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IMPORTANCE Recently, several states have granted optometrists privileges to perform select
laser procedures (laser peripheral iridotomy, selective laser trabeculoplasty, and YAG laser
capsulotomy) with the aim of increasing access. However, whether these changes are
associated with increased access to these procedures among each state's Medicare
population has not been evaluated.

OBJECTIVE To compare patient access to laser surgery eye care by estimated travel time and
30-minute proximity to an optometrist or ophthalmologist.

DESIGN, SETTING, AND PARTICIPANTS This retrospective cohort database study used Medicare
Part B claims data from 2016 through 2020 for patients accessing new patient or laser eye
care (laser peripheral iridotomy, selective laser trabeculoplasty, YAG) from optometrists or
ophthalmologists in Oklahoma, Kentucky, Louisiana, Arkansas, and Missouri. Analysis took
place between December 2021 and March 2023.

MAIN OUTCOME AND MEASURES Percentage of each state's Medicare population within a
30-minute travel time (isochrone) of an optometrist or ophthalmologist based on US census
block group population and estimated travel time from patient to health care professional.

RESULTS The analytic cohort consisted of 1564 307 individual claims. Isochrones show that
optometrists performing laser eye surgery cover a geographic area similar to that covered by
ophthalmologists. Less than 5% of the population had only optometrists (no
ophthalmologists) within a 30-minute drive in every state except for Oklahoma for YAG
(301470 [7.6%]) and selective laser trabeculoplasty (371097 [9.4%]). Patients had a longer
travel time to receive all laser procedures from optometrists than ophthalmologists in
Kentucky: the shortest median (IQR) drive time for an optometrist-performed procedure was
49.0 (18.4-71.7) minutes for YAG, and the the longest median (IQR) drive time for an
ophthalmologist-performed procedure was 22.8 (12.1-41.4) minutes, also for YAG. The median
(IQR) driving time for YAG in Oklahoma was 26.6 (12.2-56.9) for optometrists vs 22.0
(11.2-40.8) minutes for ophthalmologists, and in Arkansas it was 90.0 (16.2-93.2) for
optometrists vs 26.5 (11.8-51.6) minutes for ophthalmologists. In Louisiana, the longest
median (IQR) travel time to receive laser procedures from optometrists was for YAG at 18.5
(7.6-32.6) minutes and the shortest drive to receive procedures from ophthalmologists was
for YAG at 20.5 (11.7-39.7) minutes.

CONCLUSIONS AND RELEVANCE Although this study did not assess impact on quality of care,
expansion of laser eye surgery privileges to optometrists was not found to lead to shorter
travel times to receive care or to a meaningful increase in the percentage of the population
with nearby health care professionals.
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ost eye care in the US is provided by ophthalmolo-

gists and optometrists in outpatient settings, al-

though the 2 professions have different training re-
quirements and scopes of practice.'®> Due to their training in
systemic disease, ophthalmologists tend to treat older and more
medically complex patients.* Invasive procedures such as la-
ser eye surgery have been traditionally limited to ophthal-
mologists, who are similarly licensed in all states to perform
surgeries, but state laws regarding optometric scopes of prac-
tice differ significantly.>®

Over the last 2 decades, Oklahoma (1998), Kentucky
(2011), and Louisiana (2014) have expanded optometrists’
scopes of practice by legislative action, ostensibly to
improve patients’ access to eye care, with optometrists cur-
rently seeking surgical privileges in additional states.”-®
Newly granted privileges include laser photocoagulation and
photoablative procedures, periocular or subconjunctival
injections, and eyelid surgeries.> Some argue that the avail-
ability of eye care services are inadequate in certain regions
and that increasing the scopes of practice of optometrists
could ameliorate any deficiencies.®° State legislatures con-
sidering laser surgery privileges for optometrists may benefit
from reviewing results from states that have already granted
them.

Data supporting the relationship between scope expan-
sion and improved patient access to care are sparse. Previous
studies have used Medicare claims data but were limited by
the amount of data used and the states in which analysis was
conducted.?>1912 We leveraged census, geographical, and
Medicare data to evaluate whether access to laser eye surgery
was associated with improvement in states that allow optom-
etrists to deliver laser care.

Methods

This study combined data from Medicare Part B claims,® the
2020 US Census,'* geographical data from the Melissa Data
application programming interface (API) (Melissa Inc),'®
TomTom road geometries, and TomTom historical traffic
data'® to estimate geographical access and travel times for
laser eye surgery procedures by optometrists and ophthal-
mologists in Oklahoma, Kentucky, Louisiana, Arkansas, and
Missouri from January 2016 to December 2020. The research
protocol was approved by the institutional review board of
the University of Washington, and informed consent was
waived due to this being a claims database study. The study
was conducted in accordance with the Declaration of
Helsinki'” and compliant with the Health Insurance Portabil-
ity and Accountability Act of 1996. Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE)
reporting guideline was followed.

Medicare Claims Data

Research-identifiable data for Medicare Part B carrier and
outpatient fee-for-service claims were obtained for optom-
etrists and ophthalmologists who filed claims in Oklahoma,
Kentucky, Louisiana, Arkansas, and Missouri from 2016 to
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Key Points

Question Is expanding laser eye surgery privileges to
optometrists associated with improved patient access to laser
procedures?

Findings In this cohort study of Medicare Part B claims data, most
optometrists who perform laser eye surgery procedures were
found to practice in areas already served by ophthalmologists and
only a small percentage of the population of each state resided
exclusively near (30-minute access) to optometrists. In Oklahoma
and Kentucky, patients drove longer times to see optometrists
than ophthalmologists, and in Louisiana, patients drove shorter to
optometrists for laser eye surgery procedures.

Meaning There is insufficient evidence to show that expansion of
laser eye surgery privileges to optometrists has increased patient
access to laser procedures.

2020. Three of these states have had expanded scope for
several years: Oklahoma (1998), Kentucky (2011), and
Louisiana (2014). Arkansas, which expanded to include YAG
laser capsulotomy procedures in 2019, and Missouri, which
has no expansion, served as neighboring geographic
comparators with similar rural/urban population distribu-
tions.

2020 US Census

Census data for each state included total population, list of cen-
sus block groups, population-weighted centroid, and popula-
tion of each 2020 census block group.

Geographical Information and Traffic Data

The geographical data contained mappings from zip codes to
geographic coordinates (latitude and longitude). Zip codes of
9 digits are highly precise and were used only for health care
professional locations. Zip codes of 5 digits are less precise but
provide alevel of deidentification for patients; 5-digit zip code
coordinates are based on the centroid of the region covered by
that zip code. Since zip code boundaries can change from year
to year, zip codes were paired with the year of the event for
accurate coordinate determination.

Road geometries and historical traffic data were accessed
via the Valhalla open-source API. The API isochrone service
was used to determine the region around a health care pro-
fessional location within a 10-, 20-, or 30-minute drive based
onroads and traffic. The API point to point routing service was
used to estimate travel time.

Study Sample

Medicare data included claims with Current Procedural
Terminology codes for YAG (66821), selective laser trabecu-
loplasty (SLT)/argon laser trabeculoplasty (65855), or laser
peripheral iridotomy (LPI) (66761) laser procedures and 10
New Patient Eye and Evaluation and Management codes
(92001-92005 and 99201-99205). For laser procedures, we
excluded claims of less than $75, claims including the Cur-
rent Procedural Terminology modifier for postoperative care
(code 55), claims where the national provider identifier
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Table 1. Unique Beneficiaries (Patients) Receiving Care From an Ophthalmologist or Optometrist by State and Procedure

No. (%)
Procedure Oklahoma Kentucky Louisiana Arkansas Missouri Total
LPI
Ophthalmologist 474 (66.8) 1111 (85.7) 991 (97.5) 1233 (100) 2167 (100) 5976 (93.1)
Optometrist 236 (33.2) 185 (14.3) 25(2.5) 0 0 446 (6.9)
SLT
Ophthalmologist 3760 (74.3) 2988 (71.8) 5860 (91.3) 3754 (100) 5864 (100) 22226 (88.0)
Optometrist 1300 (25.7) 1175 (28.2) 558(8.7) 0 0 3033 (12.0)
YAG
Ophthalmologist 27364 (62.9) 30655 (80.7) 31196 (90.6) 34301 (99.9) 58048 (100) 181564 (87.1)
Optometrist 16 158 (37.1) 7335 (19.3) 3246 (9.4) 49 (0.1) 0 26788 (12.9)

New patient visit
Ophthalmologist
Optometrist

123163 (45.1)
149 656 (54.9)

135942 (47.3)
151151 (52.7)

132783 (61.2)
84172 (38.8)

113518 (51.1)
108 674 (48.9)

173 469 (53.3)
151746 (46.7)

678875 (51.3)
645399 (48.7)

Abbreviations: LPI, laser peripheral iridotomy; SLT, selective laser trabeculoplasty.

Table 2. Count of Unique Health Care Professionals Making Medicare Claims as Ophthalmologists and Optometrists by State and Procedure

No. (%)?
Procedure Oklahoma Kentucky Louisiana Arkansas Missouri Total
LPI
Ophthalmologist 41 (68.3) 93 (84.5) 92 (NR) 71 (100) 166 (100) 463 (NR)
Optometrist 19 (31.7) 17 (15.5) <10 (<10) 0 0 <46 (<10)
SLT
Ophthalmologist 58 (50.9) 86 (73.5) 140 (79.1) 73 (100) 150 (100) 507 (80.3)
Optometrist 56 (49.1) 31(26.5) 37(20.9) 0 0 124 (19.7)
YAG
Ophthalmologist 121 (43.8) 183 (70.4) 215 (76.8) 115 (NR) 275 (100) 909 (NR)
Optometrist 155 (56.2) 77 (29.6) 65(23.2) <10 (<9) 0 <307 (<33.8)
New patient visit
Ophthalmologist 201 (21.7) 323 (33.0) 327 (48.4) 180 (29.5) 435(32.5) 1466 (32.4)
Optometrist 727 (78.3) 656 (67.0) 349 (51.6) 431 (70.5) 902 (67.5) 3064 (67.6)
Optometrist-provided el o G
care Oklahoma Kentucky Louisiana Arkansas Missouri Total
LPI 19/727 (2.6) 17/656 (2.6) 10/349 (2.9) 0/431 (0) 0/902 (0) NA
SLT 56/727 (7.7) 31/656 (4.7) 37/349 (10.6) 0/431 (0) 0/902 (0) NA
YAG 155/727 (21.3) 77/656 (11.7) 65/349 (18.6) 10/431(2.3) 0/902 (0) NA

Abbreviations: LPI, laser peripheral iridotomy; NA, not applicable; NR, not reported; SLT, selective laser trabeculoplasty.

2 Patient counts less than 10 but greater than zero are reported as less than 10.

could not be determined, claims where the health care pro-
fessional’s specialty was any code other than optometrist
(code 41) or ophthalmologist (code 18), and claims missing
critical fields. Travel to new patient visits was compared
with surgical visit travel when assessing relative driving dis-
tances to optometrists and ophthalmologists.

Including states without expanded scope of practice
(Arkansas and Missouri) provided the opportunity to flag
claims that appeared out of scope. Using the physician cred-
iting method described, a tally of all laser eye surgery proce-
dures performed by each optometrist or ophthalmologist in
each study year was made. Claims where the credited
optometrist or ophthalmologist performed fewer than 3 of
that same procedure in that same year were excluded; this

JAMA Ophthalmology August 2023 Volume 141, Number 8

filter removed both types of health care professionals pro-
viding only limited access to a procedure and coding errors
that occur infrequently. The remaining claims were grouped
by state according to health care professional location, and
claims for patients in that same state or any of the bordering
states were included.

Geographical Analysis

Geographical access of 30 minutes or less was calculated for
each combination of state, health care professional, and
procedure by summing the populations of all census block
groups with a centroid falling inside the 30-minute iso-
chrone boundary. Patient destinations for laser eye surgery
care were identified by using the most expensive procedure
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Figure 1. Health Care Professional Coverage of Oklahoma for YAG Procedures

E YAG ophthalmologist coverage

YAG optometrist coverage

For each state, the tricolor maps indicate the geographical regions where
patients can reach a health care professional in 10 minutes (red), 20 minutes
(yellow), or 30 minutes (green). The light blue and dark blue maps indicate
regions of the state that are exclusively covered within 30 minutes by an

ophthalmologist or an optometrist. Comparison of Oklahoma, Kentucky, and
Louisiana is included in eFigure 15 in Supplement 1and population percent
coverage is in eTable 3 in Supplement 1.

for that patient, limiting each patient to contributing only
once to the aggregated time estimates while likely selecting
the surgery location and not the postoperative care location
in the case of a coding error. For new patient visits, only the
first visit to a health care professional (optometrist or oph-
thalmologist) was included. For comparison, hypothetical
pairings of each valid health care professional with each
patient seeking care in that state were compiled; point to
point routing was calculated as described above. Additional
details are provided in the eMethods in Supplement 1.

Statistical Methods

Data were accessed using PostGRES Structured Query Lan-
guage (PostgreSQL Global Development Group) and pro-
cessed using Python version 3.9.5 (Python Software Founda-
tion) with Scipy version 1.7.3!® and statsmodels version 0.13.21°
for analysis. Minimum, maximum, median, IQR, and percent-
age of patients with estimated travel times under 30 minutes
are reported along with 95% CIs. GNU Parallel was used for
parallelization.?° By agreement and to preserve privacy in the
Medicare data, any patient count less than 10 but greater than
zero is reported as less than 10. Analysis took place between
December 2021 and March 2023.

jamaophthalmology.com
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Results

The analytic cohort consisted of 1564 307 individual claims for
2016 through 2020 inclusive after applying the exclusion cri-
teria. From the US Census of 2020, the population of each state
was as follows: Oklahoma, 3959 353; Kentucky, 4 505 836;
Louisiana, 4 657 757; Arkansas, 3011524; and Missouri,
6154 913.

Percentage of Procedures Performed by Optometrists

Optometrists in Oklahoma provided the greatest percentage
oflaser eye surgery procedures compared with other states with
33.2% of LPI (n = 710), 25.7% of SLT (n = 5060), and 37.1% of
YAG procedures (n = 43 522). In Louisiana, optometrists per-
formed the lowest percentage of procedures among states with
expansion of optometric scope of practice before 2016. The per-
centage of new patient visits conducted by optometrists was
Oklahoma, 54.9% (149 656 of 272 819); Kentucky, 52.7% (151151
of 287 093); Louisiana, 38.8% (84172 of 216 955); Arkansas,
48.9% (108 674 of 222192); and Missouri, 46.7% (151746 of
325 215) (Table1). Less than 1.2% of patients in any state made
new patient visits to both an optometrist and ophthalmologist
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in 2016 to 2020. Trends for the number of laser eye surgery
procedures performed by optometrists and ophthalmolo-
gists are shown by state and year in eFigures 1and 2 in Supple-
ment 1.

Percentage of Health Care Professionals

With Optometric Training

In Oklahoma, optometrists accounted for 31.7% of LPI (n = 19),
49.1% of SLT (n = 56), and 56.2% of health care professionals
(n = 155) making claims for YAG capsulotomy procedures; in
Kentucky, optometrists accounted for 15.5% of LPI (n = 17),
26.5% of SLT (n = 31), and 29.6% of YAG (n = 77); in Louisiana
optometrists accounted for less than 10% of LPI (n < 10), 20.9%
of SLT (n = 37), and 23.2% of YAG (n = 65); and in Arkansas op-
tometrists accounted for less than 9% of health care profes-
sionals (n < 10) making claims for YAG (Table 2). Using the num-
ber of unique health care professionals claiming new patient
visits as an indicator of the optometrists providing eye care to
the Medicare population, we found that 65 of 349 optom-
etrists (18.6%) provided YAG procedures in Louisiana; most
other procedures and states had lower percentages of optom-
etrists providing laser procedures.

Access Within 30 Minutes of Driving

Isochrone analysis revealed that optometrists and ophthal-
mologists generally practice in similar geographic areas. There
is a greater percentage of the population that is exclusively
within a 30-minute drive to only an ophthalmologist com-
pared with only an optometrist for all states and procedure
combinations except in Oklahoma for YAG procedures (Figure 1;
eFigures 3-15 and eTable 1in Supplement 1). Greater than 5%
of the population is within a 30-minute drive to only an op-
tometrist in Oklahoma for YAG (301470 [7.6%]) and SLT
(371097 [9.4%]) (eFigures 7-8 and eTable 2 in Supplement 1).

Patient Travel Patterns to Selected

Health Care Professionals

Patients had a longer travel time to receive all laser proce-
dures from optometrists than ophthalmologists in Kentucky:
the shortest median (IQR) drive time for an optometrist-
performed procedure was 49.0 (18.4-71.7) minutes for YAG, and
the the longest median (IQR) drive time for an ophthalmologist-
performed procedure was 22.8 (12.1-41.4) minutes, also for YAG.
The median (IQR) driving time for YAG in Oklahoma was 26.6
(12.2-56.9) for optometrists vs 22.0 (11.2-40.8) minutes for oph-
thalmologists and in Arkansas it was 90.0 (16.2-93.2) for op-
tometrists vs 26.5 (11.8-51.6) minutes for ophthalmologists.

However, in Louisiana, the longest median (IQR) travel time
to receive laser procedures from optometrists was for YAG at
18.5 (7.6-32.6) minutes and the shortest median (IQR) drive to
receive procedures from ophthalmologists was for YAG at 20.5
(11.7-39.7) minutes (eTable 3 in Supplement 1).

YAG capsulotomy was the most commonly performed la-
ser procedure in all states (eFigures 1-2 in Supplement 1). In
Oklahoma, the percentage of patients undergoing YAG who
traveled less than 30 minutes was 65.1% (95% CI, 64.1%-
65.3%) for ophthalmologists compared with 53.0% (95% CI,
52.2%-53.8%) for optometrists. In Kentucky, the percentage
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of patients traveling less than 30 minutes was 60.0% (95% CI,
59.7%-60.8%) for ophthalmologists compared with 37.0% (95%
CI, 35.6-37.8) for optometrists. In Arkansas, the percentage of
patients was 54.0% (95% CI, 53.0%-54.1%) for ophthalmolo-
gists and 33.0% (95% CI, 16.5%-50.2%) for optometrists. In
Louisiana, a lower percentage of patients traveled less than 30
minute for YAG procedures when traveling to ophthalmolo-
gists at 65.0% (95% CI, 64.5%-65.6%) compared with optom-
etrists at 71.0% (95% CI, 69.1%-72.2%). Missouri did not have
any optometrists performing the procedure (Figure 2). LPIand
SLT procedures were less common but had similar state-level
trends (eFigures 16-18 and eTable 1in Supplement 1).

New Patient Visit Comparison

For all states, the estimated travel times for new patient visits
were less when seeing an optometrist than an ophthalmolo-
gist. These visits included all reasons to visit a new health care
professional and were not limited to LPI, SLT, or YAG laser eye
surgery procedures (eFigure 19 and eTable 3 in Supple-
ment 1).

Hypothetical Patient Travel Times to Closest

Health Care Professionals

We explored the case of hypothetical access to the nearest
health care professional (eFigures 20-25 in Supplement 1). For
YAG procedures, we found that patients in Kentucky who origi-
nally chose an optometrist, 89.0% (95% CI, 87.6%-89.3%) were
within a 30-minute drive of an ophthalmologist and 87.0%
(95% ClI, 85.9%-87.4%) within a 30-minute drive to the near-
est optometrist. Choosing the closest health care profes-
sional to perform YAG could have shortened the median esti-
mated travel time from 49 minutes to 15 minutes (Figure 2 and
eFigure 26 in Supplement 1 report data fore those originally
choosing an ophthalmologist).

|
Discussion

We examined Medicare claims data from 2016 to 2020 in Okla-
homa, Kentucky, Louisiana, Arkansas, and Missouri to ex-
plore whether expansion of optometrist surgical privileges was
associated with improved access to 3 laser eye surgery proce-
dures: YAG capsulotomy, LPI, and SLT.

One of the primary arguments made for increasing opto-
metric scope of practice is the possibility of improved access
to care for patients.® However, with the exception of YAG and
SLT in Oklahoma, the percentage of the population within 30
minutes of only an optometrist for laser eye surgery proce-
dures was less than 5% in the states with expanded scope; iso-
chrone maps for each state showed that most optometrists per-
forming laser eye surgery are doing so where ophthalmologists
already practice. A 2018 study found that in Oklahoma, Ken-
tucky, and New Mexico, nearly half of Medicare beneficiaries
who received surgical care from an optometrist lived within
30 minutes of an ophthalmologist.”

Health care professional proximity alone does not
determine where a patient decides to receive care.'®?! In
Kentucky, patients drove longer to have YAG procedures
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Figure 2. Kentucky YAG Procedure: Patients Who Originally Chose an Optometrist
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performed by an optometrist (median, 49 minutes) rather than
an ophthalmologist (median, 23 minutes). We also found lon-
ger drive times to optometrists for YAG procedures per-
formed in Oklahoma and Arkansas. For LPI, patients in Ken-
tucky drove over 1 hour (median, 61 minutes) for an optometrist
to perform an LPI rather than a median of 21 minutes for an
ophthalmologist. In comparison, the mean drive time for a new
patient appointment in all states was shorter for patients see-
ing an optometrist, which is consistent with other studies

jamaophthalmology.com

showing that there are more practicing optometrists than
ophthalmologists.!° Therefore, longer drive times to receive
laser eye surgery procedures from optometrists were unex-
pected.

We further explored our unexpected findings by examin-
ing estimated travel time if patients opted for the closest health
care professional for YAG procedure in Kentucky. Patients who
initially chose an ophthalmologist had a median travel time
of 23 minutes. This could have been reduced by 5 to 10 minutes
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if they selected the closest optometrist (median, 13 minutes)
or ophthalmologist (median, 18 minutes). In contrast, pa-
tients who chose to see an optometrist traveled significantly
more with a median estimated travel time of 49 minutes.
Choosing the nearest optometrist (median, 14 minutes) or oph-
thalmologist (median, 15 minutes) would have saved nearly 35
minutes of travel time. Trends of longer driving times for la-
ser procedures for optometrists compared with ophthalmolo-
gists in states where scope has been expanded to improve ac-
cess are concerning. It is possible that these patients are being
referred to distant health care professionals within a net-
work, resulting in increased drive times.

In Oklahoma, while optometrists comprise 56% of
all health care professionals who perform 3 or more YAG pro-
cedures per year, they account for only 37% of total proce-
dures, indicating that optometrists provide fewer YAG proce-
dures on average than ophthalmologists. The percentage of
optometrists who provided YAG procedures in Oklahoma
was 21.3%, possibly indicating that many optometrists are
choosing not to provide laser procedures. This trend is seen
in Kentucky, Louisiana, and Arkansas as well, although their
results may be explained by surgical scope expansions hav-
ing occurred more recently. Despite the larger number of
optometrists performing YAG in Oklahoma, the only state
that has a greater percentage of the population with
30-minute access to only optometrists (7.6%) vs only to oph-
thalmologists (4.1%), patients in Oklahoma were traveling
for longer times on average for YAG procedures from an
optometrist. Mahr et al'! found no difference in drive times
between Oklahoma Medicare patients who saw optometrists
vs ophthalmologists for YAG procedures; however, our study
used the full Medicare data set and a different method to
calculate driving time.

Limitations

Several limitations exist in this study. Anomalies in the Medi-
care data included patients older than 120 years and out-of-
scope procedures occurring in Missouri and Arkansas; not all
errors are as easily identified, and thus, the true number of pro-
cedures performed by each health care professional is sub-
ject to some degree of error. Although 29% of Medicare ben-
eficiaries receiving SLT and YAG procedures were covered
under Medicare Part C, we had to omit all Part C data because
of the difficulty in unambiguously identifying the individual
performing the procedure; this is consistent with other
findings.?-?? In addition, our data were limited to Medicare
claims from 2016 to 2020; related claims just outside this
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window could not be considered for context or error detec-
tion. Thus, our estimates may be underestimates or overesti-
mates of true differences, although yearly rate between 4 years
did not appear to change significantly decreasing the likeli-
hood of potential outliers outside our study window. In addi-
tion, data from 2020 may have been impacted by COVID-19-
related restrictions.

We did not include health care professionals in adjacent
states; patients living in these border communities may travel
outside of our study area potentially affecting conclusions re-
garding health care professional choice and access to care. We
assumed travel by car from the patient’s home and did not con-
sider other starting points. Both health care professional types
may have multiple sites of practice but enter just 1 location on
Medicare claim forms, leading to a potential underestimation
of geographical coverage. Population-weighted centroids were
used for access calculations for the general population and geo-
graphic centroids were used for point to point routing based
on zip codes; in both cases, there are inaccuracies when esti-
mating distance and time to access care. We were unable to dis-
ambiguate case complexity or severity in the claims data to un-
derstand if this played a role in a patient’s choice to see an
optometrist or ophthalmologist.

The study data are limited to geographical analysis and can-
not address whether quality of care was improved with this
expanded access, whether ease or speed of appointments were
improved, the impact of physician availability, or if costs de-
creased without compromising quality. Finally, our data did
not allow analyses of sociodemographic factors including race
and ethnicity or cultural factors that could have played a role
in decision-making for patients.

|
Conclusions

This study of Medicare claims in the states of Oklahoma, Ken-
tucky, Louisiana, Arkansas, and Missouri found insufficient evi-
dence to assert that optometric scope expansion increases geo-
graphical access and reduces driving times for laser procedures.
Both optometrists and ophthalmologists are critical in the de-
livery of eye care in the US, although their training require-
ments vary, and the impact of expanded access on quality of
care and other outcomes should be investigated in future stud-
ies. Given concerns about quality of care per previous
literature?*-2# and the lack of evidence for improved access to
care in our study, careful consideration should be given
before supporting additional scope of practice expansion.

Conflict of Interest Disclosures: Dr Stewart
reports research support from Alexion and Allergan
and consultant work for Alkahest, Bayer, and
Revana. Dr A. Lee reports support from the US
Food and Drug Administration; grants from
Amazon, Carl Zeiss Meditec, iCareWorld, Meta,
Microsoft, Novartis, NVIDIA, Regeneron, Santen
Pharmaceutical, and Topcon; personal fees from
Alcon, Boehringer Ingelheim, Genentech/Roche,
Gyroscope, Janssen, Johnson & Johnson, and
Verana Health outside of the submitted work; and
nonfinancial support from Microsoft outside of the

jamaophthalmology.com

© 2023 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Stephanie Winters on 02/03/2026


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2023.3061?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
http://www.jamaophthalmology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061

Evaluating Access to Laser Eye Surgery by Driving Times Using Medicare Data and Geographical Mapping

submitted work. Dr C. Lee reported grants from
National Institute on Aging, National Institutes of
Health, and Alzheimer's Drug Discovery Foundation
outside the submitted work. No other disclosures
were reported.

Funding/Support: This research has been funded
by National Institutes of Health (grants
K23EY029246, RO1AGO60942, and
0T20D032644), the Latham Vision Research
Innovation Award, the Klorfine Family Endowed
Chair, the C. Dan and Irene Hunter Endowed
Professorship, the Karalis Johnson Retina Center,
and an unrestricted grant from Research to Prevent
Blindness.

Role of the Funder/Sponsor: The funders had

no role in the design and conduct of the study;
collection, management, analysis, and
interpretation of the data; preparation, review, or
approval of the manuscript; and decision to submit
the manuscript for publication.

Disclaimer: This article does not reflect the
opinions of the US Food and Drug Administration.

Data Sharing Statement: See Supplement 2.

Additional Contributions: We thank Marian Blazes,

MD (Department of Ophthalmology, University of
Washington, Seattle; Roger and Angie Karalis
Johnson Retina Center, Seattle, Washington), for
her help with manuscript editing; compensation
was not received.

REFERENCES

1. ACGME program requirements for graduate
medical education in ophthalmology. Accreditation
Council for Graduate Medical Education (ACGME).
Published 2020. Accessed June 8, 2023. https://
www.acgme.org/globalassets/pfassets/
programrequirements/240_ophthalmology_2020_
july.pdf

2. Differences in education between optometrists
and ophthalmologists. American Academy of
Ophthalmology. Published May 2011. Accessed
February 27, 2023. https://www.aao.org/about/
policies/differences-education-optometrists-
ophthalmologists

3. Stein JD, Zhao PY, Andrews C, Skuta GL.
Comparison of outcomes of laser trabeculoplasty
performed by optometrists vs ophthalmologists in
Oklahoma. JAMA Ophthalmol. 2016;134(10):
1095-1101. doi:10.1001/jamaophthalmol.2016.2495

jamaophthalmology.com

4. Miller DD, Stewart MW, Gagne JJ, Wagner AL,
Lee AY. Differences in characteristics of Medicare
patients treated by ophthalmologists and
optometrists. PLoS One. 2020;15(9):e0227783.
doi:10.1371/journal.pone.0227783

5. Stein JD, Kapoor KG, Tootoo JL, et al. Access to
ophthalmologists in states where optometrists
have expanded scope of practice. JAMA Ophthalmol.
2018;136(1):39-45. doi:10.1001/jamaophthalmol.2017.
5081

6. Cooper SL.1971-2011: forty year history of scope
expansion into medical eye care. Optometry. 2012;
83(2):64-73.

7. Optometrists seek surgery rights in more states
after Kentucky victory. Published May 23, 2011.
Accessed January 23, 2023. https://amednews.
com/article/20110523/profession/305239946/2/

8. Lane E. Bill approved by Louisiana Legislature
lets optometrists perform some eye surgeries. The
Times-Picayune. Published May 22, 2014. Accessed
January 23, 2023. https://www.nola.com/news/
politics/article_4c8alcf1-8afe-5172-b342-
cded6b4bd4f2.html

9. State advocacy. American Optometric
Association. Accessed January 23, 2023. https://
www.aoa.org/advocacy/state?sso=y

10. Lee CS, Morris A, Van Gelder RN, Lee AY.
Evaluating Access to Eye Care in the Contiguous
United States by Calculated Driving Time in the
United States Medicare Population. Ophthalmology.
2016;123(12):2456-2461. doi:10.1016/j.ophtha.2016.
08.015

11. Mahr MA, Erie JC. Comparing access to laser
capsulotomy performed by optometrists and
ophthalmologists in Oklahoma by calculated driving
distance and time. Ophthalmology. 2017;124(9):
1290-1295. doi:10.1016/j.0phtha.2017.03.062

12. Gibson DM. Eye care provider availability for the
Medicare population in U.S. states that have
expanded optometrist scope of practice. Optom Vis
Sci. 2020;97(11):929-935. doi:10.1097/0OPX.
0000000000001599

13. Research identifiable file (RIF) requests.
Research Data Assistance Center. Accessed
February 3, 2023. https://resdac.org/research-
identifiable-files-rif-requests

14. US Census Bureau. Accessed February 3, 2023.
https://www?2.census.gov/geo/docs/reference/
cenpop2020/blkgrp/

Original Investigation Research

15. Geo*Data. Melissa. Accessed February 3,2023.
https://www.melissa.com/geodata-reference-
data-sets

16. Introduction TomTom. Accessed February 3,
2023. https://developer.tomtom.com/routing-api/
documentation/product-information/introduction

17. World Medical Association. World Medical
Association Declaration of Helsinki: ethical
principles for medical research involving human
subjects. JAMA. 2013;310(20):2191-2194.
doi:10.1001/jama.2013.281053

18. Virtanen P, Gommers R, Oliphant TE, et al;
SciPy 1.0 Contributors. SciPy 1.0: fundamental
algorithms for scientific computing in Python. Nat
Methods. 2020;17(3):261-272. doi:10.1038/s41592-
019-0686-2

19. Seabold S, Perktold J. Statsmodels:
econometric and statistical modeling with python.
In: Proceedings of the 9th Python in Science
Conference; 2010. doi:10.25080/Majora-92bf1922-
on

20. GNU Parallel 2018. Zenodo. Published April 27,
2018. Accessed June 8, 2023. doi:10.5281/zenodo.
1146014

21. Aggarwal A, Lewis D, Mason M, Sullivan R,
van der Meulen J. Patient mobility for elective
secondary health care services in response to
patient choice policies: a systematic review. Med
Care Res Rev. 2017;74(4):379-403. doi:10.1177/
1077558716654631

22. Medicare Advantage encounter data show
promise for program oversight, but improvements
are needed. US Department of Health and Human
Services. Published January 16, 2018. Accessed
January 30, 2023. https://oig.hhs.gov/oei/reports/
0ei-03-15-00060.asp

23. LeeCS, Lee ML, Yanagihara RT, Lee AY.
Predictors of narrow angle detection rate-a
longitudinal study of Massachusetts residents over
1.7 million person years. Eye (Lond). 2021;35(3):
952-958. doi:10.1038/541433-020-1003-0

24. Sheth N, French DD, Tanna AP. Merit-based
incentive payment system scores in ophthalmology
and optometry. Ophthalmology. 2021;128(5):793-795.
doi:10.1016/j.0phtha.2020.09.015

JAMA Ophthalmology August 2023 Volume 141, Number 8

© 2023 American Medical Association. All rights reserved.

Downloaded from jamanetwork.com by Stephanie Winters on 02/03/2026

783


https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2023.3061?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
https://www.acgme.org/globalassets/pfassets/programrequirements/240_ophthalmology_2020_july.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/240_ophthalmology_2020_july.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/240_ophthalmology_2020_july.pdf
https://www.acgme.org/globalassets/pfassets/programrequirements/240_ophthalmology_2020_july.pdf
https://www.aao.org/about/policies/differences-education-optometrists-ophthalmologists
https://www.aao.org/about/policies/differences-education-optometrists-ophthalmologists
https://www.aao.org/about/policies/differences-education-optometrists-ophthalmologists
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2016.2495?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
https://dx.doi.org/10.1371/journal.pone.0227783
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2017.5081?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jamaophthalmol.2017.5081?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
https://www.ncbi.nlm.nih.gov/pubmed/23231366
https://www.ncbi.nlm.nih.gov/pubmed/23231366
https://amednews.com/article/20110523/profession/305239946/2/
https://amednews.com/article/20110523/profession/305239946/2/
https://www.nola.com/news/politics/article_4c8a1cf1-8afe-5172-b342-cded6b4bd4f2.html
https://www.nola.com/news/politics/article_4c8a1cf1-8afe-5172-b342-cded6b4bd4f2.html
https://www.nola.com/news/politics/article_4c8a1cf1-8afe-5172-b342-cded6b4bd4f2.html
https://www.aoa.org/advocacy/state?sso=y
https://www.aoa.org/advocacy/state?sso=y
https://dx.doi.org/10.1016/j.ophtha.2016.08.015
https://dx.doi.org/10.1016/j.ophtha.2016.08.015
https://dx.doi.org/10.1016/j.ophtha.2017.03.062
https://dx.doi.org/10.1097/OPX.0000000000001599
https://dx.doi.org/10.1097/OPX.0000000000001599
https://resdac.org/research-identifiable-files-rif-requests
https://resdac.org/research-identifiable-files-rif-requests
https://www2.census.gov/geo/docs/reference/cenpop2020/blkgrp/
https://www2.census.gov/geo/docs/reference/cenpop2020/blkgrp/
https://www.melissa.com/geodata-reference-data-sets
https://www.melissa.com/geodata-reference-data-sets
https://developer.tomtom.com/routing-api/documentation/product-information/introduction
https://developer.tomtom.com/routing-api/documentation/product-information/introduction
https://jamanetwork.com/journals/jama/fullarticle/10.1001/jama.2013.281053?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061
https://dx.doi.org/10.1038/s41592-019-0686-2
https://dx.doi.org/10.1038/s41592-019-0686-2
https://dx.doi.org/10.25080/Majora-92bf1922-011
https://dx.doi.org/10.25080/Majora-92bf1922-011
https://dx.doi.org/10.5281/zenodo.1146014
https://dx.doi.org/10.5281/zenodo.1146014
https://dx.doi.org/10.1177/1077558716654631
https://dx.doi.org/10.1177/1077558716654631
https://oig.hhs.gov/oei/reports/oei-03-15-00060.asp
https://oig.hhs.gov/oei/reports/oei-03-15-00060.asp
https://dx.doi.org/10.1038/s41433-020-1003-0
https://dx.doi.org/10.1016/j.ophtha.2020.09.015
http://www.jamaophthalmology.com?utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamaophthalmol.2023.3061

