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BACKGROUND: High-deductible health plans (HDHPs)
are becoming increasingly common, but their financial
implications for enrollees with and without chronic
conditions and the mitigating effects of health savings
accounts (HSAs) are relatively unknown.
OBJECTIVE:Our aim was to compare financial hardship
between non-HDHPs andHDHPswith andwithout HSAs,
stratified by enrollees’ number of chronic conditions.
DESIGN: We used data from 2015 to 2018 Medical Ex-
penditure Panels Surveys (MEPS) to compare rates of
financial hardship across individuals with HDHPs and
non-HDHPs using linear and logistic regression models.
PARTICIPANTS: A nationally representative sample of
30,981 adults aged 18–64 enrolled in HDHPs and non-
HDHPs.
MAIN MEASURES: We examined several measures of fi-
nancial hardship, including total yearly out-of-pocket
medical spending as well as rates of delayingmedical care
or prescriptions in the past year due to cost, forgoing
medical care or prescriptions in the past year due to cost,
paying medical bills over time, or having problems paying
medical bills. We compared rates using the non-HDHP as
the control.
KEY RESULTS:Onmost measures, HDHPs are associat-
ed with greater financial hardship compared to non-
HDHPs, including average annual out-of-pocket spending
of $637 for non-HDHPs, $939 for HDHPs with HSAs, and
$825 for HDHPs without HSAs (p < 0.01). However, for
HDHP enrollees with multiple chronic conditions, having
an HSA was associated with less financial hardship (p <
0.05).
CONCLUSIONS: Our findings suggest that HSAs may be
most beneficial for those with chronic conditions, in part
due to the tax benefits they offer as well as the fact that
those with chronic conditions are more likely to take ad-
vantage of their HSAs than their younger, healthier
counterparts. However, as HDHPs are more likely to be
correlated with worse financial outcomes regardless of
health status, recent trends of increasing participation
may be a reason for concern.
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INTRODUCTION

High-deductible health plans (HDHPs), which are plans with
higher deductibles than traditional insurance plans, were pop-
ularized following the tax benefits created by the Medicare
Modernization Act in 2003.1,2 Since then, they have gained a
considerable foothold in the insurance market, comprising a
third of employer-based enrollees in 2020, up from a quarter in
2015, as well as 90% of enrollees in state exchange plans,
which were established by the Affordable Care Act and began
open enrollment in 2013.3,4 As such, there has been a growing
interest in HDHPs and their financial impact on their enrollees.
In 2020, the average deductible for an individual enrolled in an
HDHP was $2303; for those with non-HDHPs, it was $1373.3

With several exceptions, HDHP enrollees qualify for a health
savings account (HSA), a tax-exempt account that serves to
help offset out-of-pocket costs.5 Money that is deposited into
an HSA may be used for qualified healthcare expenses and is
tax-free, with the balance rolling over at the end of the year.
However, there is mixed evidence on their effectiveness, as
more than half of those with HSAs do not contribute to it.6,7

Further, HSAs are less likely to be utilized by lower-income
individuals, who may not have the financial capability to
contribute to their accounts and have less to benefit from due
to their lower marginal tax rates.7,8

Numerous studies have shown that individuals enrolled in
HDHPs defer or forgo emergent care, follow-up care, and
essential medications, with low-income individuals dispropor-
tionately impacted.1,9–16 Additionally, HDHPs have been as-
sociated with higher financial hardship in low-income
individuals with multiple chronic conditions.17–19 Given that
the majority of Americans have at least one chronic condition,
and 42% have multiple chronic conditions, understanding the
implications of health care coverage on these individuals is
critical.20 Additionally, as the number of chronic conditions an
individual has increases, so does their healthcare utilization
and healthcare spending.20 Because of the particularly high
financial hardships those with chronic conditions face, it is
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vital to examine whether HDHPs can adequately serve their
needs. In this study, we compare the financial hardship expe-
rienced by those with HDHPs to those with non-HDHPs with
stratification by number of chronic conditions. Further, as
there is limited prior research on the efficacy of HSAs, we
studied whether HSA ownership is associated with lower
financial hardship. Finally, we wanted to shed light on state
exchange HDHPs since a large proportion of state exchange
plans feature high deductibles, and there are few studies fo-
cused on financial hardship associated with state exchange
plans due to the fact that they are relatively new, having only
been established in 2014.

METHODS

We examined data from the 2015 to 2018 Medical Expendi-
ture Panels Surveys (MEPS), a nationally representative set of
surveys conducted annually in the USA by the Agency for
Healthcare Research and Quality. It contains information on
measures related to healthcare coverage, expenditures, and
utilization.21 Since the public-use MEPS data do not contain
identifiable private information, the data do not constitute
“human subjects” under federal guidance. Thus, IRB approval
was not needed for this study.
Our study population included adults aged 18–64 who were

enrolled in four categories of health insurance during the study
period: employer-based non-HDHPs, employer-based
HDHPs with an HSA, employer-based HDHPs without an
HSA, or state exchange HDHPs. We focused on employer-
based health insurance as it comprises 61% of coverage for
Americans between 19 and 64 years of age.3 We excluded
those who were enrolled in multiple types of health insurance.
We defined the threshold for an HDHP based on the annual
limits released by the Internal Revenue Service; for context,
the HDHP threshold in 2018 was $1350 for the individual and
$2700 for a family.22 The final sample size was 30,981.
We defined chronic conditions as the enrollee ever having

been diagnosed with hypertension, high cholesterol, stroke,
emphysema, chronic bronchitis, arthritis, cardiovascular dis-
ease, diabetes, cancer (excluding non-melanomatous skin can-
cer), or current asthma. Total out-of-pocket spending was
defined as any deductible, coinsurance, and copayment
amounts not covered by other sources, as well as payments
for services and providers not covered by the person’s insur-
ance or other sources. To assess financial hardship, we exam-
ined several factors, including total personal out-of-pocket
medical spending in a year (which includes any deductible,
coinsurance, and copayment amounts not covered by other
sources, as well as payments for services and providers not
covered by the person’s insurance), whether the individual
delayed medical care or prescriptions in the past year due to
cost, was completely unable to receive medical care or
prescriptions in the past year due to cost, was paying medical
bills over time, or was having problems paying medical bills.

We categorized the study population by the following de-
mographic variables: age (18–34, 35–44, 45–54, 55–64), sex
(male vs female), race/ethnicity (Hispanic, White, Black,
Asian, or other), marital status (currently married vs not mar-
ried), educational attainment (less than high school, high
school degree, bachelor’s degree, higher graduate degree),
annual family income as a percentage of the federal poverty
level in a given year (< 100%, 100–199%, 200–299%, 300–
399%, ≥ 400%), and US region (Midwest, Northeast, South,
West).
All analyses were conducted using Stata version 16.1. For

all analyses, we used survey weights, primary sampling units,
and strata provided by MEPS to produce nationally represen-
tative estimates. We determined rates of each insurance group
(non-HDHPs, HDHPs with an HSA, HDHPswithout an HSA,
or state exchange HDHPs) experiencing the measures of fi-
nancial hardship as well as total yearly medical spending,
measuring significance using the non-HDHP as the control.
We derived adjusted estimates using multiple linear and logis-
tic regression models that included terms for potential
confounders, including age, sex, race/ethnicity, marital status,
education level, and federal poverty level. We also calculated
confidence intervals. To further compare the impact of HSAs,
we conducted Wald tests to compare coefficient differences
between HDHPs with HSAs and HDHPs without HSAs. For
all analyses, a value of p < 0.05 was considered statistically
significant, and we further differentiate between p < 0.05 and p
< 0.01 in the “Results” section.

RESULTS

Table 1 shows the demographic characteristics of our study
population. Compared to those with HDHPs with HSAs,
individuals with HDHPs without HSAs are more likely to be
of racial/ethnic minority backgrounds, have lower incomes,
and have lower educational attainment.
Table 2 demonstrates that annual out-of-pocket

expenditures increased with the number of chronic conditions
an individual had. We further stratified the analysis to deter-
mine whether plan type made a difference in annual out-of-
pocket expenditures. Overall, non-HDHP enrollees had the
lowest spending ($636.61 versus $939.22, $824.66, and
$976.79 for HDHPs with HSAs, HDHPs without HSAs, and
state exchange HDHPs, respectively) (p < 0.01). For HDHP
enrollees with zero or one chronic condition, spending was
lower for those without HSAs (p < 0.05). For HDHP enrollees
with multiple chronic conditions, spending was lower for
those with HSAs (p < 0.05).
Table 3 presents rates of four measures of financial hardship

by health plan type and number of chronic conditions. For
individuals without any chronic conditions, there were signif-
icantly higher rates of delaying medical care or prescriptions,
foregoing medical care or prescriptions, paying medical bills
over time, and having problems paying medical bills when
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enrolled in an HDHP in comparison to those with non-HDHPs,
regardless of whether one had an HSA or not (p < 0.01). The
only exceptions are that compared to those with non-HDHPs,
those with HDHPs without HSAs were not more likely to delay
care, and those with HDHPs with HSAs were not more likely to

forego care. Those with state exchange plans fared the worst on
all measures of financial hardship (p < 0.01).
Similar to their counterparts without chronic conditions,

HDHP enrollees with chronic conditions experienced more
financial hardship than non-HDHP enrollees (Table 3). For

Table 1 Demographic Characteristics Categorized by Insurance Type

Employer-based non-
HDHP (Control)
(n = 17,588)

Employer-based
HDHP with HSA
(n = 6455)

Employer-based HDHP
without HSA
(n = 5993)

State exchange HDHP
(n = 945)

Number Weighted (%) Number Weighted (%) Number Weighted (%) Number Weighted (%)

Current age
18–34 5707 33.90 1771 28.98 1718 29.25 221 24.72
35–44 4248 23.16 1429 20.23 1412 21.98 177 18.09
45–54 4487 24.37 1431 22.30 1449 23.66 244 22.01
55–64 3286 18.57 1871 28.48 1488 25.11 316 35.18
Sex
Male 11,609 49.22 5342 48.74 3831 49.54 507 44.53
Female 12,112 50.78 5684 51.26 3946 50.46 607 55.47
Marital status
Married 10,698 61.15 5824 65.53 3771 62.82 561 55.99
Other 7860 38.85 3335 34.47 2536 37.18 457 44.01
Race/ethnicity
Hispanic 5241 14.18 1108 7.03 1576 13.26 168 9.50
Non-Hispanic White 11,801 64.74 7509 77.51 4315 69.16 706 74.50
Non-Hispanic Black 3623 11.36 1178 6.90 1056 10.01 66 3.97
Non-Hispanic Asian 2060 6.72 840 6.15 567 5.06 148 10.38
Other 996 3.00 391 2.42 263 2.52 26 1.66
Educational attainment
No degree 3047 6.80 855 5.16 880 6.65 106 5.15
High school graduate 7247 40.09 3395 33.71 2578 40.89 442 44.00
Bachelor’s degree 6357 38.00 3405 42.53 2229 39.07 358 37.51
Higher graduate degree 2468 15.11 1599 18.60 741 13.39 112 13.33
Family income as % of FPL
< 100% 676 1.54 492 2.33 191 1.46 48 3.82
100–199% 2612 7.02 934 5.85 848 6.94 220 17.22
200–299% 4289 14.10 1515 10.27 1500 15.74 289 22.59
300–399% 4233 15.89 1729 14.34 1524 18.25 170 14.11
≥ 400% 11,925 61.59 6320 66.70 3736 57.67 393 42.93
Region
Northeast 3927 20.12 1679 16.33 931 14.14 118 10.99
Midwest 4832 19.96 2939 27.05 1952 23.66 282 25.45
South 8072 35.00 3878 36.48 3136 42.26 428 37.67
West 6850 24.92 2474 20.14 1744 19.95 283 25.90
Chronic conditions
0 14,318 60.34 5405 45.11 4239 55.15 704 50.99
1 4633 19.24 1999 18.11 1528 19.55 231 20.62
2 or more 4808 20.41 4191 36.77 1985 20.62 309 28.39

Chronic condition is defined as ever having been diagnosed with hypertension, high cholesterol, stroke, emphysema, chronic bronchitis, arthritis,
cardiovascular disease, diabetes, cancer (excluding non-melanomatous skin cancer), or current asthma

Table 2 Total Yearly Out-of-Pocket Medical Spending Categorized by Insurance Type and Number of Chronic Conditions†

Employer-based non-
HDHP (Control)

Employer-based
HDHP with HSA

Employer-based HDHP
without HSA

State exchange
HDHP

Average 95% conf.
interval

Average 95% conf.
interval

Average 95% conf.
interval

Average 95% conf.
interval

Overall ($) 636.61 [605.23,
667.99]

939.22** [887.21,
991.21]

824.66** [771.23,
878.09]

976.79** [842.08,
1111.51]

No chronic
conditions^ ($)

405.63 [378.60,
432.65]

699.18** [650.53,
747.83]

506.04** [457.22,
554.86]

682.60** [563.28,
801.92]

One chronic
condition^ ($)

641.06 [594.37,
687.74]

950.8** [874.44,
1027.31]

763.51** [683.35,
843.67]

954.67** [753.48,
1155.87]

Two or more chronic
conditions ($)

1013.37 [917.11,
1109.63]

1330.04** [1188.71,
1471.36]

1393.53** [1245.22,
1541.85]

1440.95* [1046.52,
1835.38]

*p value is < 0.05 for difference in coefficients between this group and the employer-based non-HDHP group
**p value is < 0.01 for difference in coefficients between this group and the employer-based non-HDHP group
^p value is < 0.05 for the HDHP without HSA group coefficient differing from the HDHP with HSA group coefficient
†Model adjusted for age, sex, race/ethnicity, marital status, education level, and federal poverty level
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example, those with multiple chronic conditions enrolled in
HDHPs without HSAs fared worse on all measures compared
to those with non-HDHPs: they were more likely to delay care
(9.61% versus 6.55%), forego care (5.13% versus 3.84%), pay
medical bills over time (30.98% versus 22.97%), and have
problems paying medical bills (15.35% versus 10.07%) (p <
0.05). In contrast, those with only one chronic condition
enrolled in HDHPs with HSAs did not have increased rates
of delaying care, paying medical bills over time, or having
trouble paying bills. State exchange plan HDHP enrollees with
multiple chronic conditions had the highest rates on all
measures, with more than a third of respondents (34.98%)
having to pay medical bills over time.
We further analyzed whether there was a significant differ-

ence in financial hardship between those enrolled in HDHPs
with HSAs and those enrolled in HDHPs without HSAs. We
found that those with multiple chronic conditions had signif-
icantly lower rates of foregoing medical care (4.41% versus
5.13%), paying medical bills over time (25.85% versus
30.98%), or having problems paying medical bills (11.72%
versus 15.35%) if they had an HSA (p < 0.05) (Table 3). For
those with one chronic condition, HSAs were associated with
lower rates of having to pay bills over time or having problems
paying bills, though they were not associated with lower rates
of delayed or foregone care (p < 0.05) (Table 3). For those
with no chronic conditions, having an HSA made no differ-
ence on any measures (Table 3).

DISCUSSION

Our findings suggest that even for individuals without any
chronic conditions, HDHP enrollment is associated with
higher financial hardship. While HDHP enrollees were not
more likely to forego medical care or prescriptions, they still
had higher rates of paying medical bills over time, having
problems paying medical bills, having higher out-of-pocket
medical spending, and delaying care. Notably, for those with-
out chronic conditions, HSAs were not associated with
lowered financial hardship. This may be due to a number of
reasons. First, those without chronic conditions tend to spend
much less on medical expenses than the average individual
(Table 2). Since they incur significantly lower out-of-pocket
costs, HSA funds may be less impactful. Second, while HDHP
enrollees tend to be older in some studies, including our own,
other studies have suggested that HDHPs tend to attract youn-
ger and healthier individuals who are much less likely than
their older counterparts to contribute to their HSAs.23,24 A
2015 study found that individuals under age 25 contributed an
average of $1023 while individuals aged 55–64 contributed
$3317.6 Approximately half of HSA owners do not contribute
to their HSAs at all, and thus may not be reaping any of the tax
benefits.6,7 Further, peoplemay bemaking small-enoughHSA
contributions or may be in a low-enough tax bracket that the
financial benefits are ultimately not significant. It is important
to note that there is increased medical spending in those with
HSAs ($699.18 vs. $506.04, p < 0.05), perhaps suggesting

Table 3 Measures of Financial Hardship Categorized by Insurance Type and Number of Chronic Conditions†

Employer-based non-
HDHP (Control)

Employer-based
HDHP with HSA

Employer-based HDHP
without HSA

State exchange
HDHP

Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted Unadjusted Adjusted

Delay in receiving medical care or prescriptions in the past 12 months§

Overall (%) 3.60 2.99 6.05** 4.35** 5.51** 4.24** 8.76** 6.20**
No chronic conditions (%) 1.89 1.70 3.01** 2.52* 2.41** 2.14 3.54** 3.21*
One chronic condition (%) 3.64 3.29 4.82** 4.11 5.39** 4.77* 10.98** 9.20**
Two or more chronic conditions
(%)

6.89 6.55 10.94** 9.81** 10.09** 9.61** 15.46** 11.92**

Unable to receive medical care or prescriptions in the past 12 months§

Overall^ (%) 1.97 1.52 2.90** 2.06** 3.25** 2.26** 5.29** 5.90**
No chronic conditions (%) 0.88 0.81 1.20 1.14 1.45** 1.32* 1.77** 1.79**
One chronic condition (%) 1.77 1.51 3.15** 2.76** 3.20** 2.60* 7.51** 5.74**
Two or more chronic
conditions^ (%)

4.27 3.84 4.91 4.41 5.88** 5.13* 9.18** 6.36*

Medical bills being paid off over time
Overall^ (%) 20.17 17.97** 19.97 20.86** 27.12 23.51** 29.32 25.69**
No chronic conditions (%) 15.74 14.49 19.01** 18.39** 22.37** 20.20** 22.05** 20.61**
One chronic condition^ (%) 20.87 19.37 21.52 20.76 26.19** 23.04** 27.31* 25.04*
Two or more chronic
conditions^ (%)

24.37 22.97 26.12* 25.85* 33.00** 30.98** 36.88† 34.98**

Problems paying medical bills
Overall^ (%) 8.51 6.63** 8.09 7.75** 13.02 9.73** 16.61 12.47**
No chronic conditions (%) 6.19 4.91 6.75** 6.42** 9.27** 7.27** 11.88** 9.33**
One chronic condition^ (%) 8.06 6.46 7.77 7.09 13.6** 10.39** 17.89** 13.34**
Two or more chronic
conditions^ (%)

12.16 10.07 12.81* 11.72* 18.07** 15.35** 23.32** 18.43**

§Due to changes in the MEPS questionnaire to questions pertaining to delaying or foregoing medical care or prescriptions beginning in 2018 that made it
difficult to accurately assess the new questions alongside past years', we only included data from 2015 to 2017 in our analysis for these two portions of the table
*p value is < 0.05 for difference in coefficients between this group and employer-based non-HDHP group
**p value is < 0.01 for difference in coefficients between this group and employer-based non-HDHP group
^p value is < 0.05 for the HDHP without HSA group coefficient differing from the HDHP with HSA group
†Model adjusted for age, sex, race/ethnicity, marital status, education level, and federal poverty level
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increased use of medical services by those with available HSA
funds or even a degree of self-selection by individuals who
conscientiously chose to use their HSA (Table 2).
On the other hand, among HDHP enrollees with chronic

conditions, HSAs were associated with lower financial hardship,
especially for those with multiple chronic conditions (Table 3).
Compared to those without chronic conditions, individuals with
chronic conditions may be more likely to utilize their HSAs due
to both past experiences with medical spending as well as
anticipation for future spending. Additionally, those with chronic
conditions tend to be older, which is associatedwith greater HSA
contributions. One study showed that individuals aged 55 and
over contributed $945more than people under 25 years of age.24

In fact, individuals aged 55 and up are able to contribute an extra
$1000 to their HSAs annually. With consistent contributions,
HSAs can be very financially advantageous, largely due to their
“triple-tax advantage”—contributions to the account are not
taxed, distributions for qualified expenses are not taxed, and
any interest gained from the account are not taxed. Additionally,
HSA owners may receive additional financial benefits through
employer contributions. Currently, 75% of employers offering
HSA-qualified HSHPs contribute to their employees’ HSAs for
an average contribution of $550 for individuals and $1018 for
families.3 Another factor to consider is that individuals with
HSAs tend to have higher education levels and incomes, which
correlate with greater health literacy and a greater likelihood of
having healthcare savings.24–27 With this in mind, our study
controlled for income, education, and age, which may alleviate
the concerns that the findings are driven by differences in demo-
graphic factors and increases the confidence that the results
measure the impact of the insurance characteristics.
Individuals enrolled in state exchange HDHP plans had the

highest rates on all measures of financial hardship. They had
the highest medical spending and were the most likely to delay
or avoid care. In 2020, 71% of all exchange HDHP plan
enrollees reported a household income less than 250% of the
federal poverty line. And while nearly 90% of offered plans
are HDHPs, only 7% were enrolled in plans that were eligible
for an HSA.4,28 Though there is wide variation in cost-sharing
across the tiers of state exchange plans, studies suggest that
most exchange plans have higher out-of-pocket expenses than
employer-sponsored plans, resulting in increased cost-barriers
to care.15,20,29 For example, state exchange plans tend to have
poorer prescription drug coverage and higher out-of-pocket
maximums.29 Those with exchange plans also have more
difficulty finding a physician or having their insurance accept-
ed, and have decreased access to highly rated health plans than
their non-exchange HDHP counterparts.30,31

Overall, given that both healthy individuals and those with
chronic conditions have better access to care and decreased
financial hardship with non-HDHP plans, the best option
would be to encourage the use of non-HDHPs. However, for
those who must enroll in HDHPs, HSAs are a potentially
underutilized financial asset. Nearly half of those who do not
contribute to their HSAs cited not considering it; however, a

third cited not being able to afford to.7 One study found that
those who saved for future healthcare expenses cited employer
HSA contributions as the most helpful factor. Another found
that while only 34% of employees opened HSA accounts
when employers did not contribute, 84% did when employers
contributed—regardless of the amount.24,27

There are several policy implications. One potential policy
solution is to incentivize or require more employers to con-
tribute to their employees’ HSAs. As tax deductions offered
by HSAs primarily benefit higher-income individuals, em-
ployer contributions may especially aid lower-income
individuals. In the case of exchange HDHP enrollees, research
has shown that cost-sharing subsidies primarily benefit low-
income individuals (federal poverty level < 250%), so addi-
tional state- or federal-level HSA subsidies may provide more
financial flexibility for a greater pool of exchange plan
enrollees.32 Second, research on the use of financial incentives
to improve health has shown potential for positive outcomes,
especially for lower-income individuals, who have more to
gain.33 Multiple studies have shown positive impacts on vac-
cination and cancer screening rates through the use of financial
incentives.34 It may be worthwhile to see whether coupling
financial incentives such as a monetary HSA deposit in ex-
change for undergoing preventive health screenings could
further aid HDHP enrollees in terms of both health and
finances. Lastly, low-income individuals with low health lit-
eracy are less likely to understand their health insurance,
including their HSAs, so improving health literacy through
community-based organizations may improve HSA utilization
as well.26,35

Our study had several notable limitations. Our data source
lacked information on HSA balances, and we were unable to
include employer or enrollee contribution amounts in the anal-
ysis. It should also be noted that whether or not one has an HSA
is self-reported. Additionally, while we did control for income
in our analyses, we were unable to factor in other measures of
wealth, such as assets or savings. All of this may contribute to a
degree of selection bias that is not possible to account for. For
example, we may want to consider that those who utilize their
HSAs may be more financially literate overall, and that those
with chronic conditions who select HDHPs may be relatively
healthier. Additionally, we pooled data over several years and
are not able to report on marginal yearly changes that may have
occurred. Finally, we were unable to stratify state exchange
HDHPs into those with or without HSAs due to their small
sample size. Our study is valuable in that it provides further
insight into how HDHPs impact people with chronic conditions
differently, especially with regard to the role of HSAs, an area of
research that is still lacking.

CONCLUSION

Our findings suggest that non-HDHP enrollees report less
financial hardship thanHDHP enrollees regardless of presence
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of chronic conditions. HSAs may partially mitigate the finan-
cial strain for those with multiple chronic diseases. Overall,
non-HDHP plans likely remain the best option for avoiding
financial strain, particularly in low-income or disease-
burdened populations. For individuals with chronic diseases
who are only able to enroll in HDHPs, encouraging HSA
participation, perhaps through government or employer
contributions, may also reduce financial hardship.
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