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Price Transparency’s Impact on Hospital Prices:
An Analysis of the 2021 Hospital Transparency Final Rule
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Health care expenditures in the United States have risen steadily for decades, imposing a growing financial burden on patients. In response, President
Trump signed an executive order in 2019 requiring hospitals to publicly post the prices of 300 common procedures on their websites that was imple-
mented in 2021. Prior research suggests that price transparency can either increase or decrease prices. This study employs ordinary least squares (OLS)
and a difference-in-difference (DiD) framework to evaluate whether the executive order reduced service prices between 2018 and 2022. I hypothesize
that prices decline in highly competitive hospital markets but rise in less competitive markets following the transparency mandate. Results indicate no
statistically significant change in prices across varying levels of market competition as hospitals became more transparent. The results may be attributed

to low

Introduction

Health expenditures in the United States have been
rising steadily for decades, placing a financial burden
on patients and contributing to medical debt (American
Medical Association, 2025). In response, President
Trump signed an executive order in 2019, effective in
2021, requiring hospitals to publicly disclose prices
for common services. This federal hospital price
transparency policy was intended to help patients
make informed choices and lower hospital prices
nationwide.

In this paper, I examine the effect of the
hospital price transparency (HPT) executive order
on hospital prices. Prior literature finds mixed effects
of price transparency, with prices decreasing in some
settings and increasing in others. These differing
outcomes may reflect differences in regional hospital
market competition across the United States. I test
the hypothesis that the impact of price transparency
varies by market concentration: hospitals operating
in highly competitive markets may respond to
transparency by lowering prices, while hospitals in less
competitive markets may increase prices. To evaluate
this hypothesis, I employ both ordinary least squares
and difference-in-differences models to estimate how
increases in price transparency affect hospital markups
and to assess how prior state-level transparency laws
influenced markups relative to states without such
laws.

While previous research has primarily focused
on the effects of state-level price transparency, no

studies have examined its impact nationally, despite
the policy impacting hospitals nationally. By using
cross-sectional and panel data from 2018-2022, this
study provides a national assessment of the policy’s
effect on hospital pricing. I begin by reviewing the
policy details, the theoretical framework of hospital
pricing and price transparency, and the existing
literature. I describe the data sources and empirical
models, present the results, and discuss the findings,
which indicate that hospital price transparency did not
significantly alter markups during this period. These
findings shed light on the limitations of transparency
policies as a tool for controlling healthcare costs and
highlight the decision making that hospitals face in
response to public pricing information.

Background
Details of the Policy

Healthcare expenditures in the United States
have risen steadily for decades (Adjei et al., 2024). A
contributor to this increase is rising service prices,
the overall payment that the hospital charges patients
and insurers. Between 2015 and 2019, health spending
increased by 21.8%, with about two-thirds of the
increase attributable to higher service prices (2019
HEALTH CARE COST and UTILIZATION REPORT,
2021).

To address rising medical expenditures,
President Trump signed Executive Order 13877,
“Improving Price and Quality Transparency in
American Healthcare to Put Patients First”, in 2019.
The executive order required hospitals to make clear,
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accessible pricing information publicly available
through a machine-readable file and a consumer-
friendly display coveringatleast 300 shoppable services.
The idea of price transparency in healthcare is not new.
Before 2019, 27 states had price transparency laws; the
laws ranged from requiring a good-faith estimate upon
request to requiring hospitals to disclose the out-of-
pocket price to uninsured patients. The 2019 executive
order created a federal blanket price transparency
policy that was more expansive, mandating hospitals
to publicize prices for both uninsured and insured
patients. In response to the 2019 executive order, CMS
Administrator Seema Verma said, “Thanks to President
Trump’s vision and leadership, we are throwing open
the shutters and bringing to light the price of care for
American consumers. Kept secret, these prices are
simply dollar amounts on a ledger; disclosed, they
deliver fuel to the engines of competition among
hospitals and insurers. This final rule and the proposed
rule will bring the transparency we need to finally begin
reducing overall healthcare costs. Today’s rules usher
in a new era that upends the status quo to empower
patients and put them first”(Centers for Medicare and
Medicaid Services, 2019).
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Figure 1: Sample price estimate a patient will see on a hospital
website under the HPT

This policy would allow patients to input their
health insurance status and plan information on a
hospital’s website to receive an estimated price for the
service they plan to receive. Figure 1 above shows a
sample of the price information available to patients.
In this example, a patient with an Anthem Blue Cross
Blue Shield insurance plan who received a bilirubin
lab, a test that accesses liver function, at Providence
Hospital in Fullerton, California, would see that the
total charges, or “service price,” are $167. The service
price is the overall price that the hospital charges. In

this example, the insurance provider will cover $51
of the service price, which is an estimated “copay” or
“coinsurance payment” for cost-sharing plans, leaving
the patient to pay $116 out-of-pocket. For an uninsured
patient, they will only see the service price (Providence
Health and Services Oregon and California, 2026).

The price transparency rule, signed in 2019,
was implemented on January 1, 2021. If hospitals did
not comply with this policy by the start of 2021, they
would be penalized $300/day for noncompliance. In
2022, this penalty was increased to $10/bed/day with a
minimum of $300/day and a maximum of $5,500/day
(Koos, 2025). In his second presidency, Trump issued
another executive order, Executive Order 14221,
“Making America Healthy Again by Empowering
Patients,” to expand the list of shoppable services
reported from 300 to 500 in February 2025. In the
press release following the signing of the executive
order, President Trump stated, “It is the policy of the
United States to put patients first and ensure they have
the information they need to make well-informed
healthcare decisions.” He then justified the expansion
of reported services by reporting the success of the
HPT rule implemented in 2021. President Trump,
in the press release of the 2025 HPT executive order,
says, “One economic analysis from 2023 estimated the
impact of these regulations, if fully implemented, could
result in as much as $80 billion in healthcare savings
for consumers, employers, and insurers by 2025.
Another report from 2024 suggested healthcare price
transparency could help employers reduce healthcare
costs by 27 percent across 500 common healthcare
services. Recent data has found that the top 25 percent
of the most expensive healthcare service prices have
dropped by 6.3 percent per year following the initial
implementation of price transparency during my first
term.”(The White House, 2025). However, the citations
for the studies supporting these results were not
included in the White House press release.

According to the U.S. Bureau of Labor Statistics,
in 2025, “ [Overall] Medical care prices rose 2.8
percent in 2024, following an increase of 0.5 percent in
2023. From December 2023 to December 2024, prices
for hospital and related services rose 4.0 percent,
and physicians’ services increased 2.6 percent” The
increase in healthcare spending, including physician

e e



VANDERBIET UNDERGRADUATE RESEARCH JOURNAL VOL XV

o

and clinical services, raises questions about whether
the HPT lowered service prices at the current moment
as President Trump stated.
Althoughtherearepenaltiesfornoncompliance,
the number of hospitals audited is low. In a 2024
report, the Office of the Inspector General estimated
that 5,879 hospitals have been audited, representing
about 46% (Not All Selected Hospitals Complied
with the Hospital Price Transparency Rule 2024).
Between 2021 and 2025, 28 hospitals were penalized
for noncompliance (Hospital Price Transparency
Enforcement Updates | CMS, 2026). Trump has
signaled that he will increase the number of audits on
hospitals, stating, “Unfortunately, progress on price
transparency at the Federal level has stalled since
the end of my first term. Hospitals and health plans
were not adequately held to account when their price
transparency data was incomplete or not even posted
at all”’(The White House). A lack of enforcement
may cause hospitals to be slow to become compliant,
leading to prices not changing in the short run.

Hospital Pricing

Generally speaking, insurer service price
is set when insurers and hospitals negotiate. These
negotiations are private. Insurers use their market
power to negotiate lower prices and hospitals use their
market power to negotiate higher prices. Previous
studies have shown that the most attractive hospitals
to patients, in terms of hospital characteristics, tend
to have more negotiating power relative to insurers,
leading to higher prices (Wang et al, 2023 A).
Other studies have shown that when there is more
competition amongst insurance companies in a
market, hospital prices decrease. For the uninsured, a
study found that service prices for uninsured patients
are less than or equal to the median negotiated rates
for insured patients 47% of the time for the same
general acute care hospitals in the United States. Wang
et.al. attributes this finding to the fact that uninsured
patients have a “lower willingness to pay and ability to
pay for hospital care, and they may be more sensitive
to higher hospital prices than patients with insurance
coverage. Therefore, offering lower service prices
might be a way that hospitals respond to the greater
price sensitivity from the uninsured and underinsured

patients”. The study also suggests that prices for the
uninsured are likely lower than negotiated rates in
regions with stronger hospital market power and
weaker insurer market power because offering lower
uninsured service prices will attract price-sensitive
patients who chose to forgo insurance coverage due
to high costs (Wang et al. 2023 B). This finding was
consistent for both private insurance and government
plans such as Medicare and Medicaid, with 60% of
negotiated rates being higher than the service price
for the uninsured for the same service (Ruiz Sanchez,
2022). This study looked at only the service price for
brain MRIs whereas Wang, Meiselbach, Cox, et al.
looked at the aggregate cost-to-charge ratio reported
from the CMS’s Hospital Provider Cost Report, which
can explain the difference in the percentages in both of
the findings.

Theory of Price Transparency

The Intuition underlying HPT is that increased
transparency enables buyers to compare prices across
providers and select lower priced options. In turn,
suppliers are incentivized to lower prices to attract
buyers (Bernstein & Crowe, 2024).

However, because patients pay for healthcare
in various ways, they may not have incentives to price
shop. Almost a year after the price transparency rules
were released, a survey was conducted to assess people’s
response to these new policies. Between December
15, 2021, and January 5, 2022, 1,539 Americans
took an online survey. In the survey, the majority
of respondents ranked price as the most important
factor when choosing a healthcare provider, ahead
of quality, convenience, and provider relationship
for primary care services, knee MRIs, and newborn
delivery. This would indicate that patients are sensitive
to price and have incentives to price shop. However,
only 24% of respondents were aware that hospitals
must disclose prices for tests and treatments. When
asked whether comparing prices could help them save
a significant amount of money, 40% agreed; however,
only 32% of respondents knew how to find prices for
tests or treatments. The study also found that 40% of
respondents said that they do not need to compare
prices because they have insurance (Triana et al
2022).
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The reasons for unequal incentives to price shop
are differences among healthcare plans. For uninsured
patients, there is an incentive to price shop because
they bear the full burden of the service price and will
seek out hospitals with lower service prices, which is
the total amount a hospital expects to be paid for a
given service from the individual and/or the insurance
company. Insured patients with high-deductible plans
or plans with a high percentage of cost-sharing thatis a
function of service prices, such as the coinsurance rate,
have incentives to seek hospitals with lower service
prices to reduce their out-of-pocket payments. Other
insured patients may have cost-sharing caps, such as
copays2. In that case, patients have no incentive to price
shop or choose hospitals based on service prices.

Data

In this study, I use publicly available data from
the Centers for Medicare and Medicaid Services (CMS),
the Hospital Consumer Assessment of Healthcare
Providers and Systems (HCAHPS),CareJourney, and
the Kaiser Family Foundation to examine how price
transparency affects hospital service prices.

The CMS Hospital Provider Cost Report is
submitted annually by Medicare certified hospitals.
Data from 2011 to 2023 are publicly available for
hospitals across the United States. This dataset contains
two primary types of information: (1) hospital financial
data, including assets, liabilities, costs, and charges, and
(2) hospital characteristics, such as the number of beds,
interns, and employees. These cost reports are used for
Medicare reimbursement, regulatory oversight, and
hospital financial analysis. The question used to find
the proportion of patients who would recommend a
given hospital is in Appendix B.

Hospital reputation is a primary factor
influencing patients’ hospital choice. In a survey of
4,672 randomly selected adults, 61.9% of respondents
reported that hospital reputation was the most
important factor when choosing a hospital. Prior
research supports the importance of reputation in
shaping patient perceptions (Ellis et al., 2020). Mira
et al. (2014) find that greater patient confidence
in hospital professionals is associated with more
positive perceptions of hospital safety; specifically,
each additional point of confidence corresponds to

a 15% increase inperceived hospital safety. Hospital
reputation also affects hospital pricing. Beauvais et al.
(2020) find that hospitals with stronger reputations
tend to charge slightly lower prices. To account for

hospital reputation, I use HCAHPS survey data.
HCAHPS isastandardized questionnaire administered
torandomly selected adult patients nationwide between
48 hours and six weeks after hospital discharge. The
survey includes nineteen questions related to quality of
care,suchascleanliness, quietness,communication with
doctors and nurses, and medication communication.
These data are used both to help patients compare
hospitals and to allow hospitals to monitor and
improve quality. To measure hospital compliance with
the HPT rule, I use data from CareJourney, published
in 2022. The CareJourney dataset combines Turquoise
Health’s hospital transparency data with hospital-level
Herfindahl-Hirschman Index (HHI) data compiled
by Dr. Zack Cooper (Cooper et al., 2022). Turquoise
Health’s hospital transparency data provide an ordinal
compliance score ranging from 1 to 5, where 5 indicates
full compliance with HPT requirements and 1 indicates
complete noncompliance. A score of 4 indicates that a
hospital has met most HPT requirements, with largely
complete pricing information and well-formatted price
disclosures. A score of 3 reflects partial compliance,
characterized by missing service price data or poorly
formatted disclosures that limit price clarity for
patients. A score of 2 indicates minimal compliance,
with most pricing data missing or presented in an
unclear format (Hospital Price Transparency Research
Datasets | Turquoise Health, n.d.). The Turquoise
Health hospital transparency dataset was initiated in
March 2022. The CareJourney dataset also includes
hospital-level HHI data, created by Dr. Zack Cooper
in March 2022, which measures hospital market
competitiveness. The HHI is calculated as the sum
of the squared market shares of hospitals within a
regional market. An HHI below h1,500 indicates a
competitive market, an HHI between 1,500 and 2,500
indicates moderate concentration, and an HHI above
2,500 indicates a highly concentrated market. To
measure insurance market concentration, I use the
Large Group Insurance Market Competition dataset
from the Kaiser Family Foundation, which reports
the HHI scores and the market share for the largest
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insurer in every state. The data is from 2022, aimed
at capturing the market concentration of large group
insurance companies for every state. An HHI score
under 1,500 indicates a competitive market, 1,500 to
2,500 a moderate concentration, and above 2,500 a
highly concentrated market.

Summary Statistics

Most hospitals are in the highly concentrated
HHI category and are fully compliant in the dataset.
There are significantly fewer hospitals in the
competitive and moderately concentrated category
than in the highly concentrated category

Count of Observations by HHI Classification
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There are no hospitals in complete non-compliance;
most are fully compliant or on their way to becoming
tully compliant.
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In 2018, the average charge-to-cost ratio was 3.87; in
2019, 3.87; in 2020, 3.80; in 2021, 3.88; and in 2022,
5.10.

I

2018 summary statistics

HHI Mean charge- | Standard n

Classification | to-cost ratio deviation

Competitive 4.39 2.15 37

Highly 487 2.38 569

Competitve

Moderately 6.00 3.01 105

Concentrated

Overall 3.87 2.59 2121
2019 summary statistics

HHI Mean charge- | Standard n

Classification | to-cost ratio deviation

Competitive 4.19 2.05 46

Highly 4.88 245 573

Competitve

Moderately 6.04 3.17 102

Concentrated

Overall 3.87 2.67 2092
2020 summary statistics

HHI Mean charge- | Standard n

Classification | to-cost ratio deviation

Competitive 4.11 2.12 37

Highly 479 2.48 571

Competitve

Moderately 5.88 3.27 105

Concentrated

overall 3.80 2.73 2050
2021 summary statistics

HHI Mean charge- | Standard n

Classification | to-cost ratio deviation

Competitive 4.26 2.20 38

Highly 493 2.53 581

Competitve

Moderately 6.18 3.50 109

Concentrated

Overall 3.88 2.69 2008
2022 summary statistics

HHI Mean charge- | Standard n

Classification | to-cost ratio deviation

Competitive 4.20 2.61 40

Highly 5.00 228 637

Competitve

Moderately 6.24 2.78 117

Concentrated

Overall 5.10 293 848
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Empirical Method

Two empirical models are employed. In the
first model, I will use a cross sectional dataset from
the year 2022 to estimate an OLS model that shows
how hospital markup, or charge-to-cost ratio, changes
when hospitals become more compliant with HPT to
the executive order. In the second model, I will use a
panel dataset from the years 2018 to 2022 to estimate a
difference-in-difference model to compare hospital
markup changes between states with price transparency
laws, prior to HPT and states without.

For both models, only hospitals that offer
general health services are included to ensure a pool
of homogenous hospitals. That is, I exclude hospitals
affiliated with the U.S. Department of Veterans Affairs,
specialty hospitals, rehabilitation hospitals, hospitals
that only provide psychiatric care, hospitals located in
the U.S. Indian reservations that exclusively cater to the
Native American population, and charitable hospitals
who offer services for free or at a significantly reduced
rate due to charitable contributions from third party
donors or other funding sources. These hospitals either
have access to a consistent pool of external funding or
offer only specialized services most hospitals do not
provide.

Dependent Variable

I will use the charge-to-cost ratio as my dependent
variable. certified hospitals have to disclose the total
cost and charges where total costs are the costs that
the hospital incur to provide services including
unreimbursed care, charity care, and operating costs
and total charges also known as service price is
the service price that hospitals set for a service. The
charge-to-cost ratio is a measurement of the mark up
for services. If the charge-to-cost ratio is greater than
1, then the price charged to patients is greater than the
costs the hospital incurs. If the charge-to-cost ratio
is 3, then a given hospital charges three times more
than it costs for a service. The charge-to-cost ratio is
typically used by CMS to determine reimbursement
rates but has been used in a measurement of price for
studies examining the relationship between hospital
features and pricing (Beauvais et al., 2020, Hilsenrath
etal., 2015).

Independent Variable

In both models, I include controls for the
number of interns, number of hospital beds, number
of employees, hospital recommendation ratings, urban
versus rural status, state fixed effects, and hospital and
insurance market concentration as measured by HHI
category.

To account for hospital types, such as
community hospitals, research hospitals, or general
service hospitals, I use the number of interns,
employees, and hospital beds as proxies which I
accessed from the CMS Hospital Provider Cost Report.
Hospitals with fewer beds, employees, and interns are
more likely to be community hospitals, while hospitals
with larger bed counts and higher numbers of interns
are more likely to be teaching or research hospitals. I
also use an urban versus rural indicator from the CMS
Hospital Provider Cost dataset that includes a dummy
variable indicating whether a hospital is located in an
urban or rural area to account for higher service prices
in areas with limited provider availability (Lin et al.,
2020).

To address hospital reputation, I will use the
percentage of people who respond‘definitely yes”
when asked if they would recommend the hospital to
someone else from the HCAPS dataset3.

State fixed effects, based on hospital addresses
reported in the CMS Hospital Provider Cost Report,
are included to account for variation in state-level
policies that affect hospital pricing. States differ to the
extent to which they regulate hospital charges through
pricing caps and patient protection laws. For example,
California’s Hospital Fair Pricing Act of 2006 limits
the amount hospitals can charge underinsured or
uninsured residents with incomes below 3.5 times the
Federal Poverty Level (Place a Limit on Gross Charges
for Patient Care Services or Items Set by Certain Private
Hospitals [Ballot], 2015), whereas Missouri imposes
no comparable limits on hospital charges (Bram Sable-
Smith, 2023).

Finally, I include HHI categories to measure
market competitiveness for both hospitals and
insurance companies. These controls account for
pricing variation arising from differences in local
market competition. The hospital HHI accounts for
the differing service prices hospitals
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charge. Hospitals operating in highly competitive
markets face greater pressure to offer lower service
prices, while hospitals in less competitive markets may
exercise greater market power and set higher service
prices. The insurance HHI accounts for the prices that
insured patients pay. In areas with limited competition

among insurance companies, negotiated prices
between hospitals and insurers tend to be higher than
in markets with more competitive insurance markets.
By accounting for HHI scores as a measurement of
market competition for both hospitals and insurers,
some of the variation in prices across the United States
is captured. The Herfindahl-Hirschman Index (HHI)
is calculated as the sum of the squared market shares
of all firms in a given market and serves as a standard
measure of market concentration. An HHI below 1,500
indicates a highly competitive market, an HHI between
1,500 and 2,500 reflects moderate concentration, and
an HHI above 2,500 indicates a highly concentrated
market with limited competition.

OLS regression model

The following is the cross sectional linear regression
model using 2022 data.

YjS=BO+XjB+yS+ujS

. Charge

Where ;¢ s for hospital j in state s

and X are hospital characteristics (price transparency
score*HHI category, indicator variable for if a hospital
is an urban or rural area, number of hospital beds,
number of hospital employees excluding interns and
residents, number of interns and residents, percentage
of patients that respond “definitely yes” when asked if
they would recommend the hospital)

y,: state fixed effects

W= unobservables

I use the year 2022 since it is the only year where the
CMS, HCAPS, and CareJourney

dataset are all publicly available. It is possible that price
transparency impacts hospital behavior

beyond 2022. As hospitals observe competitor’s service
prices, they may alter their service prices

past the year 2022. Patients might also start shopping
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more as they become more aware of the ability to price
shop. There may be a time lag in the policy, as patients
may be unaware that they can price-shop or lack an
incentive to do so, therefore the charge-to-cost ratio
may change more in the future than what is being
captured in 2022.

Difference-in-Difference model

To measure how price transparency affects
prices over time, I will use a difference-in-differences
model for the years 2018-2022. Before the federal
transparency law was enacted in 2021, 27 states already
had their own transparency laws. Because no state had
a policy exactly like the executive order, I chose states
for my treatment group that share similar aspects of
the policy. I chose states where hospitals were required
to report the procedure price for a given insurance
plan to the patient upon request. I did not include
states with “good faith estimate” price transparency
laws, only prescription medicine transparency laws,
or states where hospitals were only required to inform
uninsured patients upon request, given that most
patients have insurance coverage. The states that met the
criteria were New Hampshire, Florida, and Montana,
all of which had state transparency laws implemented
before 2018. Hospitals in these three states are the
control group in the difference-in-difference model.
The hospitals in the control group should not notice
a significant change in prices after the federal law’s
implementation, since they were already required
to have some degree of price transparency prior to
the executive order. The treatment group are states
without price transparency policies prior to the 2021
when the HPT was implemented and states with only
pharmaceutical transparency laws or weak hospital
transparency laws.

The degree of price transparency will not
be included in the difference-in-differences model
because data on how compliant hospitals were with
price transparency laws were collected starting in 2022.
The model will assume that hospitals in Montana,
Florida, and New Hampshire were compliant with
their state transparency laws before the federal law,
and that hospitals in all states were compliant after
the 2021 federal law. Given that no hospitals were in
complete noncompliance in 2022 and the majority
were fully compliant, the federal policy was integrated
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by varying degrees across all hospitals observed.

Difference-in-difference model for years 2018-2022

Vig =t A, + B (Prior X Treat) +X Y teg
Where:

Vit charge — to — costratio for hospital j in state s during yeart
X’ 'j[; time varying hospital covariates(number of interns, recommend hospital, number of employees, HHI

categories)
Pastt: equals 1if t > 2021, 0 otherwise

Treats: equals 0 if state s had prior price transparency laws, 1 otherwise
uj: hospital fixed ef fects
}‘:: year fixed ef fects

B: dif ference — in — dif ference estimate

Endogeneity
Oster bounds
beta* 0.0601
(beta*-beta controlled)"2 0.000305
Alternative Solution 1 83.7
(beta[AS1]-beta controlled)*2 6989
Uncontrolled coefficient 0.107
Controlled coefficient 0.0776
Uncontrolled R-square 0.00140
Controlled R-square 0.328
Max R-square 0.48

Gelbach Decomposition Results

Results
Decomposition of Bias Contributions
OLS RCSllltS Each control variable’s contribution to bias in the compliance—charge relationship
) Number.of Beds
s
& Number.of Intems.and Residents. FTE
charge ; S recom_bos
——— = B+ B,compliance score oo
cost 0 1 -0.02 001 0.00
ACOMPLIANCE_SCORE
Coeflicient Standard error Delta compliance score
Intercept 0.285%* 0.02 Number of beds -0.0245
Compliance score -0.008+ 0.005 Number of interns and residents 0.00552
Number of 791 Recommend hospital -0.00457
reservations total -0.0236
R-squared 0.003

+10% significance, *5% significance, **1% significance,
***0.1% significance

%fi = B, + B,compliance score + B,HHI Category + Burban vs. rural + ,number of beds

ﬁsnumber of employees + B 6number of interns + B7recommend hospital + Bsinsurance HHI

Coefficie | Standard 95% Confidence | Actual 95%
nt error Interval coefficient Confidence
for Interval
independent
variable
Intercept 4637 |1.938 0.8322,8.4421)
Compliance -0.396 0.355 -1.0933,0.3007)
Compliance*Highly | 0.510 0.371 -0.2187,1.2392)  [0.114 0.0953,0.3232)
Concentrated
(competitive is
baseline)
Compliance*Moder | 0.505 0417 -03133,13227)  [0.109 0.3289,0.5467)

ately Concentrated
(competitive is

baseline)

Number of 791
observations

R-squared 0.330

Adjusted R-squared | 0.279

There are concerns about endogeneity with the
OLS results, since hospitals with higher prices may not
want to reveal their prices by publishing them all.

The results from the Oster bounds analysis
show, in Table 4, without controlling for any other
factors, a one-degree increase in price transparency
is associated with a 0.107 increase in markup. After
including observed controls, the estimated effect
decreases to 0.0776, though it remains positive,
suggesting that greater price transparency is still
associated with a slight increase in markup.

The Gelbach decomposition, displayed in
Table 5, provides more insight into which control
variables drove down the coefficient change from
0.107 to 0.0776. It shows that the number of beds, a
proxy for hospital size, is the largest contributor to
the reduction in the coefficient from the uncontrolled
to the controlled model, accounting for a decrease
of approximately -0.0245. Other factors, including
the number of interns and residents (0.00552) and
the hospital recommendation score (-0.00457), also
contribute, but to a smaller extent. Collectively, these
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observed covariates explain nearly all of the change in
the coefficient.

The analysis from the Oster bounds shows that
unobserved factorswould need tobe 83.7 times stronger
than the observed variables to reduce the effect to zero,
and the potential bias from unobservable variables is
very small at 0.000305. With a maximum R-squared
of 0.48, the model explains a moderate portion of the
variation in markup. These results suggest that while
observed controls largely account for the change in the
coeflicient, the association between price transparency
and markup is robust and unlikely to be driven by
unobserved confounding variables.

Difference-in-difference 2018-2022

%‘fﬂ =B, + B,(Prior_x Treat) + B, number of interns + B,number of employees +

B 4recommend hospital + BSHHI category

Coefficient Standard error 95% confidence
interval
Difference-in-differe | -0.2924 0.2845 (-0.8503,0.2654)
nce
Highly 1.402%%* 0.02513 (0.9090,1.8946)
concentrated(compe
titive is base)
Moderately 1.727%%* 0.02665 (1.2047,2.2499)
concentrated(compe
titive is base)
Multiple 0.6473
R-squared(full
model)
Adjusted multiple 0.5633
R-squared(full
model)
F-statistic(full 7.704
model)
F-statistic(proj 23.57
model)

%{i =B, + B,(Prior_x Treat) * HHI Category + B, number of interns +

B3number of employees + B recommend hospital + B 5HHI category
4
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| 2

Coefficient Standard 95% Actual 95% confidence
error confidence coefficient interval
interval for

independent
variable
(Prior * Treat) for -0.08237 0.3233 (1-;)).71 62,0.55 |-0.2943
highly
concentrated

(-0.8552,0.2667)

(Prior * Treat) for -0.1058 -0.3736 (6—%9393,0.62 -0.3177
moderately
concentrated

(-0.9871,0.3516)

Multiple 0.6473
R-squared(full
model)

Adjusted multiple | 0.563
R-squared(full
model)

F-statistic(full 7.676
model)

F-statistic(proj 17.686
model)

Analysis
OLS

From Table 1, the results from the baseline
OLS regression indicate that in 2022 there is a
statistically significant linear relationship between
price transparency and hospital markup. The average
charge to cost ratio in 2022 was 5.10, with a standard
deviation of 2.93. Specifically, a one unit increase in
price transparency is associated with a 0.008 decrease
in hospital markup.

After adding control variables in Table 2,
including state fixed effects, urban versus rural status,
number of beds, insurance HHI, hospital HHI,
number of interns and residents, and the percentage of
patients who recommend the hospital, the estimated
coefficient increases in magnitude, implying that a one
unit increase in price transparency is associated with
a 0.078 decrease in hospital markup. However, this
estimate is no longer statistically significant. The 95%
confidence interval ranges from —0.1065 to 0.2613,
indicating uncertainty around the estimate and
allowing for either a decrease or an increase in hospital
markup.

To test the hypothesis that price transparency
increases prices in markets with few hospitals but
decreases prices in markets with many hospitals, I
estimated a separate OLS specification that interacted
with hospital market concentration with price
transparency. This interaction term captures whether
the effect of price transparency on hospital markup

I
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varies by the level of market competition. The results,
shown in Table 3, indicate that, relative to competitive
markets, a one unit increase in price transparency is
associated with a 0.114 increase in hospital markup in
highly concentrated markets and a 0.109 increase in
moderately concentrated markets. However, neither
of these estimates is statistically significant. Both
coefficients are small, within one-tenth of a standard
deviation, and suggest a positive relationship between
price transparency and markup in more concentrated
markets, though the estimates are imprecisely
measured.

Difference-in-difference

The difference-in-difference model assumes
that hospitalsin Florida, New Hampshire,and Montana
are fully compliant with the state transparency law.
The parallel assumption does hold as shown in the
graph in Appendix D. In the first difference-in-
difference model, displayed in Table 6, the estimated
coefficient indicates a —0.2924 change in hospital
markup for hospitals subject to price transparency
relative to hospitals without price transparency prior
to 2021. However, this estimate is not statistically
significant. The confidence interval (-0.8503,0.2654)
shows substantial uncertainty, indicating that price
transparency could be associated with a large decrease
in or a modest increase in markup.

When interacting the difference-in-difference
estimator with hospital market concentration in Table
7, the estimated coefficients are —0.2943 for highly
concentrated markets and —0.3177 for moderately
concentrated markets, relative to competitive markets.
Both estimates are not statistically significant.
These results suggest that, prior to 2021, hospitals
in highly and moderately concentrated markets did
not experience statistically significant differences in
pricing between states with price transparency laws
and states without such laws.

Conclusion

In general, the 2021 price transparency law
did not have a significant impact on hospital prices as
anticipated. Across market concentrations, hospital
service markups remained largely unchanged as
hospitals became more transparent. While many

patients consider price an important factor in their
healthcare decisions, some may lack the incentives
or ability to price-shop. Even when patients do not
compare prices or choose the lowest-price hospital,
hospitals may still benefit from transparency through
the form of increased information. Requiring all
hospitals to publish prices provides them with more
information during negotiations with insurance
companies, potentially increasing their bargaining
power and enabling them to secure higher prices.
Conversely, hospitals may lower prices to avoid being
perceived as high-priced providers, particularly in
highly competitive markets.The combination of price
increases in some markets and decreases in others
may explain why the OLS results covering hospitals
nationwide show no significant change in hospital
markup. This may be a short-run result, as hospitals
are still getting into compliance and may change their
prices once more hospitals in a given area increase
their compliance with HPT.

The results may also be attributed to the low
enforcement rate between 2021 and 2022. Limited
enforcement by the Centers of Medicare and Medicaid
likely reduced hospitals’ incentives to prioritize
compliance with the HPT, which may explain the
lack of change in service prices as hospitals are not
incentivized to change their behavior. However, the
Trump administration has signaled an increase in
hospital audits for compliance, which may lead to
a greater number of hospitals moving toward full
compliance in the future. In the long run, prices may
move as hospitals become increasingly compliant.

The difference-in-differences results
also indicate no significant change in hospital markup.
This suggests that state level price transparency laws
may have had little effect on markups relative to states
without such laws. The lack of observed impact could
reflect incomplete compliance among hospitals in
Montana, Florida, and New Hampshire, and the
limited sample size from these three states reduces the
statistical power to detect meaningful effects. There
is also no way to measure how compliant hospitals
in Montana, Florida, and New Hampshire were to
the state law, so it is possible that the markup for
hospitals in the three states did not change with state
transparency laws.

e e
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In future research, examining insurance
negotiated rates as a measure of price could provide
a more comprehensive understanding of hospital
pricing behavior after the implementation of the HPT.
Because negotiated rates directly reflect the outcomes
of negotiations between insurers and hospitals,
increased information symmetry resulting from
price transparency policies may change negotiation
dynamics, affecting prices. Furthermore, the majority of
Americans are insured and do not pay the service price
rate. Analyzing these negotiated rates would therefore
help clarify whether transparency influences pricing
through changes in bargaining power rather than
through posted service prices alone. 2019 HEALTH

References

2019 HEALTH CARE COST AND UTILIZATION
REPORT. (2021). https://healthcostinstitute.org/wp-
content/uploads/images/pdfs/HCCI_2019_Health_
Care_Cost_and_Utilization_Report.pdf

Adjei, N. N., Haas, A., Sun, C. C., Zhao, H., Yeh, P.
G., Giordano, S. H., Iakovos Toumazis, &Meyer, L.
A. (2024). Health care costs in the United States by
demographic characteristics and comorbidity status.
Value in Health, 28(2). https://doi.org/10.1016/j.
jval.2024.10.3847

American Medical Association. (2025, April 17).
Trends in health care spending. American

Medical  Association.  https://www.ama-assn.org/
about/ama-research/trends-health-care-spending

Barnes, K., Glied, S. A., Handel, B., & Kim, G. (2024).
The Impact of Price Transparency in Outpatient
Provider Markets. Social Science Research Network.
https://doi.org/10.2139/ssrn.4867444

Beauvais, B., Gilson, G., Schwab, S., Jaccaud, B., Pearce,
T., & Holmes, T. (2020). Overpriced? Are Hospital
Prices Associated with the Quality of Care? Healthcare,
8(2), 135. https://doi.org/10.3390/healthcare8020135

Bernstein, D. N., & Crowe, J. R. (2024). Price
Transparency in United States’ Health Care: A
Narrative Policy Review of the Current State

and Way Forward. Inquiry, 61.
org/10.1177/00469580241255823

https://doi.

Centers for Medicare and Medicaid Services. (2019,
November 15). Trump Administration Announces
Historic Price Transparency Requirements to Increase
Competition and Lower Healthcare Costs for All
Americans | CMS. Cms.gov. https://www.cms.gov/
newsroom/press-releases/trump-administration-
announces-historicprice-transparency-requirements-
increase-competition-and

Christensen, H., et al. “The Only Prescription
Is Transparency: The Effect of Charge-Price-
Transparency Regulation on Healthcare Prices”
Management Science, vol. 66, no. 7, 29 Jan. 2020,
https://doi.org/10.1287/mnsc.2019.3330.

Cooper, Z., Doyle, Jr., Joseph J., Graves, J. A., & Gruber,
J. (2022, February 1). Do Higher-Priced Hospitals
Deliver Higher-Quality Care? National Bureau of
Economic Research. https://www.nber.org/papers/
w29809

Desai, S., Hatfield, L. A., Hicks, A. L., Sinaiko, A. D,
Chernew, M. E., Cowling, D., Gautam, S., Wu, S., &
Mehrotra, A. (2017). Offering A Price Transparency
Tool Did Not Reduce Overall Spending Among
California Public Employees And Retirees. Health
Affairs, 36(8), 1401-1407. https://doi.org/10.1377/
hlthaff.2016.1636

Dieleman, J. L., Squires, E., Bui, A. L., Campbell, M.,
Chapin, A., Hamavid, H., Horst, C,, Li, Z., Matyasz, T.,
Reynolds, A., Sadat, N., Schneider, M. T., & Murray,
C. J. L. (2020). Factors Associated With Increases in
US Health Care Spending, 1996-2013. JAMA, 318(17),
1668. https://doi.org/10.1001/jama.2017.15927

Ellis, R. J., Yuce, T. K., Hewitt, D. B., Merkow, R. P,
Kinnier, C. V., Johnson, J. K., & Bilimoria, K. Y. (2020).
National Evaluation of Patient Preferences in Selecting

Hospitals and Health Care Providers. Medical
Care, 58(10), 867-873. https://doi.org/10.1097/
mlr.0000000000001374

I



VANDERBIET UNDERGRADUATE RESEARCIH JOURNAL VOL XV

e I _ Zar
R RN T .

Fact Sheet: President Donald J. Trump Calls on
Congress to Enact The Great Healthcare Plan.

(2026, January 15). The White House. https://www.
whitehouse.gov/fact-sheets/2026/01/fact-sheet-
president-donald-j-trump-calls-on-congress-to-
enact-the-great-healthcare-plan/

HCAHPS Survey YOUR CARE FROM NURSES.
(n.d.).  https://www.hcahpsonline.org/globalassets/
hcahps/quality-assurance/2022_survey-instruments_
english_mail.pdf

Hilsenrath, P, Eakin, C., & Fischer, K. (2015). Price-
Transparency and Cost Accounting. INQUIRY: The
Journal of Health Care Organization, Provision,
and Financing, 52, 004695801557498. https://doi.
org/10.1177/0046958015574981

Hospital Price Transparency Enforcement Updates |
CMS. (2026, January 26). Cms.gov.
https://www.cms.gov/newsroom/fact-sheets/hospital-
price-transparency-enforcement-upd

ates#_ftnl

Ji, Y., & Kong, E. (2022). US Hospital Characteristics
Associated With Price Transparency Regulation
Compliance. JAMA Health Forum, 3(6), €221702.
https://doi.org/10.1001/jamahealthforum.2022.1702

Koos, H. (2025). Reforming Hospital Price
Transparency Enforcement: Closing Loopholes And
Empowering Patients. Forefront Group. https://doi.
org/10.1377/forefront.20251021.630519

Lin, C.-C. C,, Hirai, A. H., Li, R, Kuklina, E. V., &
Fisher, S. K. (2020). Rural-Urban Differences in
Delivery Hospitalization Costs by Severe Maternal
Morbidity Status. Annals of Internal Medicine, 173(11_
Supplement), S59-S62. https://doi.org/10.7326/m19-
3251

Martin, A. B., Hartman, M., Washington, B, &
Catlin, A. (2024). National Health Expenditures In
2023: Faster Growth As Insurance Coverage And
Utilization Increased. Health Affairs, 44(1). https://doi.
org/10.1377/hlthaff.2024.01375

Not All Selected Hospitals Complied With the Hospital
Price Transparency Rule. (2024). https://oig.hhs.gov/
documents/audit/10042/A-07-22-06108.pdf

Pan, X., & Yaraghi, N. (2025). From hidden fees
to open Books: An empirical examination of the
impact of hospital price transparency rule on
costs and quality of medical services. Production
and  Operations  Management. https://doi.
org/10.1177/10591478251367520

Parker Indian Health Center | Center For Rural
Health. (n.d.). Crh.arizona.edu. https://crh.arizona.
edu/parker-indian-health-center

Patel, K. N., Shih, S.-E, Bondugula, C., Carroll, N.
W., Karim, S. A., Ford, E. W,, & Lee, S.-Y.D. (2023).
Hospital compliance with price transparency policy in
the U.S. Journal of Hospital Management and Health
Policy, 7(0). https://doi.org/10.21037/jhmhp-23-31

Ruiz Sanchez, G. (2022). Variation in reported
hospital cash prices across the United States and how
they compare to reported payer-specific negotiated
rates. Economics Letters, 211, 110226. https://doi.
org/10.1016/j.econlet.2021.110226

Providence Health and Services Oregon and California.
(2026). Providence Health and Services Oregon and
California. https://mychartor.providence.org/mychart/
GuestEstimates/AcceptDisclaimer?svcArea=WP-
24AySvNeeSZPtd10Q11ZMuXg-3D-3D-24Vxz3
BBQ9VRXIx5N3etm99cPicCwScPkmzGY484GfH
hs-3D&isMultiSA=True&location=WP-24zHe6-2Bn-
nLjYj37SkG8tBnqg3D-3D-24NJkSxdjovvwvMqvzwEh]
C092W740A0hB80njOFS8vCBc-3D

The White House. (2025, February 25). Making
America Healthy Again by Empowering Patients
with Clear, Accurate, and Actionable Healthcare
Pricing Information. The White House. https://
www.whitehouse.gov/presidential-actions/2025/02/
making-america-healthy-againby-empowering-
patients-with-clear-accurate-and-actionable-
healthcare-pricing-information/

e e



VANDERBIET UNDERGRADUATE RESEARCH JOURNAL VOL XV

Triana, Austin J, Lauren A Hatcher, Stefan Koester,
Dawn Iacobucci, Arthur B Laffer, and Larry Van.
2022. “Ignorance Is Not Bliss: Discordant Beliefs and
Preferences for Prices among Healthcare Consumers
in the United States” HMPI: Health Management,
Policy &Innovation, no. October 2022: Volume 7, Issue
3 (October). https://hmpi.org/2022/10/07/ignorance-
is-not-bliss-discordant-beliefs-and-preferences-for-
prices-among-healthcare-consumers-in-the-united-
states/.

U.S. Bureau of Labor Statistics. (2025, January 24).
Consumer Price Index: 2024 in review. Bureau of
Labor Statistics. https://www.bls.gov/opub/ted/2025/
consumer-price-index-2024-in-review.htm

Wang, Y., Meiselbach, M. K., Cox, J. S., Anderson, G.
E, & Bai, G. (2023) A. The Relationships Among Cash
Prices, Negotiated Rates, And Chargemaster Prices
For Shoppable HospitalServices. Health Affairs, 42(4),
516-525. https://doi.org/10.1377/hlthatt.2022.00977

Wang, Y., Meiselbach, M. K., Xu, J., Bai, G., & Anderson,
G. (2023) B. Do Insurers With Greater Market Power
Negotiate Consistently Lower Prices for Hospital
Care? Evidence From Hospital Price Transparency
Data. Medical Care Research and Review, 81(1), 78—
84. https://doi.org/10.1177/10775587231193475

Younessi, D. N, Lin, J. C., Greenberg, P. B., & French,
D. D. (2022). Correlates of Price Transparency for
Healthcare Services in United States Hospitals.
ClinicoEconomics and Outcomes Research, Volume

14, 601-606. https://doi.org/10.2147/ceor.s378475z




VANDERBIET UNDERGRADUATE RESEARCIH JOURNAL VOL XV

About The Author

acqueline Huang is a senior majoring in Eco-
Jnomics and Public Policy and minoring in Asian
tudies, Business, and Data Science for South-
ern California. Her primary interest is in health-
care economics. She will be staying at Vander-
bilt for the Masters in Data Science program.

Jacqueline Huang

Majors:
Economics
and Public Policy
Minors:

Asian Studies,
Business and
Data Science




