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Purpose: Many physicians charge more than the Medicare insurance program pays. Current charge-to-payment ratios in ophthalmol-
ogy and trends over the years are unknown. In this work, we examined physician charge-to-payment ratios in ophthalmology across 
procedures and consultations.
Methods: We utilized data from 100% final-action physician/supplier Part B Medicare fee-for-service (FFS) population from 2015 to 
2020. We retrieved data on ophthalmic procedures and consultations, both facility-based and non-facility-based, conducted by ≥ 50 
ophthalmologists. We analyzed median charge-to-payment ratios, which were calculated as submitted charges divided by the 
Medicare-allowed payments, between ophthalmic procedures and consultations to assess for trends over the study period.
Results: We find that the median charge-to-payment ratio for all current procedural terminology (CPT) codes in 2020 was 2.23 
(Interquartile range (IQR): 1.54–3.27) as compared to 2.00 (IQR: 1.39–2.92) in 2015, an overall 2.76% average annual growth rate 
from 2015–2020. For ophthalmic procedures, the median charge-to-payment ratio in 2020 was 3.03 (IQR: 2.13–4.41) compared to 
2.79 (IQR: 1.96–3.97) in 2015, corresponding to a 2.01% AAGR from 2015–2020. For consultations, those rates were 2.06 (IQR: 
1.48–2.96), 1.85 (IQR: 1.33–2.59), and 2.71%, respectively.
Conclusion: We found that the submitted charge-to-Medicare payment ratios among ophthalmic procedures and consultations have 
steadily increased since 2015. However, there was a relatively low rate of excess charges for ophthalmology services compared to 
other surgical-based specialties with minimal variation among providers.
Keywords: medicare excess charge, ophthalmology services, billing, trends, allowed medicare payments

Introduction
Over the past decade, the Medicare medical insurance plan has undergone significant changes. Frequently, physician 
charges for Medicare services exceed allowed payments (excess charges); this disparity enables the determination of 
charges that may fall on patients who are uninsured or who have out-of-network commercial insurance.1,2 In 2017, 
a national study conducted by Bai and Anderson demonstrated wide variations in the charge-to-payment ratio among 
different subspecialties.1 They reported that the highest median charge-to-payment ratio was that of anesthesiology (5.8), 
and the lowest ratio was for general practice (1.6).1 Another study conducted by Gronbeck and Feng evaluated the 
variations in submitted charges to allowed Medicare payment for dermatology services from 2013 to 2019. They reported 
a median charge-to-payment ratio of 2.05.3

Disclosing the price of the medical services, especially the out-of-pocket expenses, to patients before providing the 
services is essential. However, sometimes providers are concerned that providing pricing information might focus on the 
price rather than the quality of service provided.4 In addition, providers are usually unaware of or incorrectly estimate the 
price of services that they order.5,6
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Limited literature currently exists regarding charge-to-payment ratios for ophthalmic services and differences across 
socio-regional variables. We used physician payment data from the Centers for Medicare & Medicaid Services (CMS) 
Public Use Files to study the National trends in excess charges for ophthalmic services.

Materials and Methods
We performed a cross-sectional study utilizing data from 100% final-action physician/supplier Part B Medicare fee-for- 
service (FFS) population from 2015 to 2020. We extracted information on ophthalmic procedures and consultations, both 
facility and non-facility, performed by≥ 50 ophthalmologists. Trends in charge-to-payment ratios were performed 
utilizing two datasets: (1) Physician and Other Practitioners Dataset – by Provider and (2) Physician and Other 
Practitioners Dataset – by Provider and Service.7 Services were identified through Current Procedural Terminology 
(CPT)-10 and Healthcare Common Procedure Coding System (HCPCS) codes. Ophthalmic services included outpatient 
or inpatient office visions as well as diagnostic imaging/testing. Ophthalmic services included cataract, glaucoma, and 
retinal surgeries, intravitreal injections, laser procedures, oculoplastic procedures, and corneal/ocular surface procedures. 
Consultations included outpatient or inpatient visits and diagnostic imaging/testing. Services that did not involve 
procedures were categorized based on ophthalmologist billed codes 99,201–99,499, 92,002, 92,004, 92,012, and 
92,014, with, procedural services encompassing all other codes not included in these ranges. We also extracted 
information pertaining to physicians’ sex and geographical region of practice as well as submitted charges and allowed 
payments. We calculated the median submitted charges/allowed payments for ophthalmic services and evaluated trends 
over time. We analyzed the variation in excess charges by ophthalmologist’s gender, state, and region of practice for 
the year 2020.

The study did not meet the human subjects’ research criteria and the Institutional Review Board (IRB) approval was 
waived by the University of Arkansas for Medical Sciences as this was an analysis of an existing public anonymized 
database. Where relevant, we followed the Strengthening the Reporting of Observational Studies in Epidemiology 
(STROBE) reporting.8

Results
We identified 17,631 ophthalmologists in 2020. Table 1 summarizes the variation in Medicare charge-to-payment ratios 
for ophthalmology services in 2020 across different subpopulations. The median charge-to-payment ratio was highest 
among ophthalmologists in the Midwest (2.47, interquartile range (IQR): 1.89–3.32) and was lowest in the Northeast 
(2.26, IQR: 1.71–2.96) (Figure 1). The state median ratio ranged from 1.3 for South Dakota to 4.4 for Wisconsin. Ratios 
were slightly higher for ophthalmologists practicing in metropolitan areas (2.32, IQR: 1.79–3.05) compared to non- 
metropolitan areas (2.22, IQR: 1.71–2.88). The median charge-to-payment ratio was slightly higher among female 
ophthalmologists (2.44, IQR: 1.87–3.18) compared to male ophthalmologists (2.28, IQR: 1.76–2.99). Table 2 shows the 
trends in charge-to-payment ratios over time for ophthalmic services. The median charge-to-payment ratio for all CPT 
codes in 2020 was 2.23 (IQR: 1.54–3.27) as compared to 2.00 (IQR: 1.39–2.92) in 2015, an overall 2.76% average 
annual increase (AAGR) from 2015–2020. The charge-to-payments ratios were higher for procedures compared with 
consultations. For ophthalmic procedures, the median charge-to-payment ratio in 2020 was 3.03 (IQR: 2.13–4.41) 
compared to 2.79 (IQR: 1.96–3.97) in 2015, corresponding to a 2.01% AAGR from 2015–2020. For ophthalmic 
consultations, the median charge-to-payment ratio in 2020 was 2.06 (IQR: 1.48–2.96), compared to 1.85 (IQR: 1.33– 
2.59) in 2015, corresponding to a 2.71% AAGR from 2015–2020.

Discussion
We found the median charge-to-payment ratio for all ophthalmology services in 2020 was 2.23, which was lower 
compared to the median of all medical specialties, 2.5, but higher than dermatology, 2.05.1,3 Low excess charges in 
ophthalmology could be attributed to the high volume of minor procedures compared to other surgical specialties that are 
performed as an outpatient, allowing cost containment. The ratio varied across states, with Wisconsin having the highest 
median ratio (4.4). Similarly, Bai and Anderson evaluated the median charge-to-payment ratio across 54 medical 
specialties and reported Wisconsin to have the highest median ratio (3.8).1
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Overall, minimal variation in charge-to-payment ratios was found among different ophthalmologist subgroups, 
including practice region and rurality. We found a slightly higher charge-to-payment ratio among female ophthalmolo-
gists compared to their male counterparts. A recent study found a lower annual Medicare reimbursement for female 
ophthalmologists compared to male ophthalmologists. The authors reported that female ophthalmologists billed for 
a lower number of annual services and received $20,209 less in annual reimbursements compared to male 
ophthalmologists.9 Regarding the change in excess charges over the years, we observed a steady increase for ophthalmic 
services from 2015, 2.0 to 2020, 2.23, corresponding to an AAGR of 2.76% for all CPT codes. This may suggest that 
inflation-adjusted Medicare payments were not enough to offset the increase in physicians’ charges resulting in decreased 
reimbursement, which seemed to have a more significant impact on consultations (2.71% AAGR) compared to 
procedures (2.01% AAGR). It has been shown that, after adjusting for medical care and practice expense inflation, 
Medicare physician payment has significantly decreased by about 26% from 2001 to 2023.10

Those disparities surrounding healthcare costs are challenging and may lead to excess charges that may fall on patients 
who are uninsured or who have out-of-network commercial insurance. Usually, providers charge more than the actual service 
cost, with the knowledge that the paid price will be typically lower because health plans negotiate significant discounts.11 

Those discounts, especially with Medicaid, may be so significant that insurers pay less than the actual service cost. 
Subsequently, many physicians prefer self-pay patients or small private insurers since they have less negotiating clouts.11

Another challenge in delivering health care services is price transparency, which refers to disclosing the price of 
medical services before making medical decisions. It has been shown that >60% of United States citizens are interested 
in knowing the health service price information, especially the expected out-of-pocket expenses.12,13 Although routine 

Table 1 Variation in Medicare Charge-to-Payment Ratios for Ophthalmology Subgroups in 2020 (by Providera, 
N=17,631)

Ophthalmology 
Subgroups

Median Medicare Submitted 
Charges (IQR), $

Median Medicare Allowed 
Payments (IQR), $

Median Charge-to 
Payment Ratio (IQR)

All 446,445 

(148,715–946,307)

181,862 

(63,359–359,951)

2.32 

(1.78–3.04)

Sex
Female 269,293 

(83,805–591,095)
108,761 

(33,581–225,148)
2.44 

(1.87–3.18)

Male 521,978 

(184,974–1,071,364)

216,997 

(83,340–407,831)

2.28 

(1.76–2.99)

Region
Northeast 377,205 

(130,031–616,744)

163,266 

(56,716–319,350)

2.26 

(1.71–2.96)

Midwest 493,653 
(181,628–981,589)

181,221 
(73,502–343,464)

2.47 
(1.89–3.32)

West 434,393 

(146,699–949,969)

183,484 

(61,019–366,595)

2.30 

(1.84–3.05)
South 516,763 

(178,415–1,069,110)

218,580 

(79,257–412,566)

2.31 

(1.80–3.00)

Ruralityb

Metropolitan 437,262 

(142,583–932,304)

176,569 

(60,402–354,514)

2.32 

(1.79–3.05)
Nonmetropolitan 588,668 

(249,998–1,099,246)

246,355 

(107,782–415,900)

2.22 

(1.71–2.88)

Notes: Data source: Medicare physician and other practitioners—by Provider. Data are derived from the total charges that the provider submitted for 
medical (non-ASP) services. aDerived from the reported provider specialty code on the claim based which was determined based on the largest 
number of services categorized within the field of ophthalmology. bNonmetropolitan included micropolitan, rural, and small-town locations. 
Abbreviation: IQR, interquartile range.
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patient-provider conversations about out-of-pocket costs are recommended, patients report such communications in less 
than 20% of encounters.12,13 In an attempt to improve healthcare price transparency, many states have passed laws 
mandating hospitals, providers, and insurers to disclose prices before providing care.14

In 2019, the CMS provided hospitals with specific guidelines to create chargemaster data that is publicly available 
and has the costs for medical services. Those chargemaster lists were limited by having inflated prices for negotiation 
with insurers and providing minimal information for patients regarding the out-of-pocket expenses.15–17 Subsequently, 
legislations have been modified, effective in 2021, aiming to reduce the ambiguity of healthcare charges which may 
result in financial burden and stress, especially for vulnerable uninsured patients. However, one study by Berkowitz and 
colleagues evaluated the variability of the reported prices for ophthalmic procedures, mainly cataract extraction (CPT 
codes 66,984 and 66,821) at 247 academic hospitals. They reported that despite the recent price transparency legislature, 
there was significant variability in some of the current standard charges between hospitals. That variation could not be 
explained by geographic variability in costs.18

The current study has limitations including the retrospective analysis. Another limitation is that subgroup differences 
among ophthalmologists may have been affected by unexplored confounders. Also, we did not analyze the excess 
charges of commercial insurance.

Figure 1 Map showing median charge-to-payment ratio differences by state. The darker the Orange/red the state is colored, the greater the median charge-to-payment ratio.

Table 2 Median Charge-to-Medicare Payment Ratio by Ophthalmic Services, 2015–2020 (by Servicea, N=1,403,595)

Median Charge-to-Payment Ratio (IQR)

Ophthalmic 
Procedure

2015 
(n=236,833)

2016 
(n=239,239)

2017 
(n=237,528)

2018 
(n=236,572)

2019 
(n=236,682)

2020 
(n=216,741)

2015–2020 
AAGR, %

All billed CPT Codesa 2.00 

(1.39–2.92)

2.05 

(1.44–2.99)

2.11 

(1.48–3.10)

2.15 

(1.50–3.15)

2.21 

(1.53–3.21)

2.23 

(1.54–3.27)

2.76

Proceduresb 2.79 

(1.96–3.97)

2.92 

(2.03–4.16)

2.94 

(2.05–4.18)

2.95 

(2.07–4.18)

2.97 

(2.01–4.42)

3.03 

(2.13–4.41)

2.01

Consultationsc 1.85 

(1.33–2.59)

1.91 

(1.37–2.65)

1.94 

(1.42–2.79)

2.02 

(1.44–2.86)

2.05 

(1.46–2.94)

2.06 

(1.48–2.96)

2.71

Notes: Data source: Medicare physician and other practitioners—by Provider and Service. aAll Ophthalmic services performed by 50 or more ophthalmologists. 
bOphthalmic services that qualified as procedures (ie, cataract surgeries, injections, laser procedures, oculoplastic procedures, glaucoma surgeries, vitreoretinal surgeries, 
cornea/ocular surface procedures). cOphthalmic services included outpatient or inpatient office visions as well as diagnostic imaging/testing. 
Abbreviations: AAGR, average annual growth rate; CPT, Current Procedural Terminology; IQR, interquartile range.
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In conclusion, our study highlights a relatively low rate of excess charges for ophthalmology services compared to 
other specialties with minimal variation among providers. We found that charge-to-payment ratios have increased since 
2015. Because excess charges may financially affect uninsured or out-of-network patients, this information could be 
important for healthcare policymakers.
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