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ABSTRACT 
 
Objectives: Little attention has been paid to the connection between perceived access 

barriers to conventional medicine and CAM usage. The purpose of this dissertation is to 

quantitatively evaluate the associations between perceived access barriers to conventional 

medicine and CAM usage using population data.  

 

Method: This is a cross-sectional study using the 1999 and 2002 National Health 

Interview Survey. The target population is U.S. civilians age 18 to 64. The outcome 

variable is CAM usage classified into homogenous subgroups. Perceived access barriers 

to conventional medicine are grouped into distinct dimensions including affordability, 

accommodation, or accessibility. To deal with potential selection problems related to 

perceived access barriers to conventional medicine, recursive bivariate probit models are 

utilized to test the impact of individual perceived access barriers on CAM usage after 

controlling confounders. Moreover, multivariate probit and Boolean probit models are 

used to evaluate all three distinct perceived access barrier dimensions simultaneously on 

CAM usage.  

 

Results: In general, perceived access barriers to conventional medicine are positively 

related to CAM usage, to varying degrees. The various relationships found in this 

dissertation between each perceived access barriers to conventional medicine and CAM 

subgroup usage show a clear picture that neither perceived access barriers to conventional 

medicine nor CAM is homogenous. Moreover, several bivariate probit models are 

significant, indicating that perceived access barriers to conventional medicine are 
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endogenous in these models. It can be seen from model comparison that serious biases 

arise from simple probit models when these variables of interest are endogenous. 

Furthermore, the impact of three perceived access barrier dimensions on CAM use differs 

in multivariate probit and Boolean probit models, each of which has its assumptions, as 

such strengths and limitations. 

 

Conclusions: Ignoring the endogenous nature of perceived access barriers to 

conventional medicine will bias estimates of the relationships between perceived access 

barriers to conventional medicine and CAM usage. People who perceive access barriers 

are likely to use CAM, especially perceived accommodation access barriers. These access 

barriers should be addressed to ensure that people have adequate access to health care 

services, both conventional and alternative, to improve their health. 
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CHAPTER 1: INTRODUCTION 

This dissertation describes a research study that explores the relationships 

between perceived access barriers to conventional medicine and the use of 

complementary and alternative medicine (CAM). It is hypothesized that perceived access 

barriers to conventional medicine will increase the use of CAM. Terms used in this 

dissertation are conventional medicine and CAM. CAM represents complementary and 

alternative medicine, alternative medicine, unconventional medicine, or unconventional 

therapies while conventional medicine represents conventional health care, conventional 

therapy, orthodox medicine, western medicine, or modern medicine mentioned in the 

literature. To ensure consistency, only the terms CAM and conventional medicine are 

used in this dissertation. 

 

Background of the Study 

A systematic review of CAM usage, which has been widely documented in both 

developing and developed countries (Ernst, 2000; Hendrickson, Zollinger, & McCleary, 

2006; Molassiotis et al., 2005), revealed that such usage ranges from 9 to 65% worldwide 

(Ernst, 2000). However, modern western medicine (termed conventional medicine in the 

West) is in some sense an alternative medicine for people in developing countries in 

which traditional medical care, considered CAM in western countries, is actually more 

conventional. Nevertheless, without sufficient biomedical evidence-based research to 

support its efficacy, many people consider CAM inferior or unsafe. In spite of this 
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concern, interest in and use of CAM continues to grow rapidly both around the world and 

in the United States.  

In the United States, visits to alternative medicine practitioners and total 

expenditures for alternative medicine increased significantly during the 1990s. For 

example, Eisenberg et al. (1998) found that the total number of visits to alternative 

medicine practitioners by the adult population increased almost 50%, from 427 million in 

1990 to 629 million in 1997, including a noteworthy 400% increase in the use of herbal 

medicine. In both years, the estimated total number of visits to alternative medicine 

practitioners even exceeded the total projected visits to all primary care physicians by 40 

million in 1990 and a notable 243 million in 1997.  

In Eisenberg et al.’s (1998) conservative estimation, the total expenditures for 

alternative medicine practitioners, exclusive of inflation, increased nearly 45% 

throughout the 1990 to 1997 period. Indeed, in 1997, the estimated annual out-of-pocket 

expenditures for alternative medicine even exceeded the out-of-pocket expenditures for 

all U.S. hospitalization. Moreover, insurance coverage for CAM increased during this 

period, possibly resulting in the lower proportion of alternative medicine costs paid out of 

pocket. Namely, an increase in the total expenditures for CAM may have resulted partly 

from increasing health insurance coverage for CAM in the 1990s.  

A more recent study by Kessler et al. (2001) found that nearly 70% of the 

population had used CAM at least once in their lifetime; specifically, almost 50% of the 

population who had ever used CAM engaged in persistent CAM usage (i.e., usage that 

continued over many years). Indeed, CAM can be used not only for treatment but also for 
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health promotion or disease prevention. In 1990, one third of alternative medicine users 

used it for disease prevention or health promotion, a number that increased to nearly 60% 

in 1997 (Eisenberg et al., 1998). Not only was the prevalence of CAM usage even higher 

(66%) among subpopulations like rheumatology and geriatric patients (Anderson, 

Shane-McWhorter, Crouch, & Andersen, 2000), but approximately half of elderly 

persons used CAM for general health improvement (Astin, Pelletier, Marie, & Haskell, 

2000).  

Despite controversy in biomedical journals about the efficacy and effectiveness of 

CAM, research has suggested that CAM users are likely to perceive CAM as safe 

(Anderson et al., 2000), more effective (Furnham & Bond, 2000), and more helpful than 

conventional medicine, especially for chronic debilitating conditions like headaches and 

neck and back conditions (Eisenberg et al., 2001). Moreover, the majority of CAM users 

(around 90%) cited added benefits as a reason for use (Anderson et al., 2000; Shahrokh, 

Lukaszuk, & Prawitz, 2005). In fact, 80% of CAM users in the Astin et al. (2000) study 

reported receiving substantial benefits from CAM usage.  

To meet this undeniable trend and demand, in fiscal year 1999, the National 

Center for Complementary and Alternative Medicine (NCCAM) was established1 as one 

of 27 institutes and centers at the National Institutes of Health (NIH). NCCAM (n.d.) is 

responsible for “the conduct and support of basic and applied research … research 

training, the dissemination of health information, and other programs with respect to 

identifying, investigating, and validating complementary and alternative treatment, 

                                                 
1 According to Public Law 105-277 (http://nccam.nih.gov/about/plans/2005/index.htm). 



Access Barriers and CAM   Yu 
 

 4

diagnostic and prevention modalities, disciplines and systems.” One of four major criteria 

for research priority in NCCAM’s initial research agenda was CAM usage by the U.S. 

public (Nahin, 2005). This dissertation contributes to this area of interest by exploring the 

impact of perceived access barriers to conventional medicine on CAM utilization to 

further understand the reasons for CAM use by the U.S. public. 

 

Reasons for CAM Usage 

The reasons for CAM usage have long been of interest to many researchers in 

diverse fields, whose various explanations can be roughly categorized into either 

preference for alternative medicine or dissatisfaction with conventional medicine. 

However, it has also been argued that choice of modalities to treat a special health 

problem, whether conventional or alternative, is multi- rather than one-dimensional and 

cannot be solely explained by either preference or dissatisfaction (Kelner & Wellman, 

1997).  

 

Dissatisfaction with Conventional Medicine 

Research findings regarding dissatisfaction with conventional medicine and CAM 

usage are equivocal. Many studies support a positive relationship between these two 

variables. Higginbotham, Trevino, and Ray (1990) found that, independent of ability to 

pay, Mexican Americans who preferred to be interviewed in Spanish and expressed 

dissatisfaction with conventional medicine were more likely to use curanderos 

(traditional folk healers in Hispanic-America). Nevertheless, the authors argued that such 
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dissatisfaction with conventional medicine could also result from difficulty 

communicating with the mostly English-speaking conventional medicine providers. 

Subsequently, Furnham and Bhagrath (1993) reported that homeopathic users were 

significantly less satisfied with conventional medicine. Furnham and Forey (1994) found 

that alternative therapy users gave general practitioner significantly lower scores on 

listening to what they had to say than did the general practitioners’ patients, and that 

CAM users were critical of and skeptical about the efficacy of modern medicine. 

Similarly, Applewhite (1995) found that elderly Mexican Americans might use folk 

medicine because of dissatisfaction with modern medical care. In a study in Ottawa, 

Canada, Sirois and Gick (2002) also reported dissatisfaction with medical doctors to be 

associated with CAM usage. Shahrokh et al. (2005) found that the elderly users of herb 

supplements in Illinois were more likely to be dissatisfied with conventional medicine 

and to perceive supplements as safer than were nonusers. Similarly, Ritchie, Gohmann, 

and McKinney (2005) found that patients dissatisfied with the quality of conventional 

care received were more likely to use spiritual therapy. 

In contrast, many other studies fail to support this argument. For example, 

Donnelly, Spykerboer, and Thong (1985) did not find patients using CAM dissatisfied 

with orthodox medicine; likewise, Astin (1998) found that negative experiences with 

conventional medicine were not associated with alternative medicine use in the general 

population. Nor did Anderson et al. (2000) identify dissatisfaction with conventional 

disease management as the major reason that rheumatology and geriatric patients use 

CAM. Similarly, based on national survey data, Eisenberg et al. (2001) found no 
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evidence in support of CAM usage primarily reflecting dissatisfaction with conventional 

care. Indeed, Shreffler-Grant, Weinert, Nichols, and Ide (2005) reported that 97% of 

CAM users with regular conventional medicine providers in rural Montana and North 

Dakota rated their conventional medicine care as good, very good, or excellent. 

Furthermore, Ritchie et al. (2005) found that satisfaction with the professional staff at the 

usual source of care was unrelated to any use of CAM. 

These conflicting findings are possibly a result of imperfect measures of 

dissatisfaction. Some scholars have argued that dissatisfaction should be measured 

multidimensionally. For example, McGregor and Peay (1996) proposed three 

conceptually distinct categories of dissatisfaction: (1) lack of confidence or general 

distrust in the effectiveness of conventional medicine, (2) negative experience or 

provider-patient relationship, and (3) loss of hope that conventional medicine can help. 

Based on their observation, although no significant difference in satisfaction with the last 

conventional visit existed between their alternative group and their community group, the 

former was significantly less satisfied with the effectiveness of conventional medicine 

than the latter. They conclude that satisfaction with conventional medicine has different 

facets. Therefore, they suggest that dissatisfaction may be best manifested in a global 

evaluation rather than in relation to an individual’s own specific experience.  

 

Preference for CAM 

Preference for CAM is attributable to many factors, including either traditional 

beliefs or confidence in home remedies and self-medication (Applewhite, 1995; Kelner & 



Access Barriers and CAM   Yu 
 

 7

Wellman, 1997; Roy, Torrez, & Dale, 2004), which may differ significantly among 

different racial and ethnic groups regardless of socioeconomic factors and health 

insurance status (Roy et al. 2004). Whereas African Americans are most likely to believe 

some home remedies to be better than prescribed drugs and most likely to treat their 

children with home remedies except in an emergency, Hispanics are less likely to do so 

(Roy et al. 2004). Applewhite (1995) reported that elderly Mexican Americans might use 

folk medicine because of their traditional beliefs. At the same time, alternative medicine 

patients show significantly more confidence in the competence of alternative medicine 

than patients of general practitioners (Furnham & Forey, 1994), and homeopathic patients 

tend to have more faith in the healing power of their own bodies through homeopathic 

therapy than do conventional medicine users (Furnham & Bhagrath, 1993). However, 

even though rural residents may show more confidence in home remedies (Bushy, 1990 

as cited in W. J. Strickland & D. L. Strickland, 1995), among people who visited both 

conventional and alternative practitioners, perceived confidence in CAM providers does 

not appear to differ substantially from that in conventional providers (Eisenberg et al., 

2001).  

A second contributing factor to CAM preference is cultural or philosophic belief 

about the nature and meaning of health and illness. Those using CAM are more likely to 

have a holistic philosophical belief in the whole person approach (Astin, 1998), meaning 

that they tend to believe that treatment should concentrate on the whole person not simply 

the symptoms (Furnham & Forey, 1994). Astin (1998) operationalized such a holistic 

philosophy of health as the health of body, mind, and spirit being related, meaning that 
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“whoever cares for [one’s] health should take [such a relationship] into account” (p. 

1,549). For example, cancer patients using CAM likely believe that holistic healing 

emphasizes a mind-body connection that conventional medicine does not address 

(Verhoef & White, 2002). 

The whole person approach also reflects lifestyle choices to which CAM usage is 

likely to be related based on the perceived value of disease prevention and life promotion 

(Kessler et al., 2001). Thus, the patients of alternative practitioners are more likely than 

patients of family practitioners to exercise regularly, monitor diet, and take vitamin 

supplements (Kelner & Wellman, 1997). Similarly, homeopathic users may be more 

likely to believe in a healthy lifestyle to prevent illness and in self-control over health 

(Furnham & Bhagrath, 1993).  

This belief in a healthy lifestyle to prevent illness and in self-control over health 

constitutes the third contributory factor to CAM preference. For example, in the 

McGregor and Peay (1996) study, the alternative medicine group members were 

significantly more likely to believe in self-control over health than the community group 

members. Similarly, Sirois and Gick (2002) found a tendency among CAM users to 

believe that CAM allows them more control over their health, although they may not 

believe it makes them significantly resistant to illness in general (Furnham & Bhagrath, 

1993). This population is also less likely to believe that it is a physician that can be of 

most help with health problems (Kelner & Wellman, 1997).  

In the research cited above, several patient groups reported using CAM as a 

control strategy. Despite recent advances in biomedicine, many diseases are still 
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incurable. Therefore, individuals are more likely to live longer with chronic diseases and 

reconcile with any approach, outside or inside biomedicine, which makes them 

comfortable. For example, finding that CAM users with chronic illness (type 2 diabetes, 

multiple sclerosis, and HIV/AIDS) believed in the potential benefits of CAM and took 

responsibility for their health, Thorne, Paterson, Russell, and Schultz (2002) conclude 

that “[CAM usage] may be more usefully understood as one part of a complex process of 

self-care management” (p. 681). These authors disagree with Beyerstein’s (2001) 

argument that using CAM is irrational. Cancer patients may also favor CAM because of 

the need for control and active patient involvement in disease management (Montbriand, 

1995; Verhoef & White, 2002).   

 

Consequences of Access Barriers 

Not only have perceived access barriers to conventional medicine been well 

documented (Ahmed, Lemkau, Nealeigh, & Mann, 2001; Fitzpatrick, Powe, Cooper, 

Ives, & Robbins, 2004; Katerndahl, 2002; Scheer, Kroll, Neri, & Beatty, 2003), but 

vulnerable populations have been shown to face a greater likelihood of such barriers 

(Ahmed et al., 2001; Cook, Selig, Wedge, & Gohn-Baube, 1999; J. Strickland & D. L. 

Strickland, 1996). Research has specifically documented multiple consequences of 

perceived access barriers to health care, including a reduced use of conventional medical 

care services that negatively impact quality of life, social life, economics, independence, 

and mental and physical health (Barnett, 2001; Katerndahl, 2002; Neri & Kroll, 2003; 

Scheer et al., 2003). In turn, these negative impacts lead to considerable unmet needs 
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such as deteriorating health and the development of secondary health problems that 

subsequently increase the need for further intensive healthcare services (Barnett, 2001; 

Gaskin & Hoffman, 2000; Heisler et al., 2004; Neri & Kroll, 2003). Indeed, Gaskin and 

Hoffman (2000) showed that limiting access to primary care increases the likelihood of 

hospitalization for preventable conditions for African Americans and Hispanics. 

Likewise, Heisler et al. (2004) found that respondents with cardiovascular disease who 

reported access barriers to medications were more likely to experience angina and 

nonfatal heart attacks or strokes. 

 

Problem Statement 

As suggested by the literature discussed above, the relationship between 

dissatisfaction with conventional medicine and CAM usage is controversial, particularly 

because most related studies have asked overly general questions regarding 

dissatisfaction that do not reflect its potential multidimensionality (see McGregor & 

Peay, 1996). Although Penchansky and Thomas (1981) have argued that access barriers 

affect patient satisfaction, access barriers are only some of the dimensions of 

dissatisfaction, and are themselves multidimensional. In addition, except for that of 

Ritchie et al. (2005) and Shmueli and Shuval (2006), no previous research to date on 

patient dissatisfaction has specifically addressed the issue of access barriers to 

conventional medicine. Even though both Ritchie et al. and Shmueli and Shuval 

examined the relationship between the availability of conventional medicine and the use 

of CAM, their studies did not take into account that availability is only one of many 
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factors in the creation of access barriers. No study to date has examined the other 

important aspects of access barriers identified by Penchansky and Thomas, including 

acceptability, accommodation, accessibility, and affordability.  

The purpose of this dissertation was to investigate whether there is a relationship 

between perceived access barriers to conventional medicine and the use of CAM. 

Although the literature suggests that perceived access barriers to conventional medicine 

relate to dissatisfaction with conventional medicine and impact the use of CAM, this 

relationship has not been thoroughly explored. To narrow this research gap, this 

dissertation thoroughly investigated the relationship between perceived access barriers to 

conventional medicine and CAM usage rather than the indirect relationship between 

perceived access barriers to conventional medicine and CAM usage through 

dissatisfaction with conventional medicine as a mediator. 

Both perceived access barriers to conventional medicine and CAM modalities are 

considered multidimensional, with the latter being classified into distinct homogenous 

groups according to their nature and treatment philosophy. CAM modalities are also 

classified in terms of whether they are practitioner-provided, such as chiropractic care, 

acupuncture, and massage, or self-directed, such as dietary or herbal supplements and 

vitamins (although these modalities may be obtained through practitioners as well). 

The relationship between each perceived access barrier and each CAM subgroup 

could vary. For instance, self-directed CAM, such as the use of herbs or vitamins, is 

much easier to access than practitioner-provided CAM. Most users can obtain their 

alternative medications in supermarkets, pharmacies, health food stores, or through 
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alternative medical suppliers (i.e., catalogs and Web sites; Anderson et al., 2000). 

Therefore, it was hypothesized that those who perceive access barriers to conventional 

medicine, particularly barriers due to lack of access to communication or transportation 

or limited office hours, are more likely to use self-directed CAM. It is also hypothesized 

that certain perceived access barriers to conventional medicine, such as lack of 

transportation, might be barriers to practitioner-provided CAM as well. 

The primary research question addressed by this dissertation is whether perceived 

access barriers to conventional medicine are associated with the use of CAM. The 

research hypotheses were the following: 

1. There is a positive relationship between perceived access barriers to 

conventional medicine and the use of individual homogenous CAM 

subgroups. 

2. There is a positive relationship between perceived access barriers to 

conventional medicine and the use of self-directed CAM. 

3. There is a negative or no relationship between perceived access barriers to 

conventional medicine and the use of practitioner-provided CAM. 

 

Significance of the Study 

Decisions regarding whether to seek medical therapy for a particular health 

problem, and if so, which type of therapy to seek are often complex and difficult 

(Ganther, Wiederholt, & Kreling, 2001; Goodwin, Koenen, Hellman, Guardino, & 

Struening, 2002; Sirois, 2002; Zwaanswijk, van der Ende, Verhaak, Bensing, & Verhulst, 
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2005). Buor (2003) argued that access barriers to conventional medicine could impact the 

use of CAM. However, little attention has been paid to the relationship between 

perceived access barriers to conventional medicine (e.g., lack of healthcare availability at 

night or on weekends or inability to contact a physician) and CAM usage. Previous 

studies investigating this relationship have either explored only one dimension of 

perceived access barriers or used a summary indicator of access barriers, which failed to 

distinguish among the different aspects of access barriers involved (Cleary, 1982; Pagan 

& Pauly, 2005; Ritchie et al. 2005; Shmueli & Shuval 2006). As opposed to previous 

research investigating one dimension or summary access barriers, this dissertation 

focuses on the use of CAM among individuals perceiving access barriers in terms of 

affordability, accessibility, and accommodation as proposed by Penchansky and Thomas 

(1981), separately. 

It is crucial that the research gap regarding the relationship between perceived 

access barriers to conventional medicine and CAM use be addressed. CAM has the great 

potential to improve the health of all people, but especially those facing access barriers to 

conventional medicine. This dissertation helps to narrow this knowledge gap by 

examining whether perceived access barriers to conventional medicine (barriers to entry 

to the conventional medicinal system) are related to CAM utilization through exploring 

both financial (affordability) and non-financial (accommodation, and accessibility) 

factors that individually impact access (one access barrier at a time) and interactively 

(more than one access barriers together). 
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To improve access to health care, distinguishing between financial and 

non-financial access barriers is necessary because of their different policy implications 

(Dutton, 1978). Not only must the financial burden of care be reduced through increasing 

health insurance coverage but also the health care delivery system must be reconstructed 

to minimize non-financial barriers of care. Policies related to decreasing financial access 

barriers do not automatically lead to the elimination of non-financial barriers because 

these barriers are also influenced by the operation of the healthcare delivery system. 

Therefore, policies that aid in overcoming financial access barriers, such as offering 

Medicaid to low-income families, can improve access to healthcare in terms of 

affordability but may not be able to eliminate other access barriers. As a result, it is 

important to examine both financial and non-financial access barriers in order to provide 

recommendations for the creation of effective policies and interventions. 

Furthermore, this dissertation raises methodological concerns regarding modeling 

endogenous variables that have often been neglected in applied research. An exogenous 

variable in an equation is an explanatory variable uncorrelated with the disturbance or 

error term of the equation whereas an endogenous variable is an explanatory variable 

correlated with the disturbance or the error term of the equation. Despite the fact that 

treating an endogenous regressor as an exogenous regressor in simple probit models 

results in biased estimates (Monfardini & Radice, 2006), previous studies have treated 

access barriers to conventional medicine as exogenous variables. In response to this 

concern, this study utilized bivariate probit models to evaluate the relationships between 
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individual access barriers and each homogenous CAM subgroup to ensure that access 

barriers be treated as endogenous rather than exogenous variables.  

In order to simultaneously evaluate the total impact of perceived access barriers 

related to affordability, accessibility, and accommodation, this dissertation demonstrated 

the use of two advanced modeling techniques that addressed the modeling issues of 

endogeneity and sufficient conditions. All three perceived access barriers to conventional 

medicine were simultaneously treated as endogenous regressors in a multivariate probit 

model, which is an extension of a bivariate probit model. To evaluate one special case of 

causal complexity—sufficient conditions, this dissertation employed a Boolean probit 

model to evaluate the effects of perceived access barriers to conventional medicine on 

CAM usage in terms of Boolean processes that cannot be captured by linear additive 

models (Braumoeller, 2003, 2004). A sufficient condition here means that the summary 

perceived affordability access barrier or the summary perceived accommodation access 

barrier or the summary perceived accessibility access barrier influences the use of CAM. 

Namely, the impact of perceived access barriers together is assumed to be cumulative but 

not additive. The Boolean probit model used here was developed to test complex 

causations by Braumoeller (2003, 2004) in political science. To the best of the authors’ 

knowledge, this study is the first to apply the Boolean probit model to health services 

research. 

To briefly illustrate, assuming CAM usage being attributed to either 

transportation problems or difficulty making an appointment to conventional medicine 

providers, consider an individual with a 50% chance of using CAM based on 
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transportation problems alone and a 50% chance of using CAM based on appointment 

difficulties alone. Rather than having a 100% (50% + 50%) chance of using CAM with 

both barriers, the individual will have 100% – (100% – 50%) × ( 100% – 50%) = 75% 

chance of using CAM with both barriers, assuming that the probabilities are independent.  

The remainder of the dissertation is organized as follows. Chapter 2 describes the 

theory and conceptual framework of this study before chapter 3 presents the literature 

review. Chapter 4 describes the methodology before chapter 5 displays the results of 

descriptive and statistical analyses. Finally, chapter 6 summarizes and discusses the study 

findings. 
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CHAPTER 2: THEORY AND CONCEPTUAL FRAMEWORK  

This chapter presents a theory which connects perceived access barriers to 

conventional medicine and CAM usage. Then, theoretical literature regarding Andersen’s 

behavioral model of health services utilization and access to health services is reviewed. 

Last, a conceptual framework linking perceived access barriers to conventional medicine 

and CAM use conditioning on Andersen’s behavior model of health service utilization is 

provided. 

 

Theory of Conventional Medicine and CAM Usage 

The mechanism underlying the association between conventional medicine (CM) 

and CAM usage is derived from the theory of rational consumer choice. Rational 

consumers have well-defined preferences, shown by the convex shape of their 

indifference curves and their maximization of utility with due consideration of budget 

constraints. Figure 1 represents a person’s preference for CM and CAM as represented by 

indifference curves (IDC1-3). A rational person maximizing utility will choose to consume 

cm1 amount of CM and cam1 amount of CAM because point A is the highest utility 

affordable with respect to budget constraint B1. 

 

INSERT FIGURE 1 HERE 

 

The presence of access barriers to medical services can be considered the 

imposition of extra costs upon the price of medical services. For example, a person 
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lacking transportation might need taxi service in order to get to a doctor’s office. The taxi 

fee, which is necessary for the doctor’s visit to occur, becomes a portion of the total 

healthcare cost for this person. As this example shows, the presence of access barriers to 

CM increases the total price of CM. A higher price for a medical service means that less 

of that service will be purchased according to the law of demand for a normal good in 

economics. Corresponding with higher prices for CM due to access barriers, the budget 

constraint rotates inward to B2. With this new budget constraint B2, point A is no longer 

affordable. To maximize utility, this rational person will then choose point C, purchasing 

cm2 amount of CM and cam2 amount of CAM, resulting in more consumption of CAM 

and less of CM compared to point A.  

However, if access barriers are present to both CM and CAM, the total cost of 

both CM and CAM will increase and their consumption decrease. With access barriers 

accompanying the higher cost of CM and CAM, the budget constraint now shifts from B1 

to B3. B1 and B3 do not have to be parallel. Assuming utility maximization, this rational 

person will now choose point D, purchasing cm3 amount of CM and cam3 amount of 

CAM. Point D presents less consumption of both CM and CAM than does point A, which 

represents a utility maximization point without access barriers to both CM and CAM.  

From an economist’s point of view, there is no market failure within this market 

for either of these two goods. However, society considers access barriers to health care 

unjust and undesirable. This dissertation investigates whether people facing perceived 

access barriers to conventional medicine are more likely to use CAM.  
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Review of Health Service Utilization and Access to Health Services 

Andersen’s Behavioral Model of Health Service Utilization 

Andersen and Newman (1973) argued that individual characteristics influence 

whether or not a person seeks medical care, whereas physicians and others in the 

healthcare system decide what kind of—and how much—health services the individual 

needs. They proposed a framework for viewing healthcare utilization in which societal 

determinants affect health service systems and individuals. In this model, the main 

societal determinants are norms and technology—the fundamental factors that affect how 

much a society wants to spend on health care. Two major dimensions of a healthcare 

system are resources (i.e., healthcare personnel, facilities, and equipment) and 

organization (i.e., the ways in which resources are organized and distributed).  

Under influences of both societal determinants and the health services system, 

individual determinants affect healthcare utilization. Individual determinants include 

predisposing, enabling, and illness level. Among them, predisposing affects enabling and 

then influences illness level. Predisposing factors are demographics (age, sex, marital 

status, and past illness), social structure (education, race, occupation, family size, 

religion, and residential mobility), and beliefs (values concerning health and illness, 

attitudes toward health services, and knowledge about disease). Enabling factors fall into 

two categories: family factors (income, health insurance, type of regular health care 

source, and access to regular care) and community factors (ratios of health personnel and 

facilities to population, price of health services, region of country, urban–rural charter). 

Family factors include the resources a family can spend on health care, which relate to 
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affordability, while community factors have a great impact on access to health care 

because they relate to the local availability of health resources. Both family-level and 

community-level enabling are considered highly mutable and therefore good candidates 

for potential interventions to improve access to health care. Illness-level factors include 

perceived needs (i.e., disability, symptoms, diagnoses, and general state) as well as 

evaluated needs (i.e., clinically judged symptoms and diagnoses). Perceived needs and 

evaluated needs are the major factors in an individual’s initiation of a healthcare contact. 

Andersen and Newman (1973, p. 110) conclude, “From a theoretical perspective the 

major determinants of health services utilization have already been defined, such that the 

need for new explanatory variables is minimal.” 

Two decades later, Andersen (1995) proposed an updated behavioral model of 

healthcare utilization. In this new model, individual determinants not only affect 

healthcare utilization, but also exert an impact on personal health practice. Both 

healthcare utilization and personal health practice are considered to be health behavior. 

However, Andersen (1995) did not describe the relationship between personal health 

practice and healthcare utilization.  

Andersen’s healthcare utilization model is well accepted and has been used 

broadly in a variety of health and nonhealth contexts over the last three decades (Coulton 

& Frost, 1982; Kuo & Torres-Gil, 2001; Lemming & Calsyn, 2004; Weller, Ruebush, & 

Klein, 1997). Additionally, several studies regarding CAM have employed Andersen’s 

model (Kelner & Wellman, 1997; Shumay, Maskarinec, Gotay, Heiby, & Kakai, 2002; 
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Sirois & Gick, 2002). Kelner and Wellman (1997) conclude that Andersen’s model can 

be used to explain the use of CAM as well as the use of conventional medicine.  

 

Access to Health Services 

Noting that access had been poorly defined in the literature, Penchansky and 

Thomas (1981) defined the term as “a concept representing the degree of ‘fit’ between 

the clients and the system” (p. 128). They proposed to evaluate access in five reasonably 

discrete dimensions: availability, accessibility, accommodation, affordability, and 

acceptability. The authors outlined these five access dimensions, which can be distinctly 

measured and studied separately, as follows: 

Availability, the relationship of the volume and type of existing services 
(and resources) to clients’ volume and types of needs…. 

Accessibility, the relationship between the location of supply and the 
location of clients, taking account of client transportation resources and travel 
time, distance and cost. 

Accommodation, the relationship between the manner in which the supply 
resources are organized to accept clients (including appointment systems, hours of 
operation, walk-in facilities, telephone services) and the clients’ ability to 
accommodate to these factors and the clients’ perception of their appropriateness. 

Affordability, the relationship of prices of services and providers’ 
insurance or deposit requirements to the clients’ income, ability to pay, and 
existing health insurance…. 

Acceptability, the relationship of clients’ attitudes about personal and 
practice characteristics of providers to the actual characteristics of existing 
providers, as well as to provider attitudes about acceptable personal 
characteristics of clients…. (p. 128) 

Among the five dimensions, accessibility, accommodation, and affordability are 

associated with obstacles that can be changed by altering the current healthcare delivery 

system through actions such as offering evening office hours. It is of critical importance 
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to distinguish access barriers from one another in order to develop effective interventions 

to improve or eliminate specific obstacles.  

Discriminant validity and construct validity of the five dimensions of access were 

demonstrated. Penchansky and Thomas (1981) performed a factor analysis and found that 

differentiation existed among the five dimensions of access they proposed. Additionally, 

they performed a regression analysis to test construct validity, which revealed that results 

generally supported the five access dimensions, especially accessibility, accommodation, 

and affordability. Factor scores and summated ratings could be used to measure the 

dimension they represented.  

Penchansky and Thomas (1981) argue that access barriers are presumed to affect 

patients’ satisfaction, utilization of services, and provider practice patterns. Moreover, 

these outcomes are expected to correlate with each other.  

 

Conceptual Framework 

The conceptual model shown in Figure 2 summarizes the factors expected to 

influence a person’s decision-making process with regard to CAM usage. According to 

Andersen’s behavioral model, individual determinants, including predisposing factors, 

enabling factors, and illness level (perceived needs and evaluated needs), influence a 

person’s decision regarding whether to seek CAM. Based on the theory of access to 

health services proposed by Penchansky and Thomas (1981), there are five reasonably 

discrete but related dimensions of access barriers to conventional medicine: availability, 

accessibility, accommodation, affordability, and acceptability. Determinants of each 
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dimension vary, and predisposing factors, enabling factors, and illness level might affect 

a person’s perception of access barriers to conventional medicine as well. However, some 

individual determinants affecting both CAM and perceived access barriers to 

conventional medicine, such as health beliefs or risk attitudes, might not be observed. 

As identified in qualitative studies using focus groups, access barriers to 

conventional medicine may cause people to use CAM as a strategy to improve, or at least 

maintain, their health. However, there is little, if any, published quantitative evidence 

available evaluating these relationships. This dissertation addresses this void in the 

existing knowledge. To do so, perceived access barriers to conventional medicine are 

grouped into affordability, accommodation, and accessibility factors to reflect their 

multidimensionality whereas CAM modalities are classified into distinct homogenous 

groups according to their nature and treatment philosophy. 

 

INSERT FIGURE 2 HERE 
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Figure 1. Effects of shifting budget constraints on the use of conventional medicine and CAM. 
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Figure 2. Conceptual model. 
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CHAPTER 3: REVIEW OF THE LITERATURE 

Empirical literature regarding CAM and access is provided in this Chapter. The 

first half describes definition of CAM, followed by classification of CAM and prevalence 

of CAM in the United States. The second half reports empirical application of Andersen’s 

behavioral model of health services utilization on CAM use, followed by access to health 

services. Last, previous studies regarding access barriers to conventional medicine and 

the use of CAM are presented. 

 

Review of the Empirical Literature 

Definition of CAM 

By one definition, CAM is anything not prescribed by certified conventional 

medicine providers. In Klemman’s (1984) healthcare systems model, which defines 

alternative medicine from the prescribers’ perspective, an “‘alternative therapy’ is any 

practice initiated or prescribed by patients themselves, their family or friends, or an 

alternative health care healer. ‘Healers’ are health practitioners not associated with the 

American or Canadian Medical Associations” (as cited in Montbriand, 1995, p. 646). 

NCCAM (2007) defines CAM “a group of diverse medical and health care systems, 

practices, and products that are not presently considered to be part of conventional 

medicine” This dissertation adopts the definition of CAM from NCCAM. 

 

Classification of CAM 



Access Barriers and CAM   Yu 
 

 27

There are various classifications of CAM in the literature. Instances of CAM can 

be categorized according to treatment mechanism or philosophy. Alternative medical 

systems include homeopathic medicine, naturopathic medicine, traditional Chinese 

medicine, and Ayurveda; mind–body interventions include meditation, prayer, mental 

healing, and therapeutic art, music, or dance; biologically based therapies involve herbs, 

foods, vitamins, and other natural products (e.g., shark cartilage); manipulative and 

body-based methods include chiropractic or osteopathic manipulation and massage; and 

energy therapies include Biofield therapies (e.g., qigong, reiki, and therapeutic touch) 

and bioelectromagnetically based therapies (e.g., pulsed fields, magnetic fields, and 

alternating-current or direct-current fields; National Center for Complementary and 

Alternative Medicine [NCCAM], 2002). 

Forms of CAM can also be classified according to whether they are provided by 

practitioners (e.g., chiropractors, acupuncturists, and massage therapists) or are 

self-directed (e.g., through the use of dietary supplements, herbal supplements, and 

vitamins; Shreffler-Grant et al., 2005). However, some approaches could be placed in 

both groups; for instance, herbs and vitamins may be prescribed by herbal practitioners or 

self-directed. 

Another method of classifying CAM focuses on the purpose of use. Montalto, 

Bhargava, and Hong (2006) divided CAM into two categories: curative (e.g., chiropractic 

and acupuncture) and preventive/curative (e.g., massage, herbal products, breathing 

exercises, and meditation). The latter group could be used for prevention, treatment, or 

both, for example, drinking herbal tea in order to boost immunity.  
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Prevalence of CAM in the United States 

Estimates of the prevalence of CAM in the United States vary widely. Table 1 

presents studies of CAM use in the United States using representative samples separated 

by CAM consultation and CAM usage in chronological order of publication. From lowest 

to highest, prevalence rates for CAM range from 5.3% in Ritchie et al. (2005) to 76% in 

Hendrickson et al. (2006). 

 

INSERT TABLE 1 HERE 

 

The variation in estimates of CAM prevalence may be attributed to a number of 

factors. One is the existence of different measures of CAM. As stated earlier, the scope of 

CAM is very broad. CAM, a summary term, contains a variety of modalities differing in 

nature as well as treatment philosophy. There is no consensus regarding what is included 

in CAM; as a result, there has been significant diversity in the parameters of CAM in 

previous studies, as shown in Table 1.  

The number of types of CAM included has varied widely, ranging from 4 to 17 in 

various studies. As unique criteria or definitions of what counts as CAM have been 

employed in individual studies, researchers have been able to report different figures for 

prevalence of CAM usage even when using the same data set. Citing the 1996 Medical 

Expenditure Panel Survey (MEPS), Druss and Rosenheck (1999) reported a prevalence 

rate of 8.2% for CAM consultations containing 12 types, while Bausell, Lee, and Berman 
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(2001) reported a prevalence rate of 9.0% for 11 types of CAM consultation. Relative to 

Bausell et al., Druss and Rosenheck included one additional CAM type, which they 

termed “others.” 

Variation may also be caused by the way in which survey questions are worded. 

Some questions ask about consulting alternative medicine practitioners in the last 12 

months while others ask about the use of alternative medicine. Use of CAM and visits to 

CAM practitioners are two different things. People who use alternative medicine may or 

may not consult alternative medicine practitioners. For example, herbal medicine and 

vitamins can be easily obtained in supermarkets and drugstores without a provider’s 

prescription, facilitating simple self-administration, whereas chiropractic therapy is 

unlikely to be performed in the absence of a consulting chiropractor. Therefore, even if 

two modalities have similar prevalence rates for usage, they do not necessarily have 

similar prevalence rates for practitioner consultation. For instance, although both herbal 

medicine and chiropractic therapy have similar rates of usage among the population 

(herbs at 12.1% vs. chiropractic at 11.0%), Eisenberg et al. (1998) found that the 

estimated total number of visits to practitioners for herbal medicine was only 10 million 

while the estimated total number of visits to practitioners for chiropractic therapy was 

more than 114 million. 

As expected, researchers studying CAM consults have tended to find relatively 

low prevalence rates ranging from 5.3% to 19.5% (Bausell et al., 2001; Druss & 

Rosenheck, 1999; Eisenberg et al., 1998; Paramore, 1997; Ritchie et al., 2005), while 

studies about the use of CAM have reported higher prevalence rates ranging from 14.0% 



Access Barriers and CAM   Yu 
 

 30

to 76% (Astin, 1998; Astin et al., 2000; Eisenberg et al., 1998; Gray, Tan, Pronk, & 

O'Connor, 2002; Hendrickson et al., 2006; Ni, Simile, & Hardy, 2002; Pagan & Pauly, 

2005). However, it is possible that the discrepancy between the highest prevalence rate of 

19.5% in a study of CAM consultations by Eisenberg et al. (1998) and the lowest 

prevalence rate of 14.0% in a study of CAM use by Hendrickson et al. (2006) is due to 

the different number of CAM types included in each study. Eisenberg et al. (1998) asked 

participants about consultations regarding 16 types of CAM, while Hendrickson et al. 

(2006) asked about the use of only 4 CAM types—acupressure, folk medicine, 

homeopathy, and naturopathy. 

The difference between prevalence rates for usage and consultation appears in 

single modalities as well. Tables 2 and 3 summarize studies on the use of herbs and 

chiropractic therapy, respectively, in the United States using representative samples 

separated by consultation or usage in chronological order of publication. As seen when 

CAM was used as a summary measure, the prevalence rates for consultations in both 

modalities were lower than prevalence rates for usage. 

One noteworthy element is the degree of discrepancy between the prevalence rate 

of usage and that of consultation. Some modalities of CAM are more likely to have large 

discrepancies in this respect than others are. Modalities that are relatively easy to obtain 

and administer without a practitioner (e.g., herbal medicine) tend to show large 

discrepancies. A study conducted by Eisenberg et al. (1998) asked participants about 

consultations for and usage of CAM in a single survey. The discrepancy between the 

prevalence rates for herb usage and consultation was 2.2% in 1991 and increased 
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remarkably to 10.3% in 1997. While the increase in the prevalence rate of herb use was 

striking—from 2.5% in 1991 to 12.1% in 1997—there was only a slight increase in herb 

consultation during this period, from 0.3% in 1991 to 1.8% in 1997. This result showed 

that people dramatically increased self-directed herb usage from 1991 to 1997. 

For modalities such as chiropractic therapy that must be performed by 

practitioners, there are smaller discrepancies between the prevalence rates for usage and 

consultation. In the study mentioned above, Eisenberg et al. (1998) found that the 

discrepancy between the prevalence rates for usage of and consultation for chiropractic 

therapy was 2.9% in 1991, decreasing to 1.1% in 1997. During this period, both usage of 

and consultation for chiropractic therapy increased slightly. 

Distinguishing between usage of and consultation for CAM is of importance 

because each has distinct policy implications. Prevalence rates for CAM consultation 

represent the demand for CAM practitioners and play a great role in public policies 

related to the supply of these practitioners. Moreover, prevalence rates for consultation 

have a considerable impact on insurance companies. Popular enthusiasm for CAM use 

has driven more health insurance companies to cover CAM (Pelletier & Astin, 2002). 

Eisenberg et al. (1998) estimated that up to $9 billion out of $21.2 billion in total 

expenditures for alternative medicine practitioners in 1997 were paid by insurance 

companies. Consumers have been prompted to enroll in health insurance programs 

because they offer coverage for CAM and have been willing to pay for additional CAM 

coverage, even in the case of current CAM nonusers (Astin et al., 2000). In this era, in 

which consumer-driven health plans have become more popular, insurance companies 
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must take public enthusiasm about CAM use into account when offering their products. It 

is reasonable to assume that this trend will continue. As insurance companies are more 

likely to reimburse clients for services prescribed or provided by professionals, they are 

greatly influenced by prevalence rates for consultation.  

Prevalence rates for CAM use tell another story. Because CAM has potential 

interactions with conventional medical care (Niggemann & Gruber, 2003), patients’ 

self-medication and failure to inform their healthcare providers about their use of CAM 

can cause serious problems. Eisenberg et al. (1998) reported that around 18% of all 

prescription users concurrently used herbal medicine, high-dosage vitamins, or both. In 

various studies, however, it was found that patients’ rates of disclosing CAM use to 

conventional medial care providers were low. Druss and Rosenheck (1999) found that 

less than 20% of users of both conventional and unconventional therapies had told their 

physicians about the CAM therapies they employed. Astin et al. (2000) determined that 

over half of CAM users did not discuss their alternative therapies with their conventional 

providers. In another study, Planta, Gundersen, and Petitt (2000) reported that 

three-quarters of herbal medicine users did not inform their conventional care providers 

of their herb intake.  

Conventional healthcare providers often do not properly document their patients’ 

use of CAM, when their patients do tell them about it. It was found that physicians only 

documented about one-third of CAM use (Cockayne, Duguid, & Shenfield, 2005; Cohen, 

Ek, & Pan, 2002). As more and more people seek methods outside the mainstream 

healthcare system to cure diseases, promote or maintain health, prevent illness, or 
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all—despite the fact that these methods may not have been proven effective by the 

mainstream medical system—it is important for conventional medicine providers to 

understand not only the pattern and dosage of CAM usage, but also which groups of 

people use which types of CAM to what extent, in order to avoid either potential harm 

from the interaction of conventional medicine and CAM or insufficient consumption of 

effective conventional medicine.  

Another reason for variation in estimates of CAM prevalence is the peculiarities 

of data sources. Each data source has a unique sampling pool, scope, and strategy. As a 

result, the representative population can be different across data sources. Druss and 

Rosenheck (1999), for example, pointed out that estimates of prevalence rates from 

MEPS were lower than others because the sampling design of MEPS included 

non-English speakers and individuals without telephones. The authors argued that this 

MEPS sample could be more representative of the United States than sampling using 

telephone models of survey administration only. 

 

INSERT TABLE 2 HERE 

 

INSERT TABLE 3 HERE 

 

Andersen’s Behavioral Model of Health Services Utilization and the Use of CAM 

This section is organized according to factors mentioned in Andersen’s behavioral 

model of health services utilization – predisposing factors, enabling factors, and medical 
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needs. Andersen’s healthcare utilization model has been used broadly in various health or 

non-health contexts (Coulton & Frost, 1982; Kuo & Torres-Gil, 2001; Lemming & 

Calsyn, 2004; Weller, Ruebush, & Klein, 1997). Several studies regarding CAM have 

employed Andersen’s model (Kelner & Wellman, 1997; Shumay, Maskarinec, Gotay, 

Heiby, & Kakai, 2002; Sirois & Gick, 2002). Sirois and Gick (2002) conclude that 

Andersen’s model can be used to explain CAM usage. 

 

Predisposing and Enabling Factors 

Since almost every study examining predisposing factors also examines enabling 

factors, both factors are reviewed together to avoid redundancy. Astin (1998) did not find 

sex, race/ethnicity, income, or age significantly predicting CAM use. However, other 

CAM studies have found significant differences in the following determinants: gender 

(Bausell et al., 2001; Busato, Donges, Herren, Widmer, & Marian, 2006; Druss & 

Rosenheck, 1999; Hendrickson et al., 2006; Ni et al., 2002), age (Astin et al., 2000; 

Busato et al., 2006; Eisenberg et al., 1993; Hendrickson et al., 2006), education (Astin, 

1998; Astin et al., 2000; Busato et al., 2006; Hendrickson et al., 2006), race/ethnicity 

(Bausell et al., 2001; Druss & Rosenheck, 1999; Montalto et al., 2006), residence area 

(Hendrickson et al., 2006), health and lifestyle habits (Astin, 1998; Astin et al., 2000; 

Furnham & Bhagrath, 1993; Furnham & Forey, 1994), income (Hendrickson et al., 2006; 

Sirois & Gick, 2002), and health insurance (Hendrickson et al., 2006). 

Several researchers have reported that females are more likely to use CAM than 

males (Bausell et al., 2001; Druss & Rosenheck, 1999; Fennell, 2004; Ni et al., 2002). 
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Women were found to use significantly more both vitamins or minerals and herbal 

supplements than men (Fennell, 2004). It has also been concluded that more educated 

people are more likely to use CAM (Astin, 1998; Druss & Rosenheck, 1999; Fennell, 

2004). Bausell et al. (2001) showed that people in the 40–49 age group were more likely 

to employ CAM, and Ni et al. (2002) reported this finding for middle-aged individuals in 

the 35–54 group. 

Druss and Rosenheck (1999) reported that Whites are more likely than other 

racial groups to use CAM. Ni et al. (2002) stated that Black non-Hispanic and Hispanic 

people were less likely than White non-Hispanic people to use herbal medicine, 

chiropractic therapy, and massage. Similarly, Bausell et al. (2001) found that Hispanics 

and African Americans visited significantly fewer CAM providers than did their White 

peers. In a study by Montalto et al. (2006), white older adults were more likely to use 

CAM for curative purposes than were Blacks, Blacks were more likely to use CAM for 

preventive/curative purposes than were Whites.  

Furnham and Forey (1994) found that CAM users have more self- and 

ecologically aware lifestyles than non-CAM users do. Likewise, Sirois and Gick (2002) 

determined that health-aware behaviors were associated with the use of CAM.  

Although Harris, Ripperger, and Horn (2000) stated that managed care with 

coverage of alternative medicine improves access to the healthcare delivery system, 

health insurance did not offer equal coverage of all modalities of CAM. Chiropractic 

therapy, for example, is more likely to be included under coverage benefits than is herbal 

therapy. In 1990, 44% of chiropractic therapy users had at least partial chiropractic 
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therapy health insurance coverage; this number increased to 56% in 1997 (Eisenberg et 

al., 1998). By contrast, 46% of herbal medicine users had at least partial herbal medicine 

health insurance coverage in 1990, whereas less than 20% of herbal medicine users had at 

least partial health insurance coverage for herbal medicine in 1997.  

Given that nearly 90% of chiropractic therapy is reimbursable by insurance 

including Medicare and Medicaid and that 40% of health maintenance organization 

(HMO) cover chiropractic care (Herman, 1995 as cited in Paramore, 1997), health 

insurance affects the use of chiropractic services. Different health insurance types, 

however, have different impacts on the use of chiropractic therapy. Paramore (1997) 

found that HMO enrollees used significantly less chiropractic therapy than did enrollees 

of preferred provider organizations (PPOs) and fee-for-service plans.  

Therefore, a positive relationship between health insurance coverage and use of 

CAM might not be observed in certain CAM modalities that are less likely to be covered 

by health insurance. As a result, pooling modalities that are covered by health insurance 

together with those that are not to form a summary measure of CAM might dilute the 

effect of health insurance on covered modalities and then result in a failure to find 

significant relationships. For example, Ni et al. (2002) reported that health insurance 

status (insured vs. uninsured) did not have a significant influence on the use of CAM 

after adjusting for age, gender, and educational status.  

The effects of income on CAM use depends on study populations and the types of 

CAM studied. Using NHIS 2000, Fennell (2004) found that those with higher income and 

more education are more likely to use both vitamins or minerals and herbal supplements. 
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Paramore (1997) found that persons who were less educated and had family incomes 

equal to or greater than 150% of the poverty level were more likely to use chiropractic 

therapy using the 1994 Robert Wood Johnson Foundation National Access to Care 

Survey. Sirois and Gick (2002) discovered that Canadian CAM users tended to have 

middle to high income levels. However, Astin et al. (2000) stated that income was not 

associated with the use of CAM among elderly Californians with Medicare in a 

statistically significant manner.  

 

Unmet Needs 

According to Sirois and Gick (2002), the best predictor of persistent CAM use is 

medical need, especially chronic pain and cardiovascular problems. Indeed, Paramore 

(1997) found that people visiting CAM practitioners had significant unmet needs for 

medical care. Hendrickson et al. (2006) divided CAM into four distinct categories and 

found that while medical need was the only significant predictor across groups, medical 

need alone did not predict the use of CAM. 

Evaluated needs (medical conditions or problems). CAM users are likely to report 

more health problems compared to CAM nonusers (Sirois, 2002; Sirois & Gick, 2002). 

Paramore (1997) found that persons with one or more health conditions were 

significantly more likely to visit practitioners of chiropractic therapy, relaxation 

techniques, or therapeutic massage than were people with no health conditions. 

Alternative medicine is used most often for chronic conditions including back problems, 

arthritis, memory loss, anxiety, depression, headaches, mental problems, metabolic 
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problems, chronic fatigue syndrome, and musculoskeletal complaints (Astin, 1998; Astin 

et al., 2000; Bausell et al., 2001; Eisenberg et al., 1998). Kelner and Wellman (1997) 

determined that in Canada, users of chiropractic, acupuncture/TEM, naturopathy, and 

reiki were more likely to have headache and musculoskeletal, emotional, gynecological, 

and digestive complaints. Sirois and Gick (2002) found that more established CAM users 

reported having headaches, back problems, and chronic pain than did new or infrequent 

CAM users. Astin et al. (2000), however, found that hypertension had a statistically 

significant negative association with the use of CAM.  

Despite findings such as those summarized above, several studies have not found 

relationships between the total number of chronic conditions and the use of CAM 

(Fennell, 2004; Gray et al., 2002; McGregor & Peay, 1996). Fennell, for instance, 

discovered that the total number of health conditions is uncorrelated with the use of all 

herbs. Nor do McGregor and Peay (1996) find significant differences in the number of 

chronic conditions or their duration between an alternative medicine group and a 

community group. 

Perceived needs (functional [physical, emotional, mental] limitations, 

self-reported health status). There are several measures of perceived needs, one of which 

is self-reported health. It is assumed that poorer health is positively related to greater 

perceived need. Many studies have concluded that poorer self-reported health predicts the 

use of CAM or visits to CAM providers (Astin, 1998; Bausell et al., 2001). 

Higginbotham et al. (1990) found that respondents who consulted curanderos were more 

likely to report their health status as fair or poor than those who did not. Bausell et al. 
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determined that self-reported physical health status had a significant negative relationship 

with CAM provider visits, whereas self-reported mental health status was not a 

significant predictor of visits.  

On the other hand, Paramore (1997) found that self-reported health was not 

significantly related to visits to practitioners of chiropractic therapy, relaxation 

techniques, or therapeutic massage. Additionally, Astin et al. (2000) concluded that 

self-reported health status was not statistically significantly associated with the use of 

CAM among elderly persons. Fennell (2004) also reported that self-reported health was 

uncorrelated with herb use. 

One interesting finding by Kelner and Wellman (1997) was that although 

alternative medicine users were likely to report their health problems as more severe and 

of longer duration than were the patients of family practitioners, over 90% of them rated 

themselves as having good physical and emotional health. In fact, they found that 

alternative therapy users had higher self-reported health than did patients of family 

practitioners.  

The relationship between perceived needs and the use of CAM varies by gender. 

Ni et al. (2002) found that men who self-reported their health as poor or fair were more 

likely to use CAM than those who reported good, very good, and excellent health. 

However, this difference was not observed among women. 

A second way to measure perceived needs involves the use of instruments such as 

the Short Form-12 Health Survey (SF-12). Astin et al. (2000) found that those with 

poorer physical health as measured with SF-12 were more likely to use CAM. 
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Another measure of perceived needs is functional limitations. It is assumed that 

people with more functional limitations are likely to report greater perceived need, 

thereby, using more CAM. Kelner and Wellman (1997) found that nearly 90% of 

alternative medicine users reported that their problems affected their lives, compared to 

around two-thirds of patients of family practitioners. Similarly, Gray et al. (2002) 

concluded that CAM users were more likely to report physical or emotional limitations. 

Montalto et al. (2006) reported that the total number of limitations in activities of daily 

living (ADLs) was positively related to the likelihood of using CAM for curative 

purposes. Fennell (2004) found that those with more functional limitations were more 

likely to use both vitamins or minerals and herbal supplements.  

 

Not Homogeneous Between Modalities of CAM 

CAM, as a summary measure, is not homogeneous (Fennell, 2004; Hendrickson 

et al., 2006; Sirois, 2002; Sirois & Gick, 2002); therefore, the predictors of CAM usage 

vary with the types of modalities included in research (Fennell, 2004). Montalto et al. 

(2006) found that there were differences between the predictors of curative CAM 

(chiropractic and acupuncture) and those of curative/preventive CAM (massage, herbal 

products, breathing exercises, and meditation). Sirois found that experienced CAM users 

were more likely to seek treatment for non-life-threatening health issues, regardless of the 

number of health problems experienced, than were new CAM users or nonusers. In 

addition, analysis of individual herbs found that women use more Dong Quai, Echinacea, 

and St. John’s wort than men do, while there is no difference between the genders in the 
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use of Astragalus and Cat’s Claw. Differences in usage were also noted for race/ethnicity, 

age group, education, health insurance status, lifestyle (smoking, drinking, and exercise), 

marital status, and weight. Hendrickson et al. (2006) reported different determinants of 

the use of different categories (as defined by NCCAM) of CAM. Montalto et al. (2006) 

conclude that when one studies CAM use by grouping heterogeneous CAM approaches 

together, one hides the differences between the predictors of use of different CAM 

modalities. 

 

Dissatisfaction with Conventional Medicine and the Use of CAM 

Table 4 shows studies linking CAM use and dissatisfaction with conventional 

medicine in chronological order of publication. The results of this area of research have 

been controversial. Studies supporting a connection between conventional medicine 

dissatisfaction and CAM use include Furnham and Bhagrath (1993), Higginbotham et al. 

(1990), Jensen (1990), Montalto et al. (2006), Shahrokh et al. (2005), and Sirois and Gick 

(2002). Studies that failed to support this link include Astin (1998), Donnelly et al. 

(1985), Eisenberg et al. (2001), and Shreffler-Grant et al. (2005). Using multiple 

measurements of dissatisfaction, Furnham and Forey (1994), McGregor and Peay (1996), 

Ritchie et al. (2005), and Shmueli and Shuval (2006) found evidence supporting a 

connection between dissatisfaction with conventional medicine and CAM usage in some 

respects but not others.  
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One factor contributing to this controversy could be the diverse CAM measures 

employed in these studies, as discussed in the previous section. Another contributing 

factor is imperfect measurement of dissatisfaction. 

Among these studies, most asked an overall satisfaction question such as the 

following: “Thinking about the last time you went to see a medical doctor, how satisfied 

were you with the care you received? (4-point scale)” (Astin, 1998, p. 1549) or “On a 

scale from 0 to 10, with 0 being completely dissatisfied and 10 being completed satisfied, 

how would you rate your (or the patient's) satisfaction with current disease 

management?” (Anderson et al., 2000, p. 960). The results regarding the relationship 

between overall satisfaction with conventional medicine and CAM use are equivocal. 

Three studies sought information about satisfaction with treatment effectiveness 

and the use of CAM (Jensen, 1990; McGregor & Peay, 1996; Sirois & Gick, 2002). 

Dissatisfaction with conventional medicine treatment effectiveness was positively related 

to the use of CAM. 

Six studies explored the relationship between satisfaction with providers and the 

use of CAM (Astin, 1998; Eisenberg et al., 2001; Furnham & Forey, 1994; Ritchie et al., 

2005; Shmueli and Shuval, 2006; Sirois & Gick, 2002). Among them, Furnham and 

Forey (1994) and Sirois and Gick (2002) found that CAM users gave significantly lower 

scores to conventional medicine providers in the area of listening. Eisenberg et al. (2001), 

however, did not find the same result. Other studies regarding time spent with, 

confidence in, and trust in conventional medicine providers did not support the claim that 

dissatisfaction with providers in these aspects was related to the use of CAM except 
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perhaps the Shmueli and Shuval’s study (2006), which found that lower satisfaction with 

attitude, length of visits, availability, and in general of specialists were significantly 

associated with CAM provider consultation.  

In summary, only dissatisfaction with conventional medicine treatment 

effectiveness is found to be positively related to the use of CAM; findings on the 

relationships between other aspects of dissatisfaction with conventional medicine and the 

use of CAM are equivocal.  

 

INSERT TABLE 4 HERE 

 

Access to Health Services 

In proposing to improve the measurement of access by considering (a) the 

availability of healthcare professionals and facilities; (b) the way professionals organize 

the delivery of their services (e.g., office locations and office hours); (c) the client’s 

ability to pay medical bills; (d) the client’s location; (e) the client’s and provider’s 

acceptance of each other, Penchansky and Thomas (1981) failed to include other 

important factors specifically related to clients’ circumstances. These other factors 

discussed below can negatively impact the utilization of medical care even when none of 

the five access barriers identified by Penchansky and Thomas exists.  

Ahmed et al. (2001) discovered additional access barriers among members of the 

nonelderly urban poor American population, such as difficulty obtaining childcare while 

seeking medical care and difficulty taking time off work. Women are less likely to access 
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health care because they needed to take care of housework and children (Buor, 2004; 

Strickland & Strickland, 1996). Clients might also lack a phone on which to make an 

appointment or inquire about services (Strickland & Strickland, 1996). Rural elderly 

residents stated lack of quality health care and social isolation as access barriers (Goins, 

Williams, Carter, Spencer, & Solovieva, 2005).  

In a study by Ahmed et al. (2001), 96% of nonelderly urban poor respondents 

reported at least one barrier, with almost three-quarters citing more than one. The 

researchers found different demographic factors related to the various access barriers. 

Younger parents, for instance, were more likely to have difficulty finding childcare. 

Nonworking respondents were more likely to have transportation problems. They also 

found that people without telephones were more likely to report multiple barriers, 

including lack of information about free or discounted health services, lack of childcare, 

and lack of transportation. It is acknowledged that these access barriers to conventional 

medicine might prevent the use of practitioner-provided CAM as well. 

The five access dimensions proposed by Penchansky and Thomas (1981) are 

distinct but interrelated. Similarly, Scheer et al. (2003) concluded that access barriers 

often interact to produce a cumulative effect, making access more difficult. For instance, 

affordability and availability were correlated with accessibility. Pathman, Ricketts, and 

Konrad (2006) found that lower local physician density (i.e., low availability) was related 

to longer travel time, difficulties with travel (both of which are related to accessibility), 

and contacting physicians by phone (accommodation) among people who were uninsured 

or under Medicaid. Strickland and Strickland (1996) found that structural and 
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nonstructural barriers interacted to prevent rural minorities from using preventive health 

services. 

Many factors have been identified as influencing perceived access. Racial 

differences in perceived access barriers have been found to exist in the rural South, even 

after adjustments for socioeconomic status and the availability of local providers are 

made (Pathman, Fowler-Brown, & Corbie-Smith, 2006). In general, Blacks were more 

likely to perceive difficulties in getting medical care when needed than Whites. Blacks 

also reported finding travel to care significantly difficult and had a significantly high 

uninsured rate compared to Whites. However, there was no significant difference 

between Blacks and Whites in getting appointments in 1 or 2 days, office waiting time, 

contacting providers by phone, or long travel time to care.   

Ability to pay is the major access barrier (Strickland & Strickland, 1996), and 

lack of health insurance is the most important affordability barrier. Even when insurance 

covers 80% of needed services, low-income and elderly persons might have difficulties 

accessing needed care because of copayments or coinsurance (Fitzpatrick et al., 2004; 

Scheer et al., 2003). For example, Fitzpatrick et al. (2004) found that even with Medicare, 

elderly persons reported worrying about medical bills as the second most frequent access 

barrier. The most frequent barrier in this study was that doctors were not responsive to 

patients’ concerns. Other barriers mentioned among the elderly included transportation 

difficulty, fear for safety on streets, fear of discovery of serious illness, fear of unneeded 

tests, not having a regular doctor, taking care of others, and work responsibilities. These 
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perceived access barriers were found to be related to sociodemographic factors including 

low income, lack of supplemental insurance, older age, and female gender.  

Despite such findings, health insurance does not sufficiently ensure equal access. 

A study comparing different insurance types (Bair, Garcia, Romano, Siefkin, & Kravitz, 

2001) found that asthma patients covered by the state’s Medicaid program were more 

likely to report perceived access barriers. Asthma patients perceiving at least one access 

barrier were more likely to make at least one emergency-room visit. 

Access barriers are even more common among vulnerable populations. Scheer et 

al. (2003) found that in addition to general access barriers such as transportation 

problems, people with disabilities face a wide range of other access barriers related to 

their disabilities. For this population, inaccessibility of provider offices and examination 

and diagnosis equipment present obstacles to receiving needed health services. 

Inadequate health insurance benefits, which only offer certain times or kinds of therapies, 

increased affordability barriers for members of this population, who generally have more 

medical needs due to their disabilities. Furthermore, lack of physician knowledge about 

disabilities and related medical requirements made acceptability barriers worse.  

Income is commonly used to measure affordability. However, Atella et al. (2005) 

suggested that perceived affordability barriers should be more multidimensional and 

representative of respondents’ economic, financial, and social situations. They conclude 

that perceived affordability barriers are better predictors of using coping strategies than 

income is. Moreover, they found that predictors of perceived affordability differ by 

countries. Income and education had a statistically significant positive relationship to 
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perceived affordability in Italy, whereas only income had a statistically significant 

positive relationship to perceived affordability in the United Kingdom.  

 

Access Barriers to Conventional Medicine and the Use of CAM 

People seeking to improve, or at least maintain, their health adopt a variety of 

coping strategies when facing access barriers to conventional healthcare services or 

prescription drugs (Atella et al., 2005; Barnett, 2001; Heisler et al., 2005; Strickland & 

Hanson, 1996; Strickland & Strickland, 1995). One definition of copying strategies is 

“behaviour that involves a degree of conscious planning in adverse circumstances” 

(Barnett, 2001, p.142). Only a few studies have paid attention to this topic, using samples 

from the United States, Europe, and New Zealand to explore what strategies and to what 

extent people cope with access barriers to health care. However, these studies have 

primarily focused on strategies for coping with cost barriers to conventional medicine 

(Atella et al., 2005; Barnett, 2001; Heisler et al., 2005; Strickland & Hanson, 1996; 

Strickland & Strickland, 1995), rather than other access barriers such as accommodation 

or accessibility. Table 5 summarizes studies of strategies for coping with access barriers, 

in chronological order of publication. 

In qualitative studies, the following coping strategies were identified: substituting; 

rationing; postponing; no services or prescription drugs; going without vital necessities; 

prioritizing care or medications; seeking financial assistance from primary care 

physicians, friends, or family; and changing or considering changing physicians (Barnett, 

2001; Strickland & Hanson, 1996; Strickland & Strickland, 1995). Among these coping 
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strategies, the prevalence rate of substituting to chemist or natural medicine, home 

remedies, or other alternative therapies was found to be around one fifth to one third 

(Barnett, 2001; Strickland & Strickland, 1995).  

Respondents in these qualitative studies are found to employ multiple strategies 

on a regular basis, choosing a particular approach based on their circumstances at a given 

moment. For example, within the same household, parents might ration medical care, 

reasoning that they do not need medical attention while they seek medical attention for 

their children who have the same symptoms (Strickland & Strickland, 1995). In New 

Zealand, Barnett (2001) found that individual and residential area characteristics affected 

the coping strategies chosen. Respondents living in less urban and deprived areas were 

more likely to get financial assistance from their general practitioners compared to their 

counterparts living in more urban areas. Moreover, respondents who reported sometimes 

avoiding physician care because of costs were more likely to use the “substituting” 

coping strategy than were respondents who never failed to seek physician care because of 

cost. 

Two quantitative studies regarding coping strategies related to the affordability of 

prescription drugs were conducted in the United States (Heisler et al., 2005) and Europe 

(Atella et al., 2005). Studying patients in Italy and the United Kingdom, Atella et al. 

(2005) also confirmed that patients facing affordability barriers employed multiple 

coping strategies and used these strategies more frequently than did those without cost 

barriers. Patients’ ability to afford care had a statistically significant negative relationship 

to the number of patient-initiated coping strategies (avoiding GP visits or not getting 
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drugs, prioritizing, financing, rationing, or postponing) and the number of self-medication 

coping strategies (substituting to other products). 

Factors other than affordability affect the coping strategies patients select as well. 

Heisler et al. (2005) studied adults with chronic diseases in the United States and found 

that almost one third reported employing at least one coping strategy to deal with high 

prescription medication costs over the past 12 months. Among them, people who had low 

incomes, were in poor health, and were taking multiple medications were often 

employing copying strategies such as cutting necessities, increasing debts, or underusing 

medications.  

The use of CAM was identified as a substitution coping strategy in coping 

strategy studies. Strickland and Strickland (1996) found that U.S. rural residents’ 

confidence in home remedies might make them more likely to depend on home remedies 

and self-treatment when they encountered inability to pay. Fennell (2004) found that 

people without health insurance were more likely to use herbs. Montalto et al. (2006) 

determined that Blacks were more likely to use CAM that included self-directed 

modalities for preventive/curative purposes than were Whites, not only due to cultural 

differences between the races but also because of access issues. Pagan and Pauly (2005) 

found that people who had unmet medical needs associated with cost were more likely to 

use CAM. They argued that people substitute CAM for conventional medicine because 

the latter is unaffordable.  

Ritchie et al. (2005) found that people with perceived barriers to obtaining care 

needed for a special problem were more likely to use any CAM in a whole, herbs, and 
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spiritual therapy. However, they failed to distinguish access barriers from one another, 

employing a summary indicator. Their indicator could be divided into availability (i.e., 

did not know where to get care), accessibility (i.e., transportation problems and physical 

problems), accommodation (i.e., communication problems), affordability (i.e., financial 

or insurance problems), and other (i.e., could not get child care, was refused services, was 

unable to get time off work, and did not have time to get care). The first four access 

barriers were proposed by Penchansky and Thomas (1981) as parts of five distinct access 

dimensions that might not be easily separated, while the last has been mentioned in many 

other studies (Ahmed et al., 2001; Buor, 2004; Cook et al., 1999; Omar, Schiffman, & 

Bauer, 1998). 

The other drawback of Ritchie et al. (2005) study is that they treated the access 

barriers as exogenous regressors. As mentioned in the previous section, it has been well 

documented that perceived access is determined by many factors such as race/ethnicity 

and ability to pay. Perceived access barriers might be due to self-selection and related to 

the use of CAM. When one treats access barriers as exogenous regressors, one fails to 

capture this self-selection effect, which will result in biased estimated (Monfardini & 

Radice, 2006).  

 

INSERT TABLE 5 HERE 

 

In summary, empirical evidence is provided regarding definition and 

classification of CAM, various prevalence rate of CAM in the US and contributing 
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factors, determinants of CAM usage, determinants of access barriers to conventional 

medicine, and few previous studies related to perceived access barriers to conventional 

medicine and CAM usage. The next chapter presents methods of this dissertation.
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Table 1 

Studies of CAM Use in United States Using Representative Samples Separated by CAM Consultation or CAM Usage, in 
Chronological Order of Publication 

No. 

Publication 
date, 

author(s) 

Location, 
study 

year(s), 
sample N 

Age, gender, 
ethnicity CAM measure 

Prevalence 
(%) 

More likely to use 
CAM Data 

1 (1997) 
Paramore 

United 
States; 
1994; N = 
3,450 

All ages; M and 
F; White and 
others 

CAM consultation (4 types: 
chiropractic services, relaxation 
techniques, therapeutic massage, 
acupuncture) 

9.4 More health 
conditions, more 
conventional medical 
provider visits, and 
unmet need 

  

2 (1998) 
Eisenberg et 
al. 

United 
States; 
1991; N = 
1,539 

≥18; M and F; 
White, African 
American, 
Hispanic, Asian, 
Other; English 
speaking 

CAM consultation (16 types: 
relaxation techniques, herbal 
medicine, massage, chiropractic, 
spiritual healing by others, 
megavitamins, self-help groups, 
imagery, commercial diet, folk 
remedies, lifestyle diets, energy 
healing, homeopathy, hypnosis, 
biofeedback, acupuncture) 

12.3 
(36.3% of 

33.8% users) 

    

3 (1998) 
Eisenberg et 
al. 

United 
States; 
1997–199
8; N = 
2,055 

≥18; M and F; 
White, African 
American, 
Hispanic, Asian, 
Other; English 
speaking 

CAM consultation (16 types: 
relaxation techniques, herbal 
medicine, massage, chiropractic, 
spiritual healing by others, 
megavitamins, self-help groups, 
imagery, commercial diet, folk 
remedies, lifestyle diets, energy 
healing, homeopathy, hypnosis, 
biofeedback, acupuncture) 

19.5  
(46.3% of 

42.1% users) 
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No. 

Publication 
date, 

author(s) 

Location, 
study 

year(s), 
sample N 

Age, gender, 
ethnicity CAM measure 

Prevalence 
(%) 

More likely to use 
CAM Data 

4 (1999)  
Druss et al. 

United 
States; 
1996; N = 
16,068 

≥18; M and F; 
White, Hispanic, 
African 
American, Asian, 
Other 

CAM consultation (12 types: 
chiropractic; massage therapy; 
herbal remedies; spiritual healing 
or prayer; nutritional advice; 
acupuncture; meditation, imagery, 
or relaxation; homeopathic 
treatment; traditional medicine; 
biofeedback training; hypnosis; 
others) 

8.2 Female, White, more 
educated, west region 

MEPS 

5 (2001) 
Bausell et al. 

United 
States; 
1996; N = 
16,038 

≥18; M and F; 
White, Hispanic, 
African 
American, Asian, 
Other 

CAM consultation (11 types: 
chiropractic; massage therapy; 
herbal remedies; spiritual healing 
or prayer; nutritional advice; 
acupuncture; meditation, imagery, 
or relaxation; homeopathic 
treatment; traditional medicine; 
biofeedback training; hypnosis) 

9.0 Western United 
States, 40–49 age 
group, female, 
self-reported physical 
health status but not 
mental health status 

MEPS 

6 (2005) 
Ritchie et al.  

United 
States; 
1998; N = 
15,745 

≥18; M and F; 
White, Hispanic, 
African 
American, Asian, 
Other 

CAM consultation (12 types: 
acupuncture; nutritional advice or 
lifestyle diets; massage therapy; 
herbal remedies; biofeedback 
training; meditation, imagery, or 
relaxation; homeopathic treatment; 
chiropractic; spiritual healing or 
prayer; hypnosis; traditional 
medicine [e.g., Chinese, 
Ayurvedic, American Indian, etc.]; 
others) 

5.3 

 

MEPS 
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No. 

Publication 
date, 

author(s) 

Location, 
study 

year(s), 
sample N 

Age, gender, 
ethnicity CAM measure 

Prevalence 
(%) 

More likely to use 
CAM Data 

7 (1998)  
Astin 

United 
States; 
1996 or 
1997; N = 
1,035 

≥18; M and F; 
White, Black, 
Hispanic, 
Asian/Pacific 
Islander, Native 
American, Other 

CAM use (17 types: acupuncture, 
homeopathy, herbal medicine, 
chiropractic, massage, 
exercise/movement, high-dose 
megavitamins, spiritual healing, 
lifestyle diets, relaxation, imagery, 
energy healing, folk remedies, 
biofeedback, hypnosis, 
psychotherapy, art/music therapy) 

40.0 More educated; 
chronic pain, anxiety, 
and chronic fatigue 
syndrome; poor 
self-reported health (3 
items) 

Convenie
nce 
sample, 
volunteer 
in mailing 
survey, 
living 
throughou
t the 
United 
States 

8 (1998) 
Eisenberg et 
al. 

United 
States; 
1991; N = 
1,539 

≥18; M and F; 
White, African 
American, 
Hispanic, Asian, 
Other; English 
speaking 

CAM use (16 types: relaxation 
techniques, herbal medicine, 
massage, chiropractic, spiritual 
healing by others, megavitamins, 
self-help groups, imagery, 
commercial diet, folk remedies, 
lifestyle diets, energy healing, 
homeopathy, hypnosis, 
biofeedback, acupuncture) 

33.8   RDD 
sampling 

9 (1998) 
Eisenberg et 
al. 

United 
States; 
1997–199
8; N = 
2,055 

≥18; M and F; 
White, African 
American, 
Hispanic, Asian, 
Other; English 
speaking 

CAM use (16 types: relaxation 
techniques, herbal medicine, 
massage, chiropractic, spiritual 
healing by others, megavitamins, 
self-help groups, imagery, 
commercial diet, folk remedies, 
lifestyle diets, energy healing, 
homeopathy, hypnosis, 
biofeedback, acupuncture) 

42.1     
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No. 

Publication 
date, 

author(s) 

Location, 
study 

year(s), 
sample N 

Age, gender, 
ethnicity CAM measure 

Prevalence 
(%) 

More likely to use 
CAM Data 

10 (2000)  
Astin et al.  

California
; 1997; N 
= 728 

≥ 65 (4 < 65); M 
and F; White, 
Black, Hispanic, 
Asian/ Pacific 
Islander, Other 

CAM use (10 types: herbal 
medicine, chiropractic, massage, 
acupuncture, naturopathy, Chinese 
medicine, guided imagery, 
homeopathy, Ayurvedic medicine, 
chelation therapy) 

41 More educated, 
younger, poorer 
physical health, more 
physician visits, 
exercise, monitoring 
blood pressure, 
meditation, poor 
health interfering with 
social activities or 
daily tasks 

  

11 (2002)  
Gray et al. 

United 
States; 
1997; N = 
4,404 

≥40; M and F CAM use (17 types: relaxation 
techniques; massage; herbal 
medicine; megavitamin therapy; 
spiritual healing, chiropractic 
adjustment; imagery; self-help 
groups; lifestyle diets; commercial 
weight-loss programs; 
homeopathy; folk medicine; 
acupuncture; energy healing; 
biofeedback; hypnosis; prayer) 

42.0 More physical or 
emotional limitations, 
but not more likely to 
have a chronic 
condition 

Survey 
within a 
large 
mixed-mo
del 
managed-
care 
organizati
on 

12 (2002)  
Ni et al. 

United 
States; 
1999; N = 
30,801 

≥17; M and F; 
Hispanic, White 
non-Hispanic, 
Black 
non-Hispanic, 
Other 
non-Hispanic 

CAM use (13 types: spiritual 
healing or prayer, herbal medicine, 
chiropractic therapy, lifestyle diet, 
massage therapy, relaxation, 
homeopathy, imagery, 
acupuncture, energy, hypnosis, 
biofeedback, other (e.g., qigong, 
yoga, chelation, and bee sting) 

28.9 Women, middle aged 
(35–54), Midwest and 
West, White 
non-Hispanic 

NHIS 



 

   

56

Access Barriers and C
AM

 
 

Yu 

No. 

Publication 
date, 

author(s) 

Location, 
study 

year(s), 
sample N 

Age, gender, 
ethnicity CAM measure 

Prevalence 
(%) 

More likely to use 
CAM Data 

13 (2005) Pagan 
et al. 

United 
States; 
2002; N = 
29,881 

≥18; M and F CAM use (17 types: prayer and 
spiritual healing, herb medicine, 
relaxation techniques, chiropractic 
care, yoga/tai chi/qigong, massage, 
special diets, megavitamins, 
homeopathy, acupuncture, energy 
healing therapy/reiki, hypnosis, 
naturopathy, biofeedback, folk 
medicine, Ayurveda, chelation) 

60.9   NHIS 

14 (2006) 
Hendrickson 
et al.  

Kansas; 
2001; N = 
2,166 

Adults; M and F; 
Caucasian and 
non-Caucasian 

CAM use (17 types: biologically 
based [herbal medicine, lifestyle 
diet, megavitamin therapy, and 
aromatherapy]; mind–body 
medicine [relaxation therapy, 
yoga/tai chi, prayer, and spiritual 
healing]; manipulation therapy 
[chiropractic, massage therapy, and 
reflexology]; and whole CAM 
medical system [acupuncture, 
acupressure, folk medicine, 
homeopathy, and naturopathy] and 
energy healing therapy) 

Biologically 
based: 35.0; 
mind–body 
medicine: 

76.0; 
manipulation 

therapy: 
25.0; and 

whole CAM 
medical 

system: 14.0 

Medical need was the 
only significant 
predictor over all four 
groups, but need alone 
did not determine the 
use of CAM 

RDD 
sampling 

Note. NHIS = National Health Interview Survey; HHANES = Hispanic Health and Nutrition Examination Survey; MEPS = Medical Expenditure Panel 
Survey. 
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Table 2 

Studies of Herb Use in the United States Using Representative Samples Separated by Practitioner Consulted or Herb Usage, 
in Chronological Order of Publication 

No. 

Publication 
date, 

author(s) 
Location, study 
year, sample N Age, gender, ethnicity Herb measures 

Prevalence 
(%) More likely to use CAM 

1 (1998) 
Eisenberg et 
al. 

United States; 
1991; N = 1,539 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Practitioner 
consulted 

0.3  
(10.2% of 

2.5% users) 

  

2 (1998) 
Eisenberg et 
al. 

United States; 
1997; N = 2,055 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Practitioner 
consulted 

1.8 (15.1% of 
12.1% users) 

  

3 (1999) Druss 
et al. 

United States; 
1996; N = 16,068 

≥18; M and F; White, Hispanic, 
African American, Asian, Other 

Practitioner 
consulted 

1.8   

4 (2001) 
Bausell et al. 

United States; 
1996; N = 16,038 

≥18; M and F; White, Hispanic, 
African American, Asian, Other 

Practitioner 
consulted 

2.0 Women, middle aged, 
White, relatively poor 
health, higher 
educational attainment, 
with mental, metabolic, 
and musculoskeletal 
complaints  

5 (1998) 
Eisenberg et 
al. 

United States; 
1991; N = 1,539 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Herb use 2.5   

6 (1998) 
Eisenberg et 
al. 

United States; 
1997; N = 2,055 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Herb use 12.1   
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No. 

Publication 
date, 

author(s) 
Location, study 
year, sample N Age, gender, ethnicity Herb measures 

Prevalence 
(%) More likely to use CAM 

7 (2000) Astin 
et al.  

California; 1997; 
N = 728 

≥ 65 (4 < 65); M and F; White, 
Black, Hispanic, Asian/Pacific 
Islander, Other 

Herbal medicine 
use 

24.1   

8 (2002)  
Ni et al. 

United States; 
1999; N = 30,801 

≥17; M and F; Hispanic, White 
non-Hispanic, Black non-Hispanic, 
Other non-Hispanic 

Herbal medicine 
use 

9.6   

9 (2002) Gray 
et al. 

United States; 
1997; N = 4,404 

≥40; M and F Herbal medicine 
use 

10.0   

Encompassing 
categories: 

 

   Any herb use 14.83 

Individual 
categories of use: 

  

   Cat’s Claw 0.25 

   Astragalus 0.27 

   Dong Quai 0.42 

   Echinacea 4.7 

10 (2004) 
Fennell  

United States; 
2000; N = 24,834 

≥18; M and F; Non-Latino White, 
Non-Latino Black, Mexican 

   St. John’s wort   2.3 

Determinants vary 
depending on herbs. 
Functional limitations 
were positively related 
to all herbs, and 
self-reported health was 
uncorrelated, no HI 
more likely to use. 

11 (2005) Pagan 
et al. 

United States; 
2002; N = 29,881 

≥18; M and F; White, Hispanic, 
African American, Asian, Other 

Herbal medicine 
use 

18.9   
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Table 3 

Studies of Chiropractic Therapy Use in the United States Using Representative Samples Separated by Chiropractic Therapist 
Consulted or Chiropractic Therapy Usage, in Chronological Order of Publication 

No. 

Publication 
date, 

author(s) 
Location, study  
year, sample N Age, gender, ethnicity 

Chiropractic 
therapy measures Prevalence (%) More likely to use CAM 

1 (1997) 
Paramore 

United States; 
1994; N = 3,450 

All ages; M and F; White and 
others 

Chiropractic 
therapist consulted 

6.8 High school or less, 
family income ≥ 150% 
of poverty level 

2 (1998) 
Eisenberg et 
al. 

United States; 
1991; N = 1,539 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Chiropractic 
therapist consulted 

7.2  
(71.1% of 

10.1% users) 

  

3 (1998) 
Eisenberg et 
al. 

United States; 
1997; N = 2,055 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Chiropractic 
therapist consulted 

9.9 (89.9% of 
11.0% users) 

  

4 (1999) Druss 
et al. 

United States; 
1996; N = 16,068 

≥18; M and F; White, Hispanic, 
African American, Asian, Other 

Chiropractic 
therapist consulted 

3.3   

5 (2001) 
Bausell et al. 

United States; 
1996; N = 16,038 

≥18, M and F; White, Hispanic, 
African American, Asian, Other 

Chiropractic 
therapist consulted 

3.6 N/A 

6 (1998) Astin  United States; 
1996 or 7; N = 
1,035 

≥18; M and F; White, Black, 
Hispanic, Asian/Pacific Islander, 
Native American, Other 

Chiropractic 
therapy use 

15.7   
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No. 

Publication 
date, 

author(s) 
Location, study  
year, sample N Age, gender, ethnicity 

Chiropractic 
therapy measures Prevalence (%) More likely to use CAM 

7 (1998) 
Eisenberg et 
al. 

United States; 
1991; N = 1,539 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Chiropractic 
therapy use 

10.1   

8 (1998) 
Eisenberg et 
al. 

United States; 
1997; N = 2,055 

≥18; M and F; White, African 
American, Hispanic, Asian, Other; 
English speaking 

Chiropractic 
therapy use 

11.0   

9 (2000) Astin 
et al.  

California; 1997; 
N = 728 

≥ 65 (4 < 65); M and F; White, 
Black, Hispanic, Asian/Pacific 
Islander, Other 

Chiropractic 
therapy use 

20.3   

10 (2002) Gray 
et al. 

United States; 
1997; N = 4,404 

≥40; M and F Chiropractic 
adjustment use 

8.0   

11 (2002) Ni et 
al. 

United States; 
1999; N = 30,801 

≥17; M and F; Hispanic, White 
non-Hispanic, Black non-Hispanic, 
Other non-Hispanic 

Chiropractic 
therapy use 

7.6 

  

12 (2005) Pagan 
et al. 

United States; 
2002; N = 29,881 

≥18; M and F; White, Hispanic, 
African American, Asian, Other 

Chiropractic care 
use 

7.55   
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Table 4 

Studies Linking CAM Use and Dissatisfaction With Conventional Medicine (CM), in Chronological Order of Publication 

No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
1 (1985) 

Donnelly et 
al. 

Australia; 
n.d. b; 
hospitalized 
patients; N = 
238 

Chiropractic, 
homeopathy and 
naturopathy, 
acupuncture, 
osteopathy, iridology, 
faith healing, hypnosis, 
and megavitamin 
therapy 

Satisfaction with 
orthodox 
medicine 

  Does not support 
notion that patients 
using CAM were 
dissatisfied with 
orthodox medicine 

N/A 

2 (1990)  
Jensen  

Norway; n.d.; 
atopic 
dermatitis 
and psoriasis 
patients; N = 
442 

Homoeopathy, herbal 
remedies, health food 
preparations, diet 
changes, and 
acupuncture 

Effect of 
physician-provid
ed therapy 

  The absence of 
satisfactory effect 
of 
physician-provided 
therapy was the 
main reason atopic 
dermatitis and 
psoriasis patients 
tried alternative 
medicine 

N/A 

3 (1990) 
Higginbotham  
et al. 

United States; 
1982–1984; 
HHANES 
Mexican 
Americans; N 
= 3,623 

Consultation with 
curanderos, sobadores 
(massagers or folk 
chiropractors), 
herbalists, spiritualists, 
and others 

Satisfaction with 
last visit (3-point 
scale) 

  People who visited 
curanderos in the 
last 12 months were 
more likely to be 
dissatisfied with 
their last visit to a 
conventional 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
practitioner. 

4 (1993) 
Furnham et al. 

London, UK; 
n.d.; patients 
visiting 
homeopathic 
providers and 
general 
providers; N 
= 160 

Homeopathic Dissatisfaction 
with last visit 

  Homeopathic users 
were significantly 
less satisfied with 
their last visit than 
CM users were 

N/A 

Satisfaction with 
treatment 

“At your last visit 
to your general 
practitioner how 
satisfied were you 
with your 
treatment?” 

Failed to confirm 
that CAM users 
were less satisfied 
with conventional 
medicine 

N/A 5 (1994) 
Furnham et al. 

London, UK; 
n.d.; patients 
visiting 
alternative 
practitioners 
and general 
providers; N 
= 160 

Alternative therapy 

Provider–patient 
relationship 
(listening) 

“Do you think your 
general practitioner 
listens to what you 
have to say?” 

Alternative therapy 
users rated general 
practitioners 
significantly lower 
on listening 

 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
Satisfaction with 
last visit to the 
doctor and recent 
medical 
treatment (5 
Likert-type 
items) 

  No significant 
difference in 
satisfaction 
between alternative 
group and 
community group 

N/A 6 (1996) 
McGregor et 
al. 

Australia; 
n.d.; patients 
visiting a 
health center 
providing 
alternative 
medicine and 
community 
sample; N = 
186 

Chiropractic and 
Oriental health 
management 

Satisfaction with 
medical 
treatment for a 
persistent 
condition (1 
item) 

 

“How successful 
the subject 
considered the 
medical treatment 
for such a condition 
to have been” 

Alternative group 
was significantly 
less satisfied with 
the effectiveness of 
CM than 
community group 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
General 
satisfaction 

“Thinking about 
the last time you 
went to see a 
medical doctor, 
how satisfied were 
you with the care 
you received?” 
(4-point scale) 

N/A 7 (1998)  
Astin 

United States; 
n.d.; 
representative 
national 
sample 
(voluntary); 
N = 1,035 

CAM use (17 types: 
acupuncture, 
homeopathy, herbal 
medicine, chiropractic, 
massage, 
exercise/movement, 
high-dose 
megavitamins, spiritual 

Satisfaction with 
practitioners 

1. “The last time 
you had important 
questions about 
your health care, 
and you asked a 
medical doctor 
about them, did you 
understand the 
answer?” (4-point 
scale);  

2. “How much 
confidence do you 
have in the medical 
doctor you see most 
often for your 
health care?” 
(4-point scale);  

3. “How much trust 
do you have in the 
medical doctor you 

Negative 
experiences with 
conventional 
medicine were not 
associated with 
alternative 
medicine use 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
see most often for 
your health care?” 
(5-point scale) 

healing, lifestyle diets, 
relaxation, imagery, 
energy healing, folk 
remedies, biofeedback, 
hypnosis, 
psychotherapy, 
art/music therapy) 

Lack of trust  “I don't trust 
doctors and 
hospitals, so I use 
them as little as 
possible.” (yes/no) 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
8 (2000) 

Anderson et 
al. 

Utah, US; 
n.d.; patients 
from a 
university 
hospital 
outpatient 
clinic; N = 
176 

Herbal remedies, 
vitamins, minerals, and 
natural products 

Overall rating “On a scale from 0 
to 10, with 0 being 
completely 
dissatisfied and 10 
being completed 
satisfied, how 
would you rate 
your (or the 
patient's) 
satisfaction with 
current disease 
management?” 

Mean = 7.5 N/A 

9 (2000)  
Astin et al.  

California, 
US; 1997; 
voluntary 
Blue Shield 
(Medicare 
risk) 
members; N = 
728 

CAM use (10 types: 
herbal medicine, 
chiropractic, massage, 
acupuncture, 
naturopathy, Chinese 
medicine, guided 
imagery, homeopathy, 
Ayurvedic medicine, 
chelation therapy) 

 

Dissatisfaction 
with 
conventional 
medicine 

  36% of elderly 
CAM users 
reported 
dissatisfaction with 
conventional 
medicine   

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
10 (2001) 

Eisenberg et 
al. 

United States; 
n.d.; national 
representative 
telephone 
survey; N = 
831 

CAM consultation (16 
types: relaxation 
techniques, herbal 
medicine, massage, 
chiropractic, spiritual 
healing by others, 
megavitamins, self-help 
groups, imagery, 
commercial diet, folk 
remedies, lifestyle diets, 
energy healing, 
homeopathy, hypnosis, 
biofeedback, 
acupuncture) 

Perceptions 
about CAM 
providers relative 
to conventional 
therapy 

1. “You find your 
alternative 
medicine provider 
spends more time 
with you than does 
your conventional 
medical doctor.”;  

2. “You believe 
your providers) of 
alternative 
medicine offer(s) a 
more 
understandable and 
useful explanation 
of your medical 
problems than your 
conventional 
medical doctor.”; 

3. “You feel as 
though your 
alternative 
medicine provider 
is a better listener 
than your 
conventional 
medical doctors.” 

Did not support the 
idea that the use of 
CAM therapy in the 
United States is 
primarily 
attributable to 
dissatisfaction with 
conventional care 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
Treatment 
effectiveness 

e.g., “I feel that my 
doctor's treatment 
is effective.” 

N/A 

Quality of the 
doctor–patient 
relationship 

e.g., “My doctor 
listens to what I 
have to say.” 

N/A 

11 (2002)  
Sirois et al. 

Ottawa, 
Canada; n.d.; 
patients 
visiting 
conventional 
practitioners 
and CAM 
practitioners; 
N = 199 

Massage, chiropractic, 
naturopathic/homeopath
ic, acupuncture 

Global rating of 
satisfaction 

“Overall, I am 
satisfied by the 
medical care that I 
receive from my 
doctor.” 

Dissatisfaction 
with medical 
doctors was a 
significant 
predictor of CAM 
use 

N/A 

12 (2005) 
Shahrokh et 
al. 

Four IL 
counties, US; 
n.d.; elderly 
from 
congregate 
meal sites; N 
= 69 

Herbal supplement Overall rating “On a scale from 0 
to 10, with 0 being 
completely 
dissatisfied and 10 
being completed 
satisfied, how 
would you rate 
your (or the 
patient's) 
satisfaction with 
current disease 
management?” 

Herbal supplement 
users were 
significantly less 
satisfied with 
current medical 
care than nonusers 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
13 (2005) 

Shreffler-Gra
nt et al. 

Montana and 
North 
Dakota, US; 
n.d.; 
representative 
older rural 
dwellers; N = 
325 

Use of complementary 
providers and 
self-directed 
complementary 
practices, or home 
remedies administered 
to self 

Overall rating   97% of CAM users 
with regular CM 
providers rated 
their CM care as 
good, very good, or 
excellent. 

N/A 

Satisfaction with 
the family's 
ability to obtain 
health care if 
needed 

  Dissatisfaction 
with the family's 
ability to obtain 
health care if 
needed was 
associated with a 
higher likelihood of 
using acupuncture 
but was not related 
to other uses. 

Availability 14 (2005) Ritchie 
et al. 

United States; 
n.d.; 
representative 
18+; 1998 
MEPS; N = 
15,748 

CAM use (11 types: 
acupuncture, 
chiropractics, massage, 
herbs, spiritual therapy, 
biofeedback, 
meditation, imagery or 
relaxation techniques, 
homeopathic treatment, 
hypnosis, traditional 
medicine); acupuncture, 
chiropractics, massage, 
herbs, spiritual therapy Satisfaction with 

the professional 
staff at their 
usual source of 
care 

  Not related to any 
use 

N/A 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
Satisfaction with 
the quality of 
care they 
received from 
their provider 

  Dissatisfaction 
with the quality of 
care they received 
from their provider 
was associated with 
a higher likelihood 
of using spiritual 
therapy but was not 
related to other 
uses. 

N/A 

15 (2006) 
Montalto et al. 

United States; 
n.d.; 
representative 
older 50+; 
The 2000 
Health and 
Retirement 
Survey 
(HRS); N = 
848 

Curative CAM 
(chiropractic and 
acupuncture); 
preventive/curative 
(massage, herbal 
products, breathing 
exercises, and 
meditation) 

Satisfaction with 
health care (fully 
satisfied with 
health care, 
somewhat 
satisfied, and not 
satisfied) 

  Those who 
responded that they 
were somewhat 
satisfied with 
health care were, 
significantly, half 
as likely to use 
curative CAM as 
those who 
responded that they 
were not satisfied 

N/A 

16 (2006) 
Shmueli and 
Shuval 

Israel; 
representative 
age 45-75; 
N=2000 in 
1993 and 
N=2500 in 
2000 

Consultation with any 
alternative or 
complementary 
medicine provider 
(homeopath, 
acupuncturist, 
chiropractor, 
reflexologist, 

Satisfaction with 
family 
physicians and 
specialists (6 
dimensions: 
attitude, time 
devoted, 
availability, info 

 Lower satisfaction 
with family 
physicians and 
specialists was 
significantly 
related to the use of 
CAM. 

Availability 
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No. 
Publication 

date, author(s) 

Location; 
study year 

(s); sample; 
sample size CAM measures 

CM 
dissatisfaction 

measures Questions 

Impact of 
dissatisfaction with 
CM on CAM use 

Access 
dimension 

(Penchansky 
& Thomas, 

1981)a 
naturopath, others) sharing, quality 

of care, and 
overall) 

Note. HHNES = Hispanic Health and Nutrition Examination Survey.  
a Access dimensions include availability, accessibility, accommodation, affordability, and acceptability. 
b n.d. no date 
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Table 5 

Studies of Strategies of Coping With Access Barriers, in Chronological Order of Publication 

No. 

Publication 
date, 

author(s) 

Location; year; 
sample; sample 

size Topic Barriers Coping strategies 
1. Perception of need;  1. Prioritize care;  

2. Inability to pay;  2. Finance services;  

3. Personal preference;  3. Ration resources;  

4. Lack of time (e.g., childcare duties); 4. Substitute treatment;  

5. No provider (e.g., cannot make an 
appointment, long waiting time in 
emergency rooms);  

5. Postpone services 

1 (1995) 
Strickland et 
al. 

Five rural counties 
in Georgia, US; 
lower income 
African American 
households; N =  
281 

Coping with the cost of 
care: An exploratory 
study of lower income 
minorities in the rural 
South 

6. Rude treatment   

1. Prioritize prescriptions;  

2. Finance prescriptions;  

3. Ration prescriptions;  

4. Substitute treatment;  

2 (1996) 
Strickland et 
al. 

Five rural counties 
in Georgia, US; 
lower income 
African American 
households; N =  
281 

Coping with the cost of 
prescription drugs 

Financial barriers 

5. Postpone prescriptions 
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No. 

Publication 
date, 

author(s) 

Location; year; 
sample; sample 

size Topic Barriers Coping strategies 
1. No prescription;  

2. Financial assistance from GP;  

3. Go without vital necessities;  

4. Put needs of others first;  

5. Other strategies;  

6. Obtain help form friends or 
family;  

7. Change GP;  

3 (2001) 
Barnett 

New Zealand; 
1997; customers 
of a voluntary 
agency; N = 151 

Coping with the costs of 
primary care? 
Household and 
locational variations in 
the survival strategies of 
the urban poor 

1. GPs fees; 2. Living in deprivation of 
area of residence 

8. Consider changing GP 

1. Cut necessities;  

2. Increase debts;  

4 (2005) 
Heisler et al. 

US; 2002; adult 
patients with five 
chronic diseases; 
N = 4,055 

Patient strategies to cope 
with high prescription 
medication costs: Who 
is cutting back on 
necessities, increasing 
debt, or underusing 
medications? 

Medication costs 

3. Restricting medications 
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No. 

Publication 
date, 

author(s) 

Location; year; 
sample; sample 

size Topic Barriers Coping strategies 
Patient-initiated strategies:  

1. Avoid GP visits;  

2. Drug not dispensed;  

3. Take less drugs;  

4. Drugs not dispensed until 
patient gets paid;  

5. Only some of the items of the 
prescription dispensed, i.e., 
prioritize;  

6. Borrow money.   

Self-medication strategies:  

1. Get prescription because OTC 
product too expensive;  

2. Ask pharmacist to recommend 
cheaper OTC product;  

3. Consider price of OTC product; 

4. Prefer OTC product to GP visit; 

5 (2005) 
Atella et al. 

Italy and the UK; 
2000; dyspepsia 
and hypertension 
patients; Italy: N = 
242 and UK: N = 
239 

Affordability of 
medicines and patients' 
cost-reducing 
behaviour: Empirical 
evidence based on SUR 
estimates from Italy and 
the UK 

Affordability 

5. Do not take anything;  

     6. Buy cheaper of two OTC 
products 
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CHAPTER 4: METHODOLOGY 

This dissertation involves a quantitative cross-sectional analysis. This chapter 

describes the study’s data source, sample population, dependent variables, variables of 

interest, and analysis plans. 

 

Subjects and Sample Selection 

The target population for this analysis is noninstitutionalized U.S. civilian 

residents age 18 to 64. The data source is the 1999 and 2002 National Health Interview 

Survey (NHIS) (National Center for Health Statistics [NCHS], 2002a, 2003a), a survey 

conducted annually by the Centers for Disease Control and Prevention’s NCHS since 

1957 (Schiller & Bernadel, 2004). The target universe for the NHIS is defined as the 

noninstitutionalized civilian population in household units in the United States (NCHS, 

2006). The NHIS is conducted continuously throughout the year through face-to-face 

interviews. The 1999 and 2002 NHIS are conducted using Computer-assisted personal 

interviewing (CAPI), which has been employed since 1996, in households. 

The NHIS utilizes a multistage-area probability sampling frame with independent 

address lists obtained explicitly for its purposes. The survey uses methods of clustering 

and stratification. While the NHIS contains a national representative sample of the 50 

states, the sample size is too small for precise state-level analysis. The sample designs of 

the NHIS change roughly every 10 years. The black and Hispanic populations have been 

oversampled to ensure that adequate samples are obtained since 1995 (Adams, 

Hendershot, & Marano, 1999). The 1997 to 2005 NHIS share the same sample design. 
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Survey participation is voluntary, but the annual response rate is generally greater than 

90% among eligible households. 

The data collected through the NHIS differ from year to year. Since 1997, the 

instrument has contained a Basic Module (including a Family Core, Sample Adult Core, 

and Sample Child Core) and several supplements that vary in content across years.  

The NHIS inquired about the use of CAM in 1999 and 2002. One of the 2002 

NHIS supplements is the Alternative Health/Complementary and Alternative Medicine 

File. Although no such supplement was included with the 1999 survey, the 1999 NHIS 

Sample Adult Core file contains several questions regarding the use of CAM. Both the 

1999 and 2002 NHIS Sample Adult Core files contain several questions with respect to 

access barriers.  

Questions in Sample Adult Core files are designed to gather more specific and 

detailed information (NCHS, 2002b, 2003b). An adult age 18 and more is randomly 

selected in each family in NHIS as a sample adult to answer the Sample Adult Core file. 

Moreover, sample adults have to response for himself or herself with a few exceptions of 

proxy respondents allowed in 2002. The final response rates of eligible sample adults are 

70% in 1999 and 74% in 2002 taking into account household and family non-response. All 

sample adults in 2002 were asked to answer the Alternative Health/Complementary and 

Alternative Medicine Supplement, but 1% (unweighted) of them did not complete the 

supplement.  

To correct for the complex sampling methodology in NHIS, the final annual 

Sample Adult weight adjusted for design, ratio, non-response, and post-stratification for 
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sample adults is used in this dissertation. Since the focus of this dissertation is not 

estimates of totals, the final annual Sample Adult weights are not further adjusted in 

pooled data. 

 

Measures 

Measure of CAM 

The NHIS 2002 Alternative Health/Complementary and Alternative Medicine 

(ALT) File contains questions regarding respondents’ use of 17 alternative healthcare 

practices at any time and in the past 12 months. The modalities covered in the supplement 

are acupuncture, Ayurveda, biofeedback, chelation therapy, chiropractic care, 

energy-healing therapy/reiki, folk medicine, hypnosis, massage, naturopathy, natural 

herbs, homeopathic treatment, special diets, high-dose or megavitamin therapy, yoga/tai 

chi/qigong, relaxation techniques, and prayer and spiritual healing. Results regarding use 

of CAM in the past 12 months are employed in the present analysis. 

The NHIS 1999 Sample Adult Core contains questions regarding use during the 

past 12 months of alternative healthcare services including acupuncture, relaxation 

techniques, massage therapy, imagery, spiritual healing/prayer, lifestyle diets, herbal 

medicine, homeopathic treatment, energy healing, biofeedback, hypnosis, and others 

(e.g., accupressure, anthroposophical medicine, aromatherapy, chelation therapy, Chinese 

medicine, chiropractic therapy, homeopathy, meditation, music therapy, naturopathy, tai 

chi, vitamins and minerals, and yoga). 
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A dummy variable indicating a summary measure of any type of CAM usage was 

created to describe the situation whereby a respondent answered yes to any question 

regarding the use of any CAM approach. As CAM approaches are not homogeneous, 

CAM types are categorized into alternative medical systems, mind–body interventions, 

biologically based therapies, manipulative and body-based methods, and energy 

therapies, following the categories and classifications of NCCAM (2002) and 

Hendrickson et al. (2006) as shown in Table 6. A dummy variable indicating a summary 

measure of a CAM category was generated if use of any approach in the category was 

answered yes. 

 

INSERT TABLE 6 HERE 

 

Practitioner-provided CAM vs. Self-directed CAM 

Compared to practitioner-provided CAM, self-directed CAM treatments such as 

herbs and vitamins are much easier to obtain. Most users obtain their alternative 

medications in supermarkets, pharmacies, health food stores, or through alternative 

magazines (Anderson et al., 2005). Therefore, it is hypothesized that people who perceive 

barriers to accessing conventional medicine are likely to use self-directed CAM. In 

contrast, perceived access barriers to conventional medicine such as lack of telephone or 

transportation problems could apply to practitioner-provided CAM as well. It is 

hypothesized that there is no significant connection between perceived access barriers to 

conventional medicine and the use of practitioner-provided CAM. 
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In the 2002 NHIS ALT file, questions regarding CAM use can be grouped into 

two groups—one group of CAM is assumed to be only provided by practitioners and the 

other could be obtained through either self-directed or practitioner-provided. 10 types of 

CAM—acupuncture, Ayurveda, biofeedback, chelation, chiropractic care, energy 

healing/reiki, folk medicine, hypnosis, massage, and naturopathy—belonged to the 

former group and were asked by similar questions as: “DURING THE PAST 12 

MONTHS [capitalized in the original], did you see a practitioner [italics added] for 

________?” Therefore, all of these CAM forms are classified as practitioner-provided 

CAM.  

In contrast, natural herbs, homeopathic treatment, special diets, high-dose or 

megavitamin therapy, and relaxation techniques belonged to the latter group and were 

asked by similar questions as: “DURING THE PAST 12 MONTHS [capitalized in the 

original], did you use ________ for your own health or treatment?” A following question 

regarding practitioners was asked for persons who answered yes to the previous question 

as: “DURING THE PAST 12 MONTHS [capitalized in the original], did you see a 

practitioner for ________?” Only a small portion or small count of users in the past 12 

months of natural herbs (5.3%), homeopathic treatment (21.0%), special diets (8.4%), 

high-dose or megavitamin therapy (11.8%), and relaxation techniques (3.3%) saw 

practitioners, and no users of yoga/tai chi/qigong and prayer and spiritual healing were 

asked this kind of questions about practitioners. Therefore, natural herbs, homeopathic 

treatment, special diets, high-dose or megavitamin therapy, relaxation techniques, 
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yoga/tai chi/qigong, and prayer and spiritual healing are grouped into self-directed CAM. 

This classification will be applied to the 1999 NHIS data as well (see Table 7).  

A dummy summary variable indicating the presence of practitioner-provided 

CAM was created if use of any modality in this category was answered yes. Likewise, a 

dummy summary variable was generated for the presence of self-directed CAM.  

This dissertation analyzed eight outcomes: a summary measure of any type of 

CAM usage, five distinct categories, organized as shown in Table 6, as well as 

practitioner-provided and self-directed CAM, organized as shown in Table 7. 

 

INSERT TABLE 7 HERE 

 

Measure of Perceived Access Barriers to Conventional Medicine 

The same set of questions with respect to perceived access barriers is contained in 

the 1999 and 2002 NHIS Sample Adult Core. 

In the 2002 Sample Adult file, access barriers are addressed in Part A—Access to 

Care of Section V—Health Care Access and Utilization. The measurement of access 

barriers begins with a question regarding delay in getting medical care:  

There are many reasons people delay getting medical care. Have you delayed 
getting care for any of the following reasons in the PAST 12 MONTHS 
[capitalized in the original]?  
(1) Yes (2) No (7) Refused (9) Don’t know  
 
AHCDLYR1< ...You couldn't get through on the telephone.>  
AHCDLYR2< ...You couldn't get an appointment soon enough.>  
AHCDLYR3< ...Once you get there, you have to wait too long to see the doctor.>  
AHCDLYR4< ...The (clinic/doctor's office) wasn't open when you could get  
                        there.>  
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AHCDLYR5< ...You didn't have transportation. > 
 
The following question addressed affordability: 

During the PAST 12 MONTHS [capitalized in the original], was there any time 
when you needed any of the following but didn't get it because you couldn't afford 
it?  
(1) Yes (2) No (7) Refused (9) Don’t know  

 
AHCAFYR1< ...Prescription medicines >  
AHCAFYR2< ...Mental health care or counseling >  
AHCAFYR3< ...Dental care (including check-ups) >  
AHCAFYR4< ...Eyeglasses >  
 

The impact of individual access barrier items on the use of CAM was examined. 

A dummy variable indicating a summary measure of any perceived access barriers to 

conventional medicine was created to describe the situation whereby a respondent 

answered yes to any question regarding access barriers noted above.  

Moreover, perceived access barriers to conventional medicine are grouped into 

distinct dimensions proposed by Penchansky and Thomas (1981), as shown in Table 8. 

Four questions in terms of accommodation include the following problems: couldn't get 

through on the telephone, couldn't get an appointment soon enough, have to wait too long 

to see the doctor, and lack of office hour availability at needed times. One question about 

transportation is assigned to the accessibility dimension. The remaining four access 

barriers are grouped into the affordability dimension.  

A dummy variable indicating a summary measure of the presence of perceived 

accommodation barriers was created if any one of the questions in this category was 

answered yes. Likewise, a dummy summary variable was constructed for the presence of 

perceived affordability barriers. A dummy variable indicating the presence of perceived 
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accessibility barriers was created if lack of transportation was answered yes. These three 

summary indicators are referred to as the summary perceived accommodation access 

barrier, the summary perceived affordability access barrier, and the summary perceived 

accessibility access barrier hereinafter and were examined with CAM usage, respectively.  

This dissertation contains 13 variables of interest: the summary measure of any 

perceived access barriers, three individual perceived access barrier dimensions, and nine 

individual perceived access barrier items.  

 

INSERT TABLE 8 HERE 

 

However, there were no questions addressing two other dimensions proposed by 

Penchansky and Thomas (1981)—the availability and acceptability dimensions of 

access—in the 1999 and 2002 NHIS. As a result, this dissertation does not evaluate these 

dimensions of access. 

 

Data Analysis 

Missing Data and Covariate Coding 

There are missing data for most variables in the NHIS. All answers of refused (7 

or 97), not ascertained (8 or 98), and don’t know (9 or 99) in questions are considered 

missing data. Cases with missing data were dropped analysis by analysis; that is, cases 

were excluded only for variables for which they have missing data in the model of 

interest.  
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To preserve data, missing data on education were imputed using the hotdeck 

procedure in Stata/SE, version 9.2 (StataCorp, 2005a, 2005b). Assuming data are missing 

at complete random or at random, Hotdeck replaces the missing value of a case with the 

corresponding value from a case with complete data matched by specified variables. 

Education status was hotdecked by matching sex, age, marital status, race, ethnicity, 

employment status, educational status, and presence of a child in the family. Missing data 

regarding marital, employment, or whether in school had been previously hotdecked 

using similar variables. 

Income data as measured as the federal poverty level (FPL) were merged with an 

income imputation file provided by the NCHS (2002a, 2003a). The missing data in a 

usual source of care variable was recoded to no to reserve data, resulting in 20 cases in 

the final Boolean model.  

Covariates are divided into groups—sex (female, male); age (18-24, 25-34, 35-44, 

45-54, 55-64); race (AIAN, Black, Asian, White, Other/MR); ethnicity (non-Hispanic, 

Hispanic); education (no high school degree, high school degree, some college, college 

degree, post-undergraduate); poverty level (<100% FPL, 100-124% FPL, 125-199% FPL, 

200-399% FPL, 400+ FPL); health status (excellent, very good, good, fair, poor); health 

insurance status (uninsured, insured); citizenship (no, yes); regions (northeast, Midwest, 

south, west); presence of children in a family (no, yes); usual source of care (no, yes); 

smoke status (no, yes); drink status (no, yes); ADL status (ADL independent, ADL 

dependent); IADL status (IADL independent, IADL dependent); Language ( English, 

Spanish, Others). 
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Software 

Analyses for this dissertation were conducted using Stata/SE, version 9.2 

(StataCorp, 2005a, 2005b). Stata has commends designed to handle the special 

requirements of complex survey data such as probability sampling weights, cluster, and 

stratification. Variance estimates can be produced using balanced repeated replication, 

the jackknife, or Taylor linearization and adjusted according to the design of a complex 

survey. In this dissertation, variance estimates were produced using Taylor linearization 

unless otherwise noted. 

 

Analysis Plan 

Individual perceived access barrier and individual summary perceived access barrier 

dimensions 

Analyses were conducted for 13 variables of interest: the summary measure of 

any perceived access barriers, three individual perceived access barrier dimensions, and 

nine individual perceived access barrier items. The analyses were conducted using the 

eight CAM outcomes (hereafter referred to as the use of CAM unless otherwise noted), 

the summary measure of any type of CAM usage, the five distinct categories, and the use 

of practitioner-provided and self-directed CAM using both simple probit and bivariate 

probit models. Any model in this section only modeled one perceived access barrier and 

one CAM outcome at a time, resulting in 104 pairs of analyses. Each analysis was 

conducted in both simple probit and bivariate probit models using the same sample in 

order to control for the sample selection problem in model comparison; that is, results of 
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different models using different samples are not comparable because the different results 

come from both different samples and models.  

  

Simple probit model. The analysis plan outlined in this section is adapted from 

Jones (2007). One of the simplest approaches to testing the effect of a perceived access 

barrier on the use of CAM involves a simple probit model. As identified in the previous 

chapter, access barriers are affected by various factors; that is, access barriers may not be 

randomly distributed among these factors. For example, those perceiving access barriers 

might be more likely to be female or older than those who do not. In addition, 

confounding factors may themselves affect the use of CAM. If all observable 

characteristics affecting both a perceived access barrier and the use of CAM are 

measured and included in the simple probit model, bias from self-selection is said to be 

ignorable, given all observable characteristics. As a result, a simple probit model to 

examine the impact of a perceived access barrier on the use of CAM produces valid 

results, as long as all influencing observable characteristics are measured and included in 

the model. Equation 1 represents the non-linear function of CAM usage (CAM ) 

conditioning on a perceived access barrier and a set of individual characteristics ( X ). 

 

 ( ) ( )iXiPABiii XPABXPABCAM ''
0,,1Pr Β++Φ== βββ  (1.) 

Where: 

iCAM = 1: The presence of use of CAM for subject i  

iPAB = 1: The presence of a perceived access barrier for subject i  
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iX : The vector of explanatory variables for subject i  

β : Parameter 

Β : Parameter vector 

( ).Φ : The standard normal distribution function 

 

However, if there are unobservable characteristics or unmeasured observable 

characteristics (e.g., attitudes toward health services or knowledge about disease) that 

have an impact on an perceived access barrier and are also associated with the use of 

CAM, the coefficient of the perceived access barrier estimated using a simple probit 

model may bias the inference of access barriers on the use of CAM (Jones, 2007; 

Monfardini & Radice, 2006). To deal with this problem of selection on unobservable 

characteristics, a recursive bivariate probit model, which explicitly models selection on 

unobservable factors, can be used to test the impact of a perceived access barrier on the 

use of CAM by constructing the perceived access barrier as an endogenous regressor in 

the equation for the use of CAM.  

 

Bivariate probit model. A recursive bivariate model contains two equations in 

terms of two latent variables, *PAB  and *CAM , respectively. Both latent variables are 

assumed to have a linear function of a set of observable characteristics with an error term. 

The error terms in both equations are assumed to have a bivariate normal distribution and 

are allowed to be correlated because of unobserved characteristics affecting both latent 

variables. Moreover, both equations may or may not contain the same set of explanatory 
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variables; that is, the vector of explanatory variables Z  do not have to be the same as 

the vector of explanatory variables X . 

 

 
iABiZi ZPAB εα +Α+= '

0
*  (2.) 

 
iCAMiXiPABi XPABCAM εββ +Β++= '

0
*  (3.) 
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 CAMPABPABCAM ,, ρρ =  

 122 == CAMPAB δδ  

Where: 

*
iPAB : The unobserved latent variable of a perceived access barrier for subject i  

*
iCAM : The unobserved latent variable of CAM usage for subject i  

iPAB : An observed perceived access barrier for subject i  

iZ : The vector of explanatory variables affecting a perceived access barrier for 

subject i  

iX : The vector of explanatory variables affecting CAM usage for subject i  

α : Parameter 

Α : Parameter vector 

β : Parameter 

Β : Parameter vector 
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iε : Error for subject i  

 

For every subject i , a perceived access barrier (PAB) is observed according to 

the rule: 
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 (4.) 

 

The same rule is also applied to the observed use of CAM. 

A recursive bivariate probit model estimates a joint model of two probit equations 

as follows. Equation 5 represents the non-linear function of a perceived access barrier 

( PAB ) conditioning on a set of individual characteristics ( Z ). Equation 6 represents the 

non-linear function of CAM usage (CAM ) conditioning on a perceived access barrier 

and a set of individual characteristics ( X ). 

 

 ( ) ( )iZii ZZPAB '
0,1Pr Α+Φ== αα  (5.) 

 ( ) ( )iXiPABiii XPABXPABCAM '
0,,1Pr Β++Φ== βββ  (6.) 

Where: 

iPAB = 1: The presence of a perceived access barrier for subject i  

iCAM = 1: The presence of CAM usage for subject i  

iZ : The vector of explanatory variables affecting a perceived access barrier for 

subject i  
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iX : The vector of explanatory variables affecting CAM usage for subject i  

α : Parameter  

Α : Parameter vector 

β : Parameter 

Β : Parameter vector 

( ).Φ : The standard normal distribution function 

 

Because it is believed that there are unobservable characteristics, such as health 

beliefs or risk attitudes which are not available in NHIS, influencing both perceived 

access barriers and the use of CAM, this dissertation employed recursive bivariate probit 

models to test the effect of each perceived access barrier on the use of CAM instead of 

simple probit models.  

There are two approaches to estimate a bivariate recursive probit model: one is to 

put the propensity score of a perceived access barrier obtained from Equation 5 into 

Equation 6 and then to estimate Equation 6; the other is to put the actual observed value 

of a perceived access barrier in Equation 6 and then to estimate both Equation 5 and 6 

simultaneously by full information maximum likelihood (FIML) estimation (Jones, 

2007), allowing their error terms to correlate.  

This dissertation concerns the impact of actual perceived access barriers on the 

use of CAM rather than the impact of the propensity to perceive access barriers. 

Following Jones’ (2007) suggestions (p. 41), the actual value of a perceived access 

barrier is considered in Equation 6 to estimate the impact of a perceived access barrier on 
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the use of CAM. Both bivariate probit and simple probit models were used for each pair 

of analysis using the same sample. Sampling weights were taken into account using 

pweight option for sampling weights in Stata. Since bivariate probit does not work with 

svy prefix in Stata version 9.2, strata and psu were concatenated and then used with 

cluster option in both models to take clustering into account.  

Covariates in the equation of CAM use include sex, age, race, ethnicity, 

education, family poverty level, self-reported health status, smoking, drinking, ADL, 

IADL, health insurance, US citizenship, language, region, and year. Covariates in the 

equations of perceived access barriers are shown in Table 8. These covariates were 

chosen, as they were identified as determinants in literature, as described in Chapter 2. 

The instrument variables in the perceived access barrier equations include the 

presence of children in a family (Buor, 2004; Strickland & Strickland, 1996) and a 

regular source of healthcare (Kasper, 2000). These variables were tested for exclusion 

restriction by verifying that they predicted each perceived access barrier using simple 

probit models. The presence of children in a family is statistically significant in all 

perceived access barrier equations at the 0.001 level whereas a regular source of 

healthcare is only statistically significant in some perceived access barriers equations. 

The average treatment effect (ATE) of an individual perceived access barrier on 

the use of CAM is calculated using syntax similar to Jones’ (2007) Stata syntax (p. 48). 

The treatments effect (TE) of a perceived access barrier on the use of CAM for a person 

is the difference between the probability of using CAM when this person perceives 

access barriers and the probability of using CAM when the same person does not 
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perceive access barriers, both computed using his/her special values of observable 

characteristics. The ATE averages the treatments effects computed for each and every 

observation for the entire population. Sampling weights are taken into account, and 

standard errors of ATEs are calculated using the delta method (Greene, 2003).  

The formula of the TE of a perceived access barrier for a person i  is,  

 

 ( ) ( )iiiiiii XPABCAMXPABCAMTE ,0,|1Pr,1,1Pr ==−=== ββ  (7.) 

Where: 

iTE : Treatment effect for subject i  

iPAB = 1: The presence of a perceived access barrier for subject i  

iPAB = 0: The absence of a perceived access barrier for subject i  

iCAM = 1: The presence of CAM usage for subject i  

iX : The vector of explanatory variables affecting CAM usage for subject i  

β : Parameter 

Β : Parameter vector 

( ).Φ : The standard normal distribution function 

 

The formula of ATE for a population is,  
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Where: 

ATE : Average treatment effect  

iTE : Treatment effect for subject i  

iw : Sampling weight for subject i  

N : Sample size 

 

All three dimensions of access barriers simultaneously 

In this section, all three dimensions of perceived access barriers—affordability, 

accommodation, and accessibility—were modeled simultaneously on the summary 

measure of the use of any type of CAM. Three models, a simple probit model, a 

multivariate probit model, and a Boolean probit model, were employed to investigate the 

effects of perceived access barriers under different modeling assumptions. The same 

sample was used in all three models in order to control sample selection problems in 

model comparison. Sampling weights were taken into account using pweight option for 

sampling weight in Stata. Strata and psu were concatenated and then used with cluster 

option in all three models to take clustering into account. Covariates in a CAM use 

equation included sex, age, race, ethnicity, education, family poverty level, self-reported 

health status, insurance, US citizenship, region, and year. Variable used in previous 

bivariate probit analyses including smoking, drinking, ADL, IADL, and language used in 

interview were not included here due to difficulty in estimation. 
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Simple Probit Model. In a simple probit model, three perceived access barrier 

dimensions—the summary perceived affordability access barrier, the summary perceived 

accommodation access barrier, and the summary perceived accessibility access 

barrier—are assumed to be exogenous independent variables with additive effects on 

CAM usage. The effect of an independent variable can be offset by other independent 

variables in a simple probit equation. That is, if the coefficient of the summary perceived 

affordability access barrier is negative whereas that of the summary perceived 

accommodation access barrier is positive and of the same magnitude, a person with both 

perceived affordability and accommodation access barriers will have the same probability 

of using CAM as would a person without both perceived access barriers but with the 

same other characteristics. This situation arises because the opposite direction of effects 

of perceived affordability and accommodation access barriers offset each other.  

The simple probit model was created by performing the following calculation: 

 

 
iCAMiXiACBiAMBiAFBi XBACBAMBAFBCAM εββββ +++++= '

0
*  (9.) 

where 

iAFB : Summary perceived affordability access barrier for subject i  

iAMB : Summary perceived accommodation access barrier for subject i  

iACB : Summary perceived accessibility access barrier for subject i  

*
iCAM : The unobserved latent variable of CAM usage for subject i  

iX : The vector of explanatory variables affecting CAM usage for subject i  
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β : Parameter 

Β : Parameter vector 

iε : Error for subject i  

 

Multivariate Probit Model. A recursive multivariate probit model, an extension of 

a bivariate probit model, also assumes the effects of each perceived access barrier 

dimension to be additive on CAM usage. However, this model considers these three 

dimensions of perceived access barriers to be endogenous. To capture endogeneity, each 

and every perceived access barrier dimension is modeled as a separate equation in 

addition to the equation for CAM usage, forming a joint model of four equations in terms 

of four latent variables—the summary perceived affordability access barrier (AFB), the 

summary perceived accommodation access barrier (AMB), the summary perceived 

accessibility access barrier (ACB), and CAM usage (CAM)—as can be seen in Equation 

10 to 13. These four latent variables are assumed to have a linear function of a set of 

observable characteristics with an error term, separately. The error terms in these four 

equations are assumed to have a four-dimensional normal distribution and are allowed to 

be correlated because of unobserved characteristics affecting the four variables. No 

restriction is placed on the correlation structure of the error terms of these four equations. 

Matrix 14 represents the variance-correlation structure of the error terms from Equation 

10 to 13. Moreover, the four equations may or may not contain the same set of 

explanatory variables. 
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where 

*
iAFB : The unobserved latent variable of summary perceived affordability access 

barrier for subject i  

*
iAMB : The unobserved latent variable of summary perceived accommodation 

access barrier for subject i  

*
iACB : The unobserved latent variable of summary perceived accessibility access 

barrier for subject i  

*
iCAM : The unobserved latent variable of CAM usage for subject i  

iAFB : Summary perceived affordability access barrier for subject i  

iAMB : Summary perceived accommodation access barrier for subject i  

iACB : Summary perceived accessibility access barrier for subject i  
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iAFBZ : The vector of explanatory variables affecting perceived affordability access 

barriers for subject i  

iAMBZ : The vector of explanatory variables affecting perceived accommodation 

access barriers for subject i  

iACBZ : The vector of explanatory variables affecting perceived accessibility access 

barriers for subject i  

iX : The vector of explanatory variables affecting CAM usage for subject i  

α : Parameter 

Α : Parameter vectors 

β : Parameter 

Β : Parameter vector 

iε : Error for subject i  

 

The symmetric variance-covariance matrix Ω  of the cross-equation error terms 

has a value of 1 on the leading diagonal, with the off-diagonal element correlation 

represented by kjjk ρρ =  { }CAMACBAMBAFBkjkj ,,,,, ∈≠ . 

For every subject i , the summary perceived affordability access barrier is 

observed according to the rule: 
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The same rule is also applied to the summary perceived accommodation access 

barrier, the summary perceived accessibility access barrier, and use of any type of CAM.  

Covariates in the summary perceived affordability access barrier equation include 

attitude (worry about cost of conventional medicine), sex, age, race, ethnicity, education, 

family poverty level, private health insurance, public health insurance, and year. 

Covariates in the summary perceived accommodation access barrier equation include a 

regular source of healthcare, sex, age, race, ethnicity, private health insurance, public 

health insurance, and year. Covariates in the summary perceived accessibility access 

barrier equation include the presence of children in a family, sex, age, race, ethnicity, 

education, and year. Compared with Table 8, which lists covariates used in bivariate 

probit models, working phone in household is not included in both of the summary 

perceived affordability and accommodation access barrier equations due to concerns of 

estimation difficulties caused by the small variation of this variable.  

Instrument variables used in this multivariate probit model are different from 

those included in bivariate probit models. The instrument variable in the summary 

perceived affordability access barrier equation is attitude (worry about cost of 

conventional medicine) whereas it is the presence of a regular source of healthcare for the 

summary perceived accommodation access barrier equation and the presence of children 

in a family for the summary perceived accessibility access barrier equation. These 

variables were found to correlate with access barriers in literature and tested for exclusion 

restriction by verifying that they predicted the perceived access barrier for which they 
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instrument using simple probit models. All of them are statistically significant at the 

0.001 level. 

 

Boolean Probit Model. When the summary perceived affordability, 

accommodation, and accessibility access barriers are modeled simultaneously, it is 

hypothesized that any summary perceived access barrier will induce the use of CAM; 

namely, the summary perceived affordability access barrier or the summary perceived 

accommodation access barrier or the summary perceived accessibility access barrier 

influences the use of CAM. The probability of the happening of the summary perceived 

affordability access barrier or the summary perceived accommodation access barrier or 

the summary perceived accessibility access barrier can be calculated using a Boolean 

logic fashion; that is, 1 – the probability of none of these three summary perceived access 

barriers happens, assuming that the probabilities are independent. Braumoeller (2003) 

explained that this kind of complex causation, known as substitutability, is a special case 

of causal complexity. The effects of these barriers on the use of CAM are expected to be 

cumulative, but not in a simply additive form. Braumoeller elaborated, 

The problem is that complexity implies a particular form of nonadditivity that 
arise from the nature of the cumulation of the impact of the independent variables 
on the dependent variable: the presence or absence of one independent variable 
mitigates—or in the extreme, nullifies—the impact of another. (p. 211) 

A simplified example of Boolean logic of summary perceived access barriers to 

conventional medicine and CAM usage is provided. Assuming CAM usage being 

attributed to the summary perceived affordability access barrier or the summary 

perceived accommodation access barrier or the summary perceived accessibility access 
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barrier, an individual with a 20% chance of using CAM based on the summary perceived 

affordability access barrier alone, a 40% chance of using CAM based on the summary 

perceived accommodation access barrier alone, and a 40% chance of using CAM based 

on the summary perceived accessibility access barrier alone, rather than having a 100% 

(20% + 40%+ 40%) chance of using CAM with all three summary perceived access 

barriers, will score a 100% – (100% – 20%)×( 100% – 40%) ×(100% – 40%) = 71% 

(namely, 100% – the probability of none of these three summary perceived access 

barriers happens), assuming that the probabilities are independent.  

As the vast majority of existing statistical techniques fail to test complex 

causation, Braumoeller (2003, 2004, 2005) proposed Boolean logit and probit procedures 

to model causal complexity. Boolean probit and logit procedures can analyze the 

substitubility effect among dimensions of access barriers on the use of CAM and allow 

evaluation of individual dimensions of access barriers. The results of this analysis 

provide evidence needed for choosing policy interventions to reduce access barriers by 

targeting the most important access barriers identified in this model focused on causal 

complexity. 

The following Boolean probit model description, which was adapted from 

Braumoeller (2005), hypothesizes that individual characteristics and {the summary 

perceived affordability access barrier or the summary perceived accommodation access 

barrier or the summary perceived accessibility access barrier (namely, any one of these 

three summary perceived access barriers)}2 influence the use of CAM.  

                                                 
2 {} to emphasize the probability of the content within {} should be calculated first. 



Access Barriers and CAM  Yu 
 

 100

Equation 16 to 19 represent the models of a latent variable conditioning on a set 

of individual characteristics ( CHAX ), the summary perceived affordability ( AFB ), 

accommodation ( AMB ), and accessibility ( ACB ) access barriers, respectively. Equation 

20 represents the model of CAM usage ( *
CAMy ) conditioning on a set of individual 

characteristics ( CHAX ), the summary perceived affordability ( AFB ), accommodation 

( AMB ), and accessibility ( ACB ) access barriers. 

 

 CHACHACHACHACHA Xy εβ +Β+= '*
0

 (16.) 

 AFBAFBAFBAFB AFBy εβ +Β+= '*
0

 (17.) 

 AMBAMBAMBAMB AMBy εβ +Β+= '*
0

 (18.) 

 ACBACBACBACB ACBy εβ +Β+= '*
0

 (19.) 

 ( )( )( )[ ]***** 1111 ACBAMBAFBCHACAM yyyyy −−−−×=  (20.) 

where 

AFB : Summary perceived affordability access barrier  

AMB : Summary perceived Accommodation access barrier  

ACB : Summary perceived Accessibility access barrier  

*
jy : Unobserved latent variable of j ; ACBAMBAFBCHACAMj ,,,,=  

CHAX : The vector of explanatory variables in CHA 

β : Parameter 

Β : Parameter vector  
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( ).Φ : Standard normal distribution function 

 

The probability of CAM usage based on the probabilities of a set of individual 

characteristics (CHA ), the summary perceived affordability ( AFB ), accommodation 

( AMB ), and accessibility ( ACB ) access barriers is shown in Equation 21. 

 

( ) ( )( )( )[ ])1Pr(1)1Pr(1)1Pr(11)Pr(1Pr =−=−=−−×== ACBAMBAFBCHACAM  

  (21.) 

 

For every subject i , the use of CAM is observed according to the rule 

 

 
⎩
⎨
⎧

=
=

0
1

CAM
CAM

  
if
if

 
0
0

*

*

≤
>

CAM

CAM

y
y

 (22.) 

 

Covariates in the characteristics equation are the same as in a CAM use equation, 

including sex, age, race, ethnicity, education, family poverty level, self-reported health 

status, health insurance, US citizenship, region, and year. 

After estimating three models, the treatment effect of an individual perceived 

access barrier dimension on the use of CAM is calculated following the same logics as 

described in the bivariate probit section for all three models. ATE averages the treatment 

effects computed for each observation using their special values of observable 

characteristics for the entire population. Sampling weights are taken into account, and 
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standard errors of ATEs are calculated using a simulation technique proposed by Krinsky 

and Robb (1986, 1991).  

Krinsky and Robb (1986, 1991) have proposed a simulation methodology for 

estimating standard errors of non-linear functions of estimated parameters, such as ATEs. 

After a model is estimated, a parameter vector T and a corresponding 

variance-covariance matrix V are formed. Assuming parameters in this model have a 

multivariate normal distribution with mean T and variance-covariance matrix V , a set 

of T can be randomly drawn from this distribution and then used to calculate an ATE. 

After a significant number of draws (e.g., 1000), an empirical distribution of ATEs is 

generated.  

In summary, this chapter described how CAM and perceived access barriers to 

conventional medicine were measured and grouped, and what explanatory variables were 

included in the analyses. Three major modeling techniques –bivariate probit, multivariate 

probit, and Boolean probit models – were presented.  
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Table 6 

Classification of CAM 

Category 1999 2002 
CAM as a whole Every approach in the categories 

that follow 
Every approach in the categories 
that follow 

Alternative medical systems Homeopathic treatment 
Acupuncture 

 

Homeopathic treatment 
Naturopathy  
Ayurveda 
Acupuncture  
Folk medicine 

Mind–body interventions Relaxation techniques  
Prayer and spiritual healing 
Hypnosis 
Imagerya 

Relaxation techniques  
Prayer and spiritual healing  
Hypnosis  
Yoga/tai chi 

Biologically based therapies Herb medicine 
Lifestyle diets 

Natural herbs 
Special diets 
High-dose or megavitamin 
therapy  
Chelation therapy 

Manipulative and 
body-based methods 

Massage Chiropractic care 
Massage 

Energy therapies Energy healing 
Biofeedback 

Energy healing therapy/reiki 
Biofeedback  
Qigong 

Note. a Imagery is considered a form of relaxation techniques in the 2002 NHIS. 
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Table 7 

Classification of Practitioner-provided CAM vs. Self-directed CAM 

Category 1999 2002 
Practitioner-provided Acupuncture  

Hypnosis 
Massage 
Energy healing 
Biofeedback 

Naturopathy  
Ayurveda 
Acupuncture  
Folk medicine 
Hypnosis 
Chelation therapy 
Chiropractic care 
Massage 
Energy healing therapy/reiki 
Biofeedback  
 

Self-directed Homeopathic treatment 
Relaxation techniques  
Prayer and spiritual healing 
Imagery 
Herb medicine 
Lifestyle diets 

Homeopathic treatment 
Relaxation techniques  
Prayer and spiritual healing  
Yoga/tai chi/qigong 
Natural herbs 
Special diets 
High-dose or megavitamin 
therapy 
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Table 8 

Access Barriers Grouped Into Access Dimensions 

Access dimensions Questions Explanatory variables 
Any perceived 
access barriers 

All questions in the following The presence of children in a family 
Regular source of healthcare 
Sex 
Age 
Race/ethnicity 
Education 
Family poverty level 
Self-reported health status 
Working phone in household 
Private health insurance 
Public health insurance 
Language 
Region 
Year 

< ...You couldn't get through on the 
telephone.>  

< ...You couldn't get an appointment 
soon enough.> 

< ...Once you get there, you have to 
wait too long to see the doctor.> 

Accommodation 

< ...The (clinic/doctor's office) wasn't 
open when you could get there.>  

The presence of children in a family 
Regular source of healthcare 
Sex 
Age 
Race 
Ethnicity 
Working phone in household 
Private health insurance 
Public health insurance 
Year 

Accessibility < ...You didn't have transportation. > The presence of children in a family 
Regular source of healthcare 
Sex 
Age 
Race/ethnicity 
Education 
Year 

< ...Prescription medicines >  

< ...Mental health care or counseling > 

< ...Dental care (including check-ups) 
> 

Affordability 

< ...Eyeglasses > 

The presence of children in a family 
Regular source of healthcare 
Sex 
Age 
Race/ethnicity 
Education 
Family poverty level 
Working phone in household 
Private health insurance 
Public health insurance 
Year 
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CHAPTER 5: RESULTS OF THE STUDY 

As stated in chapter 1, this dissertation examined whether there is an association 

between perceived access barriers to conventional medicine (referred to as perceived 

access barriers hereinafter) and the use of CAM. This chapter presents the results of the 

study in three sections. The first section describes the results of demographic analyses of 

pooled 1999 and 2002 NHIS data, including the analysis of the population in general (see 

Table 9), the proportion of the population using CAM or perceiving access barriers (see 

Table 10) within the past 12 months, the descriptive analysis of the population using at 

least one type of CAM (see Table 11), the descriptive analysis of the population 

perceiving at least one access barrier (see Table 12), and the bivariate analysis of 

perceived access barriers and CAM usage (see Table 13).  

The second section describes the results of simple probit and bivariate probit 

analyses of perceived access barriers and the utilization of CAM by subgroups classified 

according to the NCCAM (see Tables 14 to 19) as well as perceived access barriers and 

the subgroups of practitioner-provided and self-directed CAM usage (see Tables 20 to 

25). The results of the simple probit and bivariate probit models for a pair analysis of one 

perceived access barrier and one CAM subgroup usage are presented in parallel for 

comparison. Both subsections contain two sets of tables. The first set of three tables 

shows the coefficients of perceived access barriers on CAM usage from simple probit and 

bivariate probit models and includes a table presenting summary perceived access 

barriers, a table showing perceived affordability access barriers, and a table containing 
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perceived accommodation access barriers. A second set of tables shows ATEs of the 

models corresponding to the previous set of tables.  

Finally, the third section reveals the results of the three models that modeled three 

summary perceived access barriers together on the usage of any type of CAM.  

A statistical significance for all of the findings is referred to significance at the 

0.05 level unless otherwise noted. 

 

Descriptive Analysis of Pooled Data 

This section reports the results of demographic analysis for the pooled 1999 and 

2002 NHIS data used in the Boolean probit model (N=48, 607). All results of 

demographic analysis for the sample used in the Boolean probit model are similar to 

those for the whole pooled 1999 and 2002 NHIS data. 

Table 9 shows the percentage distribution of demographic characteristics of the 

sample used in the Boolean probit model. The majority of the population is female 

(approximately 51%), aged 35 to 44, White, has some college education, has a total 

family income at least 400% above the FPL, and is in self-reported excellent health. More 

than 82% of the population is covered by some form of health insurance and less than 8% 

does not have U.S. citizenship. The majority lives in the South and speaks English. Over 

40% of the population has children and over 80% has a regular source of healthcare. One 

quarter of the population smokes cigarettes and 67% drinks alcohol. Less than 2% of the 

population is ADL or IADL dependent. Covariate smoking, drinking, ADL, IADL, and 

language are only used in bivariate probit models, not in the multivariate probit or 
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Boolean probit. Variables of smoking, drinking, ADL, Instrumental Activities of Daily 

Living (IADL), and language used in interview contain less than 1.1% missing data in the 

final model.  

 

INSERT TABLE 9 HERE 

 

Table 10 shows the proportion of the population using CAM or perceiving access 

barriers to conventional medicine. More than 40% of the population reported having used 

at least one type of CAM within the past 12 months. Over 40% of the population 

self-directs CAM usage whereas only roughly 10% sees a CAM provider for CAM usage. 

Around one third of the total population has used mind-body interventions within the past 

12 months, the most common form of CAM, 19% has used biologically based therapies, 

the second most common form, 9% has used manipulative and body-based methods, 4% 

has used alternative medical systems, and 1% has used energy therapies. 

Almost 20% of the population perceived at least one access barrier to 

conventional medicine, with 14% perceiving affordability access barriers, 8% perceiving 

accommodation access barriers, and 1% perceiving accessibility access barriers. Among 

individual perceived access barriers, 10% of the population cannot afford dental care, 7% 

cannot afford prescription drugs, 6% cannot afford eyeglasses, 5% cannot get an 

appointment soon enough, 4% waits too long in the provider’s office, 3% encounters 

closed provider offices, 2% cannot get through on a telephone, 2% cannot afford mental 

health services, and 1% has no form of transportation.    
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INSERT TABLE 10 HERE 

 

Table 11 reveals the demographic characteristics of the population that has used at 

least one type of CAM within the past 12 months. Whereas near half of the females have 

used at least one type of CAM, only slightly over one third of the males have done so. 

Over one third of the population within each age group has used at least one type of 

CAM. Almost half of the population in the 45 to 54 and 55 to 64 age groups has used at 

least one type of CAM. Overall, more minorities than Whites have used at least one type 

of CAM, with American Indians and Alaska Natives having the highest rate of usage. 

However, Hispanics have used CAM at a lower rate than have non-Hispanics.  

Among all the education groups, the population with post-undergraduate 

education uses CAM at the highest rate. More than half of the population with 

post-undergraduate education has used at least one type of CAM within the past 12 

months. The populations with incomes either less than 100% or 125% to 199% of the 

FPL have used CAM at much lower rates than have other income groups, with the 

population receiving an income higher than 400% of the FPL having the highest rate of 

using at least one type of CAM.  

The population suffering from self-reported poor health reported the highest rate 

of using at least one type of CAM (around 60%) among all the self-reported health 

groups whereas the self-reported excellent health group reported the lowest rate of using 

CAM (nearly 40%). The insured population has used CAM at a slightly higher rate than 
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has the uninsured population, and the citizen population has used CAM at a higher rate 

than has the noncitizen population. The population living in the West has the highest rate 

of using CAM whereas the population living in the Northeast has the lowest rate. The 

population without children has a slightly higher rate of CAM usage compared to the 

population with children. Around 44% of the population with a regular source of 

healthcare has used CAM whereas only 36% of the population without a regular source 

of healthcare has. 

The nonsmoking population has used CAM at a higher rate (44%) than has the 

smoking population (39%). The alcohol drinking and nondrinking populations have used 

CAM at nearly the same rate. The proportion of the ADL-dependent population that has 

used CAM is 16 percentage points higher than is that of the ADL-independent 

population. Similarly, the proportion of the IADL-dependent population that has used 

CAM is 18 percentage points higher than is that of the IADL- independent population. 

Over half of the population that speaks a language other than English or Spanish has used 

CAM whereas only one third of the Spanish-speaking population has used CAM. 

 

INSERT TABLE 11 HERE 

 

Table 12 shows that demographic characteristics of the population that perceives 

at least one access barrier to conventional medicine. Females perceive access barriers at a 

higher rate than do males. Younger people (those aged 18 to 24) perceive access barriers 

at a higher rate than do older people. All minorities excluding Asians perceive access 
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barriers at a higher rate than do Whites. In fact, Asians perceive access barriers at the 

lowest rate (14%) among all ethnic groups. American Indians and Alaska Natives 

perceive access barriers at the highest rates (over 30%). There is little difference between 

Hispanics and non-Hispanics in their perception of access barriers. The population 

without a high school degree perceives access barriers at the highest rate (24%) whereas 

the population with post-undergraduate education perceives access barriers at the lowest 

rate (14%). 

The population with incomes less than 124% of the FPL perceives access barriers 

at the highest rate (slightly over 30%) whereas the population with incomes more than 

400% of the FPL perceives access barriers at the lowest rate (12%).  

Approximately half of the population reporting poor health status perceives access 

barriers compared to only 12% of the population reporting excellent health status. More 

than one third of the uninsured population perceives access barriers compared to only 

16% of the insured population. The citizen population perceives access barriers at a 

slightly higher rate than does the noncitizen population. 

The population living the West perceives access barriers at the highest rate 

whereas the population living in the Northeast perceives access barriers at the lowest rate. 

The population without children perceives access rates at a slightly higher rate than does 

the population with children. The population without a regular source of healthcare 

perceives access barriers at a higher rate than does the population with a regular source of 

healthcare. 
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Smokers perceive access barriers 10 percentage points higher than do 

non-smokers. There is little difference between perceived access barrier rates of alcohol 

drinkers and nondrinkers. 

Forty-three percent of the ADL-dependent population perceives access barriers 

compared to 19% of the ADL-independent population. Similarly, nearly half of the 

IADL-dependent population perceives access barriers compared to about one-fifth of the 

IADL-independent population. The population speaking a language other than English or 

Spanish perceives access barriers at a higher rate than do the English- and 

Spanish-speaking populations. The Spanish-speaking population perceives access barriers 

at a lower rate than do the other two language populations. 

 

INSERT TABLE 12 HERE 

 

Table 13 shows that bivariate analysis of CAM use and perceived access barriers. 

All of the bivariate analyses show that each and every pair of CAM subgroups and 

perceived access barriers is statistically significantly associated except for the summary 

perceived accessibility access barrier (lack of transportation) and manipulative and 

body-based methods, as well as the summary perceived accessibility access barrier and 

alternative medical systems.  

 

INSERT TABLE 13 HERE 
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Individual Perceived Access Barriers and Individual Dimensions of Perceived Access 

Barriers 

This section describes in detail the analysis results of the simple probit and 

bivariate probit models of perceived access barriers and the utilization of CAM 

subgroups. The section first describes the classification of CAM subgroups according to 

the NCCAM (see Tables 14 to 19) then describes the reported CAM subgroups of 

practitioner-provided and self-directed CAM usage (see Tables 20 to 25). Overall, 

seventy-nine of the 96 (82.3%) pair analyses of perceived access barriers and the usage of 

CAM were found to be positively associated at the 0.05 level of significance, 16 (16.7%) 

were found not to be statistically significantly associated, and one was found to be 

negatively associated.  

 

Subgroups of CAM According to NCCAM Categories 

Coefficients of Perceived Access Barriers on CAM Usage from Simple Probit and 

Bivariate Probit Models 

Tables 14, 15, and 16 show the results from the simple probit and bivariate probit 

models of any type of CAM usage and the five CAM subgroups according to NCCAM 

categories, including mind-body intervention, biologically based therapies, manipulative 

and body-based methods, alternative medical systems, and energy therapies listed 

according to popularity. To aid comprehension, the cells that show statistically significant 

models at the 0.05 level of significance have been highlighted. For each pair of perceived 

access barriers and CAM, a statistically significant bivariate probit model is highlighted 
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in green (dark gray). Bivariate probit models indicate perceived access barriers as 

endogenous variables on CAM usage and are statistically significant if the correlation 

coefficient (rho) is statistically significantly different from 0. If a bivariate probit model 

is not statistically significant and the corresponding simple probit shows a statistically 

significant coefficient of perceived access barriers on CAM usage, the cell of the 

statistically significant simple probit model is highlighted in yellow (light gray). 

Moreover, the coefficient of perceived access barriers in a statistically significant model 

is bolded if the coefficient itself is statistically significant. 

Table 14 displays the coefficient results of the simple probit and bivariate probit 

models of summary perceived access barriers including any perceived access barriers, the 

summary perceived affordability access barrier, the summary perceived accommodation 

access barrier, and the summary perceived accessibility access barrier on CAM usage. 

There are 24 pairs of perceived access barriers and CAM usage analysis in this table. For 

all of the simple probit models, all of the results show a statistically significant positive 

association at the 0.01 level of significance between summary perceived access barriers 

and CAM usage with the exception of the summary perceived accessibility access barrier 

and alternative medical systems usage.  

However, 6 of the 24 bivariate probit models are statistically significant. In other 

words, perceived access barriers are endogenous in these 6 models. These 6 statistically 

significant bivariate probit models provide different information regarding the 

relationships between perceived access barriers and CAM usage from the conclusions 

drawn from simple probit models. The positive association between the summary 
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perceived affordability access barrier and manipulative and body-based methods in a 

simple probit model is actually statistically insignificant if the endogenous property of the 

summary perceived affordability access barrier is taken into account in a bivariate probit 

model. The magnitudes of the positive associations between perceived access barriers and 

CAM usage in the remaining 5 bivariate probit models are larger than are those in the 

simple probit models. For the biologically based therapies usage, none of summary 

perceived access barriers is endogenous. 

 

INSERT TABLE 14 HERE 

 

Table 15 shows the coefficient results of the models of the summary and 

individual items of perceived affordability access barriers on CAM usage. There are 30 

pairs of perceived access barriers and CAM usage analysis in this table. All of the simple 

probit models reveal a statistically significant positive associations between perceived 

affordability access barriers and CAM use at the 0.001 level of significance. Eleven of 

the 30 bivariate probit models in Table 15 are statistically significant. In all of the 

significant bivariate probit models, the associations of perceived affordability access 

barriers and CAM usage are not statistically significant. That is, there is no association 

between those perceived affordability access barriers and CAM usage. In the bivariate 

probit models, none of the perceived affordability access barriers are endogenous for the 

biologically based and energy therapies whereas all of the perceived affordability access 



Access Barriers and CAM  Yu 
 

 116

barriers are endogenous for the manipulative and body-based methods. In the other CAM 

subgroups, the results are mixed. 

 

INSERT TABLE 15 HERE 

 

Table 16 shows the coefficient results of perceived accommodation access 

barriers, both summary and individual item, on CAM usage. There are 30 pairs of 

perceived access barriers and CAM usage analysis in this table. All of the simple probit 

models show statistically significant positive relationships of perceived accommodation 

access barriers and CAM usage. Twelve of the 30 bivariate probit models in Table 16 are 

statistically significant. In these 12 bivariate probit models, the magnitudes of the positive 

relationship between perceived accommodation access barriers and CAM usage are larger 

than are those of the simple probit models. None of the perceived accommodation access 

barriers is endogenous for alternative medical systems and energy therapies whereas all 

of the perceived accommodation access barriers are endogenous for mind-body 

interventions. In the other CAM subgroups, the findings are mixed. 

 

INSERT TABLE 16 HERE 

 

ATEs in the Simple Probit and Bivariate Probit Models. 

Tables 17, 18, and 19 reveal the ATEs corresponding to Tables 14, 15, and 16, 

respectively. The same color schemes in Table 14, 15, and 16 were applied to the 
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corresponding tables to aid comparison. Table 17 shows the ATEs of summary perceived 

access barriers on CAM usage corresponding to coefficient results in Table 14. In the 

simple probit models, the ATE of summary perceived access barriers on any CAM, 

mind-body intervention, and biologically based therapies are at least 9% whereas they are 

less than 5% on manipulative and body-based methods, alternative medical systems, and 

energy therapies. All the simple probit models are statically significant except for the 

model of the summary perceived accessibility access barrier and alternative medical 

systems usage.  

The ATEs in the statistically significant bivariate probit models are at least twice 

as large as are those of the corresponding simple probit models. For example, the ATE of 

the summary perceived accommodation access barrier on any CAM usage is 34% in the 

statistically significant bivariate probit model compared to 15% in the corresponding 

simple probit model. Additionally, the ATE of the summary perceived accessibility 

access barrier on any CAM usage is 46% in the significant bivariate probit model 

compared to 15% in the corresponding simple probit model. 

In the significant models, on average, any perceived access barrier increases the 

probability of using any type of CAM by 16%, the probability of using mind-body 

interventions by 13%, the probability of using biologically based therapies by 12%, the 

probability of using manipulative and body-based methods by 5%, the probability of 

using alternative medical systems by 3%, and the probability of using energy therapies by  

6%. The summary perceived affordability access barrier increases 16 percentage points in 

the probability of using any CAM, 14 percentage points in the probability of using 
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mind-body interventions, 12 percentage points in the probability of using biologically 

based therapies, 3 percentage points in the probability of using alternative medical 

systems, and 1 percentage point in the probability of using energy therapies. The 

summary perceived accommodation access barrier increases 34 percentage points in the 

probability of using any CAM, 30 percentage points in the probability of using 

mind-body interventions, 11 percentage points in the probability of using biologically 

based therapies, 16 percentage points in the probability of using manipulative and 

body-based methods, 2 percentage points in the probability of using alternative medical 

systems, and 1 percentage point in the probability of using energy therapies. The 

summary perceived accessibility access barrier increases 46 percentage points in the 

probability of using any CAM, 15 percentage points in the probability of using 

mind-body interventions, 9 percentage points in the probability of using biologically 

based therapies, 5 percentage points in the probability of using manipulative and 

body-based methods, and 3 percentage points in the probability of using energy therapies. 

 

INSERT TABLE 17 HERE 

 

Table 18 shows the ATEs of the summary and individual items of perceived 

affordability access barriers on CAM usage corresponding to the coefficient results in 

Table 15. In the simple probit models, the ATEs of the summary and individual items of 

perceived affordability access barriers on any CAM, mind-body intervention, and 
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biologically based therapies are at least 10% whereas they at most 7% on manipulative 

and body-based methods, alternative medical systems, and energy therapies.  

In the significant models, on average, the summary perceived affordability access 

barrier increases 16 percentage points in the probability of using any CAM, 14 

percentage points in the probability of using mind-body interventions, 12 percentage 

points in the probability of using biologically based therapies, 3 percentage points in the 

probability of using alternative medical systems, and 1 percentage point in the probability 

of using energy therapies. The ATE of inability to afford dental care access barrier on 

each type of CAM usage is similar to the ATE of the summary perceived affordability 

access barrier. Inability to afford prescription drugs access barrier increases 10 

percentage points in the probability of using biologically based therapies and 1 

percentage point in the probability of using energy therapies. Inability to afford 

eyeglasses access barrier increases 10 percentage points in the probability of using 

biologically based therapies, 3 percentage points in the probability of using alternative 

medical systems, and 1 percentage point in the probability of using energy therapies. 

Inability to afford mental health service access barriers increases 21 percentage points in 

the probability of using mind-body intervention, 17 percentage points in the probability 

of using biologically based therapies, 6 percentage points in the probability of using 

alternative medical systems, and 2 percentage points in the probability of using energy 

therapies. 

 

INSERT TABLE 18 HERE 
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Table 19 shows the ATEs of the summary and individual items of perceived 

accommodation access barriers on CAM usage corresponding to the coefficient results in 

Table 16. In the simple probit models, the ATE of the summary and individual items of 

perceived accommodation access barriers on any CAM, mind-body intervention, and 

biologically based therapies are at least 10% whereas they are no more than 7% on 

manipulative and body-based methods, alternative medical systems, and energy therapies.  

The ATEs in the statistically significant bivariate probit models are 2.2- to 4.2- 

fold larger than are those from the corresponding simple probit models. For example, the 

ATE of inability to get through on the telephone access barriers on biologically based 

therapies is 52% in the statistically significant bivariate probit model compared to 13% in 

the corresponding simple probit model.  

In the significant models, on average, the summary perceived accommodation 

access barrier increases 34 percentage points in the probability of using any CAM, 30 

percentage points in the probability of using mind-body interventions, 11 percentage 

points in the probability of using biologically based therapies, 16 percentage points in the 

probability of using manipulative and body-based methods, 2 percentage points in the 

probability of using alternative medical systems, and 1 percentage point in the probability 

of using energy therapies. Inability to get appointment soon enough access barrier 

increases 43 percentage points in the probability of using any CAM usage, 43 percentage 

points in the probability of using mind-body interventions, 11 percentage points in the 

probability of using biologically based therapies, 20 percentage points in the probability 
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of using manipulative and body-based methods, 2 percentage points in the probability of 

using alternative medical systems, and 1 percentage point in the probability of using 

energy therapies. Waiting too long in the provider’s office access barrier increases 13 

percentage points in the probability of using any CAM, 30 percentage points in the 

probability of using mind-body interventions, 10 percentage points in the probability of 

using biologically based therapies, 5 percentage points in the probability of using 

manipulative and body-based methods, 2 percentage points in the probability of using 

alternative medical systems, and 1 percentage point in the probability of using energy 

therapies. Provider office is not open access barrier increases 43 percentage points in the 

probability of using any CAM, 44 percentage points in the probability of using 

mind-body interventions, 15 percentage points in the probability of using biologically 

based therapies, 7 percentage points in the probability of using manipulative and 

body-based methods, 4 percentage points in the probability of using alternative medical 

systems, and 1 percentage point in the probability of using energy therapies. Inability to 

get through on the telephone access barrier increases 42 percentage points in the 

probability of using any CAM, 44 percentage points in the probability of using 

mind-body interventions, 52 percentage points in the probability of using biologically 

based therapies, 5 percentage points in the probability of using manipulative and 

body-based methods, 4 percentage points in the probability of using alternative medical 

systems, and 1 percentage point in the probability of using energy therapies. 

 

INSERT TABLE 19 HERE 
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Subgroups of Practitioner-Provided and Self-Directed CAM 

Coefficients of Perceived Access Barriers on CAM Usage from Simple Probit and 

Bivariate Probit Models 

Tables 20, 21, and 22 show the coefficient results from the simple probit and 

bivariate probit models for these two subgroups in accordance with the color scheme 

described earlier. Table 20 shows the coefficient results of the simple probit and bivariate 

probit models of summary perceived access barriers including any perceived access 

barriers, the summary perceived affordability access barrier, the summary perceived 

accommodation access barrier, and the summary perceived accessibility access barrier on 

CAM usage.  

In the simple probit models, all of the results show statistically significant positive 

associations between summary perceived access barriers and CAM subgroup usage at the 

0.01 level of significance. However, 5 of the 12 bivariate probit models are statistically 

significant. These 5 statistically significant bivariate probit models show different 

relationships between perceived access barriers and CAM usage from those found in the 

simple probit models. The positive association between the summary perceived 

accessibility access barrier and self-directed CAM usage found in the simple probit 

model is negative when the endogenous property of the summary perceived accessibility 

access barrier is taken into account. In the remaining 4 bivariate models, the magnitudes 

of the positive association between perceived access barriers and CAM usage are larger 
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than are those of the simple probit models when considered according to the larger 

coefficients in the bivariate probit models.  

 

INSERT TABLE 20 HERE 

 

Table 21 shows the model results of the summary and individual perceived 

affordability access barriers on both subgroups of CAM usage. All of the simple probit 

models show statistically positively significant associations between perceived 

affordability access barriers and CAM use at the 0.001 level of significance. Seven of the 

15 bivariate probit models are statistically significant. In all of these statistically 

significant bivariate probit models, the associations between perceived affordability 

access barriers and CAM usage are not statistically significant. 

 

INSERT TABLE 21 HERE 

 

Table 22 shows the results of perceived accommodation access barriers, summary 

and individual item, on CAM usage. All of the simple probit models show statistically 

significant positive relationships of perceived accommodation access barriers and CAM 

usage at the 0.001 significance level. Ten of the 15 bivariate probit models are 

statistically significant. In these 10 bivariate probit models, the magnitudes of the positive 

relationships between perceived accommodation access barriers and CAM usage are 

larger than are those in the simple probit models. 
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INSERT TABLE 22 HERE 

 

ATEs in the Simple Probit and Bivariate Probit Model 

Tables 23, 24, and 25 reveal ATEs corresponding to Tables 20, 21, and 22, 

respectively. The same color scheme was applied to the corresponding tables to aid 

comparison. Table 23 shows the ATEs of summary perceived access barriers including 

any perceived access barriers, the summary perceived affordability access barrier, the 

summary perceived accommodation access barrier, and the summary perceived 

accessibility access barrier on CAM usage corresponding to the coefficient results in 

Table 20. In the simple probit models, the ATEs of summary perceived access barriers on 

any CAM and self-directed CAM are at least 15% whereas they are 6% on 

practitioner-provided CAM.  

The ATEs in the statistically significant bivariate probit models are 2.2- to 3.4- 

fold larger than are those in the corresponding simple probit models if the bivariate probit 

models contain a significant negative rho. For example, the ATE of the summary 

perceived accommodation access barrier on practitioner-provided CAM usage is 20% in 

the statistically significant bivariate probit model compared to 6% in the simple probit 

model. Moreover, the ATE of the summary perceived accessibility access barrier on 

self-directed CAM usage is –29% in the significant bivariate probit model, which is 

1.9-fold larger than that of the simple probit model (15%) and of an opposite direction. 
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In the significant models, on average, any perceived access barriers and the 

summary perceived affordability access barrier increase the probability of any CAM 

usage or self-directed CAM usage by 16% and of practitioner-provided CAM usage by 

6%. The summary perceived accommodation access barrier increases 34 percentage 

points in the probability of using any CAM, 20 percentage points in the probability of 

using practitioner-provided CAM, and 33 percentage points in the probability of using 

self-directed CAM. The summary perceived accessibility access barrier increases 46 

percentage points in the probability of using any CAM, 6 percentage points in the 

probability of using practitioner-provided CAM, and decreases 29 percentage points in 

the probability of using self-directed CAM. 

 

INSERT TABLE 23 HERE 

 

Table 24 shows the ATEs of perceived affordability access barriers, summary and 

individual item, on CAM usage corresponding to the coefficient results in Table 21. In 

the simple probit models, the ATEs of the summary and individual items of perceived 

affordability access barriers on any CAM usage and self-directed CAM usage are at least 

13% whereas they are no more than 10% on practitioner-provided CAM.  

In the significant models, on average, the summary perceived affordability access 

barrier increases 16 percentage points in the probability of using any CAM, 16 

percentage points in the probability of using self-directed CAM, and 6 percentage points 

in the probability of using practitioner-provided CAM. Inability to afford dental care 
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access barrier increases the probability of using any CAM or using self-directed CAM by 

14% respectively, and of practitioner-provided CAM by 5%. Inability to afford 

prescription drugs access barrier increases the probability of using practitioner-provided 

CAM usage by 4%. Inability to afford eyeglasses increases 6 percentage points in the 

probability of using practitioner-provided CAM. 

 

INSERT TABLE 24 HERE 

 

Table 25 presents the ATEs of perceived accommodation access barriers, 

summary and individual item, on CAM usage corresponding to the coefficient results in 

Table 22. In the simple probit models, the ATEs of the summary and individual items of 

perceived accommodation access barriers on any CAM and self-directed CAM usage are 

at least 12% whereas they are no more than 8% on practitioner-provided CAM usage.  

The ATEs from the statistically significant bivariate probit models are 2.2- to 

4.3-fold larger in magnitude than are those from the corresponding simple probit models. 

For example, the ATE of provider office is not open access barrier on any CAM usage is 

43% in the statistically significant bivariate probit model compared to 19% in the 

corresponding simple probit model. Moreover, the ATE of inability to get appointment 

soon enough access barrier on self-directed CAM usage is 45% in the significant 

bivariate probit model compared to 15% in the corresponding simple probit model. 

In the significant models, on average, the summary perceived accommodation 

access barrier increases 34 percentage points in the probability of using any CAM, 20 
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percentage points in the probability of using practitioner-provided CAM, and 33 

percentage points in the probability of using self-directed CAM. Inability to get 

appointment soon enough access barrier increases 43 percentage points in the probability 

of using any CAM, 22 percentage points in the probability of using practitioner-provided 

CAM, and 45 percentage points in the probability of using self-directed CAM. Waiting 

too long in office access barrier increases 13 percentage points in the probability of using 

any CAM, 6 percentage points in the probability of using practitioner-provided CAM, 

and 12 percentage points in the probability of using self-directed CAM. Offices do not 

open access barrier increases 43 percentage points in the probability of using any CAM, 8 

percentage points in the probability of using practitioner-provided CAM, and 19 

percentage points in the probability of using self-directed CAM. Inability to get through 

on the telephone access barrier increases 42 percentage points in the probability of using 

any CAM, 28 percentage points in the probability of using practitioner-provided CAM, 

and 45 percentage points in the probability of using self-directed CAM. 

 

INSERT TABLE 25 HERE 

 

In summary, the ATE results from a statistically significant bivariate probit model 

could be twice larger in the magnitude than is that from a corresponding simple probit 

model if the statistically significant bivariate probit model has a significant negative rho.  

 

Modeling All Three Summary Perceived Access Barriers With CAM Use 
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This section provides the analysis results of modeling three summary perceived 

access barriers together on the use of any type of CAM with simple probit, multivariate 

probit, and Boolean probit models. 

 

Coefficients of Summary Perceived Access Barriers on any CAM Usage from Simple 

Probit, Multivariate Probit, and Boolean Probit Models  

Table 26 shows the different coefficient results from modeling all three summary 

perceived access barriers together on any CAM usage in the simple probit, multivariate 

probit, and Boolean probit models. In the simple probit model, all the coefficients of the 

three summary perceived access barriers are statistically significant at the 0.05 level. The 

coefficients of summary perceived affordability and accommodation access barriers are 

statistically significant at the 0.001 level and are at least twice as large in magnitude as 

that of the summary perceived accessibility access barrier.  

The coefficient of the summary perceived affordability access barrier is 

statistically positively significant whereas the coefficient of the summary perceived 

accessibility access barrier is statistically negatively significant at the 0.001 level of 

significance in the multivariate probit model in which all three summary perceived access 

barriers are treated as endogenous. The summary perceived affordability and accessibility 

access barriers are significantly endogenous. However, the correlation coefficient 

between the equation of the summary perceived accommodation access barrier and CAM 

usage is not statistically significant at the 0.05 level; that is, the summary perceived 

accommodation access barrier is not endogenous in this multivariate probit model.  
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In the Boolean probit model, all of the coefficients of the three summary 

perceived access barriers are statistically significant at the 0.001 level. 

 

INSERT TABLE 26 HERE 

 

ATEs in the Simple Probit, Multivariate Probit, and Boolean Probit Models  

Table 27 reveals the ATEs of all three summary perceived access barriers on 

CAM usage corresponding to the coefficient results in Table 26. In the simple probit 

model, on average, summary perceived affordability, accommodation, and accessibility 

access barriers increase the probability of using any CAM by 14%, 13%, and 5%, 

respectively. All are statistically significantly different from 0 at at least the 0.05 level.  

In the multivariate probit model, on average, the summary perceived affordability 

access barrier increases the probability of using any type of CAM by 21%, which is 

statistically significantly at the 0.001 level whereas the summary perceived accessibility 

access barrier decreases the probability of using any CAM by 25%.  

In the Boolean probit model, summary perceived affordability, accommodation, 

and accessibility access barriers increase the probability of using any CAM by 12%, 

10%, and 12%, respectively. All are statistically significantly at the 0.01 level.  

 

INSERT TABLE 27 HERE 
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The coefficients of three models were used to predict CAM usage using cutoff 

point 0.5. Table 28 shows the distribution of CAM use, actual value, and the estimated 

uses from the three models. The actual distribution of any CAM use is around 44 percent 

of the population, compared with an estimated 41 percent from the multivariate probit 

model and 42 percent from the Boolean probit model. In contrast, a simple probit model 

only estimated 13 percent of the population using any type of CAM.   

 

INSERT TABLE 28 HERE 

 

Table 29 reveals how well each model performed, as judged from the association 

of the actual value of any CAM use with the estimated value. Cramer’s V scores show 

that the estimated CAM use from the Boolean probit has the highest association, followed 

by multivariate probit. Results from a simple probit have the lowest association with the 

actual CAM use among the three models. 

 

INSERT TABLE 29 HERE 

 

This section documents the descriptive analysis of the data and reports the results 

of all models, including their coefficients and corresponding ATEs. The next chapter 

discusses these findings. 
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Table 9 

Demographic Characteristics of Survey Respondents in the Pooled National Health 
Interview Survey 1999 and 2002 Sample Adults File 

NHIS 1999 and 2002 
Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Male 48.9% 0.3% 161,866,851 48,607 331,002,183
Age 18-24 15.6% 0.3% 51,663,893 48,607 331,002,183
Age 25-34 22.0% 0.2% 72,810,583 48,607 331,002,183
Age 35-44 26.1% 0.2% 86,227,344 48,607 331,002,183
Age 45-54 22.0% 0.2% 72,744,156 48,607 331,002,183
Age 55-64 14.4% 0.2% 47,556,207 48,607 331,002,183
AIAN 0.8% 0.1% 2,541,304 48,607 331,002,183
Black 11.9% 0.3% 39,481,398 48,607 331,002,183
Asian 2.1% 0.1% 6,985,278 48,607 331,002,183
White 80.9% 0.3% 267,913,643 48,607 331,002,183
Other/MR 4.3% 0.1% 14,080,560 48,607 331,002,183
Hispanic 11.4% 0.3% 37,753,565 48,607 331,002,183
No high school degreea 14.6% 0.3% 48,255,395 48,607 331,002,183
High school degree 29.4% 0.3% 97,327,999 48,607 331,002,183
Some college 30.8% 0.3% 102,000,476 48,607 331,002,183
College degree 17.1% 0.2% 56,535,045 48,607 331,002,183
Post-undergraduate 8.1% 0.2% 26,883,268 48,607 331,002,183
<100% FPLb  11.4% 0.2% 37,779,223 48,607 331,002,183
100-124% FPL 3.7% 0.1% 12,105,018 48,607 331,002,183
125-199% FPL 11.7% 0.2% 38,709,592 48,607 331,002,183
200-399% FPL 31.3% 0.3% 103,443,025 48,607 331,002,183
400+ FPL 42.0% 0.4% 138,965,325 48,607 331,002,183
Excellent health 35.0% 0.3% 115,958,791 48,607 331,002,183
Very good health 33.2% 0.3% 109,846,513 48,607 331,002,183
Good health 22.9% 0.2% 75,724,776 48,607 331,002,183
Fair health 6.8% 0.1% 22,547,374 48,607 331,002,183
Poor health 2.1% 0.1% 6,924,729 48,607 331,002,183
Covered by health 

Insurance 82.4% 0.2% 272,835,491 48,607 331,002,183
Citizenship 92.3% 0.2% 305,371,785 48,607 331,002,183
Northeast 19.1% 0.3% 63,173,990 48,607 331,002,183
Midwest  25.2% 0.4% 83,401,669 48,607 331,002,183
South 36.5% 0.4% 120,909,666 48,607 331,002,183
West 19.2% 0.3% 63,516,858 48,607 331,002,183
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NHIS 1999 and 2002 
Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Presence of children in a 
family 41.6% 0.3% 137,595,184 48,607 331,002,183

Usual source of care 83.6% 0.2% 276,679,429 48,607 331,002,183

Smoker 25.4% 0.3% 84,222,103 48,597 330,943,968
Drinker 67.0% 0.4% 219,387,086 48,073 327,495,053
ADL dependent 0.8% 0.0% 2,687,121 48,601 330,951,046
IADL dependent 1.9% 0.1% 6,404,262 48,587 330,858,348
English 95.1% 0.1% 312,054,464 48,066 327,992,864
Spanish 4.5% 0.1% 14,838,493 48,066 327,992,864
Others 0.3% 0.04% 1,099,907 48,066 327,992,864
Data Source: National Center for Health Statistics 1999 and 2002 person and sample adults files 
Note: Standard errors were calculated using Taylor linearization in Stata version 9.2 
a Imputed variables using hotdeck version 1.68 
b Imputed by NCHS 
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Table 10 

Proportion of Survey Respondents Reporting CAM Usage or Perceived Access Barriers to 
Conventional Medicine in the Pooled National Health Interview Survey 1999 and 2002 
Sample Adults File 

NHIS 1999 AND 2002 
Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 
Use any CAM in the past 

12 months 42.9% 0.3% 142,126,756 48,607 331,002,183
Subgroup according to 

NCCAM      
Mind–body interventions 33.2% 0.3% 109,929,658 48,590 330,898,428
Biologically based therapies 18.6% 0.2% 61,396,605 48,584 330,873,059
Manipulative and body-based 

methods 9.4% 0.2% 30,948,079 48,548 330,618,439
Alternative medical systems 3.7% 0.1% 12,341,943 48,584 330,848,477
Energy therapies 1.0% 0.1% 3,168,954 48,588 330,889,319

Subgroup 2      
Self-directed  40.2% 0.3% 132,784,146 48,556 330,664,267
Practitioner-provided 10.6% 0.2% 35,073,932 48,553 330,628,582
  
Any perceived access 

barriers 19.3% 0.3% 63,752,142 48,607 331,002,183

3 dimensions      
Affordability 13.8% 0.2% 45,731,837 48,607 331,002,183
Accommodation 7.9% 0.2% 26,071,383 48,607 331,002,183
Accessibility 1.2% 0.1% 3,827,237 48,607 331,002,183

Individual item      
Inability to afford dental care 9.9% 0.2% 32,882,833 48,597 330,946,882
Inability to afford prescription 

drugs 6.6% 0.1% 21,925,148 48,595 330,918,387
Inability to afford eyeglasses 5.7% 0.1% 18,922,986 48,592 330,898,694
Inability to get appointment 

soon enough 4.7% 0.1% 15,686,810 48,597 330,945,485
Waiting too long in office 3.5% 0.1% 11,441,411 48,601 330,968,045
Offices do not open 2.6% 0.1% 8,575,064 48,597 330,921,361
Inability to get through on the 

telephone 2.2% 0.1% 7,284,884 48,592 330,907,531
Inability to afford mental health 

service 2.2% 0.1% 7,321,317 48,593 330,924,405
Lack of transportation 1.2% 0.1% 3,827,237 48,607 331,002,183
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Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Note: Standard errors were calculated using Taylor linearization in Stata version 9.2 
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Table 11 

Demographic Characteristics of Survey Respondents Who Used Any CAM  
NHIS 1999 and 2002 

Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Sex      
 Female 49.2% 0.4% 83,136,516 48,607 331,002,183
 Male 36.4% 0.4% 58,990,240 48,607 331,002,183
Age  
 18-24 35.3% 0.8% 18,223,322 48,607 331,002,183
 25-34 40.6% 0.6% 29,577,046 48,607 331,002,183
 35-44 43.9% 0.5% 37,851,828 48,607 331,002,183
 45-54 47.0% 0.6% 34,157,979 48,607 331,002,183
 55-64 46.9% 0.7% 22,316,581 48,607 331,002,183
Race  
 AIAN 47.2% 3.9% 1,198,947 48,607 331,002,183
 Black 45.7% 0.8% 18,059,077 48,607 331,002,183
 Asian 44.2% 1.8% 3,087,572 48,607 331,002,183
 White 42.4% 0.4% 113,593,330 48,607 331,002,183
 Other/MR 43.9% 1.3% 6,187,830 48,607 331,002,183
Ethnicity  
 Non-Hispanic 43.6% 0.4% 127,787,955 48,607 331,002,183
 Hispanic 38.0% 0.7% 14,338,801 48,607 331,002,183
Education a  
 No high school degree 33.2% 0.7% 16,009,181 48,607 331,002,183
 High school degree 38.0% 0.5% 36,959,320 48,607 331,002,183
 Some college 45.9% 0.5% 46,833,623 48,607 331,002,183
 College degree 49.8% 0.6% 28,135,074 48,607 331,002,183
 Post-undergraduate 52.8% 0.9% 14,189,558 48,607 331,002,183
Poverty b  
 <100% FPL  39.7% 0.8% 15,003,000 48,607 331,002,183
 100-124% FPL 42.5% 1.4% 5,142,848 48,607 331,002,183
 125-199% FPL 40.2% 0.8% 15,545,920 48,607 331,002,183
 200-399% FPL 42.7% 0.5% 44,129,572 48,607 331,002,183
 400+ FPL 44.8% 0.5% 62,305,416 48,607 331,002,183
Health Status  
 Excellent 39.5% 0.5% 45,846,061 48,607 331,002,183
 Very good 42.6% 0.5% 46,760,411 48,607 331,002,183
 Good 44.5% 0.6% 33,716,508 48,607 331,002,183
 Fair 51.6% 1.1% 11,627,237 48,607 331,002,183
 Poor 60.3% 1.5% 4,176,539 48,607 331,002,183
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NHIS 1999 and 2002 
Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Health insurance status  
 Not covered by health ins. 38.8% 0.6% 22,584,128 48,607 331,002,183
 Covered by health Ins. 43.8% 0.3% 119,542,628 48,607 331,002,183
Citizenship  
 No citizenship 35.5% 0.8% 9,092,958 48,607 331,002,183
 Citizenship 43.6% 0.3% 133,033,798 48,607 331,002,183
Regions  
 Northeast 38.3% 0.7% 24,201,474 48,607 331,002,183
 Midwest 43.1% 0.6% 35,933,066 48,607 331,002,183
 South 43.2% 0.6% 52,273,075 48,607 331,002,183
 West 46.8% 0.7% 29,719,141 48,607 331,002,183
Presence of children in a 
family  
 No  44.1% 0.4% 85,205,803 48,607 331,002,183
 Yes 41.4% 0.5% 56,920,953 48,607 331,002,183
Usual source of care  
 No usual source of care 35.7% 0.7% 19,370,533 48,607 331,002,183
 Usual source of care 44.4% 0.3% 122,756,223 48,607 331,002,183
Smoke status  
 Not smoker 44.3% 0.4% 109,338,308 48,597 330,943,968
 Smoker 38.9% 0.6% 32,778,328 48,597 330,943,968
Drink status  
 Not drinker 43.4% 0.6% 46,889,833 48,073 327,495,053
 Drinker 43.1% 0.4% 94,460,010 48,073 327,495,053
ADL status  
 ADL independent 42.8% 0.3% 140,532,269 48,601 330,951,046
 ADL dependent 58.9% 2.9% 1,582,283 48,601 330,951,046
IADL status  
 IADL independent 42.6% 0.3% 138,134,548 48,587 330,858,348
 IADL dependent 61.2% 1.8% 3,917,382 48,587 330,858,348
Language  
 English 43.5% 0.3% 135,682,026 48,066 327,992,864
 Spanish 33.7% 1.0% 5,004,342 48,066 327,992,864
 Others 55.7% 5.7% 612,959 48,066 327,992,864

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Note: Standard errors were calculated using Taylor linearization in Stata version 9.2 
a Imputed variables using hotdeck version 1.68 
b Imputed by NCHS 
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Table 12 

Demographic Characteristics of Survey Respondents Who Perceived Any Access Barriers 
NHIS 1999 and 2002 

Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Sex      
 Female 22.2% 0.3% 37,557,456 48,607 331,002,183
 Male 16.2% 0.3% 26,194,686 48,607 331,002,183
Age  
 18-24 20.7% 0.7% 10,678,440 48,607 331,002,183
 25-34 20.2% 0.5% 14,674,051 48,607 331,002,183
 35-44 19.1% 0.4% 16,469,299 48,607 331,002,183
 45-54 18.9% 0.5% 13,736,277 48,607 331,002,183
 55-64 17.2% 0.5% 8,194,075 48,607 331,002,183
Race  
 AIAN 31.4% 3.1% 797,478 48,607 331,002,183
 Black 21.4% 0.8% 8,438,861 48,607 331,002,183
 Asian 14.3% 1.2% 995,771 48,607 331,002,183
 White 18.8% 0.3% 50,324,911 48,607 331,002,183
 Other/MR 22.7% 0.9% 3,195,121 48,607 331,002,183
Ethnicity  
 Non-Hispanic 19.3% 0.3% 56,557,529 48,607 331,002,183
 Hispanic 19.1% 0.6% 7,194,613 48,607 331,002,183
Education a  
 No high school degree 23.8% 0.6% 11,505,613 48,607 331,002,183
 High school degree 20.1% 0.4% 19,561,616 48,607 331,002,183
 Some college 20.4% 0.4% 20,809,915 48,607 331,002,183
 College degree 14.4% 0.5% 8,149,714 48,607 331,002,183
 Post-undergraduate 13.9% 0.6% 3,725,284 48,607 331,002,183
Poverty b  
 <100% FPL 30.9% 0.8% 11,654,970 48,607 331,002,183
 100-124% FPL 30.8% 1.2% 3,726,758 48,607 331,002,183
 125-199% FPL 26.5% 0.7% 10,271,002 48,607 331,002,183
 200-399% FPL 20.2% 0.4% 20,936,766 48,607 331,002,183
 400+ FPL 12.4% 0.3% 17,162,646 48,607 331,002,183
Health Status  
 Excellent 12.1% 0.3% 14,030,832 48,607 331,002,183
 Very good 17.5% 0.4% 19,225,830 48,607 331,002,183
 Good 24.7% 0.5% 18,726,621 48,607 331,002,183
 Fair 37.4% 1.0% 8,443,164 48,607 331,002,183
 Poor 48.0% 1.8% 3,325,695 48,607 331,002,183
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NHIS 1999 and 2002 
Estimates Number of Observations 

Variables Rate 
Std 

Error Count Unweighted Weighted 

Health insurance status  
 Not covered by health ins. 35.4% 0.7% 20,618,157 48,607 331,002,183
 Covered by health Ins. 15.8% 0.2% 43,133,985 48,607 331,002,183
Citizenship  
 No citizenship 16.7% 0.8% 4,277,843 48,607 331,002,183
 Citizenship 19.5% 0.3% 59,474,299 48,607 331,002,183
Regions  
 Northeast 16.4% 0.6% 10,339,481 48,607 331,002,183
 Midwest 19.3% 0.5% 16,083,731 48,607 331,002,183
 South 19.3% 0.4% 23,394,388 48,607 331,002,183
 West 21.9% 0.5% 13,934,542 48,607 331,002,183
Presence of children in a 
family  
 No  20.4% 0.3% 39,423,615 48,607 331,002,183
 Yes 17.7% 0.4% 24,328,527 48,607 331,002,183
Usual source of care  
 No usual source of care 24.3% 0.6% 13,217,715 48,607 331,002,183
 Usual source of care 18.3% 0.3% 50,534,427 48,607 331,002,183
Smoke status  
 Not smoker 16.7% 0.3% 41,095,294 48,597 330,943,968
 Smoker 26.9% 0.5% 22,656,848 48,597 330,943,968
Drink status  
 Not drinker 18.9% 0.4% 20,428,076 48,073 327,495,053
 Drinker 19.6% 0.3% 42,911,812 48,073 327,495,053
ADL status  
 ADL independent 19.1% 0.3% 62,566,818 48,601 330,951,046
 ADL dependent 43.3% 2.9% 1,163,301 48,601 330,951,046
IADL status  
 IADL independent 18.7% 0.3% 60,673,390 48,587 330,858,348
 IADL dependent 47.6% 1.8% 3,045,351 48,587 330,858,348
Language  
 English 19.3% 0.3% 60,244,924 48,066 327,992,864
 Spanish 17.7% 0.9% 2,632,372 48,066 327,992,864
 Others 22.2% 3.8% 244,685 48,066 327,992,864

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Note: Standard errors were calculated using Taylor linearization in Stata version 9.2 
a Imputed variables using hotdeck version 1.68 
b Imputed by NCHS 
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Table 13 

Bivariate Analysis of Perceived Access Barriers and CAM Usage 
NHIS 1999 and 2002 

  Subgroup according to NCCAM Another subgroup 

  

Use any 
CAM in 
the past 

12 
months 

Mind–body 
intervention

s 

Biologicall
y based 

therapies 

Manipulativ
e and 

body-based 
methods 

Alternativ
e medical 
systems 

Energy 
therapies 

Practitione
r-provided 

Self-directe
d 

Any perceived access 
barriers **** **** **** **** **** **** **** **** 

3 dimensions         

Affordability **** **** **** **** **** **** **** **** 

Accommodation **** **** **** **** **** **** **** **** 

Accessibility **** **** ****   **** ** **** 

Individual items         

Inability to afford dental 
care **** **** **** **** **** **** **** **** 

Inability to afford 
prescription drugs **** **** **** **** **** **** **** **** 

Inability to afford 
eyeglasses **** **** **** **** **** **** **** **** 

Inability to get 
appointment soon 
enough 

**** **** **** **** **** **** **** **** 

Waiting too long in 
office **** **** **** **** **** ** **** **** 

Offices do not open **** **** **** **** **** **** **** **** 
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NHIS 1999 and 2002 
  Subgroup according to NCCAM Another subgroup 

  

Use any 
CAM in 
the past 

12 
months 

Mind–body 
intervention

s 

Biologicall
y based 

therapies 

Manipulativ
e and 

body-based 
methods 

Alternativ
e medical 
systems 

Energy 
therapies 

Practitione
r-provided 

Self-directe
d 

Inability to get through 
on the telephone **** **** **** **** **** **** **** **** 

Inability to afford 
mental health service **** **** **** **** **** **** **** **** 

Lack of transportation **** **** ****   **** ** **** 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
* p < .1 
** p< .05 
*** p<.01 
**** p<.001 
Note: Standard errors were calculated using Taylor linearization in Stata version 9.2 
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Table 14 

Coefficient Results of Simple Probit and Bivariate Probit Models of Any Perceived Access Barriers on CAM Usage 
 As a group Subgroup according to NCCAM 

 Use any CAM 
in the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. 
 (s.e.)b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Any perceived 
access barriers 

(PAB) 0.46*** 0.42 0.41*** 0.55*** 0.42*** 0.65*** 0.27*** 0.05 0.32*** 0.62* 0.35*** 1.08*** 
 (0.020) (0.226) (0.020) (0.163) (0.019) (0.173) (0.025) (0.192) (0.031) (0.283) (0.045) (0.258) 

rho   0.02   -0.08   -0.13   0.12   -0.17   -0.38** 
  (0.127)  (0.093)  (0.097)  (0.110)  (0.152)  (0.119) 

0.46*** 0.17 0.43*** 0.21 0.42*** 0.50*** 0.24*** -0.13 0.32*** 0.31 0.41*** 0.88** Summary 
Affordability  

PAB 
(0.024) (0.169) (0.023) (0.146) (0.023) (0.144) (0.029) (0.172) (0.034) (0.236) (0.054) (0.283) 

rho   0.15   0.12   -0.04   0.20*   0.01   -0.24 
  (0.089)  (0.078)  (0.077)  (0.095)  (0.127)  (0.135) 

0.44*** 1.04*** 0.37*** 0.91*** 0.40*** 0.87** 0.28*** 0.73*** 0.26*** -0.06 0.27*** 0.78* 
Summary 

Accommodation 
PAB (0.028) (0.193) (0.028) (0.201) (0.027) (0.277) (0.032) (0.159) (0.040) (0.474) (0.063) (0.346) 

rho   -0.30**   -0.27*   -0.24   -0.22**   0.16   -0.24 
  (0.101)  (0.102)  (0.135)  (0.075)  (0.250)  (0.150) 

0.42*** 1.61*** 0.46*** 1.38** 0.33*** -0.66 0.29** 0.51 0.16 -0.52 0.58*** 1.10 Summary 
Accessibility  

PAB 
(0.063) (0.341) (0.063) (0.455) (0.065) (0.488) (0.090) (0.344) (0.136) (0.363) (0.153) (0.708) 

rho   -0.48**   -0.37   0.40   -0.08   0.28   -0.19 
  (0.139)  (0.180)  (0.204)  (0.123)  (0.143)  (0.226) 
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Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45425 and 45699. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of significance have been highlighted.  

i. For each pair of perceived access barriers and CAM, a statistically significant bivariate probit model is highlighted in green (dark 
gray). 

ii. If a bivariate probit model is not statistically significant and the corresponding simple probit is statistically significant, the cell of the 
statistically significant simple probit model is highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if the coefficient itself is statistically 
significant. 
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Table 15 

Coefficient Results of Simple Probit and Bivariate Probit Models of Perceived Affordability Access Barriers on CAM Usage  
 As a group Subgroup according to NCCAM 

 Use any CAM in 
the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

0.46*** 0.17 0.43*** 0.21 0.42*** 0.50*** 0.24*** -0.13 0.32*** 0.31 0.41*** 0.88** Summary 
Affordability PAB (0.024) (0.169) (0.023) (0.146) (0.023) (0.144) (0.029) (0.172) (0.034) (0.236) (0.054) (0.283) 

rho   0.15   0.12   -0.04   0.20*   0.01   -0.24 
  (0.089)  (0.078)  (0.077)  (0.095)  (0.127)  (0.135) 

Inability to afford 
dental care 0.41*** 0.10 0.39*** 0.22 0.40*** 0.61*** 0.20*** -0.26 0.29*** 0.33 0.38*** 0.98** 

 (0.027) (0.179) (0.026) (0.159) (0.026) (0.169) (0.033) (0.220) (0.038) (0.289) (0.059) (0.343) 

rho   0.16   0.09   -0.11   0.25*   -0.02   -0.29 
  (0.090)  (0.082)  (0.086)  (0.121)  (0.150)  (0.151) 

Inability to afford 
prescription drugs 0.37*** -0.17 0.38*** -0.07 0.34*** 0.27 0.17*** -0.35 0.22*** -0.30 0.38*** 0.07 

 (0.033) (0.213) (0.033) (0.190) (0.031) (0.168) (0.041) (0.200) (0.046) (0.216) (0.074) (0.281) 

rho   0.27*   0.23*   0.04   0.27*   0.28*   0.16 
  (0.104)  (0.094)  (0.083)  (0.107)  (0.118)  (0.152) 

Inability to afford 
eyeglasses 0.38*** -0.28 0.39*** -0.12 0.34*** 0.42* 0.22*** -0.36 0.30*** 0.02 0.37*** 0.75* 

 (0.032) (0.225) (0.033) (0.226) (0.032) (0.188) (0.040) (0.223) (0.047) (0.249) (0.068) (0.337) 

rho   0.32**   0.25*   -0.04   0.29*   0.14   -0.18 
  (0.106)  (0.109)  (0.091)  (0.116)  (0.127)  (0.151) 
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 As a group Subgroup according to NCCAM 

 Use any CAM in 
the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Inability to afford 
mental health 

service 0.60*** -0.18 0.64*** 0.26 0.56*** 0.27 0.37*** -0.54 0.51*** 0.00 0.57*** 0.46 
 (0.052) (0.280) (0.050) (0.252) (0.048) (0.293) (0.058) (0.328) (0.063) (0.331) (0.083) (0.329) 

rho   0.33**   0.16   0.13   0.42*   0.23   0.05 
  (0.114)  (0.107)  (0.127)  (0.155)  (0.156)  (0.144) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45547 and 45688. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of significance have been highlighted.  

i. For each pair of perceived access barriers and CAM, a statistically significant bivariate probit model is highlighted in green (dark 
gray). 

ii. If a bivariate probit model is not statistically significant and the corresponding simple probit is statistically significant, the cell of the 
statistically significant simple probit model is highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if the coefficient itself is statistically 
significant. 
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Table 16 

Coefficient Results of Simple Probit and Bivariate Probit Models of Perceived Accommodation Access Barrier on CAM 
Usage 

 As a group Subgroup according to NCCAM 

 Use any CAM in 
the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

0.44*** 1.04*** 0.37*** 0.91*** 0.40*** 0.87** 0.28*** 0.73*** 0.26*** -0.06 0.27*** 0.78* 
Summary 

Accommodation 
PAB (0.028) (0.193) (0.028) (0.201) (0.027) (0.277) (0.032) (0.159) (0.040) (0.474) (0.063) (0.346) 

rho   -0.30**   -0.27*   -0.24   -0.22**   0.16   -0.24 
  (0.101)  (0.102)  (0.135)  (0.075)  (0.250)  (0.150) 

Inability to get 
appointment soon 

enough 0.46*** 1.39*** 0.38*** 1.33*** 0.39*** 1.01** 0.32*** 0.84*** 0.24*** -0.24 0.25** 1.22* 
 (0.036) (0.176) (0.034) (0.171) (0.034) (0.338) (0.039) (0.233) (0.047) (0.488) (0.076) (0.548) 

rho   -0.45***   -0.45***   -0.28   -0.23*   0.23   -0.40 
  (0.087)  (0.081)  (0.153)  (0.103)  (0.248)  (0.194) 

Waiting too long in 
office 0.37*** 0.80** 0.30*** 0.91*** 0.33*** 0.25 0.27*** 0.48 0.26*** -0.13 0.22* 0.78 

 (0.040) (0.262) (0.040) (0.227) (0.037) (0.430) (0.044) (0.272) (0.054) (0.699) (0.092) (0.431) 

rho   -0.19   -0.27**   0.04   -0.09   0.18   -0.23 
  (0.118)  (0.100)  (0.190)  (0.115)  (0.333)  (0.163) 
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 As a group Subgroup according to NCCAM 

 Use any CAM in 
the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Offices do not 
open 0.55*** 1.43*** 0.46*** 1.36*** 0.50*** 1.01* 0.36*** 0.97** 0.35*** 1.07 0.31** 0.68 

 (0.045) (0.282) (0.044) (0.271) (0.043) (0.470) (0.053) (0.335) (0.061) (1.051) (0.110) (0.535) 

rho   -0.38**   -0.38**   -0.21   -0.25   -0.29   -0.15 
  (0.126)  (0.117)  (0.194)  (0.137)  (0.396)  (0.204) 

Inability to get 
through on the 

telephone 0.47*** 1.41*** 0.43*** 1.39*** 0.43*** 1.54*** 0.29*** 1.00** 0.40*** 0.28 0.30** 0.93 
 (0.050) (0.252) (0.049) (0.258) (0.047) (0.371) (0.054) (0.352) (0.065) (1.303) (0.098) (0.569) 

rho   -0.40**   -0.40**   -0.45**   -0.28   0.05   -0.25 
  (0.111)  (0.109)  (0.148)  (0.141)  (0.555)  (0.201) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45478 and 45617. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of significance have been highlighted.  

i. For each pair of perceived access barriers and CAM, a statistically significant bivariate probit model is highlighted in green (dark 
gray). 

ii. If a bivariate probit model is not statistically significant and the corresponding simple probit is statistically significant, the cell of the 
statistically significant simple probit model is highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if the coefficient itself is statistically 
significant. 
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Table 17 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Any Perceived Access Barriers on CAM Usage 
 As a group Subgroup according to NCCAM 

 

Use any CAM 
in the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Any perceived 
access barriers  0.16*** 0.14* 0.13*** 0.18*** 0.12*** 0.19*** 0.05*** 0.01 0.03*** 0.07 0.01*** 0.06* 

(PAB) (0.007) (0.077) (0.007) (0.055) (0.006) (0.056) (0.005) (0.031) (0.003) (0.042) (0.002) (0.031)

Summary 
Affordability 

PAB 0.16*** 0.06 0.14*** 0.07 0.12*** 0.14*** 0.04*** -0.02 0.03*** 0.03 0.01*** 0.05* 
 (0.008) (0.058) (0.008) (0.048) (0.007) (0.046) (0.006) (0.024) (0.004) (0.026) (0.002) (0.027)

Summary 
Accommodation 

PAB 0.15*** 0.34*** 0.12*** 0.30*** 0.11*** 0.28** 0.05*** 0.16*** 0.02*** 0.00 0.01*** 0.04 
 (0.009) (0.055) (0.009) (0.066) (0.008) (0.102) (0.006) (0.045) (0.004) (0.035) (0.002) (0.032)

Summary 
Accessibility 

PAB 0.15*** 0.46*** 0.15*** 0.44*** 0.09*** -0.12 0.05** 0.10 0.01 -0.03 0.03** 0.08 
 (0.021) (0.057) (0.021) (0.117) (0.020) (0.061) (0.019) (0.086) (0.014) (0.011) (0.011) (0.108)

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45425 and 45699. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 14 and the same color scheme in Table 14 was applied to aid comparison. 
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Table 18 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Perceived Affordability Access Barriers on CAM 
Usage 
 As a group Subgroup according to NCCAM 

 

Use any CAM 
in the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary 
Affordability 

PAB 0.16*** 0.06 0.14*** 0.07 0.12*** 0.14*** 0.04*** -0.02 0.03*** 0.03 0.01*** 0.05* 
 (0.008) (0.058) (0.008) (0.048) (0.007) (0.046) (0.006) (0.024) (0.004) (0.026) (0.002) (0.027)

Inability to afford 
dental care 0.14*** 0.04 0.13*** 0.07 0.11*** 0.18*** 0.04*** -0.04 0.03*** 0.03 0.01*** 0.06 

 (0.009) (0.061) (0.009) (0.052) (0.008) (0.057) (0.006) (0.027) (0.004) (0.034) (0.003) (0.041)
Inability to afford 

prescription 
drugs 0.13*** -0.06 0.12*** -0.02 0.10*** 0.07 0.03*** -0.05 0.02*** -0.02 0.01*** 0.00 

 (0.011) (0.071) (0.011) (0.058) (0.010) (0.050) (0.007) (0.021) (0.005) (0.011) (0.003) (0.008)

Inability to afford 
eyeglasses 0.13*** -0.09 0.13*** -0.04 0.10*** 0.12* 0.04*** -0.05 0.03*** 0.00 0.01*** 0.04 

 (0.011) (0.073) (0.011) (0.069) (0.010) (0.061) (0.008) (0.023) (0.006) (0.020) (0.003) (0.030)
Inability to afford 

mental health 
service 0.20*** -0.06 0.21*** 0.08 0.17*** 0.07 0.07*** -0.06 0.06*** 0.00 0.02*** 0.02 

 (0.017) (0.093) (0.017) (0.084) (0.017) (0.089) (0.013) (0.026) (0.010) (0.026) (0.006) (0.019)
Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45547 and 45688. 
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2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 15 and the same color scheme in Table 15 was applied to aid comparison. 
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Table 19 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Perceived Accommodation Access Barriers on 
CAM Usage 
 As a group Subgroup according to NCCAM 

 

Use any CAM 
in the past 12 

months 
Mind–body 

interventions 

Biologically 
based 

therapies 

Manipulative 
and 

body-based 
methods 

Alternative 
medical 
systems 

Energy 
therapies 

 Probit BVPa Probit BVP Probit BVP Probit BVP Probit BVP Probit BVP 
 ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary 
Accommodation 

PAB 0.15*** 0.34*** 0.12*** 0.30*** 0.11*** 0.28** 0.05*** 0.16*** 0.02*** 0.00 0.01*** 0.04 
 (0.009) (0.055) (0.009) (0.066) (0.008) (0.102) (0.006) (0.045) (0.004) (0.035) (0.002) (0.032)

Inability to get 
appointment 
soon enough 0.16*** 0.43*** 0.12*** 0.43*** 0.11*** 0.33** 0.06*** 0.20** 0.02*** -0.02 0.01** 0.10 

 (0.012) (0.039) (0.012) (0.048) (0.011) (0.126) (0.008) (0.072) (0.005) (0.027) (0.003) (0.097)

Waiting too long 
in office 0.13*** 0.27*** 0.10*** 0.30*** 0.10*** 0.07 0.05*** 0.10 0.02*** -0.01 0.01* 0.04 

 (0.014) (0.080) (0.014) (0.073) (0.012) (0.128) (0.009) (0.067) (0.006) (0.045) (0.003) (0.043)

Offices do not 
open 0.19*** 0.43*** 0.15*** 0.44*** 0.15*** 0.33* 0.07*** 0.24* 0.04*** 0.18 0.01* 0.03 

 (0.015) (0.057) (0.015) (0.071) (0.015) (0.175) (0.012) (0.111) (0.008) (0.291) (0.005) (0.046)
Inability to get 
through on the 

telephone 0.16*** 0.42*** 0.14*** 0.44*** 0.13*** 0.52*** 0.05*** 0.25* 0.04*** 0.03 0.01** 0.06 
 (0.017) (0.051) (0.017) (0.067) (0.016) (0.120) (0.011) (0.119) (0.009) (0.155) (0.004) (0.071)

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45478 and 45617. 
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2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 16 and the same color scheme in Table 16 was applied to aid comparison. 
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Table 20 

Coefficient Results of Simple Probit and Bivariate Probit Models of Any Perceived Access 
Barriers on CAM Usage 

 As a group Another subgroup  

 Use any CAM in 
the past 12 months

Practitioner- 
provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Any perceived access 
barriers (PAB) 0.46*** 0.42 0.30*** 0.32 0.46*** 0.49* 

 (0.020) (0.226) (0.024) (0.184) (0.020) (0.214) 

rho   0.02   -0.02   -0.01 
  (0.127)  (0.103)  (0.121) 

Summary  
Affordability PAB 0.46*** 0.17 0.28*** 0.14 0.46*** 0.21 

 (0.024) (0.169) (0.028) (0.168) (0.024) (0.162) 

rho   0.15   0.08   0.14 
  (0.089)  (0.091)  (0.085) 

Summary  
Accommodation PAB 0.44*** 1.04*** 0.29*** 0.81*** 0.43*** 0.98*** 

 (0.028) (0.193) (0.032) (0.151) (0.027) (0.235) 

rho   -0.30**   -0.25***   -0.28* 
  (0.101)  (0.071)  (0.121) 

Summary Accessibility 
PAB 0.42*** 1.61*** 0.30*** 0.49 0.43*** -1.07*** 

 (0.063) (0.341) (0.086) (0.319) (0.062) (0.321) 

rho   -0.48**   -0.07   0.58*** 
  (0.139)  (0.116)  (0.118) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45516 and 45669. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of 

significance have been highlighted.  
i. For each pair of perceived access barriers and CAM, a statistically significant bivariate 

probit model is highlighted in green (dark gray). 
ii. If a bivariate probit model is not statistically significant and the corresponding simple probit 

is statistically significant, the cell of the statistically significant simple probit model is 
highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if 
the coefficient itself is statistically significant. 
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Table 21 

Coefficient Results of Simple Probit and Bivariate Probit Models of Perceived 
Affordability Access Barriers on CAM Usage 

 As a group Another subgroup  

 Use any CAM in 
the past 12 months

Practitioner- 
provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary  
Affordability PAB 0.46*** 0.17 0.28*** 0.14 0.46*** 0.21 

 (0.024) (0.169) (0.028) (0.168) (0.024) (0.162) 

rho   0.15   0.08   0.14 
  (0.089)  (0.091)  (0.085) 

Inability to afford dental 
care 0.41*** 0.10 0.25*** 0.10 0.43*** 0.17 

 (0.027) (0.179) (0.032) (0.208) (0.027) (0.174) 

rho   0.16   0.08   0.13 
  (0.090)  (0.109)  (0.088) 

Inability to afford 
prescription drugs 0.37*** -0.17 0.23*** -0.11 0.38*** -0.10 

 (0.033) (0.213) (0.038) (0.189) (0.033) (0.199) 

rho   0.27*   0.17   0.24* 
  (0.104)  (0.098)  (0.098) 

Inability to afford 
eyeglasses 0.38*** -0.28 0.28*** -0.08 0.38*** -0.15 

 (0.032) (0.225) (0.038) (0.224) (0.033) (0.236) 

rho   0.32**   0.18   0.26* 
  (0.106)  (0.112)  (0.112) 

Inability to afford mental 
health service 0.60*** -0.18 0.45*** -0.25 0.63*** 0.02 

 (0.052) (0.280) (0.056) (0.312) (0.052) (0.270) 

rho   0.33**   0.31*   0.26* 
  (0.114)  (0.142)  (0.111) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45638 and 45668. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - *  
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of 

significance have been highlighted.  
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i. For each pair of perceived access barriers and CAM, a statistically significant bivariate 
probit model is highlighted in green (dark gray). 

ii. If a bivariate probit model is not statistically significant and the corresponding simple probit 
is statistically significant, the cell of the statistically significant simple probit model is 
highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if 
the coefficient itself is statistically significant. 
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Table 22 

Coefficient Results of Simple Probit and Bivariate Probit Models of Perceived 
Accommodation Access Barriers on CAM Usage 

 As a group Another subgroup  

 Use any CAM in 
the past 12 months

Practitioner- 
provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 coef. coef. coef. coef. coef. coef. 
 (s.e.) b (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary 
Accommodation PAB 0.44*** 1.04*** 0.29*** 0.81*** 0.43*** 0.98*** 

 (0.028) (0.193) (0.032) (0.151) (0.027) (0.235) 

rho   -0.30**   -0.25***   -0.28* 
  (0.101)  (0.071)  (0.121) 

Inability to get 
appointment soon 

enough 0.46*** 1.39*** 0.33*** 0.86*** 0.44*** 1.47*** 
 (0.036) (0.176) (0.038) (0.215) (0.034) (0.166) 

rho   -0.45***   -0.24*   -0.49*** 
  (0.087)  (0.095)  (0.082) 

Waiting too long in 
office 0.37*** 0.80** 0.28*** 0.71** 0.34*** 0.76** 

 (0.040) (0.262) (0.043) (0.262) (0.040) (0.276) 

rho   -0.19   -0.19   -0.18 
  (0.118)  (0.108)  (0.123) 

Offices do not open 0.55*** 1.43*** 0.36*** 0.93** 0.55*** 1.32*** 
 (0.045) (0.282) (0.052) (0.290) (0.044) (0.378) 

rho   -0.38**   -0.23   -0.33 
  (0.126)  (0.120)  (0.167) 

Inability to get through 
on the telephone 0.47*** 1.41*** 0.32*** 1.02** 0.46*** 1.50*** 

 (0.050) (0.252) (0.053) (0.340) (0.048) (0.235) 

rho   -0.40**   -0.28*   -0.44*** 
  (0.111)  (0.136)  (0.103) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
b Robust standard error 
1. The number of observations in a model is between 45566 and 45597. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. To aid comprehension, the cells that show statistically significant models at the 0.05 level of 

significance have been highlighted.  
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i. For each pair of perceived access barriers and CAM, a statistically significant bivariate 
probit model is highlighted in green (dark gray). 

ii. If a bivariate probit model is not statistically significant and the corresponding simple probit 
is statistically significant, the cell of the statistically significant simple probit model is 
highlighted in yellow (light gray). 

iii. The coefficient of perceived access barriers in a statistically significant model is bolded if 
the coefficient itself is statistically significant. 
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Table 23 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Any Perceived 
Access Barriers on CAM Usage 
 As a group Another subgroup 

 
Use any CAM in 

the past 12 months
Practitioner- 

provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Any perceived access 
barriers (PAB) 0.16*** 0.14* 0.06*** 0.06 0.16*** 0.16* 

 (0.007) (0.077) (0.005) (0.038) (0.007) (0.073) 

Summary Affordability 
PAB 0.16*** 0.06 0.06*** 0.03 0.16*** 0.07 

 (0.008) (0.058) (0.006) (0.032) (0.008) (0.055) 

Summary 
Accommodation PAB 0.15*** 0.34*** 0.06*** 0.20*** 0.15*** 0.33*** 

 (0.009) (0.055) (0.007) (0.047) (0.009) (0.071) 

Summary Accessibility 
PAB 0.15*** 0.46*** 0.06** 0.11 0.15*** -0.29*** 

 (0.021) (0.057) (0.020) (0.084) (0.021) (0.059) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45516 and 45669. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 20 and the same color scheme in Table 20 was applied to 

aid comparison. 
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Table 24 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Perceived 
Affordability Access Barriers on CAM Usage 
 As a group Another subgroup  

 
Use any CAM in  

the past 12 months 
Practitioner- 

provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary Affordability 
PAB 0.16*** 0.06 0.06*** 0.03 0.16*** 0.07 

 (0.008) (0.058) (0.006) (0.032) (0.008) (0.055) 

Inability to afford dental 
care 0.14*** 0.04 0.05*** 0.02 0.14*** 0.06 

 (0.009) (0.061) (0.007) (0.039) (0.009) (0.059) 

Inability to afford 
prescription drugs 0.13*** -0.06 0.04*** -0.02 0.13*** -0.03 

 (0.011) (0.071) (0.008) (0.029) (0.011) (0.066) 

Inability to afford 
eyeglasses 0.13*** -0.09 0.06*** -0.01 0.13*** -0.05 

 (0.011) (0.073) (0.008) (0.035) (0.011) (0.077) 

Inability to afford mental 
health service 0.20*** -0.06 0.10*** -0.04 0.21*** 0.01 

 (0.017) (0.093) (0.014) (0.040) (0.017) (0.091) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45638 and 45668. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 21 and the same color scheme in Table 21 was applied to 

aid comparison. 
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Table 25 

Average Treatment Effects of Simple Probit and Bivariate Probit Models of Perceived 
Accommodation Access Barriers on CAM Usage 
 As a group Another subgroup  

 
Use any CAM in  

the past 12 months 
Practitioner- 

provided Self-directed 

 Probit BVPa Probit BVPa Probit BVP 
 ATE ATE ATE ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) (s.e.) 

Summary 
Accommodation PAB 0.15*** 0.34*** 0.06*** 0.20*** 0.15*** 0.33*** 

 (0.009) (0.055) (0.007) (0.047) (0.009) (0.071) 

Inability to get 
appointment soon 

enough 0.16*** 0.43*** 0.07*** 0.22*** 0.15*** 0.45*** 
 (0.012) (0.039) (0.009) (0.070) (0.011) (0.037) 

Waiting too long in 
office 0.13*** 0.27*** 0.06*** 0.17* 0.12*** 0.26** 

 (0.014) (0.080) (0.010) (0.080) (0.014) (0.088) 

Offices do not open 0.19*** 0.43*** 0.08*** 0.25** 0.19*** 0.41*** 
 (0.015) (0.057) (0.013) (0.098) (0.015) (0.089) 

Inability to get through 
on the telephone 0.16*** 0.42*** 0.06*** 0.28** 0.16*** 0.45*** 

 (0.017) (0.051) (0.012) (0.119) (0.016) (0.047) 

Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Bivariate probit models 
1. The number of observations in a model is between 45566 and 45597. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
3. This table is corresponding to Table 22 and the same color scheme in Table 22 was applied to 

aid comparison. 
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Table 26 

Coefficient Results of Simple Probit, Multivariate Probit, and Boolean Probit Models of 
Three Perceived Access Barriers (PAB) on any type of CAM Usage 

  Probit Multivariate Probit Boolean probit 

 coef. coef. coef. 
  (s.e.) a (s.e.) (s.e.) 

Summary  
Affordability PAB 0.40*** 0.61*** 1.75*** 

 (0.024) (0.056) (0.236) 
Summary  

Accommodation PAB 0.37*** 0.20 1.32*** 
 (0.028) (0.215) (0.166) 

Summary  
Accessibility PAB 0.14* -0.88*** 8.09*** 

 (0.066) (0.251) (0.496) 
    

rho - affordability PAB  
and CAM  -0.10**  

  (0.035)  
rho - accommodation PAB 

and CAM  0.09  
  (0.104)  

rho - accessibility PAB  
and CAM  0.39***  

  (0.093)  

rho - accommodation and 
affordability PAB  0.37***  

  (0.015)  

rho - accessibility and 
affordability PAB  0.40***  

  (0.024)  

rho - accessibility and 
accommodation PAB  0.56***  

  (0.020)  
Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes: a Robust standard error 
1. The number of observations in a model is 48,607. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
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Table 27 

Average Treatment Effects of Simple Probit, Multivariate Probit, and Boolean Probit 
Models of Three Perceived Access Barriers (PAB) on any type of CAM Usage 

 Probit Multivariate Probit Boolean probit 
 coef. coef. coef. 
  (s.e.) (s.e.) (s.e.) 

 Probit MVPa BPb 
 ATE ATE ATE 
 (s.e.) (s.e.) (s.e.) 

Summary  
Affordability PAB 0.14*** 0.21*** 0.12*** 

 (0.008) (0.019) (0.006) 

Summary 
Accommodation PAB 0.13*** 0.07 0.10*** 

 (0.009) (0.071) (0.007) 

Summary  
Accessibility PAB 0.05* -0.25*** 0.12*** 

 (0.022) (0.056) (0.007) 
Data Source: National Center for Health Statistics 1999 and 2002 sample adults files and 2002 ALT 
file 
Notes:  
1. The number of observations in a model is 48,607. 
2. Statistical significance level: .001 - ***; .01 - **; .05 - * 
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Table 28  

Distributions of Any Usage of CAM Within the Past 12 Months 
  Values     
Variables No Yes Total 

 N % N % N 

Actual value 27,399 56% 21,208 44% 48,607

Predicted value from probit 42,080 87% 6,527 13% 48,607

Predicted value from multivariate probit 28,861 59% 19,746 41% 48,607

Predicted value from Boolean probit 28,267 58% 20,340 42% 48,607
Note: positive outcome threshold is 0.5. 



Access Barriers and CAM  Yu 
 

  163

Table 29  

Associations Between Actual and Predicted Values of Any Usage of CAM Within the Past 
12 Months 
 
Probit model    

  Predicted value from probit   
Actual value No Yes Total 

No 25,951 1,448 27,399 
Yes 16,129 5,079 21,208 
Total 42,080 6,527 48,607 

    
 Cramér's V =   0.2715  
    
    

Multivariate probit model   
  Predicted value from multivariate probit  

Actual value No Yes Total 
No 20,486 6,913 27,399 
Yes 8,375 12,833 21,208 
Total 28,861 19,746 48,607 

    
 Cramér's V =   0.3562  
    
    

Boolean probit model   
  Predicted value from Boolean probit  

Actual value No Yes Total 
No 20,228 7,171 27,399 
Yes 8,039 13,169 21,208 
Total 28,267 20,340 48,607 

    
 Cramér's V =   0.3611  
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 CHAPTER 6: SUMMARY AND DISCUSSION 

To help readers better understand this dissertation, this final chapter first restates 

the research problem and briefly reviews the statistical models used in this study. The rest 

of this chapter summarizes and discusses the results and their implications.  

This dissertation examined whether the subjective evaluation of access regarding 

entry (gaining entrance to the conventional health care system in terms of perceived 

access barriers to conventional medicine) is positively related to the utilization of CAM. 

This study analyzed relationships between various subgroups of CAM, classified by 

nature of the mode (mind-body interventions, biologically based therapies, manipulative 

and body-based methods, alternative medical systems, or energy therapies) or the way 

through which CAM is acquired (practitioner-provided or self-directed), and three 

dimensions of perceived access barriers to conventional medicine (hereinafter referred to 

as summary perceived affordability, accommodation, or accessibility access barriers). 

Affordability access barriers relate to the price of health care services and clients’ ability 

to pay. Accommodation access barriers are defined with respect to health care 

organizational operating modes and clients’ capacity to accommodate. Accessibility 

access barriers examine the locations of health care organizations and clients’ ability to 

approach. Each individual perceived access barrier, which composes either the summary 

perceived affordability or accommodation access barriers, was also examined separately. 

In addition, summary indicators for any type of CAM use or any perceived access 

barriers were constructed, separately. 
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Review of the Methodology 

The first part of this dissertation analyzes the relationships of pairs of one 

perceived access barrier (individual item, individual dimension, and the summary 

indicator, separately) to conventional medicine and a CAM subgroup using bivariate 

probit models to account for possible endogeneity of perceived access barriers. The 

coefficient results of bivariate probit models were then compared with those from simple 

probit models. The goal is to show that biases might result from treating endogenous 

perceived access barriers to conventional medicine as exogenous in simple probit models. 

The second part of this dissertation evaluated the relationships between three summary 

perceived access barriers to conventional medicine together and the use of any type of 

CAM using (1) a Boolean probit model, which utilizes product functional forms 

capturing complex causality, and (2) a multivariate probit model, which takes the 

endogeneity of three summary perceived access barriers into account at the same time. 

The evaluation then compared results of these two models with those from a simple 

probit model, which treats all three summary perceived access barriers as exogenous and 

assumes their effects to have an additive linear form. 

 
Summary of the Results 

Summary perceived access barriers include any perceived access barriers 

(prevalence rate=19%), the summary perceived affordability access barrier (14%), the 

summary perceived accommodation access barrier (8%), and the summary perceived 

accessibility access barrier (1%). Positive associations are found between summary 
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perceived access barriers and the use of CAM subgroups, with a few exceptions. No 

statistically significant associations exist between the summary perceived affordability 

access barrier and the use of manipulative and body-based methods, as well as between 

the summary perceived accessibility access barrier and the use of alternative medical 

systems. However, there is a statistically significantly negative correlation between the 

summary perceived accessibility access barrier and the use of self-directed CAM. On 

average, the summary perceived accessibility and accommodation access barriers 

increase the probability of using any type of CAM by 46% and 34%, respectively. By 

contrast, the summary perceived affordability access barrier increases the probability of 

any CAM use by only 16%. 

Individual perceived affordability access barriers include inability to afford dental 

care (10%), prescription drugs (7%), eyeglasses (6%), and mental health services (2%). 

Each individual perceived affordability access barrier affects the use of CAM subgroups, 

to varying degrees. Inability to afford dental care increases the probability of usage in 

every CAM subgroup, with the exception of manipulative and body-based methods. 

Inability to afford prescription drugs only increases the probability of using biologically 

based therapies, energy therapies, and practitioner-provided CAM. Inability to afford 

eyeglasses has effects similar to the inability to afford prescription drugs, but is also 

related to the use of alternative medicine systems. Inability to afford mental health 

services increases the probability of using mind-body interventions, biologically based 

therapies, alternative medical systems, and energy therapies.  
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Individual perceived accommodation access barriers include inability to get an 

appointment soon enough (5%), waiting too long in the office (4%), offices that are not 

open (3%), and inability to get through on the telephone (2%). All of these variables 

increase the probability of using any CAM and using every CAM subgroup, with various 

degrees of magnitudes. All of these perceived accommodation access barriers increase 

the probability of using mind-body interventions by > 30%. Inability to get an 

appointment soon enough increases the probability of using any CAM, mind-body 

interventions, and self-directed CAM by over 40%. Inability to get through on the 

telephone has a similar effect. Moreover, inability to get through on the telephone 

increases the probability of using biologically based therapies by over 50%. Offices that 

are not open increase the probability of using any CAM and mind-body interventions by 

over 40%.  

In light of modeling three summary perceived access barriers simultaneously in 

the simple probit model, the summary perceived affordability, accommodation, and 

accessibility access barriers increase the probability of using any type of CAM on 

average by 14%, 13%, and 5%, respectively. In the multivariate probit model, however, 

the summary perceived affordability access barrier increases the probability of using any 

type of CAM by 21%, whereas the summary perceived accessibility access barrier 

decreases the probability of using any type of CAM by a significant 25%, on average. 

The summary perceived accommodation access barrier has no significant effect in this 

model. From the Boolean probit model, however, the summary perceived affordability, 
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accommodation, and accessibility access barriers increase the probability of using any 

type of CAM in almost equal magnitudes by 12%, 10%, and 12%, respectively.  

 

Discussion 

In general, perceived access barriers are positively related to the use of CAM. 

Analysis of summary measures of any type of CAM usage and any perceived access 

barrier shows that any perceived access barrier increases the probability of using any type 

of CAM by 16%, on average. These summary variables were constructed as “yes,” if any 

individual questions were answered as “yes” in relation to CAM usage or perceived 

access barriers, respectively. This finding is consistent with that of Ritchie et al. (2005); 

these authors, however, did not control unobserved variables that affect CAM usage and 

perceived access barriers.  

Nevertheless, the various relationships between different perceived access barriers 

and different CAM subgroup usage found in this dissertation show a clear picture that 

perceived access barriers and CAM are not homogenous. For instance, after controlling 

unobserved variables that affect both CAM usage and perceived access barriers, the 

summary perceived accessibility access barrier increases the probability of using any type 

of CAM by almost 50%, while the summary perceived accommodation access barrier 

increases the probability of using any type of CAM by over 30%. By contrast, the 

summary perceived affordability access barrier increases the probability of using any 

type of CAM by only 16%. All summary perceived access barriers increase the 

probabilities of using self-directed CAM to nearly twice the magnitudes of those using 
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practitioner-provided CAM. Among individual affordability access barriers, inability to 

afford dental care increases all subtypes of CAM usage, with the exception of 

manipulative and body-based methods (chiropractics and massage); inability to afford 

prescription drugs, however, only increases the use of biologically based therapies and 

energy therapies. These findings indicate that using summary indicators of CAM or 

perceived access barriers are not appropriate for inferring relationships between 

individual CAM subgroups and individual perceived access barriers to conventional 

medicine.  

Overall, the difference between the amounts of various perceived access barriers 

increasing the probability of CAM usage is only a matter of degree. Non-financial access 

barriers (those of perceived accessibility or accommodation) and financial access barriers 

(those of perceived affordability) tend to have different impacts on CAM usage because 

of their different natures. As a whole, non-financial access barriers have higher 

likelihoods than do financial access barriers to increase CAM use. 

As stated in Chapter 1, it is important to distinguish financial and non-financial 

access barriers because they require different interventions. For instance, health insurance 

is intended to decrease affordability access barriers. Although health insurance, both 

private and public, is found to be more likely to decrease perceived affordability access 

barriers when compared with the uninsured, public health insurance tends to increase 

perceived accommodation access barriers when compared to the uninsured.3 The 

possibility exists that public health insurance providers practice in a different way than 

                                                 
3 Results from the full models are not shown, but are available upon request.   
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private health insurance providers, due to the coverage or reimbursement of public health 

insurance. Similarly, Bair et al (2001) found that asthma patients covered by the state’s 

Medicaid program were more likely to report perceived access barriers. Therefore, if 

public health insurance is expanded to cover the uninsured with the current design, it may 

decrease perceived affordability access barriers, yet meanwhile increase perceived 

accommodation access barriers. As a result, insurance alone does not guarantee equal 

access to conventional health care. 

The unexpected statistically significant negative correlation between the summary 

perceived accessibility access barrier and the use of self-directed CAM is noteworthy. 

Counter-intuitively, people who perceive accessibility access barriers use fewer 

self-directed CAM, which is supposedly easy to obtain with low or no variable costs. 

This result is found in a significant bivariate probit model, which suggests that significant 

unmeasured factors positively affect both CAM usage and perceived accessibility access 

barriers. This unobserved factor could be the need for control, identified in the studies of 

Montbriand (1995) as well as Verhoef and White (2002). People with a stronger need to 

control may be more likely to self-treat and to perceive access barriers, given the same 

circumstances as people with less need to control. Further investigation is warranted to 

understand the role of the need to control on perceived access barriers to conventional 

medicine or CAM usage.  

Another surprising finding is that positively significant connections exist between 

perceived access barriers to conventional medicine and the use of practitioner-provided 

CAM. A hypothesis would be that perceived access barriers to conventional medicine are 
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insignificantly or even negatively associated with practitioner-provided CAM. Although 

summary affordability or accessibility access barriers only slightly increase, by 6 

percentage points, the probability of using practitioner-provided CAM, the summary 

accommodation access barrier increases the probability of using practitioner-provided 

CAM by 20%, on average. People who have trouble accessing conventional medicine 

providers due to their inability to get appointments soon enough or to get through on the 

phone are highly likely to use practitioner-provided CAM, which might be easily found 

in the neighborhood. 

In addition, all individual perceived accommodation access barriers increase both 

practitioner-provided and self-directed CAM usage, to a varying degree. All of these 

access barriers have almost twice as large an effect on self-directed CAM use as that on 

practitioner-provided CAM use. Again, the easier access of self-directed CAM may 

contribute to this phenomenon.  

Of particular interest is that more individual perceived affordability access 

barriers are positively related with practitioner-provided CAM use (three out of four 

barriers) than with self-directed CAM use (one out of four barriers). However, 

self-directed CAM should be less expensive, or with no variable costs, compared to 

practitioner-provided CAM. This finding suggests that people with affordability access 

barriers have unmet medical care needs that they think require a provider’s attention. 

Indeed, Paramore (1997) found that people visiting CAM practitioners had significant 

unmet needs for medical care. Therefore, these people opt to see a relatively less 

expensive provider given the assumption that alternative medicine is cheaper or easier to 
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find in their neighborhoods. Pagan and Pauly (2005) provided a similar argument 

regarding relatively less costly CAM.  

Access barriers to prescription drugs have long been a concern. People who 

cannot afford prescription drugs are found to increase the probability of using 

biologically based therapies by 10%. These biologically based therapies include natural 

herbs, special diets, or high doses of megavitamins. If people simply substitute or 

complement these biologically based therapies with prescription drugs without a 

provider’s supervision, the potential harmful interaction between biologically based 

therapies and prescription drugs could cause serious health problems. Health care 

providers should ask their patients about their use of biologically based therapies, 

especially those patients with affordability access barriers. 

Income is commonly used to measure affordability. However, the summary 

perceived affordability access barrier is positively associated with CAM usage, even after 

adjusting income. This finding supports the argument by Atella et al. (2005) that 

perceived affordability barriers should be more multidimensional and representative of 

respondents’ economic, financial, and social situations. Therefore, perceived affordability 

access barriers are possibly better predictors than income of the likelihood of using CAM.  

Pagan and Pauly (2005) argue that the possibility exists that people using CAM 

might delay or forego needed medical care due to costs because they have less money 

available. This argument weakens the likelihood of perceived affordability access barriers 

to conventional medicine increasing CAM usage since the association in models could 

come from both direction.  
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However, it is less likely that CAM usage is one of the major causes of perceived 

accommodation access barriers. Non-financial access barriers are related to how health 

care organizations operate, which in turn might relate to reimbursement systems of health 

insurance. Insurance companies could improve accommodation access by offering 

financial incentives for physicians to offer office hours in the early morning, evenings, 

nights, or on weekends. Schoen et al. (2006) reported that nearly 30 percent of the 

primary care physicians in the U.S. do not offer office hours in the early morning (before 

8:30 a.m.), evening hours (after 6:00 p.m.), or any weekend hours at all. Moreover, 60 

percent of primary care physicians do not have after-hours arrangements, not including 

the ER. It is highly possible that these facts contribute to perceived accommodation 

access barriers to conventional medicine. National reforms might be needed to improve 

accommodation access. Similar national policies can be found in the Netherlands and 

Australia (Schoen et al., 2006). In these countries, far fewer primary care physicians than 

in the U.S. reported either no office hours during these unusual times, or no after-hours 

arrangements.  

It can be seen from the model comparison that serious biases arise from simple 

probit models when variables of interest are endogenous. This endogeneity may result 

from unobserved factors including health beliefs (such as values concerning health and 

illness, attitudes toward health services, culture, or knowledge about diseases), 

characteristics of health care organizations (such as the locations or operation of health 

care organizations), or prices or types of health care services (such as charges for health 

care services or co-payment and co-insurance for health insurance). It is difficult to 
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include variables related to health care organizations in population survey data because of 

their lack of availability, in general. Indeed, no variables regarding the above information 

are available in the public-use NHIS for 1999 and 2002. The only variable that could be 

used to roughly adjust the distribution of health care organizations is region of residence, 

which is only categorized into south, east, west, and Midwest.  

It is worth a try to use a bivariate probit model when a suspicion arises that 

variables of interest could be endogenous due to unobserved factors, in order to avoid 

biased estimates and mistaken inference. Even when a bivariate probit is not statistically 

significant at the 0.05 level of significance, the large correlation coefficients found in 

many bivariate probit models (for example, the summary perceived accessibility access 

barrier and mind-body interventions) should be taken into consideration. Consequently, 

different coefficient estimates of perceived access barriers on CAM usage from simple 

probit models should be reviewed and interpreted with caution. 

It may be difficult to disentangle the compensating effect between the correlation 

coefficient and the coefficient of the potentially endogenous variable of interest in a 

bivariate probit model. Analyzing simulated data of different marginal probability 

distributions across the two binary outcomes in a bivariate probit model, Monfardini and 

Radice (2006) concluded that the correlation coefficient and its standard error strongly 

depend on the features of the data. Difficulty in estimating arising in unbalanced data in 

which the potentially endogenous variable is less frequently observed assuming a value 

one. The less frequently observed is the potentially endogenous variable of interest, the 

more troublesome is the estimation of the correlation coefficient. Furthermore, the 
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coefficient of the endogenous variable is estimated with low precision. They suggest that 

much information is required to improve the precision of the coefficient estimation, 

regardless of the estimation of correlation coefficient. The analysis of the summary 

perceived accessibility access barrier falls in such a situation in general because only 1% 

of population reported it. The failure to reject the correlation coefficient different from 

zero found in the analysis of the summary perceived accessibility access barrier and 

mind-body interventions might have contributed to the inefficient estimation. 

Monfardini and Radice (2006) also caution researchers with respect to the 

statistically significant finding of the potentially endogenous variable of interest in a 

simple probit model but then identifying insignificance of both the correlation coefficient 

and the coefficient of the potentially endogenous variable in a bivariate probit model. 

They conclude that this phenomenon indicates a practical identification problem, which 

causes the difficulty to distinguish the compensating effect between the correlation 

coefficient and the coefficient of the potentially endogenous variable, and thus needs 

more information to fix. An example of this concern in this dissertation is the analysis of 

the summary perceived accessibility access barrier and biologically based therapies.  

It is suggested that the interaction among access barriers often produces a 

cumulative effect, making access more difficult (Scheer et al., 2003). The impact of all 

three summary perceived access barriers on CAM use differs dramatically in multivariate 

probit and Boolean probit models. From the multivariate probit model, the summary 

perceived affordability access barrier increases the probability of using any type of CAM 

by 21%, on average, whereas the summary perceived accessibility access barrier 
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decreases the probability of using any type of CAM by 25%. Meanwhile, the summary 

perceived accommodation access barrier has no significant influence on CAM use. 

Findings from the multivariate probit model show that significant unobserved factors 

affect summary perceived access barriers and CAM use; they also have an effect among 

summary perceived access barriers. This finding supports the argument of Penchansky 

and Thomas (1981) that access barriers are multi-dimensional and interrelated. However, 

the opposite signs of the coefficients of these two perceived access barriers will cancel 

out each other’s effect when both of they are present. 

In contrast, all three summary perceived access barriers increase the probability of 

using any type of CAM in a similar manner in the Boolean probit model. Namely, any 

one of the summary perceived access barriers increases the probability of using CAM by 

10% to 12%. Results from this Boolean probit model demonstrate that characteristics and 

{the summary perceived affordability access barrier or the summary perceived 

accommodation access barrier or the summary perceived accessibility access barrier} 

influence the probability of using any CAM. This substitutability complex causality 

among perceived access barriers cannot be tested using linear models. 

Unlike multivariate probit models, which allow unrestrained correlations among 

perceived access barriers, Boolean probit models assume that these three perceived 

access barriers are independent. Moreover, Boolean probit models assume that the 

impacts of three perceived access barriers on CAM usage are cumutive in a Boolean logic 

fashion, which cannot be captured in a linear form as in multivariate probit models. As 

shown in Table 29, both multivariate probit and Boolean probit models outperform the 
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simple probit model in terms of prediction. In addition, the Boolean probit model very 

slightly outperforms the multivariate probit model in prediction. However, it is unclear 

which model tells the true relationship between summary perceived access barriers and 

CAM usage because their assumptions are different, and each has its own strengths and 

limitations.  

Boolean probit modeling is a relatively new modeling technique. Currently, few 

applied studies have used this model (Braumoeller, 2003; Braumoeller, 2005; Bornmann, 

2005). Furthermore, no previous studies have modeled perceived access barriers as being 

multidimensional, and no studies have used either multivariate probit or Boolean probit 

models with regard to CAM usage, to the author’s knowledge. No comparison with 

previous studies can be provided at this time. 

In bivariate probit models, two instrument variables—the presence of children 

aged under 18 in a family (1= yes, 0=otherwise) and the presence of a regular source of 

healthcare (1= yes, 0=otherwise)—were chosen for the equations of perceived access 

barriers because they were both found to be related to perceived access barriers in the 

literature (Ahmed, Lemkau, Nealeigh, & Mann, 2001; Kasper, 2000). It is plausible that 

these two variables are related to any CAM use only through perceived access barriers, 

making them valid instruments. Conditioning on other covariates in a equation, the 

presence of children in a family is statistically significant in every perceived access 

barrier equation, whereas the presence of a regular source of healthcare is insignificant in 

equations of any perceived access barriers, the summary perceived accessibility access 
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barrier, cases of no transportation, inability to afford prescription drugs, or inability to 

afford mental health services. 

In the multivariate probit mode, the presence of children in a family and the 

presence of a regular source of healthcare were used as instrument variables in the 

equations of the summary perceived accessibility access barrier and the summary 

perceived accommodation access barrier, respectively. Another instrument variable— 

attitude (worry about cost of conventional medicine; 1= yes, 0=otherwise)—was chosen 

for the equation of the summary perceived affordability access barrier. There is little 

reason to think that attitude (worry about cost of conventional medicine) has direct 

impact on CAM use, not through perceived affordability access barriers. All instrument 

variables are statistically significant at the 0.01 level of significance in this multivariate 

probit model. 

Two issues have bearing on instrument variable estimations: (1) invalid 

instruments (which are also related to the error term of the equation of outcome, as is the 

endogenous variable of interest), and (2) weak instruments, which are only weakly 

correlated with the endogenous variable (Murray, 2006). Although Murray (2006) 

summarized various tests for testing the validity and strength of instruments, these tests 

are intended for two-stage least-squares estimation, not bivariate or multivariate probit 

models. It is not clear how these tests are applicable in the context of bivariate or 

multivariate probit models. Further investigation in this area is critical.  

Classification bias might arise because of the way that CAM modalities are 

classified into practitioner-provided or self-directed. As mentioned in the methodology 
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section, CAM modalities are classified into practitioner-provided or self-directed 

according to the way through which they are acquired although some of them could be 

obtained through either ways. In the NHIS 2002, small proportion of respondents 

reported seeing practitioners for natural herbs, homeopathic treatment, special diets, 

high-dose or megavitamin therapy, or relaxation techniques. However, these are no 

similar questions asking how CAM is acquired in the NHIS 1999. To make consistent 

classification of the data from both years, these modalities are then assigned as 

self-directed CAM because the very large proportion of these users were self-directed as 

found in 2002. This classification might cause classification biases.  

To evaluate this potential bias, an analysis of comparing two classifications—one 

adopted in this dissertation is classifying natural herbs, homeopathic treatment, special 

diets, high-dose or megavitamin therapy, or relaxation techniques as self-directed, and the 

other is classifying users of these modalities as practitioner-provided if they reported 

seeing a practitioner for these modalities—was conducted using the NHIS 2002. The 

results of this analysis suggest that findings from both classifications are very close. 

There are no significant changes in any findings with one exception in simple probit 

models. The summary accessibility access barrier is positively associated with 

practitioner-provided CAM in the latter classification at the 0.05 level of significance, but 

insignificantly associated in the former classification (p=0.066) . However, the 

coefficient estimates are not statistically significantly different. The difference between 

statistical findings could simply happen due to chance and be falsely reported significant 

because a large number of tests were performed. 
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Many people who perceive access barriers to conventional medicine use CAM. 

However, perceived access barriers to conventional medicine are not likely to be the only 

reason why people use CAM. Consumer desire for CAM insurance coverage may drive 

more health insurance programs to cover it. On one hand, health insurance that covers 

CAM can improve access to it for the insured in general, and the insured with perceived 

access barriers to conventional medicine, in particular. CAM insurance coverage might 

be a way to alleviate the bad health consequences resulting from access barriers to 

conventional medicine. On the other hand, whether CAM health insurance coverage can 

improve population health or decrease current escalating health care expenditure is still 

unclear. Further study regarding how people choose between conventional medicine and 

alternative modalities, both, or none, under what circumstances, their contributing 

factors, and their outcome are critical. 

The results of this dissertation should be interpreted with caution. The design of 

this study is cross-sectional, which makes causal inference troublesome. However, the 

universe of NHIS sampling is national, making generalization highly possible. In 

addition, several significant ATE findings are very small, with some being only 1%. 

These significant findings are probably due to large sample sizes and might not indicate 

strong substantive significance, meaningfulness, or importance from a practical point of 

view. 

This dissertation did not evaluate the availability and acceptability dimensions of 

access barriers identified by Penchansky and Thomas (1981) because relevant data were 

not available from the NHIS. Moreover, there are no data on the severity of perceived 
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access barriers to conventional medicine in NHIS; therefore, what degree of perceived 

access barriers to conventional medicine will influence CAM usage cannot be examined 

by any study at the present time. 

Notwithstanding its limitations, this dissertation adds substantially to the 

understanding of how CAM usage is related to perceived access barriers to conventional 

medicine. In previous small-scale qualitative studies, CAM usage has been identified as 

one of many coping strategies adopted by people who face access barriers to 

conventional medicine. By using a national representative large data set, this dissertation 

quantitatively examined the study hypotheses regarding the relationships between 

perceived access barriers to conventional medicine and CAM usage. Thus, this 

dissertation contributes to the literature by identifying a number of significantly positive 

relationships between perceived access barriers to conventional medicine and CAM 

usage. Additionally, this dissertation highlighted the necessity of measuring perceived 

access barriers multidimensionally and classifying CAM approaches into more 

homogenous subgroups. Lastly, this dissertation demonstrated the importance of 

selecting statistical models based on theoretic logic rather than convention to test 

hypotheses. To the best of the authors’ knowledge, this study is the first to apply Boolean 

probit model to health services research. 

In policy analysis, researchers often want to quantify the effect of a binary 

variable of interest on a binary outcome. However, this type of analysis is inadequate 

without the use of the appropriate analytic techniques because a simple probit can only 

control observed confounders. When there are concerns that unobserved factors, 
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measurement errors, or simultaneity could affect both the variable of interest and the 

outcome, it is valuable to use a bivariate probit model to avoid biased estimates and 

mistaken inferences from the use of a simple probit model. If more than one binary 

variable of interest needs to be evaluated simultaneously, multivariate probit models can 

be used to estimate a joint model of more than two probit equations. This model allows 

the error terms of equations to be multivariate normally distributed to control for 

unobserved confounders, therefore resulting in unbiased estimates and statistical 

inferences.  

Little or no attention has been given to modeling causal complexity in applied 

research, which may be attributed to the inability to model this type of relationship using 

statistical software until the creation of Boolean logit and probit in Stata in 2003. Causal 

complexity, which models effects of independent variables in a cumutive but not additive 

manner, might provide answers that will further our understanding of how factors interact 

with each other.    

As the popularity of CAM increases while concern over access to conventional 

care continues, more research investigating whether the use of CAM, and if so how much 

and which type, can improve health or decrease disability in the population perceiving 

access barriers to conventional medicine will become increasingly important. In order to 

fully understand the consequences of the increased use of CAM among individuals 

perceiving access barriers to conventional medicine on population health, future studies 

addressing the issues investigated in the present study with respect to clinical outcomes 

and cost effectiveness to choose appropriate policy interventions will be necessary.    
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