Feature Article

Lenze NR, Kler JS, Perera CD, et al. Out-of-Pocket Costs and Potential Surprise Bills for
Tracheostomy in Commercially Insured Patients. Tracheostomy. 2025;2(3):24-32.
doi:10.62905/001¢.147777

Out-of-Pocket Costs and Potential Surprise Bills for Tracheostomy in Commercially Insured
Patients

Nicholas R Lenze, MD, MPH', Jasdeep S Kler, MPH'

, Chamila D Perera, PhD’, Karan R Chhabra, MD, MSc’,

David Goldenberg, MD*, Vinciya Pandian, PhD, MBA, MSN, ACNP-BC, FCCM, FAANP, FAAN, FFNMRCSI*®,
Michael J Brenner, MD, FACS'

! Department of Otolaryngology-Head and Neck Surgery, University of Michigan Medical School, Ann Arbor, MI, USA,
2 Department of Biostatistics, University of Michigan, Ann Arbor, M1, USA,
3 Department of Surgery, New York University Grossman School of Medicine, New York, New York, USA,
4 Department of Otolaryngology-Head and Neck Surgery, Pennsylvania State University College of Medicine, Hershey, PA,

5 Ross and Carol Nese College of Nursing, The Pennsylvania State University, Hershey, PA

Keywords: Tracheostomy, Economics, Health expenditures, Cost analysis, Health insurance, Out-of-pocket costs, Surprise Billing, Financial burden, Commercial insurance,
Health services accessibility

https://doi.org/10.62905/001¢.147777

Tracheostomy: Official Journal of the Global Tracheostomy Collaborative
Vol. 2, Issue 3, 2025

Abstract
Introduction

Tracheostomy involves complex, resource-intensive care. Yet, few data about the procedure-related
cost burden for patients and their families are available. Passage of the No Surprises Act has been
associated with changes in patient billing for certain healthcare services, but data on tracheostomy
have not been investigated.

Methods

We conducted a retrospective cohort study using the Merative MarketScan database for
commercially insured patients aged 18-64 who underwent tracheostomy from 2014-2022 in the
United States. We estimated out-of-pocket (OOP) costs (sum of deductibles, copay, and
coinsurance) and potential surprise bills (an out-of-network claim where both the primary surgeon
and facility were in-network) within 30 days of surgery. Relationships between OOP costs, potential
surprise bills, and patient- and system-level exposures were analyzed.

Results

Among 8,950 patients who underwent tracheostomy, the mean (SD) age was 49.3 (12.7) years;
most patients were male (61.8%) and had fee-for-service based insurance (79.8%). The mean (SD)
total OOP cost attributable to tracheostomy was $1,423 (2,029), and coinsurance accounted for
62.8% of these costs. Potential surprise bills were present in 9.1% of surgical episodes overall and
were associated with higher OOP costs (mean (SD) $1909 (2433) vs. $1444 (2021); p<0.001)).
High-deductible health plans and fee-for-service based plans were the largest predictors for overall
OOP costs (cost ratio 2.66 and 1.84, respectively; p<0.001 for both) and potential surprise bills
(odds ratio 2.07 and 2.78, respectively; p<0.001 for both). The incidence of potential surprise bills
diminished over the course of the study period.

Conclusions

Patients undergoing tracheostomy have significant exposure to OOP costs, predominantly
attributable to coinsurance, with potential surprise bills representing an additional source of cost
exposure. These findings highlight the need for financial counseling and policy reform to reduce

patient cost burdens.

INTRODUCTION

An estimated 100,000 or more tracheostomies are performed each
year in the United States, most commonly for acute respiratory
failure with prolonged mechanical ventilation.!”3 Tracheostomies
confer a significant economic burden on the health care system,
with one study reporting average hospital costs of $155,469 for
patients undergoing tracheostomy.* Several factors may con-
tribute to the high costs associated with tracheostomy, including
underlying critical illness, prolonged hospital stays, complica-
tions, readmissions, and multidisciplinary, resource-intensive
care.*7 Although several studies have quantified hospital costs
or charges associated with tracheostomy in the United States,*8:%
there is a paucity of data on the cost burden faced by patients un-
dergoing tracheostomy.

In an international survey administered by the Global Tra-
cheostomy Collaborative, which included health care providers,
patients, and caregivers, “challenges with affordability” were
ranked as one of the top concerns regarding tracheostomy care. !0
Specific challenges with affordability included the cost of equip-
ment/supplies,!! inadequate insurance coverage, and travel bur-
den.!0 Furthermore, the implications of tracheostomy care for per-
sonal employment and for family caregivers can increase financial
strain. However, to our knowledge, no studies have quantified out-
of-pocket (OOP) costs for adults undergoing tracheostomy in the
United States. A better understanding of OOP costs related to tra-
cheostomy would help guide patient/family counseling and inform
interventions to improve affordability.

The tracheostomy population may be particularly vulnerable
to surprise billing due to several unique characteristics. Tra-
cheostomies are often performed emergently in critically ill pa-
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tients who cannot choose their providers or verify insurance cov-
erage. The procedure also requires a team of multiple specialists
including surgeons, anesthesiologists, intensivists, and respiratory
therapists, and this increases the chance that some providers will
be out-of-network even when the primary surgeon and hospital are
in-network.12:13

The No Surprises Act, a federal law aimed at protecting con-
sumers from unexpected medical bills, took effect on January 1,
2022.14 This law prohibits certain out-of-network providers from
billing patients for the difference between their charges and what
the insurance pays. However, little is known about costs borne
by patients in this context. To help address this gap, we used the
Merative MarketScan database to evaluate 30-day OOP costs for
adults undergoing tracheostomy in the United States from 2014
to 2022. We also analyzed the prevalence of potential surprise
bills, which are out-of-network charges faced by patients despite
having a primary surgeon and facility within their insurance net-
work.!3 Based on literature for other surgical specialties, we hy-
pothesized that the median OOP costs would exceed $1000 per
surgical episode, which would surpass the typical reserve fund for
many adults.1©

METHODS

This study was reviewed by the University of Michigan Institu-
tional Review Board and deemed not regulated on the grounds
that it used a de-identified publicly available dataset (IRB#:
HUMO00227012).

Data Source and Cohort Selection

This retrospective cohort study analyzed claims data to evaluate
out-of-pocket costs and surprise billing patterns among commer-
cially insured adults undergoing tracheostomy. We identified in-
dividual claims from the Merative MarketScan Commercial Data-
base.!” The MarketScan database contains de-identified billing
data for over 250 million patients with commercial insurance
plans in the United States from 2007 to 2022. It represents all 50
states and approximately 350 private, employer-sponsored payers
representing diverse healthcare settings including academic med-
ical centers, community hospitals, and specialty facilities. We at-
tempted to minimize selection bias by utilizing this nationally rep-
resentative insurance claims database. MarketScan collects data
on paid claims from individual payers about 6 months after the end
of the calendar year to ensure that the majority of paid claims are
captured.

We included patients who underwent tracheostomy between
January 1, 2014 through December 31, 2022 and were between
18 and 64 years old at the time of surgery. Patient recruitment
was passive through insurance claim submissions, with exposure
periods defined as the surgical date, and follow-up extending
30-days post procedure. Patients over 64 years of age were ex-
cluded due to potential confounding by Medicare eligibility. Pa-
tients who underwent tracheostomy classified as “outpatient” were
excluded. We used CPT codes “31600” (planned tracheostomy)
and “31603” (emergent tracheostomy) to identify our sample.

To ensure the analytic cohort’s completeness and the claims
data’s integrity, we implemented predefined systematic screening
criteria. We limited our cohort to patients with continuous enroll-
ment in their insurance plan for at least 3 months before and at
least 3 months after the day of surgery. Only claims with coin-
surance, deductibles, or copays greater than or equal to $0 were
included. To capture all potentially relevant claims, we defined
a surgical episode to include all claims from the date of surgery
to 30 days after surgery. This includes any professional and fa-
cility claims within the 30-day postoperative period, maximizing
the sensitivity for including relevant costs at the risk of including
some costs not directly attributable to tracheostomy. The rationale
for limiting the analysis to claims within 30 days after surgery was
based on prior literature examining short-term out-of-pocket costs

after surgery, facilitating comparison across studies. Claims be-
yond the 30-day window are less likely to be attributable to the
procedure itself and are outside the scope of this study. Surgical
episodes without at least one professional and one facility claim
were excluded. We aggregated claims data into patient-specific,
encounter-level data based on the 30-day surgical episode defin-
ition. In this analysis, the “primary surgeon” was defined as the
provider who submitted the charge/CPT code for the procedure.
Encounters with missing data on network status (in-network vs.
out-of-network) for claims involving the primary surgeon or facil-
ity were excluded from the surprise billing analysis.

Primary Outcomes and Exposure Variables

Our primary outcomes were OOP costs and potential surprise
bills. OOP costs were defined as the sum of coinsurance, de-
ductibles, and copays for a surgical episode. A potential surprise
bill was defined as an out-of-network claim for a surgical episode
where both the primary surgeon and facility were classified as
in-network. Insurance plans were categorized as fee-for-service,
high-deductible health plans, or managed care plan, consistent
with other relevant studies in current literature.!® Year of surgery
was categorized as 2022 versus 2014-2021 to facilitate hypothesis
testing related to timing of the No Surprises Act.

Statistical Analysis

Variables in the final encounter-level datasets were examined for
missing data and all were missing <5% of observations. All OOP
costs were adjusted for inflation based on 2024 dollars using the
consumer price index.!? Cost data were winsorized to the 15t and
99th percentiles to account for the effects of outliers. We used
non-parametric testing and median interquartile range (IQR) for
all analyses because the cost data were right skewed.

We used Wilcoxon rank sum tests to compare OOP costs based
on whether a patient had a potential surprise bill. We used gen-
eralized linear regression models on log-transformed cost data to
evaluate associations with total 30-day OOP costs. Back-transfor-
mation was used to obtain cost-ratios, which represent the multi-
plicative change in total 30-day OOP costs relative to the refer-
ence exposure group. Cost-ratios were used because they provide
an intuitive interpretation of the relative difference between
groups while maintaining statistical validity after log transforma-
tion (e.g. a cost ratio of 1.5 indicates costs are 50% higher); this
is also consistent with prior studies using the Marketscan data-
base,20 facilitating comparison across studies. We used logistic
regression models to evaluate associations with having a poten-
tial surprise bill. Adjustment for potential confounders or effect
modifiers was not performed given the exploratory nature of our
study and paucity of literature on variables associated with sur-
prise billing and OOP costs in tracheostomy. We used SAS soft-
ware version 9.4 (Cary, NC) for all analyses, and significance was
set at p<0.05.

RESULTS

There were 8,950 adults aged 18 to 64 years who underwent tra-
cheostomy in the United States from 2014 to 2022 that met pre-
defined criteria for inclusion in our sample. Most tracheostomies
were planned (n=8,629; 96.4%); 321 (3.6%) were unplanned/
emergent. Baseline characteristics are summarized in Table 1. The
mean (SD) age of patients in our sample was 49.3 years (12.7)
and 61.8% were male. Most patients had a fee-for-service based
insurance plan (79.8%) and were considered actively employed
(58.0%) prior to undergoing tracheostomy.

The data analysis identified both the magnitude and key drivers
of OOP costs associated with tracheostomy placement. Table 2
presents the costs related to tracheostomy placement. The median
(IQR) total 30-day OOP cost was $590 (0 to 1932), and the mean
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Table 1. Baseline Characteristics

Variable

Number (%) or mean (SD)

Age (mean, SD), years
Sex

Female

Male

Year

2014-2021

2022

Region

Northeast

North Central

South

West

Insurance Type
Fee-for-service plan
High-deductible health plan (HDHP)
Managed care plan
Type of Tracheostomy
Planned

Emergent
Employment Status
Actively employed
Retired
Other/Unknown

493 (12.7)

3423 (38.3%)
5527 (61.8%)

8411 (94.0%)
539 (6.0%)

1309 (14.6%)
1894 (21.2%)
4610 (51.5%)
1099 (12.3%)

6963 (79.8%)
689 (7.9%)
1078 (12.4%)

8629 (96.4%)
321 (3.6%)

5191 (58.0%)
804 (9.0%)
2955 (33.0%)

Table 2. Median (IQR) and Mean (SD) Out-of-Pocket Costs

Cost | Median (IQR) Mean (SD)
Total OOP Cost $590 (0 to 1932) $1423 (2029)
Coinsurance $193 (0 to 1229) $894 (1417)
Deductible $0 (0 to 330) $436 (1010)
Copay $0 (0 to 0) $55 (168)

(SD) total 30-day OOP cost was $1423 (2029). Coinsurance ac-
counted for 62.8% of total 30-day OOP costs.

Significant predictors of total 30-day OOP costs are summa-
rized in Table 3. The strongest predictors for OOP costs were
high-deductible health plan (cost-ratio 2.66, 95% CI 2.25 to 3.14;
p<0.001 vs. managed care plan), fee-for-service plan (cost-ratio
1.84, 95% CI 1.64 to 2.07; p<0.001 vs. managed care plan), and
emergent tracheostomy (cost-ratio 1.82, 95% CI 1.51 to 2.20;
p<0.001).

Of 7,945 patients who underwent tracheostomy with data avail-
able for surprise billing analysis, 723 patients (9.1%) had a po-
tential surprise bill. The frequency of potential surprise bills de-
creased over the study period (Figure 1).

The median (IQR) total 30-day OOP costs were significantly
higher in patients with a potential surprise bill than those without
($989 [203 to 2705] vs. $623 [0 to 2004]; p<0.001). The mean
(SD) total 30-day OOP costs were also significantly higher in
patients with a potential surprise bill than those without ($1909
[2433] vs. $1444 [2021]; p<0.001).

Significant predictors of having a potential surprise bill are
summarized in Table 4. Having a high-deductible health plan (OR
2.07, 95% CI 1.34 to 3.20; p<0.001 vs. managed care plan) or a
fee-for-service plan (OR 2.78, 95% CI 2.00 to 3.87; p<0.001 vs.

managed care plan) were the strongest predictors of a potential
surprise bill. Furthermore, “retired” patients were more likely to
receive surprise bills (OR 1.56, 95% CI 1.13 to 1.87; p=0.004) de-
spite lower total 30-day OOP costs (OR 0.55, 95% CI1 0.48 to 0.62;
p<0.001) compared to fully employed patients.

When analyzing the claims-level data, 114,431 of 1,068,467
claims (10.7%) were classified as a potential surprise bill. Most
claims classified as a potential surprise bill were professional
claims (n=114,026, 99.7%). The top 3 sources of professional
claims classified as potential surprise bills were surgeon “not else-
where classified” (30.0%), otolaryngology (23.9%), and thoracic
surgery (8.1%).

DISCUSSION

Our analysis of OOP costs and potential surprise bills faced by
adults undergoing tracheostomy in the United States provides
novel insights into an understudied aspect of the patient experi-
ence and can inform future work aimed at improving the afford-
ability of tracheostomy care. Median and mean total 30-day OOP
costs for tracheostomy were $590 and $1423, respectively, illus-
trating the variable and unpredictable nature of OOP costs with the
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Table 3. Predictors of Total OOP Costs

Cost Ratio and 95% CI p-value
Age (per 5-year increase) 0.96 (0.95 to 0.98) <0.001
Sex
Female Reference
Male 1.12 (1.04 to 1.21) 0.003
Year
2014-2021 Reference
2022 0.79 (0.68 to 0.93) 0.005
Region
Northeast Reference
North Central 1.08 (0.96 to 1.23) 0.207
South 1.41 (1.27 to 1.57) <0.001
West 1.56 (1.36 to 1.80) <0.001
Insurance Type
Fee-for-service plan 1.84 (1.64 t0 2.07) <0.001
High-deductible health plan (HDHP) 2.66 (2.25t0 3.14) <0.001
Managed care plan Reference
Type of Tracheostomy
Planned Reference
Emergent 1.82 (1.51 to 2.20) <0.001
Employment Status
Actively employed Reference
Retired 0.55 (0.48 to 0.62) <0.001
Other/Unknown 1.01 (0.94 to 1.10) 0.711

Figure 1. Percentage of Patients with Potential Surprise Bills
over Time

Percentage of Patients with Potential Surprise Bills

over Time
18.0%
16.0%

16.3%
14.0%

12.0%

12.3% 12.4%

10.0%
8.0%
6.0%
4.0%

9 3.6%
2.0% 2.5%

1.3%

0.0%

2014 2015 2016 2017 2018 2019 2020 2021 2022

potential for high-cost outliers. These mean costs are comparable
to those reported for other high-cost surgical procedures including
neurosurgical and orthopedic procedures, with mean costs ranging
from $1400 to $3000, particularly among patients with high-de-
ductible health plans.2!-22 In our analysis, insurance plan type was
the strongest predictor of both OOP costs and surprise bills, a find-
ing which can inform patient/family counseling as well as policy
reform. Potential surprise bills were associated with higher OOP
costs, although their frequency decreased in recent years within
our sample.

Although tracheostomy is known to confer high costs to the
health care system, far less is known about the financial impli-
cations for patients. The mean OOP cost in the 30-day surgical
episode following tracheostomy was $1,423. OOP medical costs
are a leading source of bankruptcy in the United States and can
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contribute to considerable financial strain for patients, leading
to poor quality of life and non-adherence with medications or
other care.2325 A 2023 study found that 42% of adults were un-
able to afford more than $1000 in emergency expenses using
savings,'© suggesting that tracheostomy may exceed the reserve
funds for many patients. Coinsurance, which Americans poorly
understand, 26 was the largest contributor to OOP costs; therefore,
even patients who have met their deductibles may bear unexpected
OOP costs.

Our findings capture OOP costs faced by patients undergoing
tracheostomy in the initial 30-day postoperative period and likely
underestimate the long-term financial strain and indirect costs
faced by patients and their families. For example, it is not uncom-
mon for hospital length of stay following tracheostomy to exceed
30-days,*27-28 especially in patients with underlying respiratory
failure and ventilator dependence.? Furthermore, many patients
require prolonged stays in skilled nursing or rehabilitation centers
following hospitalization.3? Other costs may include lost earnings/
joblessness,3! durable medical equipment,!! and travel burden.!9
More studies are needed to understand the long-term financial im-
pact of tracheostomy on patients and their families.

Nearly 10% of patients in our sample had a potential surprise
bill, similar to other work using the MarketScan database.32 Sur-
prise bills are most likely to occur when out-of-network providers
such as anesthesiologists or pathologists are involved in patient
care despite having an in-network primary surgeon and facility.!>
33 Although potential surprise bills in our study were associated
with higher total 30-day OOP costs, their frequency decreased
over the study period. The downward trend in potential surprise
bills roughly coincided with the discussion and passage of the No
Surprises Act in 2020.14 Although the law was not effective until
2022, the trend may reflect anticipatory changes in billing prac-
tices given pending legislation and growing public discontent with
balance billing practices. These possible anticipatory changes may

27


https://trachjournal.scholasticahq.com/article/147777-out-of-pocket-costs-and-potential-surprise-bills-for-tracheostomy-in-commercially-insured-patients/attachment/311383.jpeg

Financial Burden of Tracheostomy Care in Commercially Insured Patients

Table 4. Predictors of Surprise Billing

Odds Ratio and 95% CI p-value
Age (per 5-year increase) 1.003 (0.97 to 1.03) 0.865
Sex
Female Reference
Male 1.04 (0.89 to 1.22) 0.631
Year
2014-2021 Reference
2022 0.26 (0.22 to0 0.32) <0.001
Region
Northeast Reference
North Central 0.73 (0.58 to 0.92) 0.007
South 0.38 (0.31 to 0.47) <0.001
West 0.58 (0.44 to 0.75) <0.001
Insurance Type
Fee-for-service plan 2.78 (2.00 to 3.87) <0.001
High-deductible health plan (HDHP) 2.07 (1.34 to 3.20) <0.001
Managed care plan Reference
Type of Tracheostomy
Planned Reference
Emergent 1.06 (0.71 to 1.59) 0.763
Employment Status
Actively employed Reference
Retired 1.45 (1.13 to 1.87) 0.004
Other/Unknown 0.62 (0.51 to 0.74) <0.001

include proactive contract negotiations with ancillary providers,
improved care coordination systems that better track provider net-
work status, and internal policies to minimize out-of-network
billing during emergency procedures like tracheostomy. Addition-
ally, there was an expansion of state-level policies against surprise
billing enacted prior to the No Surprises Act.3*

In our study, insurance type, specifically high-deductible
health plans and fee-for-service based plans, was the major driver
of both OOP costs and potential surprise bills. While the associa-
tion between HDHPs and higher OOP costs is expected given their
benefit design, the relationship between HDHPs and increased
surprise bills is less intuitive, as surprise bills are traditionally
associated with narrow network plans. This unexpected finding
may be explained by factors unique to the tracheostomy setting.
First, although HDHPs often offer broader networks, this can lead
to confusion about which providers are in-network, especially in
emergency settings. Second, tracheostomy care involves many
specialists, increasing the chance that at least one is out-of-net-
work, regardless of insurance design. Although HDHP’s may af-
ford some protection against surprise bills for elective procedures,
this may be less applicable for urgent or emergent surgeries with
many different providers involved.33:30

Insurance is challenging for patients to navigate, particularly
in the tracheostomy setting associated with high medical com-
plexity and comorbidity.!1-26 Tracheostomy care requires com-
plex interprofessional coordination, which may also predispose to
challenges in care coordination and unanticipated costs.37-3% One
solution that could help mitigate some of the financial strain felt
by patients, families, and caregivers surrounding tracheostomy is
implementing financial navigators. Financial navigators can help
patients to understand treatment costs, optimize insurance cov-
erage, and identify resources such as financial assistance pro-
grams, credit management, and job protection policies.#%#! Finan-
cial navigators are increasingly popular in oncology clinics and
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have been found to reduce financial hardship for patients and im-
prove quality of life.#0:#2:43 Financial navigation has also proved
successful in primary care and specialty clinic settings.** The
complexity of critical care and the high financial burden surround-
ing tracheostomy suggest a potential role for investigating models
of financial navigation. Other modifiable factors include the tim-
ing of tracheostomy in the setting of prolonged ventilatory needs.
Studies have found that early tracheostomy is associated with de-
creased hospital costs.”# Although tracheostomy timing was not
captured in our database, future research is warranted to evaluate
the relationship of tracheostomy timing with OOP costs and sur-
prise bills.

Our study has several limitations. Given that MarketScan cap-
tures commercial insurance, our study is not generalizable to pa-
tients with Medicaid or Medicare, or adults over 65 years of age,
who represent a sizable proportion of the population undergoing
tracheostomy. Furthermore, the costs in our study represent short-
term (30-day) direct costs to patients and do not capture the long-
term and indirect costs following tracheostomy. Long-term costs
related to tracheostomy are an important topic but were outside the
scope of this study; such an analysis might be feasible but would
require a different data-cleaning process with more specific claims
limited to tracheostomy care. The finding that median deductible
payments were $0 suggests that many patients had already met
their annual deductible through facility payment for hospitaliza-
tion, leading to an underestimation of the true OOP costs associ-
ated with tracheostomy. Additionally, our exclusion of outpatient
tracheostomy cases, while clinically appropriate given most tra-
cheostomies are performed in inpatient settings for critically ill
patients, may underestimate the cost variability as outpatient pro-
cedures could represent a different cost profile. While the Mar-
ketScan database allowed detection of potential surprise bills, data
on the magnitude of surprise bills and whether the bill was sent
to the patient were unavailable. There are also several unmeasured
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variables, including patient comorbidities, hospital or intensive
care unit length of stay, disposition (e.g. long-term care facility),
and surgical complications. By limiting our analysis to short-term
costs, we aimed to minimize confounding due to variability in pa-
tient disposition.

Despite these limitations, our study offers insight into the fi-
nancial challenges faced by patients undergoing tracheostomy, an
area that has received only limited attention in the medical litera-
ture. By highlighting the short-term OOP costs and identifying in-
surance-related drivers of financial burden and surprise billing, we
provide a foundation for targeted interventions to enhance trans-
parency, improve patient counseling, and reduce preventable hard-
ship. As individuals undergoing tracheostomy and their families
navigate complex, high-stakes care, understanding and mitigating
adverse financial implications can improve health equity and out-
comes. This work lays the groundwork for future studies to cap-
ture the full scope of economic burden across the tracheostomy
care continuum and translate those insights into action.
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