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ABSTRACT  

AMICA SIMMONS YON:The Influence of Spirituality on Medication Adherence and Blood 
Pressure Among Older Adults With Hypertension 

(Under the direction of Mary T. Roth McClurg) 
 

 Despite the effectiveness of pharmacological therapies, medication nonadherence is 

prevalent among older adults with chronic disease. Established correlates of adherence 

(e.g., access, race/ethnicity, education) do not fully explain the differences in adherence. 

This study examines whether spirituality contributes to older adults’ medication adherence 

and blood pressure, as well as the indirect pathways by which spirituality may be linked to 

self-reported adherence behavior, with social support and active coping as putative 

mediators.  

A cross-sectional analysis was performed on data from surveys on spirituality, social 

support, active coping, and adherence behavior administered to a convenience sample of 

Black and White hypertensive, older adults (> 65 years) visiting senior community centers in 

North Carolina, along with demographic characteristics and blood pressure measurements.  

Multivariate logistic and linear regressions were used to examine the relationship 

between spirituality and self-reported medication adherence and blood pressure, 

respectively, after adjusting for the psychosocial and demographic characteristics. 

Results revealed that perceived spiritual intensity and active spiritual health locus of 

control (SHLC) were significantly and positively associated with medication adherence. The 

psychosocial variables were significantly related to both perceived spirituality and 

medication adherence but were not significant mediators. High spirituality and active SHLC 
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beliefs were also significantly related to lower systolic and diastolic blood pressures after 

controlling for adherence and the psychosocial and demographic variables. 

These findings highlight the importance of spirituality in adherence behavior and 

health outcomes for some older adults with chronic disease. Better understanding of the 

mechanisms and role of spirituality in medication-taking behavior and health outcomes will 

aid researchers and health professionals in the development of culturally sensitive and 

patient-centered interventions to improve medication adherence and cardiovascular 

outcomes.  
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PREAMBLE 

Despite the effectiveness of pharmacological therapies upon hypertension, 

medication nonadherence is prevalent among older adults, whose adherence can be 

influenced by numerous factors including income, health literacy, medication cost, 

race/ethnicity, and regimen complexity. These established correlates of adherence do not 

exhaust its variance, however, and inconsistent results have been reported in the literature. 

Although spirituality has been associated with improved physical and mental health, and 

some positive lifestyle behaviors, its role in medication adherence has not been well studied. 

This study seeks to address this gap by determining whether spirituality, via its known 

associations with social support and active coping, contributes to older adults’ medication 

adherence and thus to lower blood pressure. 

This dissertation is organized around three primary research aims, which are 

described in detail in Chapter 1. Chapter 2 includes a review of the literature on spirituality 

and adherence, other relevant literature on spirituality and health, and two recognized 

attributes of spirituality: social support and active coping. The conceptual model that guides 

this research is also described in Chapter 2. Chapter 3 details the research methods 

describing the study setting, participant eligibility, the study data, measurements, and 

analysis by aim, as well as the methods and results for Aim 1, which served as a pilot study. 

Chapter 4 presents the study results for aims 2 and 3. Finally, Chapter 5 summarizes the 

major findings of the present study and discusses their implications as well as possible 

directions for future research.



 

 

 

 

 

 

 

Chapter 1 

INTRODUCTION 

Overview 

Medication adherence is a major public health challenge. The World Health 

Organization (WHO) reports that adherence to long-term therapy for chronic diseases in 

developed countries averages about 50%.1 The consequences of nonadherence include 

poorer health outcomes, severe adverse events (e.g., hospitalizations and death), and 

increased health care expenditures.1-3 These consequences are particularly evident in 

chronic conditions such as hypertension, diabetes, heart failure, and multiple co-morbidities 

in which pharmacological therapy is the foundation for optimal disease management.4-6 

Nonadherence is a tremendous problem in the United States, where more than half of 

Americans report not taking their prescribed medications as instructed7,8 and studies have 

shown that poor medication adherence accounts for approximately 125,000 deaths annually 

(342 per day) and 28% of all emergency room visits.2,9-13 

Adherence can especially be challenging in older adults, who may be prescribed 

multiple medications for their chronic conditions. Across different disease states and 

definitions of adherence, it is estimated that up to 70% of chronically ill older adults do not 

adhere to their prescribed regimens.5,14-20 As Americans continue to live to more advanced 

ages, live with multiple chronic conditions, and rely on more medications for disease control, 

it becomes necessary to recognize and understand factors that contribute to medication-

taking behaviors in order to optimally encourage therapeutic adherence. 
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A review of the literature reveals several factors that may be associated with 

nonadherence, including age, race/ethnicity, income, education, health literacy, access/cost, 

and others.9,21,22 However, these factors do not fully explain the variance in adherence and 

there are “relatively few consistent predictors” in the literature.21,23 Therefore, adherence 

research has been broadening its focus to other patient-level factors (e.g., personal and 

cultural beliefs about disease) that influence medication-taking behaviors.24-26 

Definition of Spirituality 

No agreement has been reached in the literature on the exact definition of the terms 

spirituality and religiosity. However, scholars from a wide range of disciplines do agree that 

these constructs share overlapping meanings; in addition, they so frequently appear 

together in medical literature that they are written as a combined term (religiosity/spirituality, 

or R/S) .24,27,28 Spirituality is often described as the broader term—that is, as being more 

universal, more inclusive, and at times less offensive (because it has been less stigmatized 

by institutionalization).29-32 Spirituality is often equated with traditional religious practices and 

beliefs, although it is considered to be more encompassing and personal.29,31 It comprises 

feelings of connection to others and the search for meaning and purpose in life beyond the 

corporeal.33 Spirituality is often considered a personal phenomenon, meaning that spiritual 

people have, and cultivate within themselves, an intimate connection or relationship with a 

higher power or sacred entity. 

In essence, spirituality relates to the subjective, individualized experience of 

transcendence. In this way it differs from religion, which is usually viewed as a societal 

phenomenon or institutionalized expression and is commonly defined as an organized 

system of beliefs and practices that involve and determine the collective spiritual 

experiences of a group of people.32,35 Thus, religiosity (or religious involvement) refers to the 

degree of participation or commitment to these organized beliefs and practices.30,34-36 The 
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vast majority of Americans are said to not distinguish between spirituality and religiosity, 

especially in certain regions (e.g., the Southeast).24,30 This dissociation may be due to the 

popular perception that spirituality is rooted in an established religious tradition or belief 

system; in any case, religion is one way that people experience or express spirituality. 

Although spirituality is viewed more broadly and defined less strictly than religiosity, 

scholars tend to agree that these two constructs share very similar characteristics that 

involve the quest for life’s meaning and purpose, transcendence of the present and/or 

ordinary, connection with other people and with a Divine power, and specific values and 

behaviors.25,32,34,35 Because spirituality and religiosity are considered more alike than 

different, and with the goal of remaining consistent with the spirituality and health literature, 

in the present study the term spirituality will be used to connote both spiritual and religious 

practices and beliefs. Spirituality in the present study is defined as the personal quest for 

understanding ultimate questions about life and events, about meaning, and about 

relationship with the sacred or transcendent; these aims may or may not involve religious 

practices and beliefs. The term “religiosity” will be used in reference to previous research 

that has differentiated it from spirituality and/or has specifically used the term religiosity. 

Because spiritual traditions and beliefs may affect the decisions individuals make 

about their health, illnesses, and treatment choices, research on spirituality and health has 

begun to garner more attention and researchers have become more interested in the ways 

that spirituality impacts health.25,34,37-43 The majority of past research on spiritual 

characteristics, including religious involvement, has shown positive relationships between 

spirituality and health outcomes.24,29,30,34,44,45 However, the positive cast of this literature may 

have resulted from author or publication bias.  

The majority of studies examining various aspects of spirituality (mostly in terms of 

religiosity) in relation to health have been cross-sectional and unable to differentiate cause 
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and effect; however, research also suggests that the patterns seen in these cross-sectional 

studies have also been observed in prospective studies and in studies that have compared 

secular to spiritually based interventions.40,46-52 For example, Strawbridge and colleagues 

found in their 28-year prospective study of more than 5000 adults that weekly religious 

service attendance decreased the relative risk of dying during follow-up by 36% (relative 

hazard = 0.64; 95% CI 0.53–0.77).46 This association between attendance and mortality 

remained statistically significant even after adjusting for health conditions, body mass index 

(BMI), social connections, and health practices (e.g., smoking, exercise, alcohol 

consumption). After adjusting for similar control variables, Koenig and colleagues found 

similar effects on survival in a six-year study of 4000 older adults (relative hazard = 0.72; p < 

0.001).53  

Affirmation of the notion that spirituality positively influences health outcomes has 

varied. Reactions have ranged from cynical skepticism to supportive advocacy (i.e., when 

researchers contend that spirituality has health-promoting effects).41,54 Some researchers 

remain skeptical because the majority of past studies have focused on religious involvement 

(usually worship service attendance) to the exclusion of other factors or dimensions such as 

self-perceptions of spirituality, agnosticism, and spiritual well-being. For example, some 

studies have suggested that individuals who struggle with their faith may be at higher risk for 

certain emotional and physical health challenges.55-58 In addition, several of these studies 

were clouded or confounded by pre-existing mental health disorders (e.g., depression, 

PTSD) within the study populations. Doubt also stems from the fact that most studies have 

not been designed to test conceptual models or theory. For all of these reasons, the 

mechanisms that underlie the positive associations found in some studies, but not in others, 

are not well understood.41    
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Although there is support for the premise that spirituality positively influences health 

outcomes and behaviors, little research has examined the role of spirituality in medication 

adherence. Nonetheless, understanding the role of spirituality in medication adherence is 

important because it may help explain some of the positive associations that have been 

observed between spirituality and health. To date, there have been limited studies 

examining the relationship between spirituality and medication adherence in community-

dwelling older adults with hypertension. Past research is mostly comprised of small 

qualitative studies that have only suggested or implied that aspects of spirituality may 

facilitate medication management and adherence in chronic diseases such as 

hypertension.43,59-61 For example, qualitative results of a recent study that involved in-depth 

interviews with 21 older African American women suggested that they perceive spirituality as 

a positive resource that helps them adhere to their antihypertensive medication regimens.59 

If spiritual beliefs do in fact affect the decisions that a significant number of older patients 

make about their health and behavior choices, it is critical that health care providers listen 

and recognize all aspects of their patients' lives.  

A better understanding of these issues is likely to guide the development of 

interventions to improve or maintain adherence—which would ultimately improve health 

outcomes. In addition, understanding whether a patient’s spirituality functions as an 

enhancement of or barrier to adherence may lead to care that is more patient-centered and 

culturally appropriate; in any case, it will foster better patient-provider communication around 

disease management. More-specific interventions could also be targeted to high-risk 

patients and community groups whose adherence to prescribed therapies is challenged.   

The objective of this study was to assess the influence of older adults’ spiritual 

characteristics on self-reported medication adherence and blood pressure. In addition, to 

explore the mechanisms by which spirituality might influence adherence, social support and 
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active coping were assessed as possible mediators in the pathway between spirituality and 

self-reported adherence. This study is a cross-sectional analysis of data collected from 

questionnaires administered to older adults with hypertension. Its specific aims are 

described in more detail below.  

Specific Aims 

Aim 1: To assess three spiritual measures and select the measure (based on internal 

consistency, association with adherence and sample size efficiency) to test the 

hypothesis that spirituality is positively associated with medication adherence. 

Aim 2: To examine the relationship between spirituality and self-reported medication 

adherence among community-dwelling older adults with hypertension. 

Hypothesis 2:  

 Older adults who report high spirituality versus those who report low spirituality 

are more likely to report being adherent to their anti-hypertensive medication(s).  

 Older adults with high active spiritual health locus of control (SHLC) beliefs 

versus those with low active SHLC are more likely to report being adherent to 

their anti-hypertensive medication(s).  

Aim 2a: To examine the relationships among spirituality, social support, active 

coping, and self-reported medication adherence in community-dwelling older adults 

with hypertension.  

Hypothesis 2a: 

 Spirituality is positively associated with self-reported medication adherence, 

and this association is mediated through social support and active coping. 

Aim 3:  To examine the relationship between spirituality and blood pressure among 

community-dwelling, older adults with hypertension. 
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 Hypothesis 3: 

 Older adults who report high spirituality will have lower systolic and diastolic 

blood pressures compared to older adults who report low spirituality. 

Aim 1, the pilot study, involved a cross-sectional study of 62 hypertensive older 

adults who had already been recruited into a larger study (hereafter, the parent study). A 

series of questionnaires about spiritual characteristics (i.e., organized religiosity, non-

organized religiosity, spiritual health locus of control beliefs, and self-reported level of 

spirituality) that may influence medication adherence was administered to this group. The 

goal of Aim 1 was to select the spiritual measure(s) to be used in Aims 2 and 3 for 

hypothesis testing. Selection of one or more suitable spiritual measures to examine in 

relation to medication adherence included examining scale reliability; assessing the 

observed effect sizes (odds ratios); and estimating sufficient sample sizes to efficiently and 

feasibly test associations between the spiritual variables and medication adherence. 

Relevance of the spiritual measure to the study population was also considered.  

The next part of this project was to design and conduct a larger study (aims 2 and 3), 

based on the results of Aim 1. Aims 2 and 3 were to 1) test the hypothesis that high 

spirituality leads to greater medication adherence among older adults with hypertension; 2) 

examine the relationships among spirituality, social support, active coping, and medication 

adherence—that is, to test whether social support and active coping mediate the 

relationship between spirituality and adherence; and 3) to examine the relationship between 

spirituality and blood pressure.   

Data for this project was derived from two main sources: questionnaires 

administered to a sample of older adult patients enrolled in the parent study, at Chatham 
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Crossing Medical Center in Chapel Hill, North Carolina (Aim 1), and questionnaires 

administered to a convenience sample of community-dwelling older adults with hypertension 

at local senior centers (aims 2 and 3) in the Research Triangle Park region of North 

Carolina. Logistic regression methods were used to examine the relationships between 

spirituality and medication adherence in aims 1 and 2, and OLS regression was used to 

examine the effect of spirituality on blood pressure in Aim 3.  



 

 

 

 

 
 

Chapter 2 

BACKGROUND AND SIGNIFICANCE 

 

Prevalence of Prescription Drug Use  

 Medications are the most common and one of the most important health care 

interventions to prevent disease, morbidity, and mortality.21 According to recent data from 

the U.S. Department of Health and Human Services (DHHS), 50% of all Americans take at 

least one prescription medication and 10% use five or more.62 In 2008, over $234 billion was 

spent in the United States for prescription drugs. Data for 2007–2008 also reveal that more 

than 76% of Americans age 60 and older used two or more prescription drugs in any given 

month and that 37% had used five or more in the preceding month.62  

Medication Adherence 

Medication adherence is generally defined as the extent to which an individual’s 

medication-taking behavior corresponds to prescribed recommendations from a health care 

provider.1,12 Despite the availability of effective medical therapies for chronic disease and 

specific interventions to improve adherence, medication adherence rates remain low—by 

some estimates, between 50% and 60%.21,63 However, according to different definitions of 

adherence, the literature contains estimated rates of medication nonadherence from 40% to 

93% across various chronic diseases.64-67 The problem is so severe that in 1998, poor 

adherence to therapeutic and beneficial medication regimens was described as the world’s 

“other drug problem” in The New York Times.68  
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Evidence also reveals that poor adherence to medication regimens accounts for 

preventable worsening of disease, hospitalizations, death, and increased health care costs 

in the United States.3,69-79 According to a recent New England Healthcare Institute (NEHI) 

study, the estimated cost of nonadherence to the U.S. health care system is $290 billion 

annually, which translates to 13% of the nation’s total health care expenditures.78  

Adherence in Vulnerable Populations 

Poor adherence to prescribed therapy is a significant healthcare issue for vulnerable 

population groups, especially minorities and the elderly.80 Many older adults are not only 

diagnosed with multiple chronic conditions but also have to manage complex medication 

regimens prescribed by various physicians. Therefore, the consequences of medication 

nonadherence and/or adverse drug events can be serious or life-threatening. Nonadherence 

accounts for more than 10% of older adult hospital admissions,11 nearly 25% of nursing 

home admissions, and 20% of preventable adverse drug events among older persons in 

ambulatory settings,12 and results in thousands of preventable deaths annually.9 As noted by 

the American Society on Aging and the American Society of Consultant Pharmacists 

Foundation, “…of all age groups, older persons with chronic diseases and conditions benefit 

the most from taking medications, and risk the most from failing to take them properly.”81   

Racial differences in medication adherence have also been reported among the 

elderly, with Blacks tending to be less adherent.82,83 Researchers recently found that 

medication-related problems (6.2 vs. 4.9; p < 0.01) and higher rates of nonadherence (68% 

vs. 42%; p < 0.01) were more prevalent in older Black, community-dwelling adults than in 

Whites, despite the fact that Whites used more medications (11.6 vs. 9.7; p < 0.01).84 In 

another study of Medicare enrollees, researchers found that Blacks were more likely than 

Whites to report “not always following physician instructions on how to take medications” 
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(adjusted OR = 1.60; 95% CI 0.74–3.42), which may reflect differences in patients’ attitudes 

or lay health beliefs that, in turn, influence their medication decisions.85  

 Researchers have also noted that even when controlling for access barriers to 

medications, Blacks remain more likely to be nonadherent than Whites.66,80,82,86 For 

examples, racial/ethnic differences in medication adherence are reported within the 

veterans’ healthcare system despite equal access and cost.87-92 This discrepancy indicates 

that poor adherence is more than a problem of access to services or cost of medications, 

which are two of the most-cited reasons for nonadherence in the literature. Findings of racial 

differences in medication adherence have profound implications for health disparities, 

especially because lower adherence often contributes to significant disparities in chronic 

disease outcomes. 

Adherence to Hypertension Medications 

 Hypertension affects approximately 75 million Americans (1 of every 3).93,94 Data from 

the Framingham Heart Study95 suggest normotensive individuals at age 55 have a 90% 

lifetime risk of developing hypertension. Moreover, hypertension increases patients’ risk of 

heart disease and stroke (the first and third leading causes of death in the U.S., 

respectively).93,96 In 2010, researchers estimated that high blood pressure alone results in 

more than $76 billion nationwide in direct and indirect health care services costs.96  

 Although persistent adherence to prescribed antihypertensive medication regimens is 

essential to reduce the risks of stroke, cardiovascular disease, renal disease, and even 

death, medication adherence is low among hypertensive patients regardless of their race or 

ethnic background.60 Only about half of patients who are being treated for hypertension 

actually have their blood pressure under control.96,97 Furthermore, researchers report that 

only 50% of patients for whom medication therapy has been initiated persist with this 

treatment after one year.98,99 Risk factors of hypertension, such as age and comorbid 
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conditions, pose an excess risk to cardiovascular morbidity and mortality, a relationship that 

emphasizes the importance of persistent adherence in vulnerable populations.   

Low antihypertensive medication adherence has been proposed as an important 

barrier to achieving hypertension control and reducing morbidity and mortality in older 

adults. Most large clinical trials, such as the Systolic Hypertension in the Elderly Program 

(SHEP) have reported improvements in blood pressure control and patient outcomes, in 

both community and ambulatory care settings, with adherence to prescribed medications.100 

These and other trials have associated antihypertensive drug therapy with a 35%–45% 

reduction in stroke incidence, myocardial infarction reduction of 20%–25%, and heart failure 

reduction of more than 50%.95   

As the U.S. population continues to age, the prevalence of hypertension will increase 

and many more people will be prescribed and required to take anti-hypertensive 

medications.  Persistent adherence is the cornerstone for control and for reducing morbidity 

and mortality. Therefore, it is crucial to understand the factors that affect adherence and to 

institute a variety of proactive and responsive strategies that help older adults with 

hypertension to improve and maintain medication adherence.   

Factors Associated with Medication Nonadherence  

 Since the 1970s, literature on medication adherence has grown substantially.101 In 

general, medication adherence is believed to be a multidimensional phenomenon. The 

WHO has grouped relevant factors into five dimensions: (1) social and economic, (2) health 

care system-related, (3) condition-related, (4) therapy-related, and (5) patient-related.1 

Particularly in older populations, the most frequently examined potential determinants of 

adherence include variables related to sociodemographics, health status, medications, and 

prescribers.101,102 The literature also suggests specific patient-related factors (e.g., 
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involvement with their care, disease knowledge, beliefs and attitudes about their chronic 

illness and treatment) may also be associated with adherence.1,14,63,102,103  

   Although studies associated adherence with an array of sociodemographic 

characteristics, links have typically been modest and findings have been 

inconsistent.21,101,104,105 For example, researchers recently examined the correlates of 

medication adherence among older adults and found little consensus regarding the 

sociodemographic and medication-related variables that are associated with adherence in 

this population,101 but also concluded that individual choices and beliefs regarding health 

and treatment may be stronger determinants. 

 Some researchers have suggested that nonadherence to antihypertensive medications 

is influenced by a complex set of factors beyond the health care system and general 

sociodemographics.22,66,106-109 For example, Steiner and colleagues104 conducted a 

retrospective cohort study of more than 100,000 hypertensive patients in which they 

attempted to develop clinical prediction rules for adherence based on a combination of 

sociodemographic and clinical patient characteristics. Multivariate logistic models based on 

the study’s predictors, however, could not accurately discriminate adherent from 

nonadherent individuals (C statistic indice range 0.56–0.61); as a result, these researchers 

concluded that health providers should not rely only upon their patients’ sociodemographic 

or clinical characteristics to predict which ones will be adherent.104 Overall, the numerous 

factors that have been shown to influence patients’ adherence to antihypertensive therapies 

have not fully explained variances in adherence; moreover, most of the study findings have 

been modest.8,101,110 

 Some studies have indicated that psychosocial and cultural beliefs may be important 

contributors to medication adherence and blood pressure control,100,109,111,112 and have 

suggested their further investigation.26,60,111,113,114 Accordingly, more research is being 
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conducted to understand the effects of personal and/or cultural beliefs on adherence 

behavior and to help understand different adherence rates among various groups of 

hypertensive patients.26,112,115,116  Such research is warranted, given that the U.S. population 

is not only growing older and showing an increased prevalence of hypertension but it is also 

becoming more racially, ethnically, and culturally diverse.   

Spirituality: Important Personal/Cultural Beliefs 

Spirituality has been identified as an important personal and/or cultural belief in many 

communities. It is an important part of the lives of most Americans; recent surveys have 

estimated that more than 90% (including older adults and the medically ill) claim to believe 

in God or some higher power and to value such beliefs.117,118 For some, spirituality plays a 

prominent role and affects every aspect of life––including health.24,26,29,39,113,116,119,120 The 

following sections present a  review of relevant literature on spirituality and health outcomes 

and behaviors. In addition, a conceptual framework through which to assess the general 

impact of spirituality on medication adherence in hypertension is presented. This literature 

review and conceptual framework form the basis for the generated hypotheses of the 

present study. 

Spirituality, Health Behaviors, and Medication Adherence 

 Research suggests that spirituality is an important variable that can both influence and 

explain health behaviors.34,38,47,121-123 For example, spiritual involvement has been 

associated with health-promoting behaviors such as physical activity or exercise, proper 

nutrition, improved communication with health providers and caregivers, lower smoking and 

alcohol prevalence, greater use of preventive services, and medical treatment 

compliance.34,123-130 These associations have been observed across race/ethnic 

backgrounds and the age spectrum from adolescents to older adults.131-135 Religious 
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affiliation/involvement and frequency of religious service attendance have been the most 

frequently examined spiritual variables; however, the positive associations between these 

characteristics and various behaviors probably stem from the notion that religious beliefs 

and practices condemn risky or unhealthy actions and instead provide behavioral guidelines 

that “reduce self-destructive tendencies.”38 

 Spiritual transcendence and well-being have also been examined in relation to health-

promoting behaviors.122,136,137 Greater physical activity, exercise adherence, better 

diet/nutrition regimes, and significantly improved weight loss have been shown to be 

successful in several faith-based behavioral interventions.138-145 Researchers suggest that 

community interventions at church level, where consistent support and reinforcement can be 

found, have a reasonable chance of influencing the health of vulnerable populations at high 

risk for cardiovascular disease.141 

 Most people with chronic diseases are required to take medications on a daily basis, 

which makes adherence one of the most important health behaviors. Nonetheless, 

medication adherence has been less studied in relation to spirituality and, despite evidence 

that spirituality has a positive effect on various health outcomes, investigations of direct links 

between spirituality and medication-taking behavior are scarce. Numerous studies and 

systematic reviews have suggested, however, that personal beliefs and cultural factors, 

including spirituality, are important in relation to adherence for patients with chronic illnesses 

and have concluded that these factors warrant further investigation.26,59,146,147 For example, 

researchers have found that faith and reliance on God frequently helped members of a 

focus group of 28 older adults to manage and cope with chronic illnesses.147 That spirituality 

and close ties to religious organizations strengthen patients’ coping ability, increase their 

compliance with health care visits, and even increase their compliance with treatment 

recommendations have also been suggested.148-150 Research that indicates an association 
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between spirituality and adherence is scant, however, and mostly found in the HIV literature. 

For prevalent chronic diseases such as diabetes and hypertension, few studies have been 

done; most of these have been small-scale and qualitative and have indicated only a 

possible relationship between spirituality and medication adherence. Only a small number of 

studies suggest that spirituality may enhance medication adherence in some patients with 

chronic diseases such as diabetes and hypertension. Most of these were qualitative, 

conducted in minority populations, and stemmed from church-based interventions designed 

to promote healthy lifestyle behaviors. Spirituality has been suggested to possibly play a role 

in medication adherence among patients diagnosed with hypertension.26,151-153 It has also 

been indicated that spirituality influences patients’ thoughts about hypertension, how they 

manage the disease, and how they follow medication recommendations.26,60,66,151   

In a qualitative study of 20 hypertensive black Americans, the majority of participants 

were found to use their religious beliefs as protective, control, and coping mechanisms in 

their disease management.151 Informants attributed their hypertension to ”God’s plan,” a 

conclusion that enhanced their own sense of personal control because they believed that 

God would  provide the necessary means to handle their situation (e.g., “God created 

doctors”, "God has the medication there for me").151 The authors of this study suggested 

further investigation into the relationship between spirituality and medication use and stated 

that whether different dimensions of spirituality are associated with different levels of 

medication compliance behavior should be determined.151 In a more recent qualitative study, 

researchers assessed the role of spirituality in self-management practices among 

community-dwelling older women (age > 65–96 years).43 Their informants reported using a 

combination of spiritual and traditional methods as therapeutic approaches to manage their 

chronic illnesses and that their spirituality guided them in what allopathic therapies to use. 
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Respondents also reported the importance of spirituality in empowering them to practice 

health-promoting activities. 

 Although evidence from other small qualitative studies also indicates that spirituality 

positively influences treatment preferences and how some patients therapeutically manage 

their chronic diseases, these have mostly been conducted in the Black population.108,113,154-

159 However, these exploratory qualitative studies (as well as the more abundant HIV 

literature) represent the first stages of inquiry into the links between spirituality and self-

management (particularly medication adherence) in chronic illness. The relationship and 

potential benefits of spirituality to medication-taking behavior requires further study. 

Spirituality and Health 

Although a direct relationship between spirituality and medication adherence has not 

been found, links between spirituality/religiosity and health (e.g., that spiritual beliefs and 

practices may improve general health, benefit specific health outcomes, and facilitate 

health-promoting behaviors in some patients) have been much more firmly established. The 

current increase of interest in the association between spirituality and health and health 

behaviors among lay and research communities is largely due to scientific evidence of 

positive associations.24,34,41,124,160-163 To date, more than 1200 studies have examined clinical 

and epidemiological relationships between spirituality and health and at least two-thirds 

have found significant positive associations.24,29,37,39,55,149,163,164 However, most of these 

studies concern positive associations between religiosity and improved deleterious health 

outcomes;44,165 whereas other researchers attribute the positive and protective affects that 

spirituality exerts on health simply to lifestyle changes.34,37 The following sections describe 

some of the associations found between spirituality and health.  
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Mortality 

For many years, researchers have attempted to demonstrate the importance of 

spirituality in long life and decreased mortality rates.162,166,167 It has often been revealed that 

spiritual or religious involvement is inversely related to mortality. Such studies, which include 

both cross-sectional and large longitudinal designs,34,46,53,166,168-172 most often use the 

spiritual variable of religious service attendance.162 Other variables include membership in a 

religious congregation, self-reported spirituality or religiosity, frequency of prayer or 

meditation, spiritual well-being (particularly strong senses of meaning/purpose, inner peace, 

and faith)124 and living within a religious or spiritual community.34,162 Inverse relationships 

have been found between spirituality and mortality even after controlling for demographics, 

socioeconomic status, health status, and health behavior variables.34,166,170 Overall, the 

assessment of spiritual factors in mortality research has resulted in significant results that 

show a favorable effect of spirituality on survival.163  

Physical and Mental Health 

Research has also linked spirituality to physical and psychological well-being along 

with other health-related outcomes.39,40,173,174 Such connections seem to be stronger in older 

patients and patients with severe, terminal, or chronic illnesses.33,175 As in the spirituality and 

mortality research, most of these studies have used measures of religiosity or religious 

involvement; fewer have used other measures of spirituality. This gap has been attributed to 

a greater consensus by researchers about how to define and measure religious 

involvement.29,34   

Some psychiatric researchers claim that spirituality plays a role and is positively 

linked to mental health. Studies of different racial/ethnic populations, in different settings and 

age groups, have shown that spirituality (mostly in the form of religious involvement) is 

related to lower rates of depression, anxiety, suicide, and psychotic disorders.34,38,126,176 
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Since the early 1970s, the number of empirical studies examining the relationship between 

spirituality and mental health has increased dramatically; most have found significantly lower 

rates of depressive symptoms and disorders, improved courses of depression, and less 

anxiety among subjects who identify as spiritual or religious.34,39,127,177,178 These studies, 

which have included longitudinal and randomized control trials, have revealed that a higher 

baseline of spirituality or religiosity predicts fewer depression symptoms and faster 

remission of symptoms at follow-up compared to control participants and recipients of 

secular therapies.38,176 People with chronic and terminal illnesses have reported that their 

spirituality not only mitigates feelings of fear, worthlessness, and hopelessness, but also 

replaces such feelings with a clearer understanding of meaning and increased strength to 

deal with the demands of their health condition(s).164 The general conclusion of well-

conducted scientific investigations into the relationship between spirituality and mental 

health is that higher levels of spiritual involvement and self-rated spirituality positively impact 

psychological well-being.34,38,176 

Cardiovascular Disease 

Spirituality has also been studied in patients with cardiovascular disease,121 the 

leading cause of death in the United States.179 Because adults with heart disease face 

complex physical, psychological, and social stressors resulting from a decrease in general 

well-being and loss of physical functioning,180 qualitative and quantitative research has 

noted that spirituality is important to patients with a range of cardiovascular diseases and 

that these individuals tend to incorporate their spirituality into their disease coping and 

management.37,40,121,164,181 Several observational studies have demonstrated positive 

impacts of numerous expressions of spirituality (e.g., religious involvement, as sense of 

hope, inner peace, feelings of strength, and overall spiritual well-being) on the health 
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outcomes of cardiovascular patients, including adjustment to diagnosis and progression of 

disease.182-185   

Spirituality and Hypertension 

Spirituality has been shown to be important to hypertensive patients, and some 

patients have indicated that they use their spirituality for coping and disease 

management.115 After adjusting for age, ethnicity, sex, education, functional status, BMI, and 

previous blood pressures, spiritual involvement has been specifically associated with lower 

blood pressure and hypertension.34,174,186-190 Because most of these studies have been 

observational, which means that causality cannot be inferred, researchers have posed 

explanations for their positive findings (e.g., the promotion of health-related behaviors, the 

healthful psychosocial effects of spiritual practice, and the beneficial psychodynamics of 

belief systems and faith).189,191 

 For example, preliminary findings from one study192 indicate that religious and spiritual 

participation and practice are beneficial to blood pressure. In the Jackson Heart Study,187,188 

researchers examined the prevalence, awareness, treatment, and control of hypertension 

among 5302 Black participants aged 21 to 94 years and ascertained, in a sub-analysis, 

associations among organized and non-organized religion, religious coping, and daily 

spiritual experiences and participants’ blood pressure.192 Findings revealed that participants 

with more religious activities and participation had significantly lower diastolic and systolic 

blood pressure (77.8 vs. 84.7 mmHg and 137.2 vs. 149.5 mmHg, respectively) after 

adjusting for demographic, sociocultural, and psychological variables. Interestingly, these 

researchers noted that the link between spirituality and blood pressure remained consistent 

even though religious and spiritual subjects were more likely to have higher BMI scores and 

were less likely to take their medications as directed.187,192 Researchers also found that 

people who engaged in religious activities had lower levels of cortisol (a biological marker of 
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stress).192 This finding is similar to others that have linked spirituality to better lipid 

profiles,191,193 glucose control,194,195 and immune function.33,186,191,196,197   

Negative Effects of Spirituality on Health 

There is also a smaller body of literature that has related spirituality (especially 

religious involvement) to negative physical and mental health outcomes or found no 

association between spirituality and improved physical and mental health.34,37,39,54,149,162,198,199 

Such outcomes have also included negative coping behaviors and inappropriate use of 

health services. For example, particularly among older adults, mental health disorders often 

remain undetected (and, therefore, untreated) when people feel that their mental health is 

“unworthy of professional help.”200,201 Older adults who frame and view mental health issues 

as evidence of personal weakness, failure, and spiritual inadequacy also tend to have 

issues with access to and utilization of medical health treatment and services.200,202 Some 

reports indicate spiritual beliefs and practices—particularly in the context of religiosity—can 

negatively affect patients’ health outcomes (e.g., increased anxiety and guilt, lower self-

esteem, and greater psychological distress).56,58,203-205    

More germane to the focus of the present study is research that has found negative 

or no associations between spirituality and blood pressure or hypertension. For example, in 

a longitudinal study (Fitchett et al., 2009) of the relationship between daily spiritual 

experiences (DSES; e.g., a feeling connection to God or transcendent, inner peace) and 

systolic blood pressure and hypertension among 1658 Black and White middle-aged 

women206 DSES neither provided protective effects on blood pressure nor was associated 

with hypertensive status (OR = 0.90, 95% CI 0.42–1.93; OR = 1.03, 95% CI 0.52–2.06, 

respectively). Studies of similar relationships have found negative or no associations 

between spirituality and blood pressure or hypertension.127,195,207,208 Medication adherence 

was not examined or adjusted for, however, in favor of examining the influence of religious 
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affiliation (i.e., service attendance) on blood pressure rather than any broader aspects of 

spirituality. These limitations, and the inconsistent findings about blood pressure, support 

the premise of the current study. 

For some individuals, leading a spiritual life or maintaining a spiritual orientation can 

involve interpersonal struggles and/or struggles with God or the Divine that may have 

important implications for their health and overall well-being.149 Several empirical studies 

have related spiritual struggles to poorer quality of health and longer hospitalizations, as well 

as higher rates of mortality, psychological distress, and suicide.56-58,149,209 Pargament and 

colleagues’ (2001), two-year longitudinal cohort study of 596 patients aged 55 years or older 

who were receiving medical inpatient services at a hospital and VA medical center56 

assessed patients’ positive religious coping and religious struggles in relation to their 

mortality and found that religious struggle was associated with greater risk of mortality (RR 

for death, 1.06; p = 0.02), particularly for patients who “wondered whether God had 

abandoned” them and those who “questioned God’s love” for them (RR for death, 1.28 and 

1.22, respectively). In this study, the magnitude of the effects associated with religious 

struggle was relatively small (from 6% to 10% increased risk of mortality) but remained 

significant even after controlling for demographics and physical and mental health 

variables.56 In another study of medically ill hospitalized older adults, indicators of religious 

struggle (e.g., anger toward God, feeling punished by God) were associated with poorer 

health indicators including number of medical diagnoses (Std. β, 0.15; p < 0.001), ADL 

impairment (Std. β, 0.12; p < 0.01), and cognitive function (Std. β, -0.10; p < 0.01). Results 

of this study also significantly related negative religious coping methods with greater 

depression and lower quality of life.203     

It has been suggested that certain belief systems or spiritual practices may adversely 

affect a person’s health by encouraging avoidance or discontinuance of allopathic 
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treatments, failure to seek medical care, and avoidance of effective preventive health 

measures such as immunizations and blood transfusions.34,39,210 Other people may not 

comply with medical recommendations because they believe that a higher power has 

caused their disease, or that illness in general is the result of bad behavior.211-213 Because 

such convictions can influence self-efficacy or willingness to adhere to chronic disease 

management, these findings cannot be negated in general and especially not for people 

who experience spiritual/religious struggles in relation to their health and behavior or who 

are members of faith groups that hold fatalistic views of health, life, and death. Similarly, 

individuals who rely on faith alone for their healing or endorse prayer as a medical substitute 

experience higher levels of negative outcomes for most chronic diseases.214-217   

The few empirical studies that have indicated certain forms of spirituality negatively 

impact health have mostly focused on religiosity; been conducted on mental health, 

hospitalized, and/or terminally ill patients (as opposed to community-dwelling adults); and 

have not provided sufficient evidence of spirituality’s relationship to medication adherence in 

chronic disease. This information strongly influenced the research focus, population of 

interest, and hypotheses of the present study; moreover, it affirms the necessity of 

extending prior research into the relationship between spirituality and health as well as the 

importance of being mindful of potentially negative findings.  

Summary 

 Medication adherence is a serious public health issue that is extremely challenging in 

older adults with chronic disease. Personal and cultural beliefs may play a role in adherence 

to medications. Spirituality, an important personal/cultural factor in many communities, is 

especially expressed in patients with chronic illnesses. A summary of the literature indicates 

support for the positive effects of spirituality upon health and health behaviors, ranging from 

positively impacting mortality to serving as a resource in chronic disease management. 
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However, negative associations have also been found between spirituality and health, and 

these findings must be considered—especially in light of the possibility of publishing bias 

toward positive findings. 

 Research has clearly shown that many patients rely on a spiritual framework to guide 

them in making decisions, understanding their health condition(s), and increasing their self-

efficacy and coping skills when dealing with chronic disease.26,34,60,158 Given the major issues 

with medication nonadherence in chronic illness, however, it is important for researchers 

and health providers to be cognizant of the role spirituality may play in medication-taking 

behaviors and patients’ adherence or nonadherence to prescribed therapies. As a 

background factor, spirituality has been largely overlooked in prior studies of medication 

adherence, particularly in older adults. This gap is evidenced by the dearth of research on 

the role of spirituality in adherence rates, although the positive associations that have been 

found between spirituality and health outcomes may have resulted from the greater 

adherence of spiritual patients. In order to clarify these relationships in older patients with 

chronic diseases, it is important for clinicians and researchers to understand which aspects 

of spirituality predict better medication adherence or function as barriers.   

Less specifically, recognition and clarification of how spirituality influences 

medication-taking behaviors among older adults with chronic disease(s) is an important part 

of providing patient-centered and culturally appropriate care. For these reasons, the present 

study sought to examine the influence of a range of spiritual dimensions on self-reported 

medication adherence in older adults with hypertension. To our knowledge, this is one of the 

first quantitative studies to examine this relationship in this population. Its findings can not 

only be used to further our understanding of the influence of spirituality on adherence, and 

the beliefs that patients consider important in their health behaviors, they also may help 
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researchers design future studies to further clarify the relationship among spirituality, 

adherence, and chronic disease control.  

Conceptual Model 

 The conceptual model for this doctoral project was adapted from an innovative 

conceptual model proposed by Lewis and Ogedegbe (2008) of possible mechanisms by 

which spirituality may increase medication adherence and decrease blood pressure in 

hypertensive African Americans (Figure 1).26 Although it focuses on spirituality qualified as 

uniquely African American, its developers emphasized that the influence of spirituality on 

adherence may also operate in other minority populations as well as Whites.26 This model is 

largely based on data from small qualitative studies that have suggested a positive 

relationship between spirituality and medication adherence in African Americans. The model 

is also based upon systematic reviews of adherence research that have suggested personal 

beliefs about hypertension and its treatments influence how African Americans manage and 

follow medical recommendations.26,66,108,154-156,218,219 The model includes three dimensions of 

African American spirituality (faith in a transcendent force; relationships with God, others, 

and self; and transformation and consolation) that may work together or independently to 

influence medication adherence in African Americans. The first dimension, faith in a 

transcendent force or higher power, provides direction and guidance for maintaining health, 

which in turn helps patients make positive decisions about adherence to prescribed 

medications. The second dimension (relationships with God, others, and self) involves the 

notion that such relationships provide increased social support that in turn increases self-

efficacy to overcome barriers associated with medication adherence. The third dimension 

(transformation and consolation) provides strength to actively cope with disease and the 

barriers associated with adherence. 
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Mechanisms of Spirituality: Social Support and Active Coping 

 In the literature, there are several mechanisms of spirituality that may help explain its 

positive impacts on health and health behaviors. In particular, social support and active 

coping have been suggested to facilitate the importance and benefits of spirituality in health 

and health-promoting behaviors.26,61,79,99,167,220-222 Some researchers have found that spiritual 

beliefs and practices tend to improve social support and coping skills across many chronic 

diseases, especially in vulnerable populations.43,119,151,194,221,223,224  

The link between spirituality and social support appears in studies that have 

significantly related measures of spirituality to larger social networks and to 

tangible/instrumental and emotional support.225-228 Social support has also been shown to 

mediate the relationships between a number of spiritual dimensions and health outcomes 

(e.g., lower psychological distress, increased life satisfaction, improved quality of life, 

enhanced coping, reduced levels of pain, and lower rates of mortality).169,226,229 It is generally 

accepted that spiritual participation, especially public spiritual involvement, can facilitate 

social support by providing avenues for increased social contact and development of close 

social bonds outside the nuclear family. Particularly in older adults, researchers have 

observed that spiritual/religious involvement often provides a close network of family, 

friends, and others with similar values and experiences who provide support in times of 

stress and during decision making about health.223 These support networks have been 

found to offer positive assistance that facilitates or promotes healthy lifestyle behaviors, 

protects health, and aids recovery from illness in older adults.228 

Social support has also been associated with medication adherence in older adults 

with chronic illnesses.108,230-234 A study of Medicare enrollees with histories of hypertension 

revealed perceived social support to be associated both with following physician instructions 

on how to take medications and not forgetting to take medications (adjusted OR = 0.51; 95% 
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CI, 0.35–0.76).85 Other studies have found similar associations across various health 

conditions,11,67,235 which suggests that the involvement of others in providing knowledge, 

offering reminders, and giving other types of support may help to overcome barriers to 

medication adherence.85 

Active coping, another proposed mechanism by which spirituality positively impacts 

health in chronically ill people,229,236-240 refers to the strategies whereby “individuals accept 

and actively attempt to deal with” their illness and other stressors related to health 

problems.224,240 It is generally accepted that active coping, in contrast to avoidant or 

maladaptive coping, is the most adaptive response to stress; as such, it includes strategies 

such as problem solving, planning, and seeking emotional and tangible/instrumental 

support.224 Active coping is primarily perceived as positive because it involves effectively 

reframing stressful situations (e.g., health challenges) to lessen the impact of stressors.241-243 

Active coping has also been associated with patient adherence to treatment across 

numerous health conditions.244-247 Patients with multiple chronic conditions must balance 

many priorities and make daily decisions about illness management; these tasks become 

even more complicated for older adults who suffer from multiple health conditions that may 

interrupt normal routines, diminishes finances, affects psychological well-being, and even 

creates situations of dependency.34,43,45 In the face of such obstacles, not only do many 

people rely on their spiritual beliefs but they also tend to cope more effectively than those 

without spiritual beliefs.38,43,243,248-250   

 Studies have shown spiritual beliefs and practices to be significantly and positively 

correlated with active coping, even after controlling for health status and demographic 

variables.224,240,251,252 A survey of 330 hospitalized medical patients aged 60 and over 

revealed that 90% reported using religion to cope, at least to a moderate extent,253 and that 

more than 40% indicated their religious faith was the most important factor that enabled 



 

 

28 

them to cope.253 Chronically ill patients with greater reliance on spiritual beliefs are more 

likely to use an active coping style in which they accept their illness and try to deal with it 

positively and purposefully.39,226 

Because social support and active coping have been shown to be attributes of 

spirituality and also to influence health outcomes and behaviors,39,224,226 it is important to 

investigate whether social support and active coping are mechanisms through which 

spirituality influences medication adherence. For this reason, another aim of the present 

study is to examine whether social support and active coping mediate the relationship 

between spirituality and medication adherence in the target population. 

 Although Lewis and Ogedgbe (2008) noted that their conceptual framework is a 

complex paradigm that warrants additional study, its use in the present study is appropriate 

as a way to clarify whether aspects of spirituality positively influence adherence. Figure 2 

presents an adapted version of this framework as the basic conceptual model of the present 

study, whose interest and primary objective was to examine characteristics of spirituality 

(i.e., organized and non-organized religious activity, spiritual health locus of control beliefs, 

and self-ranking of spirituality) and their possible relationships to medication adherence. 

These spiritual characteristics, which were chosen in an effort capture the dimensions of 

spirituality described by Lewis and Ogedegbe, include the premise that spirituality may 

increase patients’ social support and active coping that function as resources for 

overcoming some barriers (e.g., limited personal control over chronic illness) associated with 

medication adherence. Spirituality may work in conjunction with these two attributes to 

influence adherence, or it may have a more proximal or direct impact. For the purposes of 

clarification, the present study also sought to explore the effect of spirituality on blood 

pressure after adjusting for self-reported adherence, social support, and active coping as 

potentially confounding and/or explanatory variables. Given that the conceptualization of 
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spirituality may be similar across races/ethnicities, both Whites and Blacks were included as 

subjects in the present study. 

 

 

 

 

 

 

 

Figure 1. Conceptual Model of Spirituality and Medication Adherence for African 

Americans Diagnosed with Hypertension (Lewis & Ogedegbe, 2008) 

 

Adapted from; Lewis, L and Ogedegbe, G. Understanding the Nature and Role of Spirituality in 

Relation to Medication Adherence; Holistic Nursing Practice, Sept/Oct 2008. 
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Figure 2. Conceptual Model of the Present Study 

 

Adapted from Lewis, L and Ogedegbe, G. (2008) Understanding the nature and role of spirituality in 

relation to medication adherence. Holistic Nursing Practice, Sept/Oct 2008. 

 

 



 

 

 

 

 
 

CHAPTER 3 

METHODS 

Overview 

  The present study examined the influence of spirituality on medication adherence 

and blood pressure in community-dwelling White and Black older adults with hypertension in 

a two-phase process. The first phase (Aim 1) involved a pilot study of a sub-sample of 

hypertensive patients (N = 62) who were already enrolled in a larger study (i.e., the parent 

study). The performance of three spiritual/religious measures were examined in relation to 

medication adherence. Enacting the first aim involved selecting the spiritual measure(s) to 

be used for hypothesis testing (Aims 2 and 3). Selection of the spiritual measure(s) for the 

project’s second phase consisted of examining their reliability, comparing their observed 

effect sizes, and estimating sample sizes in order to sufficiently power the larger study. 

Description of the methods for each phase is presented below as follows: the results of 

Aim1 (the pilot study), and then the methods and results of aims 2 and 3.  

Aim 1 Methods (Pilot Study) 

Aim 1: To assess three spiritual measures and select the measure (based on internal 

consistency, association with adherence and sample size efficiency) to test the 

hypothesis that spirituality is positively associated with medication adherence. 

Description of Parent Study  

 Data for Aim 1 (the pilot study) was collected as part of an ongoing parent study 

conducted by researchers at the UNC-Eshelman School of Pharmacy (Effects of a 

Medication Management Program on the Quality of Medication Use in Older Adults, IRB 
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Study #10-0874). Aim 1 was conducted using 62 hypertensive patients selected from the 73 

participants in the parent study, which was a prospective, longitudinal study of the feasibility 

and effectiveness of a clinical pharmacist-led medication management program in improving 

the quality of medication use in Black and White older adults. In the parent study, patients 

were seen three times (baseline, 3, and 6 months) at a community-based, academically 

affiliated clinic, by one of two study pharmacists. As per the parent study protocol, baseline 

assessment consisted of meeting with a research assistant and a subsequent interview with 

the assigned clinical pharmacist. During the baseline assessment visit, the research 

assistant (RA) collected self-reported information on the participants’ demographics, health 

literacy, functional status, and medication management. Following this assessment, patients 

met with the study pharmacist who collected detailed information about medical history, 

current health status, medications, and adherence behavior and also provided medication 

management services.  

 For the purposes of the present study, three measures were added to the parent 

study at the baseline assessment and collected by the RA in order to explicate the 

significance of spirituality and/or religiosity in the study subjects and the relationship of these 

qualities to subjects’ medication adherence. The additional measures were the Duke 

University Religion Index (DUREL), the Spiritual Health Locus of Control Scale (SHLCS), 

and a one-item measure of overall self-ranking of spirituality (or spiritual intensity) which was 

administered along with a newly developed survey. These measures were chosen to 

capture relevant dimensions (i.e., faith in a transcendent force, relationship with God, and 

transformation and consolation) of spirituality described in the framework of the present 

study (Figure 1).26 Scale brevity and cultural appropriateness were strong considerations in 

the selection these measures, in part because many of the spirituality measures in the 

literature contain up to 150 items and because many of the older people in the geographical 
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region (Southeast United States) from which the sample population was drawn experience 

spirituality within the context of religion or religious beliefs. 

 Two additional measures were added to the parent study in order to assess social 

support and active coping as depicted in the conceptual model (Figure 2): an adapted 

version of the Tangible, Informational, Emotional and Social Support (TIES) survey and the 

John Henry Active Coping scale (JHAC12). These were added to report the distribution of 

responses given by participants in the pilot study and to assess the approximate time 

required to complete all the questionnaires. All five of the additional measures are presented 

in the appendices of this dissertation.   

Setting 

The setting for the pilot study was Chatham Crossing Medical Center, a community-

based outpatient physician practice affiliated with the University of North Carolina at Chapel 

Hill and serviced by the UNC Health Care system that provides medical care to a diverse 

population of adults and children with chronic medical conditions and special needs. 

Available services, which include preventive health care, chronic health management, 

same-day sick care, and minor procedures, are provided by seven physicians who 

specialize in Internal Medicine and Pediatrics and serve on the faculty of the UNC 

Department of Medicine and Pediatrics. Approximately one-third of the older adults serviced 

at Chatham Crossing are Medicare-eligible (> 65 years of age).   

Patient Eligibility and Recruitment 

  Patients in the parent study were eligible to participate in the pilot study if they met 

the following criteria: (1) racially identified as Black or White, (2) aged 65 years or older, (3) 

taking at least five medications (prescription, nonprescription, and/or herbal), (4) living 

independently in the community without a terminal illness, (5) English-speaking, and (6) 

under the care of a primary care provider (attending physician or mid-level practitioner) at 
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Chatham Crossing Medical Center. Eligibility criteria for five medications or more was based 

upon verified evidence of older adults’ higher risk of adverse drug events, patient errors and 

nonadherence.254-256 Individuals with cognitive impairments (e.g., dementia or mental 

function deficit) were included in the study with appropriate proxy consent. Patients were 

excluded if they were non-English-speaking, non-community-dwelling, children, pregnant, 

terminally ill, or if their primary care provider at Chatham Crossing was a resident in training 

in the UNC healthcare system.  

 Participants were recruited from referrals by primary care providers at the Chatham 

Crossing Medical Center (as per the enrollment protocol of the parent study). Providers at 

the clinic were given an overview of the parent study and a list of eligibility criteria and asked 

to generate a list of patients who they felt could benefit from medication therapy 

management services; they also referred participants to the medication management 

program based on patient need and medication complexity. Providers who generated lists of 

potential participants left the completed referral forms for the study team in a designated box 

at the clinic at the beginning of the study and at any time during enrollment that they 

identified potential participants. At the end of the enrollment period of the parent study, 

physicians had referred 139 patients for the medication management program; of these, 73 

were eligible and agreed to participate.  

  All referred patients were entered into the study database, which tracked everything 

from the point of referral through enrollment. Using WebCIS (the UNC Health Care System 

electronic medical record database), the RA verified that referred patients met study 

eligibility criteria. Next, eligible patients were mailed a letter from their provider at Chatham 

Crossing that informed them of the study as well as a forthcoming phone call from study 

personnel at the UNC Eshelman School of Pharmacy. A total of three calls were made 

within one week of the mailing date of the invitation letter; after three with no response, an 
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individual was considered to be unreachable.  When the RA was able to contact an eligible 

individual by phone, s/he described the study in greater detail, confirmed eligibility criteria, 

and invited participation. At the time of the call, patients were at liberty to decline 

participation in the study.  If the patient expressed interest in participating, the RA arranged 

a meeting with the RA and a clinical pharmacist at the clinic for consent and baseline 

assessment.  

Baseline Study Visit 

The baseline assessment comprised meeting with the RA and then being 

interviewed by the clinical pharmacist. All interviews were conducted in a designated private 

examination room at Chatham Crossing Medical Center. 

Visit with the RA 

At the beginning of the initial meeting, the RA described the study and explained the 

informed consent document. After the individual or proxy provided written, informed consent, 

the RA administered a series of measures (Table 1) that included patient demographics, 

health literacy, functional status, spirituality, social support, and active coping. 

The RA collected demographic information (e.g., age, marital status, gender, 

race/ethnicity, education, primary health care provider, and specialist physicians) from the 

patient and/or proxy using the demographic questionnaire designed for the parent study and 

then asked patients to complete the following self-report surveys/questionnaires: 

 Duke University Religion Index (DUREL)257 (Appendix 1) 

 Spiritual Health Locus of Control Scale (SHLCS)258 (Appendix 2) 

 Self-Ranking of Spirituality259 (Appendix 3) 

 John Henryism Active Coping Scale (JHAC12)260 (Appendix 4) 

 Tangible, Informational, Emotional Social Support Survey (adapted version of 
TIES)261 (Appendix 5) 
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Prior to the administration of each survey, the RA read its instructions aloud. Then 

the RA stepped away (usually into the hallway outside the exam room) to allow the patient 

to complete each survey on his/her own or with help from his/her proxy. However, the RA 

did ask each patient whether he/she needed assistance with reading and completing the 

surveys. If the participant had visual impairment or requested assistance, the RA read each 

survey item aloud, solicited a response, marked the patient’s response, and then repeated it 

aloud to ensure that it had been documented properly. All other participants read, answered, 

and marked their own responses. Only 4 participants needed assistance from the RA or 

proxies.   

Visit with the Clinical Pharmacist 

 Immediately after the baseline visit, each patient was interviewed by the clinical 

pharmacist, who collected information about income, health/disease conditions, number of 

medications, medication-taking behavior, and medication adherence, and entered this 

information onto the Baseline Comprehensive Medication Review Form that had been 

designed for the parent study. This transcription was preceded by a thorough review of each 

patient’s electronic medical record by the same pharmacist, using WebCIS. The information 

contained in these medical records, which included medical history, laboratory values, and 

other pertinent health history, helped the pharmacist to verify information given by the 

patients during their interviews and in and formulating her assessment of their medication 

use and medication-related problems. 

 All of the information gathered during the medication review was documented by the 

clinical pharmacist on the parent study’s Baseline Comprehensive Medication Review Form, 

which included the 4-item Morisky Compliance Assessment scale (Appendix 6). The parent 

study assessed adherence in three ways: 1) pharmacist clinical assessment, 2) the Morisky 

instrument, and 3) patient self-reports of adherence on each medication, from 0% to100% 
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(visual analog scale). However, for the purposes of the pilot study (Aim 1), the Morisky 

Compliance Assessment Scale was used to assess overall medication adherence. The 

Morisky Compliance Scale262 is a self-reported, 4-item measure of medication-taking 

behavior over the previous 4 weeks (Appendix 6).   

 The Morisky Compliance Scale was chosen over the other two measures of 

adherence used in the parent study after careful consideration. The clinical pharmacist’s 

assessment and self-reported adherence via visual analog was not judged to be ideal 

because both assessed adherence to each prescribed medication, which made it difficult to 

calculate a composite score of adherence. In the parent study, the clinical pharmacist 

marked whether a participant was adherent to a specific medication, based on the 

pharmacist’s clinical assessment, with ‘Yes’ or ‘No.’ For the visual analog scale, participants 

indicated the percentage (0% to 100%) that best reflected his/her compliance to each 

medication that had been prescribed during the previous 4 weeks. The focus of analysis for 

the pilot study (Aim 1) was the subset of hypertensive patients from the parent study rather 

than a specific hypertension medication type, in order to use as much of the sample as 

possible from the parent study (N = 73). Given the small sample size of the parent study and 

the inability to obtain an overall composite score for these measures, the 4-item Morisky 

scale was determined to be most efficient.  
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Description of Measures 

This section describes the measures that were administered and utilized for Aim 1. 

Table 1. Outline of Measures Administered at Baseline  

Measure 

Demographics 

Health literacy (s-TOFHLA) a,b               

Functional statusb 

Spirituality/Religiosity (DUREL; SHLCS; Self-

Ranking of Spirituality) 

Active coping (JHAC12) 

Social support (TIES) 

Comprehensive medication review 

Adherence  

Assessment of quality medication Useb 

Health services utilizationb 

Baseline 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

Conducted by 

RA 

RA 

RA 

RA 

RA 

RA 

Pharmacist 

Pharmacist 

Pharmacist 

Pharmacist 

a This measure was given to the proxy if the participant had a documented diagnosis of cognitive impairment 
or dementia. 
bThese measures were used in the parent study but not the pilot study. 

 
Measures 

 Demographic Questionnaire: Age, race/ethnicity, gender, marital status and education 

were obtained for each patient during the baseline visit by the RA, using the parent 

study’s demographic questionnaire. Other patient information (e.g., number of 

medications and health conditions) was collected by the clinical pharmacist during the 

baseline assessment and was recorded on the parent study’s Baseline Comprehensive 

Medication Review Form.  
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 Duke University Religion Index (DUREL): The Duke University Religion Index 

(DUREL)257 (Appendix 3) is a widely used five-item measure, divided into three 

subscales, that assesses organized religious activity (frequency of attending religious 

services), non-organized religious activity (frequency of praying, meditating, or studying 

religious text) and intrinsic religiosity (internalization of and commitment to religious 

practices and beliefs). The five single items measure organizational and non-

organizational religiosity; the three-item subscale measures intrinsic religiosity. Items in 

the subscales are scored on a five-to-six-point Likert-type scale. The overall scale has 

been shown to have high test-retest reliability (intra-class correlation = 0.91), high 

internal consistency (Cronbach’s α = 0.78–0.91) and high convergent validity with other 

measures of religiosity (r’s = 0.71–0.86); DUREL’s factor structure has been 

demonstrated and confirmed in separate samples by different investigative teams.39,257   

 Spiritual Health Locus of Control (SHLCS): The Spiritual Health Locus of Control 

Scale (Appendix 2) is a 13-item, two-dimensional scale that assesses active and passive 

spiritual health locus of control beliefs. It was adopted from Holt and colleagues (2003, 

2007).160,258,263 Item responses are scored on a four-point Likert-type scale that ranges 

from strongly disagree (1) to strongly agree (4). The SHLCS is an expanded scale based 

largely on the concepts of Rotter’s (1966) social learning theory;264 previous work was 

done with other locus of control measures (the Health Locus of Control Scale,265 the 

Multidimensional Health Locus of Control Scale,266 and the God Locus of Control 

Scale267) of internal and external locus of control beliefs found to be predictive of health-

related behaviors and outcomes.258,263 On the SHLCS, Cronbach’s α for the active 

dimension (11 items) ranges from 0.78 to 0.89 and from 0.56 to 0.76 for the passive 

dimension (2 items).258,263,268 The active spiritual dimension was found to be positively 

correlated with the internal dimension of the Multidimensional Health Locus of Control 
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(MHLC) Scale266 and negatively associated with the external dimension, whereas the 

passive spiritual dimension was found to be positively associated with the external 

dimension.258,263 The SHLC subscales have demonstrated significant predictive validity, 

evidenced by negative correlations between the passive spiritual dimension and 

knowledge about mammography, breast cancer and breast cancer treatment, and 

mammography utilization.258 From a theoretical standpoint, spiritual health locus of 

control beliefs are thought to be predictive of health-related behaviors or outcomes. This 

measure is being further evaluated in various populations by the developers and for 

confirmation of its factor structure. 

 Self-Ranking of Spirituality: Overall self-ranking of spirituality (i.e., perceived level of 

spirituality) is a one-item assessment of spiritual intensity that asks participants to rate 

the extent that they consider themselves to be spiritual/religious. Responses range from 

4 (very spiritual/religious) to 1 (not spiritual/religious at all). This item was adopted from 

the Brief Multidimensional Measure of Religiousness/Spirituality (BMMRS) developed by 

a panel of experts on spirituality and health research at the Fetzer Institute and the 

National Institute on Aging259 and has been included on numerous spiritual surveys in 

combination with other spiritual measures; it has also been used as a single-item 

measure of spirituality.259,269 Self-ranking of spirituality has been correlated with other 

spiritual domains in health research, including daily spiritual experiences, 

spiritual/religious practices and beliefs, and positive spiritual coping.259,270 This item was 

administered along with a newly developed tool, which will be used for further 

development and future analysis (Appendix 3).    

 John Henryism Active Coping Scale (JHAC12): Active coping was assessed using 

the John Henryism Active Coping Scale (Appendix 4).260 This measure was used in the 

pilot study to describe the distribution of responses from the study sample about coping 
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and to assess feasibility of administration. The JHAC12 is a 12-item Likert-type scale 

consisting of statements that assesses a person’s behavioral or personality 

predisposition to persistently and actively cope with difficult psychosocial stressors and 

barriers; its active coping score is the sum of the values assigned to each of the 12 

responses, which range from 1 (completely false) to 5 (completely true). Possible total 

scores range from 12 to 60, with higher scores indicating a greater John Henryism trait 

(or predisposition to actively cope). Higher scores (i.e., those above the study’s sample 

median) predict mental and physical vigor, tenacity, and a strong sense of personal 

efficacy when confronted with stressors/barriers.260,271 The JHAC12 has been examined 

with other psychometrically validated coping and psychosocial measures. Evidence 

supports its validity and reliability among both Black and White Americans, and similar 

patterns of correlations have been found for these subgroups in other psychosocial 

measures.271,272 In these populations, the JHAC12 has been found to be correlated with 

the active coping and suppression of competing activities subscales of the COPE 

Inventory273 but negatively correlated with the Marlowe-Crowne Social Desirability 

Scale,274 which demonstrates support for convergent validity.271 In addition, the JHAC12 

has been shown to be positively correlated with the Life orientation Test (LOT),275 which 

assesses individual differences in generalized optimism versus pessimism.271 

Discriminant validity for the JHAC12 as an active coping scale has been demonstrated 

by its lack of correlation with the emotion-focused subscales of COPE, which are related 

to venting emotions and mental disengagement. Confirmatory factor analysis of JHAC12 

has suggested two similar and meaningful factors among Blacks and Whites that consist 

of two dominant themes: commitment to succeed through hard work, and personal 

efficacy.271  Reliability coefficients for the JHAC12 from community-based adult samples 

range from the low 0.70s to the low 0.80s. As discussed in Chapter 1, active coping 
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behaviors have been positively associated with spirituality and patient adherence across 

numerous chronic health conditions; moreover, the JHAC12 has been positively 

correlated with spirituality/religiosity, health behaviors, and life satisfaction.276,277 For 

aims 2 and 3, active coping was assessed in relation to spirituality, medication 

adherence, and blood pressure.  

 Social Support with Medications and Health: Social support was assessed using a 7-

item questionnaire (Appendix 5) to describe the distribution of responses from the study 

sample about social support for health issues and obtaining medications as well as to 

assess feasibility of administration. The questionnaire consisted of 6 questions adapted 

from the 16-item Tangible, Informational and Emotional Social Support Survey (TIES),261 

with one additional question (“Is there someone, other than your doctor, you could turn 

to for general advice regarding your medications?”). The six questions that were 

abstracted from the original 16-item TIES Survey (a reliable and valid social support 

survey) were items that specifically relate to support with medications and health; the 

original survey was developed to measure the types of social support that are necessary 

in cardiovascular disease prevention and management. For validation of the original 

TIES survey, researchers used the Medical Outcomes Study Social Support Survey 

(MOS)278 because it includes a broad range of items on tangible, information, and 

emotional support that are more specific to the social support needs of medically ill 

patients. Exploratory factor analysis revealed a four-factor solution that accounted for 

54% of total variance and correlated with the tangible (r = 0.77 and r = 0.51), the 

emotional/informational (r = 0.80), and positive social interaction (r = 0.60) subscales of 

the MOS. Scores on the original TIES have been correlated with the total scores on the 

MOS (r = 0.82).261 For the purposes of the pilot study, the adapted seven-item 

questionnaire was used to assess patients’ level of support with obtaining and taking 
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their medications. Item responses ranged from 0 (none of the time) to 2 (all or most of 

the time), with higher scores indicating more support with medications. Although this 

adapted version of TIES has not been validated, it was used in the pilot study (Aim 1) for 

descriptive purposes to report the distribution of responses and to help estimate the time 

of administration, taking into account the various questionnaires that were to be 

administered in the larger study (aims 2 and 3).  

 Baseline Comprehensive Medication Review (BCMR) was conducted by the clinical 

pharmacist during the baseline assessment and documented on the Medication Review 

Form used in the parent study. It consisted of the patient or proxy presenting all current 

medications (prescription, nonprescription, complementary, and alternative) to the 

clinical pharmacist and the clinical pharmacist reviewing each medication, inspecting 

their containers, and discussing/recording (1) medical conditions and related information, 

(2) information on all medications (e.g., strength, directions, indication, use), (3) 

medication-taking behaviors, (4) medication allergies and adverse drug events, (5) 

method of payment for medications, including prescription drug insurance or assistance, 

(6) the dispensing pharmacy, (7) use of medication adherence aids (e.g., pill boxes, 

medication calendars), (8) estimated out-of-pocket spending per month on medications, 

(9) number of prescribers, and 10) additional medication-related information provided by 

the older adult or his/her caregiver as per the protocol of the parent study. For Aim 1 of 

the present study, data were taken from the medication review form for descriptive 

purposes and included number of chronic medical conditions, number of current 

medications, prescription drug insurance coverage, and yes-or-no answers to “Was 

there a time in the past 6 months when you needed prescription medication but could 

not purchase it because of the cost?” 
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 Morisky Compliance Assessment Scale: For Aim 1, medication adherence 

(dependent variable) was evaluated using the Morisky instrument262 (Appendix 6), which 

assesses medication-taking behavior over the previous 4 weeks. Morisky is a four-item 

scale that asks: (1) Do you ever forget to take your medicine?, (2) Are you careless at 

times about taking your medicine?, (3) When you feel better do you sometimes stop 

taking your medicine?, and (4) Sometimes if you feel worse when you take the medicine, 

do you stop taking it? Its score is calculated by assigning one point for each answer of 

“no” and zero points for each answer of “yes.” Patients answering “yes” to one or more 

questions are viewed as possibly having problems with medication adherence.262 The 

Morisky scale has been shown to be reliable (Cronbach’s α = 0.61) and to demonstrate 

both concurrent and predictive validity,262 but it does not capture behavior for specific 

medications. This measure is a general assessment of adherence and is not disease or 

medication-specific. It was selected for its feasibility, considering that the data for Aim 1 

was collected in the context of a larger study. 

Data Collected and Variables 

  Data for Aim 1 was taken from the participants’ baseline visit with the RA and clinical 

pharmacist, using the measures described in the previous section. Table 2 presents the key 

variables, measures, sources, and their type or range. 



 

 

45 

Table 2. Variables Used in Aim 1  

Variable Measure Sourcea Type/Range Definition 
Dependent Variable 

Medication 
adherence 

Self-report Morisky 
(4-item) 

Scores range 
from 0 to 4 

1 = adherent 
0 = non-adherent 
(Scores < 4 
defined as 
nonadherent) 

Overall adherence to meds 
over past 4 weeks  
Nonadherence: Yes for > 1 
items on Morisky 
Compliance Scale. 

Key Independent Variables (Spirituality/Religiosity) 

Organized 
religious 
activity (ORA) 

Self-report DUREL 1 = High ORA 
0 = Low ORA 

Frequency of religious 
service attendance.  
High = (> few times/mth) 

Non-organized 
religious 
activity (NORA) 

Self-report  DUREL 1 = High NORA 
0 = Low NORA 

Frequency of private 
religious activity.  
High = (> two times/week) 

Intrinsic 
religiosity (IR) 

Self-report DUREL 1 = High Intrinsic 
0 = Low Intrinsic 

Internalization/commitment 
to beliefs. Scores at median 
or higher on the IR 
subscale will be ‘High IR.’ 
Scores below median will 
constitute low. 

Active spiritual Self-report SHLCS 
 
 

1 = High Active  
0 = Low Active  

Involves idea that God 
empowers self-care; both 
God and self are 
responsible for health. 
Responses: 4 (Strongly 
Agree) to 1 (Strongly 
Disagree) 

Passive 
spiritual 

Self-report SHLCS 
 
 

1 = High Passive 
0 = Low Passive 

Involves idea that God has 
control over one’s health. 
Responses: 4 (Strongly 
Agree) to 1 (Strongly 
Disagree) 

Self-ranking of 
spirituality 

Self-report 1-item measure 
 
 

Recoded: 
1 = High  
0 = Low/No  

Overall perceived 
spirituality via a 1-item 
measure asking “To what 
extent do you consider 
yourself a spiritual/religious 
person?” Responses: 4 
(very spiritual) to 1 (Not 
spiritual) 

Control Variable  

Race/ethnicity Self-report  0 = Black 
1 = White 

Collected at baseline 
assessment by the RA  

Patient Characteristics (variables used for descriptive purposes)  

Gender Self-report 
 

Demographic 
form of parent 

study 

0 = Male 
1 = Female 

Collected at baseline 
assessment by the 
Research Assistant  Age Continuous 

Education Categorical 

Difficulty paying 
for meds in 
past 6 months? 

Comprehensive 
Medication 

Review 

Categorical 
0 = No 
1 = Yes 

Collected at baseline 
assessment by the 
PharmD.  

No. of 
medications 

Chart/Med 
Record 

Comprehensive 
Medication 

Continuous Documented by PharmD 
and verified electronically 
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Review medical records review 

Social support 
 
 

Self-report TIES (adapted) 1 = High Support 
0 = Low Support 

Scores at median or higher 
on the adapted TIES 
measure will be ‘high social 
support’. Scores below 
median will constitute low. 

Active coping 
 
 

Self-report JHAC12 1 = High Active  
0 = Low Active  

Scores > median connotes 
‘high active coping’. Scores 
< median constitute low.  

aSource acronyms: Morisky (Morisky Compliance Assessment scale); DUREL (Duke University Religion Index); 
SHLCS (Spiritual Health Locus of Control scale); TIES (Tangible, Informational, Emotional, Social Support scale); 
JHAC12 (John Henryism Active Coping scale) 

 

Definition of Dependent Variable 

Medication Adherence: Adherence was measured using the Morisky self-report 

questionnaire that was administered during the baseline assessment with the clinical 

pharmacist. Response scores were recoded and dichotomized to “adherent” and “non-

adherent,” where a score < 4 was categorized as non-adherent to medication regimen(s). 

That is, nonadherence was defined as a “yes” answer to one or more of the four questions 

on the Morisky scale. Adherent to medications was defined as a “no” answer to every 

question (score = 4). Patients who answered “yes” to one or more of the Morisky items were 

viewed as possibly having problems with medication adherence.262  

Definition of Independent Variables  

Spirituality/Religiosity: To capture spirituality/religiosity, subscales from three different 

measures were used: the Duke University Religion Index (DUREL), the Spiritual Health 

Locus of Control Scale (SHLCS), and the one-item measure of overall self-ranking of 

spirituality. From the DUREL, organized religious activity (ORA), non-organized religious 

activity, (NORA), and intrinsic religiosity (IR) were measured. The ORA subscale asks 

participants to indicate how often they attend church or other religious meetings; responses 

range from “never” to “more than once/wk.” The ORA variable was dichotomized as high 

ORA (attendance > few times a month) and low ORA (< a few times a year). The NORA 
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subscale asks participants how often they spend time in private religious activities, such as 

prayer, meditation or Bible study. The NORA variable was dichotomized to high NORA (> 

two times/week) and low NORA (< once a week). The IR subscale is measured with three 

items on the DUREL that ask participants to mark the extent to which each of the following 

statements is true or not true: “In my life, I experience the presence of the Divine (i.e., God); 

“My religious beliefs are what really lie behind my whole approach to life”; and “I try hard to 

carry my religion over into all other dealings in life.” Item responses range from definitely 

true (4) to definitely not true (0). Total scores on the IR subscale were dichotomized at the 

sample’s median to categorize participants into high and low intrinsic religiosity groups. 

These subscales have previously been dichotomized in the literature.   

  The Spiritual Health Locus of Control Scale measures active spiritual (11 items) and 

passive spiritual beliefs (2 items). Item responses for these subscales range from 4 (strongly 

agree) to 1 (strongly disagree). Each of these variables was recoded to be dichotomous. 

Total scores for both the active and passive spiritual dimensions were dichotomized at the 

sample’s median to categorize participants into the high and low spiritual groups. Currently, 

there is no established cut-off score for the active and passive subscales; in previous work 

the scores have been both measured continuously and dichotomized at a median split 

(however, a median split in one sample does not necessarily correlate to another –thus, the 

scoring system was reevaluted for the main study for meaningful cut-offs).160,279,280 (Dr. 

Cheryl Holt, personal communication, February 16, 2011). This measure is being further 

evaluated by the developers for confirmation of its factor structure and for establishment of 

the scale’s scoring scheme. 

  Self-ranking of spirituality: A categorical variable measured from a one-item 

question that asks participants to what extent they consider themselves to be 

spiritual/religious. Responses range from 4 (very spiritual/religious) to 1 (not 
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spiritual/religious at all). This variable was recoded to be dichotomous: high spirituality (1) 

and low spirituality (0). High spirituality consisted of responses of either 4 (highly 

spiritual/religious) or 3 (moderately spiritual/religious) and low spirituality consisted of 

responses of either 2 (slightly spiritual) or 1 (not spiritual at all).   

 All of the following variables were collected by the research assistant on the 

demographic form during the baseline assessment, except where noted. 

Control Variable: (only one, due to small sample size of pilot study)  

Race: Two-category variable indicating the best description of the participant’s self-reported 

racial/ethnic background (either Black or White).  

Patient characteristics. The following patient characteristics were examined for descriptive 

purposes in the pilot study. These characteristics were considered as potential control 

variables to be used in analysis for the larger study (aims 2 and 3).  

Gender: This two-category variable (male or female) was taken from the demographic form 

of the parent study.  

Age: A continuous variable indicating the participant’s age in years at the time of the 

baseline assessment. 

Education: A seven-category variable ranging from the highest grade or year of school 

completed (postgraduate work) to “never attended school or only attended kindergarten.” An 

additional category included a response of “refuse to answer.”  

Total number of prescribed medications: Continuous variable measured on the BCMR 

(of parent study) by the clinical pharmacist. Total number of medications included any 

herbals, vitamins, and over-the-counter medications approved by the participants’ 

prescribing physician(s).  
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Difficulty paying for medication: Two-category variable (yes/no) indicating whether the 

participant needed prescription medication over the past six months but could afford it, taken 

from the BCMR completed by the clinical pharmacist. 

Social support with medications: Measured from items adapted from the TIES survey and 

consisting of three categories that indicate how often the participant has sufficient support 

with health and medication-taking. Support includes anyone other than the participant’s 

primary health care provider. Responses to the items include “all or most of the time,” “some 

of the time,” and “none of the time,” with corresponding item scores of 2, 1, and 0, 

respectively. Responses to all seven items were summed to create a total social support 

score ranging from 0 to 14 and were recoded as dichotomous (high or low support). Total 

scores for this adapted version of TIES were dichotomized at the sample’s median which 

was a score of 11.  The TIES measure has previously been dichotomized at a median split 

by the developers.281  However, this was an adapted version of the orginal TIES, and use of 

this unvalidated version and its scoring scheme was further considered for the main study 

(aims 2 & 3). 

Active coping: Dichotomous variable indicating high and low active coping, measured via 

the John Henryism Active Coping scale (JHAC12), a 12-item self-report measure. The active 

coping score is the sum of the values assigned to each of the 12 responses. In keeping with 

the methodology proposed by the developers and other researchers who have used the 

JHAC12 measure, scores were dichotomized at the sample median, which was a score of 

50 for the pilot study, to categorize respondents into “high” and “low” active coping 

groups.260,271,282-284   
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Aim 1 Analysis 

Overview  

 Results from Aim 1 helped determine the spiritual variable(s) that were used in aims 

2 and 3 (to test for the association between spirituality and medication adherence and 

spirituality and blood pressure, respectively). A cross-sectional analysis of data collected 

during the baseline visit (i.e., the spirituality/religiosity surveys, social support and active 

coping measures, patient demographics, and adherence behavior) was conducted. Prior to 

conducting analyses, three criteria were determined as the basis for selecting the primary 

spiritual measure to use in the larger study. It was also determined a priori that these criteria 

would be examined collectively. However, the ultimate decision for selection of the measure 

would be based on sample size efficiency. 

 Criteria for selecting the key spiritual variable(s) for hypothesis testing involved 

examining (1) the internal consistency of the different spiritual instruments and comparing 

these instruments to the one-item self-ranking of spirituality measure, (2) the odds ratios 

(effect sizes) of each spiritual variable on adherence, and (3) the required sample sizes for 

each spiritual variable, based on the effects observed in the pilot study. A threshold of 0.70 

was set for the internal consistency criterion. A Cronbach’s α value greater than 0.70 is 

generally desired and typically connotes acceptable overall scale reliability in the medical 

and social science fields.285,286 If all measures had acceptable reliability, the observed effect 

sizes (odds ratios) in relation to adherence would be the next determining factor. Given that 

this was an exploratory study, it was of interest to examine which spiritual measure 

produced the largest detectable effect in relation to adherence. Although a test of 

significance of the spiritual measures in relation to adherence was not of primary concern 

given the pilot’s small sample, it was considered an added benefit. Overall, sample size 

efficiency was of the upmost importance in the selection process. Due to the limited 
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resources for this project, a sample size that would yield adequate power and would be 

feasible for primary data collection was considered essential. 

Statistical Analyses  

For Aim 1, the outcome variable was medication adherence as measured by a 

validated self-report instrument.262 The independent spiritual variables were (1) organized 

religious activity, (2) non-organized religious activity, (3) intrinsic religiosity (all measured via 

DUREL); (4) the active spiritual and (5) passive spiritual dimensions of the SHLCS; and (6) 

the 1-item self-reported spiritual/religious measure (Table 2). Given the small size of the pilot 

study, race was the only control variable used in the logistic regression analyses. 

Racial/ethnic differences in medication adherence have been observed across various 

chronic conditions,84,85,287 where Blacks have been shown to be less adherent than Whites; 

accordingly race has been suggested as one of the strongest and most consistent predictors 

of adherence (even within elderly populations).82,84,90,288-290 Although race was used as the 

main control variable in the pilot study’s analyses, other patient characteristics (age, gender, 

education, number of medications, and difficulty obtaining medications due to cost) were 

examined for descriptive purposes and to explore as potential covariates for the larger 

study. These characteristics were selected a priori because they have been suggested to be 

correlates of medication adherence in older populations, although this suggestion has not 

been consistently verified.19,21,82,103,290-294 

All data were entered into the study database using Microsoft Access and cleaned 

for missing or nonsensical values prior to analyses. Next, data were converted to STATA 11 

(StataCorp LP, 2009) for analyses. Descriptive statistics were calculated for all variables.  

Bivariate relationships with medication adherence were examined using chi-square statistics 

for categorical variables and t-tests for continuous variables. Chi-square statistics were 

calculated for the cross-tabulation of adherent versus nonadherent patients and categorical 
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variables. Standard two-tailed t-tests were conducted to test the association between 

adherent versus nonadherent patients and the continuous variables. Because of the small 

sample size of the pilot study, no definitive conclusions about significance of these analyses 

were made. Bivariate relationships were not assessed to draw meaningful conclusions from 

the results themselves but rather to examine the trends and potential impact of the spiritual 

variables on medication adherence.  Results were examined to assess whether the 

adherence outcome differed across the spiritual variables. Logistic regression models were 

conducted to examine, after adjusting for race, how each spiritual variable was related to 

whether patients reported being adherent to their prescribed medications.   

In the multivariate analyses, five separate logistic regression models were 

constructed to examine the relationship between the spiritual variables and adherence while 

adjusting for race: three regressions for the DUREL subscales, one regression for the two 

SHLCS dimensions, and one model for the one-item overall self-ranking of spirituality 

measure. DUREL’s developers do not recommend summing all three subscales into a total 

overall religiosity score but instead suggest that investigators examine each subscale score 

independently in separate regression models to prevent subscale scores canceling out each 

other’s effects.257 The dimensions of the SHLCS have previously been run in the same 

model to control for the effects of each dimension (Dr. Cheryl Holt, personal communication, 

February 16 and March 8, 2011).160,258,263,268 The one-item overall self-ranking of spirituality 

variable was run as its own regression model while controlling for race.   

  After obtaining the logistic regression estimates of the spiritual variables on 

adherence while controlling for race, sample size estimations were generated from power 

analysis using SAS 9.2 (SAS Institute Inc, Cary, NC). To power the larger study, selection of 

the spiritual measure(s) that were used as the independent variables for hypothesis testing 
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in aims 2 and 3 was based on examination of the performance of each measure, the effects 

observed in relation to adherence, and the feasibility of the sample size.  

Aim 1 Results: Pilot Study 

Overview 

The pilot study was conducted to determine the spiritual variable(s) to be used in 

aims 2 and 3. Because Aim 1 helped inform the design of the larger study, the pilot study 

results (descriptive statistics, bivariate analyses, and logistic regression models predicting 

medication adherence) are presented prior to the description of method for aims 2 and 3. 

They are based upon the hypertensive patients enrolled in the parent study.  

Descriptive Data: Characteristics of Hypertensive Patients  

Because older adults with hypertension were the population of interest for hypothesis 

testing in aims 2 and 3, patient characteristics for the subset of hypertensive patients (N = 

62) for the pilot study are presented in Table 3. A total of 73 older adult participants enrolled 

in the parent study; of these, the majority (62, 85%) had hypertension. The mean age of this 

subset was 75.0 (SD = 6.4); 58% were women; and 29% identified themselves as 

Black/African American. The majority were married and highly educated, and most had had 

high active coping and social support scores. The mean number of chronic health conditions 

was 8 (median = 8.5) and the mean number of medications was 14 (median = 13). Only one 

(1.6%) hypertensive patient answered “yes” to the question “Was there a time in the past 6 

months when you needed prescription medication but could not purchase it because of the 

cost?”. In addition, only two patients reported lacking prescription drug coverage at the time 

of consent. Fifty-seven percent of patients were nonadherent to prescribed medications 

(score < 4 on Morisky four-item). The most common reasons for nonadherence were 

forgetting to take medicines (82.9%) and occasional carelessness (37.1%). 
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Spiritual characteristics of the study sample are presented in Table 4. When patients 

were asked to rank their spirituality, 46 (74%) reported being moderately to very 

spiritual/religious; 35 (56%) attended church (or other religious meeting) a few times a 

month or more; and 10 (16%) reported never attending church or religious meetings. Half of 

the patients reported spending time in private prayer or meditation two or more times a week 

and 21 (34%) patients reported rarely or never spending time in private religious activities. 

The majority of patients (37, 60%) had high intrinsic religiosity. On the intrinsic religiosity 

subscale, the majority (71%) reported that their religious beliefs underlie their whole 

approach to life and 73% reported carrying their beliefs over into all other dealings in life. 

Similarly, more than half (56%) had high active spiritual locus of control beliefs and only 

17% had high passive spiritual locus of control beliefs.
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Table 3. Characteristics of Hypertensive Patients (N = 62) in Aim 1 

 
 Characteristics     Characteristics 

Hypertensive sample (N = 62) 
No. (%) unless otherwise specified 

Age, mean (std. deviation), range 75.0 (+ 6.4), 66–92 
Women 36 (58.1)  
Race   
 Black 18 (29.0) 
 White 44 (71.0) 
Marital status   
 Never married 3   (4.8) 
 Married 39 (62.9) 
 Widowed 16 (25.8) 
 Divorced  3   (4.8) 
 Separated                         1   (1.7) 
Education  
 Grades 1-8 (Elementary) 4   (6.5) 
 Grades 9-11 (Some high school) 5   (8.1) 
 Grades 12 or GED (High school grad) 10 (16.1) 
 College 1 to 3 years (some college) 23 (37.1) 
 College 4 years (College graduate) 11 (17.7) 
 Postgraduate work 9 (14.5) 
No. of medications, mean (range) 14.1 (5–30) 
No. chronic conditions, mean (range) 8.3 (3–14) 
Could not purchase Rx b/c of cost                                                                 1   

(1.6) 
Chronic health conditions  
 Hyperlipidemia 46 (74.2) 
 Diabetes 30 (48.4) 
Active coping score, mean (std. deviation), range 49.3 (7.0), 23–60 
 Low active coping (< 50, median score) 27 (43.6) 
Social support, mean (std. deviation), range 10.4 (3.5), 1–14 
 Low social support (< 11, median score) 27 (43.5) 
aAdherence (score 4 = adherence)  
 Adherent (scored 4 on Morisky) 27 (43.6) 
 Non-adherent (scored < 4 on Morisky)   35 (56.5) 
  

aBecause this patient population had pre-existing medication-related issues,  adherence was coded  
strictly with a cutoff of 4 on the Morisky (score < 4 =nonadherent).  
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Table 4. Spiritual Characteristics of Patients (N = 62) in Aim 1  

  
Characteristic Frequency (%) 

  
Self-ranking of spiritualitya  
 High (moderately to very spiritual/religious) 74.2 
 Low (not at all to slightly spiritual/religious) 25.8 
  
ORA (frequency of church attendance)b  
 > a few times per month 56.5 
 < a few times per year 43.6 
  
NORA  (private religious activity, e.g., prayer, meditation)b  
 (> two times/week) 50.0 
 (< once/week) 50.0 
  
Intrinsic (internalization of and commitment to religious beliefs)b  
 High (> 10, sample median) 59.7 
 Low (< 10, sample median) 40.3 
  
Active spiritual (God empowers one to take healthy actions)c  
 High (> 28, sample median) 55.8 
 Low (<28, sample median) 44.2 
  
Passive spiritual (God or higher power is in control of health)c  
 High (> 4 score on 2 items) 17.3 
 Low (< 4 score on 2 items) 82.7 
  

aOne-item measure of the extent participants consider themselves spiritual/religious. bDUREL subscale.  
cSHLCS; sample totals (active and passive spiritual) are < 62 due to missing data. The SHLCS instrument was 
administered after the study had begun and 12 patients had been enrolled, so SHLCS was administered to only 
52 patients. 
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Bivariate Results 

Table 5 shows the differences in spiritual variables and patient characteristics by 

adherent and nonadherent patients.  Overall, no significant differences in adherence were 

found by whether patients had high or low scores across the spiritual variables (i.e., ORA, 

NORA, intrinsic religiosity, self-ranking of spirituality, active and passive spiritual locus of 

control beliefs).  The percentage of patients who had high intrinsic religiosity and reported 

being adherent was similar to the percentage who had low intrinsic religiosity and were 

adherent (43.2% vs. 44.4%). Notably, a higher percentage of patients who self-reported high 

spirituality were adherent compared to those who reported being slightly or not at all spiritual 

(50% vs. 25%). Similarly, 48% of the patients who had high active spiritual locus of control 

beliefs reported being adherent compared to 39% of patients who reported having low active 

spiritual health locus of control beliefs and being adherent. A higher percentage of patients 

with high passive spiritual locus of control beliefs reported being adherent than those with 

low passive spiritual beliefs who were adherent (56% vs. 42%).  

No significant differences across age, race, gender, or education were found in the 

pilot study in terms of patient adherence. However, those reporting being adherent were 

slightly older (mean age = 76.7 vs. 73.7 years). A higher percentage of females than males 

reported being adherent (47.2% vs. 38.5%) and a higher percentage of Whites than Blacks 

reported being adherent (50% vs. 27.8%). Furthermore, a higher percentage with less than 

a college education reported being adherent than those with some college or more (57.9% 

vs. 37.2%). 
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Table 5. Medication Adherence (Morisky Score of 4 = Adherent) by Spiritual Variables 
and Characteristics of Patients with Hypertension (N = 62) in Aim 1 
  Medication Adherencea 

 

 
Variables 

Adherent (n=27) 
Frequency (%) 

Nonadherent (n=35) 
Frequency (%) 

p 
value  

Spiritual independent variables    
DUREL (N=62)    
ORA (church attendance)    
 High (> few times/mth) 16 (45.7) 19 (54.3) 0.70 
 Low (< few times a year) 11 (40.7) 16 (59.3)  
NORA (private prayer)    
 High (> 2 times/week) 13 (41.9) 18 (58.1) 0.80 
 Low (< once a week) 14 (45.2) 17 (54.8)  
Intrinsic (commitment to beliefs)    
 High (> 10, sample median) 16 (43.2) 21 (56.8) 0.95 
 Low (< 10, sample median) 11 (44.4) 14 (56.0)  
    
1-Item measure of spirituality (N=62)    
Self-ranking of spirituality    
 High (moderately to very spiritual) 23 (50.0) 23 (50.0) 0.07b 

 Low (slightly to not spiritual at all)   4 (25.0) 12 (75.0)  
    
SHLCS (N=52)c (n=23)c (n=29)c  
Active spiritual locus of control  Spiritual Life & Faith    
 High (> 28, sample median)   High (SA or A to 2 of 3 items) 14 (48.3) 15 (51.7) 0.51 
 Low (< 28, sample median)    Low (SD or D to majority items)   9 (39.1) 14 (60.9)  
Passive spiritual locus of control    
 High (> 4 score of 2 items)   High (SA or A to 2 of 3 items)   5 (55.6)   4 (44.4) 0.45b 

 Low (< 4 score of 2 items)    Low (SD or D to majority items) 18 (41.9) 25 (58.1)  
    
Patient characteristics (N = 62)    
 Age, mean (std dev) 76.7 (6.3) 73.7 (6.3) 0.06 
 Race    
  Black   5 (27.8) 13 (72.2) 0.11 
  White 22 (50.0) 22 (50.0)  
 Gender    
 Male 10 (38.5) 16 (61.5) 0.49 
 Female 17 (47.2) 19 (52.8)  
 Education    
 Less than college 11 (57.9)   8 (42.1) 0.13 
 Some college or more 16 (37.2) 27 (62.8)  
 No. of medications, mean (std dev) 13.4 (5.6) 14.7 (4.8) 0.33 

aSignificance level of the chi-square statistic for categorical variables, two-tailed t-test for continuous 
variables: *p < 0.05. bFisher’s exact test was performed and p-value reported when the cells reached an 
expected frequency of ≤ 5. cTotals for the SHLCS variables are < 62 due to missing data; the SHLCS instrument 
was administered after the study had begun and 12 patients had been enrolled. 
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Internal Consistency of Spiritual Measures 

The internal consistencies (reliability) of the various spiritual instruments were 

examined using Cronbach’s α. This test statistic is used to examine whether several items 

that propose to measure the same general construct produce similar scores (i.e., how well 

the different items hang together). Internal consistency ranges between 0 and 1 and a 

coefficient of 0.70 or higher is acceptable in most social science research.286 Table 6 reveals 

the Cronbach’s α reported in the literature for the validated measures (DUREL and SHLCS) 

and also the Cronbach’s α that were calculated for the different measures (where 

applicable) in this pilot study sample.   

It is not recommended to obtain a single composite score for DUREL and SHLCS257 

(Cheryl Holt (developer), personal communication, February 16, 2011) but rather to explore 

the subscales independently. However, some researchers have used single composite 

scores for these instruments and have reported the Cronbach’s α (Table 6). The α reported 

in the literature for DUREL range from 0.78 to 0.91. For this study sample the DUREL (when 

examined as one scale) had a Cronbach’s α reliability of 0.87, which falls in the range 

reported in the literature.257 For the SHLCS, Cronbach’s α reported in the literature range 

from 0.66 to 0.78 for the active spiritual subscale and 0.51 to 0.76 for the passive 

subscale.258,268,279 The calculated Cronbach’s α for this study sample was a little higher than 

those reported for the active and passive subscales (0.90 and 0.82, respectively). Because 

Cronbach’s α cannot be calculated for individual items, it is not reported for the one-item 

measure assessing overall self-ranking of spirituality. 
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Table 6. Reliability of Spirituality Measures (Cronbach’s α) used in Aim 1 

Measurea Reported α in 
literature 

Calculated α for 
study sample 

DUREL   
 ORA (1 item) + NORA (1 item) 0.57–0.79 0.66 
 Intrinsic religiosity (3 items) 0.75–0.94 0.88 
 Single composite index 0.78–0.91 0.87 
SHLCS   
 Active spiritual (11 items) 0.66–0.78 0.90 
 Passive spiritual (2 items) 0.51–0.76 0.82 
 Single composite index   Blacks = 0.80 

     Whites = 0.89 
0.89 

   
Self-ranking of spiritualityb --- --- 
 Single item  --- --- 
aMeasure acronyms: DUREL (Duke University Religion index); SHLCS (Spiritual Health Locus of Control scale).  
bThe self-ranking of spirituality measure could not be examined for reliability because it is a 1-item measure.  

 
Logistic Regression Models  

Logistic regression was performed to determine the effect of each spiritual variable 

on medication adherence after controlling for race (Table 7). Five separate logistic 

regression models were constructed in order to assess the relationship between each 

spiritual variable and self-reported medication adherence. 

DUREL subscales (ORA, NORA and Intrinsic Religiosity)  

Three separate logistic regression models were performed to examine the 

relationships between (1) organized religious activity and adherence, (2) nonorganized 

religious activity and adherence, and (3) intrinsic religiosity and adherence. Consistent with 

the literature and the recommendations of by the developers of the DUREL instrument, each 

subscale was examined independently in separate regression models to inhibit subscale 

scores canceling out each other’s effects.257 After controlling for race, none of the DUREL 

subscales were significant at the p < 0.05 level. However, a positive relationship with 

adherence was seen for organized religiosity (OR = 1.79; 95% CI 0.58–5.46), non-organized 

religiosity (OR = 1.05; 95% CI 0.37–2.99), and for intrinsic religiosity (OR = 1.41; 95% CI, 
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0.46–4.34), where patients with high religiosity had higher odds of reporting adherence than 

those with low religiosity. 

Spiritual health locus of control subscales (active spiritual and passive spiritual) 

One logistic regression to evaluate the effects of SHLC (active spiritual and passive 

spiritual) on medication adherence included both dimensions while controlling for race; the 

dimensions of the SHLCS have previously been run in the same model to control for the 

effects of each dimension160,258,263,268 (Cheryl Holt, personal communication, February 16, 

2011). To ensure that there were no issues of collinearity when including these dimensions 

in the same regression model, the variance inflation factor (VIF) and tolerance (1/VIF) 

values were examined (a variable whose VIF values are > 10 may merit further investigation 

to rule out linear combination of other independent variables). The VIF and tolerance (1/VIF) 

values for active spiritual were 1.22 and 0.82 and for passive spiritual the VIF was 1.04 and 

the tolerance value was 0.96. These results suggest that no issues of collinearity arise from 

including these dimensions in the same model. 

After controlling for race, neither the active nor passive spiritual locus of control 

dimensions were significant at the p < 0.05 level. However, a positive relationship with 

adherence was seen for the active spiritual dimension (OR = 2.77; 95% CI 0.77–10.04), 

which suggests that patients with high active spiritual locus of control beliefs are more likely 

to report being adherent to their medications. Interestingly, the same trend was seen for the 

passive spiritual dimension, which suggests that patients who believe that a higher power is 

in control of their health are more likely to report being adherent (OR = 2.66; 95% CI, 0.52–

13.52). 

Self-ranking of spirituality   

A separate logistic regression (using the one-item measure of spirituality) was 

performed to evaluate the effect of patients’ self-ranking of their spirituality on medication 
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adherence. After controlling for race, self-ranking of spirituality was significant in relation to 

self-reported adherence (p = 0.04). Patients who rated themselves as highly spiritual had 

higher odds of reporting adherence to their medications than those with low spirituality (OR 

= 4.12; 95% CI 1.09–15.61). 

Estimated Sample Sizes 

Another purpose of the pilot study (Aim 1) was to determine the sample size to 

sufficiently power the study in Aim 2, which tested the hypothesis that hypertensive older 

adults who report being highly spiritual are more likely to report being adherent to their anti-

hypertensive medication(s) than those who report low spirituality. In order to calculate the 

necessary sample size, three values were required: (1) significance level (α), (2) desired 

power, and (3) effect size. The pilot data were used to estimate the population distribution of 

the variables used in the logistic regression models. The β coefficients (estimates) and 

standard errors for each spiritual variable (Table 7) were then used to determine the 

required sample size to test for the effect observed in the pilot study at 80% power and a 

0.05 significance level. It is generally accepted that power should be 0.80 or greater.295 That 

is, there is an 80% chance of finding a significant effect that actually exists. Also, an alpha 

level of less than 0.05 is commonly accepted in most social science fields as statistically 

significant.295 Sample calculations were based on the assumption that the sample in Aim 2 

would be similar to the population distribution of the variables observed in Aim 1 (the pilot 

study). The sample size calculations were performed in SAS 9.2 (SAS Institute, Cary, NC).  

Results of the sample size calculations for the DUREL subscales range from 472 to 

61,343; this is the number of subjects needed to test for the effects observed for organized, 

non-organized, and intrinsic religiosity with a power of 0.80 and an alpha of 0.05. The 

estimated sample sizes needed for the active and passive spiritual subscales from the 

SHLCS were calculated to be 170 and 295, respectively. For the self-ranking spirituality 
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measure, the sample size calculation estimated that a total of 113 subjects would be needed 

to test an odds ratio of 4.12 with a power of 0.80 and an α of 0.05. 

aDUREL: Duke University Religion index; SHLCS: Spiritual Health Locus of Control scale. The logistic models 
consisted of three separate models for the DUREL subscales and a model that contained the two SHLCS 
dimensions; the self-ranking of spirituality measure was run in its own model. bEach logistic regression model 
was adjusted for race. cSignificance level of odds ratio; p < 0.05 was significant. 

 

Table 7. Adjusted Logistic Regression Models for Medication Adherence and Sample Size  

   
Spiritual 
Variablesa 

 
ORb 

 
95% CI 

β  
Estimates (SE) 

 
p valuec 

Sample Size 
(power=0.80, 

α=0.05) 

 
DUREL 

     

 ORA  1.79 0.58–5.46 0.58 (0.57) 0.31    472 
 NORA  1.05 0.37–2.99 0.05 (0.53) 0.93 61343 
 IR   1.41 0.46–4.34 0.34 (0.57) 0.55   1358 
      
SHLCS      
 Active         2.77 0.77–10.04 1.02 (0.66) 0.12    170 
 Passive     2.66 0.52–13.52 0.98 (0.83) 0.24    295 
      
Self-ranking of 
spirituality  

  4.12 1.09–15.61 1.88 (0.84)  0.04    113 
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Selection of Spiritual Measure(s) for Aims 2 & 3 

Table 8 includes a summary of the selection criteria and results of Aim 1 that helped 

inform the design of the larger study. 

Table 8. Summary of Criteria for Selecting Spiritual Measure to Use in Aims 2 and 3 

 
   Criteria 

 
Cronbach’s α 

Calculated 
(literature) 

 
Effect on Adherence 
(odds ratios; 95% CI) 

 
Sample 

Size 
Efficiency 

Measuresa √   

DUREL    
 ORA (1 item) ----  1.79  (0.58–5.46) 472 
 NORA (1 item) ----  1.05  (0.37–2.99) 61343 
 Intrinsic (3 items) 0.88 (0.75–0.94)   1.41  (0.46–4.34) 1358 
 Composite index 0.87 (0.78–0.91)   
    
SHLCS  √ √ 
 Active spiritual (11 items) 0.90 (0.66–0.78)        2.77  (0.77–10.04) 170 
 Passive spiritual (2 Items) 0.82 (0.51–0.76)    2.66  (0.52–13.52) 295 
 Composite index 0.89 (0.80–0.89)   
    
Self-ranking of spirituality   √ √ 
 Spirituality (1-item) ----  4.12  (1.09–15.61) 113 
    

aDUREL: Duke University Religion index; SHLCS: Spiritual Health Locus of Control scale. 

 

The first criterion for selecting the key spiritual variable for hypothesis testing was the 

scales’ reliability. In addition to calculating the Cronbach’s α for the current study sample for 

each spiritual instrument, the literature was reviewed for reported Cronbach’s α for the 

validated measures (DUREL and SHLCS). When examining the internal consistency of each 

spiritual measure, the Cronbach’s α were all above 0.70 which connoted good reliability of 

the items on each scale (in addition to the Cronbach’s α reported in the literature for the 

DUREL and SHLCS subscales). Each measure showed good homogeneity with Cronbach’s 

α above 0.80 for this study sample. Although a Cronbach’s α could not be obtained for the 

one-item self-ranking of spirituality variable, it was examined in relation to the other 
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measures via cross-tabulation; results were comparable and consistent with participants’ 

responses on those measures.  

The second criterion for selecting the key spiritual variable was the observed effect 

of each spiritual variable on adherence in the logistic regression analysis. As 

conceptualized, the high spiritual characteristics (i.e., organized, non-organized, and 

intrinsic religiosity; active spiritual health locus of control beliefs, and self-ranking of 

spirituality) demonstrated a positive trend in relation to adherence for this study sample. The 

smallest effects in relation to adherence were observed for the DUREL subscale measures 

(ORA, NORA, and intrinsic religiosity) with odds ratios ranging from 1.05 to 1.79. This 

relationship may suggest that religious involvement or external expression of spirituality may 

not benefit or determine whether a patient decides to be adherent. Although the spiritual 

health locus of control beliefs were not significantly associated with adherence, they had 

greater observed effects than the DUREL subscales did in that patients who reported high 

spiritual health locus of control beliefs were on average twice as likely to report being 

adherent. These results suggest that the role of God or some Supreme Power in individuals’ 

health may be influential in their decisions to adhere to their prescribed regimens and to stay 

healthy by other means. The largest observed effect, and the only significant association, 

was seen with the one-item self-ranking of spirituality variable: the odds ratio was 4.12 (95% 

CI 1.09–15.61). The confidence interval, which was large for this variable, is most likely due 

to the small sample size. However, these results seem to indicate that the level of perceived 

spirituality is more associated than the other spiritual measures with self-reported 

adherence. 

Sample size efficiency was also a criterion for selection of the key spiritual measure 

used for aims 2 and 3. These sample sizes were calculated based on the effects and 

standard errors observed in the pilot at a significance level of 0.05 and a power of 0.80. The 
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DUREL subscales required the largest and least feasible sample sizes (range 472 to 

61,343) for the purposes of the present study. The most feasible sample size was calculated 

for the self-ranking of spirituality variable; results estimated that a total of 113 subjects would 

be needed to test for the effects observed in Aim 1 at a power of 0.80 and an α of 0.05. The 

next feasible sample size, for the active spiritual locus of control dimension, was 170 

(required). 

Considering these results collectively, the one-item self-ranking of spirituality 

measure was chosen as the key spiritual variable to examine in relation to adherence (Aim 

2) and blood pressure (Aim 3). This variable was chosen after careful consideration because 

it is a concise measure but also, as suggested by the Fetzer Institute and the National 

Institute on Aging, one of the important domains of spirituality for health research.259 In 

addition, the self-ranking of spirituality measure captures the broader phenomenon of 

spirituality in comparison to the other validated measures, allows inclusiveness of both the 

spiritual and religious context of individuals, and allows participants to frame the construct 

within their own experience and to the aspects of spirituality that are relevant for them. For 

example, although the DUREL is a brief instrument, it focuses on religiosity (i.e., outward 

expressions of spirituality). The population of interest for the present study (older adults) 

may be highly spiritual, even if they do not frequently participate in religious activities or 

consider themselves religious, this would inhibit the capture of their overall self-ratings of 

spirituality and its effect on their adherence. In other words, one’s personal awareness or 

perceived spiritual state may be more important to health and behaviors than outward 

expressions of spirituality or connections with a religious group are. Due to the broad and 

inclusive nature of this measure and its relevance to the study population, the one-item self-

ranking of spirituality was judged to be most suitable measure to use as the key spiritual 

variable. 
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Moreover, a basic cross-tabulation of the self-ranking of spirituality measure with 

each of the other spiritual measures showed that self-ranking of spirituality was highly 

related to spiritual practices and beliefs of the older adults in this study. For example, of the 

patients with high ORA, 89% also reported high spirituality. Similarly, patients with high 

NORA and high intrinsic religiosity, and those with high active spiritual locus of control 

beliefs, also reported themselves of high spirituality (94%, 95%, and 86%, respectively). This 

result suggests that perceived spiritual intensity may be a suitable indicator of other spiritual 

characteristics and beliefs or that it may provide a foundation marker for other domains of 

spirituality. 

Finally, the self-ranking of spirituality measure had the largest observed association 

with adherence and the most efficient required sample size. It is important to note, however, 

that the effect (OR = 4.12) observed for the self-ranked spirituality measure was large and 

may be imprecise (or an overestimation of the effect), as evidenced by the large confidence 

intervals. This result may be attributed to the small sample size in the pilot study. Therefore, 

to be conservative and to avoid overestimation, the observed effect size for the self-reported 

spirituality variable was arbitrarily decreased by 10% and 25%. At a decrease of 10%, an 

estimated sample of 133 subjects was needed to maintain a power of 0.80, whereas a 25% 

decrease resulted in a total of 142 subjects to maintain a power of 0.80.  

Although a conservative sample of 142 subjects would provide enough power to 

detect the relationship between the self-ranking of spirituality measure and adherence, 

further consideration was given to this estimated sample size. Because self-ranking of 

spirituality is only a 1-item measure and would provide limited information regarding the 

participants’ spiritual alignment and beliefs, it was believed that the sample size should be 

further increased to include a secondary measure of spirituality.  Inclusion of a secondary 

measure would provide support for the associations observed with the 1-item measure and 
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additional information regarding the participants’ spiritual beliefs.  Thus, the active SHLC 

subscale was selected as the secondary measure of spirituality to use in the main study, 

and the sample size needed to observe an effect on that instrument was estimated to be 

170.  Thus, the sample size of 142 was further increased to account for the inclusion of this 

second instrument. Furthermore, both the primary and secondary measures aligned with the 

definition of spirituality used for this study and did not solely focus on religiosity or worship 

service attendance as has been most often used in prior studies examining spirituality in 

relation to health and behaviors.         

Thus, it was determined that 170 community-dwelling older adults with hypertension 

would be surveyed for aims 2 and 3. These samples were estimated to provide sufficient 

power to test the association between the self-ranking of spirituality measure and self-

reported adherence and to allow for control variables other than race (e.g., social support 

and active coping) in the regression analyses. In addition, the active dimension of the 

validated SHLCS was chosen as a secondary measure of spirituality. Results from the 

power analysis revealed that 170 subjects were required to detect the effect observed for 

the active spiritual dimension of this scale; in addition, this measure yielded the second-

largest association with adherence in the pilot study. Therefore, a sample size of 170 

subjects was chosen to allow the inclusion of additional control variables and to include a 

secondary measure of spirituality while maintaining a power of 0.80.   

Summary of Other Study Findings  

 Several other findings from the pilot project (Aim 1) helped inform the design of the 

larger study (aims 2 and 3). Descriptive results indicated that the pilot sample was well 

educated and that only one patient had been unable to purchase medication. Nonetheless, 

approximately 57% of the patients reported being nonadherent to their prescribed 

medications—a result that suggests other patient-level factors than access or 
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socioeconomic status may have influenced the adherence of patients in this study 

population. Similar results have been seen in the work of other researchers who found 

differences in adherence even after access to care and cost of medications were 

minimized.90,287,290,296 It is important to note that the large percentage of patients who 

reported being non-adherent may be related to the type of patients who were enrolled in the 

parent study upon which Aim 1 (the pilot study) was based. The subjects of the parent study 

consisted of older patients who were referred to clinical pharmacists by their primary health 

providers for medication therapy management (MTM) services based on patient need and 

medication complexity. Furthermore, although the study sample consisted of patients with 

hypertension, the adherence measure (4-item Morisky instrument) was not specific to 

antihypertensive medications, which means that results may have been affected by patient 

reports of nonadherence to other medications (including acute therapies). Therefore, it was 

determined that a more specific and reliable measure of adherence should be used for aims 

2 and 3. 

With regard to the spiritual characteristics of the study sample, most of the patients 

(74%) reported being very to moderately spiritual and more than half (56%) believed that 

God empowers them to enact healthy behaviors or take an active role in their own health. 

The high spiritual culture found in this study sample is consistent with the distribution norms 

reported in the literature for the southern region of the United States and for patients who 

are chronically ill.25,39,162,168,257,297-299 Although no significant relationships were found 

between the spiritual variables and adherence in the bivariate analyses, a higher percentage 

of patients with high spiritual characteristics (organized, non-organized, and intrinsic 

religiosity; self-reported spirituality, and active spiritual locus of control) reported being 

adherent to their regimens than patients with low spiritual characteristics. This trend is 

consistent with the project hypothesis that spirituality is positively associated with 
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adherence. Although no definitive conclusions can be drawn, these results strongly suggest 

that certain aspects or benefits of spirituality positively impact adherence in some patients. 

For example, patients who are more spiritual may use their spirituality to manage and cope 

with the demands taking chronic medications—much as previous studies have associated 

positive spiritual coping strategies with better health outcomes and other health-promoting 

behaviors.241,242,269,300,301  

 Self-ranking of spirituality was the only spiritual variable associated with adherence in 

the logistic regression analyses. After adjusting for race, patients who reported being 

moderately to very spiritual were more likely to be adherent to their medications than those 

who reported being slightly or not at all spiritual (95% CI 1.09-15.61). This result is 

consistent with the study hypothesis and corroborates previous studies that have shown 

positive associations between higher levels of spirituality and health promoting-

behaviors.34,39,123,137,269 For example, Mellins and colleagues (2009) used a similar measure 

of spirituality in a study of HIV-infected adults with both psychiatric and substance abuse 

disorders, with the main objective of examining factors associated with adherence to 

antiretroviral medications. In that study, researchers asked participants to rate on a 4-point 

Likert-type scale their level of spirituality/religiosity and found that lower self-reported 

spirituality was one of the factors significantly and consistently associated with 

nonadherence. The HIV-infected adults who reported high spirituality had better adherence 

to their antiretroviral medications than those who reported low spirituality (OR range 1.47–

1.92; p < 0.01).269   

 Patient characteristics that would be used as control variables in the larger study were 

the last group of variables to be considered. The majority of the patients in the pilot study 

had high active coping and high social support scores (both are established 

attributes/benefits of spirituality). That most of the patients reported high spiritual 
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characteristics may explain the high perceptions of social support and positive coping 

strategies, and upholds the conceptual framework for the present study.26 In bivariate 

analyses, none of the demographic characteristics were significantly associated with self-

reported adherence; however, patients who reported being adherent were slightly older, 

female, and White—all characteristics that have been noted in the adherence 

literature82,103,290,292,302 and shown to be significantly related to spirituality.39,228,303,304 

Therefore, age, race, and gender were considered important demographic characteristics to 

include in the analysis of the larger study.  

Conclusion 

 The present study began with a limited examination of spiritual measures in relation to 

medication adherence among a sample of older adults with hypertension. The main purpose 

of this pilot study (Aim 1) was to select a suitable spiritual measure to use in examining the 

relationships between spirituality and adherence and the effect of spirituality on blood 

pressure (aims 2 and 3). The criteria for selecting the spiritual measure consisted of 

examining and comparing the reliability of the instruments, assessing which spiritual 

measure(s) had the largest detectable effect on adherence, and determining the sample 

size (using the effects observed in the pilot study) that would be feasible for conducting 

hypothesis testing.   

 Results revealed that each spiritual measure had fairly good homogeneity with a 

Cronbach’s α > 0.80. In addition, as conceptually hypothesized, each spiritual measure 

demonstrated a positive trend in relation to adherence. However, after adjusting for race in 

the logistic regression analysis, the one-item self-ranking of spirituality measure yielded the 

largest and only statistically significant effect on adherence and required the most feasible 

sample size that had been calculated in the power analysis (the next feasible sample size 

was calculated for the active SHLC measure). According to the results from this pilot study 
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and its relevance to the population of interest, it was determined that self-ranking of 

spirituality would be the key measure used in the larger study to examine in relation to 

adherence and blood pressure, and the active SHLC would function as a secondary 

measure. A conservative sample size of 170 community-dwelling older adults was 

calculated for the larger study to maintain a power of 0.80 as well as to allow for the 

inclusion of additional control variables and the second spiritual measure. The following 

sections describe the methods and results, and present a discussion of aims 2 and 3 (the 

second phase of the present study). 

Aims 2 & 3 Methods 

 Aim 2: To examine the relationship between spirituality and self-reported medication 

adherence among community-dwelling older adults with hypertension. 

Hypothesis 2:  

 Older adults who report high spirituality versus those who report low spirituality 

are more likely to report being adherent to their anti-hypertensive medication(s).  

 Older adults with high active spiritual health locus of control (SHLC) beliefs 

versus those with low active SHLC are more likely to report being adherent to 

their anti-hypertensive medication(s). 

Aim 2a: To examine the relationships among spirituality, social support, active 

coping, and self-reported medication adherence in community-dwelling older adults 

with hypertension.  

Hypotheses 2a: 

 Spirituality is positively associated with self-reported medication adherence, 

and this association is mediated through social support and active coping. 
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Aim 3:  To examine the relationship between spirituality and blood pressure among 

community-dwelling, older adults with hypertension. 

 Hypothesis 3: 

 Older adults who report high spirituality will have lower systolic and diastolic 

blood pressures compared to older adults who report low spirituality. 

Overview 

  The study hypotheses for aims 2 and 3 were tested by conducting a cross-sectional 

study of a sample of community-dwelling older adults with hypertension. This study involved 

administering surveys on spirituality, social support, active coping, and medication 

adherence behavior to a convenience sample of 170 older adults visiting senior community 

centers in the Triangle area of North Carolina.  Demographic characteristics and two blood 

pressure measurements were also collected from each participant. Data collection began in 

September 2011 and recruitment/enrollment of participants ended February 2012. The 

University of North Carolina Institutional Review Board (IRB) approved this study.  

Study Setting  

Participants were recruited from local senior community centers in the Research 

Triangle Park region of North Carolina. The center directors were contacted to obtain 

approval to solicit older adults who attend the center(s) for recruitment/enrollment. Four 

senior centers agreed to participate and they were located in the cities of Chapel Hill, 

Hillsborough (near Chapel Hill), Raleigh, and Garner (near Raleigh).   

These senior center settings were targeted because the centers serve older adults 

from diverse socioeconomic and racial/ethnic backgrounds and are open to the general, 

independently living, older adult population aged 55 years and older. These centers were 

deemed feasible and efficient for capturing older adults who would be able to spend 

approximately 45 minutes completing the questionnaires. Senior centers in North Carolina 
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are community facilities that provide services and activities that meet the skills, interests, 

and needs of the older adult population. These services range from fitness and health 

promotion to job training. The centers also provide engagement opportunities for older 

adults through regularly scheduled programs, volunteer opportunities, and other activities, 

which makes them focal points for their attendees. Most of the centers provide 

programs/activities at no cost or for a minimal fee, as well as scholarships. According to a 

report prepared for the Division of Aging and Adult Services by the N.C. Department of 

Health and Human Services: “The principal goals of senior centers are to improve seniors’ 

access to services that support independence in their later years, to provide a community 

setting for continuing engagement in meaningful activities, and to serve as a launch pad for 

advocacy about issues important to seniors.”305   

Targeting older adults at senior community centers rather than other settings such as 

medical clinics and/or hospitals was considered advantageous for several reasons. First, 

this population of older adults tend to live and function independently and are therefore more 

likely to be responsible for managing their own medications with minimal to no assistance. 

By contrast, clinics and/or hospitals may afford a sicker population of older adults who may 

already be receiving specialty care and assistance with their health and managing their 

prescribed medications. Second, targeting senior centers lessened recruitment challenges 

by eliminating the need to train and depend on medical staff to invite older adults to 

participate, and also because the reasons that older adults might be visiting medical clinics 

could include situations and/or conditions that could have influenced their survey responses. 

Finally, choosing senior centers throughout the Triangle area provided a racial, ethnic, and 

socioeconomically diverse sample because the site coordinators at the senior centers 

indicated that their clients are diverse in these areas.  
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Because the centers are open public spaces for seniors, actual demographic data is 

unavailable. However, the centers’ coordinators and resource directors for seniors provided 

general characteristics of the seniors who participated in several health and wellness 

programs in 2012. The two centers in Orange County served more than 9,000 seniors in 

2012. Approximately 69% were female, 71% were > 65 years, and about 81% reported 

having a high school diploma or more. Most of the attendees were White (74%), with 13% 

identifying as Black and 12% as Other. The two Wake County centers served approximately 

13,000 seniors in 2012. Of these, 84% were > 65 years, 74% female, 58% White, and 29% 

Black. About 69% reported a high school diploma or higher. Exact income demographics 

were not available for the four centers, but approximately 7% of each center’s clientele were 

below the 100% poverty level (based on the numbers of older adults who attended the free 

lunch programs). Overall, the centers’ older adult attendees were demographically similar to 

older adults across the state and in Orange and Wake counties. The seniors in Orange 

County, however, reported a higher average level of education.306  

Participant Eligibility and Recruitment/Enrollment   

 
Older adults were eligible for the study if they: (1) self-identified as being Black or 

White, (2) were age 65 years or older, (3) had been told by a health provider that s/he has 

hypertension, (4) reported taking at least one anti-hypertensive medication, (5) reported 

living independently in the community (not in a hospice, nursing and/or assisted housing 

facility), (6) were English-speaking and able to read or understand English, and (7) agreed 

to sign a consent form. Individuals were excluded if they had participated in the pilot phase 

(Aim 1), as were individuals who were unable to give consent without a proxy. Because the 

target population was older adults, pregnant women and children were also excluded. Older 

adults were actively and passively recruited from the four senior community centers. The 

study was consistently advertised and introduced as “a project conducted by UNC 
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Eshelman School of Pharmacy to understand what is important to older adults when it 

comes to their health and taking their blood pressure medicines.” Thus, all participants were 

blinded to the study questions and hypotheses. 

Upon approval from the IRB and the senior centers, flyers advertising the study and 

containing contact information for the principal investigator (PI) were given to center staff, 

placed in the centers’ newsletters, and posted in the centers’ common areas. Flyers 

(Appendix 11) were also distributed at the centers’ special events and health programs (e.g., 

health fairs, informational sessions, and health screenings). At these events the senior 

centers’ program coordinators distributed flyers, announced the study, and collected contact 

information from interested older adults for a referral list (Appendix 12) that was provided to 

the PI after each program or event. If the PI was not at the site when the program 

coordinator collected the contact information, the referral list was put in a sealed envelope 

and kept in the office of the site’s coordinator until the PI returned. After the PI obtained the 

contact information, she contacted each potential participant by phone to invite participation 

using a conversation flow detailed in the study’s telephone script (Appendix 13). Within two 

weeks of this contact, interested, eligible individuals met with the PI at a mutually agreed-

upon time at the senior center for consent and enrollment. If an older adult on the contact list 

was not interested, his/her name and telephone number was deleted with a black 

permanent marker. After all potential participants had been called, the list was shredded and 

discarded.   

A total of 76 potential participants were contacted via the referral lists from the four 

senior centers. Of these, 58 were eligible and agreed to participate. The exact participation 

rate cannot be determined, however, because it was difficult to track and account for the 

individuals who dropped by the study area for additional information as well as the groups 

who were approached and invited to participate but declined (during active recruitment, 
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many groups of three to six older adults approached the researcher and expressed interest 

in the study).   

In addition to these recruitment strategies, the main recruitment method involved the 

PI directly and actively recruiting older adults at the senior centers by waiting in the common 

areas and approaching attendees as they entered or exited. For this purpose, the PI 

arranged to be at the senior centers on alternating days and weeks. Eventually, 

appointments for enrollment were set for interested participants at each of the senior 

centers, which made recruitment and enrollment easier. The recruitment/enrollment 

schedule for the centers is shown in Table 9. 
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Table 9. Recruitment/Enrollment Schedule for the Senior Centers 

 Month 1 

 Days Time Senior Centers 
Weeks 2 & 3 Monday & Thursday 8 am–3 pm Center 1 (Orange County) 

Tuesday & Wednesday 

Friday 

9 am–5 pm 
 
9 am–3 pm 

Center 2 (Wake County) 
 
Center 3 (Wake County) 

Weeks 4 Monday & Tuesday 9 am–3 pm Center 4 (Orange County) 

 Monday & Thursday 
 
Wednesday 
 
Friday 

5:30 pm–7 pm 
 
9 am–5 pm 
 
9 am–5 pm 

Center 1 (Orange County) 

Center 2 (Wake County) 
 
Center 3 (Wake County) 

Month 2  

    
Weeks 1 & 2 Monday & Thursday 9 am–3 pm Center 1 (Orange County) 

Tuesday & Wednesday 9 am–3 pm Center 2 (Wake County) 

Saturday 10 am–1 pm Center 1 (Orange County) 

Weeks 3 & 4 Monday & Thursday 9 am–2 pm Center 3 (Wake County) 

 Tuesday & Wednesday 
 
Wednesday 

9 am–2 pm 
 
2:30 pm–5 pm 

Center 2 (Wake County) 
 
Center 3 (Wake County) 

 Saturday 8 am–12 pm Center 1 (Orange County) 

Month 3 
     
Weeks 1 & 2 Mon, Thurs & Friday 9 am–3 pm Center 3 (Wake County) 

 Tuesday & Wednesday 9 am–5 pm Center 4 (Orange County) 

Weeks 3, 4, 5 Monday  9 am–2 pm Center 1 (Orange County) 

 Tuesday & Wednesday 
 
Thursday & Friday 

9 am–5 pm 
 
9 am–5 pm 

Center 2 (Wake County) 
 
Center 3 (Wake County) 
 

Months 4 & 5: (Open for enrollment appointments. Revisited sites (i.e., Garner and 

Seymour) that had the most traffic. 
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  After an older adult was identified or demonstrated an interest in the study, the PI led 

him or her to the private study area within the center and confirmed eligibility with the first six 

questions on the Demographic Questionnaire (Appendix 7). Next, the PI provided the 

participant with the study objectives and the potential benefits of the research findings. After 

consent had been obtained, the PI immediately assigned the participant a subject number 

(1–170) and wrote it at the top of each study questionnaire. The study visit occurred on the 

same day consent was obtained and usually lasted 30–45 minutes. 

The study visit began with the PI obtaining two blood pressure readings, as per the 

procedures outlined in the Blood Pressure Measurement Protocol (Appendix 14), and the 

remaining demographic information. Prior to collecting the two blood pressure 

measurements, the PI had no knowledge of how participants would respond or perform on 

the study questionnaires because only demographic information had been collected at this 

point. This was to eliminate bias in the blood pressure measurements. 

After collecting the blood pressure and demographic information, participants were 

then provided with the study documents and instructions for completing the other 

questionnaires, which included self-reported assessments of medication adherence to their 

high blood pressure therapy, spirituality, social support, and active coping. To minimize 

social desirability issues and for privacy, a closed drop-box was hung in each study station 

for the participants’ completed questionnaires. For privacy reasons, the PI stepped away 

from the study station while each participant completed his or her questionnaires.  

The PI assessed whether each participant needed assistance with reading and 

completing the surveys by asking, “Are you able to complete this survey on your own, or do 

you need me to help you complete it?”. If the participant had vision impairment or literacy 

issues, the PI read each survey item aloud, solicited a response, marked the response, and 

then repeated it to ensure that it had been documented properly. The PI enacted this routine 
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only for participants with literacy issues or visual impairment. All other participants read, 

answered, and marked their responses independently for each of the survey measures and 

placed the completed documents in the drop-box. The PI documented when assistance was 

given, along with the reason, on those participants’ demographic questionnaires. 

At the end of the study visit, each participant was given a multipurpose, lightweight, 

recyclable tote bag and a pill box as tokens of appreciation. Copies of informational 

brochures from the NIA about cardiovascular health, hypertension, and the importance of 

medication adherence were available for the participants to take away in their tote bags. All 

study materials were removed daily from the senior center sites and taken to the Cecil G. 

Sheps Center at the University of North Carolina at Chapel Hill for entry into the secure 

study database. Hard-copy study files were secured in a locked file cabinet, in a secure 

private office at the center. 

Data Collected and Variables 

To maximize the response rate, each study questionnaire was given and collected by 

the PI on the same day the patient was enrolled into the research study and all data were 

collected from these questionnaires. The study questionnaires were self-report surveys of 

participants’ demographic background, spirituality, social support, active coping, and 

medication adherence. The PI collected information from the demographic questionnaire 

before asking the participant to complete the following questionnaires: 

1) 8-item Morisky Medication Adherence Scale (MMAS-8) (Appendix 8); 

2) Visual Analog Scale for Medication Adherence (VAS) (Appendix 9);  

3) Tangible, Informational, Emotional Social Support Survey (Appendix 10); 

4) Self-Ranking of Spirituality (Appendix 3); 

5) Spiritual Health Locus of Control Scale (SHLCS) (Appendix 2); 

6) John Henryism Active Coping Scale (JHAC12) (Appendix 4). 
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Table 4 lists the key variables, measures, and sources, along with their type or range 

for this study. Most measures are only briefly described here as they are revisited from Aim 

1 and are in the appendices). The only measures not repeated from Aim 1 are the 

demographic questionnaire and the original validated TIES instrument (social support 

measure); in addition, a medication adherence measure specific to hypertension 

medications was used for greater reliability. A visual analog scale was also administered as 

a global measure of adherence to hypertension medications (for future research). 
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Table 10. Variables Used in Aims 2 and 3 

Variable Sourcea Type/Range Definition 

Dependent Variable 

Medication 
Adherence 

8-item MMAS 
(Morisky) 

 
1 = High adherence  
0 = Low adherence  

Self-reported adherence to anti-
hypertensive meds; scores range from 0 to 
8. A score >6 connoted high adherence and 
low adherence consisted of scores <6. 

Blood Pressure  
  

Demographic 
Questionnaire  

Continuous 
 

Average of two blood pressures taken at 
the time of consent (systolic and diastolic).  

Key Independent Variables 

Self-ranking of 
spirituality 
(primary spiritual 
measure) 
 

Self-ranking of 
spirituality  
 

 
1 = High 
Spirituality 
 
0 = Low/No 
Spirituality    

Sspiritual intensity: 1 item  measure asking 
“To what extent do you consider yourself a 
spiritual/religious person?” Responses: 4 
(very spiritual) to 1 (not spiritual at all). 
Scores of moderately to very spiritual 
constituted high spirituality. 

Active Spiritual 
Health Locus of 
Control  
(secondary spiritual 
measure) 

SHLCS  
1 = High Active  
0 = Low Active  

Active spiritual health locus of control 
beliefs. Involves idea that God empowers 
one to take care of self; both God and self 
take a responsibility in health. Responses: 4 
(Strongly Agree) to 1 (Strongly Disagree). 
Scores > 28 connoted as high active SHLC. 

Social Support 
  
 

TIES  
(validated 
version) 

 
1 = High Support 
0 = Low Support 

How often participant had support s/he 
needed.  Support suggested as necessary in 
cardiovascular disease and prevention.  
Responses: 0 (none of the time) to 2 (most 
or all of the time). Scores > 15 connoted high 
social support. Score of 15 separated those 
with support at least some of the time from 
those with support none of the time. 

Active Coping 
  
 

JHAC12 1 = High Active 
 Coping 
0 = Low Active 
 Coping 

A person’s behavioral predisposition to 
actively cope with difficult psychosocial 
stressors.  Scores at the study sample’s 
median (score > 48) connote high active.  

Control Variables 

Gender  
 
 
Demographic 
Questionnaire  

1 = Male 
0 = Female 

 

Race/ethnicity 1 = Black 
0 = White 

 

Age Continuous  

Education Categorical  

Difficulty obtaining 
meds due to cost? 

1= Yes 
0 =No 

Participants were asked if they have had 
difficulty obtaining a prescription medication 
in the past 3 months due to cost. 

Income  Categorical  

 
aSource acronyms: MMAS (Morisky Medication Adherence Scale 8-item); SHLCS (Spiritual Health Locus of 
Control Scale); TIES (Tangible, Informational, Emotional, Social Support Scale); JHAC12 (John Henryism Active 
Coping Scale) 
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Measures Administered and Definition of Variables 

The specifics of the following measures can be found in the Methods section of Aim 1; the 

instruments are located in the appendices. 

 Demographic Questionnaire and Blood Pressure Measurement. Age, race/ethnicity, 

gender, marital status, education, and income were obtained for each participant, along 

with whether participants had a hypertension diagnosis, used anti-hypertensive 

medication, lived independently in the community, and had difficulty obtaining 

medications due to cost during the previous three months were recorded on the 

demographic questionnaire (Appendix 7). Two blood pressure measurements were 

recorded for each participant in Section II of the questionnaire. The PI also recorded 

whether the participant needed assistance completing the self-report questionnaires and 

the reason for assistance. Age, race, and gender were considered a priori as potential 

control variables. The other characteristics were collected for descriptive purposes. 

Age: Continuous variable indicating participant’s age in years at the time of consent. 

Race/ethnicity: Two-category variable indicating the best description of the 

participant’s racial background (i.e., Black or White). Participants also reported 

ethnicity status by indicating whether they were of Hispanic or Latino origin or 

ancestry. 

Gender: Two-category variable indicating male or female. 

Education: Seven-category variable indicating highest grade completed with 

minimum of never attended/only kindergarten and maximum of postgraduate. 

Variable was trichotomized as “less than high school,” “high school graduate,” and 

“college or more.” 
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Income: Five-category variable indicating household income for previous 12 months 

with minimum of less than $10,000 and maximum of $35,000 or more. Variable was 

dichotomized as “less than $35,000” and “35,000 and more.” 

Difficulty obtaining meds due to cost: Two-category variable (Yes/No) measuring 

whether there was a time in the previous 3 months that the individual needed 

prescription medication but could not purchase it due to cost.  

Outcome Variable: Adherence 

 8-item Morisky Medication Adherence Scale (MMAS-8): Medication adherence 

(dependent variable) was assessed using the 8-item Morisky Medication Adherence 

Scale (Appendix 8). This self-reported adherence scale was developed from the 4-item 

Morisky instrument used in Aim 1 (the pilot study) and supplemented with additional 

items to better capture barriers to adherence behavior.307 The new scale was determined 

to have higher reliability than the 4-item scale (α = 0.83 vs. α = 0.61) after its original 

validation in a sample of 1367 hypertensive patients; it was chosen in lieu of the 4-item 

scale used in Aim 1 because of its better reliability and because it is a disease-specific 

measure of adherence. Prior research has significantly associated the MMAS-8 with 

antihypertensive drug pharmacy refill adherence in seniors (concordance of 75% or 

higher).308 In addition, the MMAS has been significantly associated with blood pressure 

control in patients with hypertension (p < 0.05).307 MMAS-8 scores, which range from 0 

to 8, and has previously been dichotomized into two levels of adherence: high (score = > 

6) and low (score = < 6)307,309 (D.E. Morisky, personal communication, March 7, 2011). In 

a study307 that examined the validity of this instrument with the same cut-offs, the 

sensitivity of the measure identifying low versus high adherers was estimated to be 93% 

and the specificity was 53%. 
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 For the present study, the MMAS-8 was chosen over the 4-item scale because it is more 

reliable and was designed to facilitate the identification of barriers to and behaviors 

associated with adherence to antihypertensive medication.307 Although the sample size 

for the current study was based on effect estimates from the 4-item measure used in the 

pilot study, it was considered reasonable to believe that because the MMAS-8 is a more 

precise and reliable measure, the adherence scores would have less error variance. 

Thus, the observed effect sizes of the spiritual variables on adherence in the present 

study were expected to be no smaller than the effects observed in the pilot study. 

Rather, they were expected to be larger; even though switching from the generic to the 

disease-specific measure would limit the generalizability of results to other chronic 

diseases.21  

 Medication adherence: The self-report adherence measure (8-item MMAS), asked 

about medication-taking behavior specific to anti-hypertensive medication(s); its scores 

range from 0 to 8. The adherence outcome variable was dichotomized to low (MMAS-8 

score < 6) and high adherence (MMAS-8 score > 6).   

 Visual Analog Scale of Medication Adherence (VAS): This measure was included 

only as a secondary measure of adherence, for the purposes of future analysis. The 

VAS is a single item that asks, “On a scale of 0% to 100%, which of the following 

percentages best reflects your compliance with your high blood pressure medicine over 

the past 4 weeks?”. Subjects were instructed to indicate their adherence percentage on 

a horizontal line anchored by 0% and 100%, demarcated at every tenth percentile. This 

self-reported measure has been shown to be reliable and valid where it has been 

correlated with pill counts, pharmacy claims, and other electronic measures of 

adherence.310-314  
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Independent Variables 

Key Independent Variable: Self-Ranking of Spirituality 

Self-ranking of spirituality: As in Aim 1 (the pilot study), this variable was dichotomized  

indicating overall self-ranking of spirituality (i.e., spiritual intensity). Participants were 

asked to indicate their spirituality according to one item: “To what extent do you consider 

yourself to be a spiritual/religious person?”. Responses ranged from 4 (very 

spiritual/religious) to 1 (not spiritual/religious at all). Participants who indicated that they 

were moderately to very spiritual/religious were dichotomized to the high spiritual group 

and those who considered themselves slightly or not at all spiritual/religious were placed 

in the low spiritual group. The one-item self-ranking of spirituality was administered 

along with a newly developed survey (Appendix 3).  

Secondary Spiritual Variable: Active Spiritual Health Locus of Control 

The Spiritual Health Locus of Control Scale (SHLCS): As in the pilot study, active 

spiritual health locus of control was assessed using 11 items on the SHLCS (Appendix 

2). Responses range from 4 (strongly agree) to 1 (strongly disagree).  

Active SHLC: Dichotomous variable indicating high and low active spiritual health locus 

of control (SHLC). The total active SHLC score was the sum of values assigned to the 

responses of the 11 items. Total scores for active spiritual dimension were 

conservatively dichotomized at 28 points, which represents a scale split separating 

between those who disagreed or strongly disagreed to a majority of the 11 items and 

those who agreed or strongly agreed. Scores < 28 were categorized as low active SHLC 

and > 28 above were high (Appendix 2). This score was the same as the cut-off score in 

the pilot study. 
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Psychosocial Independent Variables 

Tangible, Informational and Emotional Social Support Survey (TIES): Differently 

than was administered in the Aim 1 pilot study, the original validated version of the TIES 

survey (Appendix 10) was administered to assess social support in aims 2 and 3. In Aim 

1, the pilot study, this measure was shortened to a 7-item survey of questions specific to 

support access and medication-taking for descriptive purposes and to assess 

administration feasibility. Because the adapted version was not validated and the 16-

item scale was found to be an acceptable time burden for study participants, the entire 

16-item TIES instrument was used with no alterations. The TIES measure was 

developed to measure the types of social support that are necessary in cardiovascular 

disease prevention and management; responses range from 0 (none of the time) to 2 (all 

or most of the time), with higher scores indicating more support. Its validation and 

description can be found in the Methods section of Aim 1.   

Social Support: The total social support score was the sum of the responses to the 

items on the TIES questionnaire. Total scores were dichotomized at a cut-off score of 

15, which separated participants who indicated that they had support at least some of 

the time from those who had support none of the time to a majority of the scale’s items. 

Scores of < 15 were categorized as low social support and > 15 were categorized as 

high social support. The TIES instrument is a fairly new measure and the developers 

have previously dichotomized the high and low groups at a median split.281 However, it 

was believed that a cut-off score of 15 was more meaningful and relevant, from a clinical 

perspective, for examining the proportion of older adults who had overall higher support 

from those who had lower support for the domains assessed. 
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John Henryism Active Coping Scale (JHAC12): As in the pilot study, active coping 

was assessed using the 12-item John Henryism Active Coping scale (Appendix 4).   

Active Coping: The total active coping score was the sum of the values assigned to the 

responses for the 12 items. In keeping with the methodology proposed by developers 

and other researchers who have used this measure,260,271,272,276 scores were 

dichotomized at the sample’s median (score=48) to categorize respondents into high 

and low active coping groups. Scores at and above the sample median were categorized 

as high active coping and scores below the median were categorized as low active 

coping. 

Aim 2 Analysis 

Aim 2: To examine the relationship between spirituality and self-reported medication 

adherence among community-dwelling older adults with hypertension. 

Hypothesis 2:  

 Older adults who report high spirituality versus those who report low spirituality 

are more likely to report being adherent to their anti-hypertensive medication(s).  

 Older adults with high active spiritual health locus of control (SHLC) beliefs 

versus those with low active SHLC are more likely to report being adherent to 

their anti-hypertensive medication(s).  

Overview 

 Prior to analyses, all data were entered into the study database using Microsoft 

Access and cleaned for missing or nonsensical values. Next, data were converted to STATA 

11 (StataCorp LP, 2009) for analysis, which was done in three stages. First, descriptive 

statistics were calculated for all variables and descriptive analysis was performed to 

describe participant, adherence, and spiritual characteristics in detail. Second, bivariate 

relationships to the medication adherence and spiritual variables were examined. Third, 
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multivariate logistic regression models were used to examine how each spiritual variable 

related to patient reports of adherence to anti-hypertensive medications, after controlling for 

the psychosocial and demographic variables.   

Descriptive Data and Bivariate Analysis 

Descriptive statistics were calculated for the entire study sample of 170 community-

dwelling older adults. These included age, gender, marital status, education, income, length 

of time with hypertension, difficulty purchasing prescriptions due to cost, average blood 

pressure, active coping, and social support. Frequencies and percentages were used to 

describe categorical and dichotomous variables (i.e., gender, race, marital status, education, 

income).  Means and standard deviations were used to describe continuous and counted 

variables (i.e., participant age, length of time with hypertension, average blood pressure, 

active coping, and social support). Distributions for the adherence and spiritual 

characteristics were also examined, and frequencies, percentages, means, and standard 

deviations of participant characteristics were calculated by race. Bivariate relationships were 

examined for all variables using chi-square statistics for categorical variables and t-tests for 

continuous variables. Fisher’s exact test was used for cell frequencies of ≤ 5. Participant 

characteristics were examined by high and low self-reported adherence, high and low self-

ranking of spirituality, and high and low active SHLC.       

Logistic Regression Analysis 

For Aim 2, separate logistic regressions were conducted to assess the bivariate and 

multivariate relationships between the spiritual variables and self-reported medication 

adherence. The outcome variable was self-reported medication adherence measured by the 

8-item MMAS.307 Self-ranking of spirituality, the primary independent variable, was 

measured by one item (“To what extent do you consider yourself a spiritual/religious 

person?”). Active SHLC, the second spiritual variable, was assessed using the SHLCS. The 



 

 

90 

independent spiritual variables and the adherence outcome variable were all dichotomized 

for analysis. Separate multivariate logistic regression models were used to examine how 

self-ranking of spirituality and active SHLC related to self-reported medication adherence, 

after adjusting for the psychosocial and demographic variables. For all analyses, the alpha 

level was 0.05 and analyses were performed with STATA 11 (StataCorp LP, 2009).  

Selection of the control variables used for the multivariate logistic regression was 

driven by several factors (the conceptual model, the bivariate analysis, and the relevance of 

variables mentioned in the literature to medication adherence). As in the conceptual model, 

social support and active coping were accounted for in the regression analysis because they 

are attributes/benefits of spirituality that are thought to facilitate health 

behaviors.26,119,221,224,315,316 As in the literature, age, race, and gender were found to be the 

stronger correlates of adherence in the older population than the other participant 

characteristics that were collected for the present study.19,21,82,103,290-294 Although these 

demographic characteristics were not significant in the pilot study, patients who reported 

being adherent to their medications were slightly older, female, and White. 

Initially, the variable “could not purchase prescription medication due to cost” was 

intended to be a control variable; however, this turned out to be the case for relatively few 

participants (N = 7). Moreover, this question was not specific to antihypertensive 

medications. The challenges posed to multivariate modeling were therefore considered 

sufficient to exclude this variable from the regression analysis.    

Statistical power was taken into account because the conservative sample size (N = 

170) would only permit a few variables other than race to be included in the logistic 

regression analysis. Using the 10:1 event-to-variable ratio and assuming that 35-40% of the 

participants would report low adherence, logistic regression analysis would allow for 

approximately five to six variables for reliable estimates and model fit.317,318 None of the 
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participant characteristics that were excluded from the multivariate logistic regressions were 

significantly related to either the adherence outcome variable or the independent spiritual 

variables in bivariate analysis. After these considerations, it was determined that social 

support, active coping, age, race, and gender would be the control variables used in the 

logistic regression models when examining the relationships of the spiritual variables to self-

reported adherence. 

Aim 2a Analysis: Secondary Aim 

Aim 2a: To examine the relationships among spirituality, social support, active 

coping, and self-reported medication adherence in community-dwelling older adults 

with hypertension.  

 Spirituality is positively associated with self-reported medication adherence, and 

this association is mediated through social support and active coping. 

Overview 

To address the secondary aim, separate logistic regression models were performed 

to examine the relationships between spirituality, social support, and adherence, as well as 

the relationships between spirituality, active coping, and adherence. As depicted in the 

conceptual model, it was thought that spirituality would affect adherence through its known 

attributes of social support and active coping. To examine whether social support and active 

coping were mediators in the relationship between spirituality and self-reported adherence 

for the subjects of the present study, an informal evaluation and the Sobel Test (a formal 

statistical method used to test for mediation) were conducted. The alpha level for all 

analyses was 0.05. The informal evaluation was performed with STATA 11 (StataCorp LP, 

2009). For the formal statistical mediation analysis, given the dichotomous nature of the 

variables, standardized coefficients and standardized errors were calculated for each 

variable using an Excel (Microsoft Office, 2010) spreadsheet. The standardized values were 



 

 

92 

then entered into an interactive calculator tool developed by Preacher and Leonardelli to 

conduct the Sobel Test.319  

Mediation Analysis 

Informal Evaluation 

 A secondary aim of the present study was to explore whether social support and 

active coping serve as mediators for the relationship between spirituality and self-reported 

adherence.  Mediators are defined as variables that account for all or part of the relationship 

between a predictor and an outcome variable.320-322 Before mediation analyses can be 

attempted, a certain pattern of relationships must exist.321-323 Generally speaking, mediation 

can be said to occur when the 

(1) Independent variable (IV) significantly affects the mediator variable(s) (MV);  

(2) IV significantly affects the dependent variable (DV) in the absence of the 
     mediator;  

(3) Mediator(s) has a significant unique effect on the DV; and  

 (4) The effect of the IV on the DV shrinks upon the addition of the mediator(s).  

The IV might influence the DV through several mechanisms, or it might have both direct and 

indirect effects. If the regression coefficient is largely reduced in the final criterion (step 4) 

but remains significant, partial mediation is believed to occur.321,322 In other words, a portion 

of the IV is mediated by the MV(s) but other parts of the IV’s effect are either direct or 

influenced by variables not included in the model for the present study. The above criteria 

are used to informally judge whether or not mediation is occurring,324 but the Sobel Test is a 

statistically  based way to formally test whether a mediator carries the influence of an IV to a 

DV.320,321,323  

 The first step of the informal evaluation was to determine whether the pattern of 

relationships for mediation was met between the variables. Using bivariate logistic 

regressions and the four criteria described above, social support and active coping were 
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examined in relation to the key independent variable (self-ranking of spirituality) and the 

dependent variable (self-reported medication adherence). When the four criteria were 

confirmed, the formal statistically based method for mediation was conducted.  

Sobel Test 

The Sobel Test for partial mediation was conducted to formally test whether social 

support and active coping are mediators in the relationship between spirituality and 

adherence.325 The Sobel Test is a statistical evaluation of whether “the indirect effect of the 

independent variable on the dependent variable through the mediator variable is 

significant.”320,321,324,326 When dichotomous variables are involved, the coefficients must be 

standardized prior to mediation analyses because the coefficients in the mediation analyses 

are placed on different scales.322,324,326-328 For this reason, the coefficients of the variables 

have to be made comparable across the regression equations by standardizing them and 

their standard errors. This is accomplished by multiplying each coefficient by the standard 

deviation (SD) of the predictor variable in the equation and then dividing by the SD of the 

outcome variable. The standardized coefficients and standard errors can then be used to 

run the Sobel Test.322,324 

After the pattern of relationships between the variables was confirmed, the 

coefficients and standard errors for the dichotomous variables were calculated and used to 

run the Sobel Test. For ease of calculation, the standardized coefficients and standardized 

errors were calculated for each variable using an Excel (Microsoft Office, 2010) 

spreadsheet. A diagram of the statistical mediation model is presented in Figure 3, and the 

main theoretical equation for the model and the equations used to standardize the 

coefficients for the predictor variables prior to statistical mediation analysis are presented in 

Table 11. Both the standardized coefficient values and their standard errors for the variable 

paths are needed to run the Sobel Test. The standardized standard errors are calculated 
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similarly to the standardized coefficients (Table 11). After calculating the standardized 

values for each variable, the values were then entered into an online, interactive calculator 

tool that was developed to conduct the Sobel Test using categorical variables.319,325 
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Figure 3. Diagram of Single-step Multiple Mediation Model 
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Table 11.  Standardizing Equations Used in the Sobel Test for Partial Mediation 

Model Equations  Equation Definition 

MA´   = cS + e1  Direct effect of spirituality on medication adherence 

   
SS΄   = a1S + e2  Direct effect of spirituality on social support 

   
AC´  = a2S + e3  Direct effect of spirituality on active coping 

   
MA΄΄  = b1SS + b2AC + c´S + e4  Direct effects of spirituality and social support and active coping 

medication adherence    
Standardizing Equations for 
Coefficients 

 Standard Errors for Standardized Coefficients 

Std a1  = a1 * SD(S)/SD (SS´)  SE (a1)  = SE(a1) * SD(S)/SD (SS´) 

   
Std a2  = a2 * SD(S)/SD (AC´)  SE (a2)  = SE(a2) * SD(S)/SD (AC´) 

   
Std b1  = b1 * SD(SS)/SD (MA´΄)  SE (b1)  = SE(b1) * SD(SS)/SD (MA´΄)  

   
Std b2  = b2 * SD(AC)/SD (MA´΄)  SE(b2) = SE(b2) * SD(AC)/SD (MA´΄) 

   
Std c  = c * SD(S)/SD (MA´)  SE(c)  = SE(c) * SD(S)/SD (MA´) 

   
Std c´  = c΄ * SD(S)/SD (MA´΄)  SE(c´) = SE(c΄) * SD(S)/SD (MA´΄) 

   
Formula for Testing Two Mediators (SS and AC) 

   
MA΄΄ = b1

2 VAR(SS) + b2
2VAR(AC) + 2b1b2cov(SS, AC) + 2b1c´cov(S, SS) + 2b2c´cov(S, AC) + c´2VAR(S) + π2/3 

   
MA = medication adherence; S = spirituality; SS = social support; AC = active coping; Std = standardized coefficient; SD = standard 
deviation; SE = standard error; VAR = variance; cov = covariance 
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Aim 3 Analysis 

Aim 3:  To examine the relationship between spirituality and blood pressure among 

community-dwelling, older adults with hypertension. 

 Hypothesis 3: 

 Older adults who report high spirituality will have lower systolic and diastolic 

blood pressures compared to older adults who report low spirituality. 

To address this aim, the spiritual variables were examined in relation to systolic and 

diastolic blood pressure after adjusting for self-reported adherence, the psychosocial and 

demographic variables. Two blood pressure measurements were obtained from each 

participant at the time of consent. The average of the systolic and diastolic pressures was 

measured as continuous outcome variables in OLS regressions. The regressions were 

adjusted for adherence, the psychosocial and demographic variables. Self-reported 

adherence was a control variable because patient’s adherence to antihypertensive therapy 

can effect systolic and diastolic blood pressure. It was of interest in this study to understand 

whether spirituality had an effect on blood pressure beyond whether a participant was 

adherent to their prescribed therapy.  For all analyses in Aim 3, the alpha level was 0.05 and 

analyses were performed in STATA 11 (StataCorp LP, 2009). 



 

 

 

 

 

Chapter 4 

RESULTS OF AIMS 2 & 3 

 

Aim 2 Results 

Overview 

The following sections include the results of the descriptive statistics, bivariate 

analyses, and multivariate logistic regression models predicting medication adherence for 

Aim 2, based upon the 170 hypertensive older adults who were recruited from four local 

Senior Community Centers and enrolled in the present study.   

Participant Characteristics 

Participant characteristics for the full sample of 170 community-dwelling older adults 

are presented in Table 12. The mean participant age was 75.1 (SD = 7.6); 61% were 

women; 45% identified as Black/African American; and none (0%) identified as Spanish or 

Hispanic. Most of the participants reported being either currently married (58, 34.1%) or 

widowed (57, 33.5%). At the time of enrollment, 21 (12.4%) participants reported a 

household income of less than $10,000 in the previous 12 months. Only 29 (17.1%) 

reported having less than a high school education; 90 (52.9%) reported some college or 

more. The majority, 113 (66.5%), reported having had hypertension for at least 10 years, 

with a mean time of 14.6 years (SD = 11.0). Twelve (7.1%) reported that in the previous 

three months they could not purchase a prescribed medication due to cost; as a result of 

this inability, 7 (58.3%) went without their prescriptions. The mean systolic blood pressure 
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was 139.9 mmHg (SD = 19.1, ranging from 98 mmHg to 188 mmHg). The mean diastolic 

blood pressure was 74.2 mmHg (SD = 11.3, ranging from 45 mmHg to 95 mmHg). 

The mean score on the active (JHAC12) was 47.5 (SD = 6.5); scores ranged from 31 

to 60. The median score was 48 (95%, CI 46–50) and 6 participants scored at the median. 

When the scores were dichotomized at the sample’s median per the scales guidelines, 90 

(52.9%) participants were categorized as having high active coping. The median score for 

the current sample was slightly lower than was observed in the pilot study (i.e., score of 48 

vs. 50, respectively). However, these scores are consistent and overlap with previous coping 

scores found in the literature with similar populations.260,271,272,276  In addition, the cut-off 

score of 48 is believed to provide a meaningful difference between the high and low active 

coping groups as it separates those participants who responded positively (i.e., somewhat 

true=4 or completely true=5) to a majority of the measure’s 12 items from those who 

responded negatively to a majority of the items.  

Social support was assessed using the 16-item Tangible, Information, Emotional, 

Social Support Survey (TIES), a validated survey developed to measure dimensions of 

social support that are deemed necessary in cardiovascular disease and prevention. 

Question 16 (“If you smoke, is there someone to encourage you to quit smoking?”) was 

dropped from the analysis because some participants responded that they did not smoke 

and therefore did not know how to respond to this item; they left it blank or put an X through 

it. However, other participants who stated that they did not smoke circled a response 

anyway and wrote their nonsmoking status in the margins of the instrument. Survey results 

indicated that only two respondents neither said nor wrote that they did not smoke but 

circled a response anyway. Because these inconsistencies were considered to have 

rendered the item unreliable, the social support analysis was based upon items 1 through 15 

on the TIES instrument. (It should be noted that when this scale was originally validated, its 
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developers dropped this same smoking item from analysis because it did not significantly 

load on any of conceptual domains of social support261 and that the developers attributed 

this problem to a dearth of smokers among their subjects.) Without the smoking item, the 

remaining 15 TIES items still had very good reliability for this study sample (Cronbach’s α 

0.92).   

The mean social support score for the sample was 15.5 (SD = 7.6) in a range from 0 

to 30. The median score was 14 (95%, CI 13–17) with five participants scoring at the 

median. The social support variable was dichotomized at a cut-off score of 15 (a scale split), 

which separated participants who responded to a majority of the items that they had support 

at least some of the time from those who responded to a majority of the items that they had 

support none of the time. Those with a score of < 15 on this measure were categorized as 

having low social support. The social support groups were almost evenly distributed for this 

sample, where about half (84, 49.4%) were categorized as having high social support and 

the other half (86, 50.6%) had low social support.   

Of the 170 participants who completed the study questionnaires, only 7 (4.1%) 

requested or required assistance with completion. Of these, one (14.3%) had literacy issues 

and six (85.7%) had vision impairment. All other participants completed the materials without 

assistance. 

Characteristics by Race 

Because of the significance of racial identity in American society and because 

significant differences in adherence and hypertension outcomes by race have been reported 

in the literature (albeit these may be related to other factors), demographic characteristics 

were examined by race (Black versus White). Chi-square statistics were calculated for the 

cross-tabulation of race and the dichotomous or categorical variables; t-tests were 

conducted for race and the continuous variables. Characteristics that were found to 
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significantly differ by race were age, income, marital status, and active coping scores (Table 

13). The Blacks in this study were significantly younger than the Whites (p < 0.01), more 

likely to report a household income less than $35,000 in the previous year (p < 0.05), and 

also differed with respect to marital status (p < 0.05). Significant differences were also found 

between Blacks and Whites in the active coping scores, where Blacks had a higher average 

JHAC12 score (48.9 vs. 46.4, p = 0.01). No other characteristics differed significantly by 

race. 
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aSD = standard deviation 

Table 12. Participant Characteristics in Total Sample (N = 170). 

Characteristics     Characteristics No. (%) unless specified 

  Age, mean (SD)a, range 75.1 (+ 7.6), 65–93 
  Women 104 (61.2) 
  Black  76 (44.7) 
  Marital Status   
 Never married                              8 (4.7) 
 Married 58 (34.1) 
 Widowed 57 (33.5) 
 Divorced  43 (25.3) 
 Separated                               4 (2.4) 
  Education  
 Grades 1–8 (Elementary)                               5  (2.9) 
 Grades 9–11 (Some high school) 24 (14.1) 
 Grades 12 or GED (HS grad) 51 (30.0) 
 College 1–3 yrs (Some college) 43 (25.3) 
 College 4 yrs (College graduate) 23 (13.5) 
 Postgraduate work 24 (14.1) 
  Income  
 Less than $10,000 21 (12.4) 
 $10,000–$34,999  89 (52.4) 
 $35,000 or more 59 (34.7) 
 Don’t know 1 (0.6) 
  Length of time w/HTN, mean(range) 14.6 (0.2–50) 
 < 10 years 57 (33.5) 
 10–20 years 80 (47.1) 
 > 20 years 33 (19.4) 
  Could not purchase Rx b/c of cost 12 (7.1) 
 Went without it 7 (58.3) 
 Someone else bought it 1 (8.3) 
 Other action 4 (33.3) 
  Average Blood Pressure (mmHg)  
 Systolic (SD), range 139.9 (+19.1), 98–188 
 Diastolic (SD), range 74.2 (+11.3), 45–95 
  Active Coping, mean (SD), range 47.5 (+6.5), 31–60 
 Low active coping (< 48) 80 (47.1) 
 High active coping (> 48) 90 (52.9) 
  Social Support, mean (SD), range 15.5 (+7.6), 0–30 
 Low social support (< 15) 86 (50.6) 
 High social support (> 15) 84 (49.4) 
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Table 13. Characteristics of Participants by Racea in Total Sample (N = 170) 

 
Characteristics 

Blacks (N = 76) 
No. of participants (%) 

Whites (N = 94) 
No. of participants (%) 

Age, mean (SD)
b
, range 73.1 (+7.0), 65-90 76.7 (+7.7), 65-93** 

   Gender   
Female 47 (61.8) 57 (60.6) 
Male 29 (38.2) 37 (39.4) 

   Marital status    
Not Married 57 (75.0) 55 (58.5)* 
Married 19 (25.0) 39 (41.5) 

   Education   
Less than HS grad 19 (25.0) 10 (10.6) 
High school grad  21 (27.6) 30 (31.9) 

 College or more 36 (47.4) 54 (57.5) 
   Income

c 
  

 Less than $35,000 59 (77.6) 51 (54.8)** 
 $35,000 or more 17 (22.4) 42 (45.2) 
   HTN Years, mean (SD), range 14.7 (+10.5), 0.5-50 14.4 (+11.3), 0.2-45 
 < 10 years 22 (29.0) 35 (37.2) 
 10-20 years 40 (52.6) 40 (42.6) 
 >20 years 14 (18.4) 19 (20.2) 
   Not purchase Rx b/c of cost  6 (7.9) 6 (6.4) 
 Went without it 4 (66.6) 3 (50.0) 
 Someone else bought it 1 (16.7) 0 (0.0) 
 Other action 1 (16.7) 3 (50.0) 
   Avg. Blood Pressure (mmHg)   
 Systolic mean (SD), range 141.5 (+19.1), 98-186 138.7 (+19.2), 99-188 
 Diastolic mean (SD), range 75.3 (+10.0), 50-95  73.3 (+12.3), 46-95 
      
Active Coping, mean (SD), range 48.9 (+6.6), 31-60 46.4 (+6.1), 34-59* 
 Low active coping (< 48) 25 (32.9) 55 (58.5)** 
 High active coping (> 48) 51 (67.1) 39 (41.5) 
      
Social Support, mean (SD),range 15.5 (+7.4), 0-29 15.5 (+7.8), 1-30 
 Low social support (< 15) 38 (50.0) 48 (51.1) 
 High social support (> 15)  38 (50.0) 46 (48.9) 
   

aSignificance level of chi-square statistic for categorical variables and two-tailed t-test for continuous 
variables: *p < 0.05, **p< 0.01, ***p < 0.001 
bSD = standard deviation 
cTotal is less than N = 170 due to missing data. Missing data n = 1. 
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Adherence Characteristics 

Self-reported Adherence 

A histogram plot of the adherence scores is displayed in Figure 4. The mean score 

for the sample was 5.98 points with a median score of 6.75 points; scores ranged from 0.5 

to 8. Sixty-five (38%) of the participants were categorized as having low adherence and 105 

(62%) were categorized as having high adherence, which is similar to the distribution 

reported for the population in which the MMAS-8 was developed (32.1% low adherers); a 

population who also had hypertension.307 

The distribution of participants who were categorized as adherent in the present 

study (62%) was higher than the distribution in the pilot study (44%). This result was 

expected because the measure used in the pilot study (4-item Morisky) was a generic 

measure of adherence that did not specify medication type. Also, because participants in the 

pilot study had been referred to a MTM service due to their medication complexity, the 

higher percentage of non-adherers in the pilot study may have been due to these patients 

reporting nonadherence to other chronic and/or acute medications. Using the MMAS-8 in 

the present study, however, provided an assessment of adherence to anti-hypertensive 

therapy only. 
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Figure 4. Histogram of Self-Reported Medication Adherence Scores (N = 170). 

 

Adherence: Dichotomized Frequency Percent 

    Low adherence 65 38.24 
    High adherence 105 61.76 

   
Total 170 100.00 
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Bivariate Results (Self-Reported Adherence) 

 

Table 14 shows the differences in demographic, hypertension, active coping, and 

social support characteristics by high and low self-reported adherence. Chi-square statistics 

were calculated for the cross-tabulation of high versus low self-reported adherence with the 

dichotomous or categorical variables. T-tests were conducted for high versus low adherence 

and the continuous variables. Of the demographic characteristics, only one had a 

statistically significant association with self-reported adherence. Adherence was found to 

differ significantly by gender: a higher percentage of female participants were more likely to 

report being adherent to their anti-hypertensive medication(s) than male participants (71% 

vs. 29%, p < 0.001). No significant relationships were found between self-reported 

adherence and age, race, marital status, education, or income.  

No differences were found in the length of time participants reported living with 

hypertension between those who reported high adherence to their anti-hypertensive 

medication(s) and those with low adherence. However, significant differences were 

observed for blood pressure measurements between the two groups. As expected, the 

average systolic blood pressure for the low adherence group was significantly higher than 

for the adherent group (151.9 mmHg vs. 132.5 mmHg, p < 0.001). Similarly, the average 

diastolic blood pressure in the low adherence group was significantly higher than in the high 

adherent group (82.1 mmHg vs. 69.3 mmHg, p < 0.001). 

Differences were observed in both active coping and social support in the high and 

low adherence groups. Participants with high active coping were more likely to report high 

adherence to their anti-hypertensive medication(s) (p = 0.02). Sixty percent of the 

participants who reported high adherence also had high active coping and 40% had high  
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adherence but low active coping. Similarly, participants with high social support were more 

likely to report high adherence (p < 0.001); 61% had high adherence and high social support 

and 39% had high adherence but low social support. 
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Table 14. Self-Reported Medication Adherence Characteristics by Other Demographic, 
Hypertension, Active Coping, and Social Support Characteristics (N = 170) 

  Adherencea 
 
Characteristics 

High (N = 105) 
Frequency (%) 

Low (N = 65) 
Frequency (%) 

Age, mean (SD)b 75.7 (+ 7.3) 74.0 (+8.0) 
   Race   
 Black 43 (41.0)  33 (50.8) 
 White 62 (59.0) 32 (49.2) 
   Gender   
 Male 30 (28.6)  36 (55.4)*** 
 Female 75 (71.4) 29 (44.6) 
   Marital status    
 Married 36 (34.3)   22 (33.8) 

Not married  69 (65.7) 43 (66.2) 
   Education   

Less than high school grad 20 (19.1) 9 (13.8) 
High school grad  36 (34.3) 15 (23.1) 

 College or more 49 (46.6) 41 (63.1) 
   Incomec   
 Less than $35,000 68 (65.4) 42 (64.6) 
 $35,000 or more 36 (34.6) 23 (35.4) 
   Length of time w/ HTN, mean (SD) 15.3 (+11.6) 13.3 (+9.8) 
 < 10 years 33 (31.4) 24 (36.9) 
 10–20 years 48 (45.7) 32 (49.2) 
 >20 years 24 (22.9) 9 (13.9) 
   Could not purchase Rx b/c of cost   
 Yes 9 (8.6) 3 (4.6) 
 No 96 (91.4) 62 (95.4) 
   Average Blood Pressure (mmHg)   
 Systolic mean (SD) 132.5 (+16.6) 151.9 (+16.9)*** 
 Diastolic mean (SD) 69.3 (+10.5)  82.1 (+7.6)*** 
   Active Coping score, mean (SD) 48.8 (+5.6) 45.5 (+7.2)** 
 Low active coping (< 48) 42 (40.0) 38 (58.5)* 
 High active coping (> 48) 63 (60.0) 27 (41.5) 
   Social Support score, mean (SD) 17.6 (+7.1) 12.0 (+7.2)*** 
 Low social support (< 15) 41 (39.1) 20 (30.8)*** 
 High social support (> 15)  64 (60.9) 45 (69.2) 

aSignificance level of the chi-square statistic for categorical variables and two-tailed t-test for continuous 
variables: *p < 0.05, **p < 0.01, ***p < 0.001 
b SD = standard deviation 
cTotal number is less than N = 170 due to missing data. Missing data n = 1. 
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Spirituality Characteristics 

Self-ranking of spirituality 

Self-ranking of spirituality was the key independent variable in the present study. 

Participants responded to the question “To what extent do you consider yourself a 

spiritual/religious person?” (response distribution is shown in Figure 5). The spirituality 

variable was created by dichotomizing participants who reported moderately to very 

spiritual/religious (the high spiritual group) and participants who reported being slightly or not 

at all spiritual/religious (the low spiritual group). Most participants (84.7%) were at least 

slightly spiritual; 58.8% were moderately or very spiritual. 
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Figure 5. Self-Ranking of Spiritualitya Characteristics (N = 170) 

 
a
Responses to the question “To what extent do you consider yourself a spiritual/religious person?” 

 
 
 
 

Spirituality Frequency Percent 

    Low spiritual  70 41.18 
    High spiritual 100 58.82 

   
Total 170 100.00 
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Bivariate Results (Self-Ranking of Spirituality) 

In the bivariate analysis shown in Table 15, a few notable differences appear 

between the high spiritual and low spiritual groups. The spirituality variable differed 

significantly by race, in that a higher percentage of Blacks than Whites were categorized as 

high spiritual (52% vs. 48%, p = 0.02) and approximately 66% of the participants who 

reported low spirituality were White. Spirituality also differed significantly by gender, in that 

females were more likely than males to report being high spiritual (77% vs. 23%, p < 0.001); 

approximately 65% of the males reported low spirituality. No differences were observed for 

marital status, education, or income characteristics. The spiritual groups did differ with 

respect to whether participants needed a prescription in the previous three months but could 

not afford to purchase it (p = 0.02). Of the 12 participants who could not purchase 

medication they needed, 11 were characterized as high spiritual; only one was in the low 

spiritual group. It is important to note that this question on the demographic form was not 

specific to access to anti-hypertensive medications. Participants who responded 

affirmatively also indicated that the prescription they had gone without was not for their 

blood pressure.  

Although no significant differences were observed between the high and low spiritual 

groups in the length of time participants had been diagnosed with hypertension, it is notable 

that blood pressures for the low spiritual group were significantly higher than for the high 

spiritual group (p < 0.001). The average systolic blood pressure for the low spiritual group 

was 150.2 mmHg (SD=18.5). Similarly, the average diastolic blood pressure for the low 

spiritual group was significantly higher than for the high spiritual group (79.4 mmHg vs. 70.5 

mmHg, p <0.001). 

The spiritual groups differed with respect to active coping and social support. The 

high spiritual group had a higher active coping score on the JHAC12 measure than the low 
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spiritual group (49.5 vs. 44.8, p < 0.001). Thus, a higher percentage of the high spiritual 

group had high active coping than low active coping (65% vs. 35%, p < 0.001). Sixty-four 

percent of the low spiritual group was categorized as having low active coping. A similar 

significant trend (p < 0.001) was observed with respect to social support: more participants 

who were categorized as having low social support were in the low spiritual group (73%) 

than participants who had low social support but were in the highly spiritual group (27%).
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Table 15.  Self-Ranking of Spirituality Characteristics by Other Demographic, 
Hypertension, Active Coping, and Social Support Characteristics (N = 170) 

  Spiritualitya 
 
Characteristics 

High (N = 100) 
Frequency (%) 

Low/Not at all (N = 70) 
Frequency (%) 

Age, mean (SD)b 75.3 (+ 7.9) 75.3 (+7.9) 
   Race   
 Black 52 (52.0)  24 (34.3)* 
 White 48 (48.0) 46 (65.7) 
   Gender   
 Male 23 (23.0)  43 (61.4)*** 
 Female 77 (77.0) 27 (38.6) 
   Marital status    
 Married 32 (32.0)   26 (37.1) 

Not married  68 (68.0) 44 (62.9) 
   Education   

Less than high school grad 22 (22.0) 7 (10.0) 
High school grad  26 (26.0) 25 (35.7) 

 College or more 52 (52.0) 38 (54.3) 
   Incomec   
 Less than $35,000 70 (70.7) 40 (57.1) 
 $35,000 or more 29 (29.3) 30 (42.9) 
   Length of time w/ HTN, mean (SD) 14.9 (+11.6) 14.0 (+10.0) 
 < 10 years 33 (33.0) 24 (34.3) 
 10–20 years 47 (47.0) 33 (47.1) 
 >20 years 20 (20.0) 13 (18.6) 
   Could not purchase Rx b/c of cost   
 Yes 11 (11.0) 1 (1.4)* 
 No 89 (89.0) 69 (98.6) 
   Average Blood Pressure (mmHg)   
 Systolic mean (SD) 132.8 (+16.2) 150.2 (+18.5)*** 
 Diastolic mean (SD) 70.5 (+9.5)  79.4 (+11.8)*** 
   Active Coping score, mean (SD) 49.5 (+5.7) 44.8 (+6.5)*** 
 Low active coping (< 48) 35 (35.0) 45 (64.3)*** 
 High active coping (> 48) 65 (65.0) 25 (35.7) 
   Social Support score, mean (SD) 17.8 (+7.3) 12.2 (+7.0)*** 
 Low social support (< 15) 35 (35.0) 51 (72.9)*** 
 High social support (> 15)  65 (65.0) 19 (27.1) 

aSignificance level of the chi-square statistic for categorical variables and two-tailed t-test for continuous 
variables: *p < 0.05, **p < 0.01, ***p < 0.001 
b SD = standard deviation 
cTotal number is less than N = 170 due to missing data. Missing data n = 1. 
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Active Spiritual Health Locus of Control (SHLC) Characteristics 

 The secondary spiritual measure used in the present study was the active dimension 

of the Spiritual Health Locus of Control scale (SHLC). The measure, which consisted of 11 

items, involved the notion that God (or some higher power) and self are involved in the 

health of individuals. Responses to the items were on a 4-point Likert-type scale that ranged 

from “strongly agree” to “strongly disagree.” The histogram plot in Figure 6 shows the 

distribution of the sample’s active SHLC scores. The mean score on the active SHLC scale 

was 30.9 points (median score = 33). This active SHLC variable was conservatively 

dichotomized at 28 points to separate those who disagreed or strongly disagreed with a 

majority of the 11 items from those who agreed or strongly agreed. Thirty-four (20.0%) of the 

participants were categorized as having low active SHLC beliefs and 136 (80.0%) with high 

active SHLC beliefs.
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Figure 6. Histogram of Active Spiritual Health Locus of Control (SHLC) scores 
(N = 170) 

 
 
 

Active SHLC Frequency Percent 

    Low active SHLC 34 20.00 
    High active SHLC 136 80.00 

   
Total 170 100.00 
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Bivariate Results (Active SHLC) 

 The active spiritual health locus of control (SHLC) variable significantly differed by 

race (p = 0.002). Seventy-nine percent of White participants had low active SHLC compared 

to only 21% of Black participants. Active SHLC also significantly differed by gender, in that 

females were more likely than males to have high active SHLC (66% vs. 34%, p = 0.007). 

The active SHLC groups did not differ with respect marital status, education, or income. 

 Similar to the trend observed for the primary spiritual variable (self-ranking of 

spirituality), participants in the high and low active SHLC groups did not differ with respect to 

the length of time they had been diagnosed with hypertension. They did however, differ in 

average blood pressures. The blood pressures measured for the low active SHLC group 

were significantly higher than for the high active SHLC group (p < 0.001). The average 

systolic blood pressure for the low active SHLC group was 153.5 mmHg (SD = 20.8). 

Similarly, the average diastolic blood pressure for the low active SHLC group was 

significantly higher than for the high active SHLC spiritual group (82.7 mmHg vs. 72.1 

mmHg, p < 0.001). 

Another similarity to the key spiritual variable was the difference between the SHLC 

groups with respect to both active coping and social support. A higher percentage of 

participants in the high active SHLC group were categorized as having high active coping 

than those in the low active coping group (60% vs. 30%, p = 0.001). Seventy-four percent of 

the low active SHLC group was categorized as having low active coping. A similar significant 

trend (p < 0.001) was observed with respect to social support: more participants who were 

categorized as having low social support were in the low active SHLC group (79%) than 

participants who had low social support but were in the high active SHLC group (43%). 
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Table 16. Active Spiritual Health Locus of Control (SHLC) Characteristics by Other Demographic, 
Hypertension, Active Coping, and Social Support Characteristics (N = 170) 

  Active SHLCa 
 
Characteristics 

High (N = 136) 
Frequency (%) 

Low (N = 34) 
Frequency (%) 

Age, mean (SD)b 75.2 (+ 7.6) 74.3 (+7.8) 
   Race   
 Black 69 (50.7)  7 (20.6)** 
 White 67 (49.3) 27 (79.4) 
   Gender   
 Male 46 (33.8)  20 (58.8)** 
 Female 90 (66.2) 14 (41.2) 
   Marital status    
 Married 44 (32.4)   14 (41.2) 

Not married  92 (67.6) 20 (58.8) 
   Education   

Less than high school grad 27 (19.9) 2 (5.9) 
High school grad  39 (28.6) 12 (35.3) 

 College or more 70 (51.5) 20 (58.8) 
   Incomec   
 Less than $35,000 92 (68.2) 18 (52.9) 
 $35,000 or more 43 (31.8) 16 (47.1) 
   Length of time w/ HTN, mean (SD) 14.9 (+11.4) 12.9 (+9.0) 
 < 10 years 45 (33.1) 12 (35.3) 
 10–20 years 62 (45.6) 18 (52.9) 
 >20 years 29 (21.3) 4 (11.8) 
   Could not purchase Rx b/c of cost   
 Yes 11 (8.1) 1 (2.9) 
 No 125 (91.9) 33 (97.1) 
   Average Blood Pressure (mmHg)   
 Systolic mean (SD) 136.6 (+17.2) 153.5 (+20.8)*** 
 Diastolic mean (SD) 72.1 (+10.8)  82.7 (+9.5)*** 
   Active Coping score, mean (SD) 48.6 (+5.8) 43.2 (+7.1)*** 
 Low active coping (< 48) 55 (40.4) 25 (73.5)** 
 High active coping (> 48) 81 (59.6) 9 (26.5) 
   Social Support score, mean (SD) 16.7 (+7.4) 10.8 (+7.0)*** 
 Low social support (< 15) 59 (43.4) 27 (79.4)*** 
 High social support (> 15)  77 (56.6) 7 (20.6) 

aSignificance level of the chi-square statistic for categorical variables and two-tailed t-test for continuous 
variables: *p < 0.05, **p < 0.01, ***p < 0.001. 
b SD = standard deviation. 
cTotal number is less than N = 170 due to missing data. Missing data n = 1. 
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Correlation Matrix of Independent Variables Used in Analyses 

 Table 17 presents the Pearson correlation coefficients and statistical significance of 

the independent variables used in the logistic regression analyses, which are described in 

the next section. These include the spiritual variables (self-ranking of spirituality and active 

SHLC), social support, active coping, age, race, and gender. Because the bivariate 

relationships between all the participant characteristics, spirituality, and self-reported 

adherence are presented above, this section focuses on the statistically significant 

interrelationships among the participant characteristics and spirituality variables used in the 

analyses. 

 The high spiritual participants were more likely to have a high active spiritual health 

locus of control (SHLC) than the low spiritual participants (r = 0.57, p <0.001). They were 

also more likely to have high social support (r = 0.37, p < 0.001) and high active coping (r = 

0.29, p < 0.001) compared to the low spiritual group. The high spiritual participants were 

more likely to self-identify as Black (r = 0.18, p < 0.05) than the low spiritual participants. 

Males were less likely to report being high spiritual (r = -0.39, p < 0.001) than females. 

Participants with high active SHLC were more likely to have high social support (r = 0.29, p 

< 0.001) and high active coping (r = 0.27, p < 0.001) compared to participants with low 

active SHLC. In addition, the high active SHLC participants were more likely to self-identify 

as Black (r = 0.24, p < 0.01) and less likely to be male (r = -0.21, p < 0.01) compared to 

participants with low active SHLC. 

 Participants with high social support were more likely to have high active coping (r = 

0.18, p < 0.001) and were less likely to be male (r = -0.23, p < 0.01) than participants with 

low social support. Participants with high active coping were more likely to be Black (r = 

0.26, p < 0.001) and less likely to be male (r =-0.24, p < 0.01) compared to participants with 
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low active coping. Black participants were more likely to be younger compared to the White 

participants (r = -0.24, p < 0.01).  

 Although statistically significant correlations were observed between the independent 

variables, the strength of these relationships were relatively weak to moderate. The largest 

correlation was between the two spiritual variables (r = 0.56, p < 0.001), which was 

expected and the reason these spiritual domains were selected a priori to be examined in 

separate regression models. Nonetheless, the trends seem to support the proposed 

conceptualization of these constructs (i.e., that spirituality is positively related to social 

support and active coping). 

 

Table 17. Correlation Matrix Assessing Relationships Among Independent Variables 
Predicting Self-Reported Medication Adherence to Anti-Hypertensive(s)a    

        

 Spirituality Active 
SHLC 

Social  
support 

Active 
coping 

Age Black Male 

        

Spirituality 1.00       

        

Active SHLC 0.56*** 1.00      

        

Social support 0.37*** 0.29*** 1.00     

        

Active coping 0.29*** 0.27*** 0.18* 1.00    

        

Age -0.03 0.05 -0.03 -0.09 1.00   

        

Black 0.18* 0.24** 0.01 0.26*** -0.24** 1.00  

        

Male -0.39*** -0.20** -0.23** -0.24** 0.06 -0.01 1.00 

        
aBased on two-tailed tests: *p < 0.05, **p < 0.01, ***p < 0.001 
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Checking for Multicollinearity of independent variables 

 To ensure that there were no multicollinearity issues with the independent variables 

used in the regression analyses, the variance inflation factor (VIF) and tolerance (1/VIF) 

values were examined. A variable with VIF values greater than 10, or a tolerance value 

lower than 0.1, may merit further investigation to rule out linear combinations of other 

independent variables. The VIF and tolerance (1/VIF) values for the explanatory variables 

that had been expected to predict adherence are shown in Table 18. These were not 

worrisome with respect to multicollinearity because the VIF values were all < 10 and the 

tolerance values were all > 0.1 (e.g., the variables were not redundant or were measuring 

the same thing).329-331 

Table 18. Variance Inflation Factor (VIF) and Tolerance (1/VIF) Values for 
Independent Variables Used in Regression Analyses Predicting Adherence. 

Variable VIF 1/VIF 

Spirituality 1.77 0.563735 

Active SHLC 1.58 0.632066 

Male 1.23 0.813885 

Black 1.20 0.831760 

Social support 1.20 0.832975 

Active coping 1.19 0.837600 

Age 1.09 0.921459 

Mean VIF 1.32  
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Aim 2 Logistic Regression Results  

Overview 

In the next step of the analysis, separate logistic regressions were conducted to 

assess the bivariate and multivariate relationships between the spiritual variables and self-

reported medication adherence while adjusting for social support, active coping, and the 

demographic variables (tables 19 and 20). Bivariate logistic models were examined for each 

of the spiritual variables and the other covariates in relation to self-reported adherence. The 

multivariate models were adjusted for the psychosocial (i.e., social support and active 

coping) and demographic variables (age, race and gender). 

Effects of Self-ranking of Spirituality on Adherence 

Table 19 presents the bivariate and multivariate effects of self-ranking of spirituality 

on self-reported medication adherence. The models produced large estimates and wide 

confidence intervals, but significant positive relationships were observed between spirituality 

and adherence. A significant positive relationship was observed where participants reporting 

high spirituality had greater odds of reporting high adherence to their antihypertensive 

medication(s) compared to the low spiritual group (OR = 7.2; 95% CI 3.6–14.4). Social 

support and active coping were both positively and significantly related to self-reported 

adherence in bivariate analysis (95% CI 1.8-6.8 and 1.1–4.0, respectively) where 

participants with high social support and high active coping had greater odds of reporting 

high adherence than participants with low social support and low active coping. The only 

demographic variable significantly related to self-reported adherence in bivariate logistic 

analysis was gender: males had 70% lower odds of reporting adherence than females (OR 

= 0.3, 95% CI 0.2–0.6). Gender did not remain significant in the multivariate models, 

however. 
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The multivariate logistic model examined the effect of spirituality on self-reported 

adherence while adjusting for social support, active coping, and the demographic variables. 

Again, a significant positive relationship between spirituality and adherence was observed. 

The high spiritual group had greater odds of reporting high adherence to their blood 

pressure medications than the low spiritual group (OR = 6.2, 95% CI 2.7–14.5). The only 

other significant variable in the multivariate model was race. Blacks had 60% odds of 

reporting higher adherence than Whites when the other variables were held constant—a 

notable finding, considering that race was not a significant bivariate predictor of high 

adherence.  

For further analysis, a logistic regression model was conducted to examine whether 

there was a significant interaction between the race and self-ranking of spirituality variables 

(not shown in table). Because race was significantly associated with spirituality in bivariate 

analysis, it was thought that an interaction might have been occurring between spirituality 

and race, which in turn affected the adherence outcome. Thus, an interaction term was 

created and entered in the regression model along with the other covariates to see if the 

combined effect of the spirituality and race variables was significant. The interaction was not 

significant (OR = 0.84, 95% CI 0.17 – 4.19) so the interaction term was dropped from the 

model for parsimony reasons. In addition, a regression model was conducted omitting the 

race variable and the odds ratio and confidence interval for the spirituality variable slightly 

decreased compared to the full model (OR = 6.2, 95% CI 2.6 – 14.5 vs. OR = 4.9, 95% CI 

2.3 – 10.9). This result suggested that race may be functioning as a suppressor variable. In 

general, suppressor variables improve the prediction of a dependent variable.332,333 When 

suppression occurs in regression analysis, an addition of a suppressor is frequently 

associated with a sizable increase in the regression coefficient of the suppressed 

predictor.332,334 In this case, race may be suppressing some of the “outcome-irrelevant 
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variation or errors” in the spirituality variable, and improving or enhancing the overall 

predictive power of the model.333 

To summarize the logistic regression results, self-reported high adherence seemed 

to be favorable for those who considered themselves more spiritual. This finding held true 

even after controlling for the effect of the psychosocial and demographic variables in the 

regression model. Therefore, there is support for the first hypothesis of Aim 2. 

Effects of Active Spiritual Health Locus of Control on Adherence 

The secondary spiritual variable used in this study was the active spiritual health 

locus of control (SHLC) dimension, which involves the notion that God or a higher power 

gives individuals the strength to improve their health. The bivariate and multivariate effects 

of the active SHLC variable on self-reported medication adherence appear in Table 20. 

Similar to the key spiritual variable, the models examined produced large estimates and 

wide confidence intervals, but significant positive relationships were observed. In the 

bivariate model, active SHLC was significantly associated with self-reported adherence 

where those participants with high active SHLC had greater odds of reporting high 

adherence than participants with low active SHLC (OR = 6.7, 95% CI 2.86–15.54). 

In multivariate regression, the psychosocial and demographic variables were 

adjusted for and active SHLC remained positively significant in relation to adherence (OR = 

6.19, 95% CI 2.3–16.7). Active coping was not significant in the multivariate model, but 

social support remained significant (OR = 2.21, 95% CI 1.1–4.6), which suggests that 

participants’ perceptions of their social support positively affects their adherence beyond 

their SHLC beliefs and coping strategies. Gender was also significant in the multivariate 

model. Males had 55% lower odds of reporting adherence than females (OR = 0.45, 95% CI 

0.21–0.95). Similar to the analysis with the key spiritual variable, race became significant in 

the multivariate model. Blacks’ odds of reporting high adherence were approximately 62% 
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lower than Whites’ when the other variables were held constant (OR = 0.38, 95% CI 0.17–

0.86). This finding was also notable because the same effect was observed with the self-

ranking of spirituality variable wherein race was not a significant bivariate predictor of high 

adherence. Again, an interaction term was created and entered in the multivariate model to 

see if the combined effect of the active SHLC and race variables was significant (not shown 

in table). The results revealed that the interaction was not significant (OR = 3.6, 95% CI 

0.37–34.86) and was therefore dropped. Also, as had happened with the key spiritual 

variable, the odds ratio for active SHLC in the full model decreased when the race variable 

was omitted (OR = 6.2, 95% CI 2.3–16.7 vs. OR = 4.3, 95% CI 1.7–10.8). Thus, suppressor 

effects may also be a possible explanation for this finding.332,335    

To summarize the logistic regression results, self-reported high adherence also 

appears to be favorable for the second spiritual variable. Participants with high active SHLC 

beliefs had greater odds of reporting high adherence than those with low active SHLC, and 

this effect held true even after controlling for the psychosocial and demographics variables. 

These results support the secondary hypothesis for Aim 2.  
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aMultivariate Model: Adjusted for social support, active coping, age, race, and gender. 
bAn interaction term (race x spirituality) was entered in the multivariate model and was not significant (95% CI 0.2-4.2). 
cWhen the race variable was omitted from the model, the odds ratio for the spirituality variable decreased (OR = 4.9, 95 CI 2.3–10.9). 

 

Table 19.  Bivariate and Multivariate Effects of Spirituality on Self-Reported Medication Adherence in Hypertensive Older 
Adults (N = 170) 

Variable     Bivariate Models      Multivariate Modela  

        Key Variable  OR [95% CI]      p OR [95% CI] p   

Spirituality      
 High  7.20 [3.60–14.39] <0.001 6.21 [2.66–14.52]  <0.001 
 Low  Reference    
      
Psychosocial Variables      
Social Support      
 High  3.51 [1.82–6.77] <0.001 1.91 [0.90–4.09]  0.09 
 Low  Reference    
      
Active Coping      
 High  2.11 [1.13–3.96] 0.02 1.49 [0.68–3.30]  0.32 
 Low  Reference    
      
Demographics      
Age  1.03 [0.99–1.08] 0.14 1.03 [0.98–1.09]  0.19 
Black  0.67 [0.36–1.25] 0.21 0.40 [0.17–0.92]  0.03b,c 

Male  0.32 [0.170.62] <0.01 0.67 [0.30–1.47]  0.31 
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Table 20.  Bivariate and Multivariate Effects of Active Spiritual Health Locus of Control (SHLC) on Self-Reported Medication 
Adherence in Hypertensive Older Adults (N = 170) 

Variable     Bivariate Models      Multivariate Modela  

        Key Variable  OR [95% CI]      p OR [95% CI] p   

Active SHLC      
 High  6.67 [2.86–15.54] <0.001 6.19 [2.29–16.74]  <0.001 
 Low  Reference    
      
Psychosocial Variables      
Social Support      
 High  3.51 [1.82–6.77] <0.001 2.21 [1.06–4.60]  0.03 
 Low  Reference    
      
Active Coping      
 High  2.11 [1.133.96] 0.02 1.58 [0.73–3.40]  0.25 
 Low  Reference    
      
Demographics      
Age  1.03 [0.99–1.08] 0.14 1.03 [0.98–1.08]  0.26 
Black  0.67 [0.36–1.25] 0.21 0.38 [0.170.86]  0.02b,c 

Male  0.32 [0.17–0.62] <0.01 0.45 [0.21–0.95]  0.04 
      

aMultivariate Model: Adjusted for social support, active coping, age, race, gender. 
bAn interaction term (race x active SHLC) was entered in the multivariate model and was not significant (95% CI 0.4–34.9). 
cWhen the race variable was omitted from the model, the odds ratio for the active SHLC variable decreased (OR = 4.3, 95 CI 1.7–10.8). 
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Aim 2a: Mediation Analysis Results 

Overview 

For exploratory analysis, social support and active coping were examined as 

mediators in the relationship between spirituality and medication adherence. First, an 

informal evaluation was conducted to determine if the pattern of relationships between the 

variables (spirituality, social support, active coping, and adherence) existed for mediation, as 

described in the Methods section. Next, a formal statistical method (the Sobel Test) was 

conducted to determine whether social support and active coping significantly carried the 

influence of spirituality to medication adherence. Results from these evaluations are 

discussed below. 

Analysis of Social Support and Active Coping as Mediators of Self-ranking of 
Spirituality  

Informal evaluation 

Using bivariate logistic regressions and the four criteria described in the Methods 

section, social support and active coping were examined in relation to the key independent 

variable (self-ranking of spirituality) and the adherence outcome (Figure 7). The independent 

effects of spirituality on the two potential mediators were examined first; both regressions 

revealed significant effects in that spirituality was significantly related to social support and 

active coping (95% CI 2.6–9.7 and 1.8–6.3). Thus, the first criterion was satisfied in that the 

IV significantly affected the mediator(s). As revealed in the bivariate analysis, spirituality was 

significantly related to self-reported medication adherence (95% CI 3.6–14.4), which 

satisfied the second criterion in that the IV significantly affected the DV in the absence of the 

mediator. Next, the potential mediators were examined for unique effects on medication 

adherence: both social support and active coping had significant effects on the outcome 

(95% CI 1.8–6.8 and 1.1–4.0), which satisfied the third criterion. Finally, when social support 
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and active coping were added to the logistic regression model that examined the effect of 

spirituality on adherence, the effect of spirituality decreased from an odds ratio of 7.2 to 5.4 

but remained significant (95% CI 2.5–11.4); this satisfied the fourth criterion in that the effect 

of the IV on the DV shrank upon the addition of the mediator(s). In spite of this shrinkage the 

effect remained significant, however, which suggests that full mediation was not 

demonstrated although results from the informal evaluation indicate that the social support 

and active coping variables may function as partial mediators in the relationship between 

spirituality and adherence. A formal statistical test was conducted to further examine this 

assumption. 
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Figure 7.  Informal Test of Social Support and Active Coping as Mediators  

 
Criteria 
 (1)  Spirituality       Social Support (SS) 
 
 
 
  Spirituality       Active Coping (AC) 
 
 
 
 (2)  Spirituality        Adherence 
 
 
 
 (3)  Social Support        Adherence 
 
 
 
  Active Coping        Adherence 
 
 
 
 (4)   Spirituality + SS + AC            Adherence 
   

OR = 4.98 (p <0.001) 

OR = 3.34 (p <0.001) 

OR = 7.20 (p <0.001) 

OR = 3.51 (p <0.001) 

OR = 2.11 (p =0.02) 

OR = 5.44 (p <0.001) 
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Formal Statistical Evaluation: Sobel Test 

The Sobel Test was used to formally test whether social support and active coping 

functioned as partial mediators between spirituality and self-reported medication adherence. 

(As discussed in the Methods section, the coefficients in mediation analyses end up being in 

different scales when the outcome variables are dichotomous in a logistic regression; 

therefore, the coefficients and standard errors of the variables must be standardized prior to 

conducting the Sobel Test for mediation.) For this analysis, both the mediator and outcome 

variables were dichotomous, which required standardization of the coefficients and standard 

errors of the variables involved. The calculations were performed using the equations in the 

Methods section. 

After the standardized coefficients and errors were calculated, the values were used 

to run the Sobel Test for mediation analysis (Figure 8). Results showed that neither social 

support nor active coping mediated the relationship between spirituality and adherence; 

moreover, the Sobel Test showed only a significant direct effect of spirituality on self-

reported adherence (OR = 1.49, p < 0.001). That is, the indirect paths of spirituality to 

adherence were not significant. In the logistic regression models that examined social 

support as a mediator of the relationship between spirituality and adherence, the estimate 

for the indirect effect (a1 * b1) was OR = 1.07 (p = 0.08), which suggests that the association 

between spirituality and adherence is not mediated by social support. The same pattern 

emerged with active coping, where the logistic regression models produced an odds ratio 

estimate for the indirect effect (a2 * b2) of 1.02 (p = 0.58). Therefore, the present study does 

not show the relationship between spirituality and adherence to be mediated by social 

support or active coping. 
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Figure 8. Model of Sobel Test of Mediation 
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It must be noted that the present study was not specifically powered to examine the 

mediation effects of social support and active coping; and the analysis was conducted for 

exploratory purposes. Therefore, the results of the mediation analysis should be interpreted 

with caution because a larger sample might have produced different results. Although the 

informal evaluation of mediation posed social support and active coping as partial mediating 

variables between spirituality and medication adherence, the Sobel Test of partial mediation 

revealed no significant indirect effects. Instead, only significant direct effects were observed 

between spirituality and medication adherence, which suggests that spirituality influences 

adherence when controlling for social support and active coping.  

Aim 3 Results 

Overview  

The purpose of Aim 3 was to examine the relationship between spirituality and blood 

pressure among community-dwelling, older adults with hypertension. Linear regression 

models were conducted to assess the bivariate and multivariate relationships between the 

spiritual variables and blood pressure. Average systolic and diastolic blood pressures were 

the outcome variables and were measured continuously using OLS regression methods. 

Self-ranking of spirituality and active SHLC beliefs were the independent variables of 

interest. The spirituality, adherence and blood pressure characteristics of the study sample 

have previously been discussed. Thus, this section focuses on the linear regression results 

predicting blood pressure. 

OLS Regression Results 

Table 21 presents the bivariate and multivariate effects of self-ranking of spirituality 

on systolic and diastolic blood pressures. In both the bivariate and multivariate models, 

participants who reported being more spiritual had significantly lower blood pressures than 

participants in the low spiritual group. As mentioned previously (Table 15), the average 
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blood pressures were significantly different between the participants who reported being 

more spiritual than those in the low spiritual group (132.8 vs. 150.2 mmHg systolic and 70.5 

vs. 79.4 mmHg diastolic, respectively). In the adjusted regression model (Table 21), the 

average systolic blood pressure was 12 points lower for the high spiritual group than the low 

spiritual group (95% CI -18.40, -6.04). Age and self-reported adherence were the only other 

covariates that remained significant in the adjusted model. On average, the systolic blood 

pressure of participants who reported high adherence was 14 points lower than participants 

who reported low adherence (β = -14.24; 95% CI -20.04, -8.43). Participants’ systolic blood 

pressure reduced slightly as their age increased. Diastolic blood pressure was 

approximately 4 points lower for those who reported being more spiritual and was also 

slightly lower with increasing age and for participants who reported high adherence. The 

adjusted models explain about 34% of the variance in systolic blood pressure and 37% of 

the variance in diastolic blood pressure. 

Similar to the aforementioned analyses, active SHLC was examined in relation to 

systolic and diastolic blood pressures (Table 22). In both the bivariate and multivariate 

models, participants who reported high active SHLC beliefs had significantly lower blood 

pressures compared to participants with low active SHLC. In the adjusted regression model 

(Table 22), systolic blood pressure was, on average, 11 points lower for the high spiritual 

group versus the low spiritual group (95% CI -18.16, -3.85). Consistent with the primary 

spiritual variable, age and self-reported adherence also remained statistically significant in 

the adjusted model for the systolic and diastolic outcomes. For this analysis, the adjusted 

models explain about 31% of the variance in systolic blood pressure and 38% of the 

variance in diastolic blood pressure. 

To summarize the linear regression results, both systolic and diastolic blood 

pressure seemed to be favorable for those who considered themselves more spiritual and 
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for those with active SHLC beliefs. These findings held true even after adjusting for the 

effects of adherence, the psychosocial and demographic variables in the models. Results 

indicate that there is support for the hypothesis of Aim 3, in that, older adults who report high 

spirituality are more likely to have lower blood pressure compared to those who report low 

spirituality. As in previous analyses, the confidence intervals around the estimates were 

large and imprecise making it difficult to determine a precise magnitude of the effect of the 

spiritual variables on blood pressure. The wide confidence intervals are likely due to the 

study’s modest sample size and the variability in the participants’ blood pressures. 
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Table 21.  Bivariate and Multivariate Effects of Self-ranking of Spirituality on Systolic and Diastolic Blood Pressure in Hypertensive Older Adults 
(N = 170) 

                            Systolic               Diastolic  

Variable  Bivariate     Multivariatea       Bivariate              Multivariatea  

          

          
Key Variable b [95% CI] p  b [95% CI] p b [95% CI] p b [95% CI] p 

Spirituality          
 High -17.44 [-22.71, -12.16] <0.001  -12.22 [-18.40, -6.04] <0.001 -8.84 [-12.07, -5.61] <0.001 -3.73 [0.07, 0.48] 0.04 
 Low Reference         
          
Adherence          
 High -19.42 [-24.62, -14.22] <0.001  -14.24 [-20.04, -8.43] <0.001 -12.85 [-15.81, -9.90] <0.001 -9.87 [-13.2, -6.52] <0.001 
 Low Reference         
          
Psychosocial 
Variables 

         

Social Support          
 High -9.03 [-14.68, -3.38] <0.01  -0.77 [-6.07, 4.53] 0.78 -5.28 [-8.63, -1.94] <0.01 -0.85 [-3.91, 2.21] 0.58 
 Low Reference         
          
Active Coping          
 High -5.22 [-10.99, 0.55] 0.08  -0.37 [-5.65, 4.91] 0.89 -2.97 [-6.39, 0.45] 0.09 -0.21 [-3.25, 2.84] 0.89 
 Low Reference         
          
Demographics          
Age 0.18 [-0.20, 0.56] 0.36  0.34 [0.01, 0.67] 0.04 -0.35 [-0.57, -0.13] <0.01 -0.28 [-0.48, -0.09] <0.01 
Black 2.75 [-3.08, 8.59] 0.35  4.87 [-0.44, 10.18] 0.07 1.93 [-1.53, 5.38] 0.27 0.69 [-2.37, 3.76] 0.65 
Male 7.14 [1.27, 13.00] 0.02  -1.98 [-7.48, 3.53] 0.48 5.62 [2.19, 9.05] <0.01 1.54 [-1.64, 4.72] 0.34 
          
R2    0.34    0.37  

aMultivariate Model: Adjusted for adherence, social support, active coping, age, race, and gender. 
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Multivariate Model: Adjusted for adherence, social support, active coping, age, race, and gender. 

Table 22.  Bivariate and Multivariate Effects of Active Spiritual Health Locus of Control on Systolic and Diastolic Blood Pressure in Hypertensive 
Older Adults (N = 170) 

                  Systolic           Diastolic  

Variable  Bivariate       Multivariatea        Bivariate       Multivariatea 
 

         
 

          
Key Variable b [95% CI] p  b [95% CI] p  b [95% CI] p b [95% CI] p 

Active SHLC          
 High -16.91[-23.71, -10.11] <0.001  -11.01 [-18.16, -3.85] <0.01 -10.67 [-14.66, -6.68] <0.001 -5.65 [-9.67,-1.64] <0.01 
 Low Reference         
          
Adherence          
 High -19.42 [-24.62, -14.22] <0.001  -15.64 [-21.43, -9.85] <0.001 -12.85 [-15.81, -9.90] <0.001 -9.75 [-13.0, -6.50] <0.001 
 Low Reference         
          
Psychosocial 
Variables 

         

Social Support          
 High -9.03 [-14.68, -3.38] <0.01  -1.76 [-7.09, 3.57] 0.52 -5.28 [-8.63, -1.94] <0.01 -0.84 [-3.83, 2.15] 0.58 
 Low Reference         
          
Active Coping          
 High -5.22 [-10.99, 0.55] 0.08  -0.54 [-5.92, 4.84] 0.84 -2.97 [-6.39, 0.45] 0.09 -0.06 [-3.08, 2.96] 0.97 
 Low Reference         
          
Demographics          
Age 0.18 [-0.20, 0.56] 0.36  0.39 [0.05, 0.73] 0.02 -0. [-0.57, -0.13] <0.01 -0.26 [-0.45, -0.07] <0.01 
Black 2.75 [-3.08, 8.59] 0.35  5.02 [-0.48, 10.52] 0.07 1.93 [-1.53, 5.38] 0.27 1.23 [-1.86, 4.31] 0.43 
Male 7.14 [1.27, 13.00] 0.02  0.26 [-5.16, 5.69] 0.92 5.62 [2.19, 9.05] <0.01 2.10 [-0.94, 5.14] 0.18 
          
R2    0.31    0.38  



 

 

 

 

Chapter 5 

DISCUSSION 

 

Although the spirituality and health literature has emphasized the positive 

relationship between some spiritual characteristics and various health domains, to our 

knowledge the present study is one of the first quantitative studies to examine the effects of 

spirituality on antihypertensive medication adherence and blood pressure in community-

dwelling older adults with hypertension. As such, it contributes to both the adherence and 

the spirituality and health literature. Because the conclusions of Aim 1 (the pilot study) have 

been previously discussed, the following sections summarize the prominent findings from 

the main study (aims 2 and 3), possible explanations for the findings, the limitations and 

strengths of the study, and possible directions for future research. 

Summary of Findings 

Spirituality and Medication Adherence (Aim 2) 

 This study was informed by a conceptual model (Figure 1) that suggests three 

dimensions of spirituality (i.e., faith in a transcendent force, relationship with God and 

others, and transformation and consolation) which may directly and indirectly affect 

adherence behavior and may also be useful in decreasing blood pressure and maintaining 

control.26 Because this model has never been tested, nor have the indirect pathways which 

mediate the relations of spirituality to medication adherence been empirically evaluated, this 

dissertation provides important contributions to the literature. This exploratory study 

examined self-ranking of spirituality and active SHLC beliefs in relation to self-reported 
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medication adherence. These two spiritual measures represent the three dimensions of 

spirituality in the conceptual model. 

Supporting the hypothesis for Aim 2, the logistic regression models indicated that 

both self-ranking of spirituality and active SHLC beliefs are significantly and positively 

related to self-reported medication adherence. The positive relationships held true even 

after adjusting for the psychosocial (social support and active coping) and demographic 

variables (age, race, and gender) in multivariate analyses. These results are supportive of 

earlier studies that evaluated the associations between spiritual characteristics and other 

positive health behaviors (e.g., diet, exercise, lower alcohol/smoking 

prevalence).34,121,122,130,336,337 Furthermore, these results support previous qualitative studies 

in which informants indicated that their spirituality is a positive resource for coping with and 

managing their chronic illness.43,59-61,338  

Most of the previous quantitative studies have examined only one, concrete measure 

of spirituality, religious service attendance, without considering the broader aspects of 

spirituality. Most importantly, these previous studies did not evaluate spirituality in relation to 

medication adherence, which is a crucial health behavior for chronic disease maintenance 

and longevity. The majority of past qualitative studies, moreover, were conducted in 

overwhelmingly homogeneous racial minority populations, which limits the generalizability of 

their findings. Therefore, the current study supplied new information that contributes to the 

literature on the role of spirituality in adherence behavior in a racially diverse sample of older 

adults. 

Possible Explanations of Findings 

The cross-sectional design of the present study limits its ability to definitively unravel 

the mechanisms by which spirituality affects adherence behavior beyond the associations 

observed. However, by building on the insights of previous researchers—and taking into 
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account the key strengths of the present study (i.e., diverse hypertensive sample, use of 

different measures of spirituality) when viewed in the context of the extant literature, some 

possible reasons for the findings can be provided. The most descriptive studies to date 

reside in the HIV and cancer literature, where researchers report that higher spirituality 

predicts adherence to antiretroviral therapy33,269,339,340 and that patients often become 

spiritual after diagnosis, rely on their spirituality for coping, and try to deal with the 

challenges of their illnesses both purposefully and positively.240,301,341 It is believed that the 

nature of these diseases (HIV and cancer) may influence why and how these patients 

incorporate their spirituality in disease management.339,342 

The stressors and challenges of hypertension, a disease even more prevalent in the 

United States than HIV or cancer, may also catalyze patients to rely on their spirituality for 

meaning of their illness and disease management—responses that have been particularly 

noted in qualitative studies involving older Black women.59,151,343 Informants have articulated 

that they use their faith in God and spiritual practices (e.g., meditation, prayer, scripture 

reading) to specifically guide their self-care management, including taking their 

medications.43,59,158,159,343 Our findings suggest that spirituality may function as a positive 

resource for White older adults as well. The older adult population, regardless of race, is 

known to regard spirituality as not only a significant personal experience involving intimate 

relationship with a transcendent, divine force,344 but also as a source of guidance about how 

to behave in the context of life events, including health crises.344-347 Some reports have 

specifically found that spirituality offers support, enhances self-empowerment, and provides 

strength for individuals to cope with chronic illness.39,59,348,349 These effects may be at play in 

our study, in that supportive guidance and the power to cope are inherent to participants’ 

spiritual identity and beliefs. As seen in the bivariate analyses, both spiritual variables were 
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positively associated with social support and active coping as well as with adherence 

behavior. 

For some patients, spirituality is a source for transformation (i.e., personal growth) 

and consolation, which in turn provide strength to proactively cope with chronic 

illness.39,342,350 These effects have been documented in cancer,351 HIV/AIDS,339 and in the 

management of diabetes159 as well as hypertension.151 In the present study, elements of the 

participants’ spiritual alignment or faith may have enabled them to come to terms with their 

hypertension and also provided them with the strength and self-empowerment to take 

control of their situation by adhering to their medication. These effects have been observed 

in previous studies of older adults.59,338,346  

Because of the common perception that patients (especially minorities and older 

adults) who are highly spiritual/religious tend to relinquish control or adopt a passive 

orientation toward their health,352,353 the spiritual variable of active SHLC was specifically 

chosen for the current study.263,279,280 As hypothesized, participants with high active SHLC 

reported better adherence than those with low active SHLC, perhaps because the former 

group considers health maintenance to be a partnership with God in which they must fulfill 

certain responsibilities (e.g., take their medications). Evidence for this effect has been found 

in qualitative studies in which informants viewed management of their hypertension as a 

collaborative relationship between God and an individual59,151 and in studies in which active 

SHLC beliefs were positively associated with health-promoting behaviors and inversely 

related to health risk behaviors.160,279,283,299 However, findings from these studies and others 

like them are limited as they have mostly involved examining these factors in minority 

women. Because of the lack of cross-racial and studies involving men, future research 

should examine the similarities and differences of spirituality in relation to adherence by race 

and gender.   
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Mediation Analysis: Social Support & Active Coping (Aim 2a) 

Aim 2a addressed the indirect pathways by which spirituality may be linked to self-

reported adherence behavior, with social support and active coping as putative mediators. 

The expectation was that the benefits of spirituality would provide increased social support 

and active coping, which function as resources to overcome barriers associated with 

medication adherence.26 Contrary to the conceptual model, however, neither of the 

psychosocial variables (social support and active coping) were found to be significant 

mediators in the relationship between spirituality and self-reported adherence. Although the 

present study did not produce evidence in support of Hypothesis 2a, this may be because 

the study was under-powered for mediational analysis. Another possible explanation for the 

insignificant results may be the lack of data on study participants’ level of self-efficacy. 

Increased self-efficacy has been linked to spiritual practices and beliefs across different 

populations;43,111,136,354 in fact, some researchers have noted that the relational aspect of 

spirituality may increase ones capability or self-efficacy to manage different health situations 

and decrease the barriers to health-promoting activities.26,345,352 Although self-efficacy was 

not measured in the present study, it may have some bearing on how social support and 

active coping functioned in this sample of older adults. In addition, other mediating and/or 

moderating relationships may have been operating between the spirituality and adherence 

variables that were not measured in the present study.  

The literature contains insufficient evidence to show how social support functions as 

a mediator between spirituality and other health domains and behaviors. Some researchers 

report significant mediational effects226,355-358 whereas others have found marginal or no 

effect.194,359-362 Although associations between spirituality and active (or positive adaptive) 

coping have been found,39,224,229,358,363 and active coping has been linked to improved 

medication adherence,244,283,316,364 knowledge of whether active coping mediates the 
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relationship between spirituality and adherence behavior has been speculative.26,167,194,352 

Due to this lack of evidence and the limitations of the current study’s findings, further 

investigation of social support and active coping as mediators in this relationship is 

warranted.  

Spirituality and Blood Pressure (Aim 3) 

The objective of Aim 3 was to examine the relationship between the spiritual 

variables and blood pressure. As with the results of Aim 2, spirituality was significantly and 

positively related to blood pressure. These findings support Hypothesis 3 (i.e., that 

spirituality has positive effects on blood pressure). In adjusted analysis, participants who 

reported high spirituality were found to have lower systolic and diastolic blood pressures 

than participants with low spirituality. This trend was also supported in the analysis with the 

second spiritual variable; those with high active SHLC had significantly lower systolic and 

diastolic blood pressures. While these findings support previous reports that aspects of 

spirituality positively impacts blood pressure and hypertension,34,37,39,53,174,186,365-368 this study 

is one of the first to control for medication adherence, which is a major predictor of blood 

pressure control in hypertension. Past studies have focused mainly on the relationship 

between religious involvement and blood pressure but have not considered the older adult 

population, in which individualized aspects of spirituality (as opposed to organized religious 

expression) have been shown to positively influence health.  

Overall, findings from this study strongly indicate that spirituality has positive 

influences on blood pressure in older adults with hypertension, beyond their adherence to 

anti-hypertensive therapy. These results may have been influenced by over- or 

underreporting of spiritual magnitude, active SHLC, or adherence behavior by study 

participants. Although modest overreporting of spirituality/religiosity is likely,39 the 

operationalization of the spiritual variables in this study should have separated the more 
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spiritual from the less spiritual individuals. Because the current study did not adjust for other 

behavioral (e.g., diet, exercise, alcohol consumption) and psychological (e.g., stress, 

anxiety) factors that may affect blood pressure, further investigation is warranted of how 

spirituality impacts blood pressure (e.g., through behavioral and psychological mechanisms) 

in hypertensive patients. 

Limitations 

 Several limitations must be recognized when interpreting the results of the present 

study. First, its results may not be generalizable to other chronic diseases, younger adults, 

or populations outside the geographical region of central North Carolina. Similarly, older 

adults who visit senior centers may differ from older adults who do not go to such social 

gathering places in terms of their resources and/or other salient characteristics that may 

influence adherence behavior and health. Therefore, the results of this project may not be 

generalizable to older adults outside of those who visit senior centers. 

Second, the cross-sectional design of the present study did not permit 

determinations of causal relationships among the variables. This design is considered 

appropriate, however, given that (1) little other examination of the relationship between 

spirituality and adherence has been made, especially in community-dwelling older adults 

with hypertension; and (2) a deeper understanding (i.e., the mechanism) itself was 

examined. For these reasons, the study results should be considered exploratory. Given 

that the full range of potential variables were beyond the scope of the present study, it is 

possible that unobserved heterogeneity or unmeasured confounding affected the findings 

(as there may be other mediating variables that affect the relationships between spirituality, 

adherence behavior, and blood pressure). In addition, the current study may have been 

heavily biased toward the Christian faith due to its population and the geographical region in 

which it was conducted. Different faiths and belief systems (e.g., Christian Science, 
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Judaism, Islam, Hinduism, Buddhism) may have inherent factors that affect medication-

taking behavior and blood pressure quite differently. 

Other factors that may influence medication adherence that were not incorporated 

into the present study include: (1) health literacy, (2) number of health conditions, (3) the 

number of medications prescribed, and (4) the extent to which participants were burdened 

by the number of hypertension medications prescribed to them. These factors, which have 

been associated with adherence outcomes, could have been mediating variables in the 

relationships observed in this study.64,82,103,106,369 However, the absence of these factors is 

not assumed to have skewed the results because the logistic regressions in the present 

study were adjusted for some predictors known to be correlated with spirituality and blood 

pressure (i.e., age, race, gender, social support, active coping). 

This study relied on participant reports of hypertension diagnosis without access to 

medical charts or physician diagnosis for confirmation; in addition, one of its primary 

instruments, the MMAS-8, measures hypertensive medication adherence by relying on 

participants’ memories and self-assessments. Given that some older adults may not 

remember or know which medications they are prescribed or take for their hypertension, 

adherence may have been over- or underreported. In addition, some older adults may over-

report adherence for reasons of social desirability or to please their health care providers. 

To reduce the possibility that these factors would function as limitations, the present study 

was conducted outside of clinic or hospital settings. Although there is evidence in the 

literature that self-reported adherence measures such as the MMAS-8 have moderate to 

high concordance with pharmacy refill records and electronic monitoring devices,370-372 

including additional and more objective measures of adherence would be ideal. The MMAS-

8 was used because it is a disease-specific adherence measure, was originally validated in 

hypertensive older adults, and has been shown to have high concordance with pharmacy 
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refill records.307,308 Nevertheless, the possibility of bias in participants’ ability to accurately 

and truthfully report their adherence behavior must be acknowledged.  

Another consideration for the current study has to deal with the measurement of the 

active coping variable used in analysis.  The JHAC12 was used to assess this construct, 

and following the developers methodology of scoring, a median split was used to categorize 

participants into the high and low active coping groups.  There are a couple of issues that 

must be recognized with the use of this categorization scheme.  First, dichotomization of the 

participants’ continuous active coping scores (ranging from 12 to 60), may have resulted in a 

loss of power and residul confounding.202  Also, it is unclear whether using the median split 

score is an optimal and meaningful cutpoint with regards to the assessment of the active 

coping concept.  Finally, using the median split as a cutpoint limits the ability to compare 

active coping scores across different studies because the median score will most likely be 

different for different sample populations.    

In a sensitivity analysis of the current study data, when comparing active coping as a 

continuous measure versus as a dichotomized median split measure, the results did not 

change with regards to the significance, magnitude and the study’s conclusions.  However, it 

is best-practice that researchcers not dichotomize continuous data unless it clearly makes 

meaningful sense to do so, and in particular, dichotomization should not be applied to 

explanatory variables in regression models.200,202  It is suggested that dichotomization of a 

continuous variable only be when the distribution of the the variable of interest is hghly 

skewed or its relation with another variable is nonlinear.200  Although the developers suggest 

that JHAC12 scores are expected to be skewed with scores on the higher end, they provide 

no firm justification for the scoring scheme that they have used.  Moreover, the median 

scores for the populations have varied, making it difficult to compare active coping across 

studies.  Thus, further investigation into the proper cutpoint for this active coping measure is 
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warranted, or it is probably more appropriate to measure this concept as a continuous 

variable.  Future analysis will provide more insight into the scoring scheme of this measure. 

Finally, although the results of the present study revealed positive and significant 

relationships among the spirituality, adherence and blood pressure constructs, the 

confidence intervals around these estimates were quite large. Therefore, it is difficult to 

make precise estimates for the magnitude of the associations found. A larger sample size is 

required for more precise estimates of spirituality’s effect on adherence behavior and blood 

pressure.  

Strengths 

The present study addresses a persistent gap in the adherence literature and sets 

the stage for identifying potential mediators and mechanisms by which spirituality may affect 

adherence behavior in hypertensive patients. It advances the adherence and medical 

literature as its findings provide evidence that spirituality may be an important factor that has 

been largely overlooked, but should be considered for some hypertensive patients (i.e., for 

those who identify as spiritual). Findings from this study also illuminate that patients who 

have low or no spiritual alignment may be at risk for nonadherence and higher blood 

pressure. Thus, this study has presented another construct that should be considered in 

understanding predictors of medication adherence and health outcomes. 

   As one of the first studies to examine spirituality and medication adherence in a 

community-dwelling, hypertensive older adult population, the present study extends the 

design of the majority of past studies, which have focused mostly on terminally ill or hospital 

inpatients in the terminal stages of illnesses such as cancer and HIV. Although whether the 

latter group(s) rely upon their spirituality in the same ways and for the same reasons as 

hypertensive patients remains unknown, it is reasonable to assume that the findings of the 
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present study are linked to different types of bias, or influences from hypertension itself, on 

the participants’ perspectives or spiritual intensity.  

Another strength of the present study is that it broadly defined and measured 

spirituality, whereas past studies almost routinely narrowed the definition and measurement 

of spirituality to frequency of religious service attendance or to religiosity (i.e., outward 

expressions of faith).167,338,349,373 Because the present study’s use of a broad measure of 

spirituality was more inclusive, it may have more accurately captured participants who 

identify as spiritual; clearly, the active SHLC measure captured some religious aspects (e.g., 

the use of the term “God” or “Lord” in some question items) that are relevant to the study’s 

population and geographical location. Although two different domains of spirituality were 

examined, both were significantly and positively associated with adherence and blood 

pressure; these associations provide affirmation that the relationships of the variables are 

valid.  

Several other components of the present study contribute to its robustness as well. 

These include its systematic and careful planning, which involved a pilot study (Aim 1) of the 

spiritual measures that are relevant to older adults. In addition, a power analysis of an 

appropriate and sufficient sample size for exploring the possible relationship between 

spirituality and adherence was conducted—an ideal method that is not available or feasible 

for many researchers. The fact that this was a multi-center study conducted in a diverse 

sample of older adults was also advantageous in that the study sample was heterogeneous 

by race/ethnicity (more than 40% Black/African American). This mix was impressive, given 

the difficulty of recruiting and enrolling Blacks into research studies, especially in the South. 

The enrollment of a fairly even distribution of both racial identifications was also 

advantageous because Blacks have been shown to have poorer adherence and blood 

pressure control than Whites.  
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Implications for Future Research and Practice 

The findings of the present study may serve as a useful starting point for the design 

of future studies on additional domains of spirituality in relation to hypertension self-care 

management and outcomes. Future research should examine these domains across and 

within other populations. Such studies would provide necessary insight into whether the 

concepts are consistent across different cultures, in different geographical regions, and 

among different racial/ethnic backgrounds, spiritual faiths, and age groups. To extend the 

present study in these ways will be clinically important because hypertension is just not an 

older adults’ disease, nor can its presence be classified as homogeneous in terms of 

location, ethnicity, and so forth. Hypertension affects all ages, diverse communities and a 

large proportion of the population in the United States.374 

Clearly, the variables of interest must be examined in larger and more diverse 

samples. Although the logistic regression results of the present study revealed significantly 

strong associations between spirituality, self-reported adherence, and blood pressure, the 

confidence intervals around the estimates were large and imprecise. Therefore, a precise 

calculation of the magnitude of the effect of spirituality on these outcomes cannot be made; 

the large estimates may merely be a function of the modest sample size. A larger sample, 

as well as use of additional and more objective measures of adherence (e.g., pharmacy 

refills) may generate more precise results.26,167,194,352 Use of additional and more objective 

measures of medication adherence will help to minimize the influence of cognitive 

functionality within the sample and to confirm accuracy of self-reported adherence behavior.  

Next, because the use of a cross-sectional study design in the present study 

provides evidence for an association between the spiritual variables and the outcomes, a 

prospective study design would permit the assessment of adherence behavior and blood 

pressure over time and improve the ability to make causal inferences among the variables. 
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Due to the current findings and inconsistent reports in the literature, future research should 

attempt to further examine the mechanisms by which spirituality affect health behavior and 

health outcomes. In particular, social support and active coping should be further examined 

as mediators in the relationship between spirituality and medication adherence. Future 

studies should also attempt to identify other important mediators of spirituality and 

adherence and the impact of these variables on cardiovascular outcomes. Such 

mechanisms and factors may include: (1) subjects’ level of spiritual engagement; (2) 

subjects’ spiritual practices, beliefs, or faiths; (3) subjects’ levels of self-efficacy and 

strength; and (4) the effect of spiritual variables upon other determinants of subjects’ 

medication adherence (e.g., spiritual concordance with health providers). Such research 

would help resolve certain unknowns that have been consistently noted in the literature, 

which would subsequently help researchers and clinicians better develop appropriate 

adherence and hypertension interventions. 

That spirituality may assist in healthy lifestyle behaviors and in improving health 

outcomes, such as decreasing blood pressure,190,349 is evidenced in the literature and 

supported by the current findings. However, how health care professionals can use this 

information to help improve adherence behavior and hypertension outcomes will remain 

unclear until the research needs mentioned above are addressed. Nevertheless, health care 

providers should increase their sensitivity to patients’ spiritual orientation, understand the 

prevalent beliefs (or lack thereof) in the communities they serve, and refer patients to 

chaplains or ministers when appropriate (e.g., when patients have spiritual struggle that 

conflicts with disease management).25,375 These approaches are important for patient-

centered and culturally appropriate care. 

Of course it would be grossly inappropriate to prescribe or try to change a patient’s 

spirituality; however, the attributes and benefits of spirituality in patients’ lives are subjects 
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that researchers and clinicians should actively consider in order to help inform the 

development of interventions that are appropriate and effective for individuals who do not 

identify as spiritual. For example, activities that may or may not be necessarily spiritual in 

nature have been shown to positively impact health; these include meditation (or 

mindfulness techniques), acts of compassion, and participation in strong social support 

networks.376,377 Capitalizing on these activities may cultivate adherence behavior and 

ameliorate outcomes in older adults who are at high risk for nonadherence but lack spiritual 

alignment. From a public health standpoint, researchers may explore the use of faith-based 

organizations and community support groups as platforms for health education about 

hypertension and the importance of medication adherence.  

Conclusion 

The literature emphasizes the importance of spirituality in overall health and some 

behaviors of chronically ill persons; however, spirituality has been largely overlooked in the 

study of medication adherence. The present study addresses a pertinent gap in the 

literature regarding the association between spirituality and medication adherence in 

hypertensive older adults. It is one of the first studies to examine spirituality, adherence and 

blood pressure outcomes from a conceptual framework and to explore the mechanism from 

both psychosocial and cultural contexts. Study results indicate that spirituality is significantly 

and positively associated with both medication adherence and significantly related to lower 

blood pressure. The discovery of these associations provides direction for future studies that 

will aid in understanding how health professionals can use this information to provide 

culturally sensitive and patient-centered care that will improve medication adherence and 

cardiovascular outcomes. 
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Appendix 2. Spiritual Health Locus of Control Scale (SHLCS) 

Subject #: _____________________                              Date of Visit __________________ 

 

 

 

 

 

SHLCS 

 

 

 

 

 

 

 

Please think about the following statements regarding your spiritual 

beliefs and your health in general.  The following questions use the 

word “God” which refers to whatever form of higher power you 

believe in.  For each statement, circle the one number (1, 2, 3, 4) that 

comes closest to how much you agree with that statement. 

 

 

***There are no right or wrong answers to your responses.  We 

just want to know your opinions to these statements*** 
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1.  Through my faith in God, I can stay healthy. 
4 

Strongly 
Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

2.  If I lead a good spiritual life, I will stay 
 healthy. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

3.  If I stay healthy, it’s because I am right with 
 God. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

4.  Living the way the Lord says I’m supposed 
 to live means I have to take care of myself. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

5.  Even though I trust God will take care of me, 
 I still need to take care of myself. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

6.  God gives me the strength to take care of 
 myself. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

7.  I rely on God to keep me in good health. 
4 

Strongly 
Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

8.  God works through doctors to heal us. 
4 

Strongly 
Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

9.  Prayer is the most important thing I do to 
 stay healthy.  

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

10. If I stay well, it is because of the grace of the 
 good Lord. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

11. It’s ok not to seek medical attention because 
 I feel that God will heal me. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

12. There is no point in taking care of myself 
 when it’s all up to God anyway. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

13. God and I share responsibility for my health. 
4 

Strongly 
Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 
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Appendix 3.  Self-ranking of Spirituality and SMAS 

 

 

Self-ranking of Spirituality and SMAS 

 

 

Please think about the following statements regarding your 

spiritual/religious beliefs and how you take your medications.  The 

following questions use the word “God” which refers to whatever 

form of higher power you believe in.  For each statement, circle the 

one number (1, 2, 3, 4) that comes closest to how much you agree 

with that statement. 

 

 

***There are no right or wrong answers to your responses.  We 

just want to know your opinions to these statements*** 
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Self-Ranking of Spirituality 

To what extent do you consider yourself a spiritual/religious person? 
 

4 Very spiritual/religious 3 Moderately spiritual/religious 2 Slightly spiritual/religious    1 Not at all  

  

SMAS 

 

1. God works through health providers (doctors, 
nurses, pharmacists) to keep me in good 
health. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

2. My spiritual/religious beliefs influence the way 
I take my medications. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

3. I have faith that God is healing me through my 
medications. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

4. God wants me to take my medications the way 
my doctor prescribed them for me. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

5. I can get better without taking medications, by 
relying on my spiritual/religious beliefs. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

6. I use my spiritual beliefs as a guide for how to 
take my medications. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

7. I have faith that taking medications is part of 
God’s plan to heal me. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

8. I consult with (or pray to) God on whether or 
not I should take my medications.  

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

9. My spiritual/religious beliefs help me to take 
my medications like I am supposed to. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

10. I would stop taking my medications if God 
revealed to me to trust in Him, only. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

11. Sometimes I feel better by just praying, rather 
than taking my medications. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 

12. If I take medications, it means that I am not 
relying on God to heal me. 

4 
Strongly 

Agree 

3 
Agree 

2 
Disagree 

1 
Strongly 
Disagree 
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Appendix 4. John Henryism Active Coping Scale (JHAC12) 

 

JHAC12 

 
We would like to ask you some questions about how you see yourself right now, today, as a 

man/woman living and doing things in the real world.  Please read each statement and then circle the 

one number that comes closest to how TRUE or FALSE each statement is for you, personally.  For 

each statement, circle only one number (1, 2, 3, 4 or 5). 

***There are no right or wrong answers to your responses about these statements*** 

 

1. I’ve always felt that I could make of my life pretty 
much what I wanted to make of it.  

1 

Completely 
False 

2 

Somewhat 
False 

3 

Don’t 
Know 

4 

Somewhat 
True 

5 

Completely 
True 

2. Once I make up my mind to do something, I stay 
with it until the job is completely done. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

3.  I like doing things that other people thought 
could not be done. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

4. When things don’t go the way I want them to, 
that just makes me work even harder. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

5. Sometimes I feel that if anything is going to be 
done right, I have to do it myself. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

6. It’s not always easy, but I manage to find a way 
to do the things I really need to get done. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

7. Very seldom have I been disappointed by the 
results of my hard work. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

8.  I feel that I am the kind of individual who stands 
up for what he/she believes in, regardless of the 
consequences. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

9. In the past, even when things got really 
 tough, I never lost sight of my goals. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

10. It’s important for me to be able to do 
 things the way I want to do them rather  than 
the way other people want me to  do them. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

11. I don’t let my personal feelings get in  the 
way of doing a job.  

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

12. Hard work has really helped me to get 
 ahead in life. 

1 
Completely 

False 

2 
Somewhat 

False 

3 
Don’t 
Know 

4 
Somewhat 

True 

5 
Completely 

True 

James S.A., Strogatz D.S., Wing S.B., Ramsey D.L.  Socioeconomic Status, John Henryism, and Hypertension in Blacks and Whites.American Journal of 
Epidemiology, 1987, vol. 126, pp. 664-673 
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Appendix 5. Tangible, Informational and Emotional Social Support  (adapted TIES) 

 

Please think about the following questions regarding the support you have with your 
health and taking your medications. For each question, circle the one number (2, 1, 
or 0) that comes closest to how often you have the support you need. 

HOW OFTEN IS THERE…. 

 

1. Someone to encourage you to take your 
medications? 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

2. Someone available to help you get access to your 

medications (getting your prescriptions filled? 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

3. Someone available to actually take you or go with 

you to the hospital/doctor when you are sick? 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

4. Someone who could discuss your condition or 
health concerns with your doctor? 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

5. Someone who could visit you or check up on you 
while you are in the hospital or at home? 

 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

6. Someone (other than your doctor) you could turn to 

for general advice regarding your health? 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

7. Someone (other than your doctor) you could turn to 

for general advice regarding your medications?* 

2 
All or Most 
of the time 

1 
Some of 
the time 

0 
None of 
the time 

 

Adapted from: Boutin-Foster C; Alexander J. Development and Validation of the Tangible, Informational, and Emotional Social Support 

Survey. Journal of Cardiopulmonary Rehabilitation 2006; 26:307-313. 



 

159 

 

Appendix 6. Morisky Compliance Assessment Scale (4-item) 

Subject #:            ____              Visit:    Baseline          3 months          6 months              Date of Visit:  

MORISKY INSTRUMENT 

SELF-REPORT MEASURE OF ADHERENCE  

 

Interviewer:  I am going to ask you four questions.   

Think about how you have taken your medications during the past 4 weeks. 

 Yes No 

1.  Did you ever forget to take your medicines? 
 
 

  

2.  Are you careless at times about taking your 
medicines? 
 

  

3.  When you feel better, did you sometimes 
stop taking your medicines? 
 

  

4.  Sometimes if you felt worse when you took 
your medicines, did you stop taking them? 
 

  

Scoring: A response of “Yes” is equal to 0 and a response of “No” is equal to 1. 

Range:    0-4 

Total Score: ____________________________ 



 

 

1
6

0
 

Appendix 7.  Demographic Questionnaire 

 
Subject #: ___________    Date of Visit: ___________    Study site: ___________ 

Section I. 
 
1.  Age                              2. Date of Birth (e.g., 01/01/1920) 
 
 
3.  Has your doctor (or other health provider) ever told you that you have high blood pressure (or hypertension)?   
  

 Yes          No  If yes, how long have you had high blood pressure?     
 
4.  Do you take a high blood pressure medicine(s)?    Yes          No 
 
5.  Do you live independently in the community (not in an assisted living or long term care facility)?   Yes          No 
  
6.  Race                     Black/African American                 White              Other (specify)               
 
7.  Ethnicity                Hispanic or Latino      Not Hispanic or Latino 
 
8.  Gender                   Female               Male 
 
9.  Marital Status         Never married   Married         Widowed        Divorced       Separated 

 

10.   What is the highest grade or year of school you completed? 
 

 Never attended school or only attended kindergarten  College 1 year to 3 years (Some college or tech.l school) 
 Grades 1 through 8 (Elementary)                           College 4 years (College graduate)   
 Grades 9 through 11 (Some high school)    Postgraduate work 
 Grade 12 or GED (High school graduate)              Refused to answer 

 

 / /   



 

 

1
6

1
 

Subject #: ___________    Date of Visit: ___________    Study site: ___________ 

 

11.   “Was there a time in the past 3 months when you needed prescription medication but could not purchase it due to cost?”  

    Yes    No    Don’t know/Not sure   

If “Yes,” what did you do?     Went without it    Someone else bought it for me?   Other__________ 
 
12.  Without talking about exact dollars, how would you describe your household’s financial situation right now?   

Would you say that….            
    After paying the bills, you still have enough money for special things that you want. 
   You have enough money to pay the bills, but little spare money to buy extra or special things. 
   You have money to pay the bills, but only because you have to cut back on things. 
   You are having difficulty paying the bills, no matter what you do. 
   Don’t know 
   Refused 

13.  Can you tell me if your household income was more or less than $10,000 in the past 12 months?                                 

   Less than $10,000 (Go to Section II) 
   $10,000 or more 
   Don’t know 
   Refused 

14.  Can you tell me if your household income was more or less than $35,000 in the past 12 months?              

   Less than $35,000 
   $35,000 or more 
   Don’t know 

           Refused 
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Subject #: ___________    Date of Visit: ___________    Study site: ___________ 

 

Section II. 

Blood Pressure Measurement   

First digital blood pressure  

SBP / DBP  

Time: ____________    _____________/_________mmHg 

 

**Wait at least 5 minutes seated ** 

Second digital blood pressure  

SBP / DBP  

Time: ____________    _____________/_________mmHg 

 

*Ask participant if s/he will need assistance with completing the remaining study surveys ** 

 

Did participant request or require assistance with completing study surveys (i.e., reading each survey item)?  

        Yes    No 

 

If yes, what was the reason for assistance (e.g., literacy, vision):    Literacy    Vision Impairment  

 

            Do not know   Other (specify) __________
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Appendix 8.  Morisky Medication Adherence Scale (MMAS 8-item)©  

Subject #: ____________________    Date of Visit: _____________________ 

 

You indicated that you are taking medication for your high blood pressure. Individuals have 

identified several issues regarding their medication-taking behavior and we are interested in 

your experiences.  There is no right or wrong answer.  Please answer each question based on 

your personal experience with your high blood pressure medication.   

                                                                                

(Please circle the correct number) 

1. Do you sometimes forget to take your high blood pressure pills? 

 

No=1 Yes=0 

2.  People sometimes miss taking their medications for reasons other than 

forgetting. Thinking over the past two weeks, were there any days when you 

did not take your high blood pressure medicine? 

 

 

 

No=1 

 

 

Yes=0 

3. Have you ever cut back or stopped taking your medication without telling your 

doctor, because you felt worse when you took it? 

 

 

No=1 

 

Yes=0 

4. When you travel or leave home, do you sometimes forget to bring along your 

high blood pressure medication? 

 

 

No=1 

 

Yes=0 

5. Did you take your high blood pressure medicine yesterday? 

 

No=1 Yes=0 

6. When you feel like your high blood pressure is under control, do you 

sometimes stop taking your medicine? 

 

 

No=1 

 

Yes=0 

7. Taking medication every day is a real inconvenience for some people. Do you 

ever feel hassled about sticking to your high blood pressure treatment plan? 

 

 

No=1 

 

 

Yes=0 

8.  How often do you have difficulty remembering to take all your medications?  

(Please circle the correct number) 

   Never/Rarely…………………………………….. 4 

   Once in a while………………………………….. 3 

   Sometimes………………………………………... 2 

   Usually…………………………………………….. 1 

   All the time ..………………………………… 0 

Use of the 
©
Morisky Medication Adherence Scale (MMAS-8) is protected by US copyright laws. Permission for use is 

required. A license agreement is available from: Donald E. Morisky, ScD, ScM, MSPH, Professor, Department of 
Community Health Sciences, UCLA School of Public Health, 650 Charles E. Young Drive South, Los Angeles, CA 
90095-1772. E-mail: dmorisky@ucla.edu; Phone: (310) 825-8508

mailto:dmorisky@ucla.edu
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Appendix 9.  Visual Analog Scale for Medication Adherence 

 

Subject #: ____________________    Date of Visit: _____________________ 

Instructions to participant: 
 
On a scale of 0% to 100%, which of the following percentages best reflects your compliance with your 
high blood pressure medicine over the past 4 weeks? 

 

                   __ 

 

0%       10%       20%     30%            40%          50%      60%   70%  80%      90%  100% 

            

Have taken none of the     Have taken about half the    Have taken all of the  
recommended doses over     recommended doses over   recommended doses 
the past 4 weeks      the past 4 weeks    over the past 4 weeks 
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Appendix 10. Tangible, Informational and Emotional Social Support Survey 

 

 

Subject #: _________________                                                                   Date of Visit:____________ 

 

 

Please think about the following questions regarding the support 
you have with your health and taking your medications. For each 
question, circle the one number (2, 1, or 0) that comes closest to 
how often you have the support you need. 

 

***There are no right or wrong answers. We just want to know your opinion to 
these questions. 
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HOW OFTEN IS THERE…. 

 

1. Someone to encourage you to follow a healthy diet? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

2. Someone available to help you to prepare healthy meals? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

3. Someone to encourage you to take your medications? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

4. Someone available to help you get access to your 
medications (getting your prescriptions filled)? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

 
5. Someone available to actually take you or go with you to the 

hospital/doctor when you are sick? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

6. Someone to encourage you to exercise? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

7. Someone who could participate in exercise with you? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

 
8. Someone who could discuss your condition or health 

concerns with your doctor? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

9. Someone you can talk to about important things in your life? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

10. Someone who could visit you or check up on you while you 
are in the hospital or at home? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

11. Someone who makes you laugh? 
2 

All or Most of the 
time 

1 
Some of the 

time 

0 
None of the 

time 

12. Someone you can go out with just for fun (like going to the 
movies)?   

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

13. Someone who could make sure you get enough rest and 
relaxation? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

14. Someone to encourage you, tell you  “things will be okay,” 
or reassure you? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

15. Someone (other than your doctor) you could turn to for 
general advice regarding your health (eating, dieting, 
exercise, medications)? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 

16. If you smoke, is there someone to encourage you to quit 
smoking? 

2 
All or Most of the 

time 

1 
Some of the 

time 

0 
None of the 

time 
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 Appendix 12. Referral List Form. 

 

Factors Influencing Medication-taking Behavior in Older Adults with Hypertension Study 

 

REFERRAL FORM 

If you would like to learn more about this study, your name and contact information will be 

forwarded to the researcher and she will contact you by phone.  This information will not be shared 

for any other purpose. If you are interested in participating in this study, please keep in mind that 

you must meet the following eligibility criteria: 

 Must self-identify as black or white  

 65 years of age or older 

 On at least 1 high blood pressure medication  

 Living independently (i.e., cannot reside in assisted living facility or nursing home) 

 Be English-speaking 

Patient Name Contact Telephone Number 
 

1. 

 

 

2. 

 

 

3. 

 

 

4. 

 

 

5. 

 

 

6. 

 

 

7. 

 

 

8. 

 

 

9. 

 

 

10. 
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Appendix 13.  Telephone Script Used For Recruitment 

Script 

 

1. Hello, may I please speak with Mr/Mrs_________________. My name is 
___________________ and I am a graduate student researcher with the UNC Eshelman 
School of Pharmacy. How are you today?  Your name was forwarded to me by 
Mrs______________ at the __________________(Senior Center).  You provided your name 
on a list at the center so that someone could follow up with you to describe the study we 
are conducting and invite your participation.  
 

2. I am the principal investigator for this study and I am calling today to see if you are 
interested in learning more about our research study. My call today will take less than 10 
minutes. Is this an O.K. time to talk?  
 

If not, see if individual is interested in setting aside a time to talk when it is more convenient 

for him/her. 

 

If the individual is not interested, please thank them for their time. 

      

3. The purpose of this research study is to learn about different factors that older adults 
consider important when it comes to their medication-taking behavior and blood pressure 
control.  We want to learn about your personal experiences with taking your high blood 
pressure medication, and understand your personal beliefs/attitudes, learn about the 
support you have, and how you cope with having to take your medicine and manage your 
high blood pressure.  If you decide to be in this study your participation will only be for 1 
day, and will take about 30 minutes to complete.  You will be asked to come to your local 
senior center for this 30 minute visit at a time that is convenient for you.  This can be a day 
that you have already planned to come to the center.  At the study visit you will be 
interviewed by me (or the research assistant).  During this visit, I (or the research assistant) 
will explain the study in more detail, obtain your consent and signature to participate and 
then ask you to complete a few questionnaires. For this study, we will also be checking 
blood pressure (similar to how you get your blood pressure checked at your doctor’s office).  
So, the entire study process will take about 30 minutes and there will be no additional 
follow-up for this study.   In appreciation for your time we will give you a multi-purpose tote 
bag, a medication pill box, and informational health brochures.  Does this sound like 
something you would be interested in doing? Again, I will explain the study in much greater 
detail at the first visit. 
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If not, please thank them for their time and end the call. 

 

4. Great! I really appreciate your interest and willingness in helping us. Before we schedule the 
study visit, would you be willing to answer a few questions to help me determine if you are 
eligible for this study?   
 

If yes, proceed; if no thank them for their time and end the call. 

 

5. Good.  I will read off a list of questions.  If your answer to any of them is no, wait until I am 
all done and tell me that when I am finished.  I do not want you to answer each question, 
individually.  Here are the questions: 
 

Are 65 years or older? 

Has your doctor ever told you that you have high blood pressure? 

Do you take a medicine to help control your blood pressure? 

Do your self-identify your race as being either black or white? 

Do you live independently in the community (not in an assisted living or long-term 

care center)? 

 

Would your response to any of these questions be “no?”   

(If person says yes, thank them for their time and that they are not eligible for the study.  If 

they answer no, proceed) 

 

6. OK, let’s go ahead and schedule the study visit?   
 

What day is best for you?_________________  

What time is best for you?________________ 

 

7. That is great. I will call you a day before your visit to remind you of this appointment time. 



 

171 

 

  

8. Do you have any questions for me at this time? 
 

9. Thank you so much Mr./Mrs._________________. We look forward to meeting you soon. 
Here is our phone number in case you have to reschedule the appointment or in case you 
have any questions: 919-843-8757. 
 

10. Have a nice day! And, again thank you for your time! 
 

If a message has to be left for potential subjects on telephone answering machines or with 

people other than the potential subject, leave the reason for the call and contact information 

to minimize the risk of breach of confidentiality.  Follow the script as outlined below: 

 

11. Voicemail/Answering Machine Script: 
 

“Greetings! This message is for Mr./Mrs.______________(potential subject’s name).  It is 

(say the date) at (say the time).  My name is ____________________ (name) from the UNC 

Eshelman School of Pharmacy.  I am calling in reference to the study that you requested to 

learn more about when you were at the ________________(Senior Center Name).   I would 

like to briefly describe the study with you and see if you would be interested in 

participating.  Please contact me, _________________(say name again) at 919-843-8757 if 

you are still interested in learning more about the study.  I hope to hear from you soon.  

Thank you and have a wonderful day.” 

 

12. Leaving Message with People other than potential subject: 
 

“Hello, may I please speak with Mr/Mrs_________________.”  

 

When notified that potential subject is unavailable, proceed with… 

“Ok.  Is there a better time that I can contact him/her?” (note day/time if given) May I also 

please leave my contact information?  

  

Great! My name is ___________________ from the UNC Eshelman School of Pharmacy. I 

am calling in reference to a study that Mr./Mrs._____________(potential subject’s name) 

requested to learn more about.  S/he can contact me at 919-843-8757 and I will describe the 

study to him/her.  Again, my name is _____________ and s/he can contact me at 919-843-

8757. Thank you for your time and I hope you have a nice day.” 
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Appendix 14.  Blood Pressure Measurement Protocol 

 

 

Blood Pressure Measurement Protocol 

 

 

 

Study personnel will be trained and certified to conduct BP measurements according to 

this study protocol.  

 

 

 

 

 

Version: 7/22/2011 



 

173 

 

 

Blood Pressure Overview  
 

Correct measurement of blood pressure (BP) is of importance in this study. It is essential that the 
procedures described for measuring BP be followed exactly. Precision is essential for valid 
comparisons of blood pressure between groups of people. 
 

  

Equipment Required  
 
OMRON® HEM-907XL digital automated non-invasive blood pressure monitor is used to obtain the 
outcome blood pressure reading.  
 

Cuffs  
 
Proper cuff size is essential for accurate BP measurement. OMRON® HEM-907XL is equipped with 
four different cuff sizes (small, medium, large and extra large), and each cuff is labeled with the arm 
circumference INDEX and has specific RANGE markings for proper fitting.  The range markings are 
located on the inside of each cuff.  The following corresponds to the arm circumference ranges and 
size for each cuff: 
  

Arm Circumference   Name of the Cuff (Size)   

 (7" - 9") 17-22 cm  HEM-907-CS19   (Small)  

(9" - 13") 22-32 cm  HEM-907-CR19   (Medium)  

(13" - 17") 32-42 cm  HEM-907-CL19   (Large)  

(17" - 20") 42-50 cm  HEM-907-CX19   (Extra Large) 

 

 

Preparation for Blood Pressure Measurement  

The setting in which BP readings are taken must be a quiet area. No other activity should be taking 

place there and temperature fluctuations are minimal. It is recommended that the room 

temperature be 65-75o F.  
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Measurement Procedures  

BP will be measured 2 times for each participant during the study visit.  It will take approximately 10 

minutes to take the readings, including an initial five-minute rest period.  

 

Once the participant has had the procedures explained and the equipment has been checked, BP 

measurement begins. The following steps must be followed precisely.  

 

The right arm should always be used for the measurements. If the participant indicates that there is 

a medical reason for not having BP measured on his or her right arm (such as surgery, or if the right 

arm is missing), reverse chairs and proceed with the left arm. Write a note on the form where BP 

will be recorded indicating that the left arm has been used. If the participant seems particularly 

apprehensive about the procedure, delay wrapping the cuff until after the five-minute wait. 

Measure the arm circumference using the following procedure.  

 

Have participant relax their arm. With the participant’s arm relaxed at their side, measure the arm 

circumference at the midpoint using a measuring tape in metric units.  The midpoint of the arm is 

measured from the acromion or bony extremity of the shoulder girdle to the olecranon or tip of 

elbow.  Select the appropriate cuff size to use for BP measurement based on the arm circumference. 

 

Have the participant put his/her right arm on the table with the palm of hand facing forward. The 

bend at the elbow (antecubital fossa) should be at heart level. Legs should be uncrossed and feet 

comfortably flat on the floor with back against the back of the chair. If necessary, place a book, 

footstool, or other flat object beneath the participant’s feet so that they do not dangle. 

 

Align the Artery Position Mark (ART.) on the cuff with the brachial artery.  Wrap the cuff snugly using 

both hands and securely fasten it with the Velcro™ tape. At this time, the lower edge of the cuff 

must be placed 1/2" to 1" above the inner side of elbow joint. As a second measure of proper cuff 

size, make sure that the INDEX marking located on the cuff is positioned within the RANGE mark, 

once the cuff is wrapped on the participant.  

 If the INDEX is positioned outside the RANGE, select the cuff suitable for the patient’s arm 

circumference and wrap it again. 

 Wrap the cuff so that you can insert only one finger between the cuff and arm.   

Keep the level of the cuff at the same level as the heart during the measurement. 
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Allow a five-minute wait before taking the BP. Conversation should be limited during this period. 

However, a brief explanation of the procedure can be repeated, if necessary, and the next steps of 

the study process can be described.  

After five minutes:  

1. Turn on the power button of the monitor by pressing the ON/OFF Button.  
2. Connect the cuff to the standard digital monitor.  
3. Push the “Start” button to start the measurement. 

 Do not push the START Button without wrapping the cuff. 

 If you want to stop measurement, push the STOP Button. The cuff will rapidly deflate.  

4. Record reading of Blood Pressure (systolic and diastolic).  The measurement results are 
displayed by the top to numbers on the monitor. 

5. Hit the “Clear” button to clear first reading.  
6. Wait 30 seconds having participant raise arm for 5 seconds/ level for 25 seconds 

*note – you may need to disconnect monitor from cuff when participant raises arm.  

7. Allow for a rest period before second reading (~5 minutes) 
8. Hit the “Start” Button for second reading. 
9. Record the second reading of Blood Pressure. 
10. Hit the “Clear “button to clear second reading.  
11. Disconnect the cuff from the monitor.  
12. Remove the cuff from the participant’s arm. 
13. Push the ON/OFF (power) Button to turn off the power. 
14. Wipe the cuff and monitor with a disinfectant wipe after use on every participant. 

 

If for any reason, you are unable to get a valid reading of the blood pressure on the participant, ask 

permission from the participant to retry the BP measurements. Take off the cuff, rewrap it on the 

arm, and retake BP measurements. 

If the participant expresses discomfort during BP measurement, push the STOP Button and the cuff 

will rapidly deflate.  Ask the participant if s/he would like to continue with the assessment.  If not, 

discontinue BP measurement and proceed with study questionnaires. 

BP control is considered to be SBP <140mmHg and DBP <90 mmHg.  If BP readings for a participant 

are concerning, for the participants safety the research personnel should instruct the participant to 

contact his/her physician to have further BP evaluation. 

 

BP safety levels based upon JNC7 & VA Hypertension Guidelines 
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* Mean of 2 Outcome Blood Pressure measurements at study visit 

 

Equipment Maintenance and Safety 
 The condition of the instrument for blood pressure measurement is too often ignored in common 
practice and should be a special responsibility of the principal investigator (PI), who understands the 
construction and function of the blood pressure equipment. The cleanliness and general working 
order of the cuffs and monitor display unit can usually be determined by simple inspection.  Each 
week the principal investigator will inspect the OMRON® HEM-907XL blood pressure unit.  Upon 
inspection, the air tubes for each cuff will be checked to assure that they are not clogged or cracked 
(free of leaks).  In addition, the entire monitor unit and cuffs will be wiped with a soft, damp cloth 
diluted with disinfectant alcohol.  Cleaning will be completed by wiping the monitor with a soft, dry 
cloth.   If the BP monitor is not functioning properly, the PI will contact Omron Healthcare’s 
Customer Service at 1-877-216-1336 and the monitor will be removed from service until issues are 
resolved. 
 

Training  

Introduction  

In order to standardize the previously described methods of the BP outcome measurement and to 

ensure that a high level of performance is attained, a training protocol has been developed. Before 

study personnel begin collecting standardized BP measurements, a training and certification of 

proper BP measurement will be provided for study personnel.  

BP Outcomes  Action  

Symptomatic:  

High: Stroke symptoms, CHF, headache 

 

Low: Dizziness, shortness of breath, chest pain  

Study personnel instructs subject to contact 

MD as soon as possible w/in 24 hours  

 

Study personnel asks subject would s/he like 

for personnel to call for medical assistance 

(911) 

 

Asymptomatic:  

SBP > 180 and/or DBP >110*  

 

 

Study personnel tells subject to contact MD 

w/in 1 week and to check blood regularly 

(every 24 hrs) until MD is contacted.  
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The principal investigator (Amica Yon, PharmD) will be the trainer. The training protocol will be 

presented at this time. Documentation of study personnel’s training performance from the trainer 

includes the successful understanding of the equipment, ability to place manual cuff on patient, and 

correct ascertainment of BP measurement. 

  

Steps Needed for Certification  

 

1. Before starting the certification process, study personnel should read/review the outcome 
information outlined in the previous pages. 
 

2. All study personnel taking BP measurements must receive training from the study trainer.  
 

3. All study personnel must demonstrate proper technique for BP measurement using the 
OMRON® HEM-907XL digital blood pressure monitor.   

 

4. Successful completion of the Checklist for Monitoring Form is the final step. All study personnel 
must be checked to ensure that they are following procedures correctly and utilizing proper 
measurement techniques. This is necessary and will be assessed prior to performing BP 
measurements on participants in this study.  The trainer will use the Checklist for Monitoring 
Form to grade the study personnel while s/he follows the entire outcome protocol to obtain two 
BP readings on a non-study individual. When carried out without procedural errors, this record 
should be completed, signed, and maintained in a file within the office where other study 
materials are kept. Errors of procedure should be reviewed, discussed, and corrected until one 
completed determination is accomplished without error.  

 

Study Forms Required for Certification Procedures  

 

1. Outcome Checklist for Monitoring Form (see enclosed).  
2. Outcome Certification Form (see enclosed).  
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Checklist for Monitoring BP Outcome Form  

 

Study personnel’s name ___________________________________  

Date Observed _____/______/_______  

Instructions: Check if procedure step is carried out correctly.  

 

Procedure          Comments  
1.  ____ Check BP equipment        _____________ 
2.  ____ Give participant explanation of BP procedures     _____________  
3.  ____ Measure arm for correct cuff size; choose correct size   _____________  
4.  ____ Mark brachial artery point       _____________  
8.  ____ Align the Artery Position Mark on cuff with brachial artery  _____________  
9.  ____ Wrap HEM-907XL BP cuff correctly     _____________  
10.____ Keep level of cuff at same level as the heart during measure  _____________  
11.____ Leave subject for 5 min. rest, instruct on posture   _____________  
12.____ Press start button        _____________ 
13.____ Record first BP reading (SysBP/DiaBP)      _____________  
14.____ Clear the monitor of first reading       _____________   
15.____ Instruct participant to raise arm for 5 sec and allow rest period  _____________  
16.____ Begin steps for next reading; press start button    _____________  
17.____ Record second BP reading (SysBP/DiaBP)    _____________  
18.____ Clear monitor of second reading and remove cuff   _____________  
19.____Wipe the cuff and monitor with disinfectant wipe   _____________  
 

Trainer:  _______________  

 

Pass/Fail:  _______________ 
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BP Outcome Measure 

 

Certification Form  

Name: __________________  

Date: ___________________ 

Arm Circumference ____ ____/cm  

Cuff Size  

1) Small (< 22 cm) _______   2) Medium (22 – 32 cm) _________  

3) Large (32 - 42cm) _______   4) Extra Large (42 - 50cm) _______  

Blood Pressure Measurement **Wait 5 minutes seated **  

First digital blood pressure  

 SBP / DBP  

Time:____________    _____________/_________mmHg  

**Raise arm for 5 seconds / level for 25 seconds**  

 

Second digital blood pressure  **Wait 5 minutes seated ** 

 SBP / DBP  

Time:____________    _____________/_________mmHg  

Pass/ Fail _________________________  

 

Trainer Signature_____________________      

 

Trainee Signature_____________________ 

 



 

180 

 

REFERENCES 

 
1. World Health Organization.  Adherence to long-term therapies: evidence for action. 2003; 

http://apps.who.int/medicinedocs/en/d/Js4883e/. Accessed January 5, 2011. 
 
2. Fleming WK. Pharmacy management strategies for improving drug adherence. J Manag 

Care Pharm. Jul 2008;14(6 Suppl B):16-20. 
 
3. Sokol MC, McGuigan KA, Verbrugge RR, Epstein RS. Impact of medication adherence on 

hospitalization risk and healthcare cost. Med Care. Jun 2005;43(6):521-530. 
 
4. Benner JS, Glynn RJ, Mogun H, Neumann PJ, Weinstein MC, Avorn J. Long-term 

persistence in use of statin therapy in elderly patients. JAMA. Jul 24-31 2002;288(4):455-
461. 

 
5. Chapman RH, Benner JS, Petrilla AA, et al. Predictors of adherence with antihypertensive 

and lipid-lowering therapy. Arch Intern Med. May 23 2005;165(10):1147-1152. 
 
6. Dunbar-Jacob J, Erlen JA, Schlenk EA, Ryan CM, Sereika SM, Doswell WM. Adherence in 

chronic disease. Annu Rev Nurs Res. 2000;18:48-90. 
 
7. National Council on Patient Information and Education (NCPIE). New survey: more than 

half of Americans do not take prescription medicines as instructed, pointing to growing 
public health problem. November 12, 2009; 
http://www.talkaboutrx.org/press_releases.jsp. Accessed January 10, 2011. 

 
8. Munger MA, Van Tassell BW, LaFleur J. Medication nonadherence: an unrecognized 

cardiovascular risk factor. Med Gen Med. 2007;9(3):58. 
 
9. Peterson AM, Takiya L, Finley R. Meta-analysis of trials of interventions to improve 

medication adherence. Am J Health Syst Pharm. Apr 1 2003;60(7):657-665. 
 
10. Berg JS, Dischler J, Wagner DJ, Raia JJ, Palmer-Shevlin N. Medication compliance: a 

healthcare problem. Ann Pharmacother. Sep 1993;27(9 Suppl):S1-24. 
 
11. Schlenk EA, Dunbar-Jacob J, Engberg S. Medication non-adherence among older adults: a 

review of strategies and interventions for improvement. J Gerontol Nurs. Jul 
2004;30(7):33-43. 

 
12. American Society on Aging and American Society of Consultant Pharmacists Foundation.  

Adult meducation: improving medication adherence in older adults. 2006; 
http://www.adultmeducation.com/. 

 
13. Patel P, Zed PJ. Drug-related visits to the emergency department: How big is the problem? 

Pharmacotherapy. Jul 2002;22(7):915-923. 

http://apps.who.int/medicinedocs/en/d/Js4883e/
http://www.talkaboutrx.org/press_releases.jsp
http://www.adultmeducation.com/


 

181 

 

14. Murray MD, Morrow DG, Weiner M, et al. A conceptual framework to study medication 
adherence in older adults. Am J Geriatr Pharmacother. Mar 2004;2(1):36-43. 

 
15. Donnan PT, MacDonald TM, Morris AD. Adherence to prescribed oral hypoglycaemic 

medication in a population of patients with Type 2 diabetes: a retrospective cohort study. 
Diabet Med. Apr 2002;19(4):279-284. 

 
16. Ruppar TM, Conn VS, Russell CL. Medication adherence interventions for older adults: 

literature review. Res Theory Nurs Pract. 2008;22(2):114-147. 
 
17. Kruse W, Koch-Gwinner P, Nikolaus T, Oster P, Schlierf G, Weber E. Measurement of drug 

compliance by continuous electronic monitoring: a pilot study in elderly patients 
discharged from hospital. J Am Geriatr Soc. Nov 1992;40(11):1151-1155. 

 
18. Salzman C. Medication compliance in the elderly. J Clin Psychiat. 1995;56 Suppl 1:18-22; 

discussion 23. 
 
19. Fulmer T, Kim TS, Montgomery K, Lyder C. What the literature tells us about: The 

complexity of medication compliance in the elderly. Generations. 2001;24(4):43-48. 
 
20. Monane M, Bohn RL, Gurwitz JH, Glynn RJ, Avorn J. Noncompliance with congestive heart 

failure therapy in the elderly. Arch Intern Med. Feb 28 1994;154(4):433-437. 
 
21. Bosworth HB. Medication Treatment Adherence. In: Bosworth HB, Oddone EZ, 

Weinberger M, eds. Patient Treatment Adherence. Mahwah, New Jersey: Lawrence 
Erlbaum Associates; 2006:147-194. 

 
22. Krousel-Wood MA, Muntner P, Islam T, Morisky DE, Webber LS. Barriers to and 

determinants of medication adherence in hypertension management: perspective of the 
cohort study of medication adherence among older adults. Med Clin North Am. May 
2009;93(3):753-769. 

 
23. Dunbar-Jacob J, Schlenk EA, Burke LE, al e. Predictors of patient adherence: patient 

characteristics. In: Schumaker S, McBee WL, Schron E, Ockene J, eds. The Handbook of 
Health Behavior Change. 2nd ed. New York: Springer; 1998. 

 
24. Koenig HG. MSJAMA: religion, spirituality, and medicine: application to clinical practice. 

JAMA. Oct 4 2000;284(13):1708. 
 
25. Koenig HG. Spirituality in Patient Care: Why, How, When, and What. 2nd ed. Philadelphia, 

PA: Templeton Foundation Press; 2007. 
 
26. Lewis LM, Ogedegbe G. Understanding the nature and role of spirituality in relation to 

medication adherence: a proposed conceptual model. Holist Nurs Prac. Sep-Oct 
2008;22(5):261-267. 

 



 

182 

 

27. Hage SM. A closer look at the role of spirituality in psychology training programs. Prof 
Psych-Res Pr. 2006;37(3):303-310. 

 
28. Egbert N, Mickley J, Coeling H. A review and application of social scientific measures of 

religiosity and spirituality: assessing a missing component in health communication 
research. Health Commun. 2004;16(1):7-27. 

 
29. Miller WR, Thoresen CE. Spirituality, religion, and health: an emerging research field. Am 

Psychol. Jan 2003;58(1):24-35. 
 
30. Fosarelli P. Medicine, spirituality, and patient care. JAMA. Aug 20 2008;300(7):836-838. 
 
31. Figueroa LR, Davis B, Baker S, Bunch JB. The influence of spirituality on health care-seeking 

behaviors among African Americans. Abnf J. Spring 2006;17(2):82-88. 
 
32. Emblen JD. Religion and spirituality defined according to current use in nursing literature. 

J Prof Nurs. Jan-Feb 1992;8(1):41-47. 
 
33. Dalmida SG, Holstad MM, Diiorio C, Laderman G. Spiritual well-being, depressive 

symptoms, and immune status among women living with HIV/AIDS. Women Health. Mar-
May 2009;49(2-3):119-143. 

 
34. Mueller PS, Plevak DJ, Rummans TA. Religious involvement, spirituality, and medicine: 

implications for clinical practice. Mayo Clin Proc. Dec 2001;76(12):1225-1235. 
 
35. Hodge DR. A template for spiritual assessment: a review of the JCAHO requirements and 

guidelines for implementation. Soc Work. Oct 2006;51(4):317-326. 
 
36. Merriam-Webster Online Web site. 2010; http://www.merriam-webster.com. Accessed 

December 21, 2010. 
 
37. Seeman TE, Dubin LF, Seeman M. Religiosity/spirituality and health: a critical review of the 

evidence for biological pathways. Am Psychol. January 2003 2003;58(1):55-63. 
 
38. Koenig HG. Research on religion, spirituality, and mental health: a review. Can j psychiat. 

May 2009;54(5):283-291. 
 
39. Koenig HG, McCullough ME, Larson DB. Handbook of Religion and Health. Oxford: Oxford 

University Press; 2001. 
 
40. Weaver AJ, Koenig HG. Religion, spirituality, and their relevance to medicine: an update. 

Am Fam Physician. Apr 15 2006;73(8):1336-1337. 
 
41. Thoresen CE, Harris AH. Spirituality and health: what's the evidence and what's needed? 

Ann Behav Med. Winter 2002;24(1):3-13. 
 

http://www.merriam-webster.com/


 

183 

 

42. Bubalo J, Clark RK, Jr., Jiing SS, et al. Medication adherence: pharmacist perspective. J Am 
Pharm Assoc (2003). May-Jun 2010;50(3):394-406. 

 
43. Harvey IS. Assessing self-management and spirituality practices among older women. Am J 

Health Behav. Mar-Apr 2008;32(2):157-168. 
 
44. Anandarajah G, Hight E. Spirituality and medical practice: using the HOPE questions as a 

practical tool for spiritual assessment. Am Fam Physician. Jan 1 2001;63(1):81-89. 
 
45. Kelly J. Spirituality as a coping mechanism. Dimens Crit Care Nurs. Jul-Aug 2004;23(4):162-

168. 
 
46. Strawbridge WJ, Cohen RD, Shema SJ, Kaplan GA. Frequent attendance at religious 

services and mortality over 28 years. Am J Public Health. Jun 1997;87(6):957-961. 
 
47. Strawbridge WJ, Shema SJ, Cohen RD, Kaplan GA. Religious attendance increases survival 

by improving and maintaining good health behaviors, mental health, and social 
relationships. Ann Behav Med. Winter 2001;23(1):68-74. 

 
48. Lutgendorf SK, Russell D, Ullrich P, Harris TB, Wallace R. Religious participation, 

interleukin-6, and mortality in older adults. Health Psychol. Sep 2004;23(5):465-475. 
 
49. Silvestri GA, Knittig S, Zoller JS, Nietert PJ. Importance of faith on medical decisions 

regarding cancer care. J Clin Oncol. Apr 1 2003;21(7):1379-1382. 
 
50. Wachholtz AB, Pargament KI. Is spirituality a critical ingredient of meditation? Comparing 

the effects of spiritual meditation, secular meditation, and relaxation on spiritual, 
psychological, cardiac, and pain outcomes. J Behav Med. Aug 2005;28(4):369-384. 

 
51. Holt CL, Litaker MS, Scarinci IC, et al. Spiritually Based Intervention to Increase Colorectal 

Cancer Screening Among African Americans: Screening and Theory-Based Outcomes From 
a Randomized Trial. Health Educ Behav. Oct 2 2012. 

 
52. Boelens PA, Reeves RR, Replogle WH, Koenig HG. A randomized trial of the effect of 

prayer on depression and anxiety. Int J Psychiat Med. 2009;39(4):377-392. 
 
53. Koenig HG, Hays JC, Larson DB, et al. Does religious attendance prolong survival? A six-

year follow-up study of 3,968 older adults. J Gerontol A Biol Sci Med Sci. Jul 
1999;54(7):M370-376. 

 
54. Alves RR, Alves Hda N, Barboza RR, Souto Wde M. The influence of religiosity on health. 

Cien Saude Colet. Jul 2010;15(4):2105-2111. 
 
55. Weaver AJ, Pargament KI, Flannelly KJ, Oppenheimer JE. Trends in the scientific study of 

religion, spirituality, and health: 1965-2000. J Relig Health. Sum 2006;45(2):208-214. 
 



 

184 

 

56. Pargament KI, Koenig HG, Tarakeshwar N, Hahn J. Religious struggle as a predictor of 
mortality among medically ill elderly patients: a 2-year longitudinal study. Arch Intern 
Med. Aug 13-27 2001;161(15):1881-1885. 

 
57. Fitchett G, Rybarczyk BD, DeMarco GA, Nicholas JJ. The role of religion in medical 

rehabilitation outcomes: A longitudinal study. Rehabil Psychol. Nov 1999;44(4):333-353. 
 
58. Exline JJ, Yali AM, Sanderson WC. Guilt, discord, and alienation: the role of religious strain 

in depression and suicidality. J Clin Psychol. Dec 2000;56(12):1481-1496. 
 
59. Lewis LM. Medication adherence and spiritual perspectives among african american older 

women with hypertension. A qualitative study. J Gerontol Nurs. Jun 2011;37(6):34-41. 
 
60. Lewis LM, Askie P, Randleman S, Shelton-Dunston B. Medication adherence beliefs of 

community-dwelling hypertensive African Americans. J Cardiovasc Nurs. May-Jun 
2010;25(3):199-206. 

 
61. Harvey IS, Cook L. Exploring the role of spirituality in self-management practices among 

older African-American and non-Hispanic White women with chronic conditions. Chronic 
Illn. Jun 2010;6(2):111-124. 

 
62. Gu Q, Dillion CF, Burt VL. Prescription drug use continues to increase: U.S. prescription 

drug data for 2007-2008.: NCHS data brief, no 42. Hyattsville, MD: National Center for 
Health Statistics. 2010. 

 
63. Kripalani S, Yao X, Haynes RB. Interventions to enhance medication adherence in chronic 

medical conditions: a systematic review. Arch Int Med. Mar 26 2007;167(6):540-550. 
 
64. Hyre AD, Krousel-Wood MA, Muntner P, Kawasaki L, DeSalvo KB. Prevalence and 

predictors of poor antihypertensive medication adherence in an urban health clinic 
setting. J Clin Hypertens. Mar 2007;9(3):179-186. 

 
65. Ramer L, Johnson D, Chan L, Barrett MT. The effect of HIV/AIDS disease progression on 

spirituality and self-transcendence in a multicultural population. J Transcult Nurs. Jul 
2006;17(3):280-289. 

 
66. Krousel-Wood M, Hyre A, Muntner P, Morisky D. Methods to improve medication 

adherence in patients with hypertension: current status and future directions. Curr Opin 
Cardiol. Jul 2005;20(4):296-300. 

 
67. Wu JR, Moser DK, Lennie TA, Burkhart PV. Medication adherence in patients who have 

heart failure: a review of the literature. Nurs Clin North Am. Mar 2008;43(1):133-153; vii-
viii. 

 
68. Zuger A. The ‘other’ drug problem: Forgetting to take them. 2 June (Section F; Page 1, 
 Column 2) New York Times. 1998. 
 



 

185 

 

69. Lehane E, McCarthy G. Medication non-adherence--exploring the conceptual mire. Int J 
Nurs Pract. Feb 2009;15(1):25-31. 

 
70. Yousuf SJ, Jones LS. Adherence to Topical Glaucoma Medication During Hospitalization. J 

Glaucoma. Nov 2 2010;2:2. 
 
71. Dunn JD. Diabetes pharmacy management: balancing safety, cost, and outcomes. Am J 

Manag Care. Aug 2010;16(7 Suppl):S201-206. 
 
72. Restrepo RD, Alvarez MT, Wittnebel LD, et al. Medication adherence issues in patients 

treated for COPD. Int J Chron Obstruct Pulmon Dis. 2008;3(3):371-384. 
 
73. Pladevall M, Williams LK, Potts LA, Divine G, Xi H, Lafata JE. Clinical outcomes and 

adherence to medications measured by claims data in patients with diabetes. Diabetes 
Care. Dec 2004;27(12):2800-2805. 

 
74. Martin MY, Kohler C, Kim YI, et al. Taking less than prescribed: medication nonadherence 

and provider-patient relationships in lower-income, rural minority adults with 
hypertension. J Clin Hypertens. Sep 2010;12(9):706-713. 

 
75. McDonnell PJ, Jacobs MR. Hospital admissions resulting from preventable adverse drug 

reactions. Ann Pharmacother. Sep 2002;36(9):1331-1336. 
 
76. Schiff GD, Fung S, Speroff T, McNutt RA. Decompensated heart failure: symptoms, 

patterns of onset, and contributing factors. Am J Med. Jun 1 2003;114(8):625-630. 
 
77. Senst BL, Achusim LE, Genest RP, et al. Practical approach to determining costs and 

frequency of adverse drug events in a health care network. Am J Health Syst Pharm. Jun 
15 2001;58(12):1126-1132. 

 
78. New England Healthcare Institute. Press Release: Patient Medication Nonadherence Costs. 

2009; 
http://www.nehi.net/news/press_releases/110/nehi_research_shows_patient_medicatio
n_nonadherence_costs_health_care_system_290_billion_annually. Accessed November 1, 
2010. 

 
79. DiMatteo MR, Giordani PJ, Lepper HS, Croghan TW. Patient adherence and medical 

treatment outcomes: a meta-analysis. Med Care. 2002;40:794-811. 
 
80. Osterberg L, Blaschke T. Adherence to medication. N Engl J Med. Aug 4 2005;353(5):487-

497. 
 
81. AHRQ. Hospitalizations for Medication and Illicit Drug-related Conditions on the Rise 

among Americans Ages 45 and Older. 2010; 
http://www.ahrq.gov/news/press/pr2010/hospmedpr.htm. Accessed January 12, 2011. 

 

http://www.nehi.net/news/press_releases/110/nehi_research_shows_patient_medication_nonadherence_costs_health_care_system_290_billion_annually
http://www.nehi.net/news/press_releases/110/nehi_research_shows_patient_medication_nonadherence_costs_health_care_system_290_billion_annually
http://www.ahrq.gov/news/press/pr2010/hospmedpr.htm


 

186 

 

82. Gellad WF, Haas JS, Safran DG. Race/ethnicity and nonadherence to prescription 
medications among seniors: results of a national study. J Gen Intern Med. Nov 
2007;22(11):1572-1578. 

 
83. Kaplan RC, Bhalodkar NC, Brown EJ, Jr., White J, Brown DL. Race, ethnicity, and 

sociocultural characteristics predict noncompliance with lipid-lowering medications. Prev 
Med. Dec 2004;39(6):1249-1255. 

 
84. Roth MT, Esserman DA, Ivey JL, Weinberger M. Racial disparities in the quality of 

medication use in older adults: baseline findings from a longitudinal study. J Gen Intern 
Med. Mar 2010;25(3):228-234. 

 
85. Gerber BS, Cho YI, Arozullah AM, Lee SY. Racial differences in medication adherence: A 

cross-sectional study of Medicare enrollees. Am J Geriatr Pharmacother. Apr 
2010;8(2):136-145. 

 
86. Nguyen GC, LaVeist TA, Harris ML, Datta LW, Bayless TM, Brant SR. Patient trust-in-

physician and race are predictors of adherence to medical management in inflammatory 
bowel disease. Inflamm Bowel Dis. Aug 2009;15(8):1233-1239. 

 
87. Saha S, Freeman M, Toure J, Tippens KM, Weeks C, Ibrahim S. Racial and ethnic disparities 

in the VA health care system: a systematic review. J Intern Med. May 2008;23(5):654-671. 
 
88. Kreyenbuhl J, Dixon LB, McCarthy JF, Soliman S, Ignacio RV, Valenstein M. Does adherence 

to medications for type 2 diabetes differ between individuals with vs without 
schizophrenia? Schizophr Bull. Mar 2010;36(2):428-435. 

 
89. Valenstein M, Ganoczy D, McCarthy JF, Myra Kim H, Lee TA, Blow FC. Antipsychotic 

adherence over time among patients receiving treatment for schizophrenia: a 
retrospective review. J Clin Psychiatry. Oct 2006;67(10):1542-1550. 

 
90. Bosworth HB, Dudley T, Olsen MK, et al. Racial differences in blood pressure control: 

potential explanatory factors. Am J Med. Jan 2006;119(1):70 e79-15. 
 
91. Dominick KL, Golightly YM, Bosworth HB. Racial differences in analgesic/anti-

inflammatory medication adherence among patients with osteoarthritis. Ethn Dis. Winter 
2005;15(1):116-122. 

 
92. McGinnis KA, Fine MJ, Sharma RK, et al. Understanding racial disparities in HIV using data 

from the veterans aging cohort 3-site study and VA administrative data. Am J Public 
Health. Oct 2003;93(10):1728-1733. 

 
93. Centers for Disease Control and Prevention. High Blood Pressure Facts. 2010; 

http://www.cdc.gov/bloodpressure/facts.htm. Accessed November 19, 2010. 
 

http://www.cdc.gov/bloodpressure/facts.htm


 

187 

 

94. American Heart Association. Heart Disease and Stroke Statistics: 2009 Update At-A-
Glance. 2009; http://www.americanheart.org/downloadable/heart/1240250946756LS-
1982%20Heart%20and%20Stroke%20Update.042009.pdf. Accessed August 20, 2010. 

 
95. US Department of Health and Human Services NIoH, National Heart, lung, and Blood 

Institute. The Seventh Report of the Joint National Committee on Prevention, Detection, 
Evaluation, and Treatment of High Blood Pressure. JAMA. May 21 2003;289(19):2560-
2572. 

 
96. Lloyd-Jones D, Adams RJ, Brown TM, et al. Heart disease and stroke statistics 2010 update. 

Circulation. 2010;121:e1-e170. 
 
97. Krousel-Wood M, Thomas S, Muntner P, Morisky D. Medication adherence: a key factor in 

achieving blood pressure control and good clinical outcomes in hypertensive patients. Curr 
Opin Cardiol. Jul 2004;19(4):357-362. 

 
98. Vrijens B, Vincze G, Kristanto P, Urquhart J, Burnier M. Adherence to prescribed 

antihypertensive drug treatments: longitudinal study of electronically compiled dosing 
histories. BMJ. May 17 2008;336(7653):1114-1117. 

 
99. Takiya LN, Peterson AM, Finley RS. Meta-analysis of interventions for medication 

adherence to antihypertensives. Ann Pharmacother. Oct 2004;38(10):1617-1624. 
 
100. Hill MN, Miller NH, DeGeest S. ASH position paper: Adherence and persistence with taking 

medication to control high blood pressure. J Clin Hypertens. Oct 2010;12(10):757-764. 
 
101. Vik SA, Maxwell CJ, Hogan DB. Measurement, correlates, and health outcomes of 

medication adherence among seniors. Ann Pharmacother. Feb 2004;38(2):303-312. 
 
102. Elliott WJ. Optimizing medication adherence in older persons with hypertension. Int Urol 

Nephrol. 2003;35(4):557-562. 
 
103. Balkrishnan R. Predictors of medication adherence in the elderly. Clin Ther. Jul-Aug 

1998;20(4):764-771. 
 
104. Steiner JF, Ho PM, Beaty BL, et al. Sociodemographic and clinical characteristics are not 

clinically useful predictors of refill adherence in patients with hypertension. Circ 
Cardiovasc Qual Outcomes. Sep 2009;2(5):451-457. 

 
105. Iskedjian M, Einarson TR, MacKeigan LD, et al. Relationship between daily dose frequency 

and adherence to antihypertensive pharmacotherapy: evidence from a meta-analysis. Clin 
Ther. Feb 2002;24(2):302-316. 

 
106. Lewis LM. Factors associated with medication adherence in hypertensive blacks: a review 

of the literature. J Cardiovasc Nurs. May-Jun 2012;27(3):208-219. 
 

http://www.americanheart.org/downloadable/heart/1240250946756LS-1982%20Heart%20and%20Stroke%20Update.042009.pdf
http://www.americanheart.org/downloadable/heart/1240250946756LS-1982%20Heart%20and%20Stroke%20Update.042009.pdf


 

188 

 

107. Ruppar TM, Dobbels F, De Geest S. Medication beliefs and antihypertensive adherence 
among older adults: a pilot study. Geriatr Nurs. Mar-Apr 2012;33(2):89-95. 

 
108. Ogedegbe G, Harrison M, Robbins L, Mancuso CA, Allegrante JP. Barriers and facilitators of 

medication adherence in hypertensive African Americans: a qualitative study. Ethn Dis. 
Winter 2004;14(1):3-12. 

 
109. Schlomann P, Schmitke J. Lay beliefs about hypertension: An interpretive synthesis of the 

qualitative research. J Am Acad Nurse Prac. Jul 2007;19(7):358-367. 
 
110. Kressin NR, Orner MB, Manze M, Glickman ME, Berlowitz D. Understanding contributors 

to racial disparities in blood pressure control. Circ Cardiovasc Qual Outcomes. Mar 
2010;3(2):173-180. 

 
111. Chia LR, Schlenk EA, Dunbar-Jacob J. Effect of personal and cultural beliefs on medication 

adherence in the elderly. Drug Aging. 2006;23(3):191-202. 
 
112. Kressin NR, Wang F, Long J, et al. Hypertensive patients' race, health beliefs, process of 

care, and medication adherence. J Gen Int Med. Jun 2007;22(6):768-774. 
 
113. Johnson KS, Elbert-Avila KI, Tulsky JA. The influence of spiritual beliefs and practices on 

the treatment preferences of African Americans: a review of the literature. J Am Geriatr 
Soc. Apr 2005;53(4):711-719. 

 
114. Wang PS, Bohn RL, Knight E, Glynn RJ, Mogun H, Avorn J. Noncompliance with 

antihypertensive medications: the impact of depressive symptoms and psychosocial 
factors. J Gen Int Med. Jul 2002;17(7):504-511. 

 
115. Giaquinto S, Spiridigliozzi C. Possible influence of spiritual and religious beliefs on 

hypertension. Clin Exp Hypertens. Oct 2007;29(7):457-464. 
 
116. Oakley LD, Aekwarangkoon S, Ward EC. Successful holistic management of type 2 diabetes 

with depression: a very personal story. Holist Nurs Pract. Mar-Apr 2011;25(2):88-96. 
 
117. Pew Forum on Religion and Public Life. Religious beliefs and practices: Diverse and 

politically relevant. US religious landscape survey. 2008; pdf survey study. Available at: 
http://religions.pewforum.org/pdf/report2-religious-landscape-study-full.pdf. Accessed 
January 3, 2011. 

 
118. Phillips LL, Paukert AL, Stanley MA, Kunik ME. Incorporating religion and spirituality to 

improve care for anxiety and depression in older adults. Geriatrics. Aug 2009;64(8):15-18. 
 
119. Newlin K, Knafl K, Melkus GD. African-American spirituality: a concept analysis. ANS Adv 

Nurs Sci. Dec 2002;25(2):57-70. 
 
120. King S, Burgess E, Akinyela M, Counts-Spriggs., Parker N. Your body is God’s temple Res  

Aging. 2005;27(4):420-446. 

http://religions.pewforum.org/pdf/report2-religious-landscape-study-full.pdf


 

189 

 

 
121. Delaney C, Barrere C. Blessings: the influence of a spirituality-based intervention on 

psychospiritual outcomes in a cardiac population. Holist Nurs Pract. Jul-Aug 
2008;22(4):210-219. 

 
122. Thomas JC, Burton M, Griffin MT, Fitzpatrick JJ. Self-transcendence, spiritual well-being, 

and spiritual practices of women with breast cancer. J Holist Nurs. Jun 2010;28(2):115-122. 
 
123. Hill TD, Burdette AM, Ellison CG, Musick MA. Religious attendance and the health 

behaviors of Texas adults. Prev Med. Apr 2006;42(4):309-312. 
 
124. Hawks SR, Hull ML, Thalman RL, Richins PM. Review of spiritual health: definition, role, 

and intervention strategies in health promotion. Am J Health Promot. May-Jun 
1995;9(5):371-378. 

 
125. Gillum RF, Sullins DP. Cigarette smoking during pregnancy: independent associations with 

religious participation. Southern Med J. Jul 2008;101(7):686-692. 
 
126. Payne IR, Bergin AE, Bielema KA, Jenkins PH. Review of religion and mental health: 

Prevention and the enhancement of psychosocial functioning Prev Hum Serv. 1991;9:11-
40. 

 
127. Brown DR, Gary LE. Religious involvement and health status among African-American 

males. JNMA. Nov 1994;86(11):825-831. 
 
128. Gillum RF. Frequency of attendance at religious services and cigarette smoking in 

American women and men: the Third National Health and Nutrition Examination Survey. 
Prev Med. Aug 2005;41(2):607-613. 

 
129. Oleckno WA, Blacconiere MJ. Relationship of religiosity to wellness and other health-

related behaviors and outcomes. Psychol Rep. Jun 1991;68(3 Pt 1):819-826. 
 
130. Ai AL, Bolling SF. The use of complementary and alternative therapies among middle-aged 

and older cardiac patients. Am J Med Qual. Jan-Feb 2002;17(1):21-27. 
 
131. Whooley MA, Boyd AL, Gardin JM, Williams DR. Religious involvement and cigarette 

smoking in young adults: the CARDIA study study. Arch Int Med. Jul 22 2002;162(14):1604-
1610. 

 
132. Willis AS, Wallston KA, Johnson K. Tobacco and alcohol use among young adults:exploring 

religious faith, locus of health control and coping strategies as predictors. In: Plante TG, 
Sherman AC, eds. Faith and Health: Psychological Perspectives. New York: Guilford; 
2001:213-239. 

 
133. Nonnemaker JM, McNeely CA, Blum RW. Public and private domains of religiosity and 

adolescent health risk behaviors: evidence from the National Longitudinal Study of 
Adolescent Health. Soc Sci Med. Dec 2003;57(11):2049-2054. 



 

190 

 

 
134. Koenig HG, George LK, Cohen HJ, Hays JC, Larson DB, Blazer DG. The relationship between 

religious activities and cigarette smoking in older adults. J Gerontol A Biol Sci Med Sci. Nov 
1998;53(6):M426-434. 

 
135. Yohannes AM, Koenig HG, Baldwin RC, Connolly MJ. Health behaviour, depression and 

religiosity in older patients admitted to intermediate care. Int J Geriatr Psychiat. Jul 
2008;23(7):735-740. 

 
136. Quinn ME, Guion WK. A faith-based and cultural approach to promoting self-efficacy and 

regular exercise in older African American women. Gerontol Geriatr Educ. Jan 
2010;31(1):1-18. 

 
137. Chester DN, Himburg SP, Weatherspoon LJ. Spirituality of African-American women: 

correlations to health-promoting behaviors. J Natl Black Nurses Assoc. Jul 2006;17(1):1-8. 
 
138. Kim KH, Linnan L, Campbell MK, Brooks C, Koenig HG, Wiesen C. The WORD (wholeness, 

oneness, righteousness, deliverance): a faith-based weight-loss program utilizing a 
community-based participatory research approach. Health Educ Behav. Oct 
2008;35(5):634-650. 

 
139. Bopp M, Lattimore D, Wilcox S, et al. Understanding physical activity participation in 

members of an African American church: a qualitative study. Health Educ Res. Dec 
2007;22(6):815-826. 

 
140. Fitzgibbon ML, Stolley MR, Ganschow P, et al. Results of a faith-based weight loss 

intervention for black women. JNMA. Oct 2005;97(10):1393-1402. 
 
141. Yanek LR, Becker DM, Moy TF, Gittelsohn J, Koffman DM. Project Joy: faith based 

cardiovascular health promotion for African American women. Public Health Rep. 
2001;116 Suppl 1:68-81. 

 
142. Kumanyika SK, Charleston JB. Lose weight and win: a church-based weight loss program 

for blood pressure control among black women. Patient Educ Couns. Feb 1992;19(1):19-
32. 

 
143. McNabb W, Quinn M, Kerver J, Cook S, Karrison T. The PATHWAYS church-based weight 

loss program for urban African-American women at risk for diabetes. Diabetes Care. Oct 
1997;20(10):1518-1523. 

 
144. Campbell MK, Motsinger BM, Ingram A, et al. The North Carolina Black Churches United 

for Better Health Project: intervention and process evaluation. Health Educ Behav. Apr 
2000;27(2):241-253. 

 
145. Oexmann MJ, Thomas JC, Taylor KB, et al. Short-term impact of a church-based approach 

to lifestyle change on cardiovascular risk in African Americans. Ethn Dis. Winter 
2000;10(1):17-23. 



 

191 

 

 
146. Holt EW, Muntner P, Joyce CJ, Webber L, Krousel-Wood MA. Health-related quality of life 

and antihypertensive medication adherence among older adults. Age Ageing. Jul 
2010;39(4):481-487. 

 
147. Loeb SJ. African American older adults coping with chronic health conditions. J Transcult 

Nurs. Apr 2006;17(2):139-147. 
 
148. Gauchet A, Tarquinio C, Fischer G. Psychosocial predictors of medication adherence 

among persons living with HIV. Int J Behav Med. 2007;14(3):141-150. 
 
149. Hill PC, Pargament KI. Advances in the conceptualization and measurement of religion and 

spirituality. Implications for physical and mental health research. Am Psychol. Jan 
2003;58(1):64-74. 

 
150. Kemppainen J, Kim-Godwin YS, Reynolds NR, Spencer VS. Beliefs about HIV disease and 

medication adherence in persons living with HIV/AIDS in rural southeastern North 
Carolina. J Assoc Nurses AIDS Care. Mar-Apr 2008;19(2):127-136. 

 
151. Brown CM. Exploring the role of religiosity in hypertension management among African 

Americans. J Health Care Poor U. Feb 2000;11(1):19-32. 
 
152. Casarez RL, Engebretson JC, Ostwald SK. Spiritual practices in self-management of 

diabetes in African Americans. Holistic Nurs Pract. Jul-Aug 2010;24(4):227-237. 
 
153. Unantenne N, Warren N, Canaway R, Manderson L. The Strength to Cope: Spirituality and 

Faith in Chronic Disease. J Rel Health. Nov 16 2011. 
 
154. Rose LE, Kim MT, Dennison CR, Hill MN. The contexts of adherence for African Americans 

with high blood pressure. J Adv Nurs. Sep 2000;32(3):587-594. 
 
155. Lukoschek P. African Americans' beliefs and attitudes regarding hypertension and its 

treatment: a qualitative study. J Health Care Poor U. Nov 2003;14(4):566-587. 
 
156. Morrison A, Wertheimer AI, Berger ML. Interventions to improve antihypertensive drug 

adherence: a quantitative review of trials. Formulary. 2000;35(3):234-236. 
 
157. Walker CC. An educational intervention for hypertension management in older African 

Americans. Ethn Dis. Spring-Summer 2000;10(2):165-174. 
 
158. Polzer R, Miles MS. Spirituality and self-management of diabetes in African Americans. J 

Holist Nurs. Jun 2005;23(2):230-250; discussion 251-234; quiz 226-237. 
 
159. Samuel-Hodge CD, Headen SW, Skelly AH, et al. Influences on day-to-day self-

management of type 2 diabetes among African-American women: spirituality, the multi-
caregiver role, and other social context factors. Diabetes Care. Jul 2000;23(7):928-933. 

 



 

192 

 

160. Holt CL, Lukwago SN, Kreuter MW. Spirituality, breast cancer beliefs and mammography 
utilization among urban African American women. J Health Psych. May 2003;8(3):383-396. 

 
161. Puchalski CM. The role of spirituality in health care. BUMC. 2001;14(4):352-357. 
 
162. Powell LH, Shahabi L, Thoresen CE. Religion and spirituality. Linkages to physical health. 

Am Psychol. Jan 2003;58(1):36-52. 
 
163. Chida Y, Steptoe A, Powell LH. Religiosity/spirituality and mortality. A systematic 

quantitative review. Psychother Psychosom. 2009;78(2):81-90. 
 
164. Beery TA, Baas LS, Fowler C, Allen G. Spirituality in persons with heart failure. J Holist 

Nurs. Mar 2002;20(1):5-25; quiz 26-30. 
 
165. Nicholson A, Rose R, Bobak M. Associations between different dimensions of religious 

involvement and self-rated health in diverse European populations. Health Psychol. Mar 
2010;29(2):227-235. 

 
166. Oman D, Kurata JH, Strawbridge WJ, Cohen RD. Religious attendance and cause of death 

over 31 years. Int J Psychiat Med. 2002;32(1):69-89. 
 
167. Park CL. Religiousness/spirituality and health: a meaning systems perspective. J Behav 

Med. Aug 2007;30(4):319-328. 
 
168. Gillum RF, King DE, Obisesan TO, Koenig HG. Frequency of attendance at religious services 

and mortality in a U.S. national cohort. Ann Epidem. Feb 2008;18(2):124-129. 
 
169. MCCullough ME, Larson DB, Hoyt WT, Koenig HG, Thoresen CE. Religous involvement and 

mortality: a meta-analytic review. Health Psychol. 2000;19:211-222. 
 
170. Oman D, Reed D. Religion and mortality among the community-dwelling elderly. Am J 

Public Health. Oct 1998;88(10):1469-1475. 
 
171. Schnall E, Wassertheil-Smoller S, Swencionis C, et al. The relationship between religion 

and cardiovascular outcomes and all-cause mortality in the Women's Health Initiative 
Observational Study. Psychol Health. Feb 2010;25(2):249-263. 

 
172. Larson DB, Larson SS, Koenig HG. Mortality and religion/spirituality: a brief review of the 

research. Ann Pharmacother. Jun 2002;36(6):1090-1098. 
 
173. Chatters LM. Religion and health: public health research and practice. Ann Rev Public 

Health. 2000;21:335-367. 
 
174. Townsend M, Kladder V, Ayele H, Mulligan T. Systematic review of clinical trials examining 

the effects of religion on health. South Med J. Dec 2002;95(12):1429-1434. 
 
175. Koenig HG. STUDENTJAMA. Taking a spiritual history. JAMA. Jun 16 2004;291(23):2881. 



 

193 

 

 
176. Moreira-Almeida A, Neto FL, Koenig HG. Religiousness and mental health: a review. Rev 

Bras Psiquiatr. Sep 2006;28(3):242-250. 
 
177. Braam AW, Beekman AT, Deeg DJ, Smit JH, van Rilburg W. Religiosity as a protective or 

prognostic factor of depression in later life: results from a community survey in The 
Netherlands. Acta Psychiatr Scand. 1997;96:199-205. 

 
178. Bosworth HB, Park KS, McQuoid DR, Hays JC, Steffens DC. The impact of religious practice 

and religious coping on geriatric depression. Int J Geriatr Psychiatr. Oct 2003;18(10):905-
914. 

 
179. Centers for Disease Control and Prevention: National Center for Chronic Disease 

Prevention and Health Promotion DfHDaSP. February is American Heart Month. 2010; 
http://www.cdc.gov/Features/HeartMonth/. Accessed December 28, 2010. 

 
180. Vollman MW, LaMontagne LL, Wallston KA. Existential well-being predicts perceived 

control in adults with heart failure. Appl Nurs Res. Aug 2009;22(3):198-203. 
 
181. Benninghoven D, Kaduk A, Wiegand U, Specht T, Kunzendorf S, Jantschek G. Influence of 

anxiety on the course of heart disease after acute myocardial infarction - risk factor or 
protective function? Psychother Psychosom. 2006;75(1):56-61. 

 
182. Davidson PM, Dracup K, Phillips J, Daly J, Padilla G. Preparing for the worst while hoping 

for the best: the relevance of hope in the heart failure illness trajectory. J Cardiovasc Nurs. 
May-Jun 2007;22(3):159-165. 

 
183. Morris EL. The relationship of spirituality to coronary heart disease. Alt Therapies Health 

Med. Sep-Oct 2001;7(5):96-98. 
 
184. Westlake C, Dracup K. Role of spirituality in adjustment of patients with advanced heart 

failure. Prog Cardiovasc Nurs. Summer 2001;16(3):119-125. 
 
185. Bekelman DB, Dy SM, Becker DM, et al. Spiritual well-being and depression in patients 

with heart failure. J Gen Int Med. Apr 2007;22(4):470-477. 
 
186. Koenig HG, George LK, Hays JC, Larson DB, Cohen HJ, Blazer DG. The relationship between 

religious activities and blood pressure in older adults. Inter J Psychiatr Med. 
1998;28(2):189-213. 

 
187. Wyatt SB, Akylbekova EL, Wofford MR, et al. Prevalence, awareness, treatment, and 

control of hypertension in the Jackson Heart Study. Hypertension. Mar 2008;51(3):650-
656. 

 
188. Wyatt SB, Giles TD. Prevalence, awareness, treatment, and control of hypertension in the 

Jackson Heart Study. Paper presented at: American Society of Hypertension 21st Annual 
Scientific Meeting; May 16-20, 2006; New York City. 

http://www.cdc.gov/Features/HeartMonth/


 

194 

 

 
189. Levin JS, Vanderpool HY. Is religion therapeutically significant for hypertension? Soc Sci 

Med. 1989;29(1):69-78. 
 
190. Newlin K, Melkus GD, Chyun D, Jefferson V. The relationship of spirituality and health 

outcomes in Black women with type 2 diabetes. Ethn Dis. Winter 2003;13(1):61-68. 
 
191. Steffen PR, Hinderliter AL, Blumenthal JA, Sherwood A. Religious coping, ethnicity, and 

ambulatory blood pressure. Psychosom Med. Jul-Aug 2001;63(4):523-530. 
 
192. Loustalot F, Wyatt S, May W, Sims M, Ellison C. Positive influence of religion and 

spirituality on blood pressure in the Jackson Heart Study. J Clin Hypertens. 
2006;Supplement A, 8(5):148. 

 
193. Friedlander Y, Kark JD, Kaufmann NA, Stein Y. Coronary heart disease risk factors among 

religious groupings in a Jewish population sample in Jerusalem. Am J Clin Nutr. Sep 
1985;42(3):511-521. 

 
194. Newlin K, Melkus GD, Tappen R, Chyun D, Koenig HG. Relationships of religion and 

spirituality to glycemic control in Black women with type 2 diabetes. Nurs Res. Sep-Oct 
2008;57(5):331-339. 

 
195. Maselko J, Kubzansky L, Kawachi I, Seeman T, Berkman L. Religious service attendance and 

allostatic load among high-functioning elderly. Psychosom Med. Jun 2007;69(5):464-472. 
 
196. Ironson G, Solomon GF, Balbin EG, et al. The Ironson-woods Spirituality/Religiousness 

Index is associated with long survival, health behaviors, less distress, and low cortisol in 
people with HIV/AIDS. Ann Behav Med. Winter 2002;24(1):34-48. 

 
197. Sephton SE, Koopman C, Schaal M, Thoresen C, Spiegel D. Spiritual expression and 

immune status in women with metastatic breast cancer: an exploratory study. Breast J. 
Sep-Oct 2001;7(5):345-353. 

 
198. Ness P. Religion and public health. J Relig Health. 1999;38(1):15-26. 
 
199. Levin JS. Religion and health: is there an association, is it valid, and is it causal? Soc Sci 

Med. Jun 1994;38(11):1475-1482. 
 
200. Streiner DL. Breaking up is hard to do: the heartbreak of dichotomizing continuous data. 

Can J Psychatr. Apr 2002;47(3):262-266. 
 
201. Pickard JG, Guo B. Clergy as mental health service providers to older adults. Aging Ment 

Health. Sep 2008;12(5):615-624. 
 
202. Royston P, Altman DG, Sauerbrei W. Dichotomizing continuous predictors in multiple 

regression: a bad idea. Stat Med. Jan 15 2006;25(1):127-141. 
 



 

195 

 

203. Koenig HG, Pargament KI, Nielsen J. Religious coping and health status in medically ill 
hospitalized older adults. J Nerv Ment Dis. Sep 1998;186(9):513-521. 

 
204. Smith BW, Pargament KI, Brant C, Oliver JM. Noah revisited: Religious coping by church 

members and the impact of the 1993 midwest flood. J Commun Psychol. Mar 
2000;28(2):169-186. 

 
205. Pargament KI. The bitter and the sweet: An evaluation of the costs and benefits of 

religiousness. Psychol Inq. 2002;13(3):168-181. 
 
206. Fitchett G, Powell LH. Daily spiritual experiences, systolic blood pressure, and 

hypertension among midlife women in SWAN. Ann Behav Med. Jun 2009;37(3):257-267. 
 
207. Koenig HG, Moberg DO, Kvale JN. Religious activities and attitudes of older adults in a 

geriatric assessment clinic. J Am Ger Soc. Apr 1988;36(4):362-374. 
 
208. Yeager DM, Glei DA, Au M, Lin HS, Sloan RP, Weinstein M. Religious involvement and 

health outcomes among older persons in Taiwan. Soc Sci Med. Oct 2006;63(8):2228-2241. 
 
209. Berg GE, Fonss N, Reed AJ, VandeCreek L. The impact of religious faith and practice on 

patients suffering from a major affective disorder: a cost analysis. J Pastoral Care. Winter 
1995;49(4):359-363. 

 
210. Woolley S. Jehovah's Witnesses in the emergency department: what are their rights? 

Emerg Med J. Dec 2005;22(12):869-871. 
 
211. Kliewer S. Allowing spirituality into the healing process. J Fam Pract. Aug 2004;53(8):616-

624. 
 
212. Hills J, Paice JA, Cameron JR, Shott S. Spirituality and distress in palliative care 

consultation. J Pall Med. Aug 2005;8(4):782-788. 
 
213. Kaldjian LC, Jekel JF, Friedland G. End-of-life decisions in HIV-positive patients: the role of 

spiritual beliefs. AIDS. Jan 1 1998;12(1):103-107. 
 
214. Vess M, Arndt J, Cox CR, Routledge C, Goldenberg JL. Exploring the existential function of 

religion: the effect of religious fundamentalism and mortality salience on faith-based 
medical refusals. J Pers Soc Psych. Aug 2009;97(2):334-350. 

 
215. White M, Verhoef M. Cancer as part of the journey: the role of spirituality in the decision 

to decline conventional prostate cancer treatment and to use complementary and 
alternative medicine. Integr Cancer Ther. Jun 2006;5(2):117-122. 

 
216. Hall DE, Curlin F, Koenig HG. When clinical medicine collides with religion. Lancet. Dec 

2003;362 Suppl:s28-29. 
 



 

196 

 

217. Greenberg D, Witztum E. Problems in the treatment of religious patients. Am J Psychother. 
Oct 1991;45(4):554-565. 

 
218. Roter DL, Hall JA, Merisca R, Nordstrom B, Cretin D, Svarstad B. Effectiveness of 

interventions to improve patient compliance: a meta-analysis. Med Care. 1998;36(8):1138-
1161. 

 
219. Scisney-Matlock M, Watkins KW, Colling KB. The interaction of age and cognitive 

representations in predicting blood pressure. West J Nurs Res. 2001;23(5):476-489. 
 
220. Ellison CG, Levin JS. The religion-health connection: evidence, theory, and future 

directions. Health Educ Behav. Dec 1998;25(6):700-720. 
 
221. DiMatteo MR. Social support and patient adherence to medical treatment: a meta-

analysis. Health Psych. Mar 2004;23(2):207-218. 
 
222. Hampton JS, Weinert C. An exploration of spirituality in rural women with chronic illness. 

Holist Nurs Pract. Jan-Feb 2006;20(1):27-33. 
 
223. Glicken MD. Evidence-based practice and the significance of religion and spirituality in the 

lives of older adults. Evidence-Based Counseling and Psychotherapy for an Aging 
Population. 1st ed. Academic Press; 2009:265-287. 

 
224. Canada AL, Parker PA, de Moor JS, Basen-Engquist K, Ramondetta LM, Cohen L. Active 

coping mediates the association between religion/spirituality and quality of life in ovarian 
cancer. Gyn Oncol. Apr 2006;101(1):102-107. 

 
225. Bradley D. Religious involvement and social resources: Evidence from the data set 

"Americans Changing Lives." J Sci Study Rel. 1995;34:259-273. 
 
226. Salsman JM, Brown TL, Brechting EH, Carlson CR. The link between religion and spirituality 

and psychological adjustment: the mediating role of optimism and social support. Pers 
Social Psych Bull. Apr 2005;31(4):522-535. 

 
227. Ellison CG, George, L.E. Religious involvement, social ties, and social support in a 

Southeastern community. J Sci Study Rel. 1994;33:46-61. 
 
228. George LK, Larson, D.B., Koenig, H.G., McCullough, M.E. Spirituality and health: What we 

know, what we need to know. J Soc Clin Psych. 2000;19(1):102-116. 
 
229. Stewart DE, Yuen T. A systematic review of resilience in the physically ill. Psychosomatics. 

May-Jun 2011;52(3):199-209. 
 
230. Smith ED. The role of black churches in supporting compliance with antihypertension 

regimens. Public Health Nurs. Dec 1989;6(4):212-217. 
 



 

197 

 

231. Smith KM, Hoesli TM. Effects of religious and personal beliefs on medication regimen 
design. Orthopedics. Apr 2011;34(4):292-295. 

 
232. Krousel-Wood MA, Muntner P, Joyce CJ, et al. Adverse effects of complementary and 

alternative medicine on antihypertensive medication adherence: findings from the cohort 
study of medication adherence among older adults. J Am Geriatr Soc. Jan 2010;58(1):54-
61. 

 
233. Miller NH, Berra K, Long J. Hypertension 2008--awareness, understanding, and treatment 

of previously diagnosed hypertension in baby boomers and seniors: a survey conducted by 
Harris interactive on behalf of the Preventive Cardiovascular Nurses Association. J Clin 
Hypertens. May 2010;12(5):328-334. 

 
234. Roh YS. Modeling adherence to therapeutic regimens in patients with hypertension. 

Taehan Kanho Hakhoe Chi. Jun 2005;35(4):737-744. 
 
235. Col N, Fanale JE, Kronholm P. The role of medication noncompliance and adverse drug 

reactions in hospitalizations of the elderly. Arch Int Med. 1990;150:841-845. 
 
236. Haynes DF, P JW. The lived experience of healthy behaviors in people with debilitating 

illness. Holistic Nurs Pract. Jan-Feb 2008;22(1):44-53. 
 
237. Becker G, Newsom E. Resilience in the face of serious illness among chronically ill African 

Americans in later life. J Geron (Series B). Jul 2005;60(4):S214-223. 
 
238. Ironson G, Hayward H. Do positive psychosocial factors predict disease progression in HIV-

1? A review of the evidence. Psychosom Med. Jun 2008;70(5):546-554. 
 
239. Lawson EJ, Thomas C. Wading in the waters: spirituality and older black Katrina survivors. 

J Health Care Poor U. May 2007;18(2):341-354. 
 
240. Weaver AJ, Flannelly KJ. The role of religion/spirituality for cancer patients and their 

caregivers. South Med J. Dec 2004;97(12):1210-1214. 
 
241. Trevino KM, Pargament KI, Cotton S, et al. Religious coping and physiological, 

psychological, social, and spiritual outcomes in patients with HIV/AIDS: cross-sectional 
and longitudinal findings. AIDS Behav. Apr 2010;14(2):379-389. 

 
242. Pargament KI, Koenig HG, Tarakeshwar N, Hahn J. Religious coping methods as predictors 

of psychological, physical and spiritual outcomes among medically ill elderly patients: a 
two-year longitudinal study. J Health Psychol. Nov 2004;9(6):713-730. 

 
243. Zaza C, Sellick SM, Hillier LM. Coping with cancer: what do patients do. J Psychosoc Oncol. 

2005;23(1):55-73. 
 



 

198 

 

244. Heckman BD, Catz SL, Heckman TG, Miller JG, Kalichman SC. Adherence to antiretroviral 
therapy in rural persons living with HIV disease in the United States. AIDS Care. Feb 
2004;16(2):219-230. 

 
245. Stewart WC, Sharpe ED, Kristoffersen CJ, Nelson LA, Stewart JA. Association of strength of 

religious adherence with attitudes regarding glaucoma or ocular hypertension. 
Ophthalmic Res. 2011;45(1):53-56. 

 
246. Vyavaharkar M, Moneyham L, Tavakoli A, et al. Social support, coping, and medication 

adherence among HIV-positive women with depression living in rural areas of the 
southeastern United States. AIDS patient care and STDs. Sep 2007;21(9):667-680. 

 
247. Watkins KW, Shifren K, Park DC, Morrell RW. Age, pain, and coping with rheumatoid 

arthritis. Pain. Sep 1999;82(3):217-228. 
 
248. Matthews DA, McCollough ME, Swyers JP, Milano MG, Larson DB, Koenig HG. Religious 

commitment and health status. Arch Fam Med. Nov-Dec 1999;8(6):476. 
 
249. Allen D, Marshall ES. Spirituality as a coping resource for African American parents of 

chronically ill children. MCN Am J Matern Child Nurs. Jul-Aug 2010;35(4):232-237. 
 
250. Dingley C, Roux G. Inner strength in older Hispanic women with chronic illness. J Cult 

Divers. Spring 2003;10(1):11-22. 
 
251. Holland JC, Passik S, Kash KM, et al. The role of religious and spiritual beliefs in coping 

with malignant melanoma. Psycho-oncology. Jan-Feb 1999;8(1):14-26. 
 
252. Maliski SL, Connor SE, Williams L, Litwin MS. Faith among low-income, African 

American/black men treated for prostate cancer. Cancer Nurs. Nov-Dec 2010;33(6):470-
478. 

 
253. Koenig HG. Religious attitudes and practices of hospitalized medically ill older adults. Int J 

Geriatr Psychiatry. Apr 1998;13(4):213-224. 
 
254. Gurwitz JH, Field TS, Harrold LR, et al. Incidence and preventability of adverse drug events 

among older persons in the ambulatory setting. JAMA. Mar 5 2003;289(9):1107-1116. 
 
255. Field TS, Mazor KM, Briesacher B, Debellis KR, Gurwitz JH. Adverse drug events resulting 

from patient errors in older adults. J Am Ger Soc. Feb 2007;55(2):271-276. 
 
256. Pham CB, Dickman RL. Minimizing adverse drug events in older patients. Am Fam 

Physician. Dec 15 2007;76(12):1837-1844. 
 
257. Koenig HG, Bussing A. The Duke University Index (DUREL): A five-item measure for use in 

epidemiological studies. Religions. 2010;1(1):78-85. 
 



 

199 

 

258. Holt CL, Clark EM, Klem PR. Expansion and validation of the spiritual health locus of 
control scale: factorial analysis and predictive validity. J Health Psychol. Jul 
2007;12(4):597-612. 

 
259. John E Fetzer Institute. Multidimensional measurement of religiousness/spirituality for use 

in health research: A report of the Fetzer Institute/National Institute on Agining Working 
Group. Kalamazoo, MI: Fetzer Institute; 2003, October, 1999 October. 

 
260. James SA, Strogatz DS, Wing SB, Ramsey DL. Socioeconomic status, John Henryism, and 

hypertension in Blacks and Whites. Am J Epidem. 1987;126:664-673. 
 
261. Boutin-Foster C, Alexander J. Development and validation of the Tangible, Informational, 

and emotional Social Support Survey. J Cardiopul Rehab. Sep-Oct 2006;26(5):307-313. 
 
262. Morisky DE, Green LW, Levine DM. Concurrent and predictive validity of a self-reported 

measure of medication adherence. Med Care. Jan 1986;24(1):67-74. 
 
263. Holt CL, Clark EM, Kreuter MW, Rubio DM. Spiritual health locus of control and breast 

cancer beliefs among urban African American women. Health Psych. May 2003;22(3):294-
299. 

 
264. Rotter JB. Generalized expectancies for internal versus external control of reinforcement. 

Psychol Mono. 1966;80 (whole no. 609). 
 
265. Wallston BA, Wallston KA, Kaplan GD, Maides SA. Development and validation of the 

Health Locus of Control (HLC) Scale. J Consult Clin Psych. 1976;44(4):580-585. 
 
266. Wallston KA, Wallston BS, DeVellis R. Development of the Multidimensional Health Locus 

of Control Scales. Health Ed Mono. 1978;6:161-170. 
 
267. Wallston KA, Malcarne VL, Flores L, Hansdottir I, Smith CA, Stein MJ. Does God determine 

your health? The God Locus of Health Control Scale. Cognitive Ther Res. 1999;23:131-142. 
 
268. Leshner G, Cheng IH, Song HJ, Choi Y, Frisby C. The role of spiritual health locus of control 

in breast cancer information processing between african american and caucasian women. 
Integr Med Insights. 2006;1:35-44. 

 
269. Mellins CA, Havens JF, McDonnell C, et al. Adherence to antiretroviral medications and 

medical care in HIV-infected adults diagnosed with mental and substance abuse disorders. 
AIDS Care. Feb 2009;21(2):168-177. 

 
270. Idler EL, Musick MA, Ellison CG, et al. Measuring multiple dimensions of religion and 

spirituality for health research: conceptual background and findings from the 1998 
General Social Survey. Res Aging. 2003;25:327-365. 

 



 

200 

 

271. Fernander AF, Duran RE, Saab PG, Llabre MM, Schneiderman N. Assessing the reliability 
and validity of the John Henry Active Coping Scale in an urban sample of African 
Americans and white Americans. Ethn Health. May 2003;8(2):147-161. 

 
272. Bennett GG, Merritt MM, Sollers JJ, et al. Stress, coping, and health outcomes among 

African-Americans: A review of the John Henryism hypothesis. Psychol Health. Jun 
2004;19(3):369-383. 

 
273. Carver CS, Scheier MF, Weintraub JK. Assessing coping strategies: a theoretically based 

approach. J Pers Soc Psychol . Feb 1989;56(2):267-283. 
 
274. Crowne DP, Marlowe D. A new scale of social desirability independent of 

psychopathology. J Consult Psychol. Aug 1960;24:349-354. 
 
275. Scheier MF, Carver CS. Optimism, coping, and health: assessment and implications of 

generalized outcome expectancies. Health Psych. 1985;4(3):219-247. 
 
276. Merritt MM, McCallum TJ, Fritsch T. How much striving is too much? John Henryism active 

coping predicts worse daily cortisol responses for African American but not white female 
dementia family caregivers. Am J Ger Psychiat. May 2011;19(5):451-460. 

 
277. Myers H, Lewis T, Parker-Dominguez T. Stress, coping, and minority health: a 

biopsychosocial perspective on ethnic health disparities. In: Bernal G, Trimble J, Burlew 
AK, eds. Handbook of Racial & Ethnic Minority Psychology. Vol 4. Thousand Oaks, 
California: Sage Publications; 2003:377-399. 

 
278. Sherbourne CD, Stewart AL. The MOS social support survey. Soc Sci Med. 1991;32(6):705-

714. 
 
279. Debnam KJ, Holt CL, Clark EM, et al. Spiritual health locus of control and health behaviors 

in African Americans. American journal of health behavior. Mar 2012;36(3):360-372. 
 
280. Holt CL, Clark EM, Klem PR. Expansion and validation of the spiritual health locus of 

control scale: factorial analysis and predictive validity. J Health Psychol. Jul 
2007;12(4):597-612. 

 
281. Boutin-Foster C, Rodriguez A. Psychosocial Correlates of Overweight or Obese Status in 

Latino Adults with Coronary Artery Disease. Journal of Immigrant and Minority Health. 
Oct 2009;11(5):359-365. 

 
282. Fernander AF, Patten CA, Schroeder DR, Stevens SR, Eberman KM, Hurt RD. Exploring the 

association of John Henry active coping and education on smoking behavior and nicotine 
dependence among Blacks in the USA. Soc Sci Med. Feb 2005;60(3):491-500. 

 
283. Holt EW, Muntner P, Joyce C, Morisky DE, Webber LS, Krousel-Wood M. Life Events, 

Coping, and Antihypertensive Medication Adherence Among Older Adults: The Cohort 



 

201 

 

Study of Medication Adherence among Older Adults. Am J Epidem. Oct 1 2012;176 Suppl 
7:S64-71. 

 
284. Krousel-Wood M, Joyce C, Holt E, et al. Predictors of decline in medication adherence: 

results from the cohort study of medication adherence among older adults. Hypertension. 
Nov 2011;58(5):804-810. 

 
285. DeVellis RF. Scale development: Theory and Applications. 2nd ed. Thousand Oaks, Calif.: 

SAGE Publications; 2003. 
 
286. Peterson RA. A meta-analysis of cronbach's coefficient alpha. J Consumer Res. 

1994;21(2):381-391. 
 
287. Charles H, Good CB, Hanusa BH, Chang CC, Whittle J. Racial differences in adherence to 

cardiac medications. JNMA. Jan 2003;95(1):17-27. 
 
288. van Eijken M, Tsang S, Wensing M, de Smet PA, Grol RP. Interventions to improve 

medication compliance in older patients living in the community: a systematic review of 
the literature. Drugs Aging. 2003;20(3):229-240. 

 
289. Soumerai SB, Pierre-Jacques M, Zhang F, et al. Cost-related medication nonadherence 

among elderly and disabled medicare beneficiaries: a national survey 1 year before the 
medicare drug benefit. Arch Intern Med. Sep 25 2006;166(17):1829-1835. 

 
290. Monane M, Bohn RL, Gurwitz JH, Glynn RJ, Levin R, Avorn J. Compliance with 

antihypertensive therapy among elderly Medicaid enrollees: the roles of age, gender, and 
race. Am J Public Health. Dec 1996;86(12):1805-1808. 

 
291. Shulman N, Cutter G, Daughtery R, Sexton Mea. Correlates of attendance and compliance 

in hypertension detection and follow-up program. Cont Clin Trials. 1982;3:13-27. 
 
292. Benner JS, Chapman RH, Petrilla AA, Tang SS, Rosenberg N, Schwartz JS. Association 

between prescription burden and medication adherence in patients initiating 
antihypertensive and lipid-lowering therapy. Am J Health Syst Pharm. Aug 15 
2009;66(16):1471-1477. 

 
293. Wei L, Wang J, Thompson P, Wong S, Struthers AD, MacDonald TM. Adherence to statin 

treatment and readmission of patients after myocardial infarction: a six year follow up 
study. Heart 2002;88:229-233. 

 
294. Islam T, Muntner P, Webber LS, Morisky DE, Krousel-Wood MA. Cohort study of 

medication adherence in older adults (CoSMO): extended effects of Hurricane Katrina on 
medication adherence among older adults. Am J Med Sci. Aug 2008;336(2):105-110. 

 
295. Cohen J. Statistical Power Analysis for the Behavioral Sciences. 2nd ed. Hillsdale, N.J.: L. 

Erlbaum Associates; 1988. 
 



 

202 

 

296. Lowry KP, Dudley TK, Oddone EZ, Bosworth HB. Intentional and unintentional 
nonadherence to antihypertensive medication. Ann Pharmacother. Jul-Aug 2005;39(7-
8):1198-1203. 

 
297. McLaughlin SS, McLaughlin AD, Van Slyke JA. Faith and religious beliefs in an outpatient 

military population. South Med J. Jun 2010;103(6):527-531. 
 
298. Hamilton JB, Crandell JL, Carter JK, Lynn MR. Reliability and validity of the perspectives of 

Support From God Scale. Nurs Res. Mar-Apr 2010;59(2):102-109. 
 
299. Holt CL, Caplan L, Schulz E, et al. Role of religion in cancer coping among African 

Americans: a qualitative examination. J Psychosoc Oncol. 2009;27(2):248-273. 
 
300. Koenig HG, Cohen HJ, Blazer DG, Kudler HS, Krishnan KR, Sibert TE. Religious coping and 

cognitive symptoms of depression in elderly medical patients. Psychosomatics. Jul-Aug 
1995;36(4):369-375. 

 
301. Cotton S, Puchalski CM, Sherman SN, et al. Spirituality and religion in patients with 

HIV/AIDS. J Gen Int Med. Dec 2006;21 Suppl 5(5):S5-13. 
 
302. Gellad WF, Grenard JL, Marcum ZA. A systematic review of barriers to medication 

adherence in the elderly: looking beyond cost and regimen complexity. Am J Geriatr 
Pharmacother. Feb 2011;9(1):11-23. 

 
303. Newport F. Religion most important to Blacks, women, and older Americans. November 

29, 2006; http://www.gallup.com/poll/25585/Religion-Most-Important-Blacks-Women-
Older-Americans.aspx. Accessed December 14, 2010. 

 
304. Gallup News Service. Religion. 2011; http://www.gallup.com/poll/1690/Religionaspx. 

Accessed July 20, 2012. 
 
305. Morse ML, Salmon MP. North Carolina Senior Centers 2008:A Report Prepared for the 

Division of Aging and Adult Services. http://ssw.unc.edu/cares/2008srcensurvey.pdf: NC 
Department of Health and Human Services;September 2009. 

 
306. U.S. Department of Commerce. United States Census Bureau: Population Estimates. Last 

Revised: June 27, 2012; http://www.census.gov/popest/data/index.html. Accessed 
October 16, 2012. 

 
307. Morisky DE, Ang A, Krousel-Wood M, Ward HJ. Predictive validity of a medication 

adherence measure in an outpatient setting. J Clin Hypertens. May 2008;10(5):348-354. 
 
308. Krousel-Wood M, Isalm T, Webber LS, Re RN, Morisky D, Muntner P. New medication 

adherence scale versus pharmacy fill rates in seniors with hypertension. Am J Man Care. 
2009;15(1):59-66. 

 

http://www.gallup.com/poll/25585/Religion-Most-Important-Blacks-Women-Older-Americans.aspx
http://www.gallup.com/poll/25585/Religion-Most-Important-Blacks-Women-Older-Americans.aspx
http://www.gallup.com/poll/1690/Religionaspx
http://ssw.unc.edu/cares/2008srcensurvey.pdf:
http://www.census.gov/popest/data/index.html


 

203 

 

309. Johnson VR, Jacobson KL, Gazmararian JA, Blake SC. Does social support help limited-
literacy patients with medication adherence? A mixed methods study of patients in the 
Pharmacy Intervention for Limited Literacy (PILL) Study. Patient Educ Couns. 2010;79:14-
24. 

 
310. Ivanova JI, Birnbaum HG, Hsieh M, et al. Adherence to inhaled corticosteroid use and local 

adverse events in persistent asthma. Am J Man Care. Dec 2008;14(12):801-809. 
 
311. Nau DP, Steinke DT, Williams LK, et al. Adherence analysis using visual analog scale versus 

claims-based estimation. Ann Pharmaco. Nov 2007;41(11):1792-1797. 
 
312. Sleath B, Blalock SJ, Robin A, et al. Development of an instrument to measure glaucoma 

medication self-efficacy and outcome expectations. Eye (Lond). Apr 2010;24(4):624-631. 
 
313. Zeller A, Ramseier E, Teagtmeyer A, Battegay E. Patients' self-reported adherence to 

cardiovascular medication using electronic monitors as comparators. Hypertens Res. Nov 
2008;31(11):2037-2043. 

 
314. Amico KR, Fisher WA, Cornman DH, et al. Visual analog scale of ART adherence: 

association with 3-day self-report and adherence barriers. J Acquir Immune Defic Syndr. 
Aug 1 2006;42(4):455-459. 

 
315. Criswell TJ, Weber CA, Xu Y, Carter BL. Effect of self-efficacy and social support on 

adherence to antihypertensive drugs. Pharmacotherapy. May 2010;30(5):432-441. 
 
316. Gremigni P, Bacchi F, Turrini C, Cappelli G, Albertazzi A, Bitti PE. Psychological factors 

associated with medication adherence following renal transplantation. Clin Transplant. 
Nov-Dec 2007;21(6):710-715. 

 
317. Peduzzi P, Concato J, Kemper E, Holford TR, Feinstein AR. A simulation study of the 

number of events per variable in logistic regression analysis. J Clin Epidemiol. Dec 
1996;49(12):1373-1379. 

 
318. Bagley SC, White H, Golomb BA. Logistic regression in the medical literature: standards for 

use and reporting, with particular attention to one medical domain. J Clin Epidemiol. Oct 
2001;54(10):979-985. 

 
319. Preacher KJ, Leonardelli GJ. Calculation for the Sobel Test: an interactive calculation tool 

for mediation tests. Original version posted March, 2001.; 
http://quantpsy.org/sobel/sobel.htm. Accessed March 26, 2012. 

 
320. Mackinnon DP, Warsi G, Dwyer JH. A simulation study of mediated effect measures. 

Multivar Behav Res. 1995;30(1):41-62. 
 
321. Baron RM, Kenny DA. The moderator mediator variable distinction in social psychological-

research: conceptual, strategic, and statistical considerations. J Pers Soc Psychol. Dec 
1986;51(6):1173-1182. 

http://quantpsy.org/sobel/sobel.htm


 

204 

 

 
322. Kenny DA, Korchmaros JD, Bolger N. Lower level mediation in multilevel models. Psychol 

Methods. Jun 2003;8(2):115-128. 
 
323. MacKinnon DP, Fairchild AJ, Fritz MS. Mediation analysis. Annu Rev Psychol. 2007;58:593-

614. 
 
324. Mackinnon DP, Dwyer JH. Estimating mediated effects in prevention Studies. Evaluation 

Rev. Apr 1993;17(2):144-158. 
 
325. Sobel ME. Asymptotic intervals for indirect effects in structural equations models. In: 

Leinhart S, ed. Socio Methodol. San Francisco: Jossey-Bass; 1982:290-312. 
 
326. Preacher KJ, Hayes AF. Asymptotic and resampling strategies for assessing and comparing 

indirect effects in multiple mediator models. Behav Res Methods. Aug 2008;40(3):879-891. 
 
327. MacKinnon DP, Lockwood CM, Hoffman JM, West SG, Sheets V. A comparison of methods 

to test mediation and other intervening variable effects. Psychol Methods. Mar 
2002;7(1):83-104. 

 
328. Preacher KJ, Kelley K. Effect size measures for mediation models: quantitative strategies 

for communicating indirect effects. Psychol Methods. Jun 2011;16(2):93-115. 
 
329. UCLA: Academic Technology Services Statistical Consulting Group. Regression with STATA: 

Chapter 2 Regression Diagnostics 
http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg2.htm. Accessed 
April 15, 2012. 

 
330. Stevens J. Applied Multivariate Statistics for the Social Sciences. 5th ed. New York: 

Routledge; 2009. 
 
331. Slinker BK, Glantz SA. Multiple regression for physiological data analysis: the problem of 

multicollinearity. Am J Physiol. Jul 1985;249(1 Pt 2):R1-12. 
 
332. Thompson FT, Levine DU. Examples of easily explainable suppressor variables in multiple 

regression research. MLRV. 1997;24(1):11-13. 
 
333. Pandey S, Elliott W. Suppressor variables in social work research: Ways to identify in 

multiple regression models. J Soc Soc Work Res. 2010;1(1):28-40. 
 
334. Smith RL, Ager JW, Williams DL. Suppressor variables in multiple-regression correlation. 

Educ Psychol Meas. Spr 1992;52(1):17-29. 
 
335. Buxton ME, Smith DE, Seymour RB. Spirituality and other points of resistance to the 12-

step recovery process. J Psychoact Drugs. Jul-Sep 1987;19(3):275-286. 
 

http://www.ats.ucla.edu/stat/stata/webbooks/reg/chapter2/statareg2.htm


 

205 

 

336. Ambs AH, Miller MF, Smith AW, Goldstein MS, Hsiao AF, Ballard-Barbash R. Religious and 
spiritual practices and identification among individuals living with cancer and other 
chronic disease. J Soc Integ Onco. Spring 2007;5(2):53-60. 

 
337. Underwood SM, Powell RL. Religion and spirituality: influence on health/risk behavior and 

cancer screening behavior of African Americans. Abnf J. Jan-Feb 2006;17(1):20-31. 
 
338. Harvey IS, Silverman M. The role of spirituality in the self-management of chronic illness 

among older African and Whites. J Cross-Cult Geront. Jun 2007;22(2):205-220. 
 
339. Ironson G, Kremer H. Spiritual transformation, psychological well-being, health, and 

survival in people with HIV. Int J Psychiat Med. 2009;39(3):263-281. 
 
340. Kremer H, Ironson G, Porr M. Spiritual and mind-body beliefs as barriers and motivators to 

HIV-treatment decision-making and medication adherence? A qualitative study. AIDS Pat 
Care STDs. Feb 2009;23(2):127-134. 

 
341. Ironson G, Stuetzle R, Fletcher MA. An increase in religiousness/spirituality occurs after 

HIV diagnosis and predicts slower disease progression over 4 years in people with HIV. J 
Gen Int Med. Dec 2006;21 Suppl 5(5):S62-68. 

 
342. Koss-Chioino J, Hefner PJ. Spiritual Transformation and Healing: Anthropological, 

Theological, Neuroscientific, and Clinical Perspectives. Lanham, MD: AltaMira Press; 2006. 
 
343. Leach CR, Schoenberg NE. Striving for control: cognitive, self-care, and faith strategies 

employed by vulnerable black and white older adults with multiple chronic conditions. J 
Cross-Cult Geron. Dec 2008;23(4):377-399. 

 
344. Thomas C, Cohen H. Understanding spiritual meaning making with older adults. J Theory 

Construct Test. 2006;10:65-70. 
 
345. Thoresen CE. Spirituality and health: is there a relationship? J Health Psychol. May 

1999;4(3):291-300. 
 
346. Crowther MR, Parker MW, Achenbaum WA, Larimore WL, Koenig HG. Rowe and Kahn's 

model of successful aging revisited: positive spirituality--the forgotten factor. 
Gerontologist. Oct 2002;42(5):613-620. 

 
347. Klonoff E, Landrine H. Belief in the healing power of prayer: prevalence and health 

correlates for African-Americans. West J Black Stud. 1996;20(4):207-210. 
 
348. Baldacchino D, Draper P. Spiritual coping strategies: a review of the nursing research 

literature. Journal of advanced nursing. Jun 2001;34(6):833-841. 
 
349. Rosmarin DH, Wachholtz A, Ai A. Beyond descriptive research: advancing the study of 

spirituality and health. J Behav Med. Dec 2011;34(6):409-413. 
 



 

206 

 

350. Delgado C. A discussion of the concept of spirituality. Nurs Sci Quart. Apr 2005;18(2):157-
162. 

 
351. Barg FK, Gullatte MM. Cancer support groups: meeting the needs of African Americans 

with cancer. Seminars in oncology nursing. Aug 2001;17(3):171-178. 
 
352. Jackson LE, Coursey RD. The relationship of God control and internal locus of control to 

intrinsic religious motivation, coping and purpose in life. J Sci Study Rel. Sep 
1988;27(3):399-410. 

 
353. Franklin MD, Schlundt DG, McClellan LH, et al. Religious fatalism and its association with 

health behaviors and outcomes. Am J Health Behav. Nov-Dec 2007;31(6):563-572. 
 
354. Greenfield EA, Vaillant GE, Marks NF. Do formal religious participation and spiritual 

perceptions have independent linkages with diverse dimensions of psychological well-
being? J Health Soc Behav. Jun 2009;50(2):196-212. 

 
355. van Olphen J, Schulz A, Israel B, et al. Religious involvement, social support, and health 

among African-American women on the east side of Detroit. J Gen Int Med. Jul 
2003;18(7):549-557. 

 
356. Bennett KS, Shepherd JM. Depression in Australian Women: the Varied Roles of 

Spirituality and Social Support. J Health Psychol. Jun 7 2012. 
 
357. Pirutinsky S, Rosmarin DH, Holt CL, et al. Does social support mediate the moderating 

effect of intrinsic religiosity on the relationship between physical health and depressive 
symptoms among Jews? J Behav Med. Dec 2011;34(6):489-496. 

 
358. Gall TL, Kristjansson E, Charbonneau C, Florack P. A longitudinal study on the role of 

spirituality in response to the diagnosis and treatment of breast cancer. J Behav Med. Apr 
2009;32(2):174-186. 

 
359. Edlund MJ, Harris KM, Koenig HG, et al. Religiosity and decreased risk of substance use 

disorders: is the effect mediated by social support or mental health status? Soc Psych 
Psych Epid. Aug 2010;45(8):827-836. 

 
360. Lawler-Row KA, Elliott J. The role of religious activity and spirituality in the health and 

well-being of older adults. J Health Psychol. Jan 2009;14(1):43-52. 
 
361. Lim JW, Yi J. The effects of religiosity, spirituality, and social support on quality of life: a 

comparison between Korean American and Korean breast and gynecologic cancer 
survivors. Oncol Nurs Forum. Nov 2009;36(6):699-708. 

 
362. Wilks SE, Croom B. Perceived stress and resilience in Alzheimer's disease caregivers: 

testing moderation and mediation models of social support. Aging Ment Health. May 
2008;12(3):357-365. 

 



 

207 

 

363. Bussing A, Michalsen A, Balzat HJ, et al. Are spirituality and religiosity resources for 
patients with chronic pain conditions? Pain Med. Mar 2009;10(2):327-339. 

 
364. Wetzels G, Nelemans P, van Wijk B, Broers N, Schouten J, Prins M. Determinants of poor 

adherence in hypertensive patients: development and validation of the Maastricht 
Utrecht Adherence in Hypertension (MUAH)-questionnaire. Patient Educ Couns. Dec 
2006;64(1-3):151-158. 

 
365. Gillum RF, Ingram DD. Frequency of attendance at religious services, hypertension, and 

blood pressure: the Third National Health and Nutrition Examination Survey. Psychosom 
Med. May-Jun 2006;68(3):382-385. 

 
366. Tartaro J, Luecken LJ, Gunn HE. Exploring heart and soul: effects of religiosity/spirituality 

and gender on blood pressure and cortisol stress responses. J Health Psychol. Nov 
2005;10(6):753-766. 

 
367. Holt-Lunstad J, Steffen PR, Sandberg J, Jensen B. Understanding the connection between 

spiritual well-being and physical health: an examination of ambulatory blood pressure, 
inflammation, blood lipids and fasting glucose. J Behav Med. Dec 2011;34(6):477-488. 

 
368. Levine JS, Vanderpool HY. Is religion therapeutically significant for hypertension. Soc Sci 

Med. 1989;29:69-78. 
 
369. Chapman RH, Petrilla AA, Benner JS, Schwartz JS, Tang SS. Predictors of adherence to 

concomitant antihypertensive and lipid-lowering medications in older adults: a 
retrospective, cohort study. Drug Aging. 2008;25(10):885-892. 

 
370. Garber MC, Nau DP, Erickson SR, Aikens JE, Lawrence JB. The concordance of self-report 

with other measures of medication adherence: a summary of the literature. Med Care. Jul 
2004;42(7):649-652. 

 
371. Shi L, Liu J, Koleva Y, Fonseca V, Kalsekar A, Pawaskar M. Concordance of adherence 

measurement using self-reported adherence questionnaires and medication monitoring 
devices. PharmacoEcon. 2010;28(12):1097-1107. 

 
372. Rickles NM, Svarstad BL. Relationships between multiple self-reported nonadherence 

measures and pharmacy records. RSAP. Dec 2007;3(4):363-377. 
 
373. George LK, Larson DB, Koenig HG, McCullough ME. Spirituality and health: What we know, 

what we need to know. J Soc Clin Psychol. Spr 2000;19(1):102-116. 
 
374. Roger VL, Go AS, Lloyd-Jones DM, et al. Heart disease and stroke statistics--2012 update: a 

report from the American Heart Association. Circ. Jan 3 2012;125(1):e2-e220. 
 
375. Mansfield CJ, Mitchell J, King DE. The doctor as God's mechanic? Beliefs in the 

Southeastern United States. Soc Sci Med. Feb 2002;54(3):399-409. 
 



 

208 

 

376. Grossman P, Niemann L, Schmidt S, Walach H. Mindfulness-based stress reduction and 
health benefits. A meta-analysis. J Psychsom Res. Jul 2004;57(1):35-43. 

 
377. Post SG. Altruism, happiness, and health: It's good to be good. Int J Behav Med. 

2005;12(2):66-77. 

 


