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Abstract 

 HSAs were introduced in 2003 by Congress in the Medicare Prescription Drug, 

Improvement, and Modernization Act (National Conference of State Legislature, n.d.). HRAs 

were formally defined in 2002 by the IRS in Notice 2002-45 and Revenue Ruling 2002-

41(Lindquist, 2012). Both HSAs and HRAs offer tax-incentives to help individuals save for 

medical expenses. This thesis tests if there exists a relationship between individual health 

conditions and owning an HSA or an HRA. Using data from the National Health Interview 

Survey (NHIS), this thesis empirically tests the research questions and finds that there is no 

significant relationship between having health problems and owning an HSA or an HRA for the 

overall survey population. However, after estimating this relationship within income groups, this 

study finds a correlation between an individual’s health and owning an HSA or an HRA. This 

thesis also finds that there exists a correlation between health problems and choice of insurance 

policy. The main policy implication of this study is that HSAs and HRAs are primarily used by 

higher income groups. If policy makers want to make an impact on lower income households, 

HSAs and HRAs need to be restructured to target this demographic.  
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Introduction 

Since the 1980s, health care expenditure generally has grown at a faster rate than general 

economic inflation (Kamal et al., 2019). The IRS established HRAs in 2002 and Congress 

implemented HSAs in 2003. These policies vary, such as some being focused on individual 

coverage and some focused on incentivizing employers to offer health care coverage. A common 

underlying factor is that both HSAs and HRAs utilize tax incentives to help make health care 

more affordable (Cardon & Showalter, 2006).  

To have an HSA account, the individual must enroll in a qualified high deductible health 

plan (HDHP). The difference between a qualified HDHP versus a non-qualified HDHP is that a 

non-qualified HDHP “does not require all covered medical expenses to apply toward an annual 

deductible” (What is a non-qualified high deductible health plan (NQHDHP)?, 2017). If an 

individual owns a qualified HDHP, they are not required to own the HSA. HRAs are completely 

controlled by the employer, but each employee has the right to not accept the HRA 

(healthcare.gov, 2019). To own an HSA or an HRA, there are several conditions that need to be 

met. If an individual has met all the conditions for owning an HSA or an HRA, they still have the 

choice of owning the underlying health plan without owning the HSA or HRA. As a result, if an 

individual owns an HSA or an HRA, they have intentionally chosen to own it. 

This thesis tests if there exists a correlation between health conditions and owning an 

HSA or an HRA. Since each individual can choose to own an HSA or an HRA, I am able to 

study the direct relationship between owning an HSA or an HRA and having various health 

conditions. This study also explores the relationship between choice of insurance and current 

health. A necessary condition of adverse selection being a problem is that individuals with worse 

health conditions choose a particular plan. As a result, that plan may be too expensive to 
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maintain. This tests a part of that idea - do people with worse health conditions choose a 

particular type of plan and/or opt-in to HSA/HRAs? 

 

Background 

 The purpose of this section is to give background information on the savings accounts 

and insurance policies analyzed in this thesis. This thesis evaluates three types of savings 

account designed for health care expenses: health savings account (HSA), health reimbursement 

arrangement (HRA), and flexible spending account (FSA). These accounts are not health 

insurance policies, they are US based savings accounts designed to help decrease the cost of 

health care coverage and increase the amount of money being saved for medical expenses 

(Cardon & Showalter, 2006).  

HSAs and HRAs are usually tied with a high deductible health plan (Lindquist, 2019). 

FSAs can be found with individuals who have no insurance or even multiple health insurance 

policies (Health Care Options, Using a Flexible Spending Account FSA, n.d.).  HSAs, HRAs, 

and FSAs allow individuals to contribute pre-tax income and if you use this money for qualified 

medical expenses, then there are no taxes when the money is withdrawn (Lindquist, 2019) .  

HSAs allow you to invest your money into mutual funds or other investment options to 

grow your money over time, HRAs do not have this feature (National Conference of State 

Legislature, 2010). However, there is an annual contribution limit on HSAs and FSAs but there 

is no limit for HRAs (Cannon, 2006).  

Both the individual and the employer can contribute towards an HSA, HRA, or FSA 

(Lindquist, 2019). However, the individual owns the HSA while the employer owns the HRA 

and FSA. The significance of this is that if there is a $1000 in your savings account, if you had 
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an HSA, this money would still be yours if you move to a different place of employment. With 

an HRA, if you were to leave your current firm, the $1000 would stay with your former 

employer.  

Both HSAs and HRAs allow you to rollover your money, so if you do not use your 

money by the end of the year, the money is still in your account in the next time period 

(Lindquist, 2019). You cannot rollover your savings with an FSA (Cannon, 2006). HSAs, HRAs, 

and FSAs consider payment of deductibles and copayments as qualified medical expenses 

(Cardon & Showalter, 2006). HRAs can also be used to pay for insurance premiums, HSAs and 

FSAs do not have this feature (Cardon & Showalter, 2006).  

 There is a total of five insurance policies analyzed in this thesis: high deductible health 

plan (HDHP), health maintenance organization (HMO), preferred provider organization (PPO), 

point of service (PPO), and fee for service (FFS). HDHPs, PPOs, and FFSs incorporate a 

deductible while HMOs and POSs do not (Hayes, 2019). A deductible is the amount of money an 

individual has to pay before their insurance plan starts to cover the medical expenses. HDHPs 

tend to have higher deductibles than other insurance plans, however, they tend to also have lower 

premiums compared to other insurance plans. All five insurance policies have premiums and 

have copayments.  

HMOs, PPOs, and POSs have a network (Kagan, 2019). A network is the allowed doctors 

or medical related professionals an individual’s insurance plan will allow them to see. HMOs 

and POSs have smaller network sizes compared to a PPO (Hayes, 2019). HMOs have a penalty 

for going to health care professionals outside the specified network. POSs have penalties as well 

for going to professionals outside the network, but they aren’t as costly as HMOs penalties 

(Hayes, 2019). PPOs offer a smaller penalty for using health care outside the specified network. 
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PPOs have a larger premium than HMOs and POSs, while POSs have a larger premium than 

HMOs (Grant, 2019).  

 The above description of these plans and accounts does not constitute an absolute set of 

rules. Exceptions can be found. For example, you can find HRAs that do not require an insurance 

policy. However, most require an insurance policy, and most of the time that insurance policy is 

an HDHP. All the rules specified about insurance plans and savings accounts are meant to help 

provide a high-level understanding about these things generally work. 

 

Literature Review 

A branch of theoretical research studies how HSAs would predict healthy and sick 

individuals. While Richardson and Seligman (2007), Parente et al. (2004), Greene et al. (2006),  

Cardon and Showalter (2007), and Cannon (2006) all find that healthier individuals would 

benefit from an HSA, these studies disagree on whether sick individuals would also benefit. 

Cannon (2006) and Cardon and Showalter (2007) argue that under certain conditions, it is 

possible for both healthy and sick individuals to benefit from HSAs. My study adds on to the 

debate by offering empirical evidence to test if there exists a relationship between health and 

HSAs. Where my study falls short is explaining causality. For instance, if I find a correlation 

between being sick and owning an HSA, that does not prove Cannon (2006) argument that HSAs 

allow sick individuals to save more for medical expenses is the real reason why sick individuals 

prefer to own an HSA. My study would only conclude that there is a relationship between being 

sick and owning an HSA, I cannot offer evidence as to why that relationship exists.  

Another branch of theoretical research aims to understand if HSAs could result in adverse 

selection. Cannon (2006) and Richardson and Seligman (2007) argue that rather than causing 
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adverse selection, HSAs will increase the amount of people covered under health insurance. The 

other side of the debate argues that HSAs could promote adverse selection by causing healthy 

individuals to leave traditional insurance plans in favor of HDHPs. Glied and Remler (2005) 

claims that HDHPs tied with HSAs will have minimal impact on increasing coverage among 

uninsured individuals. Instead, HDHPs tied with an HSA would promote healthy individuals to 

switch from their traditional insurance plan to an HDHP. As more healthy people leave 

traditional insurance, the premiums of traditional insurance will rise causing even more people to 

leave traditional insurance. The literature refers to this scenario as the “death spiral”. The “death 

spiral” would be a result of adverse selection because at the end of this cycle, you would expect 

to see healthy individuals being covered with an HDHP/HSA while sick individuals would be 

covered under traditional insurance. My study can contribute to this field by testing if healthy 

people tend to favor HDHPs tied with HSAs. If there exists a correlation, this would offer 

support to the side that argues HSAs cause adverse selection. However, more research would 

need to be done to fully prove the theory, such as studying whether HSAs are attracting 

uninsured individuals or causing healthy people to switch to an HDHP insurance plan. 

The final branch of theoretical literature focuses on the relationship between income and 

HSAs. The literature on this field is not one-sided. One side argues that only high-income 

individuals can benefit from HSAs. The other side of the literature claims both high- and low-

income individuals can benefit from HSAs. Parente et al. (2004) and Greene et al. (2006) are two 

studies in support that only high-income individuals will benefit from HSAs due to the tax-

saving incentives. Cannon (2006) argues that HSAs tied with an HDHP can benefit low-income 

individuals since these plans can be more affordable than a traditional insurance plan. My study 

contributes to the debate by testing if income is correlated with owning an HSA. However, my 
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study fails at explaining causality. As a result, my study may support Cannon (2006) conclusion 

that low-income individuals benefit from HSAs. My study cannot show if his rationale for why 

low-income households benefit from HSAs is the true reason why low-income households 

benefit from HSAs. 

 

Data 

The National Health Interview Survey (NHIS) is a repeated cross-sectional survey of the 

United States. NHIS is gathered from the Centers for Disease Control and Prevention along with 

the National Center for Health Statistics. The unit of observations is the individual. The timespan 

of this study is from 2011-2017.  

Each respondent is asked whether they own either an HSA or an HRA in a single 

question. As a result, I cannot disentangle the two from each other. The main dependent variable 

in my study is a dummy variable indicating if an individual owns an HSA or an HRA.  

The NHIS survey provides 32 dummy variables to capture various health issues. To 

condense the health variables, I condensed the 32 dummy variables into 10 broader dummy 

categories: Sensory, Autoimmune, Skeletal, Mental, Organ, Digestive, Reproduction, Drugs, 

Fatigue, and Surgery. The categories are coded such that if any one of the health dummy 

variables in the category equal 1, then the health category equals 1. For example, the Sensory 

category contains health dummy variables about hearing and vision. If the hearing and/or vision 

dummy equals 1 for the individual being evaluated, then the Sensory category is recorded as 1. 

This indicates the individual has a sensory related health condition. The new dummy health 

variables are not based on the same number of responses. For instance, the Organ category 
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incorporates a total of nine dummies while the Surgery category uses only one dummy. I chose 

this coding because I find it more intuitive if the dummies categories are related to each other 

rather than randomly assigning groups to make the allocation more evenly distributed. See 

Appendix A for further details on how I code the health conditions.  

I also control for income of the respondent and the region in which the respondent lives. 

The NHIS survey provided income as a categorical variable, containing a total of eleven 

categories. I condensed Income into four dummy variables. The income categories are: income1 

($1-$19,999), income2 ($20,000-$44,999), income3 ($45,000-$74,999), and income4 

($75,000+). Region was provided as a category, containing four different regions. I turned this 

variable into four dummy variables. The region categories are region1 (Northeast), region2 

(Midwest), region3 (South), and region4 (West). 

The NHIS survey is not representative of the entire US population (National Center for 

Health Statistics 2017). I use survey weights for each year in my analysis to ensure the results are 

representative of the US population. 

I limit the analysis to respondents older than 25 because under COBRA, an individual 

can still be under their parents' health plan until they turn 26 (US Department of Labor 2019). I 

also drop respondents aged 65 or older. People aged 65 or older can still use their HSA savings, 

however, no one 65 or older can enroll into an HSA (National Conference of State Legislatures 

2017). Since these respondents do not have the choice to enroll into an HSA, I exclude them 

from this study. 

The NHIS survey allows respondents to indicate that they have up to two health 

insurance plans or savings accounts by asking questions about health plan 1 and about health 
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plan 2. For this study, I coded respondents as having insurance if the respondent indicated either 

health plan 1 or 2 being covered by insurance. For example, if one individual had health plan 1 

as HDHP and health plan 2 as PPO, that individual would be coded as having both an HDHP and 

a PPO insurance plan. 

Table 1 presents the summary statistics. There is a total of 43,861 respondents for the 

health conditions. However, the ten health conditions are not evenly distributed across 

respondents. A minority of respondents indicated having each of the health conditions. For 

instance, the mean for the drug problem is .002 which indicates that only 0.2% of respondents 

claim to have this underlying condition. The skeletal condition is more common, with a mean of 

.466.  

There is a significant difference in the number of respondents for the savings accounts. 

For the HSA/HRA variable, there is a total of 66,824 respondents. For the FSA variable, there is 

a total of 353,000 respondents. Despite FSA having a higher number of respondents, the 

HSA/HRA variable has more variation. Specifically, the HSA/HRA variable has a mean of .355 

which indicates that 35.5% of the respondents indicated they own an HSA or an HRA. The FSA 

variable only has a mean of .144. 

The insurance plan variables also have varying number of respondents. HMO has the 

lowest response among the insurance plans, with a total of 12,408 respondents. PPO, POS, and 

FFS are tied with the highest number of respondents, each having a total of 193,000 respondents. 

HDHP has a total of 189,000 respondents. The insurance plan variables also have varying 

distributions. My sample indicates it is more common to own an HDHP or PPO over the other 

insurance policies. In this study, 65.3% of the respondents indicated owning a PPO. HMOs, 
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POSs, and FFSs were less common to own. 1.54% of the sample indicating owning an HMO, 

making HMOs the least owned insurance policy in this study.  
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Methodology 

 My research question is to test if there exists a correlation between certain health 

conditions and owning an HSA or an HRA account. My hypothesis is that there will be a 

negative correlation between health conditions and owning an HSA or an HRA account. I 

believe this relationship exists because I expect people to pick their health coverage based on 

their expected health care needs. I also believe being a high-risk individual means their 

utilization of health services would be higher than their low-risk counterparts. If these 

assumptions are valid, then we know each respondent has picked their health care coverage to 

reflect the cheapest possible way to cover all expected health care needs. To own an HSA or an 

HRA, you need to own an HDHP. If we assume that sick individuals utilize their health 

insurance significantly more than their healthier counterparts, then it is possible the high 

deductible component of an HDHP will penalize the sick respondents to the point where it would 

be cheaper for a sick individual to own a health plan with a higher premium and lower 

deductible. Thus, only healthy people will own an HDHP tied with an HSA or an HRA while 

sick people will own a more traditional insurance plan. As a result, I expect to see a negative 

correlation between having health issues and owning an HSA or an HRA. 

In order to test my hypothesis, I plan on using an OLS regression where owning an HSA 

or HRA is my dependent variable and my main independent variables are the ten health 

dummies, four income dummies, and 4 region dummies. 
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HSA/HRAit = β0 + β1Sensoryit + β2Autoimmuneit + β3Skeletalit + β4Mentalit + β5Organit + 

β6Digestiveit + β7Reproductionit + β8Drugsit + β9Fatigueit + β10Surgeryit + β11income2it + 

β12income3it + β13income4it + β14region2it + β15region3it + β16region4it + εit              (1) 

 

Equation 1 is the main regression. The subscript i refers to individual and subscript t 

refers to time. HSA/HRA is a dummy variable capturing if the individual owns an HSA or an 

HRA account. The sample estimate of β0 will be my intercept. The sample estimates of β1- β10 

capture the correlation between the health conditions and owning an HSA or an HRA. The 

sample estimates of β11- β16 capture the correlation between income and residence with owning 

an HSA or HRA. 

My study finds a correlation between income and owning an HSA or an HRA. As a 

result, I also estimate this model for respondents within different income categories. This allows 

me to test if health conditions are important for whether a respondent chooses an HSA or an 

HRA compared to others in their income group.  

Instead of the HSA/HRA dummy, I also estimate models with the insurance plan 

dummies (HMO, PPO, etc.) as dependent variables, as well as the FSA dummy. The insurance 

plan regression allows me to partially test adverse selection. Specifically, I can test if 

respondents with health conditions choose a particular insurance plan. The FSA regression 

allows me to further interpret the HSA/HRA regression. There are similarities between 

HSAs/HRAs and FSAs such as all three are savings accounts and all three allow you to 

contribute pre-tax income. The main difference between the savings account is how they are 

structured. FSAs have fewer rules such as they do not need to be tied with a specific insurance 
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policy. By comparing the HSA/HRA regression with the FSA regression, I can see the impact 

these differences have on the relationship between health and use of savings account.    

 

Results 

 Table 2 shows the results of estimating equation 1 using an OLS regression. From Table 

2, we can see that none of the health conditions are statistically significant. An F-test on equation 

1 to test the joint significance of the health dummies suggests that jointly together, there is no 

impact of health condition on choice of owning an HSA or an HRA. What the regression on 

equation 1 suggests is that there is a correlation between income and owning an HSA or an HRA. 

Specifically, being a part of the $45,000-$74,999 income group suggests you are 10 percentage 

points more likely to own an HSA/HRA than someone in the $1-$19,999 income group. The 

OLS regression on equation 1 also suggests being a part of the $75,000+ income group makes 

you 16.7 percentage points more likely to own an HSA or an HRA than someone in the $1-

$19,999 income group.  
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Table 3 displays the results of estimating equation (1) on samples of different income 

categories. Within income groups, some health conditions are significant predictors of whether a 

respondent has an HSA or an HRA. Specifically, if a respondent has income between $1-$19,999 

and has a mental or digestive condition, they are 10.5 percentage points or 24.8 percentage points 

respectively, more likely to own an HSA or an HRA. If the respondent has income between 

$20,000-$44,999 and has a sensory or organ condition, they are 10.1 percentage points and 6.5 

percentage points respectively, less likely to own an HSA or an HRA. These respondents are also 

37 percentage points more likely to own an HSA or an HRA if they have a reproduction 

complication. If the respondent has income between $45,000-$74,999 and they have a sensory or 

autoimmune condition, they are 18 percentage points and 8.9 percentage points respectively, less 

likely to own an HSA or an HRA. The respondent is also 18.2 percentage points more likely to 

own an HSA or an HRA if they have a digestive condition. There were no significant 

correlations between health conditions and owning an HSA or an HRA for people with income 

greater than or equal to $75,000.  Running four separate F-tests on the respective income groups, 

I find that for respondents having income between $1-$19,999 and $20,000-$44,999 the health 

conditions are jointly significant in decision to owning an HSA or an HRA. For respondents 

having income between $45,000-$74,999 and income greater than or equal to $75,000, the health 

conditions are not jointly significant in explaining choice of owning an HSA or an HRA. 



Raja Arul 18 
 

  

 

 

 



Raja Arul 19 
 

Table 3 partially supports my hypothesis. Table 3 provides evidence that a relationship 

between health conditions and owning an HSA or an HRA exists. However, while I predicted 

negative correlations, the correlations found in these regressions are both positive and negative. 

Simply, HDHPs tied with an HSA or an HRA are structured in a way that penalizes individuals 

who use health insurance often because of the high deductible. If we assume individuals with 

health conditions use their insurance plans more than their healthier counterparts, then this would 

promote riskier individuals to go for plans that have a lower deductible. Cannon (2006) offers an 

explanation for why individuals with health conditions may prefer an HDHP plan tied with an 

HSA or an HRA. Cannon (2006) argues that the combination of the HSA or HRA offering 

savings incentives combined with how HDHPs have less restrictions on medical coverage can 

make HDHPs tied with an HSA or an HRA beneficial to high risk individuals.  

 Table 4 looks at the relationship between the five insurance plans used in this study and 

an individual’s health. Overall, Table 4 suggests that there exists a relationship between health 

insurance and health condition. Specifically, if the respondent has a digestive condition, they are 

5 percentage points more likely to own an HDHP and 3.1 percentage points more likely to own a 

POS. If the respondent has a digestive condition, they are also 11.2 percentage points less likely 

to own an HMO. If the respondent has an organ condition, they are 8.4 percentage points more 

likely to own an HMO. If the respondent has a skeletal condition, they are 3.6 percentage points 

more likely to own a PPO. If the respondent has a sensory condition, they are 1.3 percentage 

points less likely to own an FFS. For HDHP, POS, and FFS, the health conditions are not jointly 

significant. For HMO and PPO, the health conditions are jointly significant.  

Table 4 supports my hypothesis that there exists a relationship between health condition 

and insurance choice. My hypothesis argues that people use their expected health care needs to 
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determine the optimal insurance plan. Since there exists a significant relationship for all the 

insurance policies, the OLS regressions do not disapprove my hypothesis.  

Another interesting result from Table 4 is that income does not appear to be correlated 

with choice of insurance plan. The one exception is for PPO. If the respondent has an income 

greater than or equal to $75,000, they are 9.1 percentage points more likely to own a PPO than a 

respondent with income between $1-$19,999. Table 2 shows that income is correlated with 

owning an HSA or an HRA. This means income is correlated with owning an HSA or an HRA 

with an HDHP. In Table 4, we can see that income is not correlated with owning an HDHP. This 

suggests that HSAs and HRAs are attracting higher income individuals towards an HDHP 

insurance plan. 

 



Raja Arul 21 
 

 

  

 



Raja Arul 22 
 

Table 5 displays the results of two OLS regressions, one where the dependent variable is 

owning an HSA or an HRA while the other is owning an FSA. The FSA has two significant 

health conditions. Specifically, if a respondent has a sensory condition, they are 3.7 percentage 

points more likely to own an FSA. If a respondent has a mental condition, they are 1.3 

percentage points less likely to own an FSA. Similar to the HSA/HRA regression, income is 

correlated with owning an FSA. If you have income between $20,000-$44,999, you are 6.7 

percentage points more likely to own an FSA then someone with income between $1-$19,999. If 

you have income between $45,000-$74,999, you are 16 percentage points more likely to own an 

FSA then someone with income between $1-$19,999. If you have income greater than or equal 

to $75,000, you are 26.3 percentage points more likely to own an FSA then someone with 

income between $1-$19,999. The health conditions are also jointly significant in relation with 

owning an FSA. 

FSAs have very few restrictions when compared to an HSA or an HRA. FSAs can be tied 

with practically any insurance policy; they also can be used by individuals who do not have 

insurance. Since FSAs can be used in a variety of scenarios and can benefit both healthy and 

riskier individuals the exact same way, I would not have expected any kind of relationship 

between health condition and owning an FSA. 

What seems more interesting is that the FSA has significant relationships while the 

HSA/HRA regression does not. I think this difference can be explained by sample size. The FSA 

regression had 12,205 observations while the HSA/HRA regression had 2,371 observations. 

Potentially having access to a bigger sample size would allow the HSA/HRA regression to be 

significant.  
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Robustness Check 

 Table 6 is a robustness check. The first OLS regression is the same as the one used in 

Table 2. The following regressions still have HSA/HRA as the dependent variable, but I am 

looking at the different age ranges. In the age range 51-64, there is 1 significant health condition 

at the 10% significance level. In the HSA/HRA regression, the drug condition is almost 

significant at the 10% significance level. For all the age ranges in Table 6, the health conditions 

are not jointly significant. This indicates the significant health conditions for the age range 51-64 

could simply be random chance.  

 Table 7 displays the results of equation (1) on samples of different income categories, but 

only for respondents who are between 26-50 years of age. There are two significant health 

conditions. For respondents who are between 26-50 years of age, have an income between 

$20,000-$44,999, and have a reproduction condition, they are 37.4 percentage points more likely 

to own an HSA or an HRA compared to other respondents with similar income and age range. If 

the respondents have an income greater than or equal to $75,000 and have a mental condition, 

they are 19.3 percentage points less likely to own an HSA or an HRA compared to other 

respondents with similar income and age range. However, these tests being significant could be 

due to random chance. None of the health conditions are jointly significant across the income 

groups for respondents between 26-50 years of age. Hence, Table 7 indicates that for respondents 

who are between 26-50 years of age, health does not play a relevant factor in choice of owning 

an HSA or an HRA. 
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 Table 8 displays the results of equation (1) on samples of different income categories, but 

only for respondents who are between 51-64 years of age. There is a total of six significant 

health conditions. For respondents with a sensory condition and are between 51-64 years of age, 

they are 14.6 and 21.4 percentage points respectively, less likely to own an HSA or an HRA 

compared to their counterparts in the $20,000-$44,999 and $45,000-$74,999 income groups. For 

respondents with a digestive condition and are between 51-64 years of age, they are 29.5 and 

30.6 percentage points respectively, more likely to own an HSA or an HRA compared to their 

counterparts in the $1-$19,999 and $45,000-$74,999 income groups. If the respondent has an 

autoimmune condition, are between 51-64 years of age, and have an income between $45,000-

$74,999, they are 10.2 percentage points less likely to own an HSA or an HRA compared to 

respondents with similar health, age, and income. For respondents with a mental condition, an 

income between $1-$19,999, and between 51-64 years of age, they are 13.3 percentage points 

more likely to own an HSA or an HRA compared to other respondents with similar health, 

income, and age range. The health conditions are jointly significant for respondents with income 

between $1-$19,999. The health conditions are not jointly significant for the other income 

ranges. 

 Overall, the robustness check leads to a similar conclusion as the main study. In the main 

study, I found no relationship between health and HSA/HRA when looking at the entire sample. 

From the robustness check, I found no relationship between health and HSA/HRA for either age 

ranges. Thus, I believe my study holds from this robustness check. 
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Conclusion 

 This study supports the conclusion that there exists a relationship between health 

conditions and choice of insurance plan and health-based savings account. This study does not 

offer conclusive evidence for what health conditions or why health is correlated with insurance 

plans or savings accounts, I only theorize the potential explanations.  

This study also shows that income plays an important role in choice of owning an HSA, 

HRA, and FSA while it does not play an important role in choice of insurance plan. A primary 

goal for HSAs, HRAs, and FSAs are to increase health care coverage in the United States. From 

the graph in Appendix B, we can see that health care coverage is decreasing at a faster rate for 

respondents with income between $1-$19,999 and $20,000-$44,999 when compared to 

respondents with income $45,000-$74,999 or with income greater than or equal to $75,000. If 

the federal government wants to see an increase in health care coverage across all income 

groups, changes need to be made to HSAs, HRAs, and FSAs to incentivize lower income 

households to save for medical expenses. 
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Appendix 

Appendix A – Health Dummy Variables 

Variable Name Health Conditions within Dummy 

Sensory Visual, Hearing 

Autoimmune Arthritis, Hypertension, Diabetes 

Skeletal Back, Bone, Limb, Musculoskeletal, Weight 

Mental Nervous System, Anxiety, Senile, Intellectual, 

ADHD 

Organ Heart, Stroke, Lung, Cancer, Skin, Blood, 

Circulation, Tumor, Genitourinary 

Digestive  Metabolic, Digestive 

Reproduction Birth, Pregnancy 

Drug Drug 

Fatigue Age, Fatigue 

Surgical Surgical 

 

Appendix B – Coverage in US Over Time Across Income 

 

 



Raja Arul 31 
 

References 

Berchick, E., Barnett, J., & Upton, R. (n.d.). Health Insurance Coverage in the United States:  

2018. Retrieved December 19, 2019, from The United States Census Bureau website: 

https://www.census.gov/library/publications/2019/demo/p60-267.html 

Cannon, M.F., 2006. Health Savings Accounts: Do the Critics Have a Point? In: Policy Analysis,  

No 569 

Cardon, J. H., & Showalter, M. H. (2007). Insurance Choice and Tax-Preferred Health Savings  

Accounts. Journal of Health Economics, 26(2), 373-399 

Glied, S.A., Remler, D.K., April 2005. The Effect of Health Savings Accounts on Health 

Insurance Coverage. In: The Commonwealth Fund Report No.811 

Grant, M. (2019, October 23). Understanding Preferred Provider Organizations (PPO).  

Investopedia. https://www.investopedia.com/terms/p/preferred-provider-organization.asp 

Greene, J., Hibbard, J.H., Dixon, A., Tusler, M., 2006. Which Consumers are Ready for  

Consumer-Directed Health Plans? Journal of Consumer Policy 29, 247–262 

Hayes, A. (2019, October 22). What You Should Know About Health Maintenance Organizations  

(HMOs). Investopedia. https://www.investopedia.com/terms/h/hmo.asp 

Health Care Options, Using a Flexible Spending Account FSA. (n.d.). HealthCare.Gov.  

Retrieved April 13, 2020, from https://www.healthcare.gov/have-job-based-

coverage/flexible-spending-accounts/ 

Kagan, J. (2019, November 8). Point-of-Service Plan (POS) [Investopedia]. Investopedia.  

https://www.census.gov/library/publications/2019/demo/p60-267.html
https://www.investopedia.com/terms/p/preferred-provider-organization.asp
https://www.investopedia.com/terms/h/hmo.asp
https://www.healthcare.gov/have-job-based-coverage/flexible-spending-accounts/
https://www.healthcare.gov/have-job-based-coverage/flexible-spending-accounts/


Raja Arul 32 
 

https://www.investopedia.com/terms/p/pointofservice-plan-pos.asp 

Kamal, R., McDermott, D., & Cox, C. (2019, December 20). How has U.S. spending on  

healthcare changed over time? Peterson-Kaiser Health System Tracker. 

https://www.healthsystemtracker.org/chart-collection/u-s-spending-healthcare-changed-

time/ 

Lindquist, R. (2019, April 2). 10 HRA FAQs—Health Reimbursement Account Rules. People  

Keep. https://www.peoplekeep.com/blog/bid/190114/10-hra-faqs-health-reimbursement-

account-rules 

Lindquist, R. (2012, May 8). History of Health Reimbursement Arrangements (HRAs). People  

Keep. https://www.peoplekeep.com/blog/bid/143498/history-of-health-reimbursement-

arrangements-hras 

National Conference of State Legislature., October 2010. Health Savings Accounts and the  

States. Retrieved December 19, 2019, from National Conference of State Legislature  

website:http://www.ncsl.org/research/health/hsas-health-savings-accounts.aspx 

Parente, S.T., Feldman, R., Christianson, J.B., 2004. Employee Choice of Consumer Driven  

Health Insurance in a Multiplan, Multiproduct Setting. Health Service Research 39 (4),  

1091–1111, Part II 

Richardson, D. P., & Seligman, J. S. (2007). Health Savings Accounts: Will they Impact 

Markets? National Tax Journal, 60(3), 455-467 

U.S. Department of Labor. (n.d.). Continuation of Health Coverage—COBRA | U.S. Department 

https://www.investopedia.com/terms/p/pointofservice-plan-pos.asp
https://www.healthsystemtracker.org/chart-collection/u-s-spending-healthcare-changed-time/
https://www.healthsystemtracker.org/chart-collection/u-s-spending-healthcare-changed-time/
https://www.peoplekeep.com/blog/bid/190114/10-hra-faqs-health-reimbursement-account-rules
https://www.peoplekeep.com/blog/bid/190114/10-hra-faqs-health-reimbursement-account-rules
https://www.peoplekeep.com/blog/bid/143498/history-of-health-reimbursement-arrangements-hras
https://www.peoplekeep.com/blog/bid/143498/history-of-health-reimbursement-arrangements-hras
http://www.ncsl.org/research/health/hsas-health-savings-accounts.aspx


Raja Arul 33 
 

of Labor. Retrieved December 19, 2019, from https://www.dol.gov/general/topic/health-

plans/cobra 

What’s an Individual Coverage Health Reimbursement Arrangement? (n.d.). Retrieved  

December 19, 2019, from HealthCare.gov website: https://www.healthcare.gov/ichra/ 

What is a non-qualified high deductible health plan (NQHDHP)? – CDHP Coach. (2017).  

http://cdhpcoach.com/what-is-a-non-qualified-high-deductible-health-plan-nqhdhp/ 

 

 

 

https://www.dol.gov/general/topic/health-plans/cobra
https://www.dol.gov/general/topic/health-plans/cobra
https://www.healthcare.gov/ichra/
https://www.healthcare.gov/ichra/
http://cdhpcoach.com/what-is-a-non-qualified-high-deductible-health-plan-nqhdhp/

