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Health Reimbursement Arrangements (HRAs) and Health Savings Account (HSA) 

eligible High Deductible Health Plans (HDHPs) emerged as a new health care insurance models 

referred to as Consumer Directed Health Plans (CDHPs) in the early 2000s. The purpose of this 

study is to examine the association between enrollees’ prior financial experiences as they relate 

to health care access and use with plan choice when a Managed Care Preferred Provider 

Organization (PPO), HRA, and HSA eligible HDHP are offered concurrently in an ESI program.  

It is important to examine new health insurance structures, such as CDHPs, to better 

understand their impact on enrollees’ choice of health plan. Factors that determine enrollees’ 

plan choice can influence the distribution of socio-economic, health risk, and behavioral 

characteristics across plans. These factors in turn can affect the financial costs, risk pools, and 

long-term solvency of such plans.



 

The theoretical framework used in this study is adapted from Andersen’s behavioral 

model and suggests economic enabling resources, self-perceived need for health care,

predisposing characteristics, and plan cost character ristics are significant factors in Managed 

Care verses CDHP choice. First, descriptive statistics are used to describe the enrollee population 

relative to available plans. Then, multivariate analyses are used to examine hypotheses 

developed to examine employee earnings, prior Flexible Spending Account (FSA) participation, 

prior total cost sharing and Relative Risk Scores (RRS). 

Findings suggest first that CDHPs benefit from favorable selection, however the type of 

CDHP is a critical factor in the dynamics of plan choice. It is important not to categorize 

different forms of HRAs and HSA eligible HDHPs generically as CDHPs, but treat them as 

unique based upon their cost and administrative characteristics. Second, enrollees appear to 

select a plan that minimizes their future financial exposure based on past ESI experiences. 

Finally, CDHP choice and enrollee earnings may not have a simple linear relationship as 

suggested by prior research. Plan choice may depend largely on the dynamics between factors of 

economic resources, perceived need, and plan cost characteristics.
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Chapter 1 – Introduction 
 
 
 
 

Introduction and Problem Statement 

Rising health care expenditures and the related cost of Employer Sponsored Insurance 

(ESI) have contributed to the formation of Consumer Directed Health Plans (CDHPs). The 

development of CDHPs represents one of the first large scale efforts to design health insurance 

plans around enrollee demand cost controls, and is intended to reduce or slow the rate of growth 

for ESI costs through consumers’ engagement in health care decision-making. CDHP design 

emphasizes cost sharing, but cost and quality information are also made available to encourage 

enrollees to make effective and efficient health care purchase decisions.  

An important part of any change in health insurance structure is the impact on why 

enrollees choose one health plan over another. If available health plans’ cost sharing or 

utilization parameters change, it is essential to understand potential changes in the factors that 

influence plan choice. Factors that determine enrollees’ plan choice can influence the distribution 

of socio-economic, health risk, and behavioral characteristics across plans. These factors in turn 

can affect the financial costs, risk pools, and long-term solvency of such plans. Furthermore, 

many enrollees have little or no choice  

in the decision to switch plans. In 2012, nearly 67 percent of all enrollees who changed 

plans, did so due to employer-initiated changes to the plans offered in their Employer Sponsored 

Insurance (ESI) program (Cunningham, 2013). Therefore it is important it is important to 
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understand factors that affect consumers’ decision-making processes when faced with selecting a

health plan as well as for employers to consider that characteristics of new or different plans may

have a significant impact on their employees and the ESI program. These issues are discussed in 

more detail in Chapters 2 and 3. 

Purpose of the Study 

The purpose of this study is to examine CDHP enrollment and the factors that contribute 

to plan choice as they relate to health care access and use when a Managed Care PPO, HRA, and 

HSA eligible HDHP are offered concurrently in an employer health insurance program. Enrollee 

demographics and plan cost characteristics will be accounted for as controls.  

Background 

Employer Sponsored Insurance (ESI) makes up the largest market for Consumer Directed 

Health Plans. Approximately 56 percent of the US population is insured through ESI (Kaiser 

Family Foundation and Health Research And Educational Trust, 2012)). Of that 56 percent, 

CDHP enrollment has grown from 4 percent in 2006 to 19 percent in 2012, with 31 percent of 

employers offering at least one CDHP plan (Kaiser Family Foundation and Health Research And 

Educational Trust, 2012)). Furthermore, insurance premiums for health care are the largest single 

ESI cost to employers. Insurance premiums are directly linked to claims experience and expected 

payout of benefits. As health care costs increase, premiums increase to cover expected payouts. 

Average ESI health insurance premiums increased 34 percent more than salaries and wages 

between 1996 and 2005, and the average insurance premiums paid by employees and employers 

reached $5,615 for single and $15,745 for family coverage in 2012 (Eibner & Marquis, 2008; 

Claxton, et al., 2012; US Department of Labor, 2006, ).  
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There have been a number of efforts to slow the rate of inflation in health care cost due to 

its impact on ESI costs. To remain competitive, third party payers have played a primary role by 

experimenting with ways to reduce ESI cost inflation. Cost containment programs have become 

a focus for third party payers in the1960s. Many factors such as an aging population and 

technology advancement contribute to health care cost inflation, but they are not affected by 

third party payer intervention. Therefore, cost containment efforts have largely focused on the 

structure of insurance policies that establish consumer cost sharing parameters, provider 

incentives, and procedures that control how services are utilized and financed. Consumer 

Directed Health Plans have emerged as part of this effort. 

There is a dearth of accessible data, and subsequently research that examines plan choice 

when enrollees choose between Managed Care and CDHPs. Of ten studies that examine CDHP 

choice, three study the same employer for the same period (Fowles, Kind, Braun, & Bertko, 

2004; Lo Sasso, Rice, Gabel, & Whitmore, 2004; Tollen, Ross, & Poor, 2004), six pre-date 

CDHPs as a more defined and distinct insurance model (Fowles et al., 2004; Lo Sasso et al., 

2004; Parente, Feldman, & Christianson, 2004a, 2004b, 2008; Tollen et al., 2004), and six do not 

discuss a theoretical structure (Barry, Cullen, Galusha, Slade, & Busch, 2008; U.S. Department 

of Health & Human Services, 2009; U.S. General Accountability Office, 2006; Lo Sasso et al., 

2004; Parente et al., 2004b; Tollen et al., 2004). Preliminary research that examines Managed 

Care verses CDHP choice has a focus on income, socio-demographic characteristics, and the 

health of enrollees (Barry et al., 2008; U.S. Department of Health & Human Services, 2009; 

Fowles et al., 2004; GAO, 2006; Greene, Hibbard, Dixon, & Tusler, 2006; Lo Sasso et al., 2004; 

Parente et al., 2004a, 2004b, 2008; Tollen et al., 2004). These studies suggest favorable selection 

and a positive association with income for CDHPs. A health insurance plan experiences 
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favorable selection when healthier enrollees are more likely to chose it, and less healthy 

enrollees are more likely to chose a different plan. However, a broader scope of financial 

experiences related to prior health care access and use that may contribute to enrollees’ plan 

choice, are not thoroughly assessed. Additionally, although research examines the relationship 

between income and CDHP choice, it assumes a simple linear association, which may not be the 

case. Furthermore, financial factors of enrollees’ good or poor health are only examined 

indirectly as part of prior utilization measures. Therefore, this study examines enrollees’ prior 

financial experience of health care use, health care access, and health risk, as independent factors 

of CDHP choice. Enrollee health risk represents their likelihood to need and/or incur the use of 

medical. The analyses include an assessment of whether a linear association exists between 

CDHP and income and whether prior health utilization and health risk influence plan choice. 

Conceptual Framework 

A conceptual framework is developed to structure this study. Adaptations are needed 

because at the time the model was developed there was little choice in health insurance plan 

type. Today there are multiple Managed Care and CDHP types that can affect the access and use 

of health care by enrollees. The framework is adapted from Andersen’s behavioral model and 

suggests economic enabling resources, self-perceived need for health care, predisposing 

characteristics, and plan cost characteristics are significant factors in Managed Care verses 

CDHP choice. Andersen’s model emphasizes the importance of possessing the necessary 

resources to access and use health care services, individuals’ characteristics that affect the means 

and manner health care is accessed and used, and the prominent role of third party insurance 

coverage such as ESI (Ronald Andersen, 1995; Ronald Andersen & Newman, 2005). 
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At the time the behavioral model was developed, the ESI market was relatively 

monolithic; it was dominated by fee for service insurance plans prior to Managed Care and 

CDHPs. An adaptation of the behavioral model is used because CDHPs represent significant 

changes to: the way enrollee resources are required to access and use health care, the 

consequences of enrollee characteristics interaction with different plan features, and the cost 

characteristics of the plans. Andersen’s model was developed to examine the access and use of 

health care services. This study suggests plan choice is an outcome that defines the access and 

use of health care services, and factors associated with the prior access and use of health care are 

predictors of subsequent years’ plan choice. 

Research Questions 

This study strives to answer two research questions. The first research question:  

What are the utilization and distribution characteristics of various types of health insurance 

plans across the employee population? is examined via descriptive statistics, and is discussed in 

Chapter 4.  The second research question: What economic factors are associated with the choice 

of health plan type? is examined via hypotheses developed in Chapter 3 to test the association 

between this study’s independent variables and plan choice. Hypotheses developed in Chapter 3 

examine the relationship between plan choice and employee gross earnings, prior total cost 

sharing, prior participation in a Flexible Savings Account (FSA), and relative health risk of all 

household enrollees.  

Scope and Approach 

This study employs a cross sectional non-experimental ex post facto design that examines 

data from a single large employer in multiple regions of the United States. The unit of analysis is 

the enrollee household. First, descriptive statistics are used to describe the enrollee population 
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relative to available plans. Then, multivariate analysis is used to examine each hypothesis 

developed in Chapter 3 to answer the second research question.  

This study examines census data from a single large employer’s enrollee population. 

Enrollee and plan data are collected from the employer’s human resources information system 

(HRIS), and a data management vendor contracted by the employer’s broker for managing their 

ESI claims data.1 The data incorporates health plan enrollment, claims, socio-demographic, and 

plan data related to the ESI program for 2005 and 2006. The data include employees and 

household members eligible for benefits who were continuously enrolled from January 1, 2005 

to December 31, 2009, and under 60 years of age. By including only those continuously enrolled 

through 2009 and more than five years before Medicare eligibility, the study focuses on 

employee households that demonstrate the expectation to maintain a relationship with this 

employer’s ESI program. This is important because CDHPs allow unused funds for medical 

expenditure to accrue in Personal Care Accounts (PCA), and enrollees who don’t expect to have 

a long-term employment relationship may view health care PCAs with prejudice. This also limits 

enrollees of short duration who may behave differently if they are more transient in their 

employer employee relationship.   

The employer granting data access for this research is a regulated publicly traded holding 

company and employs about 20,000 persons. The company has employees in East North Central, 

South Atlantic, East South Central, and West South Central United States. The participating 

employer’s workforce is comprised of hourly and salaried positions including administrative, 

technical, skilled trades and non-skilled laborers (union and non-union), various levels of 

management, and generalists.  
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The company changed the mix of plans offered for the 2006 calendar year. Plans chosen 

were effective January 1, 2006, and included new Managed Care and CDHP choices. Thus, 2006 

enrollment presented all eligible enrollees with a new choice set of health plans. To examine 

factors related to plan choice, claims and employer personnel data are captured for the full year 

prior to the plan choice study period, and include all eligible enrollees that fit study inclusion 

parameters described in Chapter 4 - Analytical Methods. Plan choice is viewed as an insurance 

contract level (household) outcome. All enrollees covered by a contract influence plan choice 

decisions as either direct decision-making participants, or through the influence of a collective 

prior experience and personal characteristics on the choice of a single decision-maker. 

Significance of Study 

This study will contribute to the body of research in seven ways. First this study offers 

additional evidence where there is little available data. Findings of favorable selection for 

CDHPs are based on a few studies with limited data, and examine divergent groups or types of 

plans. Second, enrollees that were added or dropped from enrollee plans mid year are accounted 

for in contract level measures. Research to date does not address this issue. Third, sensitivity 

analyses are performed to assess data limitations. Data limitations addressed by sensitivity 

analyses in this study, but unaccounted for by other research, include: sources of health insurance 

other than the study employer, and individual verses household level of measurement for 

variables (such as income, job type, ethnicity, and marital status). Next, this research will 

examine the broader influence of enrollees’ prior financial experience and household health risk 

related to health care access and use, and control for enrollee and plan characteristics. Fifth, this 

study will examine if the relationship between income and CDHP enrollment is linear. Research 

suggests that income has a positive association with CDHP enrollment. However, a non-linear 
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relationship may exist and remains untested. Sixth, hypotheses are formulated for this study 

based on a theoretical structure specifically developed to examine influences on the access and 

use of health care services. The adaptation of a social science behavioral framework provides for 

broad considerations of enrollee characteristics and health risk, prior health related cost 

experiences, and plan cost characteristics. Finally, this research analyzes more recent data than 

most studies. The employer in this study initially offered a CDHP in 2006. Thus, the 2006 

enrollment study period will be more representative of modern CDHPs. Furthermore, this study 

examines an ESI program that includes the most evenly distributed enrollment mix to date. The 

study group includes approximately 40 percent of enrollees in a CDHP. 

The research suffers from three primary limitations. First, as with other research, the 

difficulty in identifying and gaining access to data results in the study of a single employer and 

limits genralizability. There are no national data sets available for CDHPs. CDHP data must be 

solicited directly from sources, such as insurers or employers that offer such plans. Second, the 

use of secondary data limits available measures. Sensitivity analyses are needed to assess error 

associated with data limitations. The difficulty of accessing data makes continued research 

important to examine influences on plan selection for different populations and ESI structures. 

Third, because the study data are limited and make non-experimental methods necessary, it is not 

possible to prove direct causal relationships.  

Summary of Remaining Chapters 

 This chapter provides an overview of the remaining chapters. Chapter 2 reviews 

literature in detail to provide a background on how Consumer Directed Health Care (CDHC) 

developed and the research that has examined individual, household, environmental and plan 

attributes’ association with enrollee plan choice when CDHPs are offered concurrently with 
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Managed Care plans. Chapter 3 describes Andersen’s Behavioral Theory and adaptations to form 

a conceptual framework that guides the formulation of hypotheses tested by this study. Chapter 4 

details the study design, methods, and analytical procedures used to describe the enrollee 

population and test those hypotheses. Data sources, collection, and measures used are also 

discussed in Chapter 4. Chapter 5 illustrates the findings from the analyses, and Chapter 6 details 

the results and pertinent conclusions that can, and cannot, be drawn from those findings.
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Chapter 2 – Literature Review 
 
 
 

This chapter is divided into two broad sections, Background of Consumer Directed 

Health Plans (CDHP) and Overview of Empirical Research that examines CDHP choice. The 

background section summarizes how health care cost inflation has encouraged private third party 

payers to experiment with plan design to control costs, such as with Health Maintenance 

Organizations (HMOs), Preferred Provider Organizations (PPOs), and CDHPs to make health 

insurance premiums more affordable for employers and enrollees in the employer sponsored 

insurance (ESI) market. The section then describes the underlying economic rationale and 

government actions taken to sanction CDHC. CDHC market expansion and key features of these 

plans are then outlined.  

The empirical research section examines research on consumer choice of CDHPs. 

However, because CDHPs are relatively new and empirical research is limited, empirical 

research regarding consumer choice of HMO and PPO models will be reviewed as well. The 

chapter ends with a summary of findings and a conclusion that identifies gaps in the literature 

and contributions this study will bring to the existing body of evidence.   

Background  

Since the mid 1960s, healthcare expenditures in the United States have consistently 

grown faster than the overall economy’s rate of inflation, and consumed increasingly more of the 

gross domestic product (GDP). Health care expenditures grew from 5.4 percent of GDP in 1961 
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to 17.9 percent by 2011 (Centers for Medicare & Medicaide Services, 2013). Health care 

expenditures continue to consume a greater share of GDP with an inflation rate that exceeds that 

of the overall economy. The Centers for Medicare and Medicaid Services (CMS) project the 

annual rate of inflation in health care expenditures will remain near 6.7 percent through 2017 

exceeding the overall economy’s rate of 4.9 percent. Health care expenditures are expected to 

reach 19.6 percent of GDP and cost 4.5 trillion dollars per year by 2019 (Centers for Medicare & 

Medicaide Services, 2013). 

Increased health care costs have encouraged private third party payers to take steps to 

control benefits costs. In 2012 employers, on average, paid approximately 72 percent and 

employees 28 percent of employer-sponsored insurance (ESI) premiums for family coverage 

(Kaiser Family Foundation and Health Research And Educational Trust, 2012). Approximately 

56 percent of the US population is insured through ESI (Claxton, et al., 2012). Increasing health 

care costs have led to higher insurance premiums in the ESI market.  

Insurance premiums for health care are the largest single ESI cost to employers (Garrett 

& Buettgens, 2011). Insurance premiums are directly linked to claims experience and expected 

payout of benefits. As health care costs increase, premiums increase to cover expected payouts. 

Mirroring national health care cost inflation, average ESI health insurance premiums increased 

34 percent more than salaries and wages between 1996 and 2005, and the average insurance 

premiums paid by employees and employers reached $5,615 for single and $15,745 for family 

coverage in 2012 (Eibner & Marquis, 2008; Claxton, et al., 2012; US Department of Labor, 

2006). In 1961, employers spent 1.3 percent and individuals paid 0.07 percent of wages and 

salaries for group health insurance. By 2012, group health insurance costs increased to 

approximately 12 percent of wages and salaries for employers ((Employer Costs for Employee 
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Compensation, 2012). In the last decade ESI premiums increased 131 percent between 1999 and 

2009, and employee contributions increased by 128 percent (Claxton, DiJulio, Finder & Lundy, 

2010). According to data from the Bureau of Economic Analysis, employers spent $623.5 billion 

on group health benefits in 2006, while employees spent an additional $279.6 billion on health 

insurance premiums and $38.8 billion on health savings accounts.  

Increased ESI costs have been partly absorbed by employers and partly passed on to 

employees in the form of contributions toward their benefits (U.S. Bureau of Economic Analysis, 

2008). Although larger employers are more often able to absorb increased costs, ESI enrollment 

rates have dropped in recent years. Increased costs are believed to be one reason fewer 

employers offering benefits, and fewer employees accepting ESI group health insurance.2 

Employers who offer health benefits dropped from 69 percent in 2000 to 61 percent in 2012 

(Claxton, et al., 2012). Figure 1 illustrates how ESI enrollment has declined as employee 

premium contributions increased. It also illustrates that increased employee premium 

contributions affects all employers, but small employers have been affected more (Eibner & 

Marquis, 2008; U.S. Department of Labor, 2006). Employers experience reduced ESI enrollment 

as cost increases are passed on to enrollees, but benefits offered by companies with fewer than 

1,000 employees are particularly affected (North Carolina & the Institute of Medicine Task 

Force on Covering the Uninsured, 2006). The cost to such employers is important because they 

comprise 94.5 percent of all businesses that offer group health benefits and employ more than 

116,000 million workers (North Carolina & the Institute of Medicine Task Force on Covering 

the Uninsured, 2006; U.S. Department of Commerce, 2008). 
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within the plan choice set can be assessed for their relationship relative to the reference category, 

in this case the PPO. For example, as prior total cost sharing (predictor Xi) increases, it will have 

a positive, statistically discernable impact on the selection of the PPO plan (or ki), where the PPO 

(category ki) is set as reference category.  

Relative risk ratios (not to be confused with the independent variable measure of relative 

risk score, RRS) are estimated for each case across the dependent variable categories relative to 

the reference category. The relative risk ratios represent the change in odds of being in each of 

the dependent variable categories (plan choice option), relative to the reference category, when 

there is a one-unit change associated with parameter coefficients. 

For alternatives j1-3 in choice set J, the outcome of plan choice for each household at the 

contract level is represented by h (described by the set of attributes Xh comprised of the 

covariates for h), and the model probability vectors are πh1,…, πh3, where πhj is the probability 

that alternative j was chosen by h from choice set J. Estimates are generated for J – 1 outcomes, 

with the reference category odds ratio of one. The mutually exclusive and exhaustive choice set 

of alternatives (j1, j2, j3) for h is:  

 j1) HDHP, 

j2) HRA, 

 j3) HSA, 

and the probability that a given single household h chose alternative j (health plan), from J (set of 

plans):        

               exp(αj + βjx)      , j = 1,…, J - 1  
               Σ h exp(αh + βhx)     

    
where πj is the probability that household h selected alternative j, and covariates of h are 

represented by x. β1,…, βh  are regression vector parameters, and Σ 
j πj = 1.  

Choice Set J of Alternatives j1, …, j3 = 

πj = 
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 Generalized logistic regression is a non-parametric statistical method that requires basic 

assumptions to be met. The method is appropriate for this study, as it meets those assumptions. 

First, plan choice categorical responses are non-linear, discrete, and nominal. Second, the sample 

size should provide ample power to test goodness of fit of the model to the data via the Hosmer-

Lemeshow test (Field, 2005; Tabachnick & Fidell, 2001).  Sample size should be greater than 

400 cases when multiple predictor variables are included (Field, 2005; Tabachnick & Fidell, 

2001). The study sample exceeds the size recommended for the Hosmer-Lemeshow test, and 

includes more than 9,000 cases. Third, observations must be independent and each independent 

variable must have one value for each case (Field, 2005; Tabachnick & Fidell, 2001). Each case 

in this study is an independent observation for a given household and each variable has case 

specific values. Fourth, the dependent variable cannot be perfectly predicted from the model’s 

variables for any individual case. Fifth, collinearity between independent variables is expected to 

be relatively low. Collinearity will be tested and the model adjusted as needed when the data are 

examined in Chapter 5. Sixth, the odds of alternative outcomes do not depend on non-relevant 

alternatives not in the model, referred to as Independence from Irrelevant Alternatives (IIA). It is 

assumed in this model that each categorical outcome is unique, can be independently evaluated 

by each set of decision makers, and the same set of choices is present for all cases (Hensher, 

Louviere, & Swait, 2000). Unlike probit models, no assumptions are required regarding the 

normal distribution of dependent variables in logistic regression (Field, 2005; Tabachnick & 

Fidell, 2001). 

Estimation methods. Two primary types of inferential tests are performed, those for the 

intercept only model verses the full model, and those for individual predictors. Comparison 
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between the constant-only model and full model, is made first. After models are assessed, tests of 

individual predictor variables are examined.  

The model is first estimated with the constant only, which is compared to the full model. 

The model will be tested for goodness of fit, first by examining the Log-likelihood (LL), which 

represents the difference between predicted and actual outcomes across cases (Tabachnick & 

Fidell, 2001). LLs are compared between the constant-only and the final model to determine if 

the independent variables enhance the model’s ability to predict the outcome of plan choice. 

Next, the chi-square value is assessed. Two times the difference between constant-only and the 

full model LL values produces a chi-square (ℵ2) value:   

ℵ2= 2[(log-likelihood for model) – (log-likelihood for constant-only model)]. 

The chi-squared value is evaluated with degrees of freedom calculated by deducting the constant 

only model’s one degree of freedom from the number of predictors plus constant. The chi-

squared value is significant if p is less than .05, indicating the model has greater predictive value 

when it includes the independent variables.  

A third step to test the goodness of fit will be to examine standardized residual values 

between predicted and actual values for outcomes of each case. An analysis of residuals will 

identify cases that fall outside three standard deviations (outlier cases). 

Finally, the Homer-Lemeshow, Cox & Snell’s R2
CS, and Nagelkerke’sR2

N statistics are 

evaluated. The Homer-Lemeshow statistic is used to evaluate the percentage of correctly 

classified cases by creating groups ordered by deciles-of-risk. The Homer-Lemeshow statistic is 

calculated as: R2
L = -2LL(Model) / -2LL (Original). The Cox & Snell’s R2

CS statistic is used to 

evaluate the difference of LLs between the models and constant-only model. The Cox & Snell’s 

R2
CS statistic, with sample size n, is calculated as: R2

CS = 1-e[-2/n (LL(Full Model)  - LL 
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(Constant Only Model). Finally, the Nagelkerke’sR2
N statistic is a variation of the Cox & Snell’s 

R2
CS with sample size n, but accounts for Cox & Snell’s statistic never reaching its theoretical 

maximum of one. Nagelkerke’sR2
N statistic is calculated as: R2

N = R2
CS / 1-e[2(Constant Only 

Model) / n]. A non-significant Chi-square for these three values indicates a good fit. 

Next, each variable’s coefficient is divided by its standard error to calculate the Wald 

statistic. The Wald statistic of each independent variable tests if its predictive value is 

significantly greater than a coefficient of zero (Tabachnick & Fidell, 2001). In the event the 

absolute value of any coefficients is large, enhancing the possibility of a type II error due to an 

inflated standard error and underestimated Wald statistic, the likelihood-ratio test will be 

performed to supplement findings produced by the Wald statistic (Field, 2005; Tabachnick & 

Fidell, 2001). Significant parameters are those with a p value of .05 or less, within a 95% 

confidence interval. 

After assessing significance of individual variables, the change in odds is reviewed for 

each by examining the value of the coefficient (Exp B). The proportionate change in odds for 

each predictor indicates the direction of the variable’s influence on the outcome. If the odds are 

greater than one, as it increases, the outcome’s likelihood increases (Field, 2005).  

When examining odds ratios that estimate categorical outcome membership for a given 

plan h in generalized logit regression, the reference category has a ratio of one. The other 

categories produce an odds ratio of membership compared to the reference category. Comparing 

odds ratios of non- reference categories of plan choice to the reference plan tests hypotheses. 

Therefore, odds ratios are for HRA and HDHP outcomes are relative to the PPO reference 

category. Each predictor variable’s regression coefficient, or multinomial logit estimate, will 

indicate that for a unit change in its value, the logit of choosing the plan (HRA or HDHP) 
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compared to the PPO plan (DV reference group) should change in the direction of the coefficient 

by that coefficient estimate, holding all else constant. The odds ratio for predictor variables will 

indicate the likelihood of the DV outcome falling in the DV comparison group (HRA or HDHP) 

or the reference group (PPO). A ratio of greater than one suggests as the variable increases, the 

likelihood of the outcome falling in the comparison group verses the reference group increases. 

Thus, the coefficients and odds ratios will indicate greater or less likelihood for an outcome to 

fall in each comparison group relative to the reference group, and will provide a factor of such 

change that suggests a greater or lesser risk of such outcome between groups relative to the 

reference group, holding all other variables constant. 

Sensitivity analyses. The dependent variable of plan choice is estimated as a contract 

level outcome. The data include four individual and eight contract level measures listed in Table 

12. Individual level measures from the employer’s personnel files are only available for 

employee primary subscribers. Although measured for individual employees, household size, 

marital status, and region do not differ from contract level measures. However, the remaining 

individual level measures of primary subscriber gross earnings, ethnicity, employee exempt 

status (salaried v. hourly earners), and union status do not control for all household members in 

the model. Although the dependent variable is a household level outcome, these individual level 

measures are used for two reasons. First, primary subscriber gross earnings is a key predictor, but 

is not available for sources other than the study employer; and data are not available for enrollees 

other than the employee primary subscriber for the control variables.  Second, each of these 

variables are expected to control variance related to the dependent variable more than their 

absence in the model, and may be representative of household measures. However, to test for the 

effects of error related to the level of measurement, a sensitivity analysis is performed that 
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estimates the model a second time with only single subscriber enrollees. The second analyses 

will be conducted to examine differences between results from the primary analyses that include 

the whole study population, and the single subscribers unaffected by individual level measures. 

Table 12  

Employee Vs. Contract Level of Variable Measurement 

Employee Individual Level Contract Level 

• Primary Subscriber Gross Earnings 
• Ethnicity 
• Salaried v. Hourly Earners (Employee Exempt Status) 
• Union Status 

• Relative Risk Score 
• Prior Cost Sharing 
• Prior FSA use 
• Household Size 
• Marital Status 
• Region 
• Plan Deductible 
• Co-insurance Rate 
• Annual Out-of-Pocket Maximum 

  

Figure 8 illustrates study population groups used to estimate plan choice. The primary estimation 

of plan choice includes all eligible enrollees in the study sample. A second is used to estimate the 

same outcomes for single subscribers within the study population. Single subscribers are 

enrollees that chose to insure only themselves via the employer’s benefits plan. The employee 

only subscriber group is split into two strata, married and non-married. Two strata of single 

subscribers are created based on marital status. These strata will be compared to assess 

confounding effects caused by other sources of income or available ESI benefits offered by a 

source other than the study employer. No data are available that measure other available 

household income or benefits. This analysis does not however address un-married single 

subscribers who are cohabitating with another individual who contributes gross earnings to the 

household or other sources of income of the employee subscriber. This is a study limitation.  
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Figure 8. Study Groups and Strata for Estimation of Model  

 

Chapter Summary 

 This chapter describes a cross sectional non-experimental ex post facto design to examine 

plan choice between Managed Care and CDHPs in an ESI program. One full year of secondary 

convenience data is collected from two sources for a single employer for this analysis. 

Generalized logit regression analysis is used to examine primary subscriber gross earnings, prior 

FSA participation, prior cost sharing, and relative health risk as independent predictors and 

control variables relative to a dependent variable of plan choice. Hypotheses are tested using 

these methods to answer research questions 1 and 2. 

Chapter 5 presents results of the analyses for the aforementioned descriptive and 

multivariate methods. This study concludes with Chapter 6 that discusses findings and practical 

implications that can be drawn from it, as well as overall study limitations.    
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Chapter 5 – Results 
 
 
 
 

This study examines household health plan choice from a choice set that includes 

Managed Care and CDHPs. Statistical analyses, guided by the theoretical model developed in 

Chapter 3 and the methodology of Chapter 4, are performed, and the results are detailed in this 

chapter.   

Study Data  

 The following Data Set section details how data was merged, fitted to the study inclusion 

parameters, and how missing cases were managed. A Variable Analyses section then assesses the 

variables to identify potential univariate and multivariate outliers and addresses possible 

multicollinearity. 

Data merged. Password protected data sets from the study employer were received in de-

identified form after a third party data management firm added a unique family identifier (Fam 

ID) and removed all Health Insurance Portability and Accountability Act (HIPAA) personal 

health identifiers as discussed in Chapter 4. In order to capture enrollment months, gender, and in 

some cases multiple three-digit zip codes for households that had a change of address between 

2005 and 2006, variables for health plan data were to be aggregated for each employee’s 

household. Data is not available to identify prior address versus current address between 2005 

and 2006 so the first listed three-digit zip code was used when aggregating the data. After 

aggregating the data to one Fam ID for each case (household), the Human 
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Resources Information System (HRIS) and health plan data were merged using the unique Fam 

IDs.  

Data fitted to study inclusion parameters. Inclusion parameters described in Chapter 4 

were applied to the data. Health plan data contained only cases (Fam IDs) of employee primary 

subscribers in 2006 (the plan choice year of analysis) who were continuously enrolled for five 

years (2005-2009). Data from 2005 was used for predictors of 2006 plan choice. The HRIS data 

included all employees enrolled in a plan for 2005 and 2006. The first parameter resulted in the 

elimination of all cases from the HRIS data that were not part of the data set limited to those 

cases (households) continuously enrolled between 2005-2009, as listed in Table 13. Next, the 

data was sorted to account for different plan choice sets offered in various geographic areas for 

2006. All households in areas that were offered plan choices for the 2006 plan benefit year other 

than the study choice set PPO, HRA, or HSA eligible CDHP were cut from the data set (see 

Table 13). Third, all cases with employee primary subscribers 60 years of age or older were cut 

(see Table 13). Finally all part time employee primary subscriber households were cut. After 

cutting ineligible cases for this study 10,108 cases remained. 

Table 13 

Cases Removed to Fit Inclusion Parameters  

# Cases Removed & Reason (19,856 original cases) # Cases in Data Set Post Screening 

5,997 cases not continuously enrolled from 2005-2009 13,859 
1,434 cases offered different plan choice set 12,425 
2,306 cases of employee primary subscribers > 60  10,119 
11 cases of part time primary subscribers  10,108 

 

Missing data. The merged data was examined for missing cases. Table 14, illustrates 

cases with missing variable measures that were cut from the data. There were a total of 733 cases 
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out of 10,108 that were missing one or more variable measure. The largest group, that included 

451 cases, was missing values for more than half of the variables. Due to the large number of 

missing values, these cases were cut from the data set. Prior to cutting the 451 cases, they were 

assessed for possible disparate affects due to potential patterns of missing data within the full 

data set. Of the available data, the cut cases had a greater frequency of residence in the South 

Atlantic United States (31% versus 20%) and a lower frequency in the East North Central United 

States (31% versus 48%). The other notable difference was between allowed and net amounts of 

medical costs paid to providers by the health plans. The 451 cut cases had a larger mean allowed 

medical fee amount of $19,545 versus $8,473, and larger mean net paid medical costs of $15,520 

versus $7,003. As variable cost sharing equals allowed less net medical costs, the cut cases mean 

was nearly three times that of the final data set at $4,029 versus $1,470. It is of note that the data 

set had a mean allowed amount of $8,973, which decreased to $8,473 after cutting the 451 cases. 

Respectively the mean net payment went from $7,390 to $7,003, and the mean RRS from a score 

of 83 to 78. Although the differences are high in the cases that have missing values, they 

represent a relatively small part of the study population of the total number of cases (4.5percent), 

which should not significantly affect estimation results (Tabachnick & Fidell, 2001). The 

“Missing Value Analysis (MVA)” function in SPSS uses a 5% missing value threshold for 

analysis of systematic missing values. Thus the MVA was not performed. Additionally, 

alternatives to cutting cases such as inserting average measures, using missing value estimates, 

or performing pairwise exclusion would offer little benefit due to the large number of cases in 

the set (10,108) and the risk of an increased standard error (Field, 2005). 

After cutting the 451 cases with multiple missing measures, an additional 31 cases with specific 

missing variable measures were cut. There were 22 cases missing fixed cost sharing, 7 cases 
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missing plan choice set offered for 2006, and 2 cases missing marital status (see Table 14). The 

small number of cases cut for these missing values offered little benefit to enter estimated or 

average values. Finally, there were 9 cases cut from the data that carried negative values for 

allowed and/or net paid amounts due to credits posted from 2004 allowed or net amounts. 

Table 14 

Missing Cases Cut  

# Cases Cut & Reason  # Cases in Data Set After Cuts 

451 cases missing multiple independent variables: gender, 
ethnicity, earnings, union status, exempt status, full or part 
time, FSA participation, marital status, dependents 

9,657 

22 cases missing 2005 fixed cost share  9,635 
7 cases missing which plan choice set was offered  9,628 
2 cases missing marital status 9,626 

 

An exception to cutting cases with missing variable measures was made for 251 cases 

missing the Relative Risk Score (RRS) variable. It was determined that because the RRS is partly 

calculated by an algorithm that uses medical costs (allowed amounts), age, and gender, it would 

be reasonable to estimate the values that are missing using the SPSS estimation tool. SPSS uses 

linear interpolation that estimates missing values via ordinary least squares (OLS) regression 

using the other available variables. The final number of cases after all inclusion parameters were 

applied and cuts made is 9, 617 cases (Family IDs / households).  

The final data set excludes 491 cases out of 10,108 that met study inclusion parameters 

due to missing measures, and estimates for 251 RRS values were used. It is of concern that the 

mean medical costs associated with the cut cases were much larger than the overall data set. The 
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reason for the difference cannot be determined and could influence study outcomes, but they 

represent a small part of the data set and represent a limitation of the study.  

Variable analyses. Univariate outliers for each variable were examined next. First, all 

dichotomous variables were assessed to confirm the split between categories was not greater than 

90-10, which would lead to a recommendation of cutting the variable due to truncated correlation 

coefficients between variables and the greater influence of the scores in the smaller category 

(Tabachnick & Fidell, 2001). Co-insurance Rate has the same value for over 90% of the data and 

thus was eliminated from the model. There were no other such splits between categories of 

dichotomous variables. Second, standardized z scores were examined to identify possible 

univariate outliers for continuous variables within each Dependent Variable (DV) group (PPO, 

HRA, HSA eligible CDHP). Using a two tailed test at p < .001, z scores greater than 3.29 for one 

or more variables represent possible univariate outlier cases (Tabachnick & Fidell, 2001). Each 

DV group assessed has a relatively large N: PPO N=5,577, HRA N=3,586, and HSA N=454. 

With larger data sets it is expected that some cases will have variables with z scores greater than 

3.29 (Tabachnick & Fidell, 2001). Approximately 2-3% of the cases in each DV group had z 

scores greater than 3.29. Next, Mahalobis Distances within each Dependent Variable (DV) group 

were examined using SPSS to identify potential multivariate outliers. Between 4-5% of cases in 

each DV group had a Mahalobis Distance greater than 29.588 (based on 10 degrees of freedom 

and p >.001). When examining both z scores for possible univariate outliers and Mahalobis 

Distances for potential multivariate outliers each DV category shared some cases that fell into 

both categories as listed in Table 15 (PPO 161 cases, HRA 88 cases, and HSA 22 cases). 

Although these scores are indications of possible outliers, there are several factors to consider 

prior to excluding such cases from the data set. First, the variable measures were reviewed and  
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Table 15  

Potential Outliers  

DV Category 
(Plan/Total Cases) 

#Cases  
z scores > 3.29 

# Cases  
Mahalobis Distance >29.588 

# Cases 
> Both  

PPO / 5,577 144 233 161 
HRA / 3,586 398 148 88 

HSA /454 38 24 22 
 

all appear to represent valid measures. As expected with a large population, most of the potential 

outliers were for high earnings, high medical cost sharing related to large medical care costs, and 

high Relative Risk Scores (RRS) which are indicative of medical costs. One percent of 

Americans represented 21.8% of all medical costs nationally in 2009 and incomes for a large 

corporation include some highly compensated executives (Cohen & Yu, 2012). Additionally, the 

data are made up of the entire employee population for the employer (except for cases cut 

because they are outside study inclusion parameters) and thus represent a census rather than a 

sample population. Finally, the Z scores assume a Normal distribution, which in this case is not 

true. The data in this study do not follow a perfect Normal distribution. If the cases with Z scores 

that suggest univariate outliers were cut, the results in this census study would not properly 

generalize to the full population. Due to these factors it was determined to run the analyses 

without cutting the potential outliers (N=9,617). 

Analyses 

Utilization and distribution characteristics. Research question one asks: “What are the 

utilization and distribution characteristics of various types of health insurance plans across the 

employee population?” This research question is answered via descriptive and univariate 

statistical analysis at the employee and subscriber contract (household) levels. Frequency and 
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percentage of enrollment for each plan are calculated first and are followed by the mean, median, 

standard deviation, and the range of the study population for all variables grouped by the DV 

(2006 health plan choice). No power analysis is conducted as this study analyzes all eligible 

enrollees within the study inclusion parameters and N= 9,617 which provides more than ample 

power.  

Variable frequencies. Table 16 details the number and percentage of cases that fall into 

each categorical variable for the study population (N=9,617), including healthcare plan 

enrollment for 2006. The study population is predominantly male (82%), married (79%) (second 

most single 12.3%), white (86%) (second most common ethnicities are Hispanic and African 

American 6% each), hourly or non-exempt (60%), non-union (71%,), and reside in the East 

North Central part of the United States (48%) (second most residing in the West South Central 

27% and third in the South Atlantic 20% regions). Of the 9,617 households in the study 58% 

chose the PPO, 37% chose the HRA, and 5% chose the HSA eligible CDHP. Coverage tiers 

within each health plan do not reflect any significant differences when compared to all plans in 

the study. The PPO has fewer single coverage, and the HSA eligible CDHP has fewer 

households enrolled as employee plus children and family. Finally, 18% funded an FSA in 2005 

prior to the plan choice for 2006. 

Variable descriptive statistics. Table 17 lists the mean, median, standard deviation and 

range for employee age and continuous variables in the model. The mean age for employees for 

the study employer shows a mature workforce at nearly 50 years old with a median of 51. The 

average number of enrollment months is 35 with a median of 36 suggesting the average 

household had roughly 3 persons enrolled for full year policy periods (35 member months / 12 

months per year = 2.9 persons). The out-of-pocket maximum and deductible are reflective of 
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Table 16  

Variable Frequencies (N=9,617) 

Variable Percent % Frequency # 
N=9,617 

Employee Gender 
            Male 
            Female 

 
82.5 
17.5 

 
7,933 
1,684 

Ethnicity 
            White 
            African American 
            Asian 
            American Indian/Alaska Native 
            Hispanic 
            Native Hawaiian/Other Pac. Isles 
            Two or more 
            Not Stated 

 
86.4 
5.6 
0.9 
1.1 
5.7 
0.0 
0.3 
0.1 

 
8,309 
537 
84 

101 
547 

1 
31 
7 

Hourly/Salaried 
            Hourly 
            Salaried 

 
60.1 
39.9 

 
5,783 
3,834 

Union Status 
           Union 
           Non-Union 

 
29.1 
70.9 

 
2,797 
6,820 

Region 
           Region 1 – New England 
           Region 2 – Mid Atlantic 
           Region 3 – East North Central 
           Region 4 – West North Central 
           Region 5 – South Atlantic 
           Region 6 – East South Central 
           Region 7 – West South Central 
           Region 8 – Mountain 
           Region 9 – Pacific  

 
0.0 
0.1 

47.9 
0.5 

19.5 
4.3 

27.1 
0.0 
0.6 

 
0 

10 
4,609 

46 
1,877 
414 

2,604 
0 

57 
Plan Chosen 2006 
           PPO 
           HRA 
           HSA Eligible CDHP 

 
58 

37.3 
4.7 

 
5,577 
3,586 
454 

FSA Participation 2005 
           Yes 
           No 

 
17.7 
82.3 

 
1,701 
7,916 

Marital status 
            Single 
            Married 
            Separated 
            Divorced 
            Widowed 

 
12.3 
79.0 

.0 
8.3 
.4 

 
1,186 
7,597 

1 
793 
40 
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Table 16 continued… 

Coverage Tier All Plans 2006 
           Self 
           + Spouse 
           + Children 
           + Family 

 
17.4 
21 
11 

50.6 

 
1,669 
2,022 
1,057 
4,869 

Coverage Tier PPO Only 
           Self 
           + Spouse 
           + Children 
           + Family 

 
15.3 
23.2 
10.8 
50.7 

 
854 

1,294 
603 

2,826 
Coverage Tier HRA Only 
           Self 
           + Spouse 
           + Children 
           + Family 

 
19.2 
17.2 
12.1 
51.6 

 
688 
615 
433 

1,850 

Coverage Tier HSA Eligible CDHP Only 
           Self 
           + Spouse 
           + Children 
           + Family 

 
 

28 
24.9 
4.6 

42.5 

 
 

127 
113 
21 

193 
 
Notes:  
a Regions based on the U.S. Census Bureau regional divisions
 

Table 17  

All Enrollees’ Descriptive Statistics 

Variable Mean Median Std. Deviation Range 
Employee Age (as of 1/06)  50 51 7 42 
Member Months 2005 35 36 17 143 
Out-of-Pocket Maximum $4,871 $6,000 $1,391 $4,300 
Deductible $524.30 $0 $1,056 $6,300 
Employee Earnings 2005 $69,615 $66,181 $36,853 $1,026,421 
Variable Cost Sharing 
2005 

$1,470 $995 $3,750 $332,031 

Premium Fixed Cost 2005 $1,817 $2,120 $673 $4,524 
Relative Risk Score 2005 78 46 101 978 
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the plan cost characteristics. The average values are a composite of the plans such as the HSA 

eligible plan’s zero coinsurance, and the PPO’s zero deductible that lead to large standard 

deviations. The median deductible is zero and the out-of-pocket maximum is $6,000 reflecting 

the larger PPO population with no deductible and higher out-of-pocket maximums. Average 

earnings for employees is $69,615 with a median of $66,181; average variable and fixed cost 

sharing for 2005 were $1,470 and $1,817 respectively with medians of $995 and $2,120. Mean 

total cost sharing (fixed and variable costs combined) was $3,286. The standard deviation for the 

variable cost sharing (out-of-pocket costs for medical care) part of total cost sharing suggests 

greater differences for that of fixed cost sharing (plan premiums). However, all variables have a 

large range and standard deviation. The large range suggests there is a great deal of total 

variation in the measures, and the standard deviation suggests the average variation is also large. 

This suggests the means are not good predictors for variables in the model as there is a lot of 

variation that impacts the mean scores. Thus, a multivariate predictive model is indicated.  

 Table 18 lists descriptive statistics for each group of enrollees by the plan they chose in 

2006. Employees in the three plans share similar mean ages and maximum out-of-pocket costs. 

The out-of-pocket maximum costs across plans are similar and are reflective of a plan structure 

for which the study employer chose to have some consistency in out of pocket exposure for their 

enrollees across all plans. The deductible and premium fixed cost reflect differences across plans 

cost structures.  The PPO enrollees do appear to have greater variable cost sharing and higher 

RRS, which suggests poorer health on average compared to the other two plans. The HSA 

eligible CDHP enrollees had the lowest RRS and FSA contributions, which suggests they are 

healthier on average and had set fewer funds aside in a tax deferred FSA for out-of-pocket costs 

than the other two plans. Thus, the utilization and distribution characteristics of various types of  
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Table 18  

Descriptive Statistics for Each Plan 

Variable Mean Median Std. Deviation Range 

PPO Plan: 

Employee Age (as of 1/06) 

 

51 

 

52 

 

7 

 

42 Member Months 2005 35 36 16 131 

Out-of-Pocket Maximum $4,824 $6,000 $1,481 $4,000 

Deductible $0 $0 $0 $0 

Employee Earnings 2005 $68,435 $66,072 $31,848 $888,924 

Variable Cost Sharing 2005 $1,633 $1,194 $1,765 $42,860 

Premium Fixed Cost 2005 $1,906 $2,120 $580 $4,524 

Relative Risk Score 2005 91 55 111 978 

HRA Plan Only: 

Employee Age (as of 1/06) 

 

49 

 

50 

 

8 

 

40 Member Months 2005 35 36 17 95 

Out-of-Pocket Maximum $4,979 $6,000 $1,167 $3,000 

Deductible $830 $1,000 $195 $500 

Employee Earnings 2005 $70,751 $65,958 $43,635 $1,016,553 

Variable Cost Sharing 2005 $1,248 $748 $5,682 $332,031 

Premium Fixed Cost 2005 $1,801 $2,120 $669 $4,524 

Relative Risk Score 2005 60 35 80 920 

HSA ELIGIBLE CDHP: 

Employee Age (as of 1/06) 

 

50 

 

51 

 

7 

 

37 Member Months 2005 30 24 17 83 

Out-of-Pocket Maximum $4,487 $4,200 $1,755 $4,200 

Deductible $4,487 $4,200 $1,755 $4,200 

Employee Earnings 2005 $75,147 $70,102 $34,915 $368,676 

Variable Cost Sharing 2005 $1,210 $508 $1,953 $16,478 

Premium Fixed Cost 2005 $851 $767 $950 $3,165 

Relative Risk Score 2005 57 22 97 582 

 

health insurance plans across the employee population suggests that although plan characteristics 

are similar in terms of exposure to maximum out-of-pocket costs, the PPO appears to attract less 

healthy enrollees and those earning less than the CDHPs. Research question two is discussed 

next via multivariate analyses. 
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 Multivariate analyses. Research question two asks: “What economic factors are 

associated with the choice of health plan type?” Multivariate analyses are used to answer this 

research question. First, bivariate relationships between independent variables (IVs) and each 

plan chosen will be examined. Second, generalized logistic regression is used to estimate the full 

plan choice model and IVs and their relationships are examined. Third, the model is estimated 

with some modifications to test hypotheses developed in Chapter 3. 

Bivariate variable relationships between IVs and each plan are examined to determine if 

there is evidence to support a significant association between each plan choice and the IVs. Point 

biserial correlation is used to compare dichotomous and continuous variables for statistical 

significance via the Pearson Correlation coefficient. This is conducted for the five continuous 

IVs with each plan (Table 19). The Phi coefficient is used to assess the bivariate relationships for 

dichotomous IVs and each plan, and Cramer’s V for the remaining multiple category nominal 

IVs with each plan.  

The relationship between employee earnings and the plan chosen for 2006 is statistically 

significant for each plan. Employee earnings has a negative association with PPO Managed Care 

plan enrollment and a positive association for the two CDHPs (HRA and HSA eligible CDHP). 

Total cost sharing is statistically significant for each plan. It has a negative association with the 

CDHPs and a positive relationship with PPO Managed Care plan enrollment. No prior 

participation in an FSA has a statistically significant negative association with HSA eligible 

CDHP enrollment, and a positive association with HRA choice. Those who chose to enroll in the 

HSA eligible CDHP, which does not require a funded health savings account, were more likely 

to fund an FSA, but those who chose the HRA and are required to manage the HRA medical  
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Table 19 

Bivariate Relationships 

Variable PPO Managed Care Plan HRA HSA eligible CDHP 

 Employee Earnings a                       -.038 ** .024 * .033 ** 
 Total Cost Sharing a                     .076 ** -.047 ** -.070 ** 
 No Prior FSA Participation d                       -.011  .022 * -.025 * 
 Relative Risk Score a                    .153 ** -.136 ** -.047 ** 
 Member Months a                                 -.008  -.014 .051 ** 
 Salaried (non-hourly) d                      -.102 ** .065 ** .090 ** 
 Non-Union d -.054 ** .035 ** .045 ** 
 Out-of-Pocket Maximum a                    .040 ** .064 ** .053 ** 
 Ethnicity e                     .062 ** .064 ** .061 ** 
 Marital Status e                  .073 ** .062 ** .041 ** 
 Region e                                 .161 ** .139 ** .074 ** 
 

Notes.  
a Pearson coefficient used to test bivariate relationship for continuous and dichotomous IVs. 
d Phi coefficient used to test bivariate relationship for two dichotomous IVs. 
e Cramer’s V coefficient used to test bivariate relationship for dichotomous and nominal IVs 
* Correlation between the DV and IV is significant at the 0.05 level (2-tailed). 
** Correlation between the DV and IV is significant at the 0.01 level (2-tailed). 
 

account are less likely to have previously funding an FSA. Enrollment in the PPO and FSA is not 

statistically significant. 

 Relative Risk Score is similar to total cost sharing as it is statistically significant for all 

plans and has a negative association with the CDHPs, but positive with PPO Managed Care plan 

enrollment. This is aligned with findings discussed in Chapter 2 that suggest CDHPs may enjoy 

favorable selection. Member months are positively associated with HSA eligible CDHP 

enrollment, which suggests as the household size increases (member months represents 

household size) employees are more likely to enroll in a HSA eligible CDHP. PPO Managed 

Care plan enrollees are more likely to be union members and hourly employees, while CDHP 

enrollees are more likely to be salaried and non-union. Out-of-pocket maximum is statistically 

significant for all plans and is positively associated with each. The Phi coefficient suggests 
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higher maximums are most associated with the HRA and least associated with the PPO Managed 

Care plan. Ethnicity, Marital status and region are statistically significant for all plans.  

The full predictive model is run next to further examine its overall soundness and its 

predictive value and that of each parameter estimate. The model is also examined for possible 

multicolinearity and multivariate outliers.  

Regression analyses. A generalized logit multinomial regression was used to estimate 

the model described in Chapter 3. The dependent variable is a nominal categorical measure of 

choice among health plans (PPO Managed Care plan, HRA, and HSA eligible CDHP). Contract / 

household level choices are estimated for one of three health plan options based on model 

parameters. The estimation was executed multiple times with modifications in order to first 

examine the full model and its predictors then each hypothesis. The full model is assessed first 

utilizing predictive variables: employee gross earnings, prior total cost sharing, and RRS as 

continuous predictors, prior FSA participation as dichotomous, and the remaining control IVs in 

their measured form. Employee gross earnings will be referred to as earnings through the 

remainder if this study. The estimations used to test some hypothesis require employee earnings, 

total prior cost sharing and RRS variables to be transformed into dichotomous form after 

grouping them by quintile or other cut points to be defined. These changes are described under 

each respective hypothesis section. The reference category is the Managed Care PPO plan.   

 There are two modifications to the predictive model. First, fixed and variable cost sharing 

are combined and entered into the model as a single variable of total cost sharing. This variable 

was created to test hypotheses H2.1 and H2.2 that relate to total cost sharing. Second, plan 

deductible is eliminated from the model as a control variable. The plan deductible variable 

values were asymmetric and a possible complete separation in the data occurred for which the 
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log-likelihood values approached zero (Allison, 2008). Thus the only plan cost characteristic that 

remains in the estimation model is out-of-pocket maximum. The estimation results are presented 

next.  

The model presented in Chapter 4 is expressed as: Choice2006 = a0 + β1EER2005 + β 

2SPN2005 + β 3PC2005 + β 4PCC2005 + e, where Choice is the health plan chosen by employees for 

the 2006 benefits year; EER is a construct of Economic Enabling Resources measures; SPN is a 

construct of enrollees’ Self Perceived Need for healthcare; PC is a construct of enrollees’ 

Predisposing Characteristics measures; and PCC is a construct of Plan Cost Characteristics 

measures; and e is error. The modified model limits the PCC construct of Plan Cost 

Characteristics measures to the single variable of out-of-pocket maximum. The multivariate 

estimation results for the full predictive model are presented next.  

 Full model estimation. The model likelihood ratio chi-square of 1178.97 with a p-value 

of .000 indicates the final model fits better than the intercept only, or “Null” model (Table 20). 

The null model is based on the PPO reference category of the DV, which represents 58% of the 

plan choice outcomes. The full model predicted PPO choice 84.6% correct and the HSA eligible 

CDHP 7.9% correct versus the Null model’s 58% and 5% respectively (Table 21). However, 

Table 21 shows this model poorly predicts HRA plan choice. Prediction for HRA plan choice 

is32.1% correct and HSA 7.9% correct, offering less accurately than the observed membership of 

37% and 5% respectively. Furthermore, it appears the full model only explains between 11.5% 

and 14.3% of the variation (Table 22). Although these are indicators of predictive accuracy, the 

standard to determine if a multinomial model is helpful rest on its ability to predict category 

membership 25% better than pure chance (Schwab, 2012). Proportional by chance accuracy is 

calculated by taking the square product of the proportion of cases in each plan (DV category), 
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Table 20 

Full Model Intercept Only Versus Final Model 

Model 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood Chi-Square df Significance 

Intercept Only 15925.05    
Final 14746.08 1178.97 34 .000 

 

Table 21 

Full Model Classifications of Health Plan Outcomes  

Observed 
Predicted 

HSA PPO HRA Percent Correct 
 PPO                    N =  5,577  (58%) 2 4719 856 84.6% 
 HRA                   N =  3,586  (37%) 13 2422 1151 32.1% 
 HSA                   N =     454   (5%) 36 263 155 7.9% 
Overall Percentage .5% 77.0% 22.5% 61.4% 

 

Table 22 

Full Model Pseudo R-Square 

Pseudo R-Square 
Cox and Snell .115 
Nagelkerke .143 

 

summing them and multiplying by 1.25. If the product is less than the overall percent correct in 

Table 21, the model is a better predictor than chance alone. By chance accuracy is calculated as 

follows: plan membership HSA 4.7%2 + PPO 58%2 + HRA 37.2%2  = .486 X 1.25 = 60.75% 

which is less than the percent correct of 61.4% from Table 5.9. Thus, the classification accuracy 

is greater than chance by the model.  
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The statistical significance of association between each IV and the DV is assessed next 

via likelihood ratio tests. As illustrated in Table 23, three predictor variables are statistically 

significant with p < .05, but employee earnings is not.    

Table 23 

Full Model Likelihood Ratio Tests  

Effect 
Model Fitting Criteria Likelihood Ratio Tests 

-2 Log Likelihood of Reduced 
Model 

Chi-Square df Sig. 

Intercept 14746.08a .000 0 . 
Earnings-quintiles 14748.66 2.58 2 .275 
Total Cost Share-quartiles 15049.05 302.98 2 .000 
FSA Participation 14755.24 9.16 2 .010 
RRS-quartiles 14841.20 95.13 2 .000 
Member Months 14777.55 31.47 2 .000 
Marital Status 14842.63 96.55 4 .000 
Ethnicity 14784.76 38.68 8 .000 
 Union 14803.07 56.99 2 .000 
Exempt Status Status 14746.66 .59 2 .745 
Region  14908.51 162.43 6 .000 
 Out-of-Pocket Maximum 14894.51 148.43 2 .000 
 
Notes: The chi-square statistic is the difference in -2 log-likelihoods between the final model  
and a reduced model. The reduced model is formed by omitting an effect from the final  
model. The null hypothesis is that all parameters of that effect are 0. 

  a This reduced model is equivalent to the final model because omitting  
  b The effect does not increase the degrees of freedom. 
 

Employee gross earnings may not be significant due to measurement limitations of 

employee only earnings without accounting for other sources of income. This possibility will be 

examined later in a sensitivity analysis as described in Chapter 4. Of the control variables, all are 

statistically significant except union status. Full predictive model parameter estimates are 

discussed next prior to examining hypotheses. Table 24 lists the regression results for the 

predictive model with the Managed Care PPO plan as the reference dependent variable category. 
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Table 24 

Full Model Parameter Estimates 

Plan Chosen 
2006 (DV) Independent Variable B Std. Error Wald Sig. Exp(B) 

 

 HSA   

 eligible  

 CDHPa 

 

Intercept -2.096 .302 48.044 .000 . 

Employee Earnings .000 .000 2.994 .084 1.000 

Total Cost Sharing -.001 .000 263.774 .000** .999 

FSA Participation: No .445 .153 8.400 .004* 1.560 

FSA Participation: Yes 0b . . . . 

RRS  .002 .001 8.572 .003** 1.002 

Member Months .003 .005 .269 .604 1.003 

Out-of-Pocket Max .000 .000 20.099 .000** 1.000 

Marital Status Single -.252 .162 2.147 .120 .777 

Marital Status Other -.847 .221 14.739 .000** .429 

Marital Status Married 0b . . . . 

Ethnicity African Amer -.313 .240 1.692 .193 .731 

Ethnicity Asian .810 .377 4.604 .032* 2.247 

Ethnicity Hispanic -1.035 .404 6.547 .011* .355 

Ethnicity other .576 .348 2.732 .098 1.779 

Ethnicity White  0b . . . . 

Exempt Status Salary .855 .137 38.659 .000** 2.351 

Exempt Status Hourly 0b . . . . 

Non-Union -.002 .157 .000 .989 .998 

Union 0b . . . . 

Region Census Div 5 -.883 .172 26.396 .000** .414 

Region Census Div 7 -.298 .133 4.996 .025* .743 

Region Census Other -.138 .226 .375 .540 .871 

Region Div 3 0b . . . . 
HRAa 

 

Intercept -1.226 .145 71.800 .000** . 

Employee Earnings .000 .000 .082 .774 1.000 

Total Cost Sharing .000 .000 28.512 .000** 1.000 
 

Table 24 continued… 
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Plan Chosen 
2006 (DV) Independent Variable B Std. Error Wald Sig. Exp(B) 

 

HRAa FSA Participation: No .011 .062 .030 .863 1.011 

FSA Participation: Yes 0b . . . . 

RRS  -.003 .000 70.305 .000** .997 

Member Months -.011 .002 28.525 .000** .989 

Out-of-Pocket Max .000 .000 139.355 .000** 1.000 

Marital Status Single .650 .083 61.664 .000** 1.915 

Marital Status Other .356 .084 17.778 .000** 1.427 

Marital Status Married 0b . . . . 

Ethnicity African Amer .109 .097 1.259 .262 1.115 

Ethnicity Asian .546 .251 4.731 .030* 1.726 

Ethnicity Hispanic .354 .102 11.932 .001** 1.424 

Ethnicity other -.143 .190 .568 .451 .866 

Ethnicity White  0b . . . . 

Exempt Status Salary .311 .060 26.708 .000** 1.364 

Exempt Status Hourly 0b . . . . 

Non-Union -.046 .060 .578 .447 .955 

Union 0b . . . . 

Region Census Div 5 -.724 .064 127.099 .000** .485 

Region Census Div 7 -.137 .057 5.787 .016* .872 

Region Census Other -.547 .105 26.880 .000** .579 

Region Div 3 0b . . . . 

Notes:  
aThe reference category is: PPO. 
bThis parameter is set to zero because it is redundant. 
*Parameter is significant at the 0.05 level (2-tailed). 
**Parameter is significant at the 0.01 level (2-tailed). 
 

Consistent with findings from the likelihood ratio tests, employee earnings is not found to 

be a statistically significant predictor for either the HSA eligible CDHP (p=.084) or HRA plans 

(p=.774) versus the PPO managed Care plan. Enrollees with greater prior total cost sharing are 

slightly less apt to choose the HSA eligible CDHP (B coefficient = -.001) and slightly more 

likely to choose the HRA (B coefficient = .000) versus the PPO Managed Care plan, however the 
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Managed Care plan effect is minimal. Enrollees who did not previously participate in an FSA are 

more likely to choose the HSA eligible CDHP (B coefficient = .445) versus the eligible CDHP 

(B coefficient = .002), but slightly less likely to choose the HRA (B coefficient = -.003) versus 

the PPO Managed Care plan. PPO Managed Care plan, but FSA participation for HRA enrollees  

is not statistically significant (p=.863). Those who are less healthy (higher RRS) are slightly 

more likely to choose the HSA. 

 Enrollees with more member months are less likely to choose the HRA versus the PPO 

Managed Care plan, but is not statistically significant for the HSA eligible CDHP (p=.604). Out-

of-pocket maximum has minimal affect (HSA eligible CDHP and HRA: B coefficient = .000), 

but greater levels are associated with CDHP choice. Enrollees who are single or other are more 

likely than their married counterparts to choose the HRA (single B coefficient = .650 and other B 

coefficient = .356), but less likely to choose the HSA eligible CDHP versus the PPO Managed 

Care Plan (single B coefficient = -.252 and other B coefficient = -.847).  

Union status and the ethnicities of African American and other relative to whites are not 

statistically significant for either the HSA eligible CDHP or the HRA relative to the PPO 

Managed Care plan with p values greater than .05. The finding for union status is consistent with 

the likelihood ratio tests. Findings for ethnicity are mixed. Although African Americans and 

“other” are not significant controls, Asian enrollees are more likely than whites to choose the 

HSA eligible CDHP or HRA over the PPO (B coefficients of .810 and .546 respectively), while 

Hispanics are more likely than whites to choose the HRA (B coefficient = .354) and less likely 

than whites to choose the HSA eligible CDHP versus the PPO (B coefficient = -1.035). Finally 

In regards to geographic residence, enrollees who live in the South Atlantic and West 

South Central versus the East North Central United States are more likely to choose the PPO 
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Managed Care plan verses a CDHP (B coefficients of -.883 and -.298 for the HSA eligible 

CDHP and -724 and -137 for the HRA). Those who live in other regions are more likely than 

East North Central residents to choose the PPO Managed Care plan versus the HRA (HRA B 

coefficient = -.547), but those in other regions are not statistically significant for the HSA 

eligible CDHP versus the PPO (p=.540).  

Prior to examining hypotheses, the IVs are examined for multicolinearity. No standard 

errors of coefficient β in Table 24 are greater than 2, which suggest no multicoliniarity between 

IVs (Washington, Karlaftis, & Mannering, 2003). No control variables in the model have 

standard errors of coefficient β nearing or greater than 2. 

Residual scores were examined next. To assess standardized residuals in multinomial 

logistic regression using SPSS it is necessary to perform a binomial regression for each DV 

category versus the base PPO category and save standardized residual scores between predicted 

and actual cases (Washington, Karlaftis, & Mannering, 2003). Less than 1.7 percent of the cases 

had scores exceeding three standard deviations. Additionally, no individual cases had abnormally 

high leverage values. Cases with residuals greater than 2.58 or less than -2.58 (z score for p = 

.01) were removed and the model was run again to compare the classification accuracy. The 

accuracy for the model with potential outliers removed was less than 2 percent more accurate in 

category classification (63.2% correct versus 61.4%), which is at the threshold for using a model 

with the possible outliers removed. The outliers included the highest total cost sharing 

($334,404.87 versus a mean of $3,286.61) and RRS (978 versus a mean of 78.07). However, the 

predictive difference without the possible outliers is not large enough to eliminate those cases, as 

there is no reason to expect the measures for cases removed were incorrect and the data are a 

census set. It was determined to keep all cases in the data set. It is of note the likelihood ratio for 
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employee earnings is statistically significant in the model estimation when the outliers are 

removed, but not when the model is estimated with the full data set.  Next, the predictive model 

was estimated to examine each set of hypotheses H1.1 through H4.2.  

Estimations of model to test hypotheses. As outlined in Chapter 4, the continuous 

predictors were grouped first by quartile or quintile to identify lowest, lower, middle, or highest 

groups to test their respective hypotheses. Prior to estimating the model to test hypotheses, the 

data were evaluated for distribution and cut points relative to the most effective grouping. That 

grouping of data was evaluated prior to estimating the model for each set of hypotheses and 

adjustments were made; those adjustments will be discussed under each hypothesis section.  

Likelihood ratio tests for the estimated model and each predictor are examined for 

statistical significance prior to testing hypotheses. The Wald test will be used to test if each IV is 

statistically significant for each specific hypothesis. Each variable’s regression coefficient and 

relative risk ratio are used to assess study hypotheses. Regression coefficient (B) represents the 

change in relative log odds (increase or decrease) of belonging to that DV category versus the 

DV base category (PPO) associated with a one-unit increase of that variable’s coefficient (B), 

holding all else constant. The Exp(B) represents the relative risk ratio, or odds, for each variable 

in its given DV category (plan) relative to the comparison DV category (PPO Managed Care 

plan). Employee earnings are examined first to assess hypotheses H1.1, H.1.2 and H1.3. 

Hypotheses H2.1 through H4.2 are then examined in order. 

Hypotheses H1.1, H1.2 and H1.3. Although employee earnings are not statistically 

significant in the full model, this variable’s measure is modified from continuous to dichotomous 

to test hypotheses H1.1 through H1.3. Thus, employee earning are examined again. Hypotheses 

H1.1 examines “highest” employee earners, H1.2 “lowest” employee earners and H1.3 assesses 
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the remaining earners not in the lowest and highest groups. To perform these analyses the IV of 

employee earnings is transformed into a dichotomous variable for H1.1 and H1.2, and is 

evaluated as a continuous IV for H1.3. Each change is explained for its respective hypothesis. 

Prior Total Cost Sharing and RRS were entered as continuous variables along with all other IVs 

in their original form as in the full model for hypotheses H1.1- H1.3. 

Hypothesis H1.1 states: Enrollees with the highest employee earnings are less likely to 

choose an HRA or HSA eligible CDHP (CDHP) versus a Managed Care Plan (PPO). Chapter 

Four outlined a plan to group employee earnings (EE) by quintile to test the top quintile as 

“highest” EE. Employee earnings for the top quintile have a large range from $84,644 to 

$1,034,415. To evaluate a better distribution of EE to test hypothesis H1.1, a dichotomous 

employee wage variable was created to measure membership (yes or no) in the top ten percent of 

cases for employee earnings. Ten percent was chosen because a split between categories for 

dichotomous variables should not be greater than 90-10 due to the potential for truncated 

correlation coefficients between variables and the greater influence of the scores in the smaller 

category (Tabachnick & Fidell, 2001). The top ten percent ranges from $98,679 to $1,034,415. 

Real median national income for 2005 was $46,326 with a mean of $60,999, and the top 10 

percent of households earned greater than $118,000 (Webster & Bishaw, 2006). Median 

employee earnings for the study population is slightly higher compared to the national figures at 

$66,181 with a mean of $69,615. The top 10% of the study population earned between $98,679 

and $1,034,415 with a median of $113,445. Highest earnings is defined as those in the top ten 

percent of employee wage earners, which closely resembles high wage earners in the United 

States’ population.  
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The model to estimate plan choice that includes the dichotomous variable of membership 

in the “highest” employee earners group is statistically significant with a Chi-Square of 1188.47 

and p = .000. Belonging to the “highest” employee earner group is significant as a variable in the 

likelihood ratio tests with a Chi Square of 12.074 and p = .002. The Wald test was examined next 

to determine if highest EE is statistically significant in differentiating between groups as defined 

by plan enrollment. Table 25 lists regression coefficients (B), standard errors, Wald tests, 

significance measures, and exponents (B) for highest EE. The Wald test is statistically significant 

for the HSA eligible CDHP, but not for the HRA (Table 25). The regression coefficient (B) for 

“highest” EE for enrollment in the HSA eligible CDHP versus PPO Managed Care plan is .522 

and the Exp (B) risk ratio for enrolling in the HSA eligible CDHP versus the PPO Managed Care 

plan for those in the highest EE group is 1.685. Thus, if an enrollee is in the top ten percent of 

EE, (“highest” employee earners), the relative risk of choosing a HSA eligible CDHP versus the 

PPO Managed Care plan increased by 1.685. Otherwise stated, holding all else constant, if an 

enrollee household is in the highest ten percent of EE they are approximately 1.7 times more 

likely to choose the HSA eligible CDHP over the PPO Managed Care plan. 

Enrollees who are the highest earners are more likely to choose a HSA eligible CDHP 

than a PPO Managed Care plan. Additionally, the HRA is not found to be statistically significant. 

Thus, the null hypothesis cannot be rejected for H1.1. Highest earners are more likely to choose 

the HSA eligible CDHP rather than the PPO Managed Care plan, and there is no support for the 

highest EE to choose the PPO Managed Care plan over the HRA as it is not statistically 

significant. 
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Table 25 

Parameter Estimates H1.1 

Plan Chosen 2006 (DV) Earnings Group B Std. Error Wald Sig. Exp(B) 
 HSA eligible CDHP a Top 10% EE .522 .154 11.483 .001b 1.685 
 HRAa  Top 10% EE .147 .080 3.373 .066 1.158 
 

Notes. 
a The reference category is: PPO. 
b Statistically significant at p = .05 
 

Hypothesis H1.2 states: Enrollees with the lowest employee earnings are more likely to 

choose an HSA eligible CDHP rather than a Managed Care Plan (PPO). “Lowest” earnings is 

measured as a dichotomous variable similarly to hypothesis H1.1. Employee earnings is 

measured as membership (yes or no) in the “lowest” ten percent of employee earners (EE). The 

bottom ten percent of employee earners in this study ranges from $7,994 to $37,249. The bottom 

twenty five percent of United States households in 2005 earned between $0 - $22,500, thus it 

should be noted that the range of earners for the bottom 10% of the employer study group is 

substantially above a similar range of earners for the U.S. population as a whole (US Census, 

2006).  

The model to estimate plan choice that includes the dichotomous variable of membership 

in the “lowest” employee earner group is statistically significant with a Chi-Square of 1205.41 

and p = .000. Belonging to the “lowest” EE group is significant as a variable in the likelihood 

ratio tests with a Chi Square of 29.023 and p = .000. The Wald test was examined next to 

determine if lowest EE is statistically significant in differentiating between groups as defined by 

plan enrollment. Table 26 lists parameter estimates for lowest EE.  

The Wald test is statistically significant for the HRA, but not for the HSA eligible CDHP 

(Table 26). The regression coefficient (B) for “lowest” EE for enrollment in the HRA versus the 
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Table 26 

Parameter Estimates H1.2 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA eligible CDHP a Bottom 10% EE -.197 .214 .847 .358 .821 
 HRAa  Bottom 10% EE  .401b .079 25.790 .000 1.493 
 

Notes. 
a The reference category is: PPO. 
b Statistically significant at p = .05 
 

PPO Managed Care plan is .401 and Exp (B) produces a risk ratio of enrolling in the HRA versus 

the PPO Managed Care plan for those in the lowest EE group of 1.493. Thus, if an enrollee is in 

the lowest ten percent EE group, the relative risk of choosing a HRA versus the PPO Managed 

Care plan increased by 1.493. Otherwise stated, holding all else constant, if an enrollee 

household is in the lowest ten percent of EE they are approximately 1.5 times more likely to 

choose the HRA over the PPO Managed Care plan.  

Enrollees who are the lowest earners are more likely to choose the HRA than the PPO 

Managed Care plan. Additionally, the HSA eligible CDHP is not found to be statistically 

significant. Thus, the null hypothesis cannot be rejected for H1.2. Lowest employee earners are 

more likely to choose the HRA rather than the PPO Managed Care plan, not the HSA eligible 

CDHP, and there is no support for the lowest EE to choose the PPO Managed Care plan over the 

HSA eligible CDHP as it is not statistically significant. 

Hypothesis H.1.3 states: Enrollees with middle employee earnings are more likely to 

choose a CDHP (HSA eligible CDHP or HRA) than a Managed Care Plan (PPO) as earnings 

increase. This hypothesis, by definition, tests only cases not included in hypotheses H1.1 and 

H1.2. “Middle” employee earners is operationalized as a continuous variable. “Middle” 

employee earners (EE) was measured in dollars, however cases in the “lowest” and “highest” ten 
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percent of employee wage earners (examined in H1.1 and H1.2) were excluded from the data. 

Middle EE included only cases in the middle eighty percent of employee earners.  

The predictive model used to estimate plan choice for H1.3 only includes households 

with enrollees considered to be “middle” earners. This model is statistically significant with a 

Chi-Square of 943.68 and p = .000. However, the EE predictor variable in this model is not 

significant. The likelihood ratio tests for EE, comprised of only “middle” earners for this model 

has a Chi Square of 2.995 and p = .224. Thus, since EE in this model is not a significant 

predictor, no further testing of hypothesis H1.3 was considered.  

Since enrollees who are the middle employee wage earners group are not statistically 

significant as a predictor, the null hypothesis cannot be rejected for H1.3. The predictor of prior 

total cost sharing is tested next by hypotheses H2.1 and 2.2. 

Hypotheses H2.1 and H2.2. Hypothesis H.2.1 states: Lowest prior total cost sharing is 

most likely associated with enrollment in an HSA eligible CDHP versus a PPO. Prior total cost 

sharing (PTCS), which includes out-of-pocket medical costs and insurance premium costs, is 

difficult to compare to the national average. This is because the study employer’s benefits plan, 

as described in Chapters 3 and 4, is relatively generous. In 2005 insurance premium costs 

averaged $2,713 nationally and average out-of pocket costs were approximately $741 for a PTCS 

of $3,454 (The Henry J. Kaiser Fmily Foundation, 2012; Paez, Zhao, & Hwang, 2009).  Mean 

insurance premium costs for the study population is $1,817 with a mean out-of-pocket cost of  

$1,470. The median prior total cost sharing for the full data set is $3,033 and the mean is $3,287 

with a range of  $0 to $334,405. The mean of $3,287 is similar to the national average of $3,454. 

For reasons similar to those used for determining “lowest” earners, the bottom ten percent of 

cases was chosen to represent “lowest” PTCS (Tabachnick & Fidell, 2001). The bottom ten 
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percent of prior total cost sharing cases in this study include values from $0 to $1,093. PTCS was 

entered in the model as a dichotomous variable with 0 = membership in the lowest PTCS group 

and 1 = not belonging in the lowest PTCS group. Employee earnings and RRS were entered as 

continuous variables along with all other IVs in their original form.  

This model is statistically significant with a Chi-Square of 1311.66 and p = .000. Lowest 

prior total cost sharing is significant as a variable in the likelihood ratio tests with a Chi Square 

of 435.671 and p = .000. The Wald test was examined to determine if lowest PTCS is 

statistically significant in differentiating between groups as defined by plan enrollment. Table 27 

lists parameter estimates for lowest PTCS under H2.1.  

Table 27 

Parameter Estimates H2.1 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA elig. CDHP a Lowest PTCS 3.284b .166 390.499 .000 26.690 

HRAa  Lowest PTCS  .958b .095 102.294 .000 2.605 
Note. 
a The reference category is: PPO. 
 

The regression coefficient (B) for “lowest” PTCS membership and enrollment in the 

HSA eligible CDHP versus PPO Managed Care plan is 3.28 with an Exp(B) of 26.69. Thus, if an 

enrollee is a member of the lowest ten percent PTCS group, the relative risk of choosing a HSA 

eligible CDHP versus the PPO Managed Care plan increased by 26.69. Otherwise stated, holding 

all else constant, if an enrollee household is in the lowest ten percent of PTCS they are 

approximately 26.7 times more likely to choose the HSA eligible CDHP over the PPO Managed 

Care plan. 
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Estimated enrollment in the HRA versus the PPO Managed Care plan is similar to that 

for the HSA eligible CDHP. The regression coefficient (B) for “lowest” PTCS for enrollment in 

the HRA versus PPO Managed Care plan is .958 with an Exp(B) of  2.605. Thus, if an enrollee is 

in the lowest ten percent PTCS group, the relative risk of choosing the HRA versus the PPO 

Managed Care plan increased by 2.605. Otherwise stated, holding all else constant, if an enrollee 

household is in the lowest ten percent of PTCS they are approximately twice as likely to choose 

the HRA over the PPO Managed Care plan. 

Comparing the Odds for the HSA eligible CDHP and HRA versus PPO Managed Care 

plan enrollment, 3.284 versus .958 and risk ratios of 26.69 versus 2.61 respectively, enrollees 

with the lowest prior total cost sharing are “most” likely to choose the HSA eligible CDHP 

versus the PPO Managed Care plan. The null hypothesis is rejected for H2.1. 

Hypothesis H.2.2 states: Lower prior total cost sharing is more likely to be associated 

with enrollment in an HRA versus a PPO. “Lowest” PTCS was operationalized as the bottom ten 

percent of prior total cost sharing. To identify “lower” PTCS, the variable was first treated as an 

ordinal variable grouped by quintile, then operationalized as a dichotomous variable to represent 

membership in the “lower” two quintiles (bottom 40%) of PTCS households. Grouping PTCS by 

quintile provides a natural split that captures the bottom two quintiles as households with 

“lower” PTCS, the third quintile as a “middle” grouping for PTCS and the fourth and fifth as 

higher and highest PTCS groups. This model is statistically significant with a Chi-Square of 

1130.71 and p = .000. Lower prior total cost sharing is significant as a variable in the likelihood 

ratio tests with a Chi Square of 254.72 and p = .000. The Wald test was examined to determine if 

lower PTCS is statistically significant in differentiating between groups as defined by plan 

enrollment. Table 28 lists parameter estimates for lower PTCS under H2.2. 
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Table 28 

Parameter Estimates H2.2 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA elig. CDHP a Lower PTCS 1.832b .135 183.050 .000 6.248 

HRAa  Lower PTCS  .661b .061 115.799 .000 1.938 
Note. 
aThe reference category is: PPO. 

 The regression coefficient (B) for “lower” PTCS and enrollment in the HSA eligible 

CDHP versus the PPO Managed Care plan is 1.832 with an Exp(B) of 6.248. Thus, if an enrollee 

is in the lower forty percent PTCS group (bottom two quintiles), the relative risk of choosing a 

HSA eligible CDHP versus the PPO Managed Care plan increased by 6.248. Otherwise stated, 

holding all else constant, if an enrollee household is in the “lower” PTCS group, they are 

approximately 6.25 times more likely to choose the HSA eligible CDHP over the PPO Managed 

Care plan. 

Estimated enrollment in the HRA versus the PPO Managed Care plan is similar to that 

for the HSA eligible CDHP. The regression coefficient (B) for “lower” PTCS membership and 

enrollment in the HRA versus PPO Managed Care plan is .661 for choosing an HRA with an 

Exp(B) of  1.938. Thus, if an enrollee is in the lower two quintiles of PTCS, the relative risk of 

choosing the HRA versus the PPO Managed Care plan increased by 1.938. Otherwise stated, 

holding all else constant, if an enrollee household is in the “lower” PTCS group they are almost 

twice as likely to choose the HRA over the PPO Managed Care plan. 

Comparing HSA eligible CDHP and HRA versus PPO Managed Care plan enrollment, 

coefficient B of 1.832 versus .661 and risk ratios of 6.248 versus 1.938 respectively, enrollees 

with lower prior total cost sharing are “most” likely to choose the HSA eligible CDHP versus the 

PPO Managed Care plan. Although it can be stated that enrollees are “most” likely to choose the 
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HSA eligible CDHP versus the PPO Managed Care plan, it can also be stated that they are 

“more” likely to enroll in the HRA versus the PPO. Therefore, the null hypothesis is rejected for 

H2.2. The predictor of prior participation in a Flexible Spending Account (FSA) is examined 

next by hypotheses 3.1 and 3.2. 

Hypotheses H3.1 and H3.2. Hypothesis H3.1 states: Enrollees who previously 

participated in an FSA are most likely to choose a HSA eligible CDHP than a PPO. Flexible 

Spending Account (FSA) participation is operationalized as a dichotomous variable and all other 

IVs are entered into the full model in their original forms to include employee earnings, PTCS 

and RRS as continuous variables. Not previously participating in an FSA = 0 and Prior FSA 

participation = 1 in the estimation model. 

This model is statistically significant with a Chi-Square of 1178.970 and p = .000. Prior 

FSA participation is significant as a variable in the likelihood ratio tests with a Chi Square of 

9.1645 and p = .010. The Wald test was examined to determine if prior FSA participation is 

statistically significant in differentiating between groups as defined by plan enrollment. Table 29 

lists parameter estimates for prior FSA participation under hypothesis H3.1.  

Table 29 

Parameter Estimates H3.1 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA eligible CDHP a No Prior FSA .445b .153 8.400 .004 1.560 

HRAa  No Prior FSA  .011 .062 .030 .863 1.011 
Note. 
aThe reference category is: PPO. 
 

The regression coefficient (B) for not previously participating in an FSA and enrollment 

in the HSA eligible CDHP versus PPO Managed Care plan is .445 with an Exp(B) of 1.560. 
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Thus, if an enrollee didn’t previously participate in an FSA, the relative risk of choosing a HSA 

eligible CDHP versus the PPO Managed Care plan increased by 1.560. Otherwise stated, holding 

all else constant, if an enrollee household didn’t previously participate in an FSA they are 

approximately 1.6 times more likely to choose the HSA eligible CDHP over the PPO. Prior 

participation in an FSA is not statistically significant for enrollment in the HRA versus the PPO 

Managed Care plan (p = .863). 

Thus, Hypothesis H3.1 is not supported by the output. HSA eligible CDHP enrollees are 

most likely to not have participated in an FSA. The null hypothesis cannot be rejected for H3.1. 

Hypothesis H3.2 states: Enrollees who previously participated in an FSA are more likely 

to choose a HRA than a PPO. Because FSA participation is not statistically significant for the 

HRA versus the PPO Managed Care plan, (Table 29), hypothesis H3.2 is not supported by the 

model. The null hypothesis for H3.2 cannot be rejected. The final predictor in the model is 

examined next by hypotheses H4.1 through H4.2. 

Hypotheses H4.1 and H4.2. Relative Risk Score (RRS) in this study is based on the 

employer’s population of insured persons and is not normalized to the United States national 

population. As the Relative Risk Score values increase, health status becomes poorer. 

Households in the lower RRS quintile Q1 represent the greatest average health status for 

household members as a whole (lower relative risk) than households in the top quintile Q5 of 

RRS. For example, a household with an RRS of 10.0 would be expected to use ten times the 

amount of medical resources as a household with a RRS of 1.0, which suggests poorer health. 

RRS was first treated as an ordinal variable grouped by quintile. It was then operationalized as a 

dichotomous variable to represent membership in a the lowest RRS group (Q1) for hypothesis 

H4.1, and for membership in the “lower” RRS group (Q1 and Q2) for hypothesis H4.2. This 
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grouping was chosen because the study RRS data are not normalized to he national population 

and quintiles represent a convenient grouping distribution to assess “lowest” and “lower” RRS 

groups. Households in the bottom quintile (Q1) represent lowest RRS (best overall health status), 

and households in the bottom two quintiles (Q1 and Q2) represent lower RRS. Mean RRS for the 

study population is 78.07 with a median of 45.50. The range in this study for RRS is from 2.0 to 

980.0. Scores in the lowest RRS group (Q1) range from 2 – 14.60, those in, Q2 range from 14.67 

– 33.75 (thus the “lower” RRS group range is 2 – 33.75), the middle quintile range is 33.8 – 

60.33, Q4 is 60.40 – 114.12, and Q5 is 114.23 – 980.00.  

Hypothesis H4.1 states: Lowest relative health risk is most likely associated with 

enrollment in a HSA eligible CDHP versus a PPO. “Lowest” RRS is defined as membership in 

RRS quintile Q1. This model is statistically significant with a Chi-Square of 1161.319 and p = 

.000. Lowest RRS is significant as a variable in the likelihood ratio tests with a Chi Square of 

77.475 and p = .000. The Wald test was examined to determine if lowest RRS is statistically 

significant in differentiating between groups as defined by plan enrollment. Table 30 lists 

parameter estimates for lowest RRS under H4.1.  

Table 30 

Parameter Estimates H4.1 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA eligible CDHP a Lowest RRS .518b .122 17.900 .000 1.678 

HRAa  Lowest RRS  .541b .060 72.277 .000 1.672 
Note. 
aThe reference category is: PPO. 
 

The regression coefficient (B) for membership in the “lowest” RRS group and enrollment 

in the HSA eligible CDHP versus the PPO Managed Care plan is .518 with an Exp(B) of 1.678. 



 

 

 

154 

Thus, if an enrollee is in the lowest twenty percent RRS group (bottom quintile), the relative risk 

of choosing a HSA eligible CDHP versus the PPO Managed Care plan increased by 1.678. 

Otherwise stated, holding all else constant, if an enrollee household is in the lowest quintile of 

RRS they are approximately 1.7 times more likely to choose the HSA eligible CDHP over the 

PPO Managed Care plan. 

Estimated enrollment in the HRA versus the PPO is similar to that for the HSA eligible 

CDHP. The regression coefficient (B) for membership in the “lowest” RRS group for enrollment 

in the HRA versus PPO Managed Care plan is .541 for choosing an HRA with an Exp(B) of  

1.672. Thus, if an enrollee is in the lowest quintile of RRS, the relative risk of choosing the HRA 

versus the PPO Managed Care plan increased by 1.672. Otherwise stated, holding all else 

constant, if an enrollee household is in the lowest twenty percent of RRS they are approximately 

1.7 times more likely to choose the HRA over the PPO Managed Care plan. 

Comparing HSA eligible CDHP and HRA versus PPO Managed Care plan enrollment, 

coefficients of .518 versus .514 and risk ratios of 1.678 versus 1.672 respectively, enrollees with 

lowest relative risk score are slightly more likely to choose the HSA eligible CDHP versus the 

PPO Managed Care plan. Thus, it can be stated that enrollees are “most” likely to choose the 

HSA eligible CDHP versus the PPO Managed Care plan. Therefore, the null hypothesis is 

rejected for H4.1. Although the HRA is slightly more likely to be chosen, the difference between 

the two CDHPs is very minimal and it can be argued the null hypothesis should be accepted. 

Hypothesis H.4.2 states: Lower relative health risk is more likely associated with 

enrollment in a HRA versus a PPO. “Lower” RRS is defined as enrollees in the first and second 

quartiles (Q1 and Q2) of RRS. This model is statistically significant with a Chi-Square of 

1160.201 and p = .000. Lower RRS is significant as a variable in the likelihood ratio tests with a 
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Chi Square of 76.356 and p = .000. The Wald test was examined to determine if lower RRS is 

statistically significant in differentiating between groups as defined by plan enrollment. Table 31 

lists parameter estimates for lower RRS under H4.2.  

Table 31 

Parameter Estimates H4.2 

Plan Chosen 2006 (DV) Wage Group B Std. Error Wald Sig. Exp(B) 
 HSA eligible  CDHP a Lower RRS -.019 .117 .027 .870 .981 

HRAa  Lower RRS  .436b .051 73.193 .000 1.547 
 
Note. 
aThe reference category is: PPO. 

Lower RRS is not statistically significant for enrollment in a HSA eligible CDHP versus 

the PPO Managed Care plan with p = .870, but is for the HRA versus the PPO Managed Care 

plan. The regression coefficient (B) for membership in the “lower” RRS group and enrollment in 

the HRA versus the PPO is .436 with an Exp(B) of 1.547. Thus, if an enrollee is in the lowe forty 

percent RRS group (bottom two quintiles), the relative risk of choosing the HRA versus  PPO 

Managed Care plan increased by 1.547. Otherwise stated, holding all else constant, if an enrollee 

household is in the lower two quintiles of RRS they are approximately 1.5 times more likely to 

choose the HRA over the PPO Managed Care plan. It can be stated that enrollees are “more” 

likely to choose the HRA versus the PPO Managed Care plan. Therefore, the null hypothesis is 

rejected for H2.2. 

Table 32 summarizes the results of each hypothesis H1.1 through H4.2. Table 32 is 

followed by a sensitivity analysis for employee earnings. 
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Table 32 

Hypotheses Tests 

Hypothesis Results Null Hypothesis 

H1.1 Enrollees with the highest employee earnings 
are less likely to choose a HRA or HSA eligible 
CDHP (CDHP) versus a Managed Care Plan (PPO) 

Enrollees in the highest employee 
earners group are more likely to choose 
the HSA eligible CDHP versus the PPO 

Not Rejected 

H1.2 Enrollees with the lowest employee earnings 

are more likely to choose an HSA eligible CDHP 

rather than a Managed Care Plan (PPO) 

Enrollees in lowest employee earners 
group are more likely to choose the 

HRA versus the PPO 

Not Rejected 

H1.3 Enrollees with middle employee earnings are 

more likely to choose a CDHP (HSA eligible 

CDHP or HRA) than a Managed Care Plan (PPO) 

as earnings increase. 

Enrollees in the middle employee 
earners group are not found to be 

statistically significant 

Not Rejected 

H2.1 Lowest prior total cost sharing is most likely 
associated with enrollment in an HSA eligible 
CDHP versus a PPO. 

Enrollees in the lowest PTCS group are 
most likely to choose the HSA eligible 

CDHP versus the PPO 

Rejected 

H2.2 Lower prior total cost sharing is more likely to 
be associated with enrollment in an HRA versus a 
PPO 

Enrollees in the lower PTCS group are 
more likely to choose the HRA versus 

the PPO 

Rejected 

H3.1 Enrollees who previously participated in an 
FSA are most likely to choose a HSA eligible 
CDHP than a PPO. 

Enrollees who previously participated in 
an FSA are least likely to choose the 
HSA eligible CDHP versus the PPO 

Not Rejected 

H3.2 Enrollees who previously participated in an 
FSA are more likely to choose a HRA than a PPO. 

Enrollees who previously participated in 
an FSA are not found to be statistically 
significant for HRA enrollment versus 

the PPO 

Not Rejected 

H4.1 Lowest relative health risk is most likely 
associated with enrollment in a HSA eligible CDHP 
versus a PPO. 

Enrollees in the lowest RRS group are 
most likely to choose the HSA eligible 

CDHP versus the PPO 

Rejected 
(minimal 

difference) 

H4.2 Lower relative health risk is more likely 
associated with enrollment in a HRA versus a PPO. 

Enrollees in the lower RRS group are 
more likely to choose the HRA versus 

the PPO 

Rejected 
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Sensitivity analysis for earnings. A sensitivity analysis follows to examine possible 

effects of error related to the proxy measurement for income. This study examines plan choice at 

the household level. However, data only includes gross employee earnings from the study 

employer and does not include other sources of household income. The model is run next using 

two data sets, one with only non-married single subscribers and another with only married single 

subscribers. The two outcomes are then compared to examine possible effects due to the 

employee earnings measurement limitation. Measurement of household earnings for non-married 

single subscribers is expected to be a more accurate measure of household income than that for 

married single subscriber household income. This analysis is also to account for control variables  

measured at the employee level similarly to earnings, such as ethnicity, employee exempt status 

(salaried v. hourly earners), and union status.  

Although the dependent variable is a household level outcome, these individual level 

measures above are used for two reasons. First, primary subscriber gross earnings has been found  

to be a key predictor in prior research discussed in Chapter 2, but is not available for sources 

other than the study employer; and data are not available for enrollees other than the employee 

primary subscriber for the control variables.  Second, each of these variables are expected to 

control variance related to the dependent variable more than their absence in the model, and 

may be representative of household measures. Possible measurement corruption of the predictor 

employee earnings is of primary interest in this sensitivity analysis. 

The two data sets are described next and compared to the full data set. Table 33 illustrates 

the single subscriber groups tend to be more similar to each other versus the full data set, 

however there are only a few notable differences. The notable difference between the full data 

set and the married single and non-married single groups is the percentage of female members.  
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Table 33  

Sensitivity Analysis Variable Frequency Comparisons 

Variable Percent % 
Full Data Set 

Percent % 
Non-married 

Single Coverage 

Percent % 
Married  Single 

Coverage 
Gender 
            Male 
            Female 

 
82.5 
17.5 

 
63.4 
36.6 

 
61.2 
38.8 

Ethnicity 
            White 
            African American 
            Asian 
            American Indian/Alaska Native 
            Hispanic 
            Native Hawaiian/Other Pac. Isles 
            Two or more 
            Not Stated 

 
86.4 
5.6 
.9 

1.1 
5.7 
.0 
.3 
.1 

 
85.1 
7.7 
1.1 
.8 

4.9 
.0 
.3 
.1 

 
87.6 
8.2 
.2 
.6 

3.2 
.0 
.2 
.0 

Hourly/Salaried 
            Hourly 
            Salaried 

 
60.1 
39.9 

 
62.0 
38.0 

 
57.3 
42.7 

Union Status 
           Union 
           Non-Union 

 
29.1 
70.9 

 
24.6 
75.4 

 
22.5 
77.5 

Regiona 

           Region 1 – New England 
           Region 2 – Mid Atlantic 
           Region 3 – East North Central 
           Region 4 – West North Central 
           Region 5 – South Atlantic 
           Region 6 – East South Central 
           Region 7 – West South Central 
           Region 8 – Mountain 
           Region 9 – Pacific  

 
0 
.1 

47.9 
.5 

19.5 
4.3 

27.1 
0 
.6 

 
0 
.3 

56.1 
.7 

16.4 
3.0 

22.7 
0 
.7 

 
0 
.2 

58.2 
.4 

14.8 
4.3 

21.7 
0 
.4 

Plan Chosen 2006 
           PPO 
           HRA 
           HSA Eligible CDHP 

 
58 

37.3 
4.7 

 
49.3 
43.4 
7.3 

 
53.9 
36.7 
9.4 

FSA Participation 2005 
           Yes 
           No 

 
17.7 
82.3 

 
11.2 
88.8 

 
11.2 
88.8 

Note. 
a Regions based on the U.S. Census Bureau regional divisions. 
 

The full data set included 17.5 percent female employees, while the non-married and married 

single coverage groups were 36.6 and 38.8 respectively, which could represent disparate wage  
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levels for women or represent a gender related influence for earnings and plan choice for women. 

Table 34 lists the mean, median, standard deviation and range for all data sets for continuous 

variables in the study. As expected, the non-married single enrollees are younger with a mean 

age of 45 and median of 43 years, as well as lower earnings with a mean of $56,398 and median 

of$53,009. The RRS for married single tier is higher with a mean of 83 and median of 37, which 

may suggest married persons may have been more likely to choose the study employer’s 

generous benefits due to poor health versus other available coverage that may not have been as 

generous. Also of note, the standard deviation and range for employee earnings is lowest for the 

married group that may be explained by some potential similarity among those who are likely to 

be second income households. Cost sharing (fixed and variable) and out-of-pocket maximums 

are greater for the full set that includes households with more insured persons, which could be 

expected. Next results of the multivariate outcomes are discussed to evaluate possible disparate 

effects from using individual level measures for the household level analyses. 

 The full models are first run for both data sets (non-married single coverage and married 

single coverage) with employee earnings entered as a continuous variable. Then, each data set 

will be run operationalizing employee earnings in the same way as the main analyses: top 10%, 

lowest 10% and middle 80% of employee wage earners. To run the multivariate analysis it is 

necessary to exclude marital status and member months, as those control variables create 

singularities in the data because the data sets are comprised of all non-married or married single 

coverage employees. Additionally, four percent of ethnicities in the reduced data set are different 

from white and African American groups and caused singularities in the model. Thus, ethnicity 

must be further limited to a dichotomous variable of white and non-white.  
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Table 34 

Sensitivity Analysis Descriptive Statistics Compared 

Variable Mean Median Std. Deviation Range 

Full Data Set: 

Employee Age (as of 1/06)  50 51 7 42 

Member Months 2005 35 36 17 143 

Out-of-Pocket Maximum $4,871 $6,000 $1,391 $4,300 

Deductible $524.30 $0 $1,056 $6,300 

Employee Earnings 2005 $69,615 $66,181 $36,853 $1,026,421 

Variable Cost Sharing 2005 $1,470 $995 $3,750 $332,031 

Premium Fixed Cost 2005 $1,817 $2,120 $673 $4,524 

Relative Risk Score 2005 78 46 101 978 

Non-married Single Coverage: 

Employee Age (as of 1/06)  45 43 9 33 

Out-of-Pocket Maximum $2,549 $2,100 $655 $4,000 

Deductible $405 $500 $596 $4,200 

Employee Earnings 2005 $56,398 $53,009 $26,939 $317,036 

Variable Cost Sharing 2005 $457 $211 $625 $4,150 

Premium Fixed Cost 2005 $800 $859 $228 $2,374 

Relative Risk Score 2005 73 26 118 978 

Married Single Coverage: 

Employee Age (as of 1/06)  50 52 7 30 

Out-of-Pocket Maximum $2,687 $2,100 $910 $4,300 

Deductible $451 $0 $6,300 $850 

Employee Earnings 2005 $62,260 $61,241 $22,065 $160,117 

Variable Cost Sharing 2005 $579 $767 $4,558 $763 

Premium Fixed Cost 2005 $791 $859 $2,374 $299 

Relative Risk Score 2005 83 37 127 894 
 

The intercept only, or “Null” model is based on the PPO reference category of the DV, 

which represents 47.6% of the plan choice outcomes for the non-married single coverage data set 

and 53.9% for the married single group. The full model for non-married single enrollees predict 

PPO choice 95.2% correct versus the Null model’s 47.6% for predicted PPO choice, and 87.3% 
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correct versus the Null model’s 53.9% for married single group (Table 35). The full model’s 

predictive accuracy improved most for the HRA. Non- married single coverage enrollees were 

100% accurate and married single coverage enrollees are 79.5% accurate compared to null model 

values of 44.4% and 36.7% respectively. The classification tables also show that the models are 

fair predictors for HSA eligible CDHP plan choice. Predictions for the HSA eligible CDHP are 

36.6% and 34.1% correct for the non- married single group and married single groups 

respectively.  The likelihood ratio chi-square 872.202 with a p-value of .000 for the single not 

married group and the likelihood ratio chi-square 222.546 with a p-value of .000 for the married 

single group indicate the final models for both groups fit better than the null models. It does, 

however, appear the full non-married single model explains between 63% and 75% of the 

variation and the married single model explains between 38% and 45% based on the Pseudo R-

Square measures of Cox and Snell and Nagelkerke (Table 36). This preliminarily suggests the 

non-married single coverage group that is expected to have a more accurate measure for EE is a 

better predictor of plan choice.  

Table 35  

Sensitivity Analysis Classification 

Plan PPO HRA HSA eligible 
CDHP 

Percent 
Correct 

Non-Married Single Coverage 
PPO  401 18 2 95.2% 
HRA 0 393 0 100% 
HSA eligible CDHP 42 3 26 36.6% 
Overall % 50.1% 46.8% 3.2% 92.7% 
Married Single Coverage 
PPO  219 30 2 87.3% 
HRA 30 136 5 79.5% 
HSA eligible CDHP 20 9 15 34.1% 
Overall % 57.7% 37.6% 4.7% 79.4% 
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Table 36  

Sensitivity Analysis Pseudo R - Squares 

Plan PPO 

Non-Married Single Coverage 
Cox and Snell .627 
Nagelkerke .746 
Married Single Coverage 
Cox and Snell .380 
Nagelkerke .451 
 

The overall effect of each employee earnings (EE) predictor is assessed next via 

likelihood ratio tests by the Chi-Square statistic for each variable in the models for both the 

married single coverage and the non-married single coverage data sets. Table 37 lists findings for 

each variable. The model is run three times for each data set (non-married single coverage and 

married single coverage) to assess employee earnings operationalized as a continuous variable, 

the top ten percent EE, the bottom ten percent EE, and the middle eighty percent EE as in the  

main analyses. All of the individual level EE measures are not statistically significant at p < .05. 

The only two statistically significant IVs are PTCS and out-of-pocket maximum.  

Because all results for employee earnings for both data sets are not statistically 

significant, no further analyses is warranted. The reduced data sets based on coverage tier and 

marital status may cause limitations in variation of IVs, which limit the representativeness of the 

sample. 
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Table 37 

Sensitivity Analysis Likelihood Ratio Tests 

Effect 

Married Single Coverage Non-married Single Coverage 
Model Fitting 

Criteria 
Likelihood Ratio 

Tests 
Model Fitting 

Criteria 
Likelihood Ratio 

Tests 

-2 Log 
Likelihood of 

Reduced 
Model 

Chi-
Square Sig. 

 
-2 Log 

Likelihood of 
Reduced 
Model 

Chi-Square Sig. 

Intercept 638.600a .000 . 1216.45a .000 . 

Employee Earningsb  
(continuous) 

641.641 3.041 .219 749.863 .187 .911 

Highest Employee 
Earningsb 
Top 10% 

641.641 4.492 .106 749.863 .263 .877 

Lowest Employee 
Earningsb 

Bottom 10% 

641.641 .022 .989 749.863 .944 .624 

Middle Employee 
Earnings 

Middle 80% 

518.245 .124 .940 624.901 1.523 .467 

Total Cost Sharing c 698.791 60.190 .000 827.011 77.335 .000 
FSA Participation c 641.935 3.334 .189 750.106 .430 .807 

RRS c 644.318 5.718 .057 753.190 3.514 .173 
Out of Pocket Maximum c 770.978 132.377 .000 1421.472 671.796 .000 
Region Code Reduced c 645.157 6.556 .354 753.353 3.676 .720 
Union Membershipb c 639.555 .954 .620 752.952 3.276 .194 

Salary or Hourlyb c 639.865 1.264 .531 757.802 8.126 .017 
Ethnicityb c 639.435 .834 .659 751.231 1.554 .460 

Notes: The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced model. 
The reduced model is formed by omitting an effect from the final model. The null hypothesis is that all parameters 
of that effect are 0. 
a. This reduced model is equivalent to the final model because omitting the effect does not increase the degrees of 

freedom. 
b. Individual level measures 
c. Values are based on the IV results from estimation of the full model with continuous measures of employee     
    earnings, PTCS and RRS 

Conclusion 

First, the multivariate analyses shows employee earnings (EE) is a statistically significant 

predictor when entered as a dichotomous variable to estimate the predictive model hypotheses to 

test H1.1 and H1.2. Employee earnings (EE) is a statistically significant predictor for the HRA 
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versus the PPO Managed Care plan for the lowest 10% of EE, and the HSA eligible CDHP 

versus the PPO Managed Care plan is also significant for the top 10% of EE.  

Next, the multivariate analyses also show that prior total cost sharing has a statistically 

significant predictive influence for plan choice between a PPO Managed Care plan, an HRA or 

HSA eligible HDHP when estimating the predictive model with IVs in their original form. 

Households with the lowest prior total cost sharing are most likely to choose the HSA eligible 

CDHP, and those with lower total cost sharing are more likely to choose the HRA plan versus a 

PPO Managed Care plan. This was predicted by hypotheses H2.1 and H2.2.  

Third, prior FSA participation was statistically significant for assessing enrollment 

between the HSA eligible CDHP and PPO Managed Care plan, in predicting that not previously 

participating in an FSA was associated with HSA eligible CDHP enrollment. This makes it not 

possible to reject the null hypothesis for H3.1.  

Fourth, enrollee households with lowest RRS (best health status) are most associated with 

HSA eligible CDHP enrollment versus the PPO Managed Care plan, and lower RRS (better 

health status) enrollees are more likely to choose an HRA versus PPO Managed Care plan.  

Finally, the sensitivity analysis was conducted to help determine potential corrupted 

measurement effects for employee earnings as a predictor, as income from sources other than the 

study employer are not available. Married single coverage and non-married single coverage 

enrollees were compared for both the discrepancy between employee earnings (EE) 

measurement and EE’s statistical significance. It would appear employee earnings measured at 

the individual level may add some level of false statistical significance in the full data set 

predictive model, or the greater number of females in the two single coverage groups affects the 

influence of employee earnings on plan choice. When examining single coverage employees, 
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regardless of married or non-married, employee earnings is not a statistically significant 

predictor in either group so parameter estimates were not examined for statistical significance. 

Employee earnings was not statistically significant in the data set including only the middle 80% 

of EE households, which assessed a large sample (n = 7694) while keeping the variable 

continuous. The sensitivity analyses may affirm that finding and suggest the employee earnings 

measure did not have a significant influence on the predictive model unless evaluating it in a 

modified dichotomous form for lowest and highest earners. 

Outcomes derived from the use of the adapted behavioral model developed for this 

research are mixed. They suggest there are underlying influences relative to plan type, enrollee 

past experiences, and that the type of insurance plan is a factor which deserves consideration in 

an adapted behavioral model. However, limitations in the adapted model used in this study 

impact its predictive value for plan choice. Chapter 6 is presented next to review and discusses 

results of these analyses. Limitations of this study and additional consideration for future 

research are addressed.  
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Chapter 6 – Discussion 
 
 
 
 

Introduction 

CDHPs are the most recent large-scale change in health insurance plan design since 

Managed Care began to supplant Fee for Service through the 1980s and 1990s.  The primary 

driver behind this plan design is the effort to restrain the rate of cost growth in a market for 

which it has consistently outpaced inflation for decades. Managed Care focuses on supply side 

controls, which was partly successful in reducing the rate of premium inflation and led to the 

domination of Managed Care plans over their Fee for Service counterparts in the Employer 

Sponsored Insurance (ESI) market. With the exception of government’s role in the Patient 

Protection and Affordable Care Act (PPACA) signed into law in 2010, efforts to contain costs 

have recently focused on demand side controls of CDHPs as the key differentiator from 

Managed Care supply side designs. Even with government healthcare reform it is important to 

understand these influences because demand side controls will continue to be part of the 

landscape within the modified health care insurance markets. 

It is important to understand possible influences to consumer behavior related to the use 

of medical services due to change in health plan design. It is also important to understand how 

consumers choose a plan when faced with different plan designs such as Managed Care and 

CDHPs. How consumers choose plans may influence the distribution of demographics, health
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risk, and behavioral characteristics across plan types. This study explores the influence of 

employee earnings, prior health care use experience, and health risk on plan choice. 

This chapter first reviews the implications of who chooses a CDHP versus a Managed 

Care plan. Next, results based on the theoretical model’s constructs are discussed. Then, the 

results relative to the study hypotheses are examined. This chapter concludes with a discussion 

of overall implications, study limitations, suggested future research and concluding remarks. 

Research Question One   

The first research question: What are the utilization and distribution characteristics of 

various types of health insurance plans across the employee population? is assessed via 

descriptive statistics.   

Enrollees in the two CDHPs have higher earnings, particularly for the HSA eligible 

HDHP. Of note, HRA mean earnings are similar to PPO Managed Care enrollee earnings, but the 

HRA has a notably larger standard deviation than other plans. Findings of higher mean and 

median employee earnings for the Health Reimbursement Account (HRA) and HDHP is 

consistent with research discussed in Chapter 2 (See Barry et al., 2008; Lo Sasso et al., 2004; 

Parente et al., 2004a, 2004b, 2008; Tollen et al., 2004; U.S. Department of Health & Human 

Services, 2009; U.S. Government Accountability Office, 2006). Research suggests low-income 

persons are less likely to choose a CDHP with high initial cost sharing and less generous 

benefits, versus Managed Care plans with lower initial cost sharing and more generous benefits 

(Fowles et al., 2004; Greene et al., 2006; Parente et al., 2004b, 2008; Tollen et al., 2004).  

It is of interest that the HRA is most likely chosen by the “lowest” earners, but has higher 

mean earnings and lower mean TCS. However, the HRA also has the greatest standard deviation 

for these two measures. This may suggest that although lowest earners are most likely to choose 
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the HRA, the high standard deviations for earnings and TCS explain the higher mean HRA 

enrollee earnings and lower mean TCS compared to the PPO. 

The PPO Managed Care plan has greater prior total cost sharing (TCS) than both CDHPs 

with a mean of $3,539 and median of $3,314. The HDHP has the lowest mean and median TCS 

of $2,061 and $1,275 respectively. The HRA’s mean and median are $3,049 and $2,869. This 

suggests that the HDHPs enjoy favorable selection based on prior use of health services, and 

HDHP enrollment benefits most with the lowest TCS. Of note, HRA enrollees have the greatest 

TCS standard deviation. Five studies examine prior total healthcare spending, which is a similar 

proxy to TCS used to capture perceived need (Tollen et al., 2001; Parente et al., 2004b; Green et 

al., 2006; LoSasso et al. 2004; & Barry et al. 2008). The primary difference between prior total 

spending and TCS is that the later measures households’ direct cost of healthcare use, whereas 

the former includes spending that is largely paid by the third party insurer. As with TCS in this 

research, these studies find prior total health care spending to be negatively associated with 

CDHP enrollment, which supports the study’s findings of favorable selection based on prior 

health cost expenditures. Findings do not identify a significant distinction between total prior 

health care spending and enrollee prior spending. This may be due to enrollees’ perceived need 

that is based on the related amount of health care used, which drives the related total cost and 

TCS, versus the actual out-of-pocket cost. 

The PPO Managed Care plan’s mean and median employees’ Relative Risk Score (RRS) 

are substantially higher than employees in the other plans (RRS 91 and 55, versus the HSA 

eligible HDHP’s 57 and 22, and the HRA’s 60 and 35). This study finding compliments previous 

research. Studies discussed in Chapter 2 measure health status by the presence of one or more 

chronic conditions, self-reported health status, and an empirical score similar to the RRS 
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measure in this study. Six studies find the various measures of health status within the perceived 

need construct to be negatively associated with CDHP enrollment (Barry et al. 2008; Fowles et 

al., 2004; Green et al., 2006; Parente et al., 2004b; Parente et al., 2008; & Tollen et al., 2001). 

These findings are similar to those for TCS and suggest favorable selection for the CDHPs with 

the HSA eligible HDHP benefiting the most. Of note, the HRA total cost sharing and RRS means 

fall between the PPO and HSA, but the HRA has the highest TCS standard deviation and lowest 

RRS standard deviation. This may suggest that RRS and TCS are perceived differently by 

enrollees. TCS may represent realized perceived need and RRS may represent perceived 

potential need. 

The HRA has the highest prior FSA participation (18.8), the PPO Managed Care plan 

second highest (17.3) and the HSA eligible HDHP lowest (13.4%). As noted in Chapter 2, 

Parente et al. (2004b) suggest FSA participation is linked to the willingness and intellectual 

ability to manage a medical savings account similar to those required or available to CDHPs. 

Although this study’s HRA findings are consistent with Parente et al. (2004b), the HSA eligible 

HDHP enrollees’ lowest prior FSA participation conflicts with these earlier findings. The choice 

set of plans in the research by Parente et al. (2004b) included only an HRA Consumer Directed 

Health Plan versus Managed Care plans and not an HSA eligible HDHP. It is possible that the 

type of CDHP affects enrollees’ choices. An employer funded medical savings account is 

required for the HRA, however a medical savings account is optional for the HSA eligible 

HDHP. Furthermore, the medical savings account for an HSA eligible HDHP is enrollee funded, 

not employer funded. In other words, Parente et al. (2004 b) identify a positive association 

between HRA enrollment and prior FSA participation, but such an association may not exist for 

an HSA eligible HDHP. For an HSA eligible HDHP, potential influence from prior FSA 
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participation may be subjugated to other influences such as enrollee concerns for who funds the 

medical savings account, their anticipated need for medical care in conjunction with the 

generosity of the plan, and how much they must pay to enroll in the plan. HSA eligible HDHP 

enrollees may be attracted to its low premiums ($0), and may not anticipate the need for a 

medical savings account due to their lower prior TCS and RRS. 

Enrollees in all three plans are predominantly white and enrolment patterns within 

different geographic regions are similar across plans. The PPO Managed Care plan includes the 

fewest Asians proportionately and the HSA eligible HDHP the fewest percentage of Hispanic 

enrollees. The CDHPs have fewer hourly enrollees. The HSA eligible HDHP has the lowest 

number of hourly enrollees, with 40% compared to the PPO Managed Care plan’s 64.4%. Union 

status is similar to hourly status, with comparative enrollment proportions. Household size for 

the PPO Managed Care plan and HRA are the same, but the HSA eligible HDHP has lower mean 

household enrollees. This is consistent with marital status findings as the HSA eligible HDHP 

has the most non-married single enrollees. The HDHP has the largest proportion of residents in 

the east north central United States, who have single coverage and who report their marital status 

as single.  

Interestingly, the HSA eligible HDHP also has the largest proportion of female primary 

subscribers. Research Discussed in Chapter 2 suggests a positive association between male 

enrollees and CDHPs (Tollen et al., 2001; LoSasso et al., 2004; Parente et al., 2008; U.S. 

Government Accountability Office, 2006). One possible explanation is that the HSA eligible 

HDHP covers preventive care with no out-of-pocket costs. Females generally utilize preventive 

care more regularly than men and the HSA eligible HDHP in this study represents generous 

coverage in that regard (Bertakis et al., 1999; Muller, 1992). Additionally, not only does the 
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HSA eligible HDHP have the largest proportion of female enrollees, but also includes the highest 

proportion of single coverage female prescribers. As discussed in Chapters 2 and 3, non-single 

enrollees are more likely to choose coverage with lower initial deductibles for concerns of 

greater cost related to healthcare needs associated with multiple family member households. 

Another possible contributing factor to the HSA eligible HDHP largest single female enrollee 

population could be that women often earn lower earnings than their male counterparts and the 

HDHP’s free premiums is more appealing (Snell & Bholander, 2010). Single females may be 

attracted to the free premiums, free preventive care, and not have concerns of a high deductible 

that could be most costly for multiple enrollee households that are more likely to use more care 

than a single subscriber.  

Employees in the three plans share similar mean ages and maximum out-of-pocket costs. 

The out-of-pocket maximum costs across plans are similar and reflect a plan cost structure for 

which the study employer chose to have some consistency in out of pocket exposure for their 

enrollees across all plans. 

Study Results Guided by Andersen’s Behavioral Model  

An adapted Andersen model guides this study. This model focuses on enrollees’ prior 

experience relative to the economic factor of economic enabling resources and choice factors of 

self-perceived need. As with the behavioral model, the adapted model suggests these factors 

determine how health care is accessed and used.  

Findings for economic enabling resources suggest employee earnings influence the 

choice between a Managed Care PPO plan, HRA, and HSA eligible HDHP dependent on how 

the measure is operationalized. In the multivariate analyses, when employee earnings are entered 

in the model as a continuous measure, enrollee earnings (EE) is not statistically significant. 
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However, it is statistically significant when EE is entered in the model as a dichotomous variable 

to test the association between plan choice and membership in high and low employee wage 

groups. Furthermore, as in the full model, when EE is operationalized as a continuous variable 

for the middle wage employee group only, it is not significant.  

These findings suggest a nonlinear relationship between employee earnings and plan 

choice. Prior research supports a positive association between EE and CDHP choice, but, that 

research examines EE operationalized as a continuous variable or as a categorical variable 

grouped by quartile or quintile (Barry et al., 2008;  Fowles et al., 2004; Greene et al., 2006; Lo 

Sasso et al., 2004; Parente et al., 2004a, 2004b, 2008; Tollen et al., 2004; U.S. Department of 

Health & Human Services, 2009; U.S. Government Accountability Office, 2006).  Alternatively, 

this study suggests employees who earn the highest earnings (versus those who do not) are most 

likely to choose an HSA eligible HDHP, and the lowest wage employees are most likely to 

choose an HRA versus the non-lowest wage group. However, no statistically significant linear 

association across the continuum of earners from lowest to highest is found.  

Parente et al. (2008) is the only study that included an HSA eligible plan in the choice 

set. They similarly found HSA choice to be most associated with high employee earnings. When 

more than one type of Consumer Directed Health Plan is available in the health plan choice set, it 

can be argued that they should not be generically grouped together just because they are CDHPs. 

It is possible that the different features of CDHPs, as between HRA and HSA eligible plans, 

influence plan choice. Green, et al. 2006 examined PPOs with HRA plans categorized as 

generous and less generous. Parente et al. (2008) also examined HRA plans categorized by 

generosity with the addition of an HSA eligible plan in the choice set. As described in Chapters 2 

and 3, HRA plans include an employer-funded account whereas HSA accounts require employee 
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contributions. These distinctions likely change the perception of plan attributes relative to 

employee earnings, such as the interplay of premium contributions and out-of-pocket costs 

associated with each plan. Employee earnings are discussed in more detail under findings for 

hypotheses H1.1 through H1.3. Choice factors of self-perceived need are discussed next. 

Choice factors of self-perceived need include prior total cost sharing (TCS), prior 

Flexible Spending Account (FSA) participation, and Relative Risk Score (RRS). The findings on 

prior total cost sharing and RRS support prior research indicating that CDHPs appear to enjoy 

favorable selection, with lower generosity CDHPs benefiting most. Alternatively, prior FSA 

participation findings offer no supporting evidence that enrollees who demonstrated planning for 

perceived needs are associated with CDHP choice.  

Prior total cost sharing and RRS are proxies for health status. If enrollees have lower 

prior total cost sharing and relative risk, they are presumed to have better health. Prior total cost 

sharing has a significant negative association with CDHP choice. The least generous plan (HSA 

eligible HDHP) benefits most from enrolment by those with lower prior total cost sharing. This 

relationship is similar for RRS because the HSA eligible HDHP also benefits most from those 

with the lowest RRS. The lower spending and lower relative risk associated with the CDHPs, 

particularly the HSA eligible HDHP, suggests that favorable selection is present for these plans. 

Presumably, these associations are based on an enrollee trade off, with healthier enrollees 

seeking lower premium contributions because their risk to incur greater out-of-pocket costs with 

the high deductible plans (versus the Managed Care PPO) is lower than less healthy enrollees.  

Prior FSA participation represents the willingness and ability to financially plan for 

minor health care costs associated with the perceived need to seek care. Prior FSA participation 

is not associated with the CDHPs. It may be that plan cost features are more critical to the choice 
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of an HRA or HSA eligible plan, and the ability to manage a health care spending account is not 

a key plan choice feature.  

All predisposing characteristics except union status were statistically significant and 

consistent with the literature. The only plan cost characteristic that could be used in the model 

was annual out-of-pocket maximum, which was likewise statistically significant. 

Study results for the theoretical model must be considered in the context that the model 

accounts for a moderate to low amount of variation. Other factors that may influence plan choice 

are not in the model. Additional variables, such as those under the dimension of environmental 

factors, are a relevant example. The environment dimension of the behavioral model includes the 

health care system and external environment. This study accounts for the penetration rate of in-

network providers, however health care system characteristics unavailable to this study include 

the types of health service providers or facilities, the level of technology, and financial make-up 

(profit versus non-profit).  Factors related to the external environment are addressed in this 

research by controlling for geographic region, but do account for the level of detail that includes 

physical (variations in diet, climate, and environmental conditions), political (financing and 

health education), regulatory (certificate of need programs, credentialing, or certification and 

licensing rules) and economic (unemployment, inflation rates, or strain on the availability of 

health care systems’ resources) factors. Furthermore, other individual level factors such as age, 

education or enrollees’ ability to process financial and health related information, behavioral 

characteristics for healthcare use or health related lifestyles, or need characteristics such as risk 

aversion characteristics are also not available for this study. 

This study uses an adapted behavioral model with a focus on the factors of enabling 

resources and need, which are interrelated with Andersen’s dimensions of environment, health 
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behaviors and outcomes. Within this framework, Andersen identifies health insurance as one of 

the most important factors for potential access and use of health care related services. A health 

insurance plan provides a vehicle to make potential access more possible to a greater number of 

people than most other economic enablers, and the availability of insurance is key to Andersen’s 

model. However, the inclusion of insurance coverage in the behavioral model presumes the form 

of coverage is not itself a key factor. This study suggests that the era of fee for service insurance 

plans that were dominant during the development period of the behavioral model has passed and 

the multitude of differentiated plan types should be a factor in an adapted behavioral model. Just 

as individuals have different health care seeking behaviors, individualized perceptions of need 

and or health, various risk tolerances for health and the related cost to insure for potential future 

needs, environments are unique in both geographically and health care markets, the type of 

health plan at a minimum shares similar attributes and possibly even modifies such behaviors, 

perceptions and markets. 

Research Question Two  

 Hypotheses are used to examine the second research question: “What economic factors 

are associated with the choice of health plan type?” Table 38 lists hypotheses and results for this 

study. Four of nine hypotheses are accepted. Each set of hypotheses is discussed in order. 

Hypotheses H1.1, H1.2 and H1.3: employee earnings. Hypothesis H1.1 examines 

whether enrollees with the highest employee earnings are less likely to choose the HSA eligible 

HDHP versus a PPO Managed Care plan. To the contrary, results indicate highest earning 

enrollees are more likely to choose the least generous consumer directed health plan (HSA 

eligible HDHP) over the PPO Managed Care plan. The HSA eligible HDHP is described as least  
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Table 38 

Hypotheses Tests 

Hypothesis Results Hypothesis 

H1.1 Enrollees with the highest employee earnings 

are less likely to choose a HRA or HDHP (CDHP) 

versus a PPO Managed Care plan 

Enrollees in the highest employee earners 

group are more likely to choose the HDHP 

versus PPO Managed Care plan 

Cannot 

Reject Null 

 H1.2 Enrollees with the lowest employee earnings 

 are more likely to choose an HDHP rather than a 

 PPO Managed Care plan 

Enrollees in lowest employee earners group are 

more likely to choose the HRA versus the PPO 

Managed Care plan 

Cannot 

Reject Null 

H1.3 Enrollees with middle employee earnings are 

more likely to choose a CDHP (HDHP or HRA) 

than a PPO Managed Care plan as earnings 

increase. 

Enrollees in the middle employee earners 

group are not found to be statistically 

significant 

Cannot 

Reject Null 

H2.1 Lowest prior total cost sharing is most likely 

associated with enrollment in an HDHP versus a 

PPO Managed Care plan. 

Enrollees in the lowest TCS group are most 

likely to choose the HDHP versus the PPO 

Managed Care plan 

Reject Null 

H2.2 Lower prior total cost sharing is more likely 

to be associated with enrollment in an HRA versus 

a PPO Managed Care plan 

Enrollees in the lower TCS group are more 

likely to choose the HRA versus the PPO 

Managed Care plan 

Reject Null 

H3.1 Enrollees who previously participated in an 

FSA are most likely to choose a HDHP than a PPO 

Managed Care plan. 

Enrollees who previously participated in an 

FSA are least likely to choose the HDHP 

versus the PPO Managed Care plan 

Cannot 

Reject Null 

H3.2 Enrollees who previously participated in an 

FSA are more likely to choose a HRA than a PPO 

Managed Care plan. 

Enrollees who previously participated in an 

FSA are not found to be statistically significant 

for HRA enrollment versus the PPO Managed 

Care plan 

Cannot 

Reject Null 

 H4.1 Lowest relative health risk is most likely   

 associated with enrollment in a HDHP versus a 

 PPO Managed Care plan. 

Enrollees in the lowest RRS group are most 

likely to choose the HDHP versus the PPO 

Managed Care plan 

Reject Null 

 H4.2 Lower relative health risk is more likely  

 associated with enrollment in a HRA versus a PPO  

 Managed Care plan. 

Enrollees in the lower RRS group are more 

likely to choose the HRA versus the PPO 

Managed Care plan 

Reject Null 
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generous due to its high deductible and no employer funding for the HSA. Hypothesis H1.1 

findings are not statistically significant for the HRA. 

Prior findings of a positive association between income and CDHP enrollment are partly 

supported by this study. This study supports a positive association between highest earners and 

the HSA eligible HDHP. However, where prior research finds a positive linear association 

between income and CDHP choice, this research does not. It is worth noting that this study and 

Parente et al. (2008) both find the HSA eligible HDHP to be most associated with high earners. 

Parente et al. (2008) is the only other study that examined a plan choice set that includes an HSA 

eligible HDHP. 

Findings relative to the HRA are more similar with those of Green, et al. (2006), which 

do not find the more generous HRA to be significant. Similar findings between Green et al., 

(2006) and this work may reflect the similar study populations and choice sets as described under 

Research Question One. Both study populations are predominantly white, male, and share 

similar age, exempt status and employee earning distributions. The similar demographics and 

economic enabling factor of employee earnings between the two studies suggest consistency in 

the findings for the HRA plans.  

 Where H1.1 tests if the highest earners are more likely to choose the PPO Managed Care 

plan, Hypothesis H1.2 tests if lowest earning enrollees are more likely to choose the HSA 

eligible HDHP. This hypothesis is intended to assess if the lowest up-front cost plan (HSA 

eligible HDHP with no enrollee premium cost) represents a form of free catastrophic coverage to 

low-earning enrollees versus the PPO Managed Care plan that has the highest enrollee premium 

cost.  
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Findings for H1.2 indicate that lowest earning enrollees are not more likely to choose the 

HSA eligible HDHP, but they are more likely to choose the HRA than the PPO Managed Care 

plan. Results could suggest that low-earning employees seek the lower premium cost of the HRA 

versus the PPO Managed Care plan. Although the HSA eligible HDHP has the lowest premium 

cost to enrollees, it has a high deductible that must be funded entirely by the enrollee(s) if they 

incur medical costs, whereas the HRA’s high deductible is partly offset by the employer funded 

spending account. This suggests enrollees may not want to risk the larger initial cost sharing that 

they perceive the HSA eligible HDHP to have due to the high deductible. They may also 

perceive their need for health care to be minimal and take the chance their costs, if any, will be 

covered by the employer-funded account. Premium contributions are markedly higher for the 

HRA than the HDHP (HDHP $0 versus HRA between $757 and 2,117), but the risk and 

uncertainty of incurring costs under a high deductible HDHP may be unattractive. Furthermore 

enrollees may lack the disposable income to self-fund the HSA to help offset costs in the HDHP. 

Qualitative findings by Green, et al. (2006) support these possible explanations. As in this study, 

Green, et al.’s (2006) research included a similar choice between lower and higher deductible 

CDHPs. They found enrollees who chose the higher deductible CDHP did not expect to need 

care and preferred a plan with low premiums. Those who chose the lower deductible HRA did so 

because its premiums were cheaper than the Managed Care option, but they expected the 

employer funded account to greatly assist with minimizing their risk of out-of-pocket costs 

(Green, et al. 2006). 

Hypothesis H1.3 tests if enrollees with middle employee earners are more likely to 

choose a CDHP than a Managed Care Plan as earnings increase. This hypothesis examines a 

possible linear relationship for employees who are in the middle earnings group. Middle earners 
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are defined as the middle eighty percent of earners not including those in the highest and lowest 

ten percent tested in hypotheses H1.1 and H1.2. Results for those in the middle-earners group do 

not support prior research that finds a positive association between income and CDHP choice 

(Barry et al., 2008; Lo Sasso et al., 2004; Parente et al., 2004a, 2004b, 2008; Tollen et al., 2004; 

U.S. Department of Health & Human Services, 2009; U.S. Government Accountability Office, 

2006). However, the one study with similar choices across plan characteristics and study 

population finds income and CDHC choice not-significant as with Hypothesis H1.3 (Green et al., 

2006). 

Although the null hypotheses for H1.1 through H1.3 are not rejected, findings lend 

support to the premise of a non-linear relationship between employee earnings and plan choice. 

The three EE hypotheses outcomes, considered together, provide insights to the relationship 

between CDHP choice and EE. First, outcomes for Hypothesis H1.1 do not support the idea that 

the highest earners are more likely to choose the PPO Managed Care plan that is described as 

most generous coverage with the highest premiums. As discussed above, the HSA eligible 

HDHP is more likely to be chosen, but only when examining membership or non-membership in 

the top 10% of wage earners. When employee earnings are operationalized as a continuous 

variable, no statistically significant linear relationship is found; there is only a positive bivariate 

correlation between CDHP choice and employee earnings.  

Second, congruent with outcomes from H1.1, H1.2 does not reflect the HSA eligible 

HDHP as an attractive plan for the lowest earners to obtain free catastrophic health coverage. 

One possible explanation is that even the lowest 10% of the study employee population enjoys 

earnings that range from $7,994 to $37,249, with a median of $31,907, while the bottom twenty 

five percent of United States households in 2005 earned from $0 - $22,500. Thus, the range of 
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earnings for the bottom 10% of the employer study group is substantially above a similar range 

of income for the U.S. population as a whole and is not generalizable to lower income 

populations (US Census, 2006).  Therefore, even the lowest 10% of earners in this study may 

feel they can afford a more generous coverage than the HSA eligible HDHP, but cannot risk the 

high initial out-of-pocket costs. 

Third, no association is found between EE and plan choice when only middle wage 

earners are included in the sample. The finding of no association between employee earnings and 

plan choice is similar to when EE is operationalized for all cases as a continuous variable. These 

outcomes suggest there is only evidence to support an association between employee earnings 

and CDHP plan choice for enrollees in the lowest and highest earner groups. Furthermore, it 

cannot be stated that as earnings increase, the likelihood to choose a CDHP also increases. Thus, 

there is no evidence to suggest a linear relationship exists between enrollee earnings and plan 

choice.   See Figure 9 which illustrates this point. Plan choice may have more to do with 

perceived risk of specific plan cost characteristics and perceived need than income or earnings 

relative to a general plan type such as Managed Care or CDHPs. 

Figure 9. Association between CDHPs and Employee Earnings 

 
 

Hypotheses H2.1 & H2.2: prior total cost sharing. To test Hypotheses H2.1 and H2.2, 

the predictive model was run twice. First, prior total cost sharing (TCS) was entered in the model 

as a dichotomous measure to tests enrollees with the “lowest” TCS (grouped as those in the 
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lowest ten percent of TCS or not) for Hypothesis H2.1. Second, TCS was entered as a a 

dichotomous measure that tests enrollees with “lower” TCS (grouped as those in the bottom two 

quintiles of TCS or not) for Hypothesis H2.2.  

Hypothesis H2.1 examines whether enrollees with the lowest TCS are most likely to 

choose the HSA eligible HDHP because, although it has the highest initial cost sharing, it 

requires no enrollee premium contributions and they are least likely to require care. This 

hypothesis tests if enrollees with lowest prior total cost sharing perceive a lower need for health 

care services in the future, thus placing a greater importance on lower premium cost than plan 

generosity as characterized by initial cost sharing levels. If a person does not expect to need 

health care, it follows they would seek the lowest cost coverage and be willing to risk the un-

anticipated health care needs that lead to high initial cost sharing with a lower generosity plan. 

Findings suggest that enrollees in the lowest ten percent TCS group are most likely to choose the 

HSA eligible HDHP versus the PPO Managed Care plan. This offers support that those who are 

most healthy are most likely to choose the lowest premium plan.  

Hypothesis H2.2 is an extension of H2.1 and examines if enrollees with lower TCS, are 

more likely to choose the HRA over the PPO Managed Care plan. Lower TCS is defined as 

enrollees in the bottom forty percent (lower two quartiles). Hypothesis H2.2 findings show 

enrollees in the lower forty percent of TCS are more likely to choose the HRA.  

These findings lend additional support to the literature that CDHPs enjoy both favorable 

selection and a positive association between lower premium cost and plan choice (Barry et al., 

2008; Green, et al., 2006; Lo Sasso et al., 2004; Parente et al., 2004a; Parente et al., 2004b; 

Parente et al., 2008; Tollen et al., 2004). Findings suggest enrollment relative to TCS appears to 

be inversely hierarchal for enrollee premiums and generosity. As prior total cost sharing 
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decreases, enrollees are more likely to choose a plan with a greater emphasis on lower premium 

cost than greater benefit generosity. Alternatively, as TCS increases, the importance of plan 

generosity increases. The HSA eligible HDHP is a CDHP with lowest enrollee premiums and 

lowest generosity and is most associated with lowest TCS verse the PPO Managed Care Plan. 

The HRA is a CDHP that has moderate premiums and moderate generosity and is more 

associated with lower TCS enrollees than the PPO Managed Care Plan. The PPO Managed Care 

plan has the highest enrollee premiums and greatest generosity and is associated with the highest 

enrollee TCS. Thus, findings indicate that as prior total cost sharing decreases, enrollees are 

more likely to choose a plan with a greater emphasis on lower premium cost than greater benefit 

generosity. Alternatively, as TCS increases, the importance of plan generosity increases.  

Hypotheses H3.1 & H3.2: prior Flexible Spending Account participation. Prior 

flexible spending account (FSA) participation was operationalized as a dichotomous variable. 

Hypotheses H3.1 and H3.2 test if enrollees whom previously participated in an FSA are 

positively associated with enrollment in a CDHP. An FSA is a form of personal care account 

(PCA) that allows individuals to set pre-tax funds aside to help finance and manage some initial 

health care needs. CDHPs include either a compulsory or optional PCA that facilitates similar 

features, albeit with greater levels of funding and rollover provisions that FSAs lack. Thus, 

hypotheses H3.1 and H3.2 assess if prior behaviors of setting funds aside to manage and finance 

some initial health care need helps explain enrollment decisions in plans with similar 

components.  

 Findings for Hypothesis H3.1 indicate that enrollees who previously funded an FSA were 

actually less likely to choose the HSA eligible HDHP versus the PPO Managed Care plan. 
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Furthermore, results for H3.2 that assess HRA choice and prior FSA participation are not 

statistically significant.  

Those who choose the HDHP may place greater importance on zero enrollee premium 

contributions, the expectation they will not need to access care that exposes them to a high initial 

out-of-pocket cost, and a sense that their disposable income is sufficient to cover the high 

deductible without financially catastrophic effects. This is consistent with the descriptive and 

bivariate findings discussed earlier.  

The non-significant association between the HRA and prior FSA participation may be 

due to the perception that the HRA account funded by the employer substitutes the need for an 

FSA. Thus, similar to the HSA eligible HDHP, premiums are more important than the ability to 

manage a personal care account and the prior FSA participation is not a factor. 

These results may suggest that enrollees do not choose CDHPs due to a continued ability 

to use a personal care account (PCA). As suggested by research discussed in Chapter 2, enrollee 

premium cost, plan generosity levels and moral hazard may primarily drive plan choice decisions 

(Barry et al., 2008; Green et al., 2006; Parente et al., 2004a; Parente et al., 2008). Furthermore, 

prior FSA participants may have found the PCA unattractive to both fund and to manage with 

administrative and planning complexities. Although Parente et al. (2004b) find a positive 

association between prior FSA participation and CDHP enrollment, results may differ due to the 

choice set that included two Managed Care plans and an HRA as well as less than one percent 

enrollment in the CDHP option. This study and Parente et al. (2004b) have different study 

populations and the incongruent results may highlight the importance of generalizability when 

examining plan choice.  
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Hypotheses H4.1 & H4.2: Relative Risk Score. Hypotheses H4.1 and H4.2 test Relative 

Risk Score (RRS) and CDHP plan choice. They are an assessment similar to TCS for possible 

favorable selection and CDHP enrollment. Hypothesis H4.1 tests if enrollees with the lowest 

RRS are most likely to choose the HSA eligible HDHP than the PPO Managed Care plan. RRS is 

operationalized as a dichotomous measure of membership in the lowest twenty percent (bottom 

quintile) of RRS enrollees or not. Lower RRS represents better enrollee household health status. 

Findings indicate enrollees in the bottom twenty percent of RRS (those with the best household 

health status) are more likely to choose either a HSA eligible HDHP or HRA, but by a minimal 

extent are most likely to choose the HSA eligible HDHP versus the PPO Managed Care plan. 

Choice of either the HSA eligible or HRA by the lowest earners is nearly equal in likelihood. 

Hypothesis 4.2 tests if enrollees with lower RRS are more likely to choose the HRA 

versus the PPO Managed Care plan. RRS is operationalized as a dichotomous measure of 

membership in the lower forty percent (bottom two quintiles) of RRS enrollees or not. Findings 

indicate that enrollees in this group are more likely to choose the HRA versus the PPO Managed 

Care plan. HSA eligible HDHP choice and membership in the lower forty percent of RRS is not 

statistically significant.  

Of interest is that for lowest RRS (healthiest twenty percent), enrollees are more likely to 

choose either CDHP over the Managed Care plan. The coefficients and exponents (B) are very 

similar for the HSA eligible HDHP and HRA versus the PPO Managed Care plan. However, for 

enrollees in the lower RRS group (the healthiest forty percent), only HRA choice is significant. 

One explanation could be that when enrollees fall into the “healthiest” group, there is less 

concern for high initial out-of-pocket costs, but for enrollees in the group that has a broader 

range of RRS (forty percent versus twenty percent), the less generous HSA eligible HDHP 
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becomes less attractive than the HRA. As for hypotheses H2.1 through H3.2, the HRA in this 

study may represent a middle ground option between the high-risk high cost HSA eligible HDHP 

and the low-risk high cost PPO Managed Care plan. 

Implications for ESI Programs and Benefit Design  

 Enrollees’ perceived needs and economic resources should be considered when designing 

ESI programs. Findings suggest enrollees’ prior total cost sharing experience and perceived 

health influence plan choice and leads to CDHP favorable selection. Additionally, enrollee 

earnings may be an important factor for plan choice relative to premium cost in conjunction with 

each plan’s cost characteristics.  

This study’s findings support prior research that suggests there is favorable selection for 

CDHPs (Barry et al., 2008; Fowles et al., 2004; Greene et al., 2006; Parente et al., 2004a, 2004b, 

2008; Tollen et al., 2004). Both the HSA eligible HDHP and HRA plans are associated with 

healthier enrollees verses the Managed Care PPO. The HSA eligible HDHP benefits most. The 

HRA plan benefits to a lesser extent from favorable selection verses the Managed Care PPO.  

Research suggests CDHPs are associated with higher enrollee earnings (Barry et al., 

2008; Lo Sasso et al., 2004; Parente et al., 2004a, 2004b, 2008; Tollen et al., 2004; U.S. 

Department of Health & Human Services, 2009; U.S. Government Accountability Office, 2006). 

Research also suggests enrollee earnings are associated with health, as individuals in higher 

socio-economic groups are generally healthier and require fewer health care services than those 

in lower socio-economic groups (Bloche, 2007; Hughes-Cromwick, Root, & Reohrig, 2007; 

Marquis & Kapur, 2005; Zaslavsky & Epstein, 2005). Thus, employee earnings and enrollee 

health may help explain the presence of favorable selection. However, factors that contribute to 

favorable selection in this study do not strictly adhere to these findings. Although both CDHPs 
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are associated with healthier enrollees than the Managed Care PPO, the HSA eligible HDHP is 

associated with highest wage enrollees and HRA enrollees are associated with lowest wage 

enrollees.  

Findings of favorable selection for the HSA eligible HDHP are consistent with prior 

research in that the highest wage enrollees are also healthier. Healthier enrollees would have a 

lower perceived need for future health care, and the high initial cost sharing of the HSA eligible 

HDHP would be of less concern. However, this study’s findings suggest there is a departure 

between the relationship of health and employee earnings for the HRA. To a lesser extent than 

the HSA eligible HDHP, the HRA also enjoys favorable selection, but is also associated with the 

lowest wage employees.  

One possible explanation for the relationship between employee earnings and health of 

HRA enrollees may relate to their risk tolerance and perceived need relative to plan premiums 

and cost characteristics. Of the three plans, HRA enrollees earn the least but are healthier than 

those who chose the Managed Care PPO. Findings in this study suggest they are not as healthy as 

those who chose the HSA eligible HDHP. A critical factor may be that HRA enrollees perceive a 

need for more health care than HSA eligible enrollees, but less than Managed Care PPO 

enrollees. Premiums are higher for the HRA than the HSA eligible HDHP, but unlike the HSA 

eligible HDHP it provides employer funds to cover some initial routine and / or minimal care 

with no out-of-pocket costs. The HRA does have lower premiums than the Managed Care PPO, 

which has more generous benefits. This leads to three observations. First, the HRA covers some 

initial routine and / or minimal care at no additional out-of-pocket cost via an employer funded 

account. For the lowest earners who perceive limited or minimal health care need, this account 

minimizes their financial exposure for lower up-front premium cost than the Managed Care PPO. 
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Second, the HSA eligible HDHP has the lowest premium cost but highest initial cost (un-

subsidized high deductible) when health care is used. The healthiest enrollees who expect to only 

need routine preventive care perceive a low likelihood to incur high out-of-pocket costs. An 

association between high wage and healthier enrollees supports this. Additionally, the highest 

wage enrollees are also willing to risk out-of-pocket costs from unexpected health care needs due 

to their greater economic resources. Third, the Managed Care PPO has the highest premiums and 

most generous benefits. Enrollees who have the greatest perceived need for care prefer the more 

generous benefits. Additionally, they have sufficient economic resources (greater than the low 

wage group) to pay the higher premiums that accompany more generous benefits.  

Based on the association between lowest earners and plan choice, the lowest earners in 

this study appear to desire more generous benefits while seeking lower premiums. These are 

incongruent goals. Thus, it is necessary for each enrollee household to seek a balance between 

their economic resources and perceived needs when choosing a plan. The employer funded HRA 

may represent an attractive choice for the lowest earners to cover initial healthcare needs, due to 

its employer subsidized high deductible (via an employer funded Personal Care Account), while 

its premiums are not as costly as more generous plans. Alternatively, the HSA eligible HDHPs 

may be attractive for highest earners because these enrollees are less concerned with the high 

deductible, and the plan offers the lowest premium cost. Although there is support for an 

association between high employee earnings and better health, the association between poorer 

health and lower employee earnings is curiously unclear in this study. It is possible that because 

this study’s population has earnings above the national averages, it is not generalizable to the 

larger national population and the association between lower employee earnings and poor health 

does not hold. An additional possibility is that this study’s lower wage population includes 
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younger entry-level employees who are healthier based on age. There is some evidence for this 

possibility, as the mean RRS for the lower five percent of earners is lower than that of others 

(mean RRS 73 versus 78).  

The balance between plan premium cost and benefits generosity must be considered for 

ESI programs relative to whom are the high users of health care (including families verses single 

subscribers), and those with diseases and with chronic conditions. This can impact the viability 

of the program and the health of enrollees. If the cost and benefit generosity of the ESI program 

are not conducive to employee needs, enrollees could defer necessary care due to cost, miss early 

detection of more serious problems through avoidance of routine preventive care, or even choose 

to go without insurance coverage at all.  

 As discussed in Chapter 2, the idea behind CDHPs is partly based on neoclassical 

economic theory to guide enrollee health care related behaviors.  Neoclassical economic theory 

posits that individuals will make purchase decisions in a way that maximizes their value gain, or 

personal utility (Folland, Goodman, & Stano, 2003; J. Goodman, 2007; Mankiw, 2004; 

Weintraub, 1993). However, one of the challenges for enrollee plan choice is the availability of 

the necessary information to make a rational choice. This study attempts to assess plan choice 

within the context of information available to enrollees through their past experience of available 

finances for health care use in the form of employee earnings (EE), prior health care out-of-

pocket costs (TCS), willingness and ability to manage some initial care costs (prior FSA 

participation), health status (RRS), and the basic information on plan cost characteristics that are 

provided to enrollees during open enrollment.  

As noted in Chapter 5, lowest total cost sharing in this study includes values from $0 to 

$1,093 and lower TCS from $0 to $2,729. If future levels of TCS are similar to prior TCS, 
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enrollees in the lower and lowest TCS values will incur the lowest future enrollee out-of-pocket 

cost if they choose one of the CDHPs based on the plan cost characteristics that include 

deductible, PCA funds, co-insurance, and co-pays (see examples in Appendix B - Healthcare Use 

Examples). Additionally, enrollees with moderate to high healthcare use generally benefit most if 

enrolled in the PPO Managed Care plan (Appendix B). Enrollees in this study who are not in the 

lower total cost sharing group had TCS from $2,730 to $334,405. Although the high end of this 

range represents the extreme, twenty six percent of this group incurred more than $4,000 in TCS 

and thirteen percent of this group above $5,000. Those not in the lower TCS group include the 

$5,000 level in Appendix B for which the PPO Managed Care plan is the lowest cost option for 

enrollees. Based on the plan choice set, enrollees appear to make a plan choice rationally based 

on their prior experiences and cost characteristics of the available plans. Thus, it is important for 

ESI programs to consider their enrollee populations’ wage distribution, prior TCS, and health 

status when building a plan choice set within an ESI program. It is also critical that cost 

characteristics of each available health plan be explained in clear detail with examples of how 

such costs affect enrollees’ anticipated needs and available economic resources. 

Findings at both the household and ESI program levels raise concerns for risk pool 

segmentation. If the Managed Care PPO continues to attract less healthy enrollees while the 

CDHPs enjoy favorable selection, risk pool segmentation can occur. Such a trend would cause 

two negative outcomes. First, the Managed Care PPO plan costs would escalate due to higher 

costs related to greater health care use, and premium cost would increase. Second, healthier 

enrollees would migrate from the Managed Care PPO to one of the CDHPs. This would cause an 

increase in cost for the Managed Care PPO and could make the plan unaffordable. If the 

Managed Care PPO becomes unaffordable, the less healthy would also migrate toward the HRA 
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and cause its premiums to increase for the low wage earners. The cascading events, in turn, 

create a “death spiral” for the ESI program as described in Chapter 2, which makes the program 

non-viable (Davis, 2004; Shearer, 2004; Tollen et al., 2004). With favorable selection in the 

ever-growing CDHP segments of the ESI market, benefits programs are at risk for future risk 

pool segmentation, possible reduction in enrollee choices, increased long-term costs, or lower 

overall enrollment. 

Limitations of This Study  

 This study’s non-experimental research design is limited to inferential findings and 

cannot control outside factors or identify causation. The secondary convenience sample restricts 

available measures and provides little control over missing values that led to the need to exclude 

some cases from the study. Although CDHP enrollment data in an ESI market is very difficult to 

obtain for an experimental design, this study does allow for the examination of a large sample 

size (n=9617).  

Proxy measures are used for household income, health status and financial planning or 

management of healthcare. Individual level measures are used where data was not available or it 

was not possible to include a household level variable. The proxy of employee gross wages 

(employee earnings) for household income suffers from low face, content and criteria validity. 

The use of employee earnings does not account for other sources of household income, the level 

of disposable income or relative wealth of enrollees. The use of a proxy for these factors likely 

limited the value of findings related to economic enabling resources and plan choice. However 

this study shares this measurement limitation with other studies related to CDHP choice: the 

difficulty in obtaining data. FSA participation, as a proxy for enrollees’ ability of basic financial 

planning or management of healthcare, only possesses moderate construct validity. Prior FSA 
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participation is a marker for prior behavior that suggests some level of inherent willingness and / 

or ability to manage some initial health related financing of care. It was beyond the scope of this 

study to capture enrollees’ aptitude, education, and experience related to health care knowledge 

and financial management. The demographic controls (i.e. ethnicity, exempt status and union 

status) also suffer from low face, content and criteria validity. Additional measures could have 

improved control of socio-demographic factors related to plan choice such as education level, 

health knowledge acuity, prior medical care experiences to include physician relationships, 

financial acuity, the number or ratio of gender in the household, the age of household members, 

and social and family support members. 

  Health behaviors are not available for this study. As discussed in Chapter 3, healthcare-

purchasing behaviors may differ between individuals, and may influence their plan choice. Those 

who seek a low cost plan may also be less likely to seek routine preventive care. Lower RRS 

may be an indication of better health, but may also represent behaviors that avoid routine or 

needed care. Without some measure for healthcare use behaviors much of the variation cannot be 

explained. This study examines plan choice at a finite point in time. Such decisions can be 

complex, and make the measurement of relevant factors at a single point in time challenging. 

Those who make these decisions assuredly do so with a complex mix of personal experiences, 

perspectives on health care, finances and risk, as well as family, political and many other factors 

both impulsive and well deliberated. Identifying these factors is beyond the scope of this study. 

 The predictive model explains only a modest amount of variation in plan choice for the 

study population. As suggested above, limitations related to a non-experimental design, proxy 

measures and factors not available for this model are necessary to explain additional variation in 

plan choice. 
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 Findings are only generalizable to populations that are similar to this study’s employer. 

The non-experimental design with a secondary data set limits the sample population and does not 

allow for randomization. This study is representative of an employee population limited to 

similar demographics and ESI program structure. The study population is largely white, male, 

and employee earnings are above the national average. The plan choice set, for the timeframe 

examined, was slightly progressive for the inclusion of CDHPs, but is more representative of 

modern ESI markets as CDHPs have continued to become a more common offering. 	  

Suggested Future Research 

With	  the	  emergence	  of	  the	  Patient Protection and Affordable Care Act (PPACA) 

the Employer Sponsored Insurance (ESI) market will undoubtedly continue to change. 

That change will continue to create uncertainty and alter how health care is accessed, 

including new types of health care plan(s) and additional choices for consumers to 

evaluate.	  As with the introduction and expansion of CDHPs continued changes are likely and 

research into employee behavior relative to plan choice is necessary. 	  

Qualitative research with employees and their households as well as further quantitative 

studies to determine factors affecting plan choice from the employee’s perspective is crucial. 

One key area is the employee’s perceptions of costs. Do enrollees fully examine or have 

sufficient information to attempt an assessment of plan choice via their economic resources, 

needs and abilities to process the available information within each health plan’s cost 

characteristics and their health attributes? Similarly, do consumers have the ability to effectively 

manage the financing and coordination of health care use? Management of some initial health 

care costs through FSA participation, and now HRA and HSA participation, is challenging at 
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best due to information limitations on related health care costs, administration of accounts only 

partly controlled by enrollees, and the overall complexity of the health care market.  

An examination of influences related to enrollee education during ESI open enrollment 

would add to plan choice literature. There is a lack of data available that confirms enrollees’ 

understanding of how the plans’ premiums and cost features affects them in conjunction with 

their past healthcare utilization and needs. This study assumes enrollees choose a plan to 

maximize their utility and welfare. If enrollees do not have a clear understanding of how 

different plans affect cost and access to care relative to their needs, they will be unable to 

maximize their household’s utility and welfare.	  	  	  

Employees, with the assistance of their employers or plans, may have to be educated and 

have access to considerably more information to manage health care expenditures if moving to a 

system that requires more personal responsibility. Tools have been developed by insurers to 

assist them in choosing a plan. However, to what extent do those tools benefit the plan 

administrators more than the enrollees? Additionally, do enrollees understand what logic and 

assumptions these tools use to produce the recommendations of plan choice? To date the number 

of individuals that plan for their long-term health care needs has not come close to even the small 

part of the population that endeavors to manage their fiscal budget or financially plan for their 

retirement. The prospect of shifting to greater enrollee responsibility needs to be studied in 

addition to its practicality. 

Findings related to plan choice for lowest earners highlights a need to better understand 

the role of variable cost sharing versus fixed enrollee premium contributions. Plan choice based 

on uncertain future costs versus certain costs may help explain plan choices that are not 

consistent with the lowest cost option.  



 

 

 

194 

Changing demographics and employees’ health status may create an evolving ESI 

population that must also be understood. As rates of diabetes and obesity continue to increase, 

employers now offer programs to improve chronic disease management and healthy life style 

changes for employees. Changes in employee health over time likely influence plan choice, and 

these programs may have an impact on plan choice as well. Greater insights into these factors 

may help to understand enrollee behaviors and experiences that affect plan choice. 

 Additional research is necessary to examine different ESI populations. CDHP choice 

research is generally limited to employer populations that do not represent the ESI population at 

large. Furthermore, this study suggests a need for additional research of plan choice related to 

differing types of CDHPs such as HRAs compared with HSA eligible HDHPs. All CDHPs are 

not alike and often represent distinctly different choices.   

Concluding Remarks 

 This study endeavors to provide evidence on factors that impact health plan choice. 

Health care plan choice is a function of many influences including economics, enrollee self-

perceptions, demographic characteristics, personal behaviors and health care status, social 

influences, and environmental effects. Healthcare, and thus healthcare insurance, becomes a 

personal choice with serious ramifications that affect individuals and their dependents. This often 

makes it an emotional decision as well as one based on the admittedly limited information that 

can be known by the employee. Thus, it is difficult to capture all factors that can precisely 

predict plan choice. This study is a beginning exploration of a set of factors that existing research 

suggests is important for understanding plan choice. The results of the study provide additional 

evidence and suggest future directions to be explored. 
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 Plans are increasingly diverse and include new and complex features that are difficult to 

communicate to many consumers. Given the attention to health care in the public policy sphere 

and in the health care insurance market, plan choice will also continue to evolve. 

Experimentation will continue with plan designs such as CDHPs, and it is important to seek a 

better understanding of how changes may affect the ESI market, enrollee healthcare choices, and 

ultimately employee productivity and health. 
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Endnotes 
 
 
 
 

1. The employer uses PeopleSoft® for their HRIS. 
 

2. ESI offers represent the number of health care benefit plans made available or offered to 
employees regardless of enrollment. 
 

3. Exclusive provider network PPOs do not pay for care outside the pre-established provider 
network. 
 

4. The Rand HIE did show some adverse health effects for lower socioeconomic groups in 
the 95% coinsurance plan, for certain chronic conditions such as hypertension and 
myopia. 
 

5. Many employers dissolve funds back to the organization rather than allow employee use 
if they are no longer actively employed. This is left to employer discretion when 
designing the plan.  
 

6. A previous employer who established an HRA may make funds available for a former 
employee, but the account itself is not transferrable. 
 

7. Supports were web-based decision support, RN help lines, or health care provider cost 
and quality data. 
 

8. Tiered networks offer incentive discounts linked to the use of health care providers 
within different tiers based on preferred cost and quality ratings. 

 
9. Under the 1938 Fair Labor Standards Act (FLSA) an exempt employee does not receive 

overtime pay, “…must … be paid at least $23,600 per year… on a salary basis, and… 
perform exempt job duties,… (categorized as) …"executive," "professional," (or) 
"administrative" (http://www.flsa.com/coverage.html, accessed 1/2/2009).” 
 

10. Parente et al. (2004b) used Johns Hopkins ASC illness burden software. 
 

11. Parente et al. (2004b) and Green, et al. (2006) did not report findings related to coverage 
tier, but included the measure as a control variable 

12. A separate category for primary subscriber plus spouse (or partner) was not specified by 
any of the research efforts.
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13. The primary subscriber is the employee.  
 

14. Software was used to estimate health risk using algorithms based on prior diagnosis, 
pharmaceutical use, and overall health care spending including adjustments for age and 
gender. 
 

15. Tollen et al. (2004) used a pharmacy based predictive model created by Ingenix. 
 

16. Parente et al. (2004b) used “…Johns Hopkins ACG software… (based on) ... ambulatory 
diagnostic groups (ADGs) and developed resource intensity estimates for each ADG to 
approximate severity.” (p. 1197)  
 

17. The contract level includes all members of the employee household that are insured under 
the health insurance policy. 
 

18. Parente et al. (2008) used the RxRisk risk assessment instrument based on”… automated 
ambulatory pharmacy data to identify chronic conditions and predict future health care 
costs.” (p.12) 
 

19. The number of prescriptions filled was used by these studies to measure pharmaceutical 
use. 
 

20. A separate category for primary subscriber plus spouse (or partner) or number of 
dependents was not specified by any of the research efforts. 
 

21. Parente et al. (2008) referred to a low deductible CDHP with an employer funded HRA 
as “generous”, and a high deductible CDHP as “less generous”. 
 

22. A separate category for primary subscriber plus spouse (or partner) was only specified by 
Barry et al.’s (2008) research. 
 

23. The nearly 20,000 employees in the health benefit program do not include retiree plans.  
 

24. For 2006 employees were offered one of the two PPOs. One PPO was the primary option, 
but for employees who lived in areas where the primary PPO had weak provider 
networks, an optional out-of-network access PPO plan was made available in place of the 
primary PPO plan. The HMO was offered in part of one East North Central state for 2006 
based on health system strength and the employer accommodating employee requests. 
 

25. Provider network strength was determined by a geo-access analysis of the number, type, 
and distance providers were from a minimum percent of the employee population based 
on zip codes. 
 

26. The employer uses PeopleSoft® for their HRIS. 
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27. “Health Insurance Portability and Accountability Act of 1996… establish(ed) regulations 
for the use and disclosure of Protected Health Information…(e.g.) health status, provision 
of health care, or payment for health care that can be linked to an individual”. 
http://en.wikipedia.org/wiki/Health_Insurance_Portability_and_Accountability_Act 
 

28. Both data sets used in this study were authorized by a contract between the author and the 
study employer. All other parties involved in the data collection process acted on behalf 
of the employer under the terms of that contract. 
 

29. The Consolidated Omnibus Budget Reconciliation Act of 1986 (COBRA) “…amends the 
Employee Retirement Income Security Act, the Internal Revenue Code and the Public 
Health Service Act to provide continuation of group health coverage that otherwise might 
be terminated (http://www.dol.gov/ebsa/faqs/faq_consumer_cobra.HTML, accessed 
12/14/08). 
 

30. Verisk Health Inc. DCG software is also used by the Center for Medicare and Medicaid 
Services uses the same for analyses of the Medicare Choice Program. 
 

31. The ESI program as part of a coverage tier selection covers gay and lesbian couples. 
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Appendix A 

 

Enrollee Premium Contributions for Health Plans 

 

Coverage Tier: (S) = Subscriber, (SS) = S & spouse, (SC) = S & Child, (F) = Family 

Plan PPO HRA HDHP 

 
Employee Premium 
Contribution (per month) 
     Full-time Employees 
 

 
 
$77.77 S 
$165.24 SS 
$130.03 SC 
$217.50 F 
 

 
 
$63.07 S 
$134.01 SS 
$105.46 SC 
$176.39 F 

 
 
$0 S 
$0 SS 
$0 SC 
$0 F 
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Appendix B 

 

Healthcare Use Examples 

Plan PPO a HRA HDHP 

 
Deductible Single / Family 

$0 / 0 
Single / Family 

$500 / 1,000 
Single / Family 
$2,100 / 6,300 

Employer Contributions to PCA Single / Family 
$0 / 0 

Single / Family 
$1,000 / 2,000  
* Used prior to 
deductible 

Single / Family 
$0 / 0 

Out-of-Pocket Maximum  
$2,000 / 6000 

 
$3,000 / 6,000 

 
$2,100 / 6,300 

Healthcare Use / Cost Examples: 

Cost Due to Deductible with 
Healthcare Use / Cost: 
$500 
$1,000 
$5,000 
$10,000 
$20,000 
$23,000 

Single / Family 
 

$0 / 0 
0 / 0 
0 / 0 
0 / 0 
0 / 0 
0 / 0 

Single / Family 
 

Covered Under PCA 
Covered Under PCA 500 

/ 1,000 
500 / 1,000 
500 / 1,000 
500 / 1,000 

Single / Family 
 

$500 / 500 
1,000 / 1,000 
2,100 / 5,000 
2,100 / 6,300 
2,100 / 6,300 
2,100 / 6,300 

Healthcare Use / Cost:bc 

 
$500 
$1,000 
$5,000 
$10,000 
$20,000 
$23,000 

15% Co-insurance 
Single / Family 

$75 
150 
750 

1,500 
3,000 

3,000 max 

15% Co-insurance 
Single / Family 

Covered Under PCA 
Covered Under PCA 

$525 / 300 
1,275 / 1,050 
2,775 / 2,550 
3,000 / 3,000 

0% Co-insurance Single / Family 
$0 / 0 
0 / 0 
0 / 0 
0 / 0 
0 / 0 
0 / 0 

Employee Premium Annual 
Contribution: 

Single / Family 
 

$933 / 2,610 

Single / Family 
 

$757 / 2,117 

Single / Family 
 

$0 / 0 

Total Cost to Enrollees with 
Healthcare Use / Cost: 
$500 
$1,000  
$5,000 
$10,000 
$20,000 
$23,000 

Single / Family 
 

$1,008 / 2,685 
1,083 / 2,710 
1,683 / 3,360 
2,000 / 4,110 
2,000 / 5,610 
2,000 / 6,000  

Single / Family 
 

$757 / 2,117 
757 / 2,117 

1,782 / 3,417 
2,532 / 4,667 
3,000 / 5,669 
3,000 / 6,000 

Single / Family 
 

$500 / 500 
1,000 / 1000 
2,100 / 5,000 
2,100 / 6,300 
2,100 / 6,300 
2,100 / 6,300 

a The PPO Managed Care plan plan also has co-pays for Primary Care Physician Visit = $20, Specialist Visit = $25, 
Emergency Department Visit = $50, Chiropractic Visit = $25.  
b Co-insurance percentages are applicable after deductibles are met. 
cAfter HRA Exhausted 
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