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ABSTRACT 

Studies suggested that the wide range of drug plan options and the complexity of 

drug benefits in the Medicare Part D program might have discouraged the enrollment in 

the Medicare Part D program. This study used the Theory of Planned Behaviors (TPB) as 

the theoretical framework to understand pre-Medicare eligible individuals’ decision-

making in the context of Medicare Part D enrollment. Specifically, the objective of this 

research were (1) to examine correlations between underlying beliefs with attitudes, 

subjective norms, and perceived behavioral controls variables in the model of the TPB; 

and (2) to evaluate the strengths of paths among attitudes, subjective norms, perceived 

behavioral controls, and intentions to enroll in the model of the TPB.    

This research included focused interviews, pretest study, pilot study, and main 

study. The instrument was established and evaluated in focused interviews, pretest 

study, and pilot study. Then a cross-sectional survey design was used in the main study 

and data was collected by mailed self-administered surveys. The survey was 

administered to a random sample of 1500 pre-Medicare eligible individuals (62-64 

years) living in Minnesota. 689 surveys were returned; 556 out of these 689 surveys 

were eligible for inclusion criteria. The usable response rate was 40.67%.  

Descriptive statistics showed that generally pre-Medicare eligible individuals’ 

evaluations about Medicare Part D (Average score: 3.25 out of 5); their social pressure 

to enroll in Medicare Part D (Average score: 3.26 out of 5), and their perceived 

controllability (Average score: 3.34 out of 5) regarding the Medicare Part D enrollment 

were positive. In addition, their intention to enroll in Medicare Part D was moderately 
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positive (Average score: 3.33 out of 5).  Hierarchical regression analyses were 

employed to explore correlations between underlying beliefs (behavioral beliefs, 

normative beliefs, and control beliefs) and corresponding factors (attitudes, subjective 

norms, and perceived behavioral controls) preceding enrollment intentions. The results 

revealed that (1) “saving money on medications” (a=1.79, p<0.0001) was significantly 

associated with pre-Medicare eligible individuals’ attitude toward Medicare Part D and 

this outcome was perceived significantly beneficial for them. (2) “my spouse/significant 

other” (a=1.54, p<0.0001) and “my parents” (a=0.42, p=0.03) were perceived to 

approve of Pre-Medicare eligible individuals’ enrollment in Medicare Part D; however, 

their motivations to comply with their opinions were not significant; (3) Pre-Medicare 

eligible individuals believed that “mailing materials about drug plans” (a=0.4, p=0.0042) 

and “consulting with my pharmacy” (a=0.5, p=0.0056) would make is easier for them to 

enroll in Medicare Part D. 

Structural equation modeling methods (confirmatory factor analysis and path 

analysis) were applied to investigate associations between factors (attitudes, subjective 

norms, and perceived behavioral controls) analyses and pre-Medicare eligible 

individuals’ enrollment intentions. Results showed that (1) attitude (r=0.39 p<0.001) 

and subjective norm (r=0.44 p<0.001) were significantly associated with pre-Medicare 

eligible individuals’ enrollment intentions in Medicare Part D; (2) subjective norm was 

the stronger predictor (r=0.49) than attitudes (r=0.35) of enrollment intentions in 

Medicare Part D for male pre-Medicare eligible individuals. However, the difference 

was not obvious (r attitude-intention=0.42 vs. r subjective norm-intention=0.40) for female individuals; 
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(3) the TPB model had a reasonable good fit of the data to predict Medicare Part D 

enrollment intentions (R2= 0.616). 

           This study showed that a more favorable evaluation of the Medicare Part D 

program, and a stronger perception of relevant others’ beliefs regarding enrolling in 

Medicare Part D drug plans could result in a stronger enrollment intentions of pre-

Medicare eligible individuals. This study took the initial step to understand the decision-

making process surrounding the Medicare Part D program enrollment in those pre-

Medicare eligible individuals. Based on an understanding of the decision-making process 

of the Medicare Part D enrollment, the impact of this study could be enhanced by proving 

social support for Medicare beneficiaries in enrolling in Medicare programs. However, 

there was considerable variability in the observed association between behavioral 

intentions and actual behaviors. Further research is needed to explore the stability 

between Medicare Part D enrollment intentions of pre-Medicare eligible individuals and 

their actual enrollment behaviors. That will be more meaningful. 
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CHAPTER I 

INTRODUCTION 

The Complexity of the Medicare Part D Program 

The rapid growth of elderly population and the high prevalence of chronic disease 

among the elderly population have significantly increased outpatient prescription 

utilization. Consequently, elderly people without continuous prescription drug coverage 

have been facing high out-of-pocket spending and might lack access to prescription drugs 

(Stein, 2002; Steinberg et al., 2000; Wysowski, Governale, & Swann, 2006). To address 

this concern among the elderly population, the Medicare Prescription Drug, 

Improvement, and Modernization Act of 2003 established an outpatient prescription drug 

benefit for Medicare beneficiaries that took effect on January 1, 2006 (Centers for 

Medicare & Medicaid Services (CMS), HHS, 2005).  

The complexity of the Medicare Part D program design was reflected in two 

dimensions: the menu of drug plans that beneficiaries may chose from and the attributes 

of the of drug plans. 

The Medicare Part D program provided voluntary outpatient prescription drug 

benefits for Medicare beneficiaries through either Medicare Advantage prescription drug 

plans (MA-PDs) or stand-alone prescription drug plans (PDPs) (Centers for Medicare & 

Medicaid Services (CMS), HHS, 2005). PDPs were stand-alone private plans that only 

offered Medicare Part D prescription drug benefits. Generally, insurance companies 

added PDPs to traditional Medicare fee-for-service plans (only covered Medicare Part A 

and Part B services), private fee-for-service plans, or Medical Savings Account plans to 
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provide all-inclusive benefit packages for Medicare beneficiaries (Stahlman, National 

Health Policy Forum, 2009). MA-PDs were comprehensive insurance plans that 

incorporate outpatient prescription drug benefits into Medicare Advantage plans (known 

as Part C). Medicare Advantage plans provided a full range of services covered under 

Medicare Part A and Part B, which included local Coordinated Care Plans (HMOs and 

local PPOs), Regional Preferred Provider Organizations plans, Private Fee-For-Service 

plans, Medical Savings Account plans, and Special Need Plans (Merlis, National Health 

Policy Forum, 2007). There was a wide range of Medicare Part D drug plans available for 

Medicare beneficiaries each year. In 2009 alone, there were1,689 PDPs and 2,861 MA-

PDs available for Medicare beneficiaries nationwide. Beneficiaries in each state had an 

option of at least 45 stand-alone PDPs and various MA-PDs. For example, in the state of 

Minnesota, there were 48 stand-alone PDPs and 67 MA-PDs (Kaiser Family Foundation, 

2009). 

       In addition to various drug plan options, the designs of drug benefits were complex 

across Medicare Part D drug plans. Medicare established the Part D standard benefit 

every year as a reference for other Part D private plans. Those private drug plans might 

offer drug benefits that varied from the standard benefit as long as they were equal to or 

more generous than the defined standard benefit. Therefore, CMS classified Part D drug 

plans into four categories: “1) the “standard benefit” that is the statutorily defined 

coverage including deductibles, cost sharing, coverage gap and catastrophic coverage; 2) 

the ‘actuarially equivalent’ plan that is the one that adheres to the statutorily defined 

coverage with respect to deductibles and doughnut hole but has different cost sharing 
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(such as reduced copayments for preferred drugs and generic drugs); 3) the ‘basic 

alternative’ plan that is actuarially equivalent to the statutorily defined benefit, but both 

the deductible and cost sharing can be altered (most of these plans have no deductible); 

and 4) the ‘enhanced alternative’ plan that exceeds the defined standard coverage” (Bach 

& McClellan, 2006). In reality, drug benefits varied widely across Part D plans and 

demographic areas. The analyses of the Medicare Part D drug benefit based on the data in 

the Kaiser Family Foundation website showed that premiums greatly differed across 

states and plans. For instance, average PDP monthly premiums in 2009 ranged from 

$38.67 in New Mexico to $52.82 in Alaska; and in the state of New York, PDPs 

premiums varied from $19.6 to $136.80 per month. In addition, monthly premiums 

within MA-PDs might vary (Hoadley, Thompson, Hargrave, Cubanski, & Neuman, 

Kaiser Family Foundation, Nov. 2008a; Kaiser Family Foundation, 2009; Kaiser Family 

Foundation, March 2009). With regard to the gap coverage, the analyses showed that the 

generosity of the gap coverage significantly varied across plans. (Hoadley, Thompson, 

Hargrave, Cubanski, & Neuman, Kaiser Family Foundation, Nov. 2008b).  

          Furthermore, the Part D plan availability and drug benefits changed every year. For 

example, a total of 1,689 PDPs were offered nationwide in 2009, down from 1,824 PDPs 

in 2008. In contrast, there were 2,861 MA-PDs available for Medicare beneficiaries in 

2009, increased from 2,741 in 2008. Additionally, the average monthly premium of PDPs 

had increased by 23% since 2007, from $36.66 in 2007 to $45.26 in 2009. Four more 

percent of PDPs offered no gap coverage from 2008 to 2009; and the gap coverage for all 

generics became more limited for both PDPs and MA-PDs in 2009. Generally, enrollees 
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in Part D drug plans faced increasing premiums, declining gap coverage, and higher out-

of-pocket expenses (Hoadley, Thompson, Hargrave, Cubanski, & Neuman, Kaiser 

Family Foundation, Nov. 2008a; Hoadley, Thompson, Hargrave, Cubanski, & Neuman, 

Kaiser Family Foundation, Nov. 2008b; Kaiser Family Foundation, March 2009).   

 
 

Need for the Study 

The complexity of Medicare Part drug plans might have created great challenges for 

Medicare beneficiaries when they were making enrollment decisions. A national study 

found that 73% of seniors agreed that “the Medicare prescription drug benefit is too 

complicated” and 68% of them favored simple drug benefits with less drug plan options. 

Another study showed that although the enrollment has increased from 22.5 million to 24.2 

million from 2006 to 2007 since the Medicare Part D program took effect, the proportion of 

beneficiaries with no drug coverage remained the same over this period, about 4 million or 

11% of beneficiaries (Cubanski & Neuman, Kaiser Family Foundation, Nov. 2007; Neuman 

et al., 2007). Some researchers indicated that the complexity of Part D drug benefits might 

have discouraged the enrollment of Medicare Part D program (Hoadley, 2008; O'Brien & 

Hoadley, 2008). Given the significant challenges of enrolling in the Medicare Part D 

program, there was a need to gain a better understanding of the decision-making process 

surrounding Medicare Part D enrollment, especially in those years immediately preceding 

older adults’ initial eligibility for this program.  

         Numerous studies have been conducted to investigate factors associated with 

consumer choices in health insurance plans. They have investigated variables such as 
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demographic characteristics, health status, insurance plan performance, health plan 

attributes, and the value of information (Atherly, Dowd, & Feldman, 2004; Dolinsky & 

Caputo, 1990; B. E. Dowd, Feldman, & Coulam, 2003; Kolstad & Chernew, 2009; 

O'Brien & Hoadley, 2008; Scanlon, Chernew, & Lave, 1997). However, these studies 

primarily were economic and demographic analyses; they assumed that consumers were 

able to make rational choices given available information (Expected Utility Theory) 

(Schoemaker, 1982). This assumption has been questioned in the health care context 

(Hibbard, Slovic, & Jewett, 1997). On the other hand, the research examining the roles of 

attitudes and beliefs in health insurance choices was rare in the literature, especially for the 

Medicare Part D program. Therefore, a cognitive theoretic framework of decision-making 

was needed to understand and enhance enrollment behaviors in the Medicare Part D 

program.  

          The Theory of Planned Behavior (TPB), an extension of the theory of reasoned 

action, was a well-known cognitive model used to predict individual behaviors (Ajzen, 

1991b). This theoretic model proposed that individual behaviors could be predicted by 

behavioral intentions. In turn, behavioral intentions were determined by behavioral beliefs 

and attitudes; normative beliefs and subjective norms; and control beliefs and perceived 

behavioral controls (Ajzen, 1991; Ajzen & Fishbein, 2005). The TPB has been widely 

applied in a wide range of healthcare settings, such as predicting blood donation intentions, 

estimating condom use intentions, examining the predictors of breast self-examination, and 

investigating intentions to seek cancer screening (Albarracin, Johnson, Fishbein, & 

Muellerleile, 2001; Hahm et al., 2008; Mason & White, 2008; Masser, White, Hyde, Terry, 
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& Robinson, 2009). Given that the TPB has proved to be a powerful model for predicting 

and explaining human behavior in multiple health-related studies, this theory may be able 

to assist us to understand behavioral intentions among pre-Medicare eligible persons 

deciding whether to enroll in Medicare Part D program.   

         In summary, the goal of this study was to yield valuable information regarding the 

determinants of enrollment intentions surrounding the Medicare Part D program among 

pre-Medicare eligible individuals. An understanding of the decision-making process 

among these individuals had potentials to enhance their enrollment behaviors in the 

Medicare Part D program. In addition, by establishing a theory-based model, this project 

presented a useful analysis tool for consumer choices in the health insurance context.  

          To our knowledge, this was the first study to investigate the cognitive process 

involved in enrollment decisions in the Medicare Pat D program by utilizing a health 

behavior model. In addition, this was the first study we were aware of that explored 

enrollment intentions in the Medicare Part D program and was conducted within the pre-

Medicare eligible population (Persons 62-64 years of age).  

 

 

Research Objectives and Hypotheses 

       The overall objective of this project was to understand pre-Medicare eligible 

individuals’ decision-making in the context of Medicare Part D enrollment. Specifically,  

(1) This study examined correlations between underlying beliefs with attitudes, subjective 

norms, and perceived behavioral controls variables in the model of the TPB.  
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(2)  This study evaluated the strengths of paths among attitudes, subjective norms, 

perceived behavioral controls, and intentions to enroll in the model of the TPB.  

Hypothesis: 

 (a) A more favorable evaluation of the Medicare Part D program could result in a stronger 

intention to enroll;  

(b) A stronger perception of social normative pressures, or relevant others’ beliefs 

regarding enrolling in Medicare Part D drug plans could result in a stronger intention to 

enroll;  

(c) A greater perceived control of enrolling in the Medicare Part D program could result 

in a stronger intention to enroll. 
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CHAPTER II 

REVIEW OF LITERATURE 

Consumer Choices in Health Insurance  

 A number of studies have been conducted to examine consumer choices of health 

insurance. The earliest comprehensive research regarding consumer choices of health 

insurance plans may be that of Bashshur and Metzner (Bashshur, Metzner, & Worden, 

1967; Bashshur & Metzner, 1968; Bashshur & Metzner, 1970). They found that “perceived 

vulnerability” was the basic factor in determining the demand for health insurance. They 

concluded that persons with greater financial or health risk were more vulnerable, and were 

more likely to be aware of health insurance choices. Subsequently, a number of studies 

investigated decision making in choosing health plans. For example, Moustafa investigated 

the associations of socio-demographic variables and health plan attributes with HMO 

enrollment decisions (Moustafa, Hopkins, & Klein, 1971). Tessler and Mechanic examined 

SES factors affecting health plan choices, such as health status, attitudes, education status, 

and income levels (Tessler & Mechanic, 1975). Bice analyzed “risk vulnerability”  (refers to 

“an individual's (or family's) expectations regarding his (or its) future needs for medical 

care” pp.698) and its relationship with health plan selection behaviors.  In this study, risk 

vulnerability factors included health status, the health services utilization history, the family 

structure, and economic status (Bice, 1975). 

         Given the early work in the field of health plan decisions, an integrated conceptual 

model with regard to HMO consumers’ decision-making process was established by Acito 

(Acito, 1978).  Acito’s model began with the initial inputs reflecting characteristics of 
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consumers (i.e. demographics, attitudes, and beliefs), characteristics of HMO plans (i.e. 

cost, services covered, and convenience in access to care), and individual past experiences 

with health plans. Information processing was then started with these inputs when the 

consumer was presented health plan choices. The output of information processing was the 

decision to join or not join in a HMO plan. Regardless of the decision on the enrollment, 

further experience (either the experience with a new HMO plan or continued experience 

with present health plan) would update the initial information state of the consumer by 

changing his attitudes and beliefs (Acito, 1978).  

        Meanwhile, another well-known conceptual framework was Berki and Ashcraft’s 

theory of HMO enrollment decisions (Berki & Ashcraft, 1980). In Berki and Ashcraft’s 

model, consumers chose health plans by trading off insurance characteristics and delivery 

system characteristics. Insurance characteristics were evaluated to meet consumers’ needs 

in terms of “health risk perception” and “financial vulnerability”. “Health risk perception” 

and “financial vulnerability” reflected two aspects of expected utilization patterns; 

consumers determined their expected volume and types of health services (utilization 

patterns) based on their health beliefs, economic situations (income and employment 

status), and risk factors (including health status, previous utilization, and demographic 

characteristics). On the other side, delivery system characteristics were assessed in terms of 

consumers’ preferences for plan attributes (Berki & Ashcraft, 1980). 

       Building upon Berki’s work, Klinkman established a two-stage model of enrollment 

choices: the contract between employers and insurance companies and the contract between 

employers and employee consumers (Klinkman, 1991). In Klinkman’s model, individual 
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consumers made choices (stage II) after employers selected health insurance providers and 

health insurance plans (stage I). Second stage, known as “consumer information 

processing”, consisted of three steps. At first, consumers evaluated their SES status, health 

risks, health beliefs, demographic factors, and preferences for plan attributes. Then, they 

assessed health plan attributes in terms of cost and services features and make choices. 

Finally, consumers updated their preferences and reevaluate a health plan based on their 

experiences with the plan and the provider (refer to “feedback loop”) (Klinkman, 1991). 

      Sofaer also expanded upon the Berki and Ashcraft’s model by testing a conceptual 

model of health plan choices among Medicare HMO enrollees. His model included 

knowledge and information sources in addition to SES factors, health status, utilization of 

health services, health plan attributes, satisfaction with current health care, and the 

relationship with insurer. This study found that knowledge and information sources were 

the most important determinants of health care decisions of Medicare beneficiary. 

However, since there lacked of financial differences among different health plan options, 

the results showed little support for the financial vulnerability hypothesis proposed in the 

Berki’s model (S. Sofaer & Hurwicz, 1993).     

        Previous studies mainly focused on the “information processing” of consumer 

choices in health care context. The assumption underlying these models was that 

consumers were able to make rational choices to maximize their expected utility given 

available information (refer to the expected utility theory (Schoemaker, 1982). Based on 

this expected utility assumption, statistic methods or econometric approaches were 

commonly used to model health plan choices currently. Scanlon found that probit and 
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logit models were often applied to investigate the associations between the likelihood of 

enrolling in a particular health plan and important plan attributes (Scanlon et al., 1997). 

Due to potential estimation bias in statistical methods, econometric modeling approaches 

such as the conditional choice model and the nested choice model were more preferred in 

the literature (Buchmueller, 2000; Buchmueller, 2000; B. Dowd et al., 1994; B. E. Dowd 

et al., 2003; Feldman, Finch, Dowd, & Cassou, 1989). For example, Feldman et al (2002) 

estimated a nested logit model of health plan choice using survey data of employees at 20 

companies in Minneapolis and found that price was an important predictor of health plan 

choice;  Dowd (1994) investigated the association between characteristics of Medicare 

beneficiaries and health plan choices using probit equation;  Buchmueller (2000) 

examined the price sensitivity in health plan choices of Medicare beneficiaries by using 

probit regression model; and Dowd (2003) used nested logit model to estimate the effect 

of out-of-pocket premiums and benefits on Medicare beneficiaries choice among 

managed care health plans.  According to Scanlon, the advantage of the econometric 

modeling approach is “that they allow for the estimation of the trade-off between price 

and other health plan attributes that are included in the model” (Scanlon et al., 1997). In 

these econometric models, health plan attributes, such as price, quality, choice of 

provider, benefits, and plan convenience, were often regarded as primary variables. 

Secondary variables, which included demographics, health status, and SES variables, 

influenced consumer choices by interacting with primary variables (Scanlon et al., 1997).   

        Although the expected utility theory was commonly used in the models of consumer 

choices under uncertainty, it has been criticized for its inadequacy on estimating choice 
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behaviors. Because people didn’t construct problems and process information as the 

expected utility theory describes (Schoemaker, 1982). For example, Morton (1998) 

argued that previous models did not specifically define and measure the concept of 

“information processing” although that the importance of “information processing” has 

been constantly emphasized. Therefore, Morton questioned the adequacy of the 

assumption underlying the expected utility theory in the complex healthcare context 

(Morton, 1998). In the healthcare context, this assumption has also been questioned in 

other studies (Hibbard et al., 1997; Lubalin & Harris-Kojetin, 1999). Evidences showed 

that (1) consumers could only effectively use limited information in decision-making 

process (Slovic, 1982); (2) consumers were likely to simplify their choices by relying on 

one or two important dimensions of health plans (Payne, Bettmen, & Johnson, 1993; 

Tversky, Sattah, & Slovic, 1988); (3) consumers lacked preexisting preferences and were 

unable to estimate their potential healthcare needs in unfamiliar situations (Christensen-

Szalanski, 1984; Slovic, 1995); (4) consumers didn’t have an adequate knowledge of the 

healthcare context for health insurance choices (Hibbard & Jewett, 1998). Given these 

evidences, Lubalin concluded that consumers had difficulties to make rational choices 

given the complexity of health insurance information and the uncertainty of future risk 

(Lubalin & Harris-Kojetin, 1999).  

       Therefore, Morton (1998) proposed the notion of “enrollment environment”, which 

was defined as “the context within which health insurance is offered, characteristics of 

the insurance alternatives and the health care delivery system, and the availability and 

type of information about particular alternatives.” (Morton, 1998) In Morton’s model, 
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Medicaid managed care enrollment choices were affected by the interaction of consumer 

characteristics, enrollment environment and feedback from previous experiences. 

Similarly, Lubalin (1999) emphasized the importance of health care contextual 

information. He noted that consumers might not be able to optimize their health plan 

choices without understanding contextual information such as comparative quality of 

plans and providers and health plan information (such as costs and coverage) (Lubalin & 

Harris-Kojetin, 1999). Sofaer (1996) also said, “Medicare beneficiaries are interested in 

and value independent comparative information on the quality of health plans. 

Considerable background education is needed before average Medicare beneficiaries can 

make effective use of many specific quality measures. They need to understand what 

performance measures are and how they work. They need to understand more about 

managed care and how it works. They need a better understanding of how a health plan 

can make a difference in the quality of care. They can misunderstand specific quality 

measures if their implications are not self-evident and are not explained.” (S. Sofaer, 

1996).  

       In summary, current research in the consumer choices of health insurance plans 

primarily focused on economic and demographic analyses using statistical and 

econometric models. There lacked of theory-based studies investigating behavioral 

components in health insurance decision-making in the literature. These studies provided 

evaluable information regarding health plan selections. However, the economic theory 

underlying these studies was being questioned under health care context. In addition, 
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inconsistencies existed through these studies in terms of the determinants of health plan 

choices.  

 

 

The Theory of Planned Behavior (TPB) 

The theoretic foundation of the TPB 

         The TPB (Ajzen, 1991b) and its antecedent the Theory of Reasoned Action (TRA) 

(M. Fishbein & Ajzen, 1975a) originated from early studies of attitudes (Ajzen & 

Fishbein, 1969; M. Fishbein, 1963). In the field of social behavioral research, the concept 

of attitude was defined as the overall evaluation of a psychological object along with such 

attributes as good-bad, like-dislike, or prove-disprove (Ajzen & Fishbein, 2000; M. 

Fishbein & Ajzen, 1975a). The “psychological object” and “attribute” referred to any 

“discriminable aspect of an individual’s world” (Ajzen, 2008; M. Fishbein & Ajzen, 

1975a).  In the process of individual evaluation, “attributes” were attached on 

“psychological objects” through beliefs, where the belief was defined as the “subjective 

probability that the object has a certain attribute” (Ajzen, 2008).  For example, “a person 

believes that healthy eating (psychological objects) makes him fit (the attribute)” is an 

individual belief. In addition to an outcome evaluation (a certain attribute of an object), 

persons also assessed how likely this outcome happened, known as “belief strength”  

(Ajzen & Fishbein, 2000; Ajzen & Gilbert Cote, 2008). The Expectancy-Value model 

(Feather, 1982; M. Fishbein, 1963), clearly illustrated this evaluation process; 

specifically, how an individual’s attitude formed.  The EV model can be expressed by the 

equation 1.  
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A=∑ biei                                                   Equation 1 

As can be seen, an individual’s attitude toward an object (A) was assessed by summing 

up the products of the strength of each belief (bi) regarding this object and the subjective 

evaluation of the belief’s attribute (ei). Beliefs here were salient beliefs or accessible 

beliefs, because salient beliefs or accessible beliefs were those that first come to mind 

when individuals evaluated an object and these salient beliefs were more likely to 

determine an individual’s attitude toward the object (Ajzen & Fishbein, 2000; Ajzen, 

2008; M. Fishbein & Ajzen, 1975a). 

       The primary purpose of attitude formation was to facilitate behavior predictions. An 

understanding of the attitude-behavior relation required a distinction between two types 

of attitudes: “global attitudes” and “attitudes toward a behavior” (Ajzen & Gilbert Cote, 

2008). “Global attitudes” represented general evaluations of an object that did not involve 

any specific behavior.  “Attitudes toward a behavior” were evaluations about a particular 

individual behavior about an object (Ajzen, 2005; Ajzen & Gilbert Cote, 2008). Both 

“global attitudes” and “attitudes toward a behavior” have been employed to predict 

human behaviors (Kraus, 1995). These studies showed that “global attitudes” lacked the 

power in predicting specific behaviors in specific contexts although “global attitudes” 

could better predict general patterns of behaviors. By contrast, “attitudes toward a 

behavior”, demonstrated a strong predictive validity of behaviors and behavioral 

intentions when attitudes and behaviors were measured at compatibility levels (Epstein, 

1983). This phenomenon referred to the principle of compatibility.  The compatibility 

principle suggested that, given a specific behavior in terms of action, target, context, and 
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time, such as, why people do or do not enroll (action) in Medicare Part D drug plans 

(target) when they are approaching 65 years of age (time) in Minnesota (context)), strong 

correlations between attitudes and behaviors can be expected as long as the measures of 

attitudes and behaviors are consistent on these four elements of action, target, context, 

and time. The application of the compatible principle on behavior predictions underlied 

the formulation of the TPB thereafter (Ajzen & Fishbein, 2005; Ajzen, 2005; Ajzen & 

Gilbert Cote, 2008).  

  

The overview of the TPB 

      The Theory of Planned Behavior (TPB) was the extension of the TRP by adding the 

construct perceived behavioral controls. The TPB proposed that individual behaviors can 

be predicted by behavioral intentions given perceived control factors. In turn, behavioral 

intentions, as a central concept in the model, were determined by three categories of 

psychosocial constructs: 1) behavioral beliefs and attitudes toward the behavior, which 

represented expectations and evaluations of behavioral outcomes; 2) normative beliefs 

and subjective norms, which stood for perceived behavioral expectations of others; and 3) 

control beliefs and perceived behavioral controls, which referred to facilitators or 

impediments of the behavior. Generally, the more favorable attitude, the more positive 

subjective norm, and the greater the perceived behavioral control was associated with 

stronger intentions or larger likelihoods to perform behaviors. Meanwhile, the 

significance of these three constructs might vary on different behaviors and populations. 

Additionally, behavioral beliefs, normative beliefs, and control beliefs were a function of 
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themselves and various background factors. These background factors could be 

individual characteristics (e.g. personality, emotion, past experiences), SES, or available 

information (refer to Figure 1) (Ajzen, 1991b; Ajzen, 2002a; Ajzen & Fishbein, 2005; 

Ajzen & Gilbert Cote, 2008). These background factors were included in the TPB 

theoretical model although they might potentially influence persons’ beliefs. The reason 

was that background factors only indirectly influenced intentions and behaviors through 

behavioral, normative, and control beliefs. Namely, the effects of background factors on 

intentions and behaviors could be fully mediated by attitudes, subjective norms and 

perceived behavioral controls. In addition, the impacts and the selection of background 

factors varied on behaviors and populations (Ajzen & Fishbein, 2005; Hahm et al., 2008).    

 

Figure 1. The Theory of Planned Behavior 

 

 

Source: http://www.people.umass.edu/aizen/tpb.diag.html 
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factors  
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-social 
-information 
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The constructs of the TPB 

Intention  

        An individual’s intention was the central concept in the theory of planned behavior. 

In general, the stronger the intention to perform a behavior, the more likely the individual 

took action (Ajzen, 1991b).  In the original theory of reasoned action (TRA), the 

individual behavioral intention was defined as “the person’s subjective probability that he 

will perform the behavior in question” (M. Fishbein & Ajzen, 1975a). However, 

Warshaw and Davis argued that the definition of the behavioral intention in the TRA was 

more like a definition of the behavioral expectation. They indicated that the behavioral 

expectation actually took into account those behaviors of incomplete volitional controls 

in addition to volitional controlled behaviors (Warshaw & Davis, 1985). Nevertheless, 

the assumption of the TRA was that people had complete volitional controls over their 

behaviors (M. Fishbein & Ajzen, 1975b). The conceptual distinctions and relationships 

between behavioral intention and behavioral expectation can be expressed by Figure 2. 

As shown, the overlap section included the behavior under complete volitional controls 

and incomplete volitional controls were outside of the behavioral intention and were 

incorporated into the behavioral expectation. 
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Figure 2.  The Conceptual Relationships between Behavioral Intention & expectations 

 

 

       Conceptual confusions in definitions of the behavioral intention led to the 

inconsistencies in measuring behavioral intention. For example, “How likely is it...”and 

“I intend to…”were used to measure intentions according to both definitions. However, 

the predictive power differed; the measure of estimation “How likely is it...” was found to 

have stronger correlations with behaviors (Armitage & Conner, 2001; Warshaw & Davis, 

1985).  

       Considering the limitation of the TRA in predicting behaviors with incomplete 

volitional control, Ajzen extended the TRA to the TPB by adding the construct perceived 

behavioral control (Ajzen, 1991b). In the TPB, intentions were “assumed to capture the 

motivational factors that influence a behavior; they are indicators of how hard people are 

willing to try, of how much of an effort they are planning to exert, in order to perform the 

behavior” (Ajzen, 1991b). Taking the PBC into account, the measures of intentions 

became more consistent. Meanwhile, the amount of variance explained had been 

Behavioral 
intention (in TRB) 

Behavioral 
expectation 

Complete volitional controls  
Incomplete volitional controls  
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significantly improved to predict behavioral intentions and behaviors after the PBC was 

incorporated in the model (Ajzen, 1991b; Armitage & Conner, 2001). 

Attitudes toward behaviors (A) and behavioral beliefs  

      Attitudes toward behaviors derived directly from the Expectancy-Value model, The 

Expectancy-Value model, clearly illustrated how an individual’s attitude formed 

(Feather, 1982; M. Fishbein, 1963), which can be expressed by the Equation 1.  

A=∑ biei                                                   Equation 1 

As can be seen in equation 1, an individual’s attitude toward an object was assessed by 

summing up the products of the strength of each behavioral belief (bi) regarding this 

object and the subjective evaluation of the belief’s attribute (ei). Beliefs here were salient 

beliefs or accessible beliefs, because salient beliefs or accessible beliefs were those that 

first came to mind when an individual evaluated an object. These salient beliefs were 

more likely to determine an individual’s attitude toward the object (Ajzen & Fishbein, 

2000; Ajzen & Gilbert Cote, 2008; Ajzen, 2008). In the context of the TPB, a behavioral 

belief (or the strength of a behavioral belief) was “a person’s subjective probability that 

performing a behavior of interest will lead to a certain outcome” (Ajzen & Gilbert Cote, 

2008). The subjective evaluation of beliefs referred to the positive or negative value 

attached by the individual on the behavioral outcome (M. Fishbein & Ajzen, 1975a). The 

attitude toward a specific behavior was measured by asking questions with respect to the 

beliefs’ strength and the outcome evaluation respectively. The overall attitudes equaled to 

the sum of the products of the beliefs’ strength and the outcome evaluations for all 

behavioral beliefs (Ajzen & Gilbert Cote, 2008). For example, if there were two salient 
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beliefs towards the behavior “enrolling in Medicare Part D”, which were “Enrolling in 

Medicare Part D (behavior) will save my money (outcome)”, and “Enrolling in Medicare 

Part D (behavior) will provide me prescription drugs (outcome)”, respondents needed to 

be asked in the questionnaire to rate how likely each belief was (the strength of a belief) 

and how good/bad the outcome for each belief was (the outcome evaluation). Then 

attitudes towards “enrolling in Medicare Part D” can be calculated by summing up the 

products of the strength and the outcome evaluation for these two salient beliefs. 

 

Subjective norms (SN) and normative beliefs 

      The subjective norm was defined as “the person’s perception that most people who 

are important to him think he should or should not perform the behavior in question” (M. 

Fishbein & Ajzen, 1975a). The formation of subjective norms was based on the 

normative belief (ni) and the motivation to comply with the referent individual or group 

(mi). A normative belief was defined as “the expectation of subjective probability that a 

given referent individual or group would approve or disapprove of performing the 

behavior under investigation” (Ajzen & Gilbert Cote, 2008). As shown in the Equation 2, 

the subjective norm was obtained by adding the products of ni and mi for all normative 

beliefs.  

SN=∑ mini                                                   Equation 2 

Like how the attitude was measured, the subjective norm toward a specific behavior was 

measured by rating the normative belief’s strength and the motivation to comply with 

normative beliefs respectively. Then the overall subjective norm can be obtained by 
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adding the products of normative beliefs’ strength and the motivation to comply for all 

normative beliefs. 

 

Perceived behavioral controls (PBC) and control beliefs  

The perceived behavioral control is defined as “the people’s perception of the ease 

or difficulty of performing the behavior of interest” (Ajzen, 1991b). This construct enabled 

the TPB to predict behaviors with incomplete volitional controls, which could directly 

determine behavioral achievements together with the individual intention; meanwhile the 

PBC could indirectly influence behaviors though the individual intention (Ajzen, 1991b; 

Ajzen, 2002b). The concept of the PBC was mainly derived from Bandura’s research on 

self-efficacy.  Self-efficacy was concerned with judgments of how well one could conduct 

behaviors that required dealing with future situation (Bandura, 1977). The conceptual 

similarity between self-efficacy and the PBC was that both concepts were concerned with 

the perceived control over performing specific behavior rather than the estimation about the 

outcome of the behavior (Ajzen, 1991b; Bandura, 1977). However, some studies argued that 

the PBC and perceived self-efficacy conceptually differed in measuring behavioral 

intentions and actual behaviors. Specifically, self-efficacy reflects perceived ability (i.e. 

how easy or how difficult) to perform specific behavior; the PBC more focused on 

perceived controllability (i.e. how much control) over performing specific behavior (Ajzen, 

2002b; Cheung & Chan, 2000). A parallel perspective suggested that perceived self-efficacy 

represent internal control factors and perceived controllability reflects external controls 

(Ajzen, 2002b; Armitage & Conner, 2001) With regard to these arguments, Ajzen (2002) 
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elucidated conceptual connections as well as differentiations of self-efficacy, controllability, 

the PBC, and locus of control. This study indicated that either self-efficacy or the PBC is 

independent of locus of control; the distinction between perceived self-efficacy and 

perceived controllability actually reflected the two dimensions in the operationalization of 

the PBC; these two dimensions were correlated while they are distinguished (Ajzen, 2002b). 

      Congruent with the Expectancy-Value model (Feather, 1982; M. Fishbein, 1963), the 

formation of the PBC relied on the strength of control beliefs (ci) and the perceived power 

of control beliefs (pi), which can be expressed in the Equation 3.  

        PBC=∑ cipi                                                                               Equation 3 

As shown, the PBC was proportional to the sum of the products of the strength of control 

beliefs and the perceived power. A control belief here represented a facilitator or an 

impediment over performing a behavior (Ajzen, 2005). The strength of a control belief 

was “a person’s subjective probability that a given facilitating or inhibiting factor will be 

present” (Ajzen & Gilbert Cote, 2008). The power of a control belief referred to “the 

extent to which the control factor’s presence has the power to facilitate or impede 

performance of the behavior” (Ajzen, 2002b). The measure of the perceived behavioral 

control was similar to that of the other two parallel constructs in the TPB. The PBC could 

be measured on the basis of control beliefs. Specifically, two separate questions regarding 

the strength of control beliefs and the perceived power of these control beliefs might be 

proposed; then the PBC was obtained by summing up the products of the strength and the 

power for all accessible control beliefs (Ajzen, 1991b; Ajzen, 2002b). 
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The empirical support for the TPB  

The TPB theory has been widely applied to predict or explain behaviors as well as 

design behavioral interventions (For recent reviews see Ajzen 2008, Ajzen 2005, and 

Hardeman 2002) (Ajzen & Fishbein, 2005; Ajzen & Gilbert Cote, 2008; Ajzen, 2008; 

Hardeman et al., 2002).  Regarding the application of the TPB in healthcare context (For 

recent review see Ajzen 2007,Godin 2008) (Ajzen & Manstead, 2007; Godin, Belanger-

Gravel, Eccles, & Grimshaw, 2008), recent studies included predicting oocytes donation 

intentions, evaluating the vaccination program, estimating oral contraceptive uses, 

examining blood donation behaviors, assessing an intervention of diabetes care promotion, 

exploring  predictors of breast self-examination, and investigating intentions to receiving 

cancer screening (Baars et al., 2008; Hahm et al., 2008; Mason & White, 2008; Masser et 

al., 2009; Peyman & Oakley, 2008; Purewal & van den Akker, 2009).  A recent meta-

analysis (Godin et al., 2008) examining healthcare professionals’ intentions and behaviors 

reported that the R2 (the percentage of variance explained by the TPB) for intention and 

behavior  were 0.59 and 0.31. Another meta-analysis (Godin & Kok, 1996)on applications 

of the TPB to eight health behavior categories found that the averaged R2 were 0.41 for the 

prediction of intention and .34 for the prediction of behavior. Several other meta-analyses 

(Ajzen, 1991b; Armitage & Conner, 2001; Godin & Kok, 1996; Notani, 1998; Randall & 

Wolff, 1994; Sheeran, Trafimow, Finlay, & Norman, 2002) covering broader behavioral 

domains also indicated that the TPB could well explain individual intentions and 

behaviors. Table 1 summarized the correlations between the constructs of the TPB from 

these meta-analyses.  
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Table 1. A summary of correlations between the constructs of the TPB 

 
Meta-analyses on 
diverse behaviors 

Correlation between Intention and… Correlation between Behavior 
and… 

Attitude      Subjective  
Norm 

PBC Attitudes& 
(Randall & 
Wolff, 
1994)SN&PB
C 

Intention PBC Intention 
&PBC 

Ajzen (1991) N/A N/A N/A 0.71 N/A N/A 0.51 

Randall (1994) N/A N/A N/A N/A 0.45 N/A N/A 

Notani (1998) 0.51 0.34 0.36 N/A 0.47 0.25 N/A 

Godin (1996) 0.46 0.34 0.46 N/A 0.46 0.39 N/A 

Armitage (2001)* 0.49 0.34 0.43 .63 0.47 0.37 0.52 

Shreen (2002) 
 

N/A N/A N/A N/A 0.53 N/A N/A 

 
 
 

As can be seen in Table 1, for the prediction of intentions from attitudes, the 

correlations ranged from 0.46 to 0.51. For the prediction of intentions from the PBC, the 

correlations ranged from 0.36 to 0.46. The correlation between intentions and SN was 0.34. 

Multiple correlations between intention and its antecedents (attitudes, SN, and the PBC) 

were 0.63 and 0.71 in two meta-analyses. Regarding the association between behavior and 

intention or the PBC, the range was 0.45-0.53 between the behavior and the intention and 

was 0.25-0.39 between the behavior and the TBC. Multiple correlations between behavior 

and intention & PBC (0.52 and 0.51 in two studies) were substantial. Results also indicated 

that intention can be better predicted than behavior. In summary, the TBP has been 

consistently well supported across studies.  
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Given that the TPB proved to be a very powerful model for predicting and explaining 

a wide range of human behaviors in multiple studies, the TPB would assist us to understand 

behavioral intentions among pre-Medicare eligible individuals deciding whether to enroll in 

Medicare Part D program. 
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CHAPTER III 

METHODS 

Theoretic Framework  

       The instrument to measure pre-Medicare eligible individuals’ enrollment intentions 

of the Medicare Part D program was developed based on the Theory of Planned Behavior 

(TPB).  Given the TPB, pre-Medicare eligible individuals’ intentions to enroll in 

Medicare Part D were determined by (1) their outcome evaluations of enrolling in 

Medicare Part D (behavioral beliefs and attitudes); (2) the expectations of relevant others 

regarding their enrolling in Medicare Part D (normative beliefs and subjective norms); 

and (3) their perceived facilitators and impediments of enrolling in Medicare Part D 

(control beliefs and perceived behavioral controls) (See Figure 3 for the theoretic 

framework).   

Figure 3.          The Theoretic Framework of Measuring Enrollment Intentions  
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Participants and Sampling 

        Participants for this study were non-institutionalized adults in Minnesota age 62 -64 

years and not enrolled in the Medicare program. Institutional Review Board (IRB) 

approvals to conduct four phases of this study on the selected population were obtained 

from the University of Minnesota Human Subjects Research Review Committee. 

Respondents were informed that their participation was completely voluntary and that 

their responses would remain anonymous and confidential. 

       Convenient samples were used for focused interviews and pretest study; and random 

samples were used for pilot and main study. The random sample mailing list was 

purchased from KMLists (www.KMLists.com). The representativeness of this random 

sample was presented in Table 2.  

 
Table 2. The demographics comparison between purchased sample and census  
 

Demographics Census* Purchased sample  

Male: 
 
Female: 

48.86% 
 
51.14% 

48.9% 
 
51.1% 

5 major Counties (Hennepin, Ramsey, 
Dakota, Anoka, and Washington): 
 
 
Other 83 counties: 

49.45% 
 
 
 
50.55% 

50% 
 
 
 
50% 

White: 
 

94.02% N/A 

Total population: 132,007 2,000 (1.52% of total) 

     

 * Census source:  http://mcdc.missouri.edu/websas/estimates_by_age.shtml (age 62-64 in MN in 2008) 
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Study Design  

    This proposed project consisted of four phases: focus interviews, pretest study, pilot 

study, and main study. 

 

Phase I: Focused interviews 

Objectives 

The objective of focused interviews was to elicit salient beliefs from the pre-Medicare 

eligible population underlying the TPB constructs (attitudes, subjective norms, and 

perceived behavioral controls) likely to predict enrollment intentions in the Medicare Part 

D program. These salient beliefs included (1) the outcomes of enrolling in the Medicare 

Part D program (behavioral beliefs); (2) those individuals or groups who might influence 

participants’ decisions in enrolling in the Medicare Part D program (normative beliefs); 

and (3) the perceived barriers and facilitators to enroll in the Medicare Part D program 

(control beliefs). 

 

Participants and data collection 

Ten pre-Medicare eligible persons between 62 and 64 years of age were recruited 

through flyers posted around the campus of the University of Minnesota. The 

recruitment was terminated when there was no more new information obtained through 

interviews. Each participant received a $20 gift card after the interview as appreciation 

for their help. 
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       Semi-structured interviews were used for collecting data. A questioning route 

including twelve open-ended questions was developed to elicit participants’ behavioral, 

normative and control beliefs underlying their enrollment intentions of the Medicare Part 

D program. These open-ended questions were designed based on the work of Ajzen and 

Sutton (Ajzen & Fishbein, 1980; Sutton, French, Hennings, & et al, 2003Fall) (See 

Appendix A).  

 

Data analysis 

     Individual interviews were transcribed verbatim. Interview transcription and analysis 

followed procedures recommended by Ajzen and Halcomb (Ajzen & Fishbein, 1980; 

Halcomb & Davidson, 2006 Feb.). 

 Step1: Audio recorded interviews were reviewed repeatedly to amend and revise field 

notes until they provided a thorough reflection of interviews. 

 Step2:  Given a detailed record of field notes, important meaning units (a word or a 

sentence) were identified and the texts were condensed to develop a group of beliefs. 

These beliefs were coded into three categories: behavioral beliefs, normative beliefs and 

control beliefs. Meanwhile, the frequency of each belief was counted. Then beliefs with 

similar meaning in each category were grouped together. Finally, grouped beliefs in each 

category were ordered by frequency. 

 Step3: Modal salient sets of behavioral beliefs, normative beliefs, and control beliefs 

were identified by extracting those most frequently mentioned beliefs in each category. 

The extraction procedure followed the 75% rule of Ajzen (Ajzen & Fishbein, 1980). 
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They suggested that salient beliefs need to include as many as beliefs as necessary to 

account for a certain percentage (e.g. 75%) of the frequency of all beliefs elicited (the 

least arbitrary decision rule).  Finally, 84% of elicited behavioral beliefs, 100% of 

mentioned referents and 81% of elicited control beliefs were identified as salient beliefs 

underlying enrollment intentions of the Medicare Part D program in this sample of 

individuals.  

      Given the modal salient sets of behavioral beliefs, normative beliefs, and control 

beliefs, a pool of potential scale items was developed.   

 
 

Phase II: Pretest study  

The aims of pretest study were to refine measurement items and to determine 

whether these items could be fully understood by participants. In the pretest study, an 

email including the survey was sent to the list of alumni and employees of the college of 

pharmacy. This email asked if those who are over 62 years old and not enrolled in 

Medicare Part D could complete the survey and give feedback. Given the comments from 

twelve respondents, modifications were made to the wording of measurement items and a 

scale was initially established. This scale included 13 global measurement items (Part I), 

60 belief-based items (Part II-Part V) and 10 demographic questions (Part VI). All 

questions except for last section were scored in five-point Likert scale (-2~2). 
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Phase III: Pilot study.  

Objectives 

The pilot study aimed to finally establish the scale for measuring beliefs and 

enrollment intentions in the context of the Medicare Part D program. Specifically, the 

pilot study was to evaluate psychometric properties of 13 global scale items (Part I of the 

instrument) in terms of their multi-dimensionality and internal consistency reliability.  In 

addition, the pilot study intended to investigate the response rate, which would help me to 

estimate the sample size for the main survey. 

 

Participants and data collection 

At this stage, self-administered questionnaires were mailed to a random sample of 

500 persons between 62 and 64 years of age living in Minnesota. A three-contact 

procedure was used for collecting data (Dillman, 2000). First, each participant received a 

pre-notification letter explaining the objective and the significance of this project. Four 

days after the first mailing, a survey packet which included a cover letter, a $1 bill (as an 

incentive for completing the questionnaire), a survey (including instructions for 

answering scale items), and a postage paid return envelope were mailed to each 

participant. One week later, follow-up reminder postcards were mailed to the sample.  

 

Data analysis 

Principal axis factoring and oblique rotation (direct oblimin) were used to explore 

the four-factor structure (attitudes, subjective norms, perceived behavioral controls, and 
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enrollment intentions) of 13 global measurement items (Part I) of the instrument. In 

addition, internal consistency of each of these proposed four factors was evaluated in 

terms of Cronbach’s alpha. Individual global measurement items were evaluated using 

corrected item-total correlations and alpha if item deleted statistics (Pett, Lackey, & 

Sullivan, 2003). Data analyses were conducted using SAS 8.2 (See Appendix B for SAS 

Codes). 

 
 

Phase IV: Main study.  

Objectives 

The main study aimed to answer the research questions proposed in the first chapter. 

First, it was to examine the correlations between underlying beliefs and latent factors 

(attitudes, subjective norms, and perceived behavioral controls) in the model of the TPB. 

Second, it was to evaluate the strengths of paths among latent factors (attitudes, 

subjective norms, perceived behavioral controls, and intentions to enroll) in the model of 

the TPB.  

 

Participants and data collection 

At this stage, self-administered questionnaires were mailed to a large random 

sample of participants who are between 62 and 64 years of age living in Minnesota 

(N=1500). Data collection followed the Dillman’s four contacts procedures (Dillman, 

2000). First, each participant received a pre-notification letter explaining the objective 

and the significance of this project. Four days after the first mailing, a survey packet 
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which included a cover letter, a $1 bill (as an incentive for completing the 

questionnaire), a survey (including instructions for answering scale items), and a 

postage paid return envelope were mailed to each participant. One week later, follow-up 

reminder postcards were mailed to the sample. Finally, second survey packets were 

mailed to those respondents who were approachable but did not respond or return 

surveys within two weeks after the postcards were sent out (See Appendix C for the 

survey packet).  

 

Data analysis and TPB measures (Part I ＋Part II) 

Based on the TPB, data analyses and measurement models included two separated 

parts (See Figure 4). Part I applied Hierarchical Multiple Regression (HMR) to analyze 

the association of underlying beliefs (behavioral beliefs, normative beliefs, and control 

beliefs) with four latent factors (attitudes, subjective norms, and perceived behavioral 

controls). SAS 8.2 was used for HMR (See Appendix D for SAS Codes). Part II 

measured the association between latent factors (attitudes, subjective norms, and 

perceived behavioral controls) and individual intentions to enroll in Medicare Part D. 

This part first used Confirmatory Factor Analysis (CFA) to test the overall fit of the 

proposed model to the data and then used Path Analysis (PA) to evaluate the strengths 

of pathways in the model. SEM was conducted with SPSS AMOS 18 (See Chapter IV: 

Figure12—Firgure18 for AMOS outputs). 

 
 
 
 



 

 35 

Figure 4.  Overall Measurement Model of Data Analysis 
 
 
  
 
 
 
 

                                  

  

 Part I: Hierarchical Multiple Regression 

-- Outcome and independent variables:    

Outcome variables were attitudes, subjective norms, and perceived behavioral 

controls of enrolling in Medicare Part D. These three outcome variables were modeled as 

latent factors and each latent factor included three or four global measurement items 
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scored by 5-point Likert scale. The summative score of these three or four global 

measurement items was regarded as the outcome score for each latent factor. 

Behavioral beliefs, normative beliefs, and control beliefs were obtained by 

interviewing pre-Medicare eligible individuals. Given these elicited beliefs, belief-based 

items were developed as independent variables. These belief-based items included two 

measures with respect to each of beliefs, and each measure was scored by 5-point Likert 

scale. For example, belief-based items for the attitude consisted of behavioral belief 

strength and outcome evaluations (See Figure 5); Belief-based items for subjective norms 

included normative belief strength and motivation to comply (See Figure 6); and belief-

based items for perceived behavioral controls were composed of control belief strength 

and power of control beliefs (See Figure 7).  

 

-- Statistical and measurement models  

A series of hierarchical regression analyses were separately conducted for attitudes, 

SN and PBC.  

Formulas were given as following:  

(1)     A=∑biei       A= the sum of four global items scores for attitudes (A1+ A2+ A3+ A4)  
                               b=strength of the behavioral belief  
                               e=outcome evaluation 
                               i= the number of behavioral beliefs (i=10) 
 

Hierarchical regression of attitudes was:             

  Step 1(behavioral belief strength): A= Intercept+α1b1+… +αibi 

  Step 2 (outcome evaluation):        A= Intercept+α1b1+… +αibi + ß1b1+… +ßibi 
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  Step 3 (multiplicative term):    A= Intercept+α1b1+…+αibi + ß1b1… +ßibi + γ1e1b1.. γ ieibi 

The significance of coefficiencies in hierarchical regressions revealed the predictors 

of Medicare Part D attitudes on behavioral beliefs. In addition, model F-tests could be used 

to examine if multiplicative terms could significantly improve the model in predicting 

attitudes. 

 

Figure 5.  Belief-based Items and Global items for Attitudes 
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Examples: 

* Belief-based items (behavioral beliefs): 

Belief strength (b): My enrollment in Medicare Part D will save my money on 

medications.   

Strongly disagree -2 -1 0 1 2 Strongly agree 

Outcome evaluation (e): Saving my money is: Very bad -2 -1 0 1 2 Very Good. 

* Global measurement items (A):  

For me, enrolling in Medicare Part D is: Harmful -2 -1 0 1 2 Beneficial. 

 
 
(2)    SN=∑mini     SN= the sum of three global item scores for subjective norms 

(SN1+SN2+SN3) 
                               m= motivation to comply with relevant others 
                               n= strength of the normative belief 
                               i= the number of normative beliefs (i=8) 
   

Hierarchical regression of subjective norms on normative beliefs is:             

  Step 1(normative belief strength): SN= Intercept+α’1n1+… +α’ ini 

  Step 2 (motivation to comply):     SN= Intercept+α’1n1+… +α’ ini + ß’1m1+… +ß’imi 

  Step 3 (multiplicative term):       SN= Intercept+α’1n1+… +α’ ini + ß’1m1+… +ß’imi  

                                                              + γ’1n1m1… γ’  inimi 

The significance of coefficients in hierarchical regressions revealed the predictors of 

subjective norms on normative beliefs. In addition, model F-tests could be used to examine 

if multiplicative terms could significantly improve the model in predicting attitudes. 
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Figure 6: Belief-based Items and Global items for Subjective Norms 

Subjective norms 
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* Belief-based item (normative beliefs): 

Belief strength (n): My friends would approve of my enrollment in Medicare Part D.   

Strongly disagree 1 2 3 4 5  Strongly agree 

Motivation to comply (m): How much do you care about your friends’ opinions of 

your enrolling in Medicare Part D.  Not at all  1 2 3 4 5 Very much 

* Global measurement item (SN):  
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People who are important to me would Disapprove 1 2 3 4 5 Approve of my 

enrollment in Medicare Part D.  

 

(3) PBC=∑cipi         PBC= the averaged score of global items of perceived behavior controls  
                               (PBC1+PBC2+PBC3+ PBC3) 
                               c= strength of the control belief 
                               p= power of the control belief 
                               i= the number of control beliefs (i=9) 
    

 Hierarchical regression of perceived behavioral controls on control beliefs is:             

  Step 1(control belief strength):         PBC= Intercept+α”1c1+… +α” ici 

  Step 2 (power of the control belief): PBC= Intercept+α”1c1+… +α” ici + ß”1p1+… +ß”ipi 

  Step 3 (multiplicative term):            PBC= Intercept+ α”1c1+… +α” ici + ß”1p1+… +ß”ipi  

                                                                      + γ”1c1p1… γ”  icipi 

The significance of coefficients in hierarchical regressions revealed the predictors of 

perceived behavioral controls on control beliefs. In addition, model F-tests could be used 

to examine if multiplicative terms could significantly improve the model in predicting 

attitudes. 
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Figure 7: Belief-based Items and Global items for Perceived Behavioral Controls 

Perceived behavioral controls 

 

 

 

 

 

 

 

 

 

 

 
 
 

Examples: 

* Belief-based item (control beliefs): 

Belief strength (c): Consulting with my pharmacist would help me to enroll in 

Medicare Part D.   Strongly disagree 1 2 3 4 5  Strongly agree 

Power (p): Consulting with my pharmacist would makes my enrollment in Medicare 

Part D.   Very difficult 1 2 3 4 5  Very easy. 

* Global measurement item (PBCi):  

For me to enroll in Medicare Part D is: Extremely easy 1 2 3 4 5  Extremely difficult. 
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Part II: Structural Equation Modeling (SEM) 

-- Latent factors and observed indicators 

Latent variable included attitudes measured by four observed indicators, subjective 

norms measured by three observed indicators, perceived behavioral controls measured by 

four observed indicators, and individual intentions to enroll in Medicare Part D measured 

by four observed indicators. All of these observed variables were scored by 5-point Likert 

scale. Figure 8 provided an overview of global items of latent variables. 

 
Figure 8.  Global items (observed indicators) for Latent Factors (A, SN, and PBC) 
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* Global measurement item (I):  

I intend to enroll in Medicare Part D when I am 65 years old.    

Strongly disagree 1 2 3 4 5  Strongly agree 

 

-- Testing the hybrid model  

The SEM was applied to test a hybrid model which included both measurement and 

structural portions, also called structural regression (SR) model (Kline, 2005) (See Figure 

9). According to Kline, the identification of an SR model and its subsequent estimation 

were both conducted for measurement and structural components separately. Also, “there 

was a common theme to identification and analysis: a valid measurement model is needed 

before the structural component of an SR model can be evaluated.”(Kline, 2005; pp 212).  

Therefore, the analysis of this SR model was decomposed into two parts. First, the SR 

model was re-specified as a measurement model with all possible unanalyzed associations 

among factors. The confirmatory factor analysis (CFA) and model fit index were applied 

to assess the adequacy of the measurement model. In the meantime, multiple-group CFA 

was conducted to examine whether the factor structure maintained constant through female 

and male populations. Given an acceptable and valid CFA model, the second step of 

analysis specified the structural portion of the SR model as a path model. Since the SR 

model was equivalent to the CFA model, the SR model was evaluated by comparing the 

SR model with CFA model. In addition, the strengths of paths between latent variables, 

attitudes, subjective norms, perceived behavioral controls, and intentions were assessed.  
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(1) Confirmatory factor analysis (CFA) 

At this stage, SR model was re-specified as a measurement model (See Figure 10). 

In CFA model, attitudes, subjective norm, perceived behavioral control, and intentions 

were modeled as latent factors; each latent factor included three or four observed 

indicators. The goal of CFA was to evaluate whether this measurement model could 

explain the data (here, the correlations and covariance among observed indicators) 

reasonably well. In addition, the group-CFA was conducted within male and female 

populations to evaluate the measurement invariance.  

The assumptions of this CFA model were listed below: 

• Four latent factors (A, SN, PBC, and I) were assumed correlated.  

• Indicators were continuous variables and assumed multivariate normal 

distributed. 

• Measurement errors (E1-E15) were independent of each other and of the latent 

factors. 

     The requirements for identifying this CFA model were listed below:  

• Degrees of freedom were over or equal to zero (df ≥0). 

• Both measurement errors (E1-E15) and latent factors (A, SN, PBC, and I) had a 

scale. 

• Each factor (A, SN, PBC, and I) had at least two indicators. 

The estimations of this CFA model were listed below: 

• Unstandardized estimates included covariance between each pair of factors, 

unstandardized factor loadings on indicators, measurement error variances, and 
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factor variances.  

•  Standardized estimates included correlations between each pair of factors, 

standardized factor loadings on indicators, and measurement error variances. 

The model fit indexes used to assess the adequacy of this CFA model were listed 

below: 

• Model Chi-Square (χm2): The model Chi-Square was the most basic fit index in 

SEM analysis. It equaled the product (N-1) FML, where N-1 was the degrees of 

the freedom (df) in the sample and FML was the value of the statistical criteria 

minimized in maximum likelihood estimation. Assuming the large sample and 

multivariate normality, the null hypothesis of model test was that the 

researcher’s model had perfect fit in the population, χm2 approximate a central 

chi-square distribution with only one parameter, the degrees of the freedom. As 

the value of χM
2 increases, the fit of the model became worse. A non-significant 

chi-square indicated perfect model fit. 

• Root Mean Square Error of Approximation (RMSEA): The RMSEA 

approximated non-central chi-square distribution, which did not require 

hypothesizing the perfect model in the population. A non-central chi-square 

distribution had a noncentrality parameter delta (δ) in addition to sample size. 

The δ reflected the degree of misspecification of the researcher’s model, often 

estimated as the difference between χm2 and dfM, or zero, whichever was 

greater.     

δM = max (χM
2  - dfM, 0) 
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The RMSEA estimated the amount of error of approximation per model degrees 

of freedom and took sample size into account.  

                               RMSEA=√δM/dfM (N-1) 

The higher value of RMSEA indicated worse fit. Conventionally, RMSEA <= 

0.5 indicated close approximate fit, values between .05 and .08 suggested 

reasonable error of approximation, and RMSEA >= .10 indicated poor fit. 90% 

confidence interval for RMSEA estimate was generally reported. 

• Comparative Fit Index (CFI): The CFI assessed the relative improvement in the 

fit of the researcher’s model compared with baseline or null model. Typically, 

baseline model was an independent model assuming zero population covariance 

among observed variables.  

                              CFI = 1-δM/δB 

WhereδM andδB estimated the noncentrality parameter of a noncentrality chi-

square distribution for the researcher’s model and the baseline model. The rule of 

thumb was that CFI > .90 indicated reasonable good fit of the research’s model. 

     The indicators of the construct validity were listed as follows:  

• Factor loadings (λ, measurement weights in AMOS) 

• Factor variance and covariance (φ, structural covariances in AMOS) 

• Measurement error variance (ψ, measurement residuals in AMOS) 
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(2) Path analysis (PA) 

     After CFA was conducted to the adequacy of measurement model, the evaluation of 

the structural model was conducted to estimate the magnitude and significance of the 

pathways between latent factors (A, SN, PBC, and I) and to see if the structural model 

that could explain the data (here, using the estimated covariance and correlations among 

latent factors from CFA) reasonably well (see Figure 11).  

The assumptions of this PA model were listed below: 

• A, SN, PBC, and disturbances (Di) to I were unrelated.  

• A, SN, and PBC were presumed to cause I given the theory of planned behaviors 

The requirements for identifying this PA model were listed below:  

• Degrees of freedom were over or equal to zero (df ≥0). 

• Unobserved variable (Di) had a scale. 

The estimations of this PA model were listed below: 

• Unstandardized estimates included covariance between each pair of presumed 

causing factors (A, SN, and PBC), path coefficients between causing factors (A, 

SN, PBC) and outcome factor (I), disturbances variances, causing factor 

variances, and the variances explained by the model (R2).   

•  Standardized estimates included correlations between each pair of presumed 

causing factors (A, SN, and PBC), path coefficients between causing factors (A, 

SN, PBC) and outcome factor (I), and the variances explained by the model (R2).   
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The model fit indexes used to assess the adequacy of this PA model were listed 

below: 

• Model Chi-Square  

• Root Mean Square Error of Approximation (RMSEA) 

• Comparative Fit Index (CFI) 

 
 
 
Figure 9.  Structural Regression Model 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

* A 1—A4 were observed indicators for latent factor A, SN1—SN3 were observed 

indicators for latent factor SN, and PBC1—PBC4 were observed indicators for latent 

factor PBC. I1—I4 were observed indicators for Intention. E1—E15 were measurement 

errors for all 15 indicators. 
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Figure 10: Confirmatory Factor Analysis Model 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11: Path Analysis Model 
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* A, SN, and PBC represented causing factors; I referred to the outcome factor; Di was the 

disturbance (i.e. residuals).  
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CHAPTER IV 

RESULTS & DISCUSSION 

Phase I: Focused Interviews 

Demographic characteristics  

Demographic information for the ten pre-Medicare eligible participants in focused 

interviews was summarized in Table 3. As shown, most participants were white and in 

good or excellent health status. However, only half of them reported having stable health 

insurance. Three participants had no insurance and two participants received 

Consolidated Omnibus Budget Reconciliation Act (COBRA) health insurance (an 

extension of health insurance from former employers).  

 
 
Table 3.  A summary of demographic information of participants (N=10) 
 

 

 

 
Categories 

 
Groups  (No. of participants) 

Age 62 yrs           (4) 
63 yrs           (4) 
64 yrs           (2) 

Gender 
 

Male             (4) 
Female         (6) 

Race White            (9) 
Non-white     (1) 

Insurance status Insured         (5) 
COBRA        (2) 
Uninsured     (3) 

Health status Excellent / No medications  (4) 
Good / 1-3 medications       (5) 
Fair / Over 3 medications    (1) 
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Elicited beliefs 

Content analyses resulted in 9 behavioral beliefs, 5 normative beliefs, and 8 control 

beliefs based on the focused interviews with ten participants (See Table 4).  

Table 4. A summary of modal salient behavioral, normative, and control beliefs 

 
* N is the number of participants 
 
 

 
Categories 

 
Salient beliefs for “enrolling in Medicare Part D” 

 
Behavioral beliefs  

 
Advantage or likes (N*) 

 
Disadvantage or dislikes (N) 

* Save me money on  medications (10) 
* Provide me drug coverage (10) 
* Provide me financial and medical    
security in my later life (7) 

 

* Monthly premium could be high (7) 
* Only provide me with limited drug 
coverage (6) 
* The complexity of Medicare Part D   
would make me confused (6) 
* Medicare Part D drug plans would change 
every year (4) 
* Drug coverage gap (Donut hole) would  
be disadvantageous  (4) 
* Takes too much time and effort to enroll 
in Medicare Part D (4) 
 

Normative beliefs  
 

Disapproval Approval or Influential (N) 
 

 
 

* Immediate family members (including 
parents, and spouses) (7) 
* Friends (7) 
* The general public (6) 
* Doctor or Pharmacist (5) 
* Senior organizations (AARP, Area 
Agency on Aging, Senior Centers and etc.) 
(4) 
 

Control beliefs 
 

Barriers (N) 
 

Facilitators (N) 

* It is hard to understand Part D drug 
insurance information. (9) 
* It is difficult to obtain adequate 
information comparing drug plan 
options. (7) 
 

* Online information (7) 
*Mailing education materials (7) 
*Talking with friends who are making 
decisions (5) 
*Talking with people who are already in 
Medicare Part D (5) 
*Consulting with insurance companies (4) 
* Consulting with senior organizations or 
community groups (4) 
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Behavioral beliefs 

       There was general consensus among pre-Medicare eligible individuals that Medicare 

Part D would provide them drug coverage and save money on their medications. In 

addition, financial and health security in their later lives was regarded by most 

interviewees as a main advantage of Medicare Part D. For instance, one participant 

noted“…Knowing I am getting older, knowing I will have a need for drugs in the future, 

and not knowing what the timeline is, I think I should get at least some Part D drug 

coverage. It is security”; and another participant said “When people get older, you might 

have health related issues; the bill can be expensive. Enrolling in Part D can avoid 

financial disaster.”  

       Meanwhile, there were three main concerns regarding Medicare Part D. The first was 

that Medicare Part D might result in high monthly premiums. They said: “Premiums 

possibly are more than I want” and “It (the premium) may cost me more when I just take 

a few generic drugs.” Another major concern was that Medicare Part D might not cover 

their medications. One of interviewees asked “How come some drugs are not covered, 

how come drugs are covered at different levels (in Medicare Part D?” Many participants 

thought that Medicare Part D plan formularies with limited drug coverage would be 

disadvantageous for them. Finally, the complexity of the Medicare Part D program was 

regarded as one of its primary disadvantages. One interviewee noted that “It [Medicare 

Part D] is overwhelming and way too complicated. There are so many different plans 

that are really not different sometimes.” 
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       In addition to the three main disadvantages they perceived, factors such as “the 

instability of Medicare drug plans”, “the complex enrollment process” and “doughnut 

hole” were often considered unfavorable.  For example, one participant said: “Every year 

they have to re-deal with the whole thing, and plans change every year. Plan that works 

for you last year might not work for you this year.” Regarding the ‘the complex enrollment 

process of Medicare Part D’, one participant told us that “The pain in the neck is that you 

have to sit down over a few days and really pay attentions to find information and check 

with providers.” In addition, “doughnut hole” was also regarded disadvantageous. “(We) 

have to calculate medications month by month to avoid ‘doughnut hole’, I think any 

additional payment (through ‘doughnut hole’) probably be significant for people with 

restricted income.” One interviewee explained. 

 

Normative beliefs 

       In our interviews, there were no individuals or groups that participants knew of who 

might disapprove of them enrolling in Medicare Part D. Most interviewees said that 

immediate family members (mostly spouses and parents) and friends were most likely to 

influence their decisions about enrolling in Medicare Part D. One participant explained: 

“ (I have) peer pressures from every one. People I know think I should enroll; this is 

something you need to do…” Another influential factor was social pressure from the 

general public. Another interviewee said: “Most people, especially in the Midwest, think 

you should enroll to get insurance…”  In addition, medical professionals (doctors and 
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pharmacists) and senior organizations were the groups that participants thought might 

influence their decisions in enrolling in Medicare Part D.  

 

Control beliefs 

       The incomprehensibility of Medicare Part D drug insurance information and lack of 

comparative information among different Part D drug plans were described as major 

barriers to enrolling in the Medicare Part D program. One participants noted that “It 

[Medicare Part D] is overwhelming, way too complicated”; and another one said that 

“There are too many options, too many things to think about, too many possibilities”. In 

addition, an interviewee explained: “Compared with other programs, it is not easy to find 

information to compare options (of Medicare Part D).” 

       Two factors reported helpful to pre-Medicare eligible individuals in enrolling in 

Medicare Part D were on-line information and mailed education materials. Most 

participants agreed that websites could help them find information to assist with the 

enrollment in Medicare Part D; meanwhile, they mentioned that informational brochures 

with an understandable layout would make it easier for them to enroll in a Medicare Part D 

drug plan. Other facilitators included “talking with friends who are making the same 

decisions”, “talking with people who are already in Medicare Part D”, “consulting with 

insurance companies”, and “consulting with senior organizations or community groups”.  

According to one of our interviewees, “The only place to get unbiased information is 

senior organizations, (like the) health senior information center, area agency on aging, 

state board on aging, and senior federation, senior centers.” 
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Summarized results  

       Focused interviews suggested that pre-Medicare eligible individuals have very limited 

knowledge regarding the Medicare Part D program. The aspects that they were most 

familiar with were “a prescription drug program for seniors”, “a confusing and complex 

program”, and “doughnut hole”. One of participants said, “If I am an uninformed senior 

citizen, I would have no clue what anybody is talking about.” The reason for this may be 

that some pre-Medicare eligible individuals still have drug coverage, either with employer-

sponsored insurance or a spouse’s insurance plan.  Therefore, they might not be concerned 

with Medicare Part D and not informed regarding the program.  

        Overall, this sample of pre-Medicare eligible individuals had favorable attitudes 

toward the Medicare Part D program. Most of them believed that Medicare Part D would 

save money and provide drug coverage; however, they frequently expressed concerns 

regarding this program related to their individual situations, such as high monthly 

premiums, inadequate drug coverage, and the drug coverage gap. One interviewee 

explained that “It [Medicare Part D] works very differently for individual people, 

extremely differently. It works well for people who have really few drugs and who take a 

lot of generic drugs or for people who hit the catastrophic benefits. For most people in the 

middle, it [Medicare Part D] is very expensive.”  

Given the complexity of the Medicare Part D program, it is not surprising to find that 

many pre-Medicare eligible individuals are confused about this program. Although many 

know of some information resources they could turn to regarding this program, they think 
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it is still difficult to understand this information and enroll in an appropriate drug plan. 

One interviewee said: “I have heard very little about it. But the little bit I heard is it is very 

complicated.” 

 

Strengths and limitations      

       The strength of this qualitative study is that interview questions were developed 

based on a health behavior theory. Theory-based interviews greatly facilitated the content 

analyses by providing a framework for coding elicited beliefs. However, the results may 

have been influenced by several limitations. First, only ten participants were recruited in 

the study. Sample size was decided by reaching the point of data saturation. However, 

Francis and colleagues proposed that a minimum 10 interviews be conducted for initial 

analysis with three more consecutive interviews without new information emerging 

necessary as ‘stopping criteria’(Francis, Robertson, Gidewell, & et al., 2009 Oct 22).   

Thus, the set of beliefs elicited from only ten interviewees might not be an exhaustive 

listing.  Second, most of our participants were healthy and white with half having no 

stable insurance. These demographic characteristics were not likely to reflect the 

demographics of the general pre-Medicare eligible population in Minnesota and might 

limit the generalizability of the results.  

      The purpose of this qualitative study was to elicit salient beliefs from the pre-

Medicare eligible population regarding the Medicare Part D program. Further research 

using a quantitative study design and a larger random sample was conducted to assess the 
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association between these beliefs (factors) and the enrollment intentions of the pre-

Medicare eligible population.  

 

 

Phase II: Pretest Study  

In pretest study, twelve respondents filled out the survey and gave comments to the 

researcher about the items in terms of their readability, clarity, and comprehensibility. 

Modifications were made to the wording of measurement items when necessary. Since 

the majority of respondents were professors or pharmacists, they might have more 

knowledge of the Medicare Part D program than those general pre-Medicare eligible 

individuals. The ability of these respondents to understand survey items might be higher 

than general pre-Medicare eligible individuals; therefore, some hard questions were 

likely to be neglected. 

 Finally, an instrument was established and included six parts. Part I asked about 

general opinions on enrolling in Medicare Part D. Part II asked questions about the 

outcomes respondents expected from enrolling in Medicare Part D and how good or bad 

the expected results would be. Part III asked about the factors that might help respondents 

to enroll in Medicare Part D and how powerful those factors would be in helping them 

enroll in Medicare D. Part IV asked about the opinions of others about enrolling in 

Medicare Part D and how much they care about those opinions. Part V asked the attitude 

towards Medication Therapy Management Services (MTMS). Part VI asked demographic 

information about participants. Finally, this scale included13 global measurement items 
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(Part I), 60 belief-based items (Part II-Part V) and 10 demographic questions (Part VI). 

All questions except for last section were rated in five-point Likert scale (-2~2). 

 

 

Phase III: Pilot Study 

Demographic characteristics 

In pilot study, 500 surveys were sent out and 197 surveys were returned. 173 out these 

197 surveys were eligible for inclusion criteria of the study. The usable response rate was 

36.34%. Demographic information of 173 eligible respondents was summarized in Table 

5&6. As shown from Table 5, the percentage of female (54%) respondents was higher than 

that of male respondents (46%). Additionally, most of our respondents were white (97%) 

and married (76%). The distributions of gender, race, and marital status basically 

represented the state distribution of persons between 62 and 64 years (P-value of one 

sample t-test>0.05) (see table 5). Other collected basic information included health status, 

drug coverage, and daily prescription utilizations (See Table 6). As shown, the majority of 

our respondents (86%) perceived themselves to have an excellent, very good or good health 

status. Seventy six percent of them take 3 or less prescriptions every day. In addition, most 

of respondents had drug coverage (90%). They either had current employer’s insurance 

(35%), spouse’s plan (18%), retiree drug coverage (12%) or other types of health 

insurances.  
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Table 5. State demographics compared with survey demographics (N=173) 

Variables Categories                         Survey demographics %  State demographics * (%) 

Gender 
Male  
Female 

46%   (P=0.75) 
54%  

48% 
52% 

Race 

White  
Other 

97%  (p=0.61) 
3%   

95%      
5% 

Marital status 
Married 
Other 

76%   (p=0.35) 
24% 

74% 
26%  (60-64yrs) 

 

* Source: http://www.demography.state.mn.us/Census2000.html 

 
 
Table 6. Demographic characteristics of pre-Medicare eligible individuals (N=173) 
 

Variables (missing value) Categories Percentage (n) 

Age (2) 62 yrs 8% (14) 

 63 yrs 80% (137) 

 64 yrs 12% (20) 

Gender (1) Male 47% (80) 
 Female 53% (92) 
Education level (3) High school/GED 26% (44) 

 Some college 31% (53) 

 BA/BS 26% (44) 

 Master and above 17% (29) 

Household income (20) <$10,000 2% (3) 

 $10,000-$19,999 7%(10) 

 $20,000-$29,999 7%(11) 

 $30,000-$39,999 12%(19) 

 40,000-$49,999 9%(13) 

 $50,000-$99,999 41% (63) 

 >$100,000 22% (34) 

Average household  persons(4) 2.01 (SD=0.71)  

Marital status (2) Married 76% (129) 

 Single, never married  6% (11) 
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 Divorced or separated 12% (20) 
 Widowed 6% (10) 
Race (6) White 97% (162) 

 Other 3.00% (5) 

Health status (3) Excellent 24.71% (42) 

 Very good 35.29% (60) 

 Good 25.88% (44) 

 Fair  10.59% (18) 
 Poor 3.52% (6) 
Daily Rx (3) None 22.94% (39) 

 1—3 52.94% (90) 

 4—6 12.94% (22) 

 7—9 7.65% (13) 

 >10 3.53% (6) 

Drug coverage (0) No coverage  10.47% (18) 

 COBRA 5.23% (9) 

 Current employer’s insurance 34.88% (60) 

 Spouse's plan 18.02% (31) 

 Self-purchased health insurance 10.47% (18) 

 Retiree drug coverage from former employer 11.63% (20) 

 VA 4.07% (7) 

 TriCare or military drug coverage 0.58% (1) 

 Patient assistance program from drug companies 1.74% (3) 

 Medicaid/Medical Assistance 0.58% (1) 

 Other  9% (15) 
 

Factor structure of global measurement items  

Exploratory factor analysis (EFA) supported the four-factor structure (attitudes, 

subjective norms, perceived behavioral controls, and enrollment intentions) of 13 global 

measurement items. Given the eigenvalues of the reduced correlation matrix in the 

analysis, about 100% common variance among 13 global items could be explained by 

these four factors (See Table 7). In addition, these 4 factors were highly correlated. The 

correlations between each pair of these four factors ranged from 0.32 to 0.59 (See Table 
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8). The Root Mean Square Off-Diagonal Residuals (RMS) is 0.02 (cut-off is 0.05) 

indicating a good fit of the four-factor model to the data.  

 

Table 7. Final eigenvalue of the reduced correlation matrix  

Factors Eigenvalue  Proportion Cumulative 

1 6.74 73.16% 73.16% 

2 0.97 10.54% 83.7% 

3  0.83 8.99% 92.69% 

4  0.67 7.31% 100% 

 
Table 8.  Inter-factor correlations among factors 

 
 
 

 

 

 

Factor loadings and reliability of factors 

Table 9 summarized the simple statistics of individual items, factor loadings, item-total 

correlations and Cronbach’s alpha for four factors (attitudes, subjective norms, perceived 

behavioral controls, and enrollment intentions in Medicare Part D). As shown, item-to-

factor loadings ranged from 0.42 to 0.95 indicating items were highly correlated with their 

factors. Additionally, item-total correlations were strong for items of attitudes, subjective 

norms and enrollment intentions (0.61~0.95). Cronbach’s alpha for these three factors were 

high ranging from 0.89 to 0.96. All these evidences supported the four factor structure of 

global measurement items. However, limitations existed. First, the reliability of enrollment 

  Factor 1 Factor 2 Factor 3 Factor 4 

Factor 1 (Attitudes) 1 0.59  0.53 0.37 

Factor 2 (Intentions) 0.59 1 0.57 0.40 

Factor 3 (Subjective norms) 0.53 0.57 1 0.32 

Factor 4 (Behavioral controls) 0.37 0.40 0.32 1 
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intentions was extremely high (0.96); then one more item was added to increase the 

variability of this factor in the revised survey. Second, reliability (0.63) and item-total 

correlations (0.37~0.51) of perceived behavioral controls are not high. To increase the 

reliability of perceived behavioral controls, one more item was added in the revised survey. 

Third, the response rates for attitudes items were significantly lower than other items; 

therefore, the instruction for answering this question was revised to fix this problem. In 

addition, all items were scored from 1~5 in the revised survey to enhance data entering. 

Final survey was established after the pilot study (See Appendix C for the survey).  

 
Table 9.  Simple Statistics, Factor Loadings, Item-total Correlations and Reliabilities for Subscales 
 
                                                                                                                                    
 

 
                                                                    Mean (SD)    Factor loading (λλλλ)                     Reliability (αααα) 
 

 
Attitudes                                                                                                                                             0.89 

* For me, enrolling in Medicare Part D when  

   I am 65 years old would be:  

        Disadvantageous --- Advantageous            4.19 (0.82)             0.80                      0.81   

    Unfavorable---Favorable                            4.27 (0.82)            0.81                      0.83 

      Unpleasant --- Pleasant                               3.73 (0.84)            0.63                      0.61 

    Harmful--- Beneficial                                 4.06 (0.87)            0.92                      0.82 

  (Item response rates: 65%~78%)                                                                                                                           
 

Subjective norms                                                                                                                               0.90 
                                                                                       
                                            my    3.94  3.98 (0.82)            0.53                       0.72                                                                 
 
 
          3.94 (0.85)            0.84                         0.87 
 
 
                                                                            3.91 (0.86)             0.86                        0.83 
 
 
(Item response rates: 98%) 
 

 * People who are important to me would    
approve of my enrolling in Medicare 
Part D. 

 * People who are important to me think 
I should enroll in Medicare Part D. 

 * People who are important to me want 
me to enroll in Medicare Part D. 
 

Corrected 
item-total  
correlation 
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Perceived behavioral controls                                                                                                               0.63 
                                                                                       
                                                                              4.16 (0.76)           0.67                        0.51  
                                                                                 
                                                                 4.21 (0.74)           0.66                       0.44 
                                                                 
                                                                  
                                                                              4.14 (0.73)           0.42                       0.37   

 

 
 
(Item response rates: 98%~99%) 
 

 
Enrollment intentions                       0.96 

* I want to enroll in Medicare Part D when           4.02 (0.81)          0.59                       0.86   
   I am 65 year old.    
                       
* I plan to enroll in Medicare Part D when            4.10 (0.80)          0.94                       0.95 
   I am 65 year old.    
                       
* I will enroll in Medicare Part D when                 4.06 (0.83)         0.95                        0.91 
   I am 65 year old  
                                                                                                                                                                                                                       
(Item response rates: 98%) 

 
 
 
 

Limitations of pilot study 

      There were several limitations in the pilot study. First, response rate (36.34%) was not 

high. Three contacts (pre-notification letters, survey packets, and reminder cards) used in 

the pilot study might cause the low response rate.  

       Second, the response rates for attitudes items varied from 65%~78%, which was much 

lower than another three subscale items (>98%) (Refer to Table 7). This situation might be 

caused by the vague instructions for answering attitudes items as follows:       

* I believe that enrolling in Medicare Part D 
will be easy for me. 

* I am confident that I will be able to enroll 
in Medicare Part D. 

* I am sure that I will be able to make an 
informed decision when enrolling in 
Medicare Part D. 
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 To avoid such a problem, the instruction was revised for main study as follows:   

 

 

        Third limitation was that Cronbach's alpha was low for perceived behavioral controls  

(αααα= 0.63) and was too high for enrollment intentions (αααα= 0.96) (refer to Table 9). 

Therefore, one more perceived behavioral controls item and one more enrollment intentions 

item were added in the revised survey to improve the psychometric properties of the 

instrument. 

 

 

Phase IV: Main Study 

Demographic characteristics 

In main study, 1500 surveys were sent to our sample and 689 surveys were returned. 

556 of these 689 surveys were eligible for inclusion criteria. The usable response rate was 

40.67%. Demographic information of the respondents was summarized in Table 10&11. 

Consistent with pilot study, about 80% of our respondents were 63 years old, 8% are 62 

years old, and 12% are 64 years old. In addition, the percentage of female (52%) 

respondents was higher than that of male respondents (48%); and most of our respondents 

were white (98%) and married (78%). The distributions of gender represented the state 

“Please circle a number to indicate your current feelings about enrolling in Medicare Part D.” 
--pilot study survey 
 

“Please circle a number on each line (1 through 4) that best indicates your current feelings 
about enrolling in Medicare Part D. –-revised survey 
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distribution of persons between 62 and 64 years. However, the percentages of the white and 

the married were a little higher than state distribution (See Table 11). Other collected 

demographic information included education levels, health status, daily prescription 

utilizations, and drug coverage. As shown in Table 10, forty three percent of survey 

respondents were with either BA/BS degree or master and above degree.  Additionally, the 

majority of the respondents (90%) perceived them in an excellent, very good or good health 

status. The daily prescription utilization of respondents showed that 76% of them took 3 or 

less prescriptions daily. In general, demographic variables of main study had similar 

distributions to those of pilot study.  Only the percentage of respondents with no drug 

coverage was about 5% higher than that of pilot study, about 15%.  About 85% of 

respondents had drug coverage. About 5% of them were on COBRA; other insured persons 

either had current employer’s insurance (33%), spouse’s plan (19%), retiree drug coverage 

(11%) or other types of health insurances (VA, TriCare, Medicaid, self-purchased insurance 

and other). 

Table 10. Demographic characteristics of pre-Medicare eligible individuals (N=556) 
 

Variables (missing value) Categories Percentage (n) 

Age (9) 62 yrs 8% (44) 

 63 yrs 80% (437) 

 64 yrs 12% (66) 

Gender (8) Male 48% (262) 
 Female 52% (286) 

Education level (11) Less than high school 1% (7) 
 High school/GED 25% (136) 
 Some college 30% (162) 

 BA/BS 28% (150) 

 Master and above 17% (90) 

Household income (30) <$10,000 3% (14) 

 $10,000-$19,999 4%(23) 

 $20,000-$29,999 7%(35) 
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 $30,000-$39,999 10%(53) 

 40,000-$49,999 14%(75) 

 $50,000-$99,999 42% (220) 

 >$100,000 20% (106) 

Average household  persons (8) 2.01 (SD=0.71)  

Marital status (9) Married 78% (428) 

 Single, never married  6% (32) 

 Divorced or separated 12% (65) 

 Widowed 4% (22) 

Race (11) White 98% (535) 

 Other 2% (10) 

Health status (9) Excellent 25% (137) 

 Very good 37% (202) 

 Good 28% (151) 

 Fair  8% (45) 
 Poor 2% (12) 

Daily Rx (10) None 28% (153) 

 1--3 48% (260) 

 4--6 18% (98) 

 7--9 5% (30) 

 >10 1% (5) 

Drug coverage (12) No coverage  15% (81) 

 COBRA 5% (26) 

 Current employer’s insurance 33% (179) 

 Spouse's plan 19% (102) 

 Self-purchased health insurance 8% (42) 

 VA 4% (22) 

 TriCare or military drug coverage  2% (10) 

 Retiree drug coverage from former employer 11% (60) 

 Patient assistance program from drug companies 0.4% (2) 

 Medicaid/Medical Assistance 1 % (7) 

 Other  2 % (13) 
Table 11. State demographics compared with survey demographics (N=556) 

Variables Categories                         Survey demographics %  State demographics * (%) 

Gender 
Male  
Female 

48%  (p=0.96) 
52%  

48% 
52% 

Race 
White  
Other 

98%  (p=0.02) 
2%   

95%      
5% 

Marital status 
Married 
Other 

78%  (p<0.001) 
22%  

74% 
26%  (60-64yrs) 

 

* Source: http://www.demography.state.mn.us/Census2000.html 
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Discussion of the response rate for main study 

        The response rate was 40.67% in main study, increased by 4.3% from pilot study. 

Given that three contacts (pre-notification letters, survey packets, and reminder postcards) 

only resulted in the response rate of 36.37% in the pilot study, one more contact (second 

survey packets) was added in the main study. Fourth contact (second survey packets) 

significantly improved the response rate; however, the response rate was still moderate 

for two reasons.       

First, questionnaire items were developed based on the Theory of Planned Behavior. 

The entire survey was up to eleven pages and survey questions might not be easily 

understood. Especially, the complexity and the length of the questionnaire might be 

significant cognitive burden for our study population, whose age was between 62 and 64 

years. Second, the topic of the questionnaire was about the Medicare Part D program. 

Since the age of our study population was under 65 years old, most of them were not 

eligible for Medicare Part D. They had limited knowledge about this program. Therefore, 

part of our study population was reluctant to complete and return their surveys.  

Regarding the item response rates of the survey, as can be seen in Table 19, the 

response rates for the attitude items varied from 80% ~ 85%, which were still lower than 

other subscale items (96%-97%). However, compared with the pilot study, the items 

response rates for the attitudes items have increased by about 15% (65%~78% in pilot 

study) given the revised instruction for answering the attitude items.  
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Results of hierarchical regression analysis  

Analysis of behavioral beliefs: 

Hierarchical regression analyses of attitudes on behavioral beliefs revealed the 

association between behavioral beliefs and attitudes pre-Medicare eligible individuals. In 

addition, after the N was fixed the same for three step models (i.e. only included subjects 

in all three models), ANOVA tables were examined to compare these three steps models in 

predicting attitudes.  

Table 12 showed the analyses of variances of three fixed models (step 1, 2 and 3), 

model F-tests were used to examine if model 2 (include both behavioral outcomes and 

outcome evaluations) and model 3 (include multiplicative terms) could significantly add 

additional variances explained by the model in predicting attitudes. 

Table 12. ANOVA of behavioral beliefs (model 1-3): 

Model1: only include behavioral belief strength (bi) 

Source d.f. Sum of squares Mean Square F P-value 
R2 

Model 10 3565.76 356.58 31.39 <.0001 0.4354 
Error 407 4622.94 11.36     
Total 417 8188.70         
              
Model2: include both belief strength and outcome evaluation (bi and ei) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 20 3958.45 197.92 18.57 <.0001 0.4834 
Error 397 4230.25 10.66     
Total 417 8188.79         
         
Model3: include multiplicative items (bi, ei, and bi*ei) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 30 4081.81 136.06 12.82 <.0001 0.4985 
Error 387 4106.89 10.61     
Total 417 8188.7         
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In addition, three models were compared with each other by using F-tests as flows: 

*Model 2 vs Model 1:  

Ho: Model 1 (only include behavioral beliefs bi) fits data well 

Ha: Model 2 (include both behavioral beliefs bi and outcome evaluation ei) fits data well 

 

                     (SSE1-SSE2)               SSE2      
         (Nparameter2-Nparameter1)        (N-Nparameter2) 
 
      =              (4622.94-4230.25)      4230.25        =   39.27/10.63 = 3.6943 

                            (20-10)                        (418-20) 
 

* SSE referred to the Sum of Squares of Errors; Nparameter referred to degrees of freedom 

of models. N was the number of cases of model2.  

  

*Model 3 vs Model 2: 

Ho: Model 2 (include both behavioral beliefs bi and outcome evaluation ei) fits data well  

Ha: Model 3 (include behavioral beliefs bi, outcome evaluation ei, and multiplicative items 

bi*ei) fits data well. 

                     (SSE2-SSE3)               SSE3      

         (Nparameter3-Nparameter2)        (N-Nparameter3) 
 
      =          (4230.2527- 4160.8929)   4160.8929    =   12.3363/10.5848 = 1.1655 

                            (30-20)                        (418-30) 
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 Table 13: Hypotheses and test results of model comparison of behavioral beliefs 

 
Model 2 vs. Model 1: 
 
F= 3.6943  
df (10, 418-20)   
P-value<0.001  
Ho was rejected 

 
Ho: Model 1 (only include behavioral beliefs bi) fits data well 
 
Ha: Model 2 (include both behavioral beliefs bi and outcome evaluation 

ei) fits data well 
 

* Model 2 was better 

 
Model 3 vs. Model 2: 
 
F= 1.1655  
df (10, 418-30)   
P-value>0.1 
Ho was not rejected 

 
Ho: Model 2 (include both behavioral beliefs bi and outcome evaluation 

ei) fits data well  
 
Ha: Model 3 (include behavioral beliefs bi, outcome evaluation ei, and 

multiplicative items bi*ei) fits data well. 
 
* Model 2 was better 

 

As shown in Table 12 and Table 13, when model 2 was compared with model 1, P-

value<0.001 by comparing the value of 3.6943 to F-distribution with df (10, 418-20); Ho 

was rejected. Therefore, model 2 is better than model 1. The addition of evaluation items 

(step 2) contributed an additional 4% (from 0.44 to 0.48) of explained variance (R2) to 

predict the attitude towards the Medicare Part D program.  When model 3 was compared 

with model 2, P-value >0.1 by comparing the value of 1.1655 to F-distribution with df (10, 

418-30); Ho could not be rejected. Therefore, interactions items (model 3) could not 

significantly improve the model in predicting the attitude.      
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Table 14: Hierarchical regression of attitudes on behavioral beliefs 

  Model 1: only include belief 
strength 

Model 2: include belief strength 
and outcome evaluation 

Model 3: include  
belief strength, outcome 
evaluation and multiplicative 
items  

Part I: Behavioral Belief strength 
(strongly disagree --strongly agree) 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

"save me money on medications" 1.99 0.23 <.0001* 1.79 0.23 <.0001* 1.83 0.4 <.0001* 

"provide me with drug coverage" 0.73 0.23 0.0018* 0.63 0.23 0.0074* 0.36 0.38 0.3367 

"provide me with financial security in my later life" -0.35 0.32 0.2771 -0.35 0.32 0.2725 -0.87 0.69 0.2061 

"provide me with medical security in my  later life"   0.75 0.31 0.0179** 0.53 0.31 0.0891 0.87 0.61 0.1592 

"result in a high monthly premium" -0.01 0.21 0.9445 -0.13 0.22 0.5313 -0.15 0.23 0.5121 

"make me confused" 0.03 0.2 0.8707 0.26 0.21 0.2115 0.14 0.24 0.5512 

"have to select a new drug plan every  year" 0.05 0.23 0.8392 0.15 0.23 0.5053 0.74 0.46 0.1086 

"result in a gap in my drug coverage (known as 
‘doughnut hole')" 

0.12 0.21 0.5664 0.09 0.21 0.6772 0.33 0.3 0.2627 

"take me too much time and effort" -0.23 0.22 0.315 -0.09 0.23 0.6839 -0.75 0.46 0.1033 

"only provide me with limited drug coverage" -0.4 0.22 0.0736 -0.19 0.22 0.3844 -0.24 0.23 0.3036 

Part II: Outcome evaluations 
(very bad -- very good) 

          

"save me money on medications"    0.81 0.36 0.0240** 0.98 0.38 0.0103* 

"provide me with drug coverage"    0.43 0.34 0.2174 0.34 0.35 0.3443 

"provide me with financial security in my later life"    -0.6 0.53 0.2605 -0.52 0.58 0.362 

"provide me with medical security in my later life"      0.66 0.52 0.2037 0.65 0.56 0.2467 

"result in a high monthly premium"    -0.09 0.23 0.7155 0.02 0.27 0.9261 

"make me confused"    0.16 0.19 0.3912 0.2 0.2 0.32 

"have to select a new drug plan every  year"    0.16 0.27 0.5446 0.31 0.28 0.2699 

"result in a gap in my drug coverage (known as 
‘doughnut hole')" 

   0.28 0.22 0.2002 0.16 0.23 0.4787 

"take me too much time and effort"    0.09 0.29 0.7474 0.02 0.31 0.9405 

"only provide me with limited  drug coverage"    0.55 0.28 0.048** 0.6 0.32 0.0621 

Part III: Multiplicative terms 
belief strength * outcome evaluation 

          

"save me money on medications"       0.01 0.24 0.9633 

"provide me with drug coverage"       0.13 0.22 0.5519 

"provide me with financial security in  my later life"       0.29 0.39 0.4585 

"provide me with medical security in my later life"         -0.21 0.36 0.5547 

"result in a high monthly premium"       -0.15 0.23 0.4993 

"make me confused"       -0.22 0.18 0.2096 

"have to select a new drug plan every year"       0.38 0.3 0.1951 

"result in a gap in my drug coverage (known 
as‘doughnut hole')" 

      0.29 0.19 0.1263 

"take me too much time and effort"       -0.46 0.28 0.1 

"only provide me with limited drug  coverage"             -0.06 0.26 0.8292 
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Table 14 showed the predictors of attitudes on behavioral beliefs of pre-Medicare 

eligible individuals. Since the multiplicative items (step 3 model) could not significantly 

improve the step 2 model and the step 2 model (including both belief strength and outcome 

evaluation) significantly improved explained variances in predicting the attitude from step 

1 model, the analysis focused on step 2 model.  In general, pre-Medicare eligible 

individuals have positive attitudes towards Medicare Part D (Means: 3.03~3.46). As 

shown in Table 14 (model 2 column), “save me money on medications” was positively 

associated with pre-Medicare eligible individuals’ attitude toward the Medicare Part D 

program. They agreed that Medicare Part D program could “save me money on 

medications” (Mean=3.17 sd= 1.04) and this outcome was perceived beneficial for them 

(Mean=4.43 sd= 0.77). Additionally, the positive outcome of providing drug coverage 

(Mean=3.55 sd= 0.97) was significantly associated with pre-Medicare eligible individuals’ 

attitude toward Medicare Part D; however, the evaluations of this outcome (Mean=4.49 

sd= 0.73) was not significant in determining their attitudes towards the program. 

 

Analysis of normative beliefs 

Hierarchical regression analyses of subjective normative on normative beliefs 

revealed the association between normative beliefs and subjective norms of pre-Medicare 

eligible individuals. In addition, after the N were fixed the same for three step models, 

ANOVA tables were examined to compare these three steps models in predicting 

subjective norms.  

Table 15 showed the analyses of variances of three models (step 1, 2 and 3), model F-
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tests were used to examine if model 2 (include both referent individuals or groups and 

motivation to comply with these referent individuals or groups) and model 3 (include 

multiplicative terms) could significantly add additional variances explained by the model 

in predicting subjective norms. 

 

Table 15.  ANOVA of normative beliefs (model 1-3): 

Model1: only include normative belief strength(ni) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 8 1994.54 249.32 49.61 <.0001 0.4599 
Error 466 2342.04 5.03     
Total 474 4336.58         
Model2: include both belief strength and motivation to comply (ni and mi) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 16 2091.5 130.72 26.67 <.0001 0.4823 
Error 458 2245.07 4.9     
Total 474 4336.58         
Model3: include multiplicative items (ni, mi, and ni*mi) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 24 2166.38 90.27 18.72 <.0001 0.4996 
Error 450 2170.2 4.82     
Total 474 4336.58         

 

 

In addition, three models were compared with each other and results were summarized 

in Table 16 (please refer to behavioral beliefs for formulas). 
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Table 16. Hypotheses and test results of model comparison of normative beliefs 

Model 2 vs. Model 1: 
 
F= 2.4782  
df (8, 475-16)   
P-value<0.05  
Ho was rejected 

Ho: Model 1 (only include normative beliefs ni) fits data well 
 
Ha: Model 2 (include both normative beliefs ni and motivation to 

comply mi) fits data well  
 
* Model 2 was better 

Model 3 vs. Model 2: 
 
F= 1.1655  
df (8, 475-24)   
0.05<P-value<0.1 
Ho was not rejected 

Ho: Model 2 (include both normative beliefs ni and motivation to 
comply mi) fits data well  

 
Ha: Model 3 (include control beliefs ni, motivation to comply mi, and 

multiplicative items mi*ni) fits data well. 
 
*Model 2 was better 

           

 

As shown in Table 15 and Table 16, when model 2 was compared with model 1, P-

value<0.05 by comparing the value of 2.4782 to F-distribution with Df (8, 475-16); Ho 

was rejected. Therefore, model 2 is better than model 1. The addition of motivation items 

(step 2) contributed an additional 2% (from 0.46 to 0.48) of explained variance (R2) to 

predict subjective norms of enrolling in the Medicare Part D program.  When model 3 was 

compared with model 2, 0.05<P-value<0.1 by comparing the value of 1.9449 to F-

distribution with df (8, 475-24); Ho could not be rejected. Therefore, interactions items 

(model 3) could not significantly improve the model in predicting the attitude.   
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Table 17. Hierarchical regression of subjective norms on normative beliefs 

     
Model 1: Only include 
normative belief strength 

Model 2: include belief strength 
and motivation to comply 

Model 3: include  
belief strength, motivation to 
comply and multiplicative items  

Part I: Normative belief strength:  
(strongly disagree --strongly agree) 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

My parents 0.32 0.17 0.0726 0.42 0.19 0.0265** 0.24 0.31 0.4448 

My children -0.12 0.26 0.6251 -0.29 0.27 0.2839 0.42 0.48 0.3827 

My spouse/significant other 1.48 0.21 <.0001* 1.54 0.22 <.0001* 0.41 0.4 0.3043 

My friends 0.56 0.29 0.0499** 0.43 0.29 0.13 0.1 0.5 0.8413 

The public 0.07 0.22 0.7663 0.04 0.22 0.838 0.09 0.37 0.8103 

My doctor 0.76 0.31 0.0157** 0.42 0.33 0.1988 0.21 0.5 0.6725 

My pharmacist -0.14 0.31 0.6494 0.24 0.33 0.4678 0.41 0.46 0.3773 

Senior organizations or community groups -0.38 0.22 0.0794 -0.38 0.22 0.0793 -0.41 0.38 0.2807 

Part II: Motivation to comply:  
(not at all -- very much) 

          

My parents    -0.02 0.13 0.8912 -0.3 0.44 0.4936 

My children    0.29 0.13 0.0294** 1.08 0.51 0.0347** 

My spouse/significant other    -0.1 0.09 0.3014 -1.08 0.31 0.0006* 

My friends    0.17 0.16 0.2839 -0.33 0.6 0.5732 

The public    -0.2 0.16 0.225 -0.18 0.56 0.7453 

My doctor    0.3 0.16 0.0563 0.28 0.49 0.578 

My pharmacist    -0.33 0.15 0.0311** -0.25 0.5 0.6198 

Senior organizations or community groups    0.15 0.14 0.2755 0.14 0.45 0.7533 

Part III: Multiplicative terms 
belief strength*motivation to comply 

          

My parents       0.08 0.13 0.5197 

My children       -0.24 0.15 0.0998 

My spouse/significant other       0.32 0.09 0.0008* 

My friends       0.15 0.17 0.394 

The public       0.01 0.16 0.9546 

My doctor       0.02 0.14 0.9088 

My pharmacist       -0.02 0.14 0.8589 

Senior organizations or community groups             0 0.12 0.9999 

 

Table 17 showed the predictors of subjective norms on normative beliefs of pre-

Medicare eligible individuals after fixing N. Since the multiplicative items (step 3 model) 
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could not significantly improve the step 2 model and the step 2 model (including both 

normative belief strength and motivation to comply with significant referents) significantly 

improved explained variances in predicting the subjective norms from step 1 model, the 

analysis focused on step 2 model. In general, individuals or groups who are important to 

those pre-Medicare eligible individuals would approve of their enrolling in Medicare Part D 

(Means: 3.20~3.35). As shown in Table 15 (Model 2 column), “my spouse/significant 

other” (Mean=3.41 sd= 0.93) was strongly associated with subjective norms (important 

individuals who would approve of their enrolling in Medicare Part D); furthermore, the 

motivation to follow their opinions was stronger (Mean=3.38 sd= 1.36) than other groups. 

Pre-Medicare eligible individuals also believed “my parents” (Mean=3.15 sd= 0.89) would 

approve of their enrolling in Medicare Part D; however, they didn’t have much motivation 

to comply (Mean=1.79 sd= 1.17) with their opinions regarding enrolling in Medicare Part 

D. Actually, except for “my spouse/significant other”, the motivations to comply with all 

other groups’ opinions were weak (Means: 1.71~2.70).  

 

Analysis of control beliefs 

Hierarchical regression analyses of perceived behavioral controls on control beliefs 

revealed the association between control beliefs and perceived behavioral controls of pre-

Medicare eligible individuals. In addition, after the N were fixed the same for three step 

models, ANOVA tables were examined to compare these three steps models in predicting 

perceived behavioral controls.  

Table 18 showed the analyses of variances of three models (step 1, 2 and 3), model F-
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tests were used to examine if model 2 (include both barriers or facilitators and the power 

of these control factors) and model 3 (include multiplicative terms) could significantly add 

additional variances explained by the model in predicting perceived behavioral controls. 

 

Table18.  ANOVA of control beliefs (model 1-3): 

Model1: only include belief strength(ci) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 9 982.10 109.12 10.22 <.0001 0.1528 
Error 510 5443.87 10.67     
Total 519 6425.97      
         
Model2: include both belief strength and belief power (ci and pi) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 18 1290.62 71.7 7 <.0001 0.2002 
Error 501 5153.35 10.25     
Total 519 6425.96      
         
Model3: include multiplicative items (ci, pi, and ci*pi) 
Source d.f. Sum of squares Mean Square F P-value R2 
Model 27 1469.66 54.43 5.4 <.0001 0.2287 
Error 472 4965.3 10.07     
Total 519 6425.97         

 

In addition, three models were compared with each other and results were summarized 

in Table 19 (please refer to behavioral beliefs for formulas). 

Table 19. Hypotheses and test results of models comparison of control beliefs 

Model 2 vs. Model 1: 
 
F= 3.1188  
df (9, 520-18)   
P-value<0.01  
Ho was rejected 

Ho: Model 1 (only include control beliefs ci) fits data well 
 
Ha: Model 2 (include both control beliefs ci and power of the beliefs pi) fits 
data well 
 
* Model 2 was better 

Model 3 vs. Model 2: 
 
F= 2.0746  
df (8, 475-24)   
P-value<0.05 
Ho was rejected 

Ho: Model 2 (include both control beliefs ci and the power of the beliefs pi) 
fits data well  

 
Ha: Model 3 (include control beliefs ci, the power of the beliefs pi, and 

multiplicative items ci*pi) fits data well. 
 
*Model 3 was better 
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         As shown in Table 18 and Table 19, when model 2 was compared with model 1, P-

value<0.01 by comparing the value of 3.1188 to F-distribution with Df (9, 520-18) ; Ho 

was rejected. Therefore, model 2 is better than model 1. The addition of power items (step 

2) contributed an additional 5% (from 15% to 20%) of explained variance (R2) to predict 

the perceived behavioral controls of enrolling in the Medicare Part D program. When 

model 3 was compared with model 2, P-value<0.05 by comparing the value of 2.0746 to 

F-distribution with Df (9, 520-27); Ho was rejected. Therefore, interactions items (model 

3) could significantly improve the model in predicting the perceived behavioral controls.  

The addition of multiplicative items (step 3) contributed an additional 3% (from 20% to 

23%) of explained variance (R2) from model 2 an additional 8% (from 15% to 23%) of 

explained variance (R2) from model 1 to predict the perceived behavioral controls of 

enrolling in the Medicare Part D program.  
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Table 20. Hierarchical regression of perceived behavioral controls on control beliefs 

     Model 1: Only include control 
belief strength 

Model 2: include belief 
strength and belief power 

Model 3: include  
belief strength, belief power 
and multiplicative items  

Part I: Control belief strength 
 (strongly disagree --strongly agree) 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

Coefficient  SE  
P-
value>|t| 

"A better understanding of available drug plans " -0.75 0.34 0.0279** -0.78 0.34 0.024** -2.22 1.3 0.0871 

"Adequate information to compare drug plans" 0.22 0.35 0.5352 0.06 0.37 0.8543 1.83 1.3 0.1579 

"Online information about drug plans" 0.57 0.16 0.0004* 0.31 0.26 0.2268 0.63 0.52 0.2303 

"Mailing materials about drug plans" 0.19 0.21 0.3525 0 0.24 0.9997 -1.33 0.72 0.0638 

"Talking with friends who are making the same 
decisions"  

-0.06 0.28 0.8174 0.07 0.31 0.8097 0.98 1.04 0.3467 

"Talking with people who are already enrolled in 
Medicare Part D" 

0.61 0.29 0.0392** 0.43 0.34 0.2057 1.2 0.93 0.2006 

"Consulting with insurance company customer service 
representatives" 

0.89 0.18 <.0001* 0.55 0.26 0.0313** 0.31 0.54 0.5711 

"Consulting with senior organizations or community 
groups" 

-0.22 0.21 0.3110 -0.22 0.28 0.4223 -0.09 0.7 0.8892 

"Consulting with my pharmacist " 0.08 0.19 0.6847 0.45 0.26 0.0858 -1.24 0.67 0.0629 

Part II: Belief power:  
(very difficult -- very easy) 

          

"A better understanding of available drug plans "    0.56 0.34 0.1013 -1.21 1.43 0.397 

"Adequate information to compare drug plans"    0.38 0.36 0.2934 2.19 1.44 0.1277 

"Online information about drug plans"    0.37 0.3 0.2097 0.75 0.59 0.2056 

"Mailing materials about drug plans"    0.23 0.29 0.4332 -1.11 0.77 0.1507 

"Talking with friends who are making the same 
decisions"  

   -0.33 0.37 0.3707 0.51 1.19 0.6717 

"Talking with people who are already enrolled in 
Medicare Part D" 

   0.33 0.38 0.3712 1.38 1.16 0.2359 

"Consulting with insurance company customer service 
representatives" 

   0.36 0.3 0.2244 0.13 0.6 0.824 

"Consulting with senior organizations or community 
groups" 

   0.01 0.32 0.9862 0.37 0.8 0.6458 

"Consulting with my pharmacist "    -0.7 0.32 0.0296** -2.32 0.67 0.0006* 

Part III: Multiplicative terms 
belief strength * believe power 

          

"A better understanding of available drug plans "       0.41 0.34 0.2267 

"Adequate information to compare drug plans"       -0.47 0.34 0.1667 

"Online information about drug plans"       -0.1 0.15 0.4932 

"Mailing materials about drug plans"       0.4 0.19 0.042** 

"Talking with friends who are making the same 
decisions"  

      -0.24 0.3 0.4012 

"Talking with people who are already enrolled in 
Medicare Part D" 

      -0.26 0.27 0.3359 

"Consulting with insurance company customer service 
representatives" 

      0.07 0.16 0.6701 

"Consulting with senior organizations or community 
groups" 

      -0.06 0.2 0.7679 

"Consulting with my pharmacist "             0.5 0.18 0.0056* 
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Table 20 showed the predictors of perceived behavioral controls on control beliefs of 

pre-Medicare eligible individuals after fixing N. Since the multiplicative items (step 3 

model) significantly improved explained variances in predicting the perceived behavioral 

controls from the step 2 model (including both control factors and the power of these 

factors), the analysis focused on the step 3 model (including multiplicative items). In 

general, pre-Medicare eligible individuals had high perceived controllability of their 

enrolling in Medicare Part D (Means: 3.17~3.55). As shown in table 6 (model 3 column), 

“mailing materials about drug plans” and “consulting with my pharmacy” were 

significantly associated with pre-Medicare eligible individuals’ perceived controllability of 

their enrolling in Medicare Part D. They believed that “mailing materials about drug 

plans” (factor strength: Mean=3.81 sd= 0.97; power: Mean=3.61 sd= 0.82) and “consulting 

with my pharmacy” (factor strength: Mean=3.48 sd= 0.96; power: Mean=3.43 sd= 0.83) 

would make is easier for them to enroll in Medicare Part D.  

    

      In summary, three nested models were compared for each of the beliefs: belief strength 

only (model 1), belief strength and belief evaluation/motivation/power (model 2), and 

belief strength, belief evaluation/motivation/power, and product interaction (model 3). For 

behavioral beliefs, model 2 (behavioral belief strength and outcome evaluation) was the 

best model; for normative beliefs, model 2 (normative belief strength and motivation to 

comply) was the best model; for control beliefs, model 3 (control belief strength, belief 

power, and product interaction) was the best. 
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Results of structural equation modeling  

Estimates of CFA and descriptive statistics 

Unstandardized and standardized estimates of CFA model were given in Figure 

12&13. In the unstansdardized solution, the estimates of unanalyzed associations were 

covariance.  In the stansdardized solution, the estimates of unanalyzed associations were 

correlations. Factor loadings were estimated as correlations.  

Figure 12. Unstandardized Estimates for CFA Model  
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Figure 13. Standardized Estimates for CFA Model  
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Table 21& 22 provided descriptive results of CFA. In general, the mean values of 

indicators were moderately above the average. As shown in the Table 22, the attitudes 

of pre-Medicare eligible individuals towards the Medicare Part D program were 

positive.  They believed that people who were important to them might approve of their 

enrolling in Medicare Part D. Although pre-Medicare eligible individuals might not 

believe that enrolling in Medicare Part D was easy, they were confident that they were 

able to make informed decisions when they are enrolling in Medicare D. In addition, 

most pre-Medicare eligible individuals were considering enrolling in Medicare Part D 

when they are 65 years old; however, their enrollment intentions were not significantly 

strong.  

Table 22 also showed factor loadings, factor variance and error variance 

(corresponding to those shown in Graph B). The factor loading were generally high 

ranging from 0.71 to 0.99. As can be seen in Table 21, inter-factor correlations between 

attitudes, subjective norms, perceived behavioral controls, intentions were not too high 

or too low (range: 0.41-0.743 ), which indicated that factors were correlated and 

differentiated with each other (discriminant validity).  

Table 21.  Inter-factor correlations among factors  
 

 
 
 
 
 
 
 
 
 
 
 
 

 

  Attitudes Subjective Norms Perceived 
Behavioral Controls 

Intentions 

Attitudes 1 0.743  0.452 0.722 

Subjective Norms 0.743 1 0.499 0.738 

Perceived Behavioral 
Controls 

0.452 0.499 1 0.410 

Intentions 0.722 0.738 0.410 1 
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Table 22.  Descriptive statistics, standardized factor loadings, error variance and factors variance 
                                                                                                                                    
 

                                                                           Mean (SD)                          
 
 
Attitudes                                                                                                                                                 
* For me, enrolling in Medicare Part D when   1.65 
   I am 65 years old would be:  
        Disadvantageous --- Advantageous            3.28 (1.35)             0.95                      0.18   

    Unfavorable---Favorable                            3.22 (1.31)            0.96                      0.13 
      Unpleasant --- Pleasant                               3.03 (1.14)            0.71                      0.65 

    Harmful--- Beneficial                                  3.46 (1.20)            0.90                      0.30 
  (Item response rates: 80%~85%)                                                                                                                           
 
Subjective norms                                                                                                                                 0.93 
                                                                                       
                                            my    3.94  3.35 (1.06)            0.91                       0.20                                                                 
 
 
          3.24 (1.07)            0.98                         0.05 
 
 
                                                                            3.20 (1.07)             0.97                        0.08 
(Item response rates: 96%~97%) 
 
Perceived behavioral controls                                                                                                              0.67 
                                                                                       
                                                                              3.07 (1.08)           0.71                        0.58  
                                                                                 
                                                                 3.47 (1.10)           0.74                       0.55 
                                                                 
                                                                 3.55 (1.02)           0.80                       0.38   
 

 

 3.26 (1.14) 0.72                       0.63 
 
(Item response rates: 97%) 
(Item response rates: 97%) 
 
Enrollment intentions                       1.24 
* I want to enroll in Medicare Part D when           3.31 (1.16)          0.93                       0.19   
   I am 65 year old.                          
* I plan to enroll in Medicare Part D when            3.35 (1.16)          0.98                      0.04 
   I am 65 year old.    
* I intend to enroll in Medicare Part D when         3.35 (1.16)          0.99                      0.01 
   I am 65 year old.                      
* I will enroll in Medicare Part D when                 3.30 (1.14)         0.98                        0.06 
   I am 65 year old                                                                                                                                                                                                     
(Item response rates: 96%~97%) 
 

 * People who are important to me would    
approve of my enrolling in Medicare 
Part D. 

 * People who are important to me think 
I should enroll in Medicare Part D. 

 * People who are important to me want 
me to enroll in Medicare Part D. 
 

* I believe that enrolling in Medicare Part D 
will be easy for me. 

* I am confident that I will be able to enroll 
in Medicare Part D. 

Error 
variance 

* I am sure that I will be able to make an 
informed decision when enrolling in 
Medicare Part D. 

Factor 
variance 

Factor 
loading (λλλλ) 

* I believe that I will have complete control 
over enrolling in Medicare Part D. 
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The results of model fit indexes used to assess the adequacy of this CFA model 

were listed below: 

• Model Chi-Square (χm2 ): χm2 (df=84, N=561) = 393.33, P < 0.01. The 

significant chi-square test suggested that the measurement model did not fit. 

However, model chi-square value was highly sensitive to large sample size; 

therefore, other model fit index could be counted on. 

• Root Mean Square Error of Approximation (RMSEA): The value of RMSEA 

was 0.08 with 90% confidence interval (0.073, 0.089), indicating the 

measurement model reasonably fit (between .05 and .08).  

• Comparative Fit Index (CFI):  The value of CFI was 0.97, also suggesting 

reasonable good fit of the four-factor model (over .90). 

       In summary, model fit index showed that the four-factor model fit the data. The 

adequacy of this measurement model was acceptable. 

 

Evaluation of the measurement invariance (Multiple-group CFA） 

To further evaluate the consistency of factor structure (validity of model), multiple-

group CFA was conducted within female and male populations. The method involved 

the Chi-square difference test (χD 
2) for both constrained and unconstrained models with 

unstandardized estimates. Specifically, the unconstrained model across female and male 

groups was assumed to be correct model (alternative hypothesis); the constrained 

models (null hypotheses), where unstandardized factor loadings (λ), factors variance 

and covariance (φ and ψ), and measurement errors variance (Λ) was fixed to be equal 



 

 87 

across male and female groups, were compared with the unconstrained model. The 

factor structure was considered invariant across different populations if the constrained 

models could not be rejected. The unstandardized estimates of unconstrained and 

constrained models for male and female groups were presented from Figure 14&15. 

 

Figure 14: Unstandardized Estimates of Unconstrained model (Male vs. Female) 

Male:
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Female: 
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Figure 15. Unstandardized Estimates of constrained Model (Male vs. Female) 

Male： 
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Female: 
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The evaluation of measurement invariance was conducted in three tests. First, 

assuming that model without constraints to be correct, constrained model 1 (λmale=λfemale), 

where unstandardized factor loadings were restricted to be same across female and male 

groups, was compared with unconstrained model. Chi-square difference test showed that 

χD 
2 (df=11) = 13.52, P-value=0.261. Therefore, the constrained model (null hypothesis) 

could not be rejected, suggesting that the model with identical factor loadings in the two 

groups was favorable model. This test was the most common and least strict way to 

evaluate the measurement invariance.  

More restrained test is that, assuming that model without constraints to be correct, 

constrained model 2 (λmale=λfemale; φmale=φfemale), where unstandardized factor loadings and 

factor variance and covariance were restricted to be same across female and male groups, 

was compared with unconstrained model. Chi-square difference test showed that χD 
2 

(df=21) = 38.51, P-value=0.011. Therefore, this constrained model (null hypothesis) 

could not be rejected at а= 0.01 level but was rejected atа= 0.05 level. This result 

suggested that the model with factor loadings, and factor variance and covariance same in 

the two groups might be significantly different from unconstrained model.  

In the strictest sense, the constrained model 3 (λmale=λfemale; φmale=φfemale; ψmale= 

ψfemale), where unstandadardized factor loadings, factor variance and covariance, and 

measurement error variance were restricted to be same across female and male groups, 

was compared with unconstrained model that assumed to be correct. Chi-square 

difference test showed that χD 
2 (df=36) = 81.1, P-value=0.000. Therefore, this 

constrained model (null hypothesis) was rejected, suggesting that the model with factor 
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loadings, factor variance and covariance and measurement error variance same in the two 

groups was interior to the unconstrained model.  

A series of chi-square difference tests indicated that the factor structure of the 

measurement model was considered invariant with regard to the factor loadings between 

male and female. However, the measurement model might not be invariant under stricter 

circumstances.   

 
:  

Evaluation of structural model paths 

       To test the structural portion of the SR model, analysis was conducted by replacing 

spurious correlations among latent factors (intention, subjective norms, attitudes, and 

perceived behavioral controls) with cause relationships from attitudes, subjective norms, 

and perceived behavioral controls to intentions.  Then the path strengths between latent 

variables, attitudes, subjective norms, perceived behavioral controls, and intentions were 

assessed to examine the correlations between factors. Figure 16 &17 showed the 

unstandardized estimates (covariance estimates) and standardized estimates (correlation 

estimates) of structural portion of the SR model.  
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Figure 16. Unstandardized Estimates for the Structural Model 

 

Figure 17. Standardized Estimates for the Structural Model  
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Given the estimates of pathways between factors, attitudes and subjective norms 

were significantly positively associated with pre-Medicare eligible individuals’ 

enrollment intentions in Medicare Part D.  These results showed that positive attitudes 

towards the Medicare Part D program were related to the higher enrollment intentions 

(r=0.39). Based on the analyses in hierarchical regression analyses of attitude, “saving 

money on medications” and “providing drug coverage” are important positive attitudes 

of pre-Medicare eligible individuals. In addition, social normative pressures and 

significant others’ perceptions about enrolling in Medicare Part D were correlated with 

enrollment intentions (r=0.44). The previous regression analyses indicated that spouse, 

parents, friends and pharmacists might play important roles in decisions-making process 

of Medicare Part D enrollment. Their approval of enrolling in Medicare Part D 

increased the Part D enrollment intentions of pre-Medicare eligible individuals. The 

influence of subjective norms on enrollment intentions was a little stronger than attitude 

through the standardized estimates of path strength. The controllability of enrolling in 

Medicare Part D was not significantly associated with enrollment intentions in Medicare 

Part D. 

Since the structural (PA) model was equivalent to the measurement (CFA) model, 

the results of model fit tests were the same (χm2 (df=84, N=561) = 393.33, P = 0.000; 

RMSEA = 0.081 with 90% CI (0.073, 0.089); CFI =0.97). Additionally, the variance 

explained by this structural model (R2) was 0.616. These results indicated that the 

structural model had a reasonable good fit to the data.  
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Structural models between male and female  

Finally, standardized estimates of pathways were compared across gender to 

examine if path strength were different between female and male. As can be found in 

the Figure 18, the correlations between attitudes, subjective norms and enrollment 

intentions were both significantly positive; however, the path strength between attitude, 

subjective norms and intentions were different across genders. The correlation between 

attitudes and intentions (r=0.35) was lower than the correlation between subjective 

norms and intentions for male (r=0.49). By contrast, the correlation between attitudes 

and intentions (r=0.42) was a little stronger than the correlation between subjective 

norms and intentions (r=0.40) for female. Pre-Medicare eligible individuals’ perceived 

ease or difficulty of enrolling in the Medicare Part D program was not correlated with 

their enrollment intentions. In addition, the model explained 66.7% of the variance in 

enrollment intentions among male individuals, and explained 56.3% of the variance in 

enrollment intentions among female individuals. The overall model fit index was: χm2 

(df=168, Nmale=262, Nfemale=286) = 503.19, P = 0.000; RMSEA = 0.06 with 90% CI 

(0.054, 0.067), CFI =0.967.  

In summary, the pathway strengths between attitudes, subjective norms and 

enrollment intentions were inconsistent across genders; and this model could better 

explain the data for male than for female.   
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Figure 18: Standardized Estimates Comparison of Structural Model (Male vs. Female) 
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Discussion of the sample size and power analysis 

        Power analysis explored the relationship among sample size (N), significance 

criterion (a), population effect size (ES), and statistical power. For any statistical model, 

this relationship can be expressed as a function of these four variables (Cohen, 1992). 

Whether a sample size was adequate to achieve the expected power and detect the effect 

size was an important issue in the research. Power analyses were conducted for both 

Hierarchical Multiple Regression (HMR) analysis and Structural Equation Modeling 

(SEM).    

 

Power analysis and sample size for HMR 

Cohen (1992) provided a description of sample sizes necessary for .80 power to 

detect effects at three levels for eight standard statistical tests (Cohen, 1992). Given the 

definitions of these eight statistical tests, hierarchical regression analysis in this study 

belonged to the test of the significance of a multiple or multiple partial correlation. 

According to Cohen, the significance test for k independent variables is the standard F 

test for df = (k, N-k-1). The effect size index (f 2) was expressed as the formula of either 

squared multiple or squared multiple partial correlations (R2) as follows: 

 

The f2 effect size measure for hierarchical multiple regression is defined as: 

 

R2=56.3% 
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Where R2
A is the variance accounted for by a set of one or more independent variables A, 

and R2
AB is the combined variance accounted for by A and another set of one or more 

independent variables B. By convention, ƒ2A effect sizes of 0.02, 0.15, and 0.35 are 

termed small, medium, and large for multiple regression analysis (Cohen, 1992). 

The relationship among sample size (N), significance criterion (a), population 

effect size (ES), and statistical power for a multiple regression analysis can be described 

as an example. If a regression model of a set of eight independent variables will be 

conducted to achieve 0.80 power at a medium effect size (f2 =0.15), the required sample 

size for the F test at significance level a = .05 is 107 (Table 2, pp158, Cohen, 1992).   

In addition to theoretical foundations given by Cohen, Dr Soper provided online 

tools to calculate sample size, effect size and power analysis for Hierarchical Multiple 

Regression Analysis. (http://www.danielsoper.com/about.aspx ) Based on this website, 

power analyses for HMR of Attitudes, Subjective norms, and Perceived behavioral 

controls were presented as follows and analyses results were summarized in Table 21. 

Attitudes: 

*Model 2 vs. Model 1 

Effect size:  R1
2 = 0.4423;     R2

2= 0.4834;                          f2 (effect size) = 0.0796  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 1) =10;  

Added predictors in model 2 = 20-10=10; f2 (effect size) = 0.0796,  

N2 (sample size of model 2) = 418;                     Power =0.9897  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 
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Effect size in terms of explained variances of model 1(only include behavioral 

beliefs) and model 2 (include both behavioral beliefs and outcome evaluation) was 0.0796, 

in the middle of small (0.02) and medium (0.15) effect size. Given this effect size and 

effective sample size for model 2 (n=418), the statistical power of model 2 was 0.9897, 

which means that our sample size was adequate to achieve high sensitivity of model 2.  

 

*Model 3 vs Model 2  

Effect size:  R3
2 = 0.4985;     R2

2= 0.4834;                          f2 (effect size) = 0.0301  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 2) =20; 

Added predictors in model 3 = 30-20=10; f2 (effect size) = 0.0301; 

 N3 (sample size of model 3) = 418;                      Power =0.6581  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 

Effect size from model 2 (include both behavioral beliefs and outcome evaluation) to 

model 3 (include behavioral beliefs, outcome evaluation, and multiplicative items) was 

0.03. Given this small effect size, statistical power of model 3 was only 0.6581. This result 

indicated that sample size (n=418) was not sufficient to achieve expected power (0.8) for 

the expended model with multiplicative items. According to priori sample size calculation, 

the minimum sample size to achieve 0.80 power at effect size of 0.0301 was 567 (a = .05). 

(see http://www.danielsoper.com/statcalc/calc16.aspx) 

 

 



 

 100 

Subjective norms: 

*Model 2 vs Model 1 

Effect size:  R1
2 = 0.4758;     R2

2= 0.4823;                          f2 (effect size) = 0.0126  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 1) =8;  

Added predictors in model 2 = 16-8=8; f2 (effect size) = 0.0126,  

N2 (sample size of model 2) = 475;                       Power =0.3570  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 

In the HRA of subjective norms, the effect size from model 1 (only include 

normative beliefs) to model 2 (include both normative beliefs and motivation to comply) 

was very small (0.0126). The minimum sample size to achieve 0.80 power at this effect size 

was 1202 (http://www.danielsoper.com/statcalc/calc16.aspx); however, our sample size was 

only 475. Therefore, the statistical power was significantly low for model 2.   

 

*Model 3 vs Model 2  

Effect size:  R3
2 = 0.4996;     R2

2= 0.4823;                          f2 (effect size) = 0.0346  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 2) =16; 

Added predictors in model 3 = 24-16=8; f2 (effect size) = 0.0346; 

 N3 (sample size of model 3) = 475;                      Power =0.8353  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 
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From model 2 (include both normative beliefs and motivation to comply) to model 3 

(include normative beliefs, motivation to comply, and multiplicative items), effect size was 

0.0346. Given this effect size, the sample size of 475 for model 3 analysis achieved a good 

statistical power (0.8353).    

 

Perceived behavioral controls: 

*Model 2 vs Model 1 

Effect size:  R1
2 = 0.1502;     R2

2= 0.2002;                          f2 (effect size) = 0.0625  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 1) =9;  

Added predictors in model 2 = 18-9=9; f2 (effect size) = 0.0625,  

N2(sample size of model 2) = 520;                     Power =0.9906  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 

 

*Model 3 vs Model 2 

Effect size:  R3
2 = 0.2287;     R2

2= 0.2002;                          f2 (effect size) = 0.0370  

Source: http://www.danielsoper.com/statcalc/calc13.aspx 

Power calculation: a (significance level) =0 .05; predictors (model 2) =18; 

Added predictors in model 3 = 27-18=9; f2 (effect size) = 0.0370; 

N3(sample size of model 3) = 520;                      Power =0.8830  

Source: http://www.danielsoper.com/statcalc/calc17.aspx 
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In the HRA of perceived behavioral controls, whether from model 1 (only include 

control beliefs) to model 2 (include both control beliefs and power of the beliefs), or from 

model 2 to model 3 (include control beliefs, power of the beliefs, and multiplicative 

items), the sample size of 520 could achieve high statistical powers (0.9906 for model 2; 

0.883 for model 3) at their effect size levels (0.0625 for model 2; 0.0370 for model 3). The 

results of post-hoc power analyses were summarized in Table 23. 

 

Table 23.  Summary of power values of hierarchical regression analyses  

Attitude 
(N=418) 

Subjective Norms 
(N=470) 

Perceived Behavioral 
Control 
(N=520) 

Model 2 vs. Model 1 0.9897 0.3570 0.9906 

Model 3 vs. Model 2 0.6581 0.8353 0.8830 

 

Given the summary for power analyses in HRA, sample sizes in this study could meet 

the requirement to achieve good statistical power (>0.80) for most hierarchical regression 

analyses. The power of the step 3 analysis of attitudes was not strong in that the sample size 

was not big enough to detect the effect size. The power of the steep 2 analysis of subjective 

norms was significantly low. The reason was that the effect size from model 1 (only include 

normative beliefs) to model 2 (include both normative beliefs and motivation to comply) 

was too small (0.0126) to be detected by the sample size of 475. 
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Power analysis and sample size for SEM 

According to MacCallum (1996), statistical power for structural equation modeling 

was determined by the degrees of freedom (df) of the model, significance level of the test 

(α), sample size for the analysis and the degree of lack of fit of the specified model in the 

population (ε). The value of ε0 represented hypothesized null value of model fit test 

RMSEA (H0), and εa was the alternative value of RMSEA (Ha). The difference 

betweenε0 and εa reflected the effect size, defined as the degree to which H0 was incorrect. 

On the basis of ε0 and εa, two noncentral distributions could be defined. The distribution 

used to test Ho was χ2
d,λ0, where λ0 = (N-1) dε0

2 . The second distribution was χ2
d,λa, 

where λa = (N-1) dεa
2 . If ε0 < εa (test of close fit) , the power π=Pr (χ2

d,λa>=χ
2
c). On 

the other hand, ε0 > εa (test of not-close fit), the power π=Pr (χ2
d,λa<=χ

2
c) 

(MacCallum, Browne, & Sugawara, 1996).  

Therefore, two types of tests could be conducted to detect the effect size here, the 

test of null hypothesis of close fit and the test of null hypothesis of not-close fit. In testing 

the null hypothesis of close fit, H0= 0.05 (indicating close approximate fit of RMSEA); 

Ha=0.08 (the cut-off of between reasonable approximation fit and poor approximation 

fit). The power analysis of this test was to examine the likelihood of rejecting the null 

hypothesis if the fit of the model was actually mediocre. For the test of not-close fit, the 

null hypothesis also was 0.05 (H0= 0.05), the alternative hypothesis took on the value of 

0.01 (Ha = 0.01 indicating an extremely good model fit). Power analysis of this test was 

to assess the probability of rejecting the null hypothesis if model fit was actually 
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extremely good. MacCallum provided the estimates for selected levels of degrees of 

freedom and sample size for both the test of close fit and the test of not-close fit (SAS 

codes were also provided for both tests in Appendix E) (MacCallum et al., 1996). 

The tests of close fit and non-close fit showed that power was 0.99 (N=561, df=84, 

а=0.05), which indicated that the sample size was adequate to achieve high statistical 

power for structural equation modeling.  
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CHAPTER V 

SUMMARY & CONCLUSIONS 

Study Summary 

    This study employed the Theory of Planned Behavior to understand the factors 

that influence pre-Medicare eligible individuals’ (age 62-64yrs) intentions to enroll in 

the Medicare Part D program. This project included focused interviews, pretest study, 

pilot study, and main study. First, the focused interview of ten pre-Medicare eligible 

individuals elicited the salient beliefs of Medicare Part D enrollment intentions and a 

pool of measurement items were generated given these beliefs. Next pretest study 

examined the understandability and clarity of measurement items by collecting the 

feedbacks from a convenient sample of twelve pre-Medicare eligible individuals. Then 

pilot study evaluated the factor structure of measurement items using mail survey data 

of a random sample of 500 pre-Medicare eligible individuals. Finally, self-administered 

surveys were mailed to a random sample of 1500 pre-Medicare eligible individuals (62-

64 years) living in Minnesota. After data was collected, hierarchical regression analyses 

were employed to explore correlations among underlying beliefs (behavioral beliefs, 

normative beliefs, and control beliefs) and corresponding factors (attitudes, subjective 

norms, and perceived behavioral controls) preceding enrollment intentions. In the 

meantime, structural equation modeling methods (confirmatory factor analysis and path 

analysis) were applied to investigate associations between factors (attitudes, subjective 

norms, and perceived behavioral controls) and pre-Medicare eligible individuals’ 

enrollment intentions.  
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One of strengths of current study was that the health behavior theory grounded the 

study design and development. Interview questions and the measurement were 

developed based on the Theory of Planned Behavior (TPB). This theory has proven to 

be a very powerful model for predicting and explaining a wide range of human 

behaviors in multiple studies. Another strength was that Structural Equation Modeling 

(SEM) method could take measurement error into account and thus adjusted the 

correlations and path coefficients appropriately.  In addition, SEM combined 

measurement models with path analysis and provided a method for describing the 

assumed causal relationships between observed variables, between observed and latent 

variables, and between latent variables.  The final results of this study contributed to our 

knowledge of the decision-making process immediately preceding the enrollment in the 

Medicare Part D program. However, results might be limited by several reasons. First, 

the response rate of 41% of our sample was not high. The length and the complexity of 

the questionnaire might be significant cognitive burden for our study population whose 

age was between 62 and 64 years.  Second, the generalizability of results to the general 

population might be cautious because of potential response bias to the self-reported 

study. Those who responded to the survey might have a more knowledge or interest 

about topic of the Medicare Part D program than those who did not respond to the 

survey. In addition, the percentage of white people (98%) in our survey sample was 

significantly higher than state distribution (95%) (p=0.02).  
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Assessment of Research Questions 

Based on the Theory of Planned Behavior, three hypotheses (A more favorable 

evaluation of the Medicare Part D program resulted in a stronger intention to enroll; A 

stronger perception of social normative pressures, or relevant others’ beliefs regarding 

enrolling in Medicare Part D drug plans resulted in a stronger intention to enroll; A greater 

perceived control of enrolling in the Medicare Part D program resulted in a stronger 

intention to enroll.) were stated to examine the correlations between the key constructs of 

the TPB (attitudes, subjective norms, perceived behavioral controls) and pre-Medicare 

eligible individuals’ intentions to enroll in the Medicare Part D program.  This study also 

examined the correlations between underlying beliefs with attitudes, subjective norms, and 

perceived behavioral controls variables in the model of the TPB.  

The analysis of the data revealed the following findings: 

1. Attitude (r=0.39) and subjective norm (r=0.44) were significantly positively 

associated with pre-Medicare eligible individuals’ enrollment intentions in 

Medicare Part D. Specifically, “save me money on medications” was positively 

associated with individuals’ attitudes toward the Medicare Part D program and the 

perceptions of their spouse or significant other could mostly influence their 

subjective norm to enroll in Medicare Part D. In addition, perceived behavioral 

control was not associated with the enrollment intentions. 

2. The subjective norm was the stronger predictor than attitudes of enrollment 

intentions in Medicare Part D overall. Especially for male pre-Medicare eligible 

individuals, the path strength between subjective norms and intentions were 
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stronger (r=0.49) than that between attitudes and intentions (r=0.35). However, 

the difference was not obvious between attitudes and intentions (r=0.42) and 

subjective norms and intentions (r=0.40) for female individuals.  

3.   Structural model had a reasonable good fit of the data and the high levels of 

variance could be explained by the data (R2= 0.616). Furthermore, higher 

variance could be explained in male (R2= 0.667) than that in female (R2= 

0.563).   

 

 

Implications for Future Research 

           This study took the initial step to understand the decision-making process 

surrounding the Medicare Part D program enrollment in those pre-Medicare eligible 

individuals. The results of this study supported the reviews of the TPB for predicting 

health behavioral intentions.  In general, the TPB could well explain pre-Medicare 

eligible individual’s intentions of enrolling in the Medicare Part D.  Consistent with other 

studies (refer to the Table 1), attitudes (r=0.39) and subjective norms (r=0.44) are found 

to be well correlated with intentions (r=0.39). However, the prediction of intentions from 

perceived behavioral controls was weak (r=0.01). Regarding the influence of perceived 

behavioral controls, Ajzen stated that ‘the relative importance of attitude, subjective 

norm, and perceived behavioral control in the prediction of intention is expected to vary 

across behaviors and situations’ (Ajzen, 1991a), which indicated that PBCs might be less 

predictive of intentions when attitudes or subjective normative were powerful (Armitage 
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& Conner, 2001). In this study, PBCs was not significant in predicting intentions 

enrollment intentions while attitudes and subjective normative were powerful predictors. 

 Many studies have showed that behavioral intentions could account for a 

considerable proportion of variance in actual behavior. However, there was considerable 

variability in the observed association between behavioral intentions and actual 

behaviors. Low intention-behavior correlations were observed in some studies (Ajzen, 

2005; Linn, 1965; Sheeran et al., 2002). This situation might be due to “a lack of 

congruity between the beliefs that are activated when intentions are assessed and the 

beliefs activated when the behavior is performed.” (Ajzen, 2005).  The time interval was 

considered an important factor to influence the measurement stability between 

behavioral intentions and actual behaviors in that the length of time interval and the 

increasing events during this period of time might cause the inconsistence between 

intentions and behaviors (Ajzen, 2005). 

Therefore, further research is needed to explore the stability between Medicare 

Part D enrollment intentions of pre-Medicare eligible individuals and their actual 

enrollment behaviors.  

 

 

Conclusions 

The goal of this study was to understand the determinants of pre-Medicare eligible 

individuals’ enrollment intentions of the Medicare Part D program based on the Theory of 

Planned Behavior. The main study was conducted using mail surveys among pre-Medicare 
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eligible individuals living in Minnesota. Results showed that the more favorable evaluation 

of the Medicare Part D program and stronger perceptions of social normative pressure of 

enrolling in Medicare Part D were associated with the stronger enrollment intentions of 

pre-Medicare eligible individuals. Analyses found that male pre-Medicare eligible 

individuals were more likely influenced by social pressure or significant others’ opinions 

regarding their enrollment intentions in the Medicare Part D program; however, the 

influence of subjective norms among female pre-Medicare eligible individuals were not 

stronger than the influence of attitudes on enrollment intentions. 

 Based on an understanding of the decision-making process of the Medicare Part D 

enrollment, the impact of this study could be enhanced by proving social support for 

Medicare beneficiaries in enrolling in Medicare programs.  

 

 

 

 

 

 

 

 

 

 

 



 

 111 

REFERENCES 

Acito, F. (1978). Consumer decision making and health maintenance organizations: A 

review. Medical Care, 16(1), 1-13.  

Ajzen, I. (1991a). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50, 179-211.  

Ajzen, I. (1991b). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50, 179-211.  

Ajzen, I. (2002a). Attitudes. In R. Fernandez Ballesteros (Ed.), Encyclopedia of 

psychological assessment (Vol.1 ed., pp. 110-115). London: Sage Publications.  

Ajzen, I. (2002b). Perceived behavioral control, self-efficacy, locus of control, and the 

theory of planned behavior. Journal of Applied Social Psychology, 32, 665-683.  

Ajzen, I. (2005). Laws of human behavior: Symmetry, compatibility, and attitude- 

behavior correspondence. In A. Beauducel, B. Biehl, M. Bosniak, W. Conrad, G. 

Schönberger & D. Wagener (Eds.), Multivariate research strategies (pp. 3-19). 

Aachen, Germany: Shaker Verlag.  

Ajzen, I. (2008). Consumer attitudes and behavior. In C. P. Haugtvedt, P. M. Herr & F. R. 

Cardes (Eds.), Attitudes and attitude change (pp. 525-548). New York: Lawrence 

Erlbaum Associates.  



 

 112 

Ajzen, I., & Fishbein, M. (1969). The prediciton of benavioral intentions in a choice 

situation. Journal of Experimental Social Psychology, 5, 400-416.  

Ajzen, I., & Fishbein, M. (1980). Understanding attitudes and predicting social behavior. 

Englewood Cliffs, NJ: Prentice-Hall.  

Ajzen, I., & Fishbein, M. (2000). Attitudes and the attitude-behavior relation: Reasoned 

and automatic processes. In W. Stroebe, & M. Hewstone (Eds.), European review of 

social psychology (pp. 1-33) John Wiley & Sons.  

Ajzen, I., & Fishbein, M. (2005). The influence of attitudes on behavior. In D. Albarracin, 

B. T. Johnson & M. P. Zanna (Eds.), The handbook of attitudes (pp. 173-221)  

Ajzen, I., & Gilbert Cote, N. (2008). Attitudes and the prediction of behavior. In W. D. 

Crano, & R. Prislin (Eds.), Attitudes and attitude change (pp. 289-311). New York: 

Psychology Press.  

Ajzen, I., & Manstead, A. S. R. (2007). Changing health-related behaviors: An approach 

based on the theory of planned behavior. In K. van den Bos, M. Hewstone, J. de Wit, 

H. Schut & M. Stroebe (Eds.), The scope of social psychology: Theory and 

applications (pp. 43-63). New York: Psychology Press.  

Albarracin, D., Johnson, B. T., Fishbein, M., & Muellerleile, P. A. (2001). Theories of 

reasoned action and planned behavior as models of condom use: A meta-analysis. 

Psychological Bulletin, 127(1), 142-161.  



 

 113 

Armitage, C. J., & Conner, M. (2001). Efficacy of the theory of planned behaviour: A 

meta-analytic review. The British Journal of Social Psychology / the British 

Psychological Society, 40(Pt 4), 471-499.  

Atherly, A., Dowd, B. E., & Feldman, R. (2004). The effect of benefits, premiums, and 

health risk on health plan choice in the medicare program. Health Services Research, 

39(4 Pt 1), 847-864.  

Baars, J., Boon, B., De Wit, J. B., Schutten, M., Van Steenbergen, J. E., Garretsen, H. F., 

et al. (2008). Drug users' participation in a free hepatitis B vaccination program: 

Demographic, behavioral, and social-cognitive determinants. Substance use & 

Misuse, 43(14), 2145-2162.  

Bach, P. B., & McClellan, M. B. (2006). The first months of the prescription-drug 

benefit--a CMS update. The New England Journal of Medicine, 354(22), 2312-2314.  

Bandura, A. (1977). Self-efficacy: Toward a unifying theory of behavioral change. 

Psychological Review, 84(2), 191-215.  

Bashshur, R. L., & Metzner, C. A. (1968). Demand for health insurance coverage in a 

metropolitan population. Public Health Reports, 83(1), 81-86.  

Bashshur, R. L., & Metzner, C. A. (1970). Vulnerability to risk and awareness of dual 

choice of health insurance plan. Health Services Research, 5(2), 106-113.  



 

 114 

Bashshur, R. L., Metzner, C. A., & Worden, C. (1967). Consumer satisfaction with group 

practice, the CHA case. American Journal of Public Health and the Nation's Health, 

57(11), 1991-1999.  

Berki, S. E., & Ashcraft, M. L. (1980). HMO enrollment: Who joins what and why: A 

review of the literature. The Milbank Memorial Fund Quarterly.Health and Society, 

58(4), 588-632.  

Bice, T. W. (1975). Risk vulnerability and enrollment in a prepaid group practice. 

Medical Care, 13(8), 698-703.  

Buchmueller, T. C. (2000). The health plan choices of retirees under managed 

competition. Health Services Research, 35(5 Pt 1), 949-976.  

Centers for Medicare & Medicaid Services (CMS), HHS. (2005). Medicare program; 

medicare prescription drug benefit. final rule. Federal Register, 70(18), 4193-4585.  

Cheung, S. -., & Chan, D. K. -. (2000). The role of perceived behavioral control in 

predicting human behavior: A meta-analytic review of studies on the theory of 

planned behavior. Unpublished manuscript.  

Christensen-Szalanski, J. J. (1984). Discount functions and the measurement of patients' 

values. women's decisions during childbirth. Medical Decision Making : An 

International Journal of the Society for Medical Decision Making, 4(1), 47-58.  

Cohen, J. (1992). A power primer. Psychological Bulletin, 112(1), 155-159.  



 

 115 

Cubanski, J., & Neuman, T. (Kaiser Family Foundation, Nov. 2007, Nov.). Chartpack: 

Overview of medicare part D organizations, plans and benefits by enrollment in 

2006 and 2007 Message posted to http://www.kff.org/medicare/upload/7710.pdf  

Dillman, D. A. (2000). Mail and internet surveys: The tailored design method (2nd ed.) J. 

Wiley.  

Dolinsky, A. L., & Caputo, R. K. (1990). Intentions to join HMOs: Perceived relative 

performance versus satisfaction/dissatisfaction. Journal of Hospital Marketing, 4(2), 

135-148.  

Dowd, B., Moscovice, I., Feldman, R., Finch, M., Wisner, C., & Hillson, S. (1994). 

Health plan choice in the twin cities medicare market. Medical Care, 32(10), 1019-

1039.  

Dowd, B. E., Feldman, R., & Coulam, R. (2003). The effect of health plan characteristics 

on medicare+ choice enrollment. Health Services Research, 38(1 Pt 1), 113-135.  

Epstein, S. (1983). Aggregation and beyond: Some basics issues on the prediciton of 

behavior. Journal of Personality, 51, 360-392.  

Feather, N. T. (1982). Expectations and actions:Expectancy-value models in psychology. 

Hillsdale,NJ: Erlbaum.  

Feldman, R., Finch, M., Dowd, B., & Cassou, S. (1989). The demand for employment-

based health insurance plans. The Journal of Human Resources, 24, 115-142.  



 

 116 

Fishbein, M., & Ajzen, I. (1975a). Belief, attitude, intention, and behavior: An 

introduction to theory and research. MA: Addison-Wesley. Retrieved from 

http://people.umass.edu/aizen/f&a1975.html  

Fishbein, M., & Ajzen, I. (1975b). Belief, attitude, intention, and behavior: An 

introduction to theory and research. Reading, MA: Addison-Wesley.  

Fishbein, M. (1963). An investigation of the relationships between beliefs about an 

objective and the attitude toward that object. Human Relations, 16, 233-240.  

Francis, J. J., Robertson, C., Gidewell, L., & et al. (2009 Oct 22). Whai is an adequate 

sample size? operationalising data saturaiton for theory-based interview studies. 

Psychology&Health,  

Godin, G., Belanger-Gravel, A., Eccles, M., & Grimshaw, J. (2008). Healthcare 

professionals' intentions and behaviours: A systematic review of studies based on 

social cognitive theories. Implementation Science : IS, 3, 36.  

Godin, G., & Kok, G. (1996). The theory of planned behavior: A review of its 

applications to health-related behaviors. American Journal of Health Promotion : 

AJHP, 11(2), 87-98.  

Hahm, M. I., Choi, K. S., Park, E. C., Kwak, M. S., Lee, H. Y., & Hwang, S. S. (2008). 

Personal background and cognitive factors as predictors of the intention to be 

screened for stomach cancer. Cancer Epidemiology, Biomarkers & Prevention : A 



 

 117 

Publication of the American Association for Cancer Research, Cosponsored by the 

American Society of Preventive Oncology, 17(9), 2473-2479.  

Halcomb, E. J., & Davidson, P. M. (2006 Feb.). Is verbatim transcription of interview 

data always necessary? Appl Nurs Res., 19(1), 38-42.  

Hardeman, W., Johnston, M., Johnston, D. W., Bonetti, D., Wareham, N. J., & Kinmonth, 

A. L. (2002). Application of the theory of planned behaviour in behaviour change 

interventions: A systematic review. Psychology and Health, 17(2), 123-158.  

Hibbard, J. H., Slovic, P., & Jewett, J. J. (1997). Informing consumer decisions in health 

care: Implications from decision-making research. The Milbank Quarterly, 75(3), 

395-414.  

Hoadley, J. (2008). Medicare part D: Simplifying the program and improving the value of 

information for beneficiaries. Issue Brief (the Commonwealth Fund), 39, 1-15.  

Hoadley, J., Thompson, J., Hargrave, E., Cubanski, J., & Neuman, T. (Kaiser Family 

Foundation, Nov. 2008a, Nov). Medicare part D 2009 data spotlight: Premiums. 

Message posted to http://www.kff.org/medicare/upload/7835.pdf  

Hoadley, J., Thompson, J., Hargrave, E., Cubanski, J., & Neuman, T. (Kaiser Family 

Foundation, Nov. 2008b, Nov). Medicare part D 2009 data spotlight: The coverage 

gap. Message posted to http://www.kff.org/medicare/upload/7834.pdf  



 

 118 

Kaiser Family Foundation. (2009). Medicare health and prescription drug plan tracker. 

Retrieved Marhttp://healthplantracker.kff.org/  

Kaiser Family Foundation. (March 2009, March). The medicare prescription drug benefit: 

An updated fact sheet. Message posted to http://www.kff.org/medicare/7044.cfm  

Kaiser Family Foundation/Harvard School of Public Health. (Dec. 2006, Dec.). 

Chartpack: Seniors and the medicare prescription drug benefit. Message posted to 

http://www.kff.org/kaiserpolls/upload/7604.pdf  

Kline, R. B. (2005). Principles and practice of structural equation modeling (2nd ed.). 

NY: The Guilford Press.  

Klinkman, M. S. (1991). The process of choice of health care plan and provider: 

Development of an integrated analytic framework. Medical Care Review, 48(3), 

295-330.  

Kolstad, J. T., & Chernew, M. E. (2009). Quality and consumer decision making in the 

market for health insurance and health care services. Medical Care Research and 

Review : MCRR, 66(1 Suppl), 28S-52S.  

Kraus, S. J. (1995). Attitudes and the prediction of beahvior: A meta-analysis of the 

empirical literature. Personality and Social Psychology Bulletin, 21, 58-75.  

Linn, L. S. (1965). Verbal attitudes and overt behavior: A study of racial discrimination. 

Social Forces, 43, 353-364.  



 

 119 

Lubalin, J. S., & Harris-Kojetin, L. D. (1999). What do consumers want and need to 

know in making health care choices? Medical Care Research and Review : MCRR, 

56 Suppl 1, 67-102; discussion 103-12.  

MacCallum, R. C., Browne, M. W., & Sugawara, H. M. (1996). Power analysis and 

determination of sample size for covariance structure modeling. Psychological 

Methods, 1(2), 130-149.  

Mason, T. E., & White, K. M. (2008). Applying an extended model of the theory of 

planned behaviour to breast self-examination. Journal of Health Psychology, 13(7), 

946-955.  

Masser, B. M., White, K. M., Hyde, M. K., Terry, D. J., & Robinson, N. G. (2009). 

Predicting blood donation intentions and behavior among australian blood donors: 

Testing an extended theory of planned behavior model. Transfusion, 49(2), 320-329.  

Merlis, M. (National Health Policy Forum, 2007, Sep 24). Medicare advantage payment 

policy. Message posted to http://www.nhpf.org/library/background-

papers/BP_MAPaymentPolicy_09-24-07.pdf  

Morton, L. W. (1998). Medicaid enrollment choice into managed care health plans. 

Medical Care Research and Review : MCRR, 55(2), 211-238.  

Moustafa, A. T., Hopkins, C. E., & Klein, B. (1971). Determinants of choice and change 

of health insurance plan. Medical Care, 9(1), 32-41.  



 

 120 

Neuman, P., Strollo, M. K., Guterman, S., Rogers, W. H., Li, A., Rodday, A. M., et al. 

(2007). Medicare prescription drug benefit progress report: Findings from a 2006 

national survey of seniors. Health Affairs (Project Hope), 26(5), w630-43.  

Notani, A. S. (1998). Moderators of perceived behavioral control's predictiveness in the 

theory of planned behavior: A meta-analysis. Journal of Consumer Psychology, 7(3), 

247-271.  

O'Brien, E., & Hoadley, J. (2008). Medicare advantage: Options for standardizing 

benefits and information to improve consumer choice. Issue Brief (Commonwealth 

Fund), 33, 1-19.  

Payne, J. W., Bettmen, J. R., & Johnson, E. J. (1993). The adaptive decision maker. New 

York: Cambridge University Press.  

Pett, M. A., Lackey, N. R., & Sullivan, J. J. (2003). Making sense of factor analysis: The 

use of factor analysis for instrument. Thousand Oaks, CA: Sage Publications, Inc.  

Peyman, N., & Oakley, D. (2008). Effective contraceptive use: An exploration of theory-

based influences. Health Education Research,  

Purewal, S., & van den Akker, O. (2009). Attitudes and intention to donate oocytes for 

research. Fertility and Sterility,  

Randall, D. M., & Wolff, J. A. (1994). The time interval in the intention-behaviour 

relationship : Meta-analysis. British Journal of Social Psychology, 33(4), 405-418.  



 

 121 

Scanlon, D. P., Chernew, M., & Lave, J. R. (1997). Consumer health plan choice: Current 

knowledge and future directions. Annual Review of Public Health, 18, 507-528.  

Schoemaker, P. J. H. (1982). The expected utility model: Its variants, purposes, evidence 

and limitations. Journal of Economic Literature, 20(2), 529-563.  

Sheeran, P., Trafimow, D., Finlay, K. A., & Norman, P. (2002). Evidence that the type of 

person affects the strength of the perceived behavioural control-intention 

relationship. The British Journal of Social Psychology / the British Psychological 

Society, 41(Pt 2), 253-270.  

Slovic, P. (1982). Toward understanding and improving decisions. In W. C. Howell, & E. 

A. Fleishman (Eds.), Information processing and decision making (Volume 2 ed., 

pp. 157-183). Hillsdale,NJ: Lawrence Erlbaum.  

Slovic, P. (1995). The construction of preference. American Psychologist, 50, 364-371.  

Sofaer, S. (1996, Identifying the special needs of medicare beneficiaries. Value and 

Choice: Providing Consumers with Information on the Quality,  

Sofaer, S., & Hurwicz, M. L. (1993). When medical group and HMO part company: 

Disenrollment decisions in medicare HMOs. Medical Care, 31(9), 808-821.  

Stahlman, M. E. (National Health Policy Forum, 2009, Jan 15). The medicare drug 

benefit (part D). Message posted to http://www.nhpf.org/library/the-

basics/Basics_MedicarePartD_01-15-09.pdf  



 

 122 

Stein, N. (2002). Prescription drug coverage for people with medicare. Issue Brief 

(Center for Medicare Education), 3(9), 1-8.  

Steinberg, E. P., Gutierrez, B., Momani, A., Boscarino, J. A., Neuman, P., & Deverka, P. 

(2000). Beyond survey data: A claims-based analysis of drug use and spending by 

the elderly. Health Affairs (Project Hope), 19(2), 198-211.  

Sutton, S., French, D. P., Hennings, S. J., & et al. (2003Fall). Eliciting salient beliefs in 

research on the theory of planned behavior: The effect of question wording. Cirrent 

Psychology: Developmental, Leaning, Personality, Social., 22(3), 234-251.  

Tessler, R., & Mechanic, D. (1975). Consumer satisfaction with prepaid group practice: 

A comparative study. Journal of Health and Social Behavior, 16(1), 95-113.  

Tversky, A., Sattah, S., & Slovic, P. (1988). Contingent weighting in judgement and 

choice. Psychology Review, 95, 371-384.  

Warshaw, P. R., & Davis, F. D. (1985). Disentangling behavioral intention and 

behavioral expectation. Journal of Experimental Social Psychology, 21, 213-228.  

Wysowski, D. K., Governale, L. A., & Swann, J. (2006). Trends in outpatient 

prescription drug use and related costs in the US: 1998-2003. PharmacoEconomics, 

24(3), 233-236.  

 

 



 

 123 

Appendix A. Open-ended Questions in Focused Interviews  
 
1. Could you briefly introduce yourself? 

  2. Could you tell us how you will pay for your prescriptions when you are 65 years 
old or when you are retired?  

3. What is your impression about the Medicare prescription drug program? 
 4. What do you think would be the advantages for you to enroll in the Medicare   

prescription drug program? 
  5. What do you think would be the disadvantages for you to enroll in the Medicare 

prescription drug program? 
6. What do you think would make it easier for you to enroll in the Medicare 

prescription drug program?  
7. What do you think would make it difficult for you to enroll in the Medicare 

prescription drug program? 
8. Are there any groups or people who would approve of you enrolling in the 

Medicare prescription drug program? 
9. Are there any groups or people who would disapprove of you enrolling in the 

Medicare prescription drug program? 
10. What would you like about enrolling in the Medicare prescription drug   

program? 
11. What would you dislike about enrolling in the Medicare prescription drug  

program? 
12. Is there anything more you want to say about the Medicare prescription drug   

program? 

 

* Questions 4, 5, 10 and 11 were proposed to elicit behavioral beliefs on instrumental 

outcomes (advantages and disadvantages) and affective outcomes (like or enjoy, dislike 

or hate). Questions 6 and 7 were developed to elicit control beliefs, and questions 8 and 9 

are raised to elicit normative beliefs. In addition to key questions that attempt to elicit 

salient beliefs, opening question (question 1), introductory (question 2), transition 

question (question 3), and ending question (question 12) were included. The full record 

of interviews was audio taped and field notes were taken concurrently during interviews. 
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Appendix B. SAS Codes of Pilot Study Data Analysis 
 
Creating permanent data: 
 
PROC IMPORT OUT= PILOT.original  
            DATAFILE= "C:\Documents and Settings\yutao\Desktop\pilot 
data analysis\original copy.xls"   
            DBMS=EXCEL2000 REPLACE; 
     GETNAMES=YES; 
RUN; 
 
 
Demographic analysis: 
 
data descriptive; 
set  pilot.original; 
keep  s74-s83; 
run; 
Proc print data =descriptive ( obs =8); 
run;  
proc freq data =descriptive; 
title  'descriptive stats' ; 
run; 
 
data demottest; 
set  pilot.original; 
keep  s75 s79 s80; 
Proc print data =demottest ( obs =35); 
run; 
 
data ttest; 
set  demottest; 
gender= .; 
if  (s75= 1) then  gender= 1;  
if  (s75= 0) then  gender= 0; 
 
marital= .; 
if  (s79= 2) then  marital= 1; 
if  (s79= 1) or (s79= 3) or (s79= 4) or (s79= 5) then  marital= 2; 
 
race= .; 
if  (s80= 1) then  race= 1; 
if  (s80= 2) or (s80= 3) or (s80= 4) or (s80= 5) then  race= 2; 
Proc print data =ttest( obs =35); 
run; 
 
proc freq data =ttest; 
  tables  gender/ binomial ( p=.48); 
  tables  marital/ binomial ( p=.74); 
  tables  race/ binomial ( p=.95); 
  exact  binomial ; 
run; 
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EFA(exploratory factor analysis): 
data EFA; 
set  pilot.original; 
keep  s1-s13; 
array  ss{ 13} s1-s13; 
do i= 1 to  13; 
if  ss(i)=- 2 then  ss(i)= 1; 
if  ss(i)=- 1 then  ss(i)= 2; 
if  ss(i)= 0 then  ss(i)= 3; 
if  ss(i)= 1 then  ss(i)= 4; 
if  ss(i)= 2 then  ss(i)= 5; /*global items are recoded to 1-5 point 
scale*/  
end ; 
proc print data =EFA ( obs =8); 
title  'Exploratory factor analysis dataset(13-global item  scale)' ; 
run; 
 
 
/*principal component analysis: factors are not rel ated*/  
proc factor data =efa MSA scree  method =prin nfact =4 residuals  
rotate =promax; 
run; 
 
/*common factor analysis: factors are related*/  
proc factor data =efa MSA scree  method =prinit nfact =4 residuals  
rotate =oblimin( 0); 
run; 
 
 
proc corr data =efa Alpha ; 
var  s1-s4; 
title  'Cronbach alpha of factor 1(attitude)' ; 
run; 
 
proc corr data =efa Alpha ; 
var  s5-s7; 
title  'Cronbach alpha of factor 3(sujective norms)' ; 
run; 
 
proc corr data =efa Alpha ; 
var  s8-s10; 
title  'Cronbach alpha of factor 4(percieved behavioral co ntrols)' ; 
run; 
 
proc corr data =efa Alpha ; 
var  s11-s13; 
title  'Cronbach alpha of factor 2 (enrollment intentions) ' ; 
run; 
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Appendix C. Pre-notification Letter, Cover Letters (1st and 2nd mailings), Survey on 
Medicare Drug Benefits Enrollment Intentions, and Reminder Post Card 
 
 
July 2010 
 
Dear Sir or Madam: 
 
A few days from now you will receive in the mail a request to fill out a survey for an 
important research project being conducted by the College of Pharmacy at the University 
of Minnesota. 
 
This survey contains questions concerning your perceptions about the Medicare drug 
benefit (Medicare Part D). This study will help researchers better understand how persons 
like you make decisions about whether to enroll in the Medicare Part D program, and 
further assist others in optimizing enrollment choices for Medicare Part D. 
 
Your name was selected at random and your participation is totally voluntary. Your 
responses are completely anonymous and confidential. 
 
Thank you very much for your time and consideration! Your help is very important for 
our study. We will be enclosing a small token of appreciation with the survey as a way to 
say thanks. 
 
 
Sincerely, 
 
 
 
Tao Jin, PhD Candidate 
College of Pharmacy 
University of Minnesota 
Minneapolis, MN 55455 
Phone: (612) 625-7677 
Fax: (612) 625-9931 
E-mail: jinxx046@umn.edu 
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July 2010 
 
Dear Sir or Madam: 
 
You are invited to participate in a study about decision-making for the Medicare drug 
benefit (Medicare Part D) enrollment among pre-Medicare eligible individuals (Age 62-
64 years) living in Minnesota. As you may know, there is a wide range of drug plan 
options available when enrolling in the Medicare drug benefit. Given the complexity of  
the Medicare Part D drug plan, this study aims to understand how pre-Medicare eligible 
individuals might make decisions when enrolling in the Medicare drug benefit. The long 
term goal of this study is to assist older adults in optimizing these enrollment choices. 
 
I would appreciate it if you would take 15-20 minutes to complete the enclosed survey 
and return it to us in the postage paid return envelope. Your input is very important to 
help us understand the decision-making process surrounding the Medicare drug benefit. 
 
Your name was selected at random for the study and your participation is totally 
voluntary. Returned surveys will be stored securely and only the principal investigator 
will have access to the surveys. In any sort of report we might publish, we will not 
include any information that will make it possible to identify your personal information.  
 
Please accept the $1 bill as a small token of our appreciation for your help! If you 
have any questions or concerns regarding the study, you can directly contact the 
researcher; or if you would like to talk to someone other than the researcher, you are 
encouraged to contact the Research Subjects’ Advocate Line, D528 Mayo, 420 Delaware 
St. Southeast, Minneapolis, Minnesota 55455; (612) 625-1650. 
 
Thank you very much for your time and help! Your part in this study is valued and 
greatly appreciated. 
 
Sincerely, 
 
 
 
Tao Jin, PhD Candidate 
College of Pharmacy 
University of Minnesota 
Minneapolis, MN 55455 
Phone: (612) 625-7677 
Fax: (612) 625-9931 
E-mail: jinxx046@umn.edu 
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Dear Sir or Madam: 
 
About three weeks ago we sent a survey to you that asked about your perceptions of the 
Medicare drug benefit (Medicare Part D). To the best of our knowledge, you haven’t 
returned your survey. 
 
We are writing again because your response will be very important for us to get complete 
and accurate results about the Medicare drug benefit (Medicare Part D) among pre-
Medicare eligible individuals between 62 and 64 years of age living in Minnesota. It is 
only by hearing from nearly everyone in the sample that we can be sure that the results 
are truly representative. 
 
If you think this survey does not apply to you, please let us know on the cover of the 
survey and return it in the enclosed envelope so that we can delete your name from the 
mailing list. 
 
If you have any questions, please feel free to contact us at 612-625-7677 or the Research 
Subjects’ Advocate Line, D528 Mayo, 420 Delaware St. Southeast, Minneapolis, 
Minnesota 55455; (612) 625-1650. 
 
We really hope you will fill out and return the survey. Thanks so much! 
 
Sincerely, 
 
 
 
Tao Jin, PhD Candidate 
College of Pharmacy 
University of Minnesota 
Minneapolis, MN 55455 
Phone: (612) 625-7677 
Fax: (612) 625-9931 
E-mail: jinxx046@umn.edu 
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SURVEY ON MEDICARE DRUG BENEFIT 
 

 ENROLLMENT INTENTIONS 
 

 
 
 
 
 
 
 
 
This survey asks questions about your views on enrolling in the Medicare 
prescription drug plan. We are interested in your responses no matter how 
much you know about Medicare Part D, and whether or not you plan to 
enroll in Medicare Part D. Your responses will remain anonymous and 
confidential. 
 
 
 
 
 
 
 
 
 

 
Please turn the page to begin. Thanks! 
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Background information: 

You may or may not be aware that you will become eligible for Medicare Part D when 
you turn 65 years old. The Medicare Part D program is the outpatient prescription drug 
insurance program for Medicare beneficiaries that took effect on January 1, 2006. This 
program provides voluntary drug coverage for Medicare beneficiaries through private 
insurance companies. You may purchase a Part D drug plan from approved insurance 
companies by paying monthly premiums.  
 
As you may know, there is a wide range of Part D drug plans available each year. These 
plans may vary in terms of premiums, deductibles, and copayments. Depending on your 
medication use and your choice of Part D drug plan, your Part D drug insurance may not 
cover your prescription drug for the entire year and you may be forced to pay the full cost 
of your medications (This is known as the “doughnut hole”). In addition, you may have 
to pay a higher monthly premium than others if you choose to enroll in Part D at a later 
date. 
 
Given this background information and your own understanding of the Medicare Part D 
program, would you please respond to the following questions about Medicare Part D. 
 
Thanks! 
    

Part I: Overall Views about Enrolling in Medicare Part D 

 
 
 

 
* Please circle a number on each line (1 through 4) that best indicates your current 
feelings    about enrolling in Medicare Part D.  

 
 
 

 
 
 
 
 
 
 
 
 

 

   For me, enrolling in Medicare Part D would be:   

   
1.  Disadvantageous                           1      2      3      4       5                        Advantageous   
 
2.        Unfavorable                            1      2      3      4        5                          Favorable 
 
3.           Unpleasant                           1      2      3      4        5                          Pleasant 
 
4.               Harmful                            1      2      3      4       5                         Beneficial 
 
              

 

This section asks about your general opinions on enrolling in Medicare Part D. 
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* Please circle a number to best describe your general thoughts about enrolling in Medicare Part D.   
             

     

 
                                                                      1                     2                     3                    4                 5  
 

                
                                                                      1                     2                     3                    4                 5  
 

 
                                                                      1                     2                     3                    4                5 

 
                                                                      1                     2                     3                    4                 5   
  

                
                                                                      1                     2                     3                    4                 5  
 

                                                  
-2                   -1                     0                     1                     2                     3                    4                 5               

 
                
  1                     2                     3                   4                 5 

 
12. I want to enroll in Medicare Part D   

when I am 65 year old.                     1                     2                     3                   4                 5  
 

13. I plan to enroll in Medicare  Part D                 
      when I am 65 years old.                            1                     2                     3                    4                 5  
         
 

14. I intend to enroll in Medicare Part D  
      when I am 65 years old.                         1                     2                     3                   4                  5 

 
15. I will enroll in Medicare Part D  
      when I am 65 years old.                             1                     2                     3                   4                  5 

 

6. People who are important to me think 
I should enroll in Medicare Part D. 

5. People who are important to me 
would approve of my enrolling in 
Medicare Part D. 

7. People who are important to me want 
me to enroll in Medicare Part D. 

 

8. I believe that enrolling in Medicare 
Part D will be easy for me. 

9. I am sure that I will be able to make 
informed decision when enrolling in 
Medicare Part D. 

10. I am confident that I will be able  to 
enroll in Medicare Part D. 

Neither Agree  
nor Disagree 

Strongly 
Agree Agree Disagree 

Strongly 
Disagree 

11. I believe I will have complete  control 
over enrolling in Medicare Part D. 
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Part II: Your Opinions about the Outcomes of Enrolling in Medicare Part D 

 
 

 
* Please circle a number to indicate what you think you can expect from enrolling in Medicare Part D. 

  

     

 
                                                                         1                     2                     3                    4                 5  
 
                
                                                    1                     2                     3                    4                 5 
                                                                    
 
                                                   1                     2                     3                    4                 5 
                                                                          

 
         1                     2                     3                    4                 5         

 
                                                                         1                     2                     3                    4                 5                      

 
 -2             1                     2                     3                    4                 5  
 
 
 
         1                     2                     3                    4                 5 
                                                                   

 
         1                     2                     3                    4                 5 
  

 
2                                                                 1                     2                     3                    4                 5 
                                                     
                                                
    1                     2                     3                    4                 5  

Neither Agree  
nor Disagree 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

 

This section asks a few questions about the results you expect from enrolling in Medicare Part D.   
 

16. Enrolling in Medicare Part D would 
save me money on medications.   

17. Enrolling in Medicare Part D would 
provide me with drug coverage. 

18. Enrolling in Medicare Part D would 
provide me with financial security in 
my later life.   

20. Enrolling in Medicare Part D would 
result in a high monthly premium. 

24. Enrolling in Medicare Part D would 
take me too much time and effort. 

25. Enrolling in Medicare Part D would 
only provide me with limited drug 
coverage. 

21. The complexity of enrolling in 
Medicare Part D would make me 
confused.   

22. If I enroll in Medicare Part D, I would 
have to select a new drug plan every 
year. 

23. Enrolling in Medicare Part D would 
result in a gap in my drug coverage 
(known as ‘doughnut hole’). 

19. Enrolling in Medicare Part D would 
provide me with medical security in 
my later life.   
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* Please circle a number to describe how good or bad the expected results in Questions 16-
25 would be of enrolling in Medicare Part D. 

 
      

 
                                                          1                     2                     3                    4                 5   

                
-2                      -1                             1                     2                     3                    4                 5 
 
 
                                                          1                     2                     3                    4                 5 
                                                   
 
         1                     2                     3                    4                 5 

 
                                                          1                     2                     3                    4                 5 
 
  
                                                          1                     2                     3                    4                 5 
 
   
       
        1                     2                     3                    4                 5 
 
 
               1                     2                     3                    4                 5 
  
 
                                                         1                     2                     3                    4                 5 

 
  
                1                     2                     3                    4                 5 

 

 

 

Neither Bad 
nor Good 

Very 
Good 

Good Bad Very Bad 

26. Saving money on prescription 
medications is: 

27. Having drug coverage is: 

28. Providing financial security 
in my later life is:  

30. Paying a monthly premium 
is: 

31. Providing me limited drug 
coverage is: 

32. Being confused when I am 
enrolling in Medicare Part D 
is: 

33. Selecting a new Part D 
drug plan every year is: 

 

34. The drug coverage gap 
(“doughnut hole”) is: 

35. The time and effort required 
to enroll in Medicare Part D 
is: 

 

29. Providing medical security 
in my later life is:  
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Part III: Perceived Facilitators of Your Enrolling in Medicare Part  D 

 
 
 

     
     * Please circle a number to indicate what factors you think might help you to enroll in Medicare Part D.  

 

     
  

 
                                              
                                                                              1                2                     3                    4                5 

                 
                                                 1                2                     3                    4                5 

  
                                                    1                 2                    3                    4                5 
                                                                        

 
                                                                1                 2                    3                    4                5 
  

 
 
                                                                              1                 2                     3                    4               5 

 
                                                                              1                 2                     3                    4               5             

 
                       
       1                2                     3                    4               5 

 
                                1                2                    3                    4               5  
            
                                                       

 
 

   1                 2                     3                   4               5 

40. Talking with friends who are making the 
same decisions would help me to enroll in 
Medicare Part D.    

 

This section asks a few questions about the factors that might help you to enroll in Medicare 
Part D.  

Neither Agree  
nor Disagree 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

36. A better understanding of available 
drug plans would help me to enroll in 
Medicare Part D. 

37. Adequate information to compare drug 
plans would help me to enroll in 
Medicare Part D. 

38. Online information about drug plans      
would help me to enroll in Medicare 
Part D.      

39. Mailing materials about drug plans 
would help me to enroll in Medicare 
Part D.         

43. Consulting with senior organizations or 
community groups (AARP, Senior 
Linkage Line, Church etc.) would help 
me to enroll in Medicare Part D.    

41. Talking with people who are already 
enrolled in Medicare Part D would help 
me to enroll in this benefit.         

42. Consulting with insurance company 
customer service representatives would 
help me to enroll in Medicare Part D.    

44. Consulting with my pharmacist would 
help me to enroll in Medicare Part D.    
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* Please circle a number to describe how powerful the factors in Questions 36-44 would be 
in helping you enroll in Medicare D. 

 
     

 
                                            
                                                                        1                   2                    3                  4                5 

                
-2                      -1                                           1                   2                    3                  4                5 

                                                          
-2                      -1                                           1                   2                    3                  4                5 
                                                     

 
                                                                     
-2                      -1                                           1                   2                    3                  4                5 
 
 
                                                                                                                                             
-2                      -1                                           1                   2                    3                  4                5 

 
 
-2                      -1                                           1                   2                    3                  4                5 

                             
-2                      -1                                           1                   2                    3                  4                5 

 
 
                      1                   2                    3                  4                5        
 
 
     1                   2                    3                  4                5 

 

 

45. A better understanding of available 
drug plans would make my enrolling 
in Medicare Part D:    

46. Adequate information to compare drug 
plans would make my enrolling in 
Medicare Part D: 

47. Online information about drug plans 
would make my enrolling in Medicare 
Part D: 

48. Mailing materials about drug plans 
would make my enrolling in 
Medicare Part D: 

51. Consulting with insurance company 
customer service representatives 
would make my enrolling in Medicare 
Part D: 

52. Consulting with senior organizations 
or community groups would make my 
enrolling in Medicare Part D: 

Neither Easy  
nor Difficult 

Very 
Easy 

Easy Difficult 
Very 
Difficult 

50. Talking with people who are already 
enrolled would make my enrolling in 
Medicare Part D: 

49. Talking with friends who are making the 
same decisions would make my enrolling 
in Medicare Part D: 

53. Consulting with my pharmacist 
would make my enrolling in 
Medicare Part D: 
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Part IV: Others’ Opinions of Your Enrolling in Medicare Part D 

 
 
 
 

 * Please circle a number to indicate the opinions of others about your enrolling in Medicare Part D.  
 

     

 
                                                1                   2                         3                    4                 5 
 

 
   1                   2                         3                    4                 5 
 

                
                                                    
-   1                   2                         3                    4                 5 
 

                                                 
                                                        1                   2                         3                    4                 5 

 
2                                         
                                                        1                   2                         3                    4                 5 
 
 
                                                        1                   2                         3                    4                 5 
 

 
    1                   2                         3                    4                 5 
 

 
 
    1                   2                         3                    4                 5 
 

 

 

This section asks a few questions about the opinions you think others might have about your 
enrolling in Medicare Part D.  

54. My parents would approve 
of my enrolling in Medicare 
Part D. 

56. My spouse/significant other 
would approve of my 
enrolling in Medicare  
Part D.   

57. My friends would approve 
of my enrolling in Medicare 
Part D. 

58. The public would 
approve of my enrolling 
in Medicare Part D.   

59. My doctor would approve of 
my enrolling in Medicare 
Part D.   

Neither Agree  
nor Disagree 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

60. My pharmacist would 
approve of my enrolling in 
Medicare Part D. 

61. Senior organizations or 
community groups would 
approve of my enrolling in 
Medicare Part D.   

55. My children would approve 
of my enrolling in Medicare 
Part D.   
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* Please circle a number to describe how much you care about the opinions those mentioned 
in Questions 54-61 about your enrolling in Medicare Part D. 

 
 

     

 
                                                             1              2                  3                    4                 5 
 
 
 
 1              2                  3                    4                 5 
                 

                
                                                  1              2                  3                    4                 5 
-2                                                               
 
 
                                                  
                1              2                  3                    4                 5  
 
 
2                                         
                                                            1              2                  3                    4                 5 

 
 
                                                                      1              2                  3                    4                 5 

 
 
                          1              2                  3                    4                 5 

 
 
                           1              2                  3                    4                 5 

 
 
 
 
 

62. How much do you care about your 
parents’ opinions of your enrolling 
in Medicare Part D? 

64. How much do you care about your 
spouse/significant other’s opinions of 
your enrolling in Medicare Part D? 

 

65. How much do you care about your 
friends’ opinions of your enrolling 
in Medicare Part D? 

66. How much do you care about the 
general public’s opinions of your 
enrolling in Medicare Part D? 

 

67. How much do you care about your 
doctor’s opinion of your enrolling 
in Medicare Part D? 

 

Somewhat Very much A lot A little Not at all 

68. How much do you care about your 
pharmacist’s opinion of your enrolling 
in Medicare Part D? 

69. How much do you care about the 
opinions of senior organizations or 
community groups regarding your 
enrolling in Medicare Part D? 

 

63. How much do you care about your 
children’s opinions of your enrolling 
in Medicare Part D? 
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Part V: Medication Therapy Management Services (MTMS) 
 
 
 
 
 
 
 
 
 
 
 
 

* Please circle a number to describe what you think about MTMS.  
 

     
  

                                              
                                                                      1                   2                   3                4                5 
 

                
                                               
                                                                      1        2                   3                4                5 

  
                                                   
                                                                      1        2                   3                4                5  

 
                                                                  1         2                   3                4                5 

 
 
                                                                      1         2                   3                4                5 
 
 
 
                  1         2                   3                4                5 

 
 
 

 

Medication Therapy Management Services (MTMS) are an important component of the 
Medicare Part D program. MTMS refers to a group of services intended to help individual 
patients optimize the outcomes from their medications. MTMS may include providing face-
to-face consultations about medications, assessing patients’ health status, keeping personal 
medication records, developing medication treatment plans, evaluating patients’ responses to 
medications, identifying medication-related problems, and enhancing patient adherence with 
medications. 

73. It is important to learn more 
about MTMS.    

Neither Agree  
nor Disagree 

Strongly 
Agree 

Agree Disagree 
Strongly 
Disagree 

70. MTMS may improve my 
understanding of my 
medications. 

71. MTMS may improve my 
adherence with my 
medications. 

    

72.  MTMS may help me avoid  
impropriate use of my 
medications.  

74. It is important that my Medicare 
Part D drug plan provide me with 
MTMS.         

75. The availability of MTMS 
increases the likelihood of me 
enrolling in Medicare Part D.       
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Part VI: Information About You 
 

 

 
76.  In what year were you born?       19 ____    
 
 
77. What is your gender?          Male                      Female               
  
  
78. What is the highest level of education that you completed?  
 
 Less than high school 
 High school/GED 
 Some college (including 2-year college degree) 
 4-year college degree (BA, BS) 
 Master, Ph. D. or professional degree 
 
 
79.  What is your total household income each year, including all earners in your 
household?  
 
 Less than $10,000 
 $10,000 --- $19,999 
 $20,000 --- $29,999 
 $30,000 --- $39,999 
 $40,000 --- $49,999    
 $50,000 --- $99,999 
 Over $100,000 
 
 
80. How many persons including yourself currently live in your household?     
 ____ persons 
 
 
81. What is your current marital status?  
 
 Single, Never Married 
 Married 
 Separated 
 Divorced 
 Widowed 

 

This section asks a few questions about you and your prescription drug insurance.  

Please use “X” to indicate your answers to each question.  
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82. How would you describe your ethnicity? 
 
 White (Non-Hispanic)  
 African American (Non-Hispanic) 
 Hispanic 
 American Indian 
 Pacific Islander/Asian 
 
 
 
83. In general, how would you rate your health compared to other people your age? 
 
 Excellent 
 Very Good 
 Good 
 Fair 
 Poor 
 
 
 
84. How many different prescription drugs do you currently take on a daily basis? 
 
 None 
 1-3  
 4-6 
 7-9 
 10 or More 
 

 
85. How do you currently pay for your prescription drugs? (Check all that apply) 
 
 Pay out of pocket money /No drug coverage 
 COBRA 
 Current employer health insurance 
 Health insurance from my spouse’s plan 
 Health insurance policy I purchase by my own or self-employed health insurance 
 Veterans Administration (VA) 
 TriCare or military drug coverage 
 Retiree drug coverage from former employer 
 Patient assistance program from pharmaceutical companies  
 Medical Assistance/Medicaid 
 Medicare 
 Other __________ 
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Reminder post card 
 
 
 
 

 
Dear Sir or Madam: 
 

A few days ago you should have received a survey from us  
concerning your perceptions about the Medicare drug benefit  
(Medicare Part D). If you have already completed the survey  
and returned it, Thank you very much! If you haven’t completed  
the survey yet, we would very much appreciate it if you would  
take the time to do so now. 
 

If you did not receive a survey or have misplaced the first one,  
please call us at (612) 625-7677 and we will be happy to  
send you another. 
 

Sincerely, 
 
Tao Jin, PhD Candidate 
College of Pharmacy, University of Minnesota 

 
Tao Jin 
College of Pharmacy 
308 Harvard St. SE 
University of Minnesota 
Minneapolis, MN 55455 
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Appendix D. SAS Codes for Hierarchical Regression Analysis 
 
Creating permanent data: 
 
PROC IMPORT OUT= main.original  
            DATAFILE= "C:\Documents and Settings\yutao\Desktop\main 
data analysis\orig data.xls"   
            DBMS=EXCEL2000 REPLACE; 
     GETNAMES=YES; 
RUN;  
 
 
 
Demographic analysis: 
 
data check; 
set  main.original; 
proc univariate data =check normal ; 
var  s1-s15; /* Check the normality of global items*/  
qqplot  s1-s15/ normal  ( mu=est sigma =est); 
run; 
proc means data =check; 
var  s1-s85; /* Check the data to see if any out-of range bad en tering*/  
run; 
 
/* Check missing data*/   
proc means data =check n nmiss ; 
var  s1-s85; 
run; 
 
/*descriptive stats for demographic information*/  
data descriptive; 
set  main.original; 
keep  s76-s85; 
proc freq data =descriptive; 
title  'descriptive stats' ; 
run; 
 
/*demographic information: respondents after 1st ma iling vs. 
respondents after 2nd mailing*/  
data descriptive1; 
set  main.original; 
keep  s76-s85; 
proc freq data =descriptive1 (obs= 457); 
title  'respondents after 1st survey mailing' ; 
run; 
 
proc freq data =descriptive2 (firstobs= 458 obs= 556); 
title  'respondents after 2nd survey mailing' ; 
run;  
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/*basic demographic information comparison: state v s sample*/  
 
data demottest; 
set  main.original; 
keep  s77 s81 s82; 
Proc print data =demottest ( obs =35); 
run; 
 
data ttest4; 
set  demottest; 
gender= .; 
if  (s77= 1) then  gender= 1;  
if  (s77= 2) then  gender= 2; 
 
marital= .; 
if  (s81= 2) then  marital= 1; 
if  (s81= 1) or (s81= 3) or (s81= 4) or (s81= 5) then  marital= 2; 
 
race= .; 
if  (s82= 1) then  race= 1; 
if  (s82= 2) or (s82= 3) or (s82= 4) or (s82= 5) then  race= 2; 
 
Proc print data =ttest4( obs =35); 
run; 
 
proc freq data =ttest4; 
  tables  gender/ binomial ( p=.48); 
  tables  marital/ binomial ( p=.74); 
  tables  race/ binomial ( p=.95); 
  exact  binomial ; 
run; 
 
 
HRA: 
/*HRA is to investigate association between behavio ral, normative, 
control beliefs and attitudes, SN, and PBC*/  
 
 
data original2; 
set  main.original; 
array  ss{ 24} s1-s4 s16-s35; 
do i= 1 to  24; 
if  ss(i)= 1 then  ss(i)=- 2; 
if  ss(i)= 2 then  ss(i)=- 1; 
if  ss(i)= 3 then  ss(i)= 0; 
if  ss(i)= 4 then  ss(i)= 1; 
if  ss(i)= 5 then  ss(i)= 2; /*global attitudes items 1-4 and behavioral 
belief tems 16-35 are recoded to bipolar scale* for  HRA*/  
end ; 
proc print data =original2 ( obs =8); 
title  'recoded main data' ; 
run; 
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data attitudes1_fix; 
set  original2(keep=s1-s4 s16-s35);  
A=s1+s2+s3+s4; 
be1=s16*s26;be2=s17*s27;be3=s18*s28;be4=s19*s29;be5 =s20*s30; 
be6=s21*s31;be7=s22*s32;be8=s23*s33;be9=s24*s34;be1 0=s25*s35; 
count1= 1; 
array  var{ 24} s1-s4 s16-s35; 
do i= 1 to  24; 
if  var(i)= . then  count1= 0; 
end ; 
run; 
 
proc print data =attitudes1_fix ( obs =30); 
title  'behaviroal beliefs items without missing data' ; 
run; 
proc freq data =attitudes1_fix; 
table  count1; 
run; 
data att_subset; 
set  attitudes1_fix; 
where  count1= 1; 
run; 
proc print data =att_subset ( obs =30); 
run; 
 
 
proc reg data =att_subset; 
model  A=s16--s25/ spec  influence  vif ;    /*model1:only belief strength 
items (bi) are included*/  
title  'model1' ; 
output  out =out1 R=ehat student =etilde rstudent =estar p=fitted;  
run; 
proc reg data =att_subset; 
model  A=s16--s35/ spec  influence  vif ;   /*model2:belief strength (bi) 
and outcome evaluation (ei) are included*/                                       
title  'model2' ;                        /*SPEC checks constant 
variance;INFLUENCE checks influential points; and V IF checks 
colinearity*/  
output  out =out2 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
proc reg data =att_subset; 
model  A=s16--s35 be1-be10/ spec  influence  vif ; /*model3:multiplicative 
items (bi*ei) are included*/  
title  'model3 with interaction items' ; 
output  out =out3 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
 

 
 
/*HRA_sn is to investigate association between norm ative beliefs and 
subjective norms*/  
 
data subjnorm_fix; 
set  main.original(keep=s5-s7 s54-s69);  
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SN=s5+s6+s7; 
sn1=s54*s62;sn2=s55*s63;sn3=s56*s64;sn4=s57*s65;sn5 =s58*s66; 
sn6=s59*s67;sn7=s60*s68;sn8=s61*s69; 
count2= 1; 
array  var{ 19} s5-s7 s54-s69; 
do i= 1 to  19; 
if  var(i)= . then  count2= 0; 
end ; 
run; 
proc print data =subjnorm_fix ( obs =30); 
title  'normative beliefs items without missing data' ; 
run; 
proc freq data =subjnorm_fix; 
table  count2; 
run; 
data subj_subset; 
set  subjnorm_fix; 
where  count2= 1; 
run; 
proc print data =subj_subset ( obs =30); 
title  'subjects included in three models' ; 
run; 
 
proc reg data =subj_subset; 
model  SN=s54--s61/ spec  influence  vif ;    /*model1:only belief strength 
items (ni) are included*/  
title  'model1' ; 
output  out =out1 R=ehat student =etilde rstudent =estar p=fitted;  
run; 
proc reg data =subj_subset; 
model  SN=s54--s69/ spec  influence  vif ;   /*model2:belief strength (ni) 
and motivation (mi) are included*/                                       
title  'model2' ;                        /*SPEC checks constant 
variance;INFLUENCE checks influential points; and V IF checks 
colinearity*/  
output  out =out2 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
proc reg data =subj_subset; 
model  SN=s54--s69 sn1-sn8/ spec  influence  vif ; /*model3:multiplicative 
items (bi*ei) are included*/  
title  'model3 with interaction items' ; 
output  out =out3 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
 
/*HRA_pbc is to investigate association between con trol beliefs and 
percieved behavioral controls*/  
 
data pbcontrol_fix; 
set  main.original(keep=s8-s11 s36-s53);  
PBC=s8+s9+s10+s11; 
pbc1=s36*s45;pbc2=s37*s46;pbc3=s38*s47;pbc4=s39*s48 ;pbc5=s40*s49; 
pbc6=s41*s50;pbc7=s42*s51;pbc8=s43*s52;pbc9=s44*s53 ; 
count3= 1; 
array  var{ 22} s8-s11 s36-s53; 



 

 146 

do i= 1 to  22; 
if  var(i)= . then  count3= 0; 
end ; 
run; 
proc print data =pbcontrol_fix ( obs =30); 
title  'control beliefs items without missing data' ; 
run; 
proc freq data =pbcontrol_fix; 
table  count3; 
run; 
data pb_subset; 
set  pbcontrol_fix; 
where  count3= 1; 
run; 
proc print data =pb_subset ( obs =30); 
run; 
 
proc reg data =pb_subset; 
model  PBC=s36--s44/ spec  influence  vif ;    /*model1:only belief strength 
items (ci) are included*/  
title  'model1' ; 
output  out =out1 R=ehat student =etilde rstudent =estar p=fitted;  
run; 
proc reg data =pb_subset; 
model  PBC=s36--s53/ spec  influence  vif ;   /*model2:belief strength (ci) 
and belif power(pi) are included*/                                       
title  'model2' ;                        /*SPEC checks constant 
variance;INFLUENCE checks influential points; and V IF checks 
colinearity*/  
output  out =out2 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
proc reg data =pb_subset; 
model  PBC=s36--s53 pbc1-pbc9/ spec  influence  vif ; 
/*model3:multiplicative items (ci*pi) are included* /  
title  'model3 with interaction items' ; 
output  out =out3 R=ehat student =etilde rstudent =estar p=fitted; 
run; 
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Appendix E: SAS codes for Power Analysis of Structural Equation Modeling 
 
* The test of close fit;  
title  "power estimation for csm" ; 
data one; 

alpha= .05; *significance level α;  
rmseaO=.05; *null hypothesis value H0;  
rmseaa= .08; *alt hypothesis value Ha;  
d=84; *degrees of freedom df;  
n=561; *sample size;  
ncpO =(n- 1)*d*rmseaO** 2; 
ncpa = (n- 1)*d*rmseaa** 2; 
if  rmseaO<rmseaa then  do; 
cval=cinv( 1-alpha,d,ncpO); 
power= 1-probchi(cval,d,ncpa); 
end  ; 
if  rmseaO>rmseaa then  do ; 
cval=cinv(alpha,d,ncpO) ; 
power=probchi(cval,d,ncpa) ; 
end ; 
output  ; 
proc print data =one ; var  rmseaO rmseaa alpha d n power ; run ;  
 
 
* The test of non-close fit;  
title  "power estimation for csm" ; 
data one ; 
alpha= .05 ; *significance level ;  
rmseaO=.05 ; *null hyp value ;  
rmseaa= .01 ; *alt hyp value ;  
d=84 ; *degrees of freedom ;  
n=561 ; *sample size ;  
ncpO=(n- 1)*d*rmseaO** 2 ; 
ncpa = (n- 1)*d*rmseaa** 2 ; 
if  rmseaO<rmseaa then  do ; 
cval=cinv( 1-alpha,d,ncpO) ; 
power= 1-probchi(cval,d,ncpa); 
end  ; 
if  rmseaO>rmseaa then  do ; 
cval=cinv(alpha,d,ncpO) ; 
power=probchi(cval,d,ncpa) ; 
end ; 
output  ; 
proc print data =one ; var  rmseaO rmseaa alpha d n power ; run ; 

   

 

 
 


