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ABSTRACT 
 
 

Evaluating Complementary and Alternative Medicine (CAM) Utilization in a 
 

College Sample: A Multisite Application of the Sociobehavioral  
 

Model of Healthcare Utilization 
 
 

by 
 
 

Kimberly M. Pratt, Doctor of Philosophy 
 

Utah State University, 2012 
 
 

Major Professor: M. Scott DeBerard, Ph.D 
Department: Psychology 

 

The use of complementary and alternative medicine (CAM) among U.S. college 

students and the general public is substantial and growing; however, research on the 

characteristics of college students who use CAM and the factors that influence their 

decision to use CAM is scarce. The present study applied the sociobehavioral model of 

healthcare utilization to the examination of CAM utilization in a sample of college 

students in the western U.S. A total of 592 college students from ages 18-52 from two 

universities within the western U.S. completed a web-based survey assessing the 

relationships between their demographic characteristics, health locus of control beliefs, 

religious and spiritual beliefs, and physical and mental health status and their lifetime and 

past 12-month use of CAM across five domains (alternative medicine systems, 

biologically based therapies, manipulative and body based treatments, mind-body 
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medicine, and energy medicine). Statistically significant relationships were found 

between CAM use and biological sex, financial dependency status, internal health locus 

of control, mental health status, and bodily pain. These predictors were combined, along 

with college attended, according to the sociobehavioral model of healthcare utilization 

and tested for their predictive efficacy. One hundred percent of those surveyed reported 

use of at least one type of CAM practice within their lifetime, and 88% reported use of at 

least one type of CAM practice within the last year. The interventions used most by 

college students in this study were deep breathing exercises (50.7%), yoga (39.7%), 

massage (37.8%), meditation (35.8%), pilates (20.4%), and chiropractic or osteopathic 

manipulation (20.1%). Moreover, they endorsed using these practices for the promotion 

of general wellness, improvement of psychological functioning, and alleviation of pain. 

Multiple linear regression analyses of these variables revealed that their 

combination explained from 4.0% to 17.6% of the variance in CAM use in this sample. 

Results indicated that this model can be successfully applied to CAM use. These findings 

were evaluated and compared with previous findings regarding CAM use in both general 

population and college student samples. Specific implications for the fields of 

psychology, medicine, and health education within the areas of practice and research are 

discussed. 

(192 pages) 
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PUBLIC ABSTRACT 
 
 

Evaluating Complementary and Alternative Medicine (CAM) Utilization in a  
 

College Sample: A Multisite Application of the Sociobehavioral  
 

Model of Healthcare Utilization 
 
 

by 
 
 

Kimberly M. Pratt, Doctor of Philosophy 
 

Utah State University, 2012 
 
 

Major Professor: M. Scott DeBerard, Ph.D 
Department: Psychology 

 

The use of complementary and alternative medicine (CAM) among U.S. college 
students and the general public is substantial and growing; however, research on the 
characteristics of college students who use CAM and the factors that influence their 
decision to use CAM is scarce. Even fewer studies have explored such factors within the 
framework of an empirically supported theory. The college years are seen as an important 
time for developing long-lasting health behaviors and in many ways college students play 
an important role in setting the foundation for future healthcare. Thus, it is important for 
healthcare practitioners to have a clear understanding of what college students use CAM, 
why they use it, and what factors are influential to their decision to use CAM. This 
understanding will facilitate better assessment of CAM use, decrease risks of negative 
interaction effects between conventional medicine use and CAM use, and aide 
practitioners in guiding college students develop into well-informed healthcare 
consumers.  

The present study applied the sociobehavioral model of healthcare utilization, a 
widely use model of understanding conventional medicine, to the examination of CAM 
utilization in sample of college students in the Western U.S. The project’s major aim was 
to evaluate the use of CAM practices within a college sample and to test the application 
of the empirical model of healthcare utilization to CAM use within this population. A 
total of 592 college students from ages 18-52 from two universities within the western 
U.S. completed a web-based survey assessing their lifetime and past 12-month use of 
CAM across five domains (alternative medicine systems, biologically based therapies, 
manipulative and body based treatments, mind-body medicine, and energy medicine). 
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They also provided information regarding their demographic characteristic, frequency of 
use and reasons for use of these practices, health locus of control beliefs, religious and 
spiritual beliefs, and physical and mental health status.  

Findings from this study demonstrated that a large percentage of college students 
in the western U.S. are using CAM practices. One hundred percent of those surveyed 
reported use of at least one type of CAM practice within their lifetime, and 88% reported 
use of at least one type of CAM practice within the last year. The interventions used most 
by college students in this study were deep breathing exercises, yoga, massage, 
meditation, pilates, and chiropractic or osteopathic manipulation. They reported using 
these practices for the promotion of general wellness, improvement of psychological 
functioning, and alleviation of pain.  

CAM use was higher for individuals who were female, more financially 
independent, felt greater personality responsibility for their health, had poorer mental 
health, and experienced more bodily pain. These findings were evaluated and compared 
with previous findings regarding CAM use in both general population and college student 
samples. Eleven of these significant predictors were combined according to the 
sociobehavioral model of healthcare utilization and tested for their predictive efficacy. 
Results indicated that this model can be successfully applied to CAM use. Specific 
Overall this study confirms the view that the decision to use CAM is a process involving 
many factors and there is a clear need for future investigations in this area.  
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CHAPTER I 

INTRODUCTION 
 
 

Statement of the Problem 
 

The use of complementary and alternative medicine (CAM), a group of diverse 

medical and health care practices and products that are not considered part of 

conventional medicine, has increased in popularity within the U.S. in the past decade 

(Coulter & Willis, 2007). Estimates of CAM use by U.S. adults range from 36% to 62% 

(Astin, 1998; Barnes, Powell-Griner, McFann, & Nahlin, 2004). Visits to CAM providers 

have steadily increased over the past ten years and have recently surpassed those made to 

conventional primary care providers (Barnes, Bloom, & Nahlin, 2008). Within the past 

decade, the utilization of CAM health products such as herbs and vitamins has increased 

by 380% and 130%, respectively, while the use of massage, folk healers, energy healing, 

and homeopathy has also increased (Eisenberg et al., 1998; Barnes et al., 2004). CAM 

use within the U.S. is expected to continue to grow as global shifts occur in the focus on 

preventative medicine and individual control over healthcare options (Astin, 1998; 

Barnes et al., 2004; Eisenberg et al., 1998; Ernst & Cassileth, 1998).  

Despite the increasing popularity of CAM, very little consensus has been reached 

regarding who uses CAM and why they use CAM (Honda & Jacobson, 2005). Past 

research has labeled CAM users as conventional medicine refugees who either cannot 

find a conventional way to manage their healthcare problems or are generally dissatisfied 

with the help they receive from conventional providers (Fulder, 1988). However, recent 
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research suggests that the decision to use CAM is a complex process determined by more 

than merely one’s experiences with conventional medicine. It has also been suggested 

that the decision to use CAM is not one of desperation, but rather a strategic decision 

based on one’s beliefs regarding health and the effectiveness of CAM (Nichol, 

Thompson, & Shaw, 2011). In fact, many individuals use CAM in conjunction with 

conventional medical practices rather than in place of them (Bishop, Yardley, & Lewith, 

2010).  

Although many factors influential to CAM use have been identified, relatively 

little is known about why different individuals are using or not using these practices. An 

understanding of factors influential in the decision to use CAM is not only importation 

for furthering the conceptual understanding of CAM use, but also to providing evidence-

based knowledge to individuals who are likely to come in contact with individuals who 

use CAM. While many CAM therapies have great health benefits, many may have 

negative side effects or even interfere with conventional medical practices. As a whole, 

individuals who use CAM are not likely to discuss their use of these practices with their 

medical providers and are therefore placing themselves at risk of undue harm (Eisenberg 

et al., 1998). Improving the understanding of who is likely to use CAM can reduce this 

risk and led to improvements in health by facilitating quality assessment of CAM use and 

education regarding the risks and benefits to use of such approaches.  

University students are generally characterized as open, exploratory, individuals 

who are innovators and early adopters of new health practices (Rogers, 1995). In many 

respects, college students have portended the adoption of new health behavioral patterns 
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and, no doubt, set the foundation for future trends in healthcare. Despite research 

demonstrating the strong associated between educational status and CAM use and the 

magnitude of impact this population has on future healthcare, relatively few studies have 

examined college students’ attitudes toward or use of CAM (Johnson & Blanchard, 

2006). The few studies that have explored CAM use in college students have primarily 

focused on examining rates of use demonstrating that between 50%-81% of students have 

used at least one form of CAM in the past year (Feldman & Hergenroeder, 2004; Wheeler 

& Hyland, 2008). This illustrates that CAM use is prevalent in the college population. 

However, research on the rates of CAM use within this population is not enough. In order 

to more effectively influence the future healthcare of the nation, we must have an 

understanding of the factors that influence college students to use such practices. With 

this knowledge healthcare professionals can then effectively ensure the safety and well-

being of college students who use such practices and also develop a more accurate and 

contemporary perception of CAM use within the populations they treat.  

Many factors have limited the overall understanding of CAM. One of these 

factors is the difficulty with how CAM is defined (Ernst, 2007). It has been argued that 

some practices currently categorized as CAM (e.g., chiropractics) are so widely used and 

accepted within mainstream society that they should not be considered alternative 

treatments (Gorski, 1999; Tippens, Marsman, & Zwickey, 2009). Moreover, most CAM 

research has relied upon broad definitions of CAM with little consistency in how these 

practices are defined across studies. This makes it very difficult to draw conclusions 

regarding CAM practices and makes cross population comparisons nearly impossible.  
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Another factor limiting the development of a comprehensive understanding of 

CAM is the failure of researchers to utilize empirically supported theories regarding 

human behavior to guide their evaluation of predictors of CAM use. Most studies 

exploring CAM utilization have selected predictor variables based upon those examined 

in previous research. While this can be an appropriate method for selecting predictor 

variables, it does not lend itself to cross-study consistency and can inhibit the 

development of a clear and systematic understanding of CAM utilization. This approach 

also does not translate well into the development of interventions.  

 Studies that have identified predictors of CAM use have identified factors that 

may be successfully characterized according to the sociobehavioral model of healthcare 

utilization (Andersen, 1995; Barner, Bohman, Brown, & Richards, 2010; Ndao-Brumblay 

& Green, 2010; Tsao, Dobalian, Meyers, & Zeltzer, 2005). The aim of this model is to 

identify conditions that facilitate or impede utilization of health services. It suggests that 

choosing health care is a complex process of three interrelated sets of determinants: 

predisposing factors (i.e., age, biological sex, education), enabling factors (i.e., 

knowledge and accessibility to services), and need factors (i.e., medical diagnoses). This 

model has been mostly widely applied to the use of conventional medical practices 

(Kelner & Wellman, 1997). Given its success in predicting individuals’ use of convention 

medical practices, it is likely it may also be a useful theory with which to conceptualize 

the use of CAM. One past study applying this model to the prediction of CAM use found 

that it was a successful means of understanding the decision to use CAM as variables 

from all three domains were significantly related to CAM use (Kelner &Wellman, 1997). 
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Despite this finding few studies have attempted to replicate these findings or have applied 

this model to facilitate understanding of the complex process of deciding to use CAM.  

Overall, the literature has demonstrated associations between CAM use and 

factors that may be classified as predisposing variables, enabling variables, and need 

variables including demographic variables, health related factors, attitudes about 

conventional medicine, personality traits, coping styles, locus of control, and religious 

and spiritual beliefs (e.g., Astin, 1998; Barnes et al., 2008; Eisenberg et al., 1998; Kelner 

& Wellman, 1997; Sirois & Gick, 2002; Wolsko, Eisenberg, Davis, & Phillips, 2003). 

Specifically, increased CAM use has been correlated with older age, female gender, 

American Indian/Alaska native ethnicity, high education level, high income, poor health 

and mental health status, and the desire to improve health related quality of life (Barnes et 

al., 2008). High rates of CAM utilization have also been associated with dispositional 

factors including traits such as openness (Honda & Jacobson, 2005), active coping styles, 

internal health locus of control (HLOC; O’hea et al., 2005), high ratings of spirituality, 

and low ratings of religiosity (Curlin et al., 2009; Furnham & Beard, 1995). These results 

suggest that the sociobehavioral model of healthcare utilization may be an appropriate 

theoretical framework from which to explore predictors related to CAM utilization.  

 
Summary 

 

There is clear evidence supporting the growing interest in CAM across the U.S. 

Additionally, researchers are gaining some preliminary understanding of the predictors of 

CAM utilization. However, there is more disagreement than consensus in the 
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understanding of CAM utilization. This is likely due to a lack of consistency in the 

definition and measurement of CAM practices, the use of heterogeneous samples which 

likely confounds generalization about predictors of use, and the failure of researchers to 

apply empirically based theories of human behavior within the context of CAM. Armed 

with a greater understanding of who uses CAM, why they use CAM, and the factors 

influencing this decision, psychologists, medical practitioners, and health educators can 

help American’s become well-informed healthcare consumers better help Such 

knowledge can facilitate improve assessment of CAM use, referral to effective CAM 

practices and quality CAM practitioners, and improved education of the public about the 

risks and benefits of CAM. This may also further advance the promotion of a health 

perspective which views health as a well-being based process rather than a symptom 

based process as CAM interventions were born out of a philosophical belief in treating 

individuals holistically rather than mechanistically as conventional medicine practices do. 

To date the majority of studies examining many facets of CAM use have focused 

specific groups with greater health needs than the general public. Very few studies have 

examined CAM use in broader groups such as the general population or college students. 

Given the drastic rise in the use of these practices within both of these populations, it 

seems imperative that healthcare providers and health educators understand the 

characteristics of CAM users, patterns of CAM utilization, and factors that contribute to 

the use of CAM in more general populations (Centers for Medicare and Medicaid 

Services, 2010). Because college students play an important role in setting the foundation 

of future healthcare utilization, a better understanding of their patterns of CAM use and 
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how they interface with conventional medicine is needed to help them develop into well-

informed healthcare consumers and to ensure the quality of health in the future.  

 
Research Purpose and Study Objectives 

 

The primary purpose of this study was to improve the understanding of CAM 

utilization in a sample of college students within the western U.S. through the application 

of standardized definitions of CAM and the sociobehavioral model of healthcare 

utilization. This purpose was realized through three objectives. The first objective was to 

evaluate the prevalence and utilization of CAM (as defined by current NCCAM 

definitions) in a sample of college students in the western U.S. The second objective was 

to determine which sociobehavioral model variables (predisposing, enabling, and need) 

are related to CAM utilization in a sample of college students in the western U.S. The 

third objective was to test the predictive efficacy of the sociobehavioral model of 

healthcare utilization in a sample of college students within the western U.S.  

 
Research Questions 

 

This study addressed the following research questions related to objective 1. 

1.  What are the rates of CAM utilization in the sample? 

2.  What types of CAM are used most often by the sample? 

3.  What is the frequency of CAM utilization? 

This study addressed the following research questions related to objective 2. 

4.  What is the nature of the sample with regard to sociobehavioral model 
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variables? 

5.  What are the interrelationships among the outcome variables for the sample? 

6. What are the interrelationships among the predictor variables and outcome 

variables for the sample?  

7. To what degree are the sociobehavioral model variables predictive of the 

outcome variables in the sample? 

This study addressed the following research questions related to objective 3. 

8.  Is a multiple-variable model based upon the sociobehavioral model of 

healthcare utilization predictive of CAM utilization in the sample? 
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CHAPTER II 

REVIEW OF THE LITERATURE 

 
Scope of the Literature Review 

 

 The following literature review presents an overview of CAM practices and 

services, statistics regarding CAM utilization within the United States, and a discussion 

of factors associated with CAM utilization. Articles related to the utilization and 

prediction of CAM published from 1968-2011 were reviewed. They were identified 

through a number of resources including the Medline, Psych INFO computer databases 

and the National Center for Complementary and Alternative Medicine website. The 

primary purposes of this review were to: (a) define and describe CAM services and 

products (i.e., nonvitamin natural products); (b) describe trends in the prevalence of 

CAM utilization; (c) characterize CAM users and the possible reasons they use CAM; (d) 

identify potential predictors of CAM utilization; and (e) examine the fit of the 

sociobehavioral model of healthcare utilization to the examination and prediction of 

CAM utilization. Based upon this review, a comprehensive listing of correlates and 

predictors of CAM utilization were identified for the purposes of this study. These factors 

were evaluated regarding their relationship to CAM utilization within a sample of college 

students.  

 
CAM Definitions and Terms 

 

 Perhaps one of the greatest impediments to the development of a comprehensive 
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understanding of CAM utilization is the inconsistency in how CAM practices are defined 

and measured (Ernst, 2007). Generally, CAM is defined as a broad a group of diverse 

medical and health care practices and products that are not considered part of 

conventional medicine (Barnes et al., 2008). It includes practices that are both used in 

conjunction with (complementary) and in place of (alternative) conventional medicine 

(National Institute of Health, 2010). This definition has been routinely criticized as being 

poorly operationalized and inclusive of treatments which have little in common (Ernst, 

2007). Inclusion of such a broad array of practices and products makes it extremely 

difficult to draw conclusions regarding the characteristics of CAM users.  

The establishment of the National Center for Complementary and Alternative 

Medicine (NCCAM) in 1998 provided a means for increasing the attention and resources 

allocated to CAM research. Currently the NCCAM has classified the wide range of 

healthcare providers, services, and products that fall under its purview into 36 categories 

or types of CAM therapies being used within the United States. Ten of these therapies 

include provider-based services while the remaining twenty-six do not require the 

services of a provider (Barnes et al., 2008). The included therapies are divided into five 

domains: alternative medicine systems, biologically based therapies, energy medicine, 

manipulative and body based methods, and mind body interventions (see Table 1). 

Alternative medicine systems are systems of care that incorporate theories and practices 

developed outside of conventional Western biomedicine such as homeopathy, 

naturopathy, and traditional Chinese medicine. Biologically based therapies include 

substances found in nature such as dietary supplements and herbal products. A large  
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Table 1  
 
NCCAM Categorization of CAM Therapies 

Domain Description  Example 

Alternative medicine systems Complete systems of theory and 
practice developed outside of a 
western, conventional biomedical 
approach to health and illness.  

Homeopathy, naturopathy, 
traditional Chinese medicine. 

Biologically based therapies Natural and biologically based 
products, practices and interventions.  

Herbs, supplements, diets. 

Energy medicine Systems that use energy fields in and 
around the body to promote healing.  
bioelectromagnetic therapies.  

Gi gong, Reiki, acupuncture, 

Manipulative and body based 
methods 

Systems that are based on manipulation 
or movement of the body. 

Massage, chiropractic, and 
osteopathic manipulation. 

Mind body interventions Behavioral, social, psychological and 
spiritual approaches to health.  

Yoga, Tai Chi, meditation, 
hypnosis 

 
 
 
portion) of these therapies have yet to establish clinical effectiveness (Barnes et al., 

2008). Energy medicine includes products and services that use energy fields to promote 

healing such as Gi gong, Reiki, and bioeletromagnetic therapies. Manipulative and body 

based methods include practices such as chiropractics, massage, and osteopathic 

manipulations. Interventions in the mind body interventions domain include behavioral, 

social, psychological and spiritual approaches to health such as prayer and yoga that 

enhances the mind’s influence over body functions (Barnes et al., 2008). To maintain 

continuity and facilitate cross-study comparisons, this study defined and measured CAM 

according to the most recent NCCAM definitions and terms. Exact or shortened versions 

of those used by the CDC’s National Health Interview Survey were employed (Barnes et 

al., 2008)  
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CAM Utilization in U.S. Adults 
 

 Over the past decade, several national surveys have assessed rates of CAM 

utilization within the U.S. A thorough review of databases, articles, and bibliographies 

identified 13 quantitative national studies examining general rates of CAM use among 

U.S. adults. Studies conducted outside of the U.S. or that focused on specific therapies, 

conditions, or populations, were excluded from the review. These studies mostly examine 

general rates of CAM use among U.S. adults, are based on information from U.S. 

nationally-focused data sets and mostly define CAM utilization as engaging in at least 

one CAM therapy in the past year. Sample sizes ranged from 1,035 to over 31,000 and 

the number of CAM therapies included in the studies ranged from 4 to 36. A summary of 

these studies and their findings are presented in Table 2.  

The two studies known for setting the foundation for CAM research were 

conducted by Eisenberg and colleagues in the 1990’s. The first national survey of CAM 

use within the United States in 1993(n =1,539) revealed that almost 34% of adults used 

one or more CAM services in the last year (Eisenberg et al., 1993). The follow-up study 

in 1998 (n = 2,055) showed a significant increase in annual CAM use to 42% between 

1990 and 1997. The highest rates of CAM use were among those who were female, 

middle-aged, Caucasian (non-Latino), more educated, and of a higher income bracket 

(Eisenberg et al., 1998). 

Using these same data, Kessler and colleagues (2001) examined trends in CAM 

use over the second half of the 20th century. They assessed CAM use in the past year, 

lifetime use, and age at first use. Their study revealed that 67.6% of U.S. adults used at  
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least one CAM therapy in their lifetime. Additionally, use of 17 of the 20 therapies 

included increased significantly since the 1950s. The study also demonstrated the trend 

that CAM use begins in young adulthood and continues throughout the lifetime. 

Following the foundational studies by Eisenberg and colleagues (1993, 1998) the 

most recent and arguably most rigorous studies regarding CAM use in the U.S. were 

conducted through the National Health Interview Survey (Barnes et al., 2004, 2008). 

These studies are considered to be the most comprehensive explorations of CAM use 

within the U.S. They explored multiple facets (who, what, why) of CAM use within the 

U.S. population with an intentional focus on minority and disadvantaged populations 

underrepresented in previous studies. Both studies assessed CAM use based upon 

definitions developed by NCCAM. Rates of CAM use observed in both studies were 

similar or higher than findings of all other studies to date. These changes in rates may be 

due to actual increases in use or inclusion of more CAM therapies than previous studies. 

The 2004 study by Barnes and colleagues demonstrated that between 36% (prayer 

excluded) and 62.1% (prayer included) of U.S. adults had used CAM in the past year. 

Moreover, 55% of people who had used CAM in their lifetime also had used it in the past 

year suggesting a continuity of CAM use throughout one’s lifetime. The 2008 national 

survey of CAM use (Barnes et al., 2008) revealed that 38% of adults and 12% of children 

used one or more of 36 types of CAM within the past 12 months. The most recent 

exploration of CAM use in the U.S. was a secondary analysis of the 2007 National Health 

Interview Survey comparing CAM users to nonusers (Nguyen et al., 2011). Results of 

this study demonstrated that 37% of U.S. adults used CAM and 63% did not. 
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Overall, many studies have examined trends in CAM use in the U.S. over the past 

two decades. These studies have assessed many aspects of CAM use including the short-

term and long-term prevalence, cost, patterns of use, predictors of use, differences 

between users and nonusers, and perceptions of users of both CAM and conventional 

services. In doing so, they have provided substantial information regarding the growing 

interest in CAM within the U.S. and identified characteristics of individuals who use 

CAM. People from all sociodemographic backgrounds are CAM users; however these 

studies illustrate a consensus regarding the demographic characteristics among the 

majority of CAM users. The reviewed studies demonstrate higher rates of CAM use in 

people who are female, white, middle aged, have higher SES, are more educated, living 

in urban areas in the western and mid-western parts of the country, and experience 

chronic health conditions for which medical treatment is only partially effective (Barnes 

et al., 2008). The reviewed studies also show trends in the types of CAM therapies most 

commonly used by U.S. adults and children. These include nonvitamin or nonmineral 

natural products (17.7%), deep breathing (12.7%), meditation (9.4%), chiropractic or 

osteopathic manipulations (8.6%), massage (8.3%), and yoga (6.1%; Barnes et al., 2008).  

The findings demonstrated in these studies suggest that CAM is a growing part of the 

health-care system worth further investigation. Currently it is estimated that Americans 

spend upwards of 13.7 billion dollars annually on the use of CAM products and services 

(Eisenberg et al., 1993) Some have suggested that this is equal to or even greater than the 

amount spent of on conventional medical practices (Furnham, 2002). This illustrates the 

growing crisis within conventional healthcare and reflects the need for holistic and 
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affordably healthcare. It seems that the American public is overwhelmingly voicing that 

conventional medical practices are not enough to meet their needs. Listening to this 

expression and exploring the factors influencing them to seek healthcare outside of the 

conventional medical system can help healthcare professionals, policy makers, and 

governing agencies improve a healthcare system which many would agree is in crisis. 

 
CAM Utilization and College Students 

 

 Despite high rates of CAM utilization among adults and those with higher levels 

of education, relatively few studies have explored the prevalence of CAM utilization 

within college students. College students are considered a population highly likely to use 

CAM as they have higher levels of education, are exposed to a learning environment 

which presents them with myriads of information and opportunities for self-discovery, 

and are developmentally at a stage in which they are making decisions regarding their 

self-care, often for the first time (Johnson & Blanchard, 2006). They are also particularly 

prone to psychological distress caused by interpersonal and social problems, academic 

pressures, and financial strain which may lead them to engage in risky or maladaptive 

behaviors.  

A thorough review of databases, articles, and bibliographies identified 5 studies 

examining CAM use among U.S. college students. A summary of these studies and their 

findings is presented in Table 3. Overall, these studies demonstrated that between 30 and 

77% of college students sampled report having used some form of CAM within the last12  
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Table 3 

Comparison of CAM Studies Involving College Students 

Authors Focus N Population Method 
# CAM 

therapies Overall Findings 

Gaedeke,Tootelian, 
& Holst (1999) 

Familiarity 
with, 
perceptions 
of, and rates 
of use of 
CAM. 

485 Undergraduate 
student in 
California. 

Paper 
survey 
distributed 
in class. 

8 30% reported past use of herbal 
medicine. 26% reported use of 
massage and chiropractic, 9.3% 
used meditation, 4.3% used 
acupuncture and 3.7% used 
hypnosis (3.7%).  
Recommendation by family or 
friend was the most frequently 
reported reason for using CAM. 

Newberry,Berman, 
Duncan, McGuire, 
& Hillers (2001) 

Use of 
nonvitamin, 
nonmineral 
supplements. 

272 Undergraduate 
students in 
Washington. 

Mailed 
paper 
survey. 

1 48.5% took an NVNM 
supplement in the last 12 months; 
there were no significant 
differences between users and 
nonusers. 

Chng, Neill, & 
Fogle (2003) 

Use, 
attitudes 
towards, and 
locus of 
control. 

913 Undergraduate 
and graduate 
students in 
Texas. 

Paper 
survey 
distributed 
in class. 

7 66%, used CAM; Higher use by 
older and female students; 
Holistic attitude and control were 
strong predictors of CAM use 
;there was a significant 
correlation between 
Internal locus of control and 
CAM use. 

Johnson & 
Blanchard (2006) 

Predictors of 
use. 

506 Undergraduate 
students in the 
southeastern 
U.S. 

Paper 
survey 
distributed 
during 
research 
lab. 

23 58% used at least one type of 
CAM; 79% had used at least one 
herbal substance in the past 12 
months, Higher use among older, 
female, students with more health 
symptoms and worries. 

Lacaille &Kuvaas 
(2011) 

Predictors of 
use. 

370 Undergraduate 
students in the 
Midwestern 
U.S. 

Web-based 
survey. 

21 77.8% had used at least one type 
of CAM in the past 12 
months;54% had used one form 
of herbal supplement in the past 
year; Higher use related to active 
coping styles, support-seeking, 
and intrinsic self-regulation. 

 

months (Chng et al., 2003; Johnson & Blanchard, 2006). This is nearly two times the 

rates of CAM utilization seen in the general population. They also demonstrated 

significant relationships between demographic and dispositional factors and CAM use. 

Specifically college students who are older, female, have more health worries, use active 

coping styles, seek help, and have intrinsic self-regulation are more likely to use CAM 

than others.  
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for examining factors related to utilization of conventional healthcare services that has 

not been readily applied to the examination of CAM use (Kelner & Wellman, 1997). 

 
Theoretical Framework 

 

The sociobehavioral model of healthcare use was used to assess relationships 

between individual, societal, and health system factors and CAM use in college students. 

The model suggests that an individual’s use of health care services is dependent upon his 

propensity to use services (predisposing variables), ability to access services (enabling 

variables), and health status (need variables; Andersen, 1995). Overall the literature 

demonstrates consistent relationships between several predisposing, enabling, and need 

variables and CAM use in U.S. adults. A synthesis and analysis of these variables as 

predictors of CAM use within this theoretical framework is below.  

 
Predisposing Variables 

According to the sociobehavioral model of healthcare utilization predisposing 

variables include demographic characteristics (i.e., age, gender, education) health beliefs, 

and individual values and attitudes that may influence healthcare decisions. These 

variables reflect an individual’s propensity to utilize services. Several predisposing 

variables have been identified as influential with regard to the utilization of CAM 

including the sociodemographic variables age, biological sex, and level of education 

(Upchurch & Chyu, 2005), religious and spiritual beliefs (Curlin et al., 2009; Furnham & 

Beard, 1995), and health locus of control (Sasagawa, Martzen, Kelleher, & Wenner, 

2008).  
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 Sociodemographic variables. Studies exploring CAM utilization demonstrate its 

higher use amongst individuals who are older, female, and report higher levels of 

education (Barnes et al., 2008; Upchurch & Chyu, 2005)? This appears true for both 

general population studies and studies conducted amongst college students (Johnson & 

Blanchard, 2006). Ethnicity also appears to influence CAM utilization. Within the U.S., 

CAM appears most used by American Indian/Alaska Natives (50.3%) followed by White 

non-Latinos (43.1%), Asians (39.9%), African Americans (25.5%), and Latinos (23.7%; 

Barnes et al., 2008). Moreover, ethnicity appears to influence the type of CAM used. For 

example, African Americans appear most likely to use spiritually based CAM practices 

(Abrums, 2000), while Latinos are more likely to use homeopathy and spiritual practices 

(Xu & Farrell 2007), Asians use more manipulative/body-based methods, and Native 

Americans use more alternative medical systems and energy therapies (Yussman, 

Auigner, & Pachter, 2006) and, Non-Hispanic Whites are more likely to use massage 

therapy, acupuncture, and over-the-counter herbs and vitamins (Fennell, 2004; Hsiao et 

al., 2006).  

 Religiosity and spirituality. In addition to sociodemographic variables, several 

belief based variables appear potentially influential in decision making regarding CAM 

(Curlin et al., 2009). Given the strong religious and spiritual history associated with 

CAM, it is not surprising that spirituality and religiosity impact an individual’s decisions 

regarding the utilization of CAM products and services (Marks, 2005). Research 

exploring the relationship between spirituality and CAM utilization suggests that a strong 

predictor of CAM utilization is a holistic orientation and identification with 
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nontraditional, open-minded forms of spirituality (Astin, 1998; Barrett et al., 2003). Thus, 

individuals with higher levels of spirituality or spiritual ‘‘openness’’ may be more drawn 

to CAM than religious individuals who may perceive CAM as related to unorthodox 

religious traditions or spiritual sources (Curlin et al., 2009). Supporting this supposition, 

several studies have demonstrated a negative relationship between religiosity and CAM 

utilization and a positive relationship between spirituality and CAM utilization (Curlin et 

al., 2009; Furnham & Beard, 1995). A recent study conducted by Hildreth and Elman 

(2007) examining the impact of religious and spiritual orientation on both CAM and 

conventional medicine utilization found a positive relationship between the number of 

chronic conditions experienced and the utilization of both conventional and CAM 

modalities. Moreover, health beliefs and spiritual worldviews differentiated CAM users 

from non CAM users and predicted the number of different CAM modalities that were 

used. That is, individual higher in self-spirituality were more likely to use CAM and 

adopt broader treatment modalities than those with lower ratings of self-spirituality. In 

contrast, individuals with higher self-rated religiosity were not more or less likely to use 

CAM, but adopted significantly less modalities (Hildreth & Eldman, 2007). Similar 

trends have been demonstrated in medical practitioners. In a study comparing the 

religious characteristics of conventional medical practitioners and CAM practitioners, 

Curlin and colleagues (2009) found that CAM practitioners were three times more likely 

than conventional practitioners to report no religious affiliation, but were more likely to 

describe themselves as very spiritual. Additionally, increased spirituality and religiosity 

were both associated with increased personal utilization of CAM and greater willingness 
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to integrate CAM into treatment. Thus, it appears that spirituality and religiosity impact 

CAM utilization in both patients and medical practitioners.  

 Spirituality and religiosity may also be potentially influential in determining 

CAM use in college students, as college is often a time of exploration and identity 

development (Erikson, 1968; Fowler, 1981; Stoppa & Lefkowitz, 2010). Participation in 

higher education may heighten this stage of identity development as it allows more 

opportunities for autonomous decision-making (Arnett, 2004). College students often 

progress from more concrete religious practices to more open, questioning, spiritual 

practices (Lefkowitz, 2005). Given the links demonstrated between spiritual beliefs and 

practices, well-being, and health practices (Francis, Robbins, Lewis, Quigley, &Wheeler, 

2004) it seems likely that changing spiritual beliefs during the college years may also 

impact decisions regarding CAM utilization.  

 Health locus of control. Another belief based variable that appears influential in 

decision making regarding CAM utilization is health locus of control (HLOC; Wallston, 

Wallston, & DeVellis, 1976a). HLOC provides a measure of an individual’s perceptions 

regarding his level of control over his own health outcomes. Individuals with a high 

internal HLOC are believed to attribute their health outcomes to their personal behavior 

or effort, whereas individuals with a high external HLOC attribute their health outcomes 

to sources outside themselves (Wallston, 2005; Wallston, Wallston, Kaplan, & Maides, 

1976b). Individuals with an internal HLOC are considered more likely to adhere to 

medical recommendations and to abstain from poor health decisions, whereas those with 

an external HLOC are considered more likely to engage in risky health behaviors 
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(Wallston, 2005). The research literature exploring the relationship between CAM 

utilization and HLOC has consistently demonstrated a positive relationship between an 

internalized HLOC and rates of CAM utilization. That is, individuals with higher 

internalized HLOC have higher rates of CAM utilization than those with higher 

externalized HLOC (Sasagawa et al., 2008). In a study exploring the prediction of CAM 

utilization in college students, Chng and colleagues (2003) found a positive relationship 

between CAM utilization and an internal locus on control (r =.35, p < .010). In a similar 

study exploring the relationship between CAM and HLOC in a sample of adults, 

Sasagawa and colleges (2008), found a statistically significant positive relationship 

between an internal locus of control and CAM utilization (rho = 0.261, p <.01) but not 

conventional medicine utilization (rho =-.0140, p >.05). This was true for both people 

with and without chronic medical conditions.  

 The role of HLOC in CAM decision making of college students has not been 

explored. As the university years are a time in which students are exposed to greater 

autonomy, it is possible that beliefs regarding one’s level of control over his/her health 

may be particularly important with regard to CAM utilization. Generally, studies 

exploring the relationship between HLOC and the health practices of college students 

have demonstrated that students with an externalized HLOC are less likely than those 

with an internalized HLOC to participate in health promoting activities (Frank-

Stromborg, Pender, Walker, & Sechrist, 1990). This may extend to CAM practices as 

they are often seen as health promoting.  
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Enabling Variables 

Enabling variables include factors such as income, health insurance, 

socioeconomic status, and employment, which allow or impede the utilization of health 

services. Socioeconomic status as reflected in income level, health insurance status, and 

employment status have demonstrated impact on CAM utilization. That is, individuals 

with higher income levels, higher educational attainment, and insurance coverage appear 

more likely to use CAM than others (Barnes et al., 2008). Rural-urban residency also 

appears to impact CAM utilization. However, its impact appears to involve numerous 

factors including accessibility, availability, and affordability. The research generally 

concludes that CAM is used more often by residents in urban areas rather than those in 

rural areas. This seems counterintuitive as living in rural areas may increase the potential 

for self-care and self-treatment (Bartlome, Bartlome, & Bradham, 1992). In a study of 

patients with pain, Vallerand, Fouladbakhash, and Templin (2003) found that CAM 

utilization was highest in suburban communities (82%) followed by urban communities 

(77%) and rural communities (58%). Data from the National Health Institute Survey 

(NHIS) confirmed these results revealing that 63% of urban residents compared to 60% 

of rural residents use CAM (Barnes et al., 2004).  

  Health insurance also plays an increasingly important role in decision making 

regarding CAM utilization. While studies examining the impact of health insurance 

coverage on the utilization of CAM have produced mixed results, it seems that 

individuals who are uninsured are less likely to utilize CAM (Gaumer & Gemmen, 2006). 

This relationship likely varies depending upon the type of CAM used as insurance 
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coverage for services varies considerably across health insurance plans (Bodeker & 

Kronenberg 2002).  

 
Need Variables 

According to the sociobehavioral model of healthcare utilization, need variables 

are factor such as objective and subjective ratings of physical or psychological health, 

disease, or illness that reflect an individual’s actual and perceived need for services. This 

includes both objective ratings of health status and subjective ratings of quality of life and 

physical and psychological symptom experience. The frequent use of CAM for the 

treatment of chronic illness and health-related problems is well supported throughout the 

literature (Astin, 1998; Barnes et al., 2004; Bausell et al., 2001; Eisenberg et al., 1998). 

Generally, rates of CAM utilization are highest among individuals with chronic medical 

conditions such as HIV, cancer, diabetes, chronic pain, and arthritis as well as those with 

psychiatric conditions (Astin, 1998; Bell et al., 2006; Hendrickson, Zollinger, & 

McCleary, 2006; Thorne, Paterson, Russell, & Schultz, 2002). Many individuals with 

chronic medical conditions experience fatigue, disability, and increased psychological 

distress (Eisenberg et al., 1998; Wolsko et al., 2003). As a result they seek CAM products 

and services to prevent further functional or psychological impairment, to alleviate 

symptoms that accompany their chronic conditions and to improve their quality of life 

(Astin, 1998; Eisenberg et al., 1998; Unutzer et al., 2000).  

 Studies exploring the relationship between health status, symptom experience, 

health-related quality of life and CAM utilization have generated mixed results. While 

some studies suggest that CAM utilization is highest in individuals with poor health 
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status and quality of life, others suggest that the opposite is true. In a recent study, 

Avogo, Frmpong, Rivers, and Kim (2008) conducted a cross-sectional survey to 

investigate the associations between health status, access to care, patient satisfaction with 

conventional care, and the utilization of CAM therapies. CAM utilization was higher 

among those who perceived themselves to be in excellent or very good health relative to 

those in fair or poor health. Conversely, other studies suggest that higher reported 

symptoms, longer disease duration, higher symptom severity, and higher rates of 

disability are related to a higher frequency of CAM utilization (Burg, Uphold, Findley, & 

Reid, 2005; Mikhail et al., 2004; Woolridge et al., 2005). The inconsistencies in these 

results suggest that distribution of CAM use by health status may be U-shaped rather than 

linear. However, to our knowledge, there is no current evidence to substantiate this.  

 CAM utilization has also been associated with higher ratings of psychological 

distress Kessler and colleagues (2001) found that 56.7% of a sample with anxiety 

disorder and 53.6% of a sample with depression had used CAM in the previous year in 

comparisons to the 43.3% and 46.4% who did not. In addition of individuals receiving 

traditional care, 65.9% of the individuals diagnosed with anxiety and 66.7% of those 

diagnosed with depressive symptoms were also using some form of CAM. In an 

examination of mental health and CAM utilization in individuals with common mental 

health conditions such as anxiety, depression, and alcohol use, Wahstrȏm and colleagues 

(2008) found that generalized anxiety and depression were positively associated with 

CAM utilization while alcohol use was negatively associated with CAM utilization. 

Other studies have also demonstrated increased likelihood of CAM utilization among 
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individuals with chronic illnesses with comorbid psychological concerns including 

depressive and anxious symptoms (Hendrickson et al., 2006). Thus it seems that 

generally greater levels of psychological distress are associated with a greater likelihood 

of utilizing CAM. This is likely because these individuals are searching for effect ways to 

alleviate distress and improve their overall quality of life.  

 
Conclusions from the Literature Review 

 
 

 A growing number of individuals within the United States are beginning to use 

CAM despite limited research examining its efficacy. While much research has examined 

the demographic characteristics of CAM users, very little is known about the personal 

characteristics of these individuals. Moreover most research exploring CAM has been 

conducted on chronically ill populations rather than typical populations. Very little 

research has explored CAM utilization within college students, even though this 

population generates higher rates of CAM utilization than the general population. College 

students offer a unique population in which to study CAM as their psychological, social, 

and developmental status makes them more likely to use CAM. Moreover, healthcare 

decisions made by college student have the potential to impact future healthcare systems 

and care.  

A number of demographic, health, psychological, and clinical variables have been 

linked to CAM utilization. However, the available literature provides limited and 

conflicting evidence regarding their influence on CAM utilization. The existing literature 

on CAM is inconsistent at best. While influential variables have been identified, they 
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Appendix C 
 

Additional Analysis: University-Based Comparisons
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Additional Analyses: University based Comparisons 
 
 

This appendix displays analyses of differences between the two university sites 
used is this study with regard to the frequency of use of all assessed CAM practices both 
across their lifetime and within the past 12 months and their ratings on the predictor 
variables assessed including demographics and ratings on the MDHLCS, SF-36, and 
BMMRS.  
 

 
Participants Reported Frequencies of CAM Use by University 

 
 
Lifetime Use of CAM.  
 

USU Students. Table C1 presents the frequencies with which participants from 
USU used the 28 assessed CAM practices. All participants from USU used at least one of 
the 28 CAM therapies within their lifetime. The most commonly used therapies were 
manipulative and body-based methods (100%) followed by mind-body medicine 
practices (88.1%), biologically based therapies (31.4%), alternative medicine systems 
(28.9%), and energy therapies (6.1%). The most participants from USU used deep 
breathing (68.6%), followed by yoga (57.6%), meditation (49.4%), massage (39.8%), 
pilates (37.7%), and progressive relaxation (28.7%).  

 
UP Students. Table C2 presents the frequencies with which participants from UP 

used the 28 assessed CAM practices. Similar to the participants from USU, all 
participants from UP used at least 1 form of CAM within their lifetime. The most 
commonly used therapies were manipulative and body-based methods (100%) followed 
by mind-body medicine practices (87.5%) biologically based therapies (25.0%), 
alternative medicine systems (23.8%), and energy therapies (1.3%). The most participants 
from UP used yoga (63.8%) followed by deep breathing (55.0%), meditation (51.3%), 
massage (32.5%), pilates (35.0%), and chiropractic or osteopathic manipulation (32.5%). 
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Table C1 

Lifetime Use of CAM for USU Students (n = 512) 

CAM No. % 

Alternative medicine systems 148 28.9 

 Acupuncture 21 4.1 

 Ayurveda  3 0.6 

 Homeopathy 88 17.2 

 Naturopathy 69 13.5 

 Traditional healer 18 3.5 

Manipulative and body based methods 512 100 

 Chiropractic or osteopathic manipulation 104 20.3 

 Massage 204 39.8 

 Feldenskreis 1 0.2 

 Alexander technique 11 2.1 

 Pilates  193 37.7 

 Trager psychophysical integration 0 0 

Energy therapy 31 6.1 

Mind body medicine 451 88.1 

 Biofeedback 28 5.5 

 Meditation 253 49.4 

 Guided imagery 60 11.7 

 Progressive relaxation 147 28.7 

 Deep breathing exercises 351 68.6 

 Hypnosis 55 10.7 

 Yoga 295 57.6 

 Tai chi 30 5.9 

 Qi gong 2 0.4 

Biologically based therapies 161 31.4 

 Chelation therapy 4 0.8 

 Nonvitamin supplements 77 15.0 

 Specialized diets 54 10.8 
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Table C2 

Lifetime Use of CAM for UP Students (n = 80) 

CAM No. % 

Alternative medicine systems 19 23.8 

 Acupuncture 4 5.0 

 Ayurveda  1 1.3 

 Homeopathy 8 10.0 

 Naturopathy 8 10.0 

 Traditional healer 1 1.3 

Manipulative and body based methods 80 100 

 Chiropractic or osteopathic manipulation 26 32.5 

 Massage 29 36.3 

 Feldenskreis 1 1.3 

 Alexander technique 1 1.3 

 Pilates  28 35.0 

 Trager psychophysical integration 1 1.3 

Energy therapy 1 1.3 

Mind body medicine 70 87.5 

 Biofeedback 1 1.3 

 Meditation 41 51.3 

 Guided imagery 15 18.8 

 Progressive relaxation 13 16.3 

 Deep breathing exercises 44 55.0 

 Hypnosis 7 8.8 

 Yoga 51 63.8 

 Tai chi 4 5.0 

 Qi gong 0 0 

Biologically based therapies 20 25.0 

 Chelation therapy 7 8.8 

 Nonvitamin supplements 7 8.8 

 Specialized diets 15 18.5 
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Past 12 Months Use of CAM 
 

USU students. Table C3 presents the rates with which participants from USU 
used the 28 CAM therapies within the last 12 months. The most commonly used domains 
of practice used were mind body-medicine practices (75.2%), followed by manipulative 
and body based methods (58.0%), biologically based therapies (22.1%), alternative 
medicine systems (18.6%), and energy therapies (3.3%). The most participants from USU 
used deep breathing (52.7%), followed by yoga (38.3%), massage (37.9%), and 
meditation (36.5%). 

 
UP Students. Table C4 presents the rates with which participants from UP used 

the 28 CAM therapies within the last 12 months. The mostly commonly used domains of 
practice used were mind body-medicine practices (71.3%), followed by manipulative and 
body based methods (53.8%), biologically based therapies (17.4%), alternative medicine 
systems (12.5%), and energy therapies (1.3%). The most participants from UP used yoga 
(48.8%) followed by deep breathing and massage (37.5%). 
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Table C3 
 
Use of CAM in the Past 12 Months for USU Students (N =512) 
 

CAM No. % 

Alternative medicine systems 95 18.6 

 Acupuncture 5 10 

 Ayurveda  3 6 

 Homeopathy 57 11.1 

 Naturopathy 56 10.9 

 Traditional healer 6 1.2 

Manipulative and body-based methods 297 58.0 

 Chiropractic or osteopathic manipulation 104 20.3 

 Massage 194 37.9 

 Feldenskreis 1 0.2 

 Alexander technique 6 1.2 

 Pilates  108 21.1 

 Trager psychophysical integration 0 0 

Energy therapy 17 3.3 

Mind body medicine 385 75.2 

 Biofeedback 10 2.0 

 Meditation 187 36.5 

 Guided imagery 60 11.7 

 Progressive relaxation 88 17.2 

 Deep breathing exercises 270 52.7 

 Hypnosis 25 4.9 

 Yoga 196 38.3 

 Tai chi 9 1.8 

 Qi gong 2 0.4 

Biologically based therapies 113 22.1 

 Chelation therapy 2 0.4 

 Nonvitamin supplements 76 14.8 

 Specialized diets 53 10.4 
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Table C4 

Use of CAM in the Past 12 Months for UP Students (N = 80) 

CAM No. % 

Alternative medicine systems 10 12.5 

Acupuncture 2 2.5 

Ayurveda  1 1.3 

Homeopathy 5 6.3 

Naturopathy 3 3.8 

Traditional healer 0 0 

Manipulative and body-based methods 43 53.8 

 Chiropractic or osteopathic manipulation 15 18.8 

 Massage 30 37.5 

 Feldenskreis 0 0 

 Alexander technique 1 1.3 

 Pilates  13 16.3 

 Trager psychophysical integration 0 0 

Energy therapy 1 1.3 

Mind body medicine 57 71.3 

 Biofeedback 0 0 

 Meditation 25 31.3 

 Guided imagery 9 11.3 

 Progressive relaxation 11 13.8 

 Deep breathing exercises 30 37.5 

 Hypnosis 4 5.0 

 Yoga 39 48.8 

 Tai chi 1 1.3 

 Qi gong 0 0 

Biologically based therapies 14 17.4 

Chelation therapy 0 0 

Nonvitamin supplements 5 6.3 

Specialized diets 9 11.3 
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Characteristics of Respondents by University 
 

Given the statistically significant differences between universities on important 
predictor variables, it was considered important to provide information regarding 
participants from each university as well as a total sample. Tables C5-C8 and Figure C1 
provide side-by-side comparisons of the scores of participants from each universities as 
well as population based norms for all measures. The universities only differed 
significantly with regard to their ages, biological sex, relationship status, type of 
insurance, insurance coverage of CAM, and all measures of religiousness/spirituality.  
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Table C5 

Characteristics of Participants by University USU 

  USU (n = 512) 
─────────── 

UP (n = 90) 
─────────── 

 Variables n % n % 
Predisposing variables     
 Biological sex     
  Male 195 38.1 20 25.0  
  Female 317 61.9 60 75.0 
 Ethnicity     
  White/Caucasian non-Latino 468 91.4 56 70.0 
  African American 3 6 0 0.0 
  Asian/Pacific Islander 10 2 13 16.3 
  Latino 13 2.5 5 6.3 
  Biracial/multicultural 14 2.7 5 6.3 
  Other 4 0.8 1 1.3 
 Rlx status     
  Single 379 74 72 90.0 
  Married 82 16 1 1.3 
  Divorced 10 2 0 0.0 
  Other 41 8 7 8.8 
 Year in college     
  Freshman 269 52.5 27 33.8 
  Sophomore 119 23.2 25 31.3 
  Junior 66 12.9 18 22.5 
  Senior 32 6.3 4 5.0 
  Unknown 26 5.1 6 7.5 
Enabling variables     
 Insurance     
  None 51 8.6 0 0.0 
  Don’t know 41 7.4 3 3.8 
  Self-provided 13 2.2 0 0.0 
  Employer provided 40 7.1 2 2.5 
  Parent-provided 339 68.4 66 82.5 
  University provided 9 2.7 7 8.8 
  Medicaid 5 1 1 1.3 
  Other 14 2.5 1 1.3 
 Insurance coverage     
  No 175 34.2 11 13.8 
  Yes 95 18.6 18 22.5 
  I don’t know 242 47.3 51 63.8 
 Employment status     
  Unemployed 239 46.7 38 47.5 
  Employed part-time 197 38.5 36 45.0 
  Employed full-time 43 8.4 2 2.5 
  Other 33 6.4 4 5.0 
Need variables     
 Chronic conditions     
  Physical condition 94 18.4 14 17.5 
  Mental health condition  97 18.9 14 17.5 
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Table C6 

Comparison of Health LOC Norms with Scores of Participants from USU (n = 512) and 
UP (n = 80) 
 

  
USU 

─────────── 
UP 

─────────── 
Norms 

─────────── 

M SD M SD M SD 

Internal 26.3 4.09 26.6 4.2 25.58 4.71 

Chance 17.91 4.15 17.63 3.72 16.41 4.85 

Powerful others  15.1 4.47 15.44 4.17 17.66 4.21 

  
 
 
Table C7 
 
Comparison of SF-36v2 Norms with Scores of Participants from USU (n = 512) and UP 
(n = 80) 
 

  
USU 

────────── 
UP 

────────── 
Norms  

────────── 

SF-36 Subscales M SD M SD M SD 

Physical health component summary scale  54.2 6.6 55.2 6.7 50.0 10.0 

Mental health component summary scale 44.7 11.0 42.3 10.9 50.0 10.0 

Physical functioning subscale score 53.2 8.0 52.9 8.5 50.0 10.0 

Role-emotional functioning subscale score 45.6 10.7 44.2 11.5 50.0 10.0 

Role-physical functioning subscale score 52.4 6.9 52.4 6.9 50.0 10.0 

Social functioning subscale score 47.2 9.3 47.2 8.9 50.0 10.0 

Mental health subscale score 47.0 9.2 45.0 8.9 50.0 10.0 

 Bodily pain subscale score 50.7 7.9 52.7 7.9 50.0 10.0 

Vitality subscale score 49.4 8.8 46.6 9.1 50.0 10.0 

General health subscale score 51.0 8.6 50.8 8.3 50.0 10.0 
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Table C8 
 
Comparison of BMMRS Norms with Scores of Participants from USU (n = 512) and UP 
(n = 80) 
 

  
USU 

────────── 
UP 

────────── 
Norms 

────────── 
  M SD M SD M SD 
Daily spiritual experiences 15.4 8.5 22.0 8.4   
 Feel God’s presence 2.5 1.7 3.8 1.7 3.8 1.7 
 Find comfort in religion 2.5 1.8 3.8 1.8 3.8 1.7 
 Feel inner peace 2.9 1.4 3.5 1.4 3.7 1.4 
 Desire to be closer to god 2.4 1.6 3.6 1.7 3.9 1.6 
 Feel God’s love 2.5 1.6 3.7 1.7 3.9 1.6 
 Touched by creation 2.5 1.4 3.6 1.5 4.3 1.5 
Values/beliefs 3.1 1.1 3.8 1.4   
 God watches over me 1.3 0.7 1.9 1.0 3.4 0.8 
 Desire to reduce pain 1.8 0.7 1.9 0.7 2.7 0.8 
Forgiveness 4.9 2.1 6.4 2.7   
 Forgiven self 1.8 0.8 2.3 0.9 3.2 0.9 
 Forgiven others 1.6 0.7 2.0 0.9 3.3 0.8 
 Know that God forgives 1.5 0.9 2.1 1.3 3.6 0.8 
Private religious practices 21.1 9.5 30.8 8.0   
 Private prayer 2.9 2.5 4.8 2.5 5.5 2.5 
 Meditation 5.4 2.5 6.7 1.9 3.4 2.7 
 Scripture reading 3.8 2.4 6.6 1.9 2.2 1.4 
Religious and spiritual coping 18.1 3.6 21.3 4.5   
 Life is part of a larger force 2.0 1.1 2.8 0.9 2.4 1.1 
 Work with God 2.1 1.1 3.0 1.0 2.5 1.0 
 Look to God for strength 1.7 1.0 2.6 1.2 2.9 1.1 
 Feel God is punishing 3.6 0.7 3.6 0.8 3.7 0.6 
 Wonder in abandoned 3.8 0.5 3.7 0.7 3.8 0.5 
 Make sense without God 3.0 1.0 2.7 1.1 3.0 1.0 
Religious support 10.0 2.8 12.4 3.5   
 Help with illness 1.7 1.1 2.8 1.2 3.2 0.9 
 Help with problem 1.8 1.1 2.7 1.2 3.3 0.9 
 Make too many demands 3.3 0.8 3.6 0.8 3.5 0.7 
 Critical of me 3.2 0.9 3.4 0.9 3.7 0.7 
Religious/spiritual history 4.9 0.9 4.2 1.0   
Commitment 1.8 1.0 2.5 1.0   
Organizational religiousness 5.9 2.9 8.5 3.0   
 Service attendance 2.7 1.5 3.4 0.9 3.6 2.8 
 Other activities 3.3 1.7 3.8 1.7 3.4 2.7 
Self-rating of religiousness 3.8 1.7 5.0 1.8   
 Religious strength 1.9 1.0 2.7 1.0 2.7 1.0 
 Spiritual strength 1.8 0.9 2.3 1.0 2.7 0.9 
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