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Introduction
In 2010, one of the largest health care reforms in American 
history, the Affordable Care Act (ACA) was signed into law, 
with the intention to expand coverage and increase access to 
health insurance.1 Since the implementation of the ACA in 
2014, an estimated 21.4 million Americans have been insured 
in Marketplace plans as of 2024 (Kaiser Family Foundation 
[KFF]).2 Despite this increase in enrollment since the initial 
implementation, there are a number of concerns about whether 
coverage and care are affordable. There are numerous studies 
that document a growing concern with rising premiums and 
cost-sharing, including deductibles, even after the implemen-
tation of ACA, particularly for those with chronic conditions, 
who require more care.3-6

The concern with affordability and rising costs is well-doc-
umented across United State (US), showing varied implemen-
tation and uptake of the ACA. For example, a number of 
studies have examined how the ACA has been implemented 
with regard to the Medicaid expansion, with 40 states now 

having expanded (Fox et al7; KFF8; Laird et al9). Furthermore, 
KFF examined how premiums have fluctuated across counties 
and states, noting a 5% increase in benchmark silver plan pre-
miums from 2023 to 2024.10 ACA marketplace plan availabil-
ity and enrollment is also well documented, with notable 
variation in exchange plans benefits and enrollment fluctua-
tions across states.2,11-13 Variation in implementation and access 
across states is important as it leads to inequalities in how indi-
viduals interact with the health system within each state.

Understanding marketplace expansion through the experi-
ence of individuals with diabetes provides a good lens to explore 
coverage and affordability, because these individuals could ben-
efit from lower-cost, high quality care to manage their chronic 
condition(s).14 Not only is the prevalence of diabetes high in 
the US but also incidence is increasing,15 exacerbating the bur-
den of diabetes especially for individuals from varying racial 
and ethnic minority groups, demonstrated by higher rates of 
type 2 diabetes in older adults, Asians, Blacks, and Hispanics,16 
as well as those with lower education, lower income and higher 
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Body Mass Index (BMI).17,18 Rising health care costs presents 
a significant burden for individuals with diabetes in terms of 
costs, lost productivity, and adverse health outcomes.19 
Additionally, prior research has found that individuals with 
diabetes who are insured by high deductible plans are less likely 
to seek and adhere to treatment and prescription refills, and are 
more likely to have acute emergency visits.20 While ACA 
implementation may have increased coverage and affordability 
of healthcare for individuals without diabetes, such studies 
have not compared this affordability for individuals with dia-
betes and other chronic conditions.21 Individuals with diag-
nosed diabetes, on average, incur medical expenditures 2.3 to 
2.6 times higher than they would be in the absence of diabe-
tes.19,22 In 2022, the per capita medical expenditure for indi-
viduals with diagnosed diabetes was $19 736 annually, of which, 
61% ($12 022) was attributed to diabetes-related services.22 
Having insurance is directly linked with management of diabe-
tes, as studies have shown insurance fluctuations and costs lead 
to delayed and forgone care, which can result in adverse health 
impacts of diabetes and higher health care costs.23-25

Given the concern about rising costs, especially for individ-
uals with a chronic condition like diabetes, this investigation 
seeks to gain a new understanding of the implications of the 
variation in ACA marketplace plan costs. Through the lens of 
an individual with diabetes this, we compare marketplace plan 
costs across states and determine estimated out of pocket 
(OOP) costs, including coinsurance and deductibles, based on 
different diabetes profiles for an individual with high and low-
engagement in their diabetes care. Using individual state’s mar-
ketplace websites through Healthcare.gov, we compared 
marketplace plans, premiums, deductibles, and co-payment 
amounts for individuals aged 63, who had either high or low-
engagement in their diabetic care26 across 17 states. Our results 
highlight the variation in marketplace plan availability within 
and across states, especially for the growing number of diabetic 
patients in the US, who require reliable, affordable care to man-
age diabetes and likely other chronic conditions. This research 
is important to understand the setup of the ACA and how the 
OOP costs (ie, the cumulative value of deductibles, co-pay-
ments, and co-insurance) of marketplace plans can directly and 
indirectly affect health care seeking for patients with complex 
medical needs. Our study’s findings have implications for 
future health reforms and interventions designed to reduce 
costs of care, improve the value of insurance coverage and nar-
row disparities in health and health care access.

Methods
Using individual state marketplace websites through 
Healthcare.gov, we compared 2024 plan premiums, deducti-
bles, co-payments, and co-insurance costs based on the profile 
for an individual age 63 and female with varying diabetic 
engagement. The inclusion criteria for states included in this 
analysis were states that had marketplaces open to the public 

and did not require address verification. These states include: 
CA, CO, CT, ID, KY, ME, MD, MA, MN, NV, NJ, NM, PA, 
RI, VT, VA, and WA. States that did not have an open market-
place were excluded.

Within state marketplaces, we used ZIP codes to select the 
most and least populous counties in each state to represent 
urban and rural areas, respectively. We then established an 
inclusion profile, consistent across all states: female, aged 63, 
with annual income of $30 120 (200% of Federal poverty level 
[FPL]). This analysis used a female profile as the ACA strictly 
prohibits the use of gender as a factor in determining health-
care costs. Additionally, females were selected for the profile 
individual as there was minimal difference in the number of 
plans offered and premium prices between men and women. 
Age 63 was chosen as these individuals were not yet Medicare 
eligible, and thus a particularly vulnerable age to shop on the 
exchange. Additionally, an income of 200% FPL was chosen to 
capture the highest income level that would qualify for the 
ACA premium subsidies, but was not low enough that the 
individual would be Medicaid-eligible. We recorded total plans 
offered for this profile (female, 63 years old, $30 120 income), 
as well as the number of bronze, silver (turquoise in the case of 
New Mexico’s state Marketplace), gold, and premium plans 
available, shown in Supplemental Table 1. To examine premi-
ums and costs associated with different plans in a standardized 
manner, we selected the silver benchmark standard plan, or the 
silver plan with the second lowest monthly premium. Utilizing 
the similar silver plan for all calculations, we extracted the 
insurance plans details and calculated the deductible, OOP 
maximum, and co-payments for generic prescription drugs, 
primary care visits, specialist visits, and inpatient hospital stays 
for the 17 states include in the study, utilizing 1 urban and 1 
rural ZIP code per state.

In order generate a baseline of expected annual health care 
costs, we examined the expected health care costs for an indi-
vidual with varying diabetic profiles: non-diabetic profile, low-
engagement diabetic, and high-engagement diabetic, keeping 
all other profile characteristics the same (female, age 63, 
$30 120 income). For the non-diabetic profile, health care uti-
lization consisted of 1 routine health care visit and 1 specialist 
visit. Following guidelines outlined by the Centers for Disease 
Control and Prevention (CDC), high-engagement diabetics’ 
health care utilization needs were expected to include high-
engagement 1 primary care and 3 endocrinologist visits for 
annual A1C testing, and monthly Metformin hydrochloride 
(MHCl) prescriptions high-engagement, a first line oral drug 
treatment for Type 2 Diabetes that works to reduce high glu-
cose levels in the body.27,28 We created 2 types of low-engage-
ment diabetic profiles. While terms such as non-compliant 
may be utilized in clinical settings, for the purpose of this anal-
ysis, low-engagement captures individuals who may face diffi-
culties in managing their diabetes for both clinical and 
non-clinical such as health-related social needs factors.26 For 
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both profiles, we assumed these patients did not have well-
managed diabetes and did not utilize the appropriate primary 
care and endocrinology appointments and did not take their 
MHCl as prescribed. For both profiles, we assumed medication 
non-adherence would lead to uncontrolled diabetes and 1 to 2 
plausibly avoidable inpatient hospitalizations per year.26 For 1 
low-engagement profile, we assumed there would be 1 inpa-
tient hospitalization per year; for the second low-engagement 
profile, we assumed there would be 2 hospitalizations per year. 
While these definitions may not reflect the broader impact of 
social determinants of health and health-related social needs 
diabetic patients may face, we used these definitions to main-
tain consistency for the study’s analyses.

For all diabetic profiles (non-diabetic, high-engagement 
and low-engagement), we then calculated the total OOP costs 
(ie, co-insurance, co-payments, and deductible payments) for 
each diabetic profile for any health care visit (inpatient or out-
patient) and prescriptions. To estimate the out of pocket costs 
of an inpatient stay for a low-engagement diabetic in each 
state, we extracted data from the Health care Costs and 
Utilization Project (HCUP) cost category “diabetes with mul-
tiple chronic conditions” to capture the inpatient costs for a 
diabetic patient with multiple chronic conditions for the year 
2021. We differenced the “Total Medicare Payment Amount” 
(the amount that Medicare pays to the provider for Medicare’s 
share of that specific Medicare Severity Diagnosis Related 
Groups) from the “Medicare Payment Amount” (the Total 
Medicare Payment Amount net beneficiary co-payments, 
deductible amounts and any additional payments from third 
parties for coordination of benefits) to arrive at the approxi-
mate amount individuals would pay in OOP payments above 
and beyond premiums. HCUP costs were inflated to 2024 US 
dollars using the U.S. Bureau of Labor Statistics Consumer 
Price Index (CPI) for hospital and related services.29 We 
extracted co-insurance, co-payments, and deductible amounts 
for primary care visits, specialty visits and generic prescriptions 
from the plan details provided though Healthcare.gov. Using 
the benchmark plan (ie, the second lowest monthly silver plan) 
premiums, co-payment and co-insurance cost information, 
along with the HCUP costs for inpatient visits, we calculated 
annual premiums, co-insurance, co-payments, and deductibles 
amounts for the diabetic profiles in the study. Summarizing all 
costs resulted in an estimated total annual health care costs 
(sum of annual premium plus deductible, co-payment, and co-
insurance costs for respective health care utilization) for each 
profiles patient for each state, which was then used to calculate 
the percentage of annual income spent on health care.

A final calculation examined what percent of annual health 
care costs were from the deductible portion of the patient costs; 
to examine the impact of rising deductible payments across all 
plans.10 For plans in 6 states for low-engagement diabetics 
with higher deductibles as part of their silver plans, the deduct-
ible exceeded annual health care costs and as a result 

the percent of annual health care costs that were from the 
deductible portion of the patient costs, could be calculated. 
Results were calculated for all diabetic profiles, using plan 
information from 1 urban ZIP code and 1 rural ZIP code loca-
tion. We utilized t-tests and to examine statistical differences 
in mean value of healthcare cost components across diabetic 
compliance profiles. P-values less than .001 and .01 were 
reported to capture significant differences in mean values 
between groups. The main results presented below are for 
urban individuals across diabetic profiles, and results for rural 
patients are presented in the annex. The annex results 
(Supplemental Tables 2–4) also utilized t-test and P-values to 
capture significant differences between urban and rural 
profiles.

Results
Table 1 shows the percent of income spent on health care for a 
non-diabetic, high-engagement diabetic, and low-engagement 
diabetic profiles in urban areas for 17 states. The results in 
Table 1 show that on average, across diabetic engagement pro-
files, individuals with diabetes spend a significantly greater per-
cent of their annual income on healthcare (P < .001) than 
non-diabetics. Results show that average, low-engagement dia-
betics with 2 hospital visits spend 14.42% of their annual 
income on health care, while high-engagement diabetics spend 
on average 3.34% of their annual income, and non-diabetic 
individuals spend about 2.37%, on average. High-engagement 
diabetics spend as low as 2.11% of income on health care, 
whereas low-engagement diabetics can spend upwards of 22% 
of their annual income. Table 1 also shows the variation of 
income spent within states, for example, in Washington, a non-
diabetic individual spends less than 1% of their income, whereas 
a low-engagement diabetic spends nearly 22% of their income 
on health care. Results for individuals in rural areas with vary-
ing diabetic profiles are shown in Supplemental Table 2, show-
ing that the average percent of annual income spent on 
healthcare across diabetic profiles are similar across urban 
(2.37%, 3.34%, 10.00%, and 14.42%) and rural areas (2.56%, 
3.45%, 10.35%, and 14.80%). Supplemental Table 2 also shows 
similar pattern as across diabetic engagement profiles, individ-
uals with diabetes spend a significantly greater percent of their 
annual income on healthcare (P < .001).

Table 2 decomposes the health care cost components, 
including monthly premiums, deductibles, and annual health 
care costs for the highest cost profile, low-engagement diabet-
ics in urban areas with 2 hospital visits. The average monthly 
premium for a silver standard plan is $52, with an average 
deductible of $3284. The average annual health care costs, 
which capture the sum of annual premiums, deductibles, and 
co-insurance costs related to the 2 hospitalizations, are $4343, 
leading to an average health care spending of 15% of annual 
income. In some states, individuals pay as low as 5% of their 
income for health care costs, while some may spend upwards of 
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22%. Premiums vary between states surveyed from $10 to $91, 
with deductibles ranging from zero to $5700. Deductibles as a 
percent of annual health care costs on average represent about 
59% of annual health care costs, range between 99% and 6%, 
and in most cases accounting for more than 50% of health care 
costs. Results of statistical tests show there are no significant 
differences between monthly premiums and deductibles across 
diabetic profiles within urban areas and within rural areas, 
compared to those without diabetes. However, results show 
that individuals with diabetes, across engagement levels, have a 
significantly greater total annual health care cost and a signifi-
cantly greater total annual health care cost as a percent of 
income in both urban and in rural areas, compared to individu-
als who do not have diabetes. Results are shown in Supplemental 
Tables 3 and 4, for urban and rural areas, respectively.

Figure 1 demonstrates the variation in percent of income 
that low-engagement diabetics spend on health care in urban 
areas for states surveyed. Low-engagement diabetics in some 
urban areas may spend over 21% of their income, whereas oth-
ers spend less than 5%. In urban areas, non-diabetic individuals 

across all states included in the analysis pay less than 5% of 
their income on health care.

Discussion
The results of this analysis demonstrate that despite all the 
efforts and achievements of the ACA, for individuals with 
chronic conditions, like diabetes, market place plans can be 
expensive. The findings show that an individual with a low 
level of engagement in their diabetic care, even with a standard 
market place plan, is at risk of spending upwards of 22% of 
their income on health care costs, with an average of 59% of 
these costs being paid directly to their deductible. Diabetes in 
this analysis is used as a tracer indicator to capture the health 
care cost burden for individuals who may face complicated, 
chronic care, hence the results can be extrapolated to other 
individuals with other chronic conditions. Study results may 
provide insights to policymakers seeking to understand the 
impact of marketplace insurance plans for individuals with 
chronic conditions and could focus on the high deductible 
health plans which transfer much of the financial risk to the 

Table 1. Percent of annual income spent on health care across diabetic profiles in urban areas.

STATE NON-DIABETIC HIgH-ENgAgEMENT 
DIABETIC

LOw-ENgAgEMENT 
DIABETIC (1 HOSPITAL 
vISIT)

LOw-ENgAgEMENT 
DIABETIC (2 HOSPITAL 
vISITS)

washington 0.72% 2.11% 21.99% 21.99%

Idaho 3.94% 5.20% 15.35% 21.14%

Maine 2.71% 3.91% 13.97% 18.07%

Rhode Island 2.62% 3.52% 10.99% 17.67%

virginia 2.67% 3.99% 9.95% 17.63%

Pennsylvania 2.64% 3.44% 12.69% 15.49%

Maryland 2.75% 4.34% 8.75% 15.16%

New Mexico 2.72% 3.25% 8.67% 15.12%

Nevada 2.47% 3.27% 8.69% 15.11%

Kentucky 2.66% 3.35% 7.96% 13.65%

Connecticut 2.76% 3.56% 7.73% 13.03%

Minnesota 2.27% 2.27% 9.72% 12.53%

vermont 1.07% 2.06% 7.68% 12.49%

New Jersey 0.60% 2.09% 8.64% 12.43%

Massachusetts 2.65% 3.97% 8.79% 11.53%

California 2.66% 3.82% 4.48% 6.70%

Colorado 2.39% 2.65% 3.96% 5.39%

Average 2.37% 3.34%*** 10.00%*** 14.42%***

Standard deviation 0.8% 0.9% 4.0% 4.0%

Standard Deviation is shown in percentage points. Significance level: *** P < .001, with non-diabetic as the reference group.
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patient, especially for those with chronic conditions, which 
may then discourage these individuals from seeking needed 
care.20,24,30

While it is not surprising that those with a chronic condi-
tion, like diabetes, are paying a higher percent of their annual 
income on health care costs,31-33 it is interesting that these 
higher costs are for those with the silver benchmark plan and 
mainly paid toward their deductible. We chose the silver 
benchmark plan as the focus of our analysis in order to facili-
tate comparison across states and also because the silver bench-
mark plan is supposed to be 1 of the more generous plans in 
terms of coverage and cost-sharing.34 For this reason, the 
results above are worrisome as even with this plan, the cost 
share for individuals with low-engagement in the health care 
system is quite high. The results showing that on average 60% 
of the direct costs are paid toward the plan deductible is in line 
with other recent literature highlighting the increasing burden 
on patients due to deductibles.4,35-37 These results are also in 

line with the increase in the number of high deductible health 
plans in the market.38 The results should be considered as we 
continue to improve the marketplace options available through 
the marketplace to ensure lower health care costs for individu-
als with diabetes. For example, future policy proposals for the 
ACA marketplace could consider implementing modifications 
of cost-sharing to reduce the burden of high-deductibles for 
patients, which may help improve diabetes engagement and 
outcomes.20

The results showing that a high percent of health care costs 
for those with marketplace plans are from co-insurance, co-
payments and deductibles emphasizes that despite bench-
marked premiums, higher costs are driven by health care 
utilization, such as hospital visits, and other non-benchmarked 
components of health insurance plans. These costs place a dis-
proportionate burden on patients with complex medical needs, 
such as those with diabetes, and may cause further lack of medi-
cal adherence.32 The individual profile created for this analysis 

Table 2. Cost components and total annual health care costs (% of income) and deductible costs (% annual health care costs) for the low-
engagement profile (2 hospitalizations) in urban areas, by state.

STATE MONTHLy PREMIUM DEDUCTIBLE TOTAL ANNUAL 
HEALTH CARE 
COSTS

TOTAL ANNUAL 
HEALTH CARE 
COSTS (% INCOME)

DEDUCTIBLE 
COSTS (% TOTAL 
ANNUAL HEALTH 
CARE COSTS)

washington $10 $2500 $6622 22% 38%

Idaho $91 $2750 $6368 21% 43%

Maine $61 $3500 $5442 18% 64%

Rhode Island $58 $4225 $5322 18% 79%

virginia $57 $5700 $5311 18% —*

Pennsylvania $58 $3400 $4667 16% 73%

Maryland $59 $4500 $4566 15% 99%

New Mexico $56 $5500 $4555 15% —*

Nevada $57 $4600 $4551 15% —*

Kentucky $57 $5100 $4111 14% —*

Connecticut $61 $4750 $3923 13% —*

Minnesota $57 $2000 $3775 13% 53%

vermont $19 $2900 $3763 13% 77%

New Jersey $7 $2300 $3744 12% 61%

Massachusetts $60 $2000 $3472 12% 59%

California $57 $0.00 $2020 7% —*

Colorado $57 $100 $1623 5% 6%

Average $52 $3284 $4343 15% 59%

Standard deviation $21 $1706 $1310 0.04% 0.25%

*Missing values in the final column are utilized to show where the deductible as percent of annual health care costs exceeded total annual health care costs as well as for 
states with no deductibles. Total annual health care costs were determined by individual plan information including premium costs, deductible amounts and co-insurance 
rates based on health care utilization.
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did not have a racial profile as data were extracted from 
Healthcare.gov, which does not consider factors such as an indi-
viduals’ race and ethnicity or broader social determinants of 
health. However, prior literature has documented that these 
minority groups often face not only disparities in diabetes rates 
and complications,18,39 but also additional cost and access barri-
ers, suggesting that healthcare costs would likely be higher and 
driving low diabetes engagement for these individuals.40 These 
findings, combined with prior literature, emphasize the need to 
tailor future health care plans with these populations in mind, as 
both chronic illness prevalence and health care costs continue to 
rise, and in particular, the burden from deductibles.

The results presented in the main text focus on costs for those 
in urban areas, however the results for those in rural areas (pre-
sented in the Annex) show similarly high costs for low-engage-
ment diabetics. As rural patients, across diabetic engagement 
profiles pay a slightly greater percent of their annual income on 
healthcare, the results suggest that the state and county where an 
individual lives may have an impact on the quantity of insurance 
plans available to prospective enrollees and the costs associated 
with the available plan. While previous work has noted the vari-
ation in costs of the marketplace plans,41 to the author’s knowl-
edge, there is less research examining this variation in rural areas, 
or within states. Some variation may be a result of state run mar-
ketplaces, which have more insurance issuers, more plans availa-
ble, and are more likely to have expanded Medicaid, than those 
using the federal marketplace.42 States with fewer issuers tend to 
be rural, have small populations, and lower physician to popula-
tion ratio.42 Additionally, under the American Rescue Plan 
(ARP) premium tax credit enhancements and extensions have 
expanded access to both zero- and low-premium health plans in 
rural counties, which suggests that ARP efforts have been suc-
cessful in ensuring cost protections for individuals in rural areas, 

and more specifically, rural diabetics.43 However, further research 
is needed to fully understand the impact of this variation between 
rural and urban areas as prior research suggests differences may 
be experienced not only in cost of care but also overall access to 
health care and quality of services received.44

While this analysis only examined 1 year of insurance plan 
data, research shows that marketplace plans prices vary from 
year to year, often increasing the cost to maintain health insur-
ance, suggesting that plans may become unaffordable, even 
with subsidies.41,45 Additionally, outside of cost barriers, prior 
research has shown that individuals also struggled to enroll in 
marketplace plans, faced gaps in coverage, and additional barri-
ers due to limited knowledge of health insurance and the ACA 
program rules.46 This poses a particular challenge for individu-
als with chronic conditions, as these individuals must ascertain 
which plans best suit their needs, established medical history, 
and care team.41,47-49 Rural patients may face additional chal-
lenges due to lower access to healthcare services and availability 
of providers. Given the barriers and high and increasing costs 
for individuals with diabetes in particular, navigation aids and 
plan recommendation technology may be beneficial to aid con-
sumers in decision making and overcoming health insurance 
comprehension gaps.47 However, the results of this analysis 
suggest that further policy intervention, such as bench marking 
additional aspects of ACA marketplace plan, is required to 
mitigate the disproportionate cost burden experienced by indi-
viduals with chronic illnesses.

There are several limitations to this study. First, we defined 
low-engagement diabetics without consideration of broader 
socioeconomic factors and health related social needs that may 
impact these patient’s ability to access insurance or health care. 
The individual profile created and tested (female, age 63, with 
$30 120 annual income) does not capture all individuals who 
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would be utilizing ACA marketplace plans, however, this profile 
does capture a uniquely vulnerable population that represents a 
growing share of the U.S. population.50 Future studies may aim 
to utilize additional individual profiles and broader income cat-
egories. Next, at the time of data collection, we were limited to 
reviewing states that had open marketplace portals as some states 
previously imposed account requirements, and address verifica-
tion to view their portals. However, as of July 2024, Healthcare.
gov has created a new webpage that does not require address 
verification with all 50 states viewable. This will allow for future 
related research questions that incorporate data from all 50 
states. It is also critical to investigate how enrollment in market-
place plans has changed given the removal of address verifica-
tion. Additionally, this analysis is limited to 1 year of data on 
marketplace plans as viewing and extracting data on historical 
marketplace plans was not possible through Healthcare.gov. 
However, examining premiums and affordability over time is a 
key area for future research if historical data become available. It 
is important to note that the estimated costs do not reflect actual 
health care utilization, which may lead to over or under estima-
tion. The authors utilized the referenced literature and input 
from clinical experts to create estimated annual health care utili-
zation. Due to the use of HCUP data, we were limited to using 
Medicare payments, rather than commercial payments, which 
suggests that our results may be over estimates or under esti-
mates as commercial payments would likely be higher. Further 
studies should analyze more granular utilization and individual 
level data to understand additional variation in costs, utilization 
of services and the role of social determinants of health.

Conclusions
Even with the success of the ACA, our results highlight the 
disproportionate cost burden placed on individuals enrolled in 
a marketplace plan, especially those with chronic diseases. We 
also highlight the important contribution of costs due to high 
deductibles. These findings are critical for understanding how 
to improve the ACA in the future to continue to increase 
health insurance enrollment especially for those individuals 
with chronic illnesses.
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