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ABSTRACT

OBJECTIVE
To estimate changes in healthcare spending in the US 
after implementation of the No Surprises Act (NSA) 
in 2022 among adults with direct purchase private 
insurance.
DESIGN
Quasi-experimental difference-in-differences study.
SETTING
24 US states.
PARTICIPANTS
Adults aged 19-64 years with direct purchase private 
insurance who participated in the Annual Social and 
Economic Supplement of the Current Population 
Survey 2019-24 and resided in states that gained NSA 
surprise billing protections (intervention states) or 
in states with comprehensive protections already in 
place (control states).
MAIN OUTCOME MEASURES
Inflation adjusted out-of-pocket spending, insurance 
premium spending, and high burden medical 
spending (defined as spending >10% of total family 
income on both out-of-pocket and premium costs).
RESULTS
The study population included 17 351 privately 
insured adults, with 8204 residing in the 18 
intervention states and 9147 in the six control states. 
After implementation of the NSA, out-of-pocket 
spending showed a decline among privately insured 
adults in intervention states (from $3674 (£2776; 
€3214) to $2922, relative percentage change 

−16.5%, 95% confidence interval (CI) −27.9% to 
−3.2%), but not among privately insured adults 
in control states ($2704 to $2550, 1.9%, −11.6% 
to 17.4%). A significant differential reduction was 
observed in out-of-pocket spending among privately 
insured adults in intervention states compared with 
control states after the NSA (relative percentage 
change −18.0%, −30.2% to −3.7%; absolute change 
−$567, 95% CI −$1031 to −$102; P=0.02). In 
contrast, no differential changes were observed 
in premium spending (relative percentage change 
1.9%, −13.9% to 20.7%; absolute change $93, 
−$737 to $924; P=0.82) and in high burden medical 
spending (absolute percentage point change −1.0%, 
95% CI −5.2% to 3.1%, P=0.62) between the two 
groups. These findings were consistent across 
sociodemographic characteristics, including sex, 
race/ethnicity, poverty status, education level, and 
employment status.
CONCLUSIONS
Substantial declines occurred in out-of-pocket 
spending among direct purchase privately insured 
adults who gained NSA surprise billing protections. In 
contrast, premium spending and high burden medical 
spending did not change. Additional policy efforts are 
needed to reduce healthcare related financial strain in 
the US.

Introduction
In the US, nearly one in five insured adults report 
receiving surprise medical bills after out-of-network 
emergency visits or in-network hospital admissions 
involving out-of-network providers.1-3 Surprise 
bills reflect the difference between what providers 
charge and what insurers are willing to pay, and the 
remaining balances that patients are responsible for 
often exceed thousands of dollars because they are not 
subject to usual out-of-pocket limits.4-6 While federal 
protections from surprise billing for people with public 
health insurance have been longstanding, these same 
protections have not been universally applied to those 
with private insurance.7-9

In response to substantial concern among patients, 
health system leaders, and policy makers about the 
financial toxicity associated with surprise billing, the 
No Surprises Act (NSA) was enacted on 27 December 
2020 and took effect on 1 January 2022.10  Box 1 
provides details about the NSA and related concepts. 
The primary intent of this bipartisan law was to establish 
federal protections for privately insured patients by 
prohibiting surprise billing for emergency services, 
air ambulance transportation, and out-of-network 
non-emergency services at in-network facilities, and 
limiting cost sharing to in-network rates.10  11 The 
NSA also created the independent dispute resolution 

WHAT IS ALREADY KNOWN ON THIS TOPIC
Nearly one in five insured adults in the US report receiving surprise medical bills 
for out-of-network care, often amounting to thousands of dollars in out-of-pocket 
costs
The No Surprises Act (NSA) was designed to protect privately insured patients 
from surprise medical bills and promote fair payment negotiations between 
providers and insurers for out-of-network services
Policy makers projected that the NSA could also reduce overall healthcare costs 
and patient premium spending by lowering provider payments

WHAT THIS STUDY ADDS
Findings of this study suggest that the NSA achieved its primary goal of shielding 
patients from surprise medical bills and reducing out-of-pocket spending among 
adults with direct purchase private insurance
Patient spending on insurance premiums did not change after the NSA, 
suggesting that opportunities to improve the payment negotiation process 
remain
The prevalence of high burden medical spending did not change, highlighting 
the need to build upon the law to protect patients from healthcare related 
financial strain in the US
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process—a final offer arbitration system designed to 
determine fair payments for out-of-network services 
by resolving any disagreements between providers and 
insurers.10 The Congressional Budget Office projected 
that surprise billing protections and the independent 
dispute resolution process would lower overall 
healthcare costs and premium spending by directly 
reducing out-of-network payments and indirectly 
reducing in-network payments to providers.10-13 
However, preliminary evaluations indicate that 
independent dispute resolution decisions have often 
resembled previous out-of-network amounts, raising 
the possibility that reductions in premium spending 
may not materialize.14 15

Although the Department of Health and Human 
Services issued a 2023 report to Congress calling for 
rigorous evaluations of the NSA,16 little is known about 
how patient healthcare spending has changed since 
the law was implemented. Therefore, using a quasi-
experimental difference-in-differences design, we 
comprehensively evaluated out-of-pocket, premium, 
and high burden medical spending among adults with 
direct purchase private insurance residing in states 
that gained surprise billing protections under the NSA 
compared with their counterparts residing in states 
with protections already in place.

Methods
Data source and study population
We used data from the 2019-24 Annual Social 
and Economic Supplement (ASEC) of the Current 
Population Survey (CPS).17 The CPS ASEC is a national, 
population based survey used to monitor the social 
and economic state of the country, and it is relied 
upon to produce official poverty and health insurance 
estimates. The survey is administered jointly by the US 
Census Bureau and Bureau of Labor Statistics during 
February, March, and April. CPS ASEC response rates 

during the study period ranged from 59-68%. The 
study population included adults aged 19-64 years 
who reported being covered by a direct purchase private 
insurance plan during the previous year. Older adults 
(≥65 years) were not included in the sample because 
they are nearly universally eligible for and covered by 
Medicare, which has provided longstanding surprise 
billing protections.7  18 Adults with direct purchase 
private insurance (hereafter, privately insured adults) 
include those who purchase coverage directly from a 
private company or health insurance exchange (eg, 
Affordable Care Act Marketplace plans).19 This group 
collectively represented 11.1% (33.8 million people) 
of the US population with insurance coverage in 
2023.20 Detailed information about participant age, 
sex, race/ethnicity, family income, education level, 
and employment status were also collected through 
the CPS ASEC using standard questionnaires.

Intervention
We defined the study exposure as residing in a state 
that gained surprise billing protections after the NSA 
(intervention states). States that already enacted laws 
providing comprehensive surprise billing protections 
before the NSA and during the study pre-period were 
designated as control states because they did not gain 
additional surprise billing protections after the NSA. 
Information about state level surprise billing laws was 
obtained from the Commonwealth Fund.8 The criteria 
for comprehensive protections included protections 
encompassing the emergency department and non-
emergency care provided at in-network hospitals; 
protections applying to all types of insurance plans, 
including health maintenance organizations and 
preferred provider organizations; and protections 
that shield patients by both holding them harmless 
to excess charges and prohibiting providers from 
surprise billing.8  21 States with only partial surprise 

Box 1: Key definitions and concepts related to the No Surprises Act 
•	Out-of-network care: Medical services received from providers or facilities that do not have a contract with an insurer
•	Private insurance: Coverage provided by a private health insurance company rather than the government. Private 

insurance is a broad term inclusive of employer sponsored insurance and direct purchase insurance
•	Employer sponsored insurance: Coverage by a health plan provided by an employer or by a union
•	Self-insured plans: Type of employer sponsored insurance where the employer assumes the financial responsibility 

of providing benefits to their employees, instead of contracting with an insurance company to cover those costs. 
Self-insured plans are primarily regulated at the federal level under the Employee Retirement Income Security Act 
and were generally exempt from state surprise billing laws before the No Surprises Act

•	Direct purchase insurance: Coverage by a health plan purchased directly from a private company or through a health 
insurance exchange, such as the federal health insurance marketplace or a state based marketplace

•	Surprise bill: An unexpected bill for out-of-network costs that are not covered by a health insurance plan, such as 
care received at out-of-network hospitals or care received at in-network facilities involving out-of-network providers

•	No Surprises Act (NSA): Federal law that protects individuals covered by private insurance from surprise billing 
related to emergency services, non-emergency services at in-network facilities, and air ambulance transportation. 
The NSA also established the independent dispute resolution process. The NSA was signed into law on 27 
December 2020 and took effect on 1 January 2022

•	Independent dispute resolution: a final offer arbitration process administered by a certified third party entity used 
to determine out-of-network payment rates when a provider and insurer cannot reach agreement during the 30 day 
open negotiation period
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billing protections during the study pre-period that 
did not meet these comprehensive criteria were 
excluded from the main analysis. Figure 1 shows the 
18 intervention states (Alabama, Alaska, Arkansas, 
Hawaii, Idaho, Kansas, Kentucky, Louisiana, Montana, 
Oklahoma, North Dakota, South Carolina, South 
Dakota, Tennessee, Utah, Washington DC, Wisconsin, 
and Wyoming) and six control states (California, 
Connecticut, Florida, Illinois, Maryland, and New 
York) included in the study. Participants who reported 
being covered by employer sponsored insurance were 
not included in this study because state surprise billing 
laws implemented before the NSA did not apply to self-
insured plans—a large subset of employer sponsored 
insurance plans.16  22 Therefore, many adults with 
employer sponsored insurance gained surprise billing 
protections under the NSA in both intervention and 
control states.23

Given that the NSA came into effect on 1 January 
2022, the pre-policy period was defined using survey 
years 2019-21 (encompassing data from February 
2018 to April 2021) and the post-policy period was 
defined using survey years 2023-24 (encompassing 
data from February 2022 to April 2024). We excluded 
the 2022 survey year as the data spanned both the pre-
policy and post-policy periods.

Outcomes
The main outcomes were self-reported total family 
out-of-pocket spending, total family contributions to 
health insurance premiums, and high burden medical 
spending. All spending amounts were inflation 
adjusted to 2023 US dollars using the Consumer 

Price Index. Out-of-pocket spending was defined as 
past year spending on medical care, diagnostic tests, 
prescription medicine, medical supplies, and non-
prescription healthcare products. Premium spending 
was defined as past year spending on all health 
insurance premiums, inclusive of both comprehensive 
and supplemental plans. Finally, in line with previous 
studies, high burden medical spending served as a 
measure of financial strain and was defined as families 
spending more than 10% of their total income on both 
out-of-pocket and premium costs.24 25

Statistical analysis
Descriptive statistics were used to summarize and 
compare the sociodemographic characteristics of 
privately insured adults residing in intervention and 
control states using unweighted frequencies, survey 
weighted percentages, and Rao-Scott χ2 tests.

We used a difference-in-differences design to 
compare changes in outcomes before and after the 
NSA among privately insured adults residing in states 
that gained surprise billing protections (intervention 
states) versus those in states with protections already 
in place (control states). For continuous outcomes 
(out-of-pocket and premium spending), we used 
multivariable generalized linear models with log-link 
and gamma distribution to account for the right skewed 
distribution of the data (see supplementary fig 1).26 27 
Difference-in-differences estimates were reported as 
relative percentage changes and as absolute changes 
in US dollars using average marginal effects.28 For 
the binary outcome (high burden medical spending), 
we used multivariable linear probability models to 

Comprehensive protections Some protections No protections

Fig 1 | State level surprise billing protections before the No Surprises Act in the US and during the study pre-period. 
Although states in yellow had some surprise billing protections during the study pre-period, these did not meet the 
comprehensive criteria for the entire pre-period. States in white gained surprise billing protections during the study 
pre-period and were excluded from the analysis
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facilitate direct interpretation of interaction term 
coefficients.29  30 Difference-in-differences estimates 
were reported as absolute percentage changes. Our 
models included a binary indicator for whether a 
state gained surprise billing protections under the 
NSA (intervention or control state), a binary indicator 
for period (before (survey years 2019-21) or after 
(survey years 2023-24) the NSA), and an interaction 
term between the two indicators (the difference-in-
differences estimate). We also included state and year 
fixed effects and adjusted for age, sex, race/ethnicity, 
poverty status, level of education, and employment 
status. The analysis of high burden medical spending 
did not adjust for poverty status because family income 
was used to define the outcome. The supplementary 
methods provide more information about model 
specification. To examine for heterogeneity, we added a 
three way interaction term between the core difference-
in-differences interaction (policy indicator×time 
indicator) and a group indicator to assess whether NSA 
effects varied across sociodemographic characteristics. 
The parallel trends assumption was evaluated by 
visually inspecting pre-NSA data (survey years 2019-
21) and by estimating a linear regression model 
with an interaction term between year and a binary 
indicator for residing in an intervention or control state 
(see supplementary figs 2-4).

We also conducted several sensitivity analyses. First, 
we expanded our control group to include states that 
had partial surprise billing protections during the 

study pre-policy period, rather than limiting to only 
states with comprehensive protections. This resulted 
in the inclusion of an additional 15 control states 
(Colorado, Delaware, Indiana, Iowa, Massachusetts, 
Mississippi, New Hampshire, New Jersey, New Mexico, 
North Carolina, Pennsylvania, Rhode Island, Texas, 
Vermont, and West Virginia). Second, we repeated 
our main analysis after excluding data from the 2021 
survey year given the possibility of acute shifts in 
healthcare spending related to declines in utilization 
after the onset of the covid-19 pandemic.31 32 Finally, 
we conducted a difference-in-difference-in-differences 
(triple difference) analysis that included Medicaid 
beneficiaries, a population protected from surprise 
billing under federal law before the NSA.7 These 
models included a three way interaction across 
a policy indicator, a time indicator, and a binary 
indicator for insurance group (private or Medicaid). 
The triple difference approach effectively adds a 
second control group, evaluating whether changes in 
healthcare spending among privately insured adults 
in intervention states compared with changes in 
healthcare spending among Medicaid beneficiaries in 
the same states differed from changes between these 
groups in control states.33

Survey weights were incorporated to generate 
representative estimates, and replicate weights were 
used to generate standard errors that account for the 
complex survey design of the CPS ASEC. No values were 
missing for the spending outcomes. Analyses were 

Table 1 | Characteristics of adults with direct purchase private insurance in states gaining surprise billing protections 
and in control states

Characteristics No (%)*
P value†Intervention states (n=8204) Control states (n=9147)

Age (years)
19-25 1106 (15.6) 1362 (16.4) 0.004
26-44 3185 (35.3) 3330 (36.1)
45-64 3913 (49.1) 4455 (47.5)
Sex
Male 3860 (47.7) 4304 (48.4) 0.11
Female 4344 (52.3) 4843 (51.6)
Race/ethnicity
Asian‡ 442 (4.1) 1368 (13.0) <0.001
Black 670 (9.9) 710 (8.8)
Hispanic 745 (7.1) 3301 (29.7)
Other§ 206 (2.2) 111 (1.3)
White 6141 (76.8) 3657 (47.1)
Poverty status
Above federal poverty level 7351 (89.0) 8167 (88.9) 0.72
Below federal poverty level 853 (11.0) 980 (11.1)
Education level
Some college or more 5320 (63.7) 5995 (66.5) <0.001
High school diploma or less 2884 (36.3) 3152 (33.5)
Employment status
Employed 5815 (69.9) 6309 (68.4) <0.001
Unemployed 198 (2.6) 343 (3.9)
Not in workforce¶ 2191 (27.5) 2495 (27.7)
*The study population included all participants who reported being covered by a direct purchase private insurance plan during the previous year. 
Numbers are unweighted and percentages are survey weighted.
†Comparisons were conducted using Rao-Scott Χ2 tests.
‡Those who identify themselves as Asian, according to the Annual Social and Economic Supplement of the Current Population Survey. This category 
includes several subgroups (eg, Asian Indian, Chinese, Filipino, Japanese, Korean, Vietnamese, or other Asian).
§Includes native American Indian, multiracial, and other unspecified racial and ethnic groups.
¶Includes those who are unable to work or retired.
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conducted using R version 4.4.3 and STATA version 
18. A two sided P<0.05 was considered statistically 
significant.

Patient and public involvement
Patients and members of the public were not directly 
involved in the planning, design, or conduct of this 
study because no funding was available to do so. 
However, our interaction with patients in the clinical 
setting and their experiences with surprise medical 
bills directly motivated the study question.

Results
The study sample consisted of 17 351 privately insured 
adults, with 8204 residing in the 18 intervention 
states that gained surprise billing protections after the 

NSA, and 9147 residing in the six control states that 
already had protections in place. Table 1 shows the 
sociodemographic characteristics of the participants. 
Privately insured adults in intervention states were 
more likely to be white and have lower levels of 
education compared with their counterparts in control 
states.

Changes in healthcare spending after the No 
Surprises Act
Figure 2 shows the observed trends in annual out-of-
pocket spending, premium spending, and high burden 
medical spending in the two groups.

After implementation of the NSA, out-of-pocket 
spending showed a decline among privately insured 
adults in intervention states (from $3674 (£2776; 
€3214) to $2922, relative percentage change −16.5%, 
95% confidence interval (CI) −27.9% to −3.2%), 
but not among privately insured adults in control 
states (from $2704 to $2550, 1.9%, −11.6% to 
17.4%) (table 2). A significant differential reduction 
was observed in out-of-pocket spending among 
privately insured adults in intervention states that 
gained surprise billing protections relative to those 
in control states with previous protections in place 
(relative percentage change −18.0%, −30.2% to 
−3.7%; absolute change −$567, 95% CI −$1031 to 
−$102; P=0.02). In contrast, privately insured adults 
in both intervention (from $5328 to $4539, relative 
percentage change −18.7%, −28.9% to −7.0%) and 
control states (from $5280 to $4208, −20.2%, −31.0% 
to −7.8%) reported comparable changes in premium 
spending after the NSA (relative percentage change 
1.9%, −13.9% to 20.7%; absolute change $93, −$737 
to $924; P=0.82). Similar patterns were also observed 
for the rate of high burden medical spending (absolute 
percentage point change −1.0%, 95% CI −5.2% to 
3.1%, P=0.62). Our main findings were consistent 
across sociodemographic groups, including by sex, 
race/ethnicity, poverty status, education level, and 
employment status (table 3).

Sensitivity analyses
Supplementary figure 5 shows the observed trends 
in healthcare spending using the expanded control 
group that included states with partial surprise 
billing protections before the NSA. Analyses with this 
expanded control group were highly consistent with 
the main analysis, showing significant reductions 
in out-of-pocket spending after the NSA (relative 
percentage change −15.6%, −27.5% to −1.8%; 
absolute change −$514, −$975 to −$53; P=0.03) but 
no changes in premium spending (relative percentage 
change 6.1%, −7.7% to 22.0%; absolute change $301, 
−$411 to $1014; P=0.41) or high burden medical 
spending (absolute percentage point change −0.50%, 
−4.3% to 3.3%, P=0.79) (see supplementary table 1). 
The sensitivity analysis excluding 2021 data yielded 
a difference-in-differences estimate for out-of-pocket 
spending that was similar in magnitude to the main 
estimate, though the result was no longer statistically 
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significant (see supplementary table 2). The triple 
difference analyses also support the robustness of the 
main study results (see supplementary table 3). For 
example, out-of-pocket spending decreased by $403 
(absolute change 95% CI −$797 to −$10, P=0.04) more 
among privately insured adults relative to Medicaid 
beneficiaries residing in intervention states than the 
comparable differences in control states.

Discussion
In this difference-in-differences study, we found 
statistically significant reductions in out-of-pocket 
spending among adults with direct purchase private 
insurance who gained surprise billing protections 
under the NSA. Declines in out-of-pocket spending did 
not vary across sociodemographic groups. In contrast, 
premium spending and high burden medical spending 
did not change after the NSA.

Our study findings support anecdotal reports that the 
NSA has successfully shielded patients from surprise 
billing. A national survey of 21 health insurance 
providers—representing 139 million commercial 
enrollees—estimated that the NSA prevented more than 
10 million surprise bills during the first nine months 
of 2023.34 Stakeholder interviews conducted by the 
Assistant Secretary for Planning and Evaluation and 
the Urban Institute revealed that consumer complaints 
to federal and state regulators related to surprise billing 
have declined considerably after implementation of 
the law.35 36 Notably, the estimated $567 reduction in 
annual out-of-pocket spending attributed to the NSA is 
greater than cost savings associated with other major 
policies intended to reduce healthcare spending.37-40 
For example, the expansion of Medicaid was linked to 
a $152 reduction in annual out-of-pocket costs among 
adults with low income, and the drug related provisions 
under the Inflation Reduction Act are estimated to 
generate $400 in annual savings for Medicare Part D 
enrollees.27 41

We also found that premium spending remained 
unchanged after the NSA, which stands in contrast 
to projections by the Congressional Budget Office 

that the NSA would reduce premiums by 0.5-1%. 
Policy makers believed that the independent dispute 
resolution process could reduce excessive charges 
and overall healthcare costs if negotiations between 
providers and insurers were primarily based on the 
median in-network rate—the so-called qualifying 
payment amount.36 Reducing out-of-network 
reimbursement rates to qualifying payment amount 
levels was projected to lower in-network payments 
to providers by weakening their negotiating leverage 
with insurers.12  42 However, initial data released by 
federal agencies revealed that providers won 85% of 
resolved independent dispute resolution cases in the 
last quarter of 2023.15 Cases won by providers resulted 
in median payments that were more than three times 
higher than the qualifying payment amount, whereas 
cases won by insurers adhered closely to the qualifying 
payment amount. More than two thirds of independent 
dispute resolution cases were filed by providers 
backed by four private equity firms, who have higher 
case win rates and tend to extract larger monetary 
awards.11  43 Additional regulations are needed to 
prevent the shifting of this profiteering business 
model from patients to the broader insurance pool. 
Policy makers may consider increasing the role of the 
qualifying payment amount in the arbitration process 
or even implementing payment benchmarks based on 
negotiated prices between payers and providers that 
were recently mandated to be made publicly available 
through price transparency rules.44-46

Healthcare costs may have also remained stagnant 
if the NSA indirectly increased utilization or inflated 
prices. Perceived or real reductions in surprise billing 
may have assuaged financial concerns among patients 
and encouraged more utilization of healthcare.47 One 
analysis of commercial claims found that previous 
state level bans on surprise billing were associated 
with small but statistically significant increases in 
emergency department visits.48 Providers may have also 
responded to the NSA by raising in-network charges 
to recuperate lost revenue from previous surprise 
bills. Such price hikes are likely enabled by recent 

Table 2 | Changes in out-of-pocket spending, premium spending, and high burden medical spending after the No Surprises Act (NSA)

Pre-NSA (95% CI) 
(n=11 023)

Post-NSA (95% CI) 
(n=6328)

Relative percentage change (%) Absolute change ($)

Adjusted difference 
(95% CI)*

Adjusted differ-
ence-in-difference 
(95% CI)* P value

Adjusted difference-in- 
difference (95% CI)*† P value

Out-of-pocket spending ($)
Intervention states 3674 (3324 to 4024) 2922 (2688 to 3155) −16.5 (−27.9 to −3.2) −18.0 (−30.2 to −3.7) 0.02 −567 (−1031 to −102) 0.02
Control states 2704 (2542 to 2867) 2550 (2318 to 2781) 1.9 (−11.6 to 17.4)
Premium spending ($)
Intervention states 5328 (4946 to 5710) 4539 (4142 to 4935) −18.7 (−28.9 to −7.0) 1.9 (−13.9 to 20.7) 0.82 93 (−737 to 924) 0.82
Control states 5280 (4903 to 5656) 4208 (3780 to 4636) −20.2 (−31.0 to −7.8)
High burden medical spending (%)‡
Intervention states 36.9 (34.8 to 39.1) 33.1 (30.1 to 36.1) −4.2 (−8.5 to 0.04) −1.0 (−5.2 to 3.1) 0.62 — —
Control states 29.4 (27.9 to 30.9) 26.0 (23.8 to 28.3) −3.2 (−6.7 to 0.34) —
$ 1.00 (£0.75; €0.86).
CI=confidence interval.
*Models include year and state fixed effects and additionally adjust for age, sex, race/ethnicity, poverty status, education level, and employment status.
†Estimated using average marginal effects.
‡Models with high burden medical spending (total medical spending (out-of-pocket and premium) exceeding 10% of annual family income) as the outcome did not adjust for poverty status. 
Estimates are percentage point changes rather than relative or absolute changes.
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market trends, including increasing health system 
consolidation and healthcare related acquisitions by 
private equity firms.49-53 Future research is needed 
to monitor the direct and indirect impacts of the NSA 
on healthcare utilization, prices, and health system 
organization.

Although the NSA successfully lowered out-of-
pocket spending, the lack of reductions in high 
burden medical spending suggests that the law has 
not substantially alleviated population level financial 
strain associated with these costs. In 2020, nearly 18% 
of Americans had medical debt based on consumer 
credit reports, with the mean amount of debt estimated 
at $429.54 Medical debt is concentrated among the 
sickest and most socially disadvantaged patients, 
including populations with low income and racial and 
ethnic minority groups.54-56 The financial hardships 
associated with medical debt have been linked to poor 
health outcomes through direct harms on mental and 
physical health, delays in accessing necessary care, 
and exacerbation of other social determinants of 
health.55-58

Addressing gaps in the design and implementation of 
the NSA may help reduce financial toxicity associated 
with medical bills. For example, the law could be 
extended to cover ground ambulance transports—
of which ~71% resulted in a potential surprise bill 
between 2013 and 2017.59 Evidence is also emerging 
that many socially disadvantaged patients are still 
unaware of the protections available to them under 

the NSA and may still be receiving unexpected surprise 
bills.35  36  60 Patients with low income and those with 
lower levels of education face substantial barriers 
recognizing and disputing unexpected medical bills 
owing to limited financial literacy and constraints on 
resources.61 The process of identifying billing errors 
and seeking appropriate recourse is complex, time 
intensive, and administratively burdensome.62 One 
recent study showed that the likelihood of receiving 
problematic medical bills did not differ across 
sociodemographic characteristics,63 but that patients 
with lower levels of education who received such bills 
were far less likely to reach out to billing offices and 
ultimately report financial relief (eg, price reductions 
or bill cancellations). Therefore, efforts are required to 
increase public awareness of NSA related protections, 
assist patients with surprise billing complaints, and 
enforce penalties against providers who violate the 
law. Policy makers may also need to explore other 
strategies to alleviate the burden of high healthcare 
spending and medical debt, particularly among 
socioeconomically disadvantaged patients.64-66

Limitations of this study
This study has several limitations. First, healthcare 
spending outcomes were self-reported and thus 
susceptible to recall and response bias. However, 
previous research has shown that out-of-pocket and 
premium spending values reported in the CPS ASEC 
are highly consistent to those reported in other sources, 

Table 3 | Changes in healthcare spending after the No Surprises Act across sociodemographic characteristics

Characteristics

Out-of-pocket spending Premium spending High burden medical spending
Adjusted difference-in- 
difference-in-differences 
(95% CI)* P value

Adjusted difference-in- 
difference-in-differences 
(95% CI)* P value

Adjusted difference-in- 
difference-in-differences 
(95% CI)*† P value

Sex
Male Reference Reference Reference Reference Reference Reference
Female −2.2 (−19.9 to 19.4) 0.83 −3.7 (−19.1 to 14.6) 0.67 −3.5 (−8.6 to 1.6) 0.18
Race/ethnicity
Asian‡ Reference Reference Reference Reference Reference Reference
Black −4.9 (−62.2 to 139.6) 0.92 −23.4 (−66.5 to 75.1) 0.53 4.3 (−14.8 to 23.5) 0.66
Hispanic 48.3 (−41.5 to 276.0) 0.41 −3.3 (−47.9 to 79.3) 0.92 4.7 (−13.1 to 22.5) 0.60
Other§ 42.7 (−56.9 to 372.3) 0.56 −54.7 (−84.9 to 36.2) 0.16 −11.0 (−46.6 to 24.6) 0.54
White 11.3 (−49.2 to 143.9) 0.79 3.7 (−39.4 to 77.2) 0.90 10.7 (−6.2 to 27.7) 0.22
Poverty status
Above federal poverty level Reference Reference Reference Reference Reference Reference
Below federal poverty level 62.0 (−19.0 to 223.9) 0.17 10.9 (−38.6 to 100.2) 0.73 13.1 (−2.4 to 28.6) 0.10
Education level
Some college or more Reference Reference Reference Reference Reference Reference
High school diploma or less 21.3 (−11.7 to 66.5) 0.23 −4.6 (−29.2 to 28.6) 0.76 −0.64 (−8.4 to 7.1) 0.87
Employment status
Employed Reference Reference Reference Reference Reference Reference
Unemployed 51.0 (−40.9 to 286.0) 0.39 25.9 (−49.4 to 213.2) 0.62 −11.8 (−32.2 to 8.6) 0.26
Not in workforce¶ 3.7 (−21.2 to 36.4) 0.80 24.9 (−5.7 to 65.5) 0.12 0.79 (−7.4 to 8.9) 0.85
CI=confidence interval.
*Models include year and state fixed effects and adjust for age, sex, race/ethnicity, poverty status, education level, and employment status. Estimates are relative percentage changes and 
correspond to the difference in the adjusted difference-in-differences estimates between groups.
†Models with high burden medical spending (total medical spending (out-of-pocket and premium) exceeding 10% of annual family income) as the outcome did not adjust for poverty status. 
Estimates are percentage point changes rather than relative percentage changes.
‡Those who identify themselves as Asian, according to the Annual Social and Economic Supplement of the Current Population Survey. This group includes several subgroups (eg, Asian Indian, 
Chinese, Filipino, Japanese, Korean, Vietnamese, or other Asian).
§Includes native American Indian, multiracial, and other unspecified racial and ethnic groups.
¶Includes those who are unable to work or retired.
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such as the Medical Expenditure Panel Survey and the 
Survey of Income and Program Participation.67 Second, 
as with previous analyses of claims data,2 this study 
could not identify which participants experienced 
surprise billing and the amount of corresponding 
surprise bills. Third, it is possible that the difference-
in-differences approach was not able to account for 
all unmeasured confounders varying at the state-year 
level. However, the triple difference analysis did not 
reveal any evidence that other state level changes 
confounded study estimates because no differential 
reductions in out-of-pocket spending were observed 
among Medicaid beneficiaries residing in intervention 
versus control states. Fourth, this study may have 
lacked the power to detect differential changes in 
healthcare spending across sociodemographic groups 
owing to small sample sizes.68 Finally, study results 
cannot be generalized to the broader population of 
privately insured adults given the exclusion of people 
covered by employer sponsored private insurance 
plans, which was required to establish an adequate 
control group.16 22

Conclusions
In the US, out-of-pocket spending significantly 
decreased among adults with direct purchase private 
insurance who gained surprise billing protections 
after implementation of the NSA. In contrast, premium 
spending and high burden medical spending remained 
unchanged after the NSA. These findings suggest that 
the NSA successfully shielded patients from surprise 
medical bills in the US, though additional efforts are 
needed to alleviate healthcare related financial strain.
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