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Abstract
What is the message? The evidence concerning high-deductible health plans (HDHPs)
suggests three key patterns involving people with diabetes (PWD): (1) a disproportionately
negative impact on low-income individuals; (2) low healthcare literacy as a predictor of
poor health outcomes; (3) the influence of insurance design on consumer and health
behavior. The patterns suggest that HDHPs can be customized to the diabetes disease
state in order to reduce cost and improve health outcomes. Changes include policy
advances, special initiatives for PWD, and leadership by employers.

What is the evidence? The conclusions are based on an extensive literature review plus
deliberations of an expert panel.
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Many People with Diabetes Have High-Deductible Health Plans
Since the introduction of high-deductible health plans (HDHPs) to the U.S. in 2004, there has
been much ambiguity surrounding how HDHPs affect access, costs, and outcomes of health
care.  This topic is especially relevant to patients with chronic conditions, such as diabetes
mellitus, who have more frequent health-monitoring demands. Understanding the net impact of
HDHPs on people with diabetes (PWD) will determine what changes and improvements to HDHPs
should be implemented.

HDHPs are defined as a plan with a deductible of at least $1,300 for an individual or $2,600 for a

family1.  The intent behind HDHPs is to reduce overall healthcare costs and utilization by
incentivizing individuals to be more conscious of unnecessary medical expenses, while making
healthcare coverage more affordable as a result of lower insurance premiums.

While HDHPs can be beneficial under certain circumstances, the impact of HDHPs on PWD is
uncertain. HDHPs may have negative health and financial consequences for people with chronic
illnesses such as diabetes because the out-of-pockets costs are high and continue over time. 
This is particularly relevant for PWD as this group of patients is growing, costs are increasing,
improved outcomes take time, and complications emerge over time.  People with chronic
conditions on HDHPs may end up deferring necessary healthcare which can result in poor

outcomes and higher costs in the long run2,3.

The analysis explores how healthcare costs change under different circumstances, whether
health outcomes for PWD are better or worse with HDHPs, and if there are other implications
and patient behaviors that should be taken into consideration.

Research Design
The research project included three phases.

Phase I: Literature Review – Review of thirty-nine studies from reputable medical journals
and other scholarly publications.  Seven of these studies focused specifically on HDHPs and
PWD.



Phase II:  Advisory Board – We facilitated a roundtable discussion held on February 12, 2020
with eight leading experts in the diabetes field representing multiple perspectives.

Phase III: White Paper – A detailed report captured the output, conclusions, and
recommendations of the literature review, data analysis, and advisory board.

Literature Review: Three Themes
Thirty-nine research publications were selected based on inclusion of studies on the association
of HDHPs and outcomes in PWD. Thirteen of the initial studies were selected from the honors
thesis of Pooja Joshi, a UNC student who partnered with UNC Kenan-Flagler Business School’s
Center for the Business of Health (CBOH) in 2018 to explore trends in diabetes care and HDHPs.
Of the thirty-nine, seven publications focused on PWD, five focused on chronic illnesses and
mentioned diabetes, and the other twenty-seven focused on the broader scope of health in the
context of HDHPs and healthcare costs.

The relationship between HDHPs and health outcomes is complex. While most studies found an
association between HDHPs and negative health outcomes for PWD, some studies found no
difference. Some variables overlapped so that HDHPs were associated with one variable (e.g.,
decreased healthcare utilization), but showed no statistical association with another variable
(e.g., health outcomes).

Despite the complexity, three themes emerged from the literature review, concerning income
disparity, health insurance literacy, and consumer and health behavior.

Income Disparity 

Although previous literature suggest that HDHPs may result in cost savings from reduced
healthcare utilization, much of the research analyzed in this review suggests that lower-income
individuals may be adversely affected by the HDHP insurance design. Health care and

maintenance costs for PWD are substantial, even for patients who are insured4,5.  The literature

demonstrates that HDHPs do decrease utilization among PWD6; however, the lower utilization

may result in severe medical consequences for low-income subgroups3,7.
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Compared to families enrolled in traditional plans, families whose members have chronic
conditions commonly reported financial burden related to healthcare costs, especially when

enrolled in HDHPs8; this number doubled for low-income families in HDHPs9. Although HDHPs
offer lower premiums, they generally result in higher out-of-pocket expenses when medical
events occur. For chronic diseases such as diabetes, higher numbers of medical events are
nearly certain to occur, driving out-of-pocket expenses up for PWD.

Uninsured PWD are predominantly from low-income households or belong to a minority group,

and receive less preventive care than insured PWD10. Even for the insured population, though,
lower income has substantial relationships with HDHPs and inferior outcomes.

Low-income PWD who are insured privately — and have high deductibles – are more likely to
report forgoing needed medical services, such as outpatient visits or diabetes management

medications11,12,13. Forgoing primary or preventive medical treatment puts these patients at risk
for higher severity emergency department (ED) visits and poor health outcomes in the long-
term. Studies showed that after an employer-mandated switch to HDHPs, low-income patients
experienced concerning increases in high-severity ED visit expenditures and hospitalization

days14,15,16.

Health Insurance Literacy

Health insurance literacy is the degree to which patients have the ability to access and
understand information about health insurance plans, select the most appropriate plan for their
circumstances, and utilize the plan effectively to maintain good health.  While only a few studies
focused specifically on health insurance literacy, the relevant research reflected that many
patients were unsure or uninformed about their health insurance plan and its benefits.

Our research validated the importance of health insurance literacy in optimal healthcare
utilization. One study evaluated comprehension of insurance plans and plan choice separately.
This 2013 study showed that only 14 percent of Americans correctly identify the four basic
components of health insurance plans: deductible, copays, coinsurance, and maximum out-of-

pocket costs and only 11% of Americans adequately understood the cost of hospitalizations17.



It appears that consumers do not understand their current insurance plans, and studies suggest

that plan simplification could be beneficial to the optimization of HDHPs17,18. Another study found
that consumers “frequently reported changing their care-seeking behavior” due to cost, despite

having limited knowledge about their deductibles18.

While HDHPs were designed to reduce overall utilization, poor health insurance literacy limits
the intended effects of deductibles and adversely impacts health outcomes for patients with

chronic illnesses19. Across the studies, three attributed unused benefits to poor health insurance
literacy. A 2017 study of low-income PWD, for instance, found that patients enrolled in HDHPs
might experience increased severe health outcomes by forgoing primary care that is covered by

their plans3. Another study found patients enrolled in HDHPs are likely to reduce preventive care
use, even when covered without cost-sharing, and they are largely unaware of the fact that

preventive care is free or low cost1.

Three studies elaborated on how the limitations of insurance markets (e.g., adverse selection)
and inadequate health plan choices by consumers can lead to negative health outcomes for

patients20,21,22.  Better patient awareness and decision support is a key aspect of optimizing plan
usage and helping consumers understand their insurance benefits (e.g., making a distinction

between when care is necessary, unnecessary, or discretionary)18.  When provided the

resources, consumers seem to utilize health and cost information to make their decisions23.

Consumer and Health Behavior

The majority of the research reported broadly on consumer and health behaviors—how patients
prioritize or maintain their health depending on their healthcare plan.  As HDHPs were designed
to do, they shape the patients’ consumer behavior. However, these changes in consumer
behavior also translate to changes in health behavior.

Our research demonstrates that these changes can have damaging health effects on people
with chronic illnesses such as PWD. Additionally, health and consumer behavior are
interconnected. For example, consumers’ health status plays a key role in their consumer



behavior, specifically their choice of plan; the probability of choosing high-premium health plans

increases with more chronic comorbidities among family members24.

Consumer Behavior

Consumer behavior is a patient’s responses to the design of the insurance plan and how such
behaviors impacted the utilization of healthcare services.  Among the studies, topics ranged
from consumer elasticity in healthcare to moral hazard to attitudes about preventative care. It
appears that higher deductibles significantly decrease opportunities for early detection,

management, and care coordination of chronic diseases25,26.

Four publications focused on the need for competition in healthcare to change patient

behaviors27,28,29,30.  Some of the recommendations included putting patients at the center of care,

creating choice, and standardizing value-based methods of payment31. Others explored solutions

related to bundled payments or value-based insurance designs32.  Another publication focused
on providing financial incentives to patients with diabetes, hypertension, and high cholesterol, to

better manage their health33.  However, one study showed that switching to an HDHP did not

change medication availability or reduce use of essential medications34.

Health Behavior

Health behaviors are actions people take to maintain or enhance their health, or prevent
disease.  Diabetes is largely a behavioral disease, as it can be improved, managed, or prevented
with good health behaviors.  Good health behaviors such a healthy diet, regular exercise, and
adherence to medical regimens (e.g., monitoring insulin) are critical components of diabetes
management.

Studies found that patients under insurance plans with less coverage show a lower likelihood of

exercising regularly, modifying their diet, and using oral medication for chronic illnesses9,35.
Another study found that insurance type had a significant effect in determining which insulin
management plan patients followed, showing increased use of insulin pumps, and lower HbA1cs



among privately insured patients36. Similarly, it is generally shown that those enrolled in HDHP
with chronic conditions such as diabetes adhere five percent less to their prescribed medication

than those that did not switch plans37.

The research suggests that costs associated with high deductibles provide a financial incentive
for families to make certain sacrifices to their health. Delayed and forgone care due to health

care costs is higher among families with chronic conditions enrolled in HDHPs38. Families with
lower incomes are also at higher risk to delay or forgo necessary care, making them an

especially vulnerable population3,7,13.

Advisory Board Conclusions 
On February 12, 2020 an advisory board was held in which the research team presented the
findings from the literature review to a panel of eight national experts representing various
fields in the treatment and management of diabetes. The conclusions drawn include
recommendations on potential modifications to the HDHP paradigm that might reduce costs
while improving health outcomes for PWD.

The advisory panel consisted of the following members:



Recommendations: Policy, Initiatives, And Employers

Based on the literature review plus the discussion with the advisory board, our
recommendations are centered around the following three categories: (1) policy implications, (2)
special initiatives for PWD, and (3) role of employers.

Policy Implications

The advisory board’s discussion on policy of HDHPs for PWD focused on the benefits of
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preventative care and patient awareness of what preventative care is covered by insurance.
Below is a summary of the main points that were considered.

Preventative Care

 In order to achieve better health outcomes and overall cost savings, prevention services and

lifestyle interventions must be integrated into care for chronic conditions39.  The Affordable Care
Act (ACA) requires insurers to cover medical expenses without cost-sharing for the screening of
depression, diabetes, cholesterol, obesity, various cancers, HIV and STIs, as well as counseling
for drug and tobacco use, healthy eating and other common health concerns.  The costs of
immunizations and reproductive health are covered at no costs as well.

The Trump administration’s recent mandate (Notice 2019-45) expands the list of preventative
care benefits required to be provided by HDHPs without a deductible. See the chart below.

https://www.govinfo.gov/content/pkg/PLAW-111publ148/pdf/PLAW-111publ148.pdf
https://www.irs.gov/pub/irs-drop/n-19-45.pdf


Despite the extended preventive care coverage under the ACA and Notice 2019-45, some
concerns and challenges still remain specifically for PWD in a HDHP.  Two main issues are the
coverage limitations for PWD and the awareness of this coverage among patients and providers.

Coverage

The advisory board noted that PWD experience a larger burden of cost with regards to
intervention, prevention and maintenance than is recognized.  The above-mentioned screening
services and preventative care, such as A1C testing and retinopathy screening, are of particular
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importance to PWD; however, they are not comprehensive.

In addition to the services covered in the recent policies, several prevention services are
required for PWD, including kidney disease screening for CKD, foot exams for DPNP, and
neuropathy screening.  Additionally, multiple ongoing and necessary costs are associated with
screening, prevention, testing, monitoring, and maintenance for PWD. These costs accumulate
quickly, leaving patients looking for ways to reduce the out-of-pocket spending required by their
disease on a regular basis.

Furthermore, as PWD obtain treatment and medication, they must pay at the full list price and
are not benefiting from the negotiated discounts if they have not met their deductible.  Strong
consideration should be given to covering maintenance treatment for PWD in HDHPs. At the
least, the net prices should be charged even while PWD are in the process of paying down their
deductible.

Awareness

An urgent concern is that prevention and screening services that are covered under the ACA
and Notice 2019-45 for HDHPs are underutilized.  This creates a critical gap for PWD.

Many HDHP insurance plan enrollees are unaware that the ACA covers preventative care office
visits, screening tests, immunizations and counseling with no out-of-pockets charges. 
Furthermore, it appears patients are also unaware that Notice 2019-45 expands coverage for
PWD in a HDHP to include insulin and other glucose lowering agents, retinopathy screening,
glucometers and HbA1c testing. We estimate that the majority of patients, and even some
healthcare providers, are unaware what these services are and if they are partially or fully
covered for people in HDHPs.

We recommend developing two public service awareness campaigns: one campaign targeted to
patients and caregivers and another designed for providers.  A solution should include a
consortia of government, insurers and employers to develop and implement the communication
plans.

Special Initiatives For PWD



The advisory board addressed whether specific plans customized for PWD on HDHPs can result
in better outcomes while reducing costs, and if so, what it might look like.  The discussion
focused on two key points: directed care and incentives.

Directed Care

PWD should be offered directed care that is designed to improve health outcomes through
financial incentives that reduce costs to patients. One challenge to this approach is that many
patients with diabetes are likely to have comorbid conditions.  This leads to the issue of
prioritizing directed care and determining what are the most important healthcare elements to
focus on.

For PWD, key factors include monitoring HbA1c, following dietary guidelines, increasing
exercise, and adjusting insulin and other medications.  These are daily responsibilities that
require time, energy and money.

The impacts of diabetes are not only physical and financial, but also psychological.  For PWD
that have comorbid conditions, the physical, financial, and emotional burdens associated with
chronic illnesses are compounded.

A more specific proposal would be to offer financial rewards such as lower premiums and/or
reduction in deductibles for PWD that follow the directed care regimen.  If a patient follows a
customized protocol as determined by their physician, in turn the patient would receive
discounts in their premium, deductible and/or copay.

Research suggests that following directed care would result in better outcomes, which would
result in reduced costs.  While there are some challenges with validation, the concept should be
explored and tested more.

Advances in technology can help in the monitoring of adherence to directed care. Employer
Human Resource departments working together with insurers, physicians and health benefits
analysts have developed specific patient care.  To date, most of these solutions do not change
patient behavior, other than to make them consume less, leading to the conclusion that
improvements are still needed.



Current best practices of directed care in the primary care space provide an excellent analogue
that could be successfully applied to the chronic care space.  In primary care, once services are
authorized by a third-party/payer, then the services are covered by insurance.  The third-party
determines where the patient will get the care and what kind of care to get.

Applying this model to patients with chronic disease such as diabetes would be a way to
increase the uptake of preventative care, which is already covered, and adherence to
continuous treatments to promote better health outcomes. For example, for routine lab tests
associated with diabetes, a patient will be notified of a lab nearby that is the most cost
effective.  The cost is fully covered by the insurer and free to the patient.  If the patient goes to
a lab that is more expensive, then the insurer pays 80% of the test fees and the patient pays the
difference.  This insurance design would result in changes in behavior, leading to lower overall
costs and, eventually, lower premiums and deductibles for PWD.

In addition to pharmacological approaches, behavioral intervention is a crucial component of
diabetes treatment and maintenance.  Guidance for various groups of PWD should be provided
to inform patients of which behaviors to focus on and will be accompanied with a financial
incentive, such as a reduction in the amount of deductible.  These elements need to be aligned
with having the best pay-off with regards to health outcomes.

If such an ‘incentivized directed care’ program had alignment and buy-in from the broader
healthcare ecosystem, then the buy-in and commitment from patients and caregivers would be
very high.  Ideally a more sophisticated model would include primary and secondary prevention
and screening elements as well.  Including peer-support and caregivers is an important aspect in
adherence.

An incentivized directed care program should be customized to PWD needs; result in   better
health outcomes; incentivized by a cost-reduction in HDHPs; and address comorbidities.  This
requires alignment with providers, payers, pharma, and employers.

Incentives

Another topic of discussion centered on what incentives the payer might provide to the patient
to help reduce the deductibles.  For example, many policies reduce a premium and/or deductible



if the person can verify that they are a non-smoker.  Some policies tie the body mass index
(BMI) to insurance rates.  In the past, there were more aggressive incentives in place around
lipid management, weight, and disease management programs.

HDHPs should offer an incentive for PWD to maintain good health.  For example, if a person’s
HbA1c is within a healthy range for a certain amount of time, then their deductible is reduced. 
This incentive would benefit both parties, as it would (a) result in better health outcomes and
reduced out of pocket costs for the patient, while (b) reducing the overall and long term costs
for the insurer.

An example is the University of North Carolina’s affiliated health plan which has a program for
PWD. If patients join and adhere to the program, the plan will waive copays for their diabetes
medications.   This offers a demonstration of a value-based benefit design solution.

One potential pitfall of these plans is that some people view the plans as discriminatory. For
instance, providing a lower deductible for keeping your weight in check could be discriminatory
against those who are genetically predisposed to obesity.  Policies should consider putting in
place incentives that offer financial rewards of either reducing the deductible or waiving copays
for PWD in HDHPs given patients achieve certain treatment and outcome measures.

Role of Employers

The ACA expanding coverage to include preventive care does not mean that health-literate PWD
will necessarily engage in preventive health behaviors, such as getting a diabetes screening. 
There is a need for fundamental changes to educate consumers and provide direction for their
care, which could be accomplished through their employer.  Patients should not be expected to
navigate HDHPs, co-insurance and copays, all while managing their disease, treatment, and
other life circumstances. Due to the chronic nature of diabetes, this support is most essential for
PWD.

HDHPs have some drawbacks for patients, insurers, and/or employers. As mentioned in the
findings from the literature review, patients under HDHPs are financially incentivized to practice
poorer health behaviors with their disease, such as forgoing necessary care to save on
healthcare costs. Patients that neglect their health have increased absenteeism, implying lower



productivity for the employer. As patients with low medical adherence tend to incur more ED
visits and hospitalizations that could be avoided, HDHPs create more costs for insurers.

At least two options are available for employer-led policies: zero-dollar copays, and employer
benefit plans.

Zero-Dollar Copays

Besides broad PSAs reminding their employees to receive preventative care, employers could
also opt into a zero-dollar copay model for all maintenance medications. CVS Caremark
materialized this idea with the Rx Zero program, where diabetic patients pay $0 out of pocket
for diabetes medication. The National Business Group on Health advocates this idea as
Caremark was named one of the best employers for healthy lifestyles.

At present, this program is limited by the types of medications covered under first-dollar
coverage in the current HDHP design. A potential solution to this limitation is a pending law that
enables insurance companies to design HDHPs that pay for medication for chronic diseases,
including diabetes medication (e.g., insulin). Nevertheless, PWD would still pay a net price for
their diabetes medication under this law.

Lack of access to employees’ health records limits the employer’s ability to create individual
communications and interventions.  Employers could follow a similar plan to CVS Caremark and
work around the need to provide individualized solutions.  A policy with a HDHP for PWD that has
a zero copay for maintenance medicine (e.g., generic orals and injectables) would change the
paradigm in achieving better outcomes at lower costs.

Employer Benefit Plans 

While healthcare should be directed from a patient and provider perspective to improve health
outcomes, employers should guide HDHP conversations and policy interventions. There are
several opportunities for employers to be more engaged in health promotion, with an added
incentive to reduce healthcare costs incurred by the employer.

Employers also have a role in working with insurers to develop ways to reduce the overall cost



while improving outcomes.  For PWD, adherence is a key variable in reducing ED visits, which in
turn, lowers costs.  Our literature review suggests that PWD may forgo needed care, which
might result in increased absenteeism and lower productivity.  In addition to health promotion, it
is in both the employer and insurers’ best interests to offer plans that support the best medical
adherence, which could result in lower costs, better outcomes, and better work performance.

Employer benefits managers should play a larger role in developing plans that are designed to
resolve the major challenges for PWD.  The plans need to be simple, communicated, and have
incentives that are aligned with reduced costs and better outcomes.  Many employers do not
have the expertise nor information to develop such solutions. This underscores the importance
of collaborating with diabetes experts, insurers, and the pharmaceutical industry to develop a
comprehensive solution that is specific to PWD, especially those in HDHPs.

As the employer pays the largest portion of the bill and has the most to gain, employer benefits
managers should take a leadership role in coordinating this initiative.  In order to maximize the
impact, employers should ensure that the policy solutions are informed from a patient
perspective.  This can be accomplished by including the voice of the employee as well as others
in the healthcare ecosystems such as physicians, insurers, pharmaceutical manufacturers, and
pharmacies.

Summary Recommendations

Overall, the literature review and expert panel lead to five recommendations.

Coverage: Policy should be adjusted to allow for maintenance medication and treatment1.
for PWD in HDHPs to be free or low cost.  At the very least, PWD should not be charged at
list price until the deductible is met.  PWD should benefit from the negotiated discounts
that are realized after the deductible is met resulting in better outcomes.
Awareness: Two PSA awareness campaigns should be developed: one targeted to2.
patients and caregivers and another designed for providers.  A solution should include a
consortium of government, insurers, and employers to develop and implement the
communication plan.
Incentives and Directed Care: Policies should consider putting in place incentives that3.
offer financial rewards of either reducing the deductible or waiving copays for PWD in



HDHPs as long as they achieve certain treatment goals and comply with their directed
care.
Zero Copay: A policy with a HDHPs for PWD that has a zero copay covered by employers4.
for maintenance medicine (e.g., generic orals and injectables) would change the paradigm
in regards to achieving better outcomes at lower costs.
Employer Leadership: Benefit managers should lead an initiative to rethink HDHPs and5.
work with patients, providers, and insurers to develop a specific solution for PWD.

Looking Forward
The literature review offered insights about three key themes:  (1) income disparity; (2) health
insurance literacy; and (3) consumer and health behavior. During the advisory board portion of
this project, our advisors investigated those themes further, exploring potential causes, possible
solutions, implications on policy, special initiatives for PWD, and the role of the employer. The
roundtable led us to identify policy modifications that could be made to accommodate PWD in
HDHPs. PWD requires customized solutions, developed with patient-centered approaches, and
employers have a key role as catalysts for such solutions.

More research is needed to show that preventative care does indeed result in clear savings for
PWD, so that insurers and employers can fully embrace this initiative. Furthermore, directed
care is a concept that should be adopted more across the healthcare ecosystem. Patients,
providers, and employers should determine where money will be spent, what should be OOP vs.
covered for PWD, and in what manner this money will be spent in order to receive the greatest
value in return.

Moreover, informed care is a critical success factor for any patient under a HDHP, but especially
those with chronic conditions. Distinguishing between different insurance plans and
understanding what they cover allows patients and physicians to determine what care is
necessary, unnecessary, and discretionary. Based on our findings, diabetes treatments should
be more focused on outcomes rather than cost savings. With better health outcomes, PWD could
potentially decrease high-cost healthcare expenses such as emergency department visits.

As is the case with many improvement initiatives, these are most effective when the approaches
occur concurrently. For example, the directed care and the communications from the employer



need to convey the same information and at the same time. All the recommendations have
multiplier effects. Together, these recommended improvements on policy, specific initiatives for
PWD, and the expanded role of employers, may increase access, reduce costs, and improve
outcomes for people with diabetes who have high deductible health plans.
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