
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Original Article
Patient Characteristics Associated with Access to Minimally Invasive
Gynecologic Surgery: Changes during the COVID-19 Pandemic

R. Gina Silverstein, MD, Asha B. McClurg, MD, Kristin J. Moore, PhD, MPH,
Mike D. Fliss, PhD, MPS, MSW, and Michelle Louie, MD, MSCR
From the Department of Obstetrics and Gynecology, University of North Carolina, Chapel Hill, North Carolina
ABSTRACT S
Michelle Louie i

other authors dec

This study was f

University of Nor

This research wa

of Gynecologic L

14, 2021.

The study protoc

tutional Review B

1553-4650/$ —
https://doi.org/10
tudy Objective: To evaluate patient characteristics that affect access to minimally invasive gynecologic surgery (MIGS)

subspecialty care and identify changes during the coronavirus disease 2019 pandemic.

Design: Retrospective cohort study of patients referred to MIGS from 2014 to 2016 (historic cohort) compared with those

referred to MIGS in 2020 (pandemic cohort). Primary outcome was the interval between referral and first appointment.

Setting: Single-institution academic MIGS division.

Patients: Historic cohort (n = 1082) and pandemic cohort (n = 770).

Interventions: Not applicable.

Measurements and Main Results: Demographics and socioeconomic variables (race, ethnicity, language, insurance,

employment, and socioeconomic factors by census tract) and distance from hospital were compared between historic and

pandemic cohorts with respect to referral interval using the chi-square, Fisher exact tests, and logistic regression. After

adjusting for referral indication, being unemployed and living in an area with less population density, less education, and

higher percentage of poverty were associated with a referral interval >30 days in the historic cohort. In the pandemic cohort,

only unemployment persisted as a covariate associated with prolonged referral interval and new associated variables were

primary language other than English (odds ratio, 3.20; 95% confidence interval [CI], 1.60−6.40) and “other” race (odds

ratio, 2.22; 95% CI, 1.34−3.68). The odds of waiting >30 days increased by 6% with the addition of 1 demographic risk fac-

tor (95% CI, 1.01−1.10) and by 17% for 3 risk factors (95% CI, 1.03−1.34) in the historic cohort whereas no significant

intersectionality was identified in the pandemic cohort. Average referral intervals were significantly shorter during the pan-

demic (31 vs 50 days, p <.01). Telemedicine appointments had a significantly shorter referral interval than in-person

appointments (27 vs 47 days, p <.01). Of patients using telemedicine, a greater proportion were non-Hispanic, English

speaking, employed, privately insured, and lived further from the hospital (p <.05).
Conclusion: Time from referral to first appointment at a tertiary-care MIGS practice during the coronavirus disease 2019

pandemic was shorter than that before the pandemic, likely owing to the adoption of telemedicine. Differences in socioeco-

nomic and demographic factors suggest that telemedicine improved access to care and decreased access disparities for

many populations, but not for non−English-speaking patients. Journal of Minimally Invasive Gynecology (2022) 29, 1110

−1118. © 2022 AAGL. All rights reserved.
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Background

Social determinants of health (SDOH) are demographic

factors that underlie development of illness, access to
medical care, adherence to treatment plans, and outcomes

[1]. SDOH have been shown to affect health outcomes and

are a driving factor of health disparities [2]. There is a
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paucity of data describing how SDOH affect access to

gynecologic subspecialists.

Within gynecology, minimally invasive surgery is asso-

ciated with significantly fewer complications and faster

recovery than laparotomy [3,4]. In addition, patients have

improved outcomes with high-volume [5−7] and fellow-

ship-trained surgeons [8]. Previous work within gynecology

has shown SDOH such as race, ethnicity, income, and

insurance affect the likelihood of undergoing minimally

invasive surgery [6,9,10]. Therefore, equitable access to

high-volume gynecologists specializing in minimally inva-

sive techniques has the potential to improve outcomes and

decrease health disparities. Fellowship-trained MIGS physi-

cians also have additional expertise in the medical manage-

ment of complex gynecologic disorders including chronic

pelvic pain (CPP).

The coronavirus disease 2019 (COVID-19) global pan-

demic has affected access to medical care throughout all

specialties, causing an initial decrease in available appoint-

ments, later partially alleviated by telemedicine [11].

Although telemedicine removes some barriers to care, such

as transportation or distance from the provider, there are

inequities in access to technology, digital literacy, and reli-

able internet coverage [12].

Identifying differences in access to care can improve

health equity in gynecology. The objective of our study was

to evaluate access to minimally invasive gynecologic sur-

gery (MIGS) subspecialty care and how this changed during

the COVID-19 pandemic by determining which socioeco-

nomic and demographic factors are associated with a pro-

longed interval between referral and first appointment in a

historic cohort and a pandemic cohort. We hypothesized

that access to MIGS care would be negatively affected by

the COVID-19 pandemic and previously identified SDOH

[6,9,10].
Materials and Methods

We performed a retrospective cohort study of patients

who were referred, for any indication, to the MIGS Division

of the University of North Carolina Department of Obstet-

rics and Gynecology, an academic, tertiary-care center with

a referral network across the southeastern United States.

Any patient referred to MIGS subspeciality care and seen

by an MIGS provider either in person or virtually from

2014 to 2016 (“historic” cohort) and 2020 (“pandemic”

cohort) was included for analysis. Patients were excluded if

their referral interval was >180 days because these patients

required a new referral order to be scheduled. Our primary

outcome was the time between referral and first visit (refer-

ral interval).

The time period from 2014 to 2016 was chosen as the

comparison cohort because the practice size was the same

as that in 2020. During both study periods, there were 4 fel-

lowship-trained MIGS physicians and 2 MIGS fellows see-

ing new consults. New consults are triaged by an
experienced nurse or MIGS physician evaluating referral

records and categorizing as either a CPP referral including

vulvodynia (“CPP”) or a surgical referral, including any

diagnoses that may require operative intervention such as

endometriosis, myomas, or abnormal uterine bleeding

(“OP”) and then scheduled by administrative staff accord-

ing to medical necessity based on the physician or nurse

judgment. Referral indication (CPP or OP) was controlled

for in the logistic regression models to control for con-

founding by the triage process.

Telemedicine, defined in our practice as an audiovi-

sual visit using an online platform, was universally

offered to all patients at the start of the pandemic in

January 2020. As our office remained open during the

COVID-19 pandemic, all patients were offered an in-

person visit if they had a medical indication to be physi-

cally examined, did not have the means to engage in

telemedicine, or preferred to be seen in the office. Tele-

medicine was not formally offered and was available

with audio only during the historic study period. Patients

who had their first appointment remotely (either by

audio or video) were coded as telemedicine. Interpreters

(audio, audiovisual, or in-person) were offered to all

non−English-speaking patients during all points of con-

tact, both for in-person and telemedicine visits. When

the provider fluently spoke the patient’s primary lan-

guage, patients were given the option to defer the hospi-

tal-provided translator (there was a Spanish-speaking

and an Arabic-speaking provider during the study peri-

ods).

Patients were identified via internal referral database,

and demographic and appointment information were

abstracted. Electronic medical records were used to collect

additional variables including patient-reported race, ethnic-

ity, primary language, employment status, and insurance

information. Race was categorized as Black/African Ameri-

can, White/Caucasian, and “other” (American Indian/Alas-

kan Native, Asian, Native Hawaiian/Pacific Islander, and

other were analyzed together given the low number of

patients in these individual racial groups). Ethnicity was

categorized as Hispanic/Latino and not Hispanic/Latino.

Language was categorized as English and non-English

given the low frequency of patients in individual language

groups other than Spanish. Employment status was catego-

rized into employed (full time, part time, contract, self-

employed, active military, or student) and unemployed/

other (unemployed, retired, disabled, leave of absence, tem-

porary unemployment, unknown, or other). Insurance was

categorized into Medicare/Medicaid, private/other (includ-

ing military and health plan for state employees), and none.

Sex, gender identity, and marital status were collected but

not included in the analysis because of the extent of missing

data. Patient’s addresses were used to collect socioeco-

nomic data about their census tract using IPUMS Geo-

Marker based on the 2018 American Community Survey

estimates [13], and these variables were analyzed as
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quartiles. Euclidean (straight-line) distance in miles from

the patient’s geocoded home address to the hospital was

calculated on the North Carolina state plane coordinate ref-

erence system and analyzed as quartiles and median differ-

ences with Wilcoxon rank sum test.

Demographic and socioeconomic variables were com-

pared between the historic cohort and the pandemic cohort

with respect to the interval between the date the referral

was received and first appointment with an MIGS provider

using the chi-square, Fisher exact tests, and Wilcoxon rank

sum tests, as appropriate. p <.05 was considered statisti-

cally significant. Multivariable logistic regression, adjusting

for referral indication (CPP or OP), was used to estimate the

association between demographic characteristics in each

cohort and waiting >30 days for an appointment, which

was selected as a clinically relevant wait time. A risk score

was calculated to summarize the estimated effect that indi-

viduals may experience as a result of the intersectionality

of multiple identities. Each demographic characteristic was

reviewed, and the minority category was given the value of

1 point and then all points were summated per participant.

Minority value assignments were based on existing litera-

ture about SDOH [2,6,9,10]: nonwhite race, Hispanic eth-

nicity, primary language non-English, male sex, gender

identified as transgender, unemployed, no insurance or pub-

lic insurance, marital status of single, living in an area with

a lower proportion of housing owned, a greater proportion

of poverty, a higher proportion of African Americans, a

lower portion of adults who completed high school, a lower

number of housing units per square kilometer, a higher

income inequality, and living in an area with a lower num-

ber of persons per square kilometer were given the value of

1. Scores in this study population ranged from 0 to 14.

Logistic regression was used to calculate the odds of

waiting >30 days associated with higher risk scores

(1-point and 3-point differences), after adjusting for referral

indication.

Data analysis was performed using SAS 9.4 software

(SAS Institute Inc., Cary, NC) and distance calculations

between addresses and the hospital were performed in

R (R Foundation for Statistical Computing, Vienna,

Austria) [14] using the sf (Simple Features for R, Muenster,

Germany) [15] package. The study protocol was approved

by the University of North Carolina Institutional Review

Board number 20-2851.
Results

A total of 1823 patients met study criteria for analysis. A

total of 1070 patients were referred and seen from 2014 to

2016 (“historic” cohort), and 753 patients were included in

2020 (“pandemic” cohort). The pandemic cohort had a

larger proportion of patients who identified as Hispanic/

Latino (p = .02), Spanish-speaking (p = .04), without insur-

ance (p <.01), and lived closer to the hospital (p <.01) than
the historic cohort (Table 1). Of patients who did not have a
primary language of English, the majority spoke Spanish

(92%). There were no differences between the 2 cohorts in

race, employment status, or census tract housing density

and proportion in poverty.

The mean referral interval during the pandemic was sig-

nificantly shorter than in the historic cohort (31 vs 50 days,

p <.01). In the historic cohort, 429 patients (40%) were

seen in ≤30 days from the time of referral and 641 patients

(60%) waited >30 days for their first appointment (Table 2).

Employment status, proportion of census tract in poverty,

population density, and high school completion rate (all p

<.05) were associated with a prolonged referral interval.

Patients who waited >30 days also lived further from the

hospital (median 44 vs 38 miles, p = .04).

In the pandemic cohort, substantially more patients, 529

patients (70%) were seen in ≤30 days and only 224 patients

(30%) waited >30 days for their first appointment. Employ-

ment was still associated with a prolonged referral interval;

however, the other variables from the historic cohort were

no longer significantly associated with a delay in the first

appointment, including distance from the hospital and cen-

sus tract data such as proportion of people living in poverty,

population density, and percentage of high school comple-

tion. Primary language and race were associated with a

referral interval >30 days in the pandemic cohort (p <.05),
whereas they were not significant in the historic cohort.

Ethnicity and insurance status were not associated with

referral interval in either cohort.

In total, 889 patients were referred for CPP with a

mean referral interval of 46 days and 929 were referred

for potential operative management (OP) and had a

mean referral interval of 37 days (p <0.1). Multivariable

logistic regression was performed to further determine

the association between demographic characteristics and

referral interval >30 days, by cohort, after adjusting for

referral indication (CPP or OP) (Table 3). In the historic

cohort, being unemployed was associated with 44%

greater odds of having a long referral interval than being

employed (95% confidence interval [CI], 1.04−2.01).

Living in an area with a higher proportion of people liv-

ing in poverty (odds ratio [OR], 1.71; 95% CI, 1.21

−2.43), less population density (rural) (OR, 1.55; 95%

CI, 1.09−2.20), and lower percent of high school com-

pletion (OR, 1.70; 95% CI, 1.18−2.44) were also associ-

ated with increased odds of a prolonged referral interval

in the historic cohort. Race, ethnicity, language, and

insurance status were not associated with time to first

MIGS appointment in the historic cohort.

During the pandemic, being unemployed was associated

with 68% greater odds of a long referral time (95% CI, 1.15

−2.47); however, the other variables previously identified

within the historic cohort were no longer significantly asso-

ciated with referral time. Patients with a primary language

other than English had more than 3 times the odds of a pro-

longed referral interval (95% CI, 1.60−6.36), and race of

“other” compared with White was associated with 2 times



Table 1

Study demographics by cohort

Characteristic Pandemic cohort, n = 753 (41%) Historic cohort, n = 1070 (59%) p-value

Race

Black/African American 224 (33) 316 (33) .92

White/Caucasian 380 (56) 545 (57) .84

Other 80 (12) 88 (9) .08

Ethnicity

Hispanic/Latino 61 (9) 57 (6) .02*

Not Hispanic/Latino 611 (91) 882 (94)

Primary language

English 700 (95) 1026 (97) <.01*
Spanish 33 (4) 28 (3) .04*

Other 2 (0) 3 (0) >.99
Employment status

Employed 328 (62) 381 (60) .62

Unemployed/other 202 (38) 249 (40)

Insurance status

Medicare/Medicaid 145 (19) 211 (20) .81

Private/other 460 (61) 730 (68) <.01*
None 148 (20) 129 (12) <.01*

Housing units per square km

<35.1 189 (25) 267 (25) .95

35.1−139.5 192 (26) 266 (25)

139.6−400.5 189 (25) 264 (25)

≥400.6 182 (24) 271 (25)

Proportion of adults who completed high school

<0.83 179 (24) 259 (24) .08

0.83−0.89 159 (21) 278 (26)

0.90−0.94 235 (31) 297 (28)

≥0.95 180 (24) 236 (22)

Proportion in poverty

<0.07 206 (27) 248 (23) .05

0.07−0.11 196 (26) 264 (25)

0.12−0.19 171 (23) 296 (28)

≥0.20 180 (24) 262 (24)

Distance to hospital—quartiles

<24 miles 232 (31) 229 (21) <.01*
24−38 miles 202 (27) 275 (26)

39−70 miles 168 (22) 256 (24)

≥71 miles 151 (20) 310 (29)

Distance to hospital—median and interquartile range (miles)

34 (19−60) 42 (26−77) <.01*

* statistically significant; p < .05.
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the odds of a prolonged referral (95% CI, 1.34−3.68)— dif-

ferences that were not present in the historic cohort.

Patients identifying as Black did not have increased odds of

a prolonged referral compared with patients identifying as

White (OR, 1.19; 95% CI, 0.81−1.76).
In the historic cohort, the odds of waiting >30 days

between referral and first appointment increased by 6%

with the addition of 1 demographic risk factor (95% CI,

1.01−1.10) and by 17% for 3 risk factors (95% CI, 1.03

−1.34), whereas there was no significant intersectionality

identified in the pandemic cohort for 1 (OR, 1.03; 95% CI,

0.98−1.09) or 3 risk factors (OR, 1.19; 95% CI, 0.94−1.29)
(Table 3).
In the pandemic cohort, 64% of appointments were

telemedicine whereas only 2 telemedicine visits (0.4%)

occurred in the historic cohort. Patients whose first visit

was telemedicine had significantly a shorter mean refer-

ral interval than those who had first in-office visits

(27 vs 47 days, p <.01) (Table 4). Of patients seen in

person, as opposed to via telemedicine, a greater pro-

portion were Hispanic, non-English speaking, unem-

ployed, and publicly insured/uninsured (all p <.05). A

greater proportion of patients who had telemedicine

appointments lived further away from the hospital (p

<.01), although median distance to the hospital was not

statistically different between those seen in the office or



Table 2

Demographic and socioeconomic characteristics associated with referral interval

Characteristic Pandemic cohort (n = 753; 41%) Historic cohort (n = 1070; 59%)

Referral interval ≤30 d, (n = 529; 70%) >30 d, (n = 224; 30%) p-value ≤30 d, (n = 429; 40%) >30 d, (n = 641; 60%) p-value

Race

Black/African American 162 (33) 62 (31) .02* 134 (35) 182 (32) .39

White/Caucasian 279 (57) 101 (51) 210 (55) 335 (59)

Other 46 (9) 34 (17) 39 (10) 49 (9)

Ethnicity

Hispanic/Latino 38 (8) 23 (12) .10 22 (6) 35 (6) .73

Not Hispanic/Latino 441 (92) 170 (88) 361 (94) 521 (94)

Primary language

English 501 (97) 199 (91) <.01* 416 (97) 610 (97) .84

Non-English 16 (3) 19 (9) 12 (3) 19 (3)

Employment status

Working 248 (66) 80 (53) <.01* 168 (66) 213 (57) .03*

Other or not working 130 (34) 72 (47) 88 (34) 161 (43)

Insurance status

Medicare/Medicaid 93 (18) 52 (23) .17 79 (18) 132 (21) .53

Private/other 333 (63) 127 (57) 301 (70) 429 (67)

None 103 (19) 45 (20) 49 (11) 80 (12)

Housing units per square km

<35.1 131 (25) 58 (26) .38 92 (22) 175 (27) .03*

35.1−139.5 144 (27) 48 (22) 99 (23) 167 (26)

139.6−400.5 132 (25) 57 (26) 114 (27) 150 (23)

≥400.6 122 (23) 60 (27) 123 (29) 148 (23)

Proportion of adults who completed high school

<0.83 129 (24) 50 (22) .85 90 (21) 169 (26) .03*

0.83−0.89 108 (20) 51 (23) 119 (28) 159 (25)

0.90−0.94 164 (31) 71 (32) 110 (26) 187 (29)

≥0.95 128 (24) 52 (23) 110 (26) 126 (20)

Proportion in poverty

<0.07 139 (26) 67 (30) .15 115 (27) 133 (21) .02*

0.07−0.11 145 (27) 51 (23) 112 (26) 152 (24)

0.12−0.19 127 (24) 44 (20) 99 (23) 197 (31)

≥0.20 118 (22) 62 (28) 103 (24) 159 (25)

Distance to hospital—quartiles

<24 miles 168 (32) 64 (29) .70 98 (23) 131 (20) .12

24−38 miles 144 (27) 58 (26) 123 (29) 152 (24)

39−70 miles 115 (22) 53 (24) 95 (22) 161 (25)

≥71 miles 102 (19) 49 (22) 113 (26) 197 (31)

Distance to hospital—median and interquartile range (miles)

34 (19−56) 37 (19−63) .33 38 (25−72) 44 (26−80) .04*

* statistically significant; p < .05.
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via telemedicine (39 vs 37 miles, p = .06). Census tract

data, including population density, educational attain-

ment, and proportion in poverty, were not significantly

different between patients seen in the office vs telemed-

icine.
Discussion

We evaluated the interval between referral and first

appointment at a single-institution tertiary-care MIGS prac-

tice as a measure of accessing MIGS in the southeastern

United States during the COVID-19 pandemic. Before the

pandemic, being unemployed and living in an area with
more poverty, less population density (rural), less educa-

tional attainment, and further from the hospital were

associated with a referral time >30 days, and having

multiple risk factors increased the odds of a long refer-

ral time. During the pandemic, only being unemployed

persisted as a risk factor for a referral time >30 days,

and having multiple risk factors was not associated with

delayed care. Referral wait times significantly decreased

during the pandemic, and having a primary language

other than English emerged as a new risk factor for

decreased access.

Consistent with the findings of previous research, we

found that unemployment and more impoverished and



Table 3

Logistic regression for associations between demographic characteristics and waiting >30 days for an appointment, adjusted for type of appointment

Characteristic Pandemic cohort Historic cohort

Race

White/Caucasian 1 1

Black/African American 1.19 (0.81−1.76) 0.94 (0.70−1.27)
Other 2.22 (1.34−3.68)* 0.83 (0.53−1.32)

Ethnicity

Not Hispanic/Latino 1 1

Hispanic/Latino 1.63 (0.94−2.82) 1.14 (0.66−1.98)
Language

English 1 1

Non-English 3.20 (1.60−6.40)* 1.16 (0.55−2.41)
Employment

Employed 1 1

Unemployed/other 1.68 (1.15−2.47)* 1.44 (1.04−2.01)*
Insurance status

Private/other 1 1

Medicare/Medicaid 1.39 (0.93−2.08) 1.19 (0.89−1.63)
None 1.16 (0.77−1.74) 1.18 (0.80−1.73)

Housing units per square km

<91.4 0.89 (0.58−1.39) 1.55 (1.09−2.20)*
91.4−327.3 0.71 (0.45−1.11) 1.39 (0.98−1.96)
327.4−939.1 0.91 (0.59−1.41) 1.09 (0.78−1.54)
≥939.2 1 1

Proportion in poverty

<0.07 1 1

0.07−0.11 0.73 (0.47−1.13) 1.17 (0.82−1.66)
0.12−0.19 0.72 (0.46−1.14) 1.71 (1.21−2.43)*
≥0.20 1.10 (0.72−1.68) 1 .27 (0.96−1.95)

Proportion of adults who completed high school

<0.83 0.99 (0.62−1.56) 1.70 (1.18−2.44)*
0.83−0.89 1.18 (0.74−1.87) 1.18 (0.83−1.67)
0.90−0.94 1.09 (0.71−1.67) 1.52 (1.07−2.15)*
≥0.95 1 1

Distance to hospital

<24 miles 0.81 (0.52−1.27) 0.79 (0.55−1.12)
24−38 miles 0.86 (0.54−1.36) 0.73 (0.53−1.02)
39−70 miles 1.02 (0.64−1.64) 1.00 (0.71−1.41)
≥71 miles 1 1

Risk score

1-unit increase 1.03 (0.98−1.09) 1.06 (1.01−1.10)*
3-unit increase 1.10 (0.94−1.29) 1.17 (1.03−1.34)*

* statistically significant.

Silverstein et al. Silverstein et al. Patient Characteristics Associated with Access to MIGS 1115
more rural census tracts were associated with delays in

MIGS subspecialty access [16−18]. Other SDOH identified

in previous research, such as Black race, Hispanic/Latino

ethnicity, and uninsured status [6,9,10,16−18], were not

associated with prolonged referral time either before or dur-

ing the pandemic, which may be because our practice tri-

ages appointments by medical necessity alone. No

demographic information is used during scheduling, which

may decrease implicit and explicit bias. Our institution

has no restrictions on who may receive care (e.g.,

uninsured or undocumented patients), so our study could

underestimate disparities and may not be generalizable to

other institutions [2].
Contrary to the findings of a previous study [11], time to

first appointment decreased during the pandemic in our

study, likely secondary to the rapid adoption of telemedi-

cine. Telemedicine appointments had a significantly shorter

referral interval than in-person appointments and accounted

for two-thirds of visits during the pandemic. This may be in

part because telemedicine removes some barriers to attend-

ing appointments, such as transportation and childcare,

although our data do not include patient’s reason for

rescheduling or canceling appointments or patients who

could not be contacted to schedule an appointment. Tele-

medicine was used more by patients who lived further from

the office, and living in a rural census tract was no longer



Table 4

Study demographics by visit type

Characteristic Office visit, (n = 269; 36%) Telemedicine, (n = 484; 64%) p-values

Referral time

≤30 d 164 (61) 365 (75) <.01*
>30 d 105 (39) 119 (25)

Race

Black/African American 83 (34) 141 (32) .04*

White/Caucasian 125 (51) 255 (58)

Other 38 (15) 42 (10)

Ethnicity

Hispanic/Latino 32 (13) 29 (7) <.01*
Non-Hispanic 210 (87) 401 (93)

Language

English 243 (92) 457 (97) <.01*
Non-English 20 (8) 15 (3)

Employment

Employed 101 (53) 227 (67) <.01*
Unemployed/other 91 (47) 111 (33)

Insurance status

Medicare/Medicaid 62 (23) 83 (17) .03*

Private/other 148 (55) 312 (64)

None 59 (22) 89 (18)

Housing units per square km

<35.1 69 (26) 120 (25) .71

35.1−139.5 67 (25) 125 (26)

139.6−400.5 73 (27) 116 (24)

≥400.6 60 (22) 122 (25)

Proportion of adults who completed high school

<0.83 65 (24) 114 (24) .21

0.83−0.89 48 (18) 111 (23)

0.90−0.94 82 (30) 153 (32)

≥0.95 74 (28) 106 (22)

Proportion in poverty

<0.07 74 (28) 132 (27) .28

0.07−0.11 77 (29) 119 (25)

0.12−0.19 64 (24) 107 (22)

≥0.20 54 (20) 126 (26)

Distance to hospital

<24 miles 102 (38) 130 (27) <.01*
24−38 miles 71 (26) 131 (27)

39−70 miles 55 (20) 113 (23)

≥71 miles 41 (15) 110 (23)

Distance to hospital—median and interquartile range (miles)

39 (24−72) 37 (23−67) .06

* statistically significant; p < .05.
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associated with prolonged referral intervals during the pan-

demic, suggesting telemedicine may be a way to improve

access to MIGS subspecialty care.

Before the pandemic, having multiple risk factors com-

pounded the odds of having a prolonged referral interval.

Given that the risk score was no longer a significant covari-

ate during the pandemic, it is possible that telemedicine

helped to improve access for patients with multiple socio-

economic risk factors. A similar risk score could be used by

hospitals to proactively identify and assist patients

who might have difficulty with healthcare access, possibly
with patient navigators, care managers, and support for

telemedicine.

Information from our study may be used to support con-

tinuing telemedicine insurance coverage beyond the current

pandemic as a means of improving access to subspecialty

care. However, our study also shows that additional func-

tionality may be needed for telemedicine so that patients

with limited technological literacy or non−English-speak-
ing patients still benefit from this option. Given our results,

institution-wide changes such as making interpreters more

readily available, having technology support staff, and
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having more diverse office staff may help to decrease dis-

parities.

The results of our study should be interpreted within the

context of limitations relevant to all single-institution retro-

spective studies. Our results may not be generalizable to

other institutions that are not large tertiary-care, university-

based safety net hospitals or practices that have fixed limits

on payer mix. Our patient population may not be represen-

tative of all geographic areas; although >40% of our cohort

were racial minorities, <10% were Hispanic/Latino and 5%

were non-English speaking, making conclusions for these

smaller groups imprecise. Our study cannot provide an

insight into the patient experience without qualitative data

about personal reasons for rescheduling or canceling

appointments or system issues they encountered. Similarly,

our study uses time from referral to first visit as a proxy for

access to subspecialty gynecologic care, but additional

studies are warranted to determine whether clinical out-

comes or patient satisfaction is improved, especially with

respect to telemedicine. Given that our practice has been

well established for more than 20 years, the referral net-

work has remained stable over both study periods, but the

number of new consults has been steadily increasing with

the expansion of the University of North Carolina Hospitals

across the state over the past several years, which may have

changed referral patterns and appointment availability over

the study periods. In addition, although census tract data

are a common and generally well-correlated proxy for indi-

vidual socioeconomic status (SES) data [19], the region

around our practice has been changing over the last decade,

which may make census tracts less reliable measures for

individuals in the 2020 sample. Some areas have been dra-

matically gentrifying. Around the hospital, the median resi-

dential sale price has nearly doubled and there has been a

dramatic increase in White residents and median income

[20−23]. Statewide, there has been an increase in Hispanic/

Latinx residents, which was reflected in the demographic

differences between our 2 cohorts [20−23].
Although census tract data were used as a proxy for

individual SES data, we used geocoded patient home

addresses for straight-line distance calculations, which

reduces the spatial bias and misclassification compared

with area-level proxies. Using straight-line distance

instead of network driving distance is easier to calculate

(making it more repeatable in practice settings) and

does not require road-network dynamic calculations.

Given the wide distribution of distances in our study

(dissimilar to the nuances of a smaller-scale, neighbor-

hood-level walking or driving study) and percentile/rank

variable construct in our model, we expected straight-

line distance calculations to be largely rank collinear

and effective for this setting [24].

The strengths of this study include its large size, use of

multiple variables to define SES, and long follow-up time.

We selected SDOH that have previously been associated

with poor access to nonsubspecialty [25,26] and
subspecialty care [16] and decreased likelihood of having

minimally invasive surgery vs laparotomy [3,6,9,10]. Our

primary outcome, time to care, is a well-documented proxy

for healthcare access [18]. We chose 30 days as a clinically

relevant cutoff for a long wait time. A sensitivity analysis

showed that findings were generally similar when referral

intervals were more extreme (<30 days vs >90 days and

<20 days vs >90 days), with only minor differences emerg-

ing (data not shown).

In conclusion, access to MIGS subspecialty care in

our southeastern referral network improved during the

pandemic for most patients, and multiple historic differ-

ences in referral times by SDOH resolved. Although

telemedicine has improved MIGS access for most, our

results may be used to develop specific strategies to

assist the potentially marginalized groups identified in

this study, such as those whose primary language is not

English. As we continue to explore the ongoing role of

telemedicine within the healthcare system, we must be

thoughtful about those that may be left behind.
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