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Abstract

Purpose: Tracking changes in care utilization of medication for opioid use disorder

(MOUD) services before, during, and after COVID-19-associated changes in policy and

service delivery in amixed rural andmicropolitan setting.

Methods:Using a retrospective, open-cohort design, we examined visit data ofMOUD

patients at a familymedicine clinic across three identified periods: pre-COVID, COVID

transition, and COVID. Outcome measures include the number and type of visits (in-

person or telehealth), the number of new patients entering treatment, and the num-

ber of urine drug screens performed. Distance from patient residence to clinic was cal-

culated to assess access to care in rural areas. Goodness-of-Fit Chi-Square tests and

ANOVAswere used to identify differences between time periods.

Findings:TotalMOUDvisits increased duringCOVID (436 pre vs. 581 post, p< 0.001),

while overall new patient visits remained constant (33 pre vs. 29 post, p = 0.755). The

clinic’s overall catchment area increased in size, with new patients coming primarily

from rural areas. Length of time between urine drug screens increased (21.1 days pre

vs. 43.5 days post, p< 0.001).

Conclusions: The patterns of MOUD care utilization during this period demonstrate

the effectiveness of telehealth in this area. Policy changes allowing for MOUD to

be delivered via telehealth, waiving the need for in-person initiation of MOUD, and

increased Medicaid compensation for MOUD may play a valuable role in improving

access toMOUDduring the COVID-19 pandemic and beyond.
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The COVID-19 pandemic has caused monumental changes in health

care delivery, including the provision of medications for opioid use

disorder (MOUD). MOUD is considered to be a life-saving treat-

ment for individuals with opioid use disorder (OUD), and it is

recommended by the Centers for Disease Control as a key strategy

for overdose prevention.1–3 Simultaneously, COVID-19 may also be

increasing demand for MOUD, as the isolation and economic dev-

astation of the pandemic exacerbate substance use disorders and

mental health issues.4–7 Nationally, harm reduction experts recom-

mended that peoplewho use opioids consider initiating buprenorphine
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treatment to avoid withdrawal and increased overdose risk if the

availability of nonmedical opioids is disrupted.8 In anticipation of this

increased demand, the Drug Enforcement Agency (DEA) and Sub-

stance Abuse and Mental Health Service Administration (SAMHSA)

altered the guidelines for providing MOUD early in the pandemic.

These changes allowedbuprenorphine induction via telehealth (includ-

ing by phone) andwaived the RyanHaight Act’s in-person visit require-

ment for prescribing controlled substances.9 Crucially, compensation

for telehealth services via Medicaid was also expanded to match the

rates for in-person visits, making telehealth a viable alternative for

providers.10

Based on the projected increase in demand forMOUD services dur-

ing COVID and the policy changes to allowMOUD to be administered

via telehealth, we anticipate increases in the number of total visits and

the number of new patients seen during COVID. Further, expanded

availability of telehealth for treatingOUDmay increase access to these

services, especially in remote or rural areas where providers with the

required credentials, such as the DEA “X”-waiver, have historically

been scarce.11–14 As such, we expect to see an increase in the use of

MOUD services by patients from rural areas after the COVID-related

changes; however, it is also known that Internet andmobile phone ser-

vice coverage are eachmore limited in rural areas, making it unclear to

what extent people in rural areas who could benefit from telehealth-

providedMOUDwill be able to access this modality.15 In this study, we

aim to explore changes associated with the telehealth policy change in

terms of the patient population seen for MOUD, access to MOUD ser-

vices for rural patients, overallMOUDclinic volume, and changes to the

provision ofMOUD.

METHODS

Participants and Procedures

We extracted data for patient visits from the electronic health records

system at a single family medicine clinic with a high concentration of

providers that offer office-based opioid treatment (OBOT) services in a

primarily rural andmicropolitan regionwith a high overdose rate in the

Appalachian Mountains. Patients were included if they had ever been

prescribed a buprenorphine-containingmedication and had an ICD-10

diagnosis code for OUD (F11.20, F11.21, and F11.29). Visit data were

extracted fromNovember 16, 2019, through June15, 2020, and subse-

quently classified as occurring during one of three periods: pre-COVID

(Jaunary 16, 2020–March 15, 2020), the transition phase occurring

during the month of COVID-related changes (March 16, 2020–April

15, 2020), or COVID (April 16, 2020–June 15, 2020). Data from the

North CarolinaDepartment of Health andHuman Services’ COVID-19

Dashboard show that COVID was just beginning to appear in North

Carolina during the study period. There was 1 death and 119 cases

in the pre-COVID time period, 179 deaths and 6088 cases during the

transition time period, and 1062 deaths and 42,985 cases during the

COVID time period.16 Data from November and December of 2019

wereused to identify thosepatientswhowereestablished in treatment

prior to the start of our pre-COVID period in order for us to appropri-

ately identify newpatients enteringOBOT. This studywas approved by

theMission Health Institutional Review Board.

Measures

We collected patient demographics, including age, race, sex,i ZIP Code

of residence, and insurance type. For each visit, we extracted the date

of the visit, type of visit (in-person, lab, or telehealth), and whether or

not a urine drug screen (UDS) was performed. We also obtained the

total number of visits that the entire family medicine clinic had during

these three time periods. Several additional variables were calculated

from the extracted data. First, the distance that patients traveled to

reach the clinic was estimated based on the distance between the cen-

troid of their ZIP Code of residence and the centroid of the ZIP Code

for the clinic. Second, the number of visits for each patient was calcu-

lated for each of the three time periods. Finally, we identified all new

patient visits as the first visit occurring for each patient that was not

present in the establishment period (November 16, 2019–December

31, 2019). This was then used to calculate the number of new patient

visits occurring each week and during each time period of interest.

Finally, the Rural-UrbanContinuumCodes (RUCC) produced by theUS

Department of Agriculture were used to classify ZIP Codes as rural if

they had a nonmetro RUCC code (4 or more).17

Statistical Analysis

We used SAS v9.4 (SAS Institute Inc., Cary, NC) for all data clean-

ing and analysis. Goodness of fit Chi-square tests and ANOVAs were

used to evaluate changes in the proportions and averages, respectively,

of outcomes across all three time periods. For goodness of fit Chi-

square tests, the expected proportions were assumed to be 40% for

pre-COVID and COVID, and 20% for the transition phase based on

their respective amountof study time (2, 1, and2months, respectively).

Prior administrative data for the clinic from 2018 and 2019 closely

followed this 40/20/40 distribution from January to June, suggesting

that this distributionwas appropriate andneither cyclic trends nor sea-

sonality were of concern. Maps were made in ArcGIS Desktop version

10.7.1 (Esri, Redlands, CA) for the purpose of visualizing catchment

area changes between time periods.

RESULTS

Patient Demographics

Over the 5-month study period, a total of 242 patients had at least one

visit for OBOT. Of those, 196 were seen pre-COVID, 171 during the

1-month transition phase, and 221 post-policy change. A higher per-

centage of the patients had a visit during the transition phase than

would be expected based on the proportion of time (29.1%, p< 0.001).

The patients had a mean age of 37.5 (SD = 11.1), 57.0% were females
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TABLE 1 Patient demographics before, during, and after COVID-19 policy changes

Time frame

Total Pre-COVID Transition COVID p value

Patient count,Nb 242 196 171 221 < 0.001

Age, mean (SD) 37.5 (11.1) 38.1 (11.7) 37.4 (10.5) 37.4 (11.1) 0.865

Sex,N (%) 0.957

Male 104 (43.0) 81 (41.3) 73 (42.7) 94 (42.5)

Female 138 (57.0) 115 (58.7) 98 (57.3) 127 (57.5)

Race,N (%) 0.623

White 197 (81.4) 171 (87.2) 146 (85.4) 181 (81.9)

Non-White 13 (5.4) 9 (4.6) 8 (4.7) 12 (5.4)

Unknown/refused to report 32 (13.2) 16 (8.2) 17 (9.9) 28 (12.7)

Insurance type,N (%) 0.984

Commercial 65 (26.9) 59 (30.1) 50 (29.2) 62 (28.1)

Medicaid 90 (37.2) 73 (37.2) 65 (38.0) 81 (36.7)

Medicare 30 (12.4) 25 (12.8) 19 (11.1) 26 (11.8)

Uninsured 57 (23.5) 39 (21.6) 37 (21.6) 52 (23.5)

Distance from clinic (in miles), mean (SD) 14.6 (24.2) 14.3 (19.9) 14.5 (25.3) 14.94 (24.9) 0.960

Office visit 13.9 (20.2) 14.5 (19.3) 15.4 (29.9) 10.7 (8.1) 0.5288

Telehealth 15.7 (28.9) – 13.6 (24.2) 16.4 (30.2)

Lab visit 13.4 (8.4) 6.9 (4.4) 11.9 (-) 15.0 (8.8)

Days between visits, mean (SD) 21.8 (13.1) 20.3 (10.2) 21.7 (11.8) 22.47 (14.6) 0.095

Days between UDS, mean (SD) 27.2 (20.4) 21.1 (10.2) 26.6 (13.5) 43.46 (32.2) < 0.001

Descriptive statistics for demographic characteristics of patients seen for OBOT at a family medicine practice before, during, and after changes made due to

the COVID-19 pandemic. Bolded values are significant at p< 0.05.
aOne-way Chi-Square test using the number of months per time period out of total studymonths (5).
bTotal patients count is the number of unique patients through the duration of the study, while period totals are unique patients within each time frame.

(n = 138), and they were predominantly White (81.4%, n = 197). The

sample had a diverse mix of insurance, including 37.2% Medicaid (n

= 90), 26.9% commercial plans (65), and 12.4% Medicare (30). The

remaining 23.5%were uninsured (n= 57). These demographics did not

vary significantly across the time frames of interest (Table 1).

Rurality and Access

Therewere not significant differences in the average distance from the

clinic per patient or by visit type between time periods (Table 1). How-

ever, a direct comparison of the average distance for telemedicine vis-

its after the policy change (16.4miles) and office visits during the same

time period (10.7 miles) revealed that telemedicine visits were being

used for patients who lived significantly farther from the clinic (p =

0.0237) Similarly, in a visualizationof the clinic’s overall catchment area

(Figure 1), therewas an increase after the policy changewith the great-

est increases in patients coming from rural ZIP Codes.

Clinic Volume

More overall OBOT visits occurred during the COVID period (581)

than pre-COVID (436) or during the transition phase (254), and a

higher proportion of all visits occurred during COVID than would be

anticipated based on the proportion of study time (45.7% of visits vs.

40% of total study time; p < 0.001). Furthermore, OBOT visits repre-

sented a higher proportion of all visits at the familymedicine clinic dur-

ing the transition (6.4%) and COVID (5.8%) periods than pre-COVID

(4.1%; p < 0.001). There was no significant change in the number of

new patient visits throughout the duration of the study (p = 0.755);

however, new OBOT patient visits represented a higher percentage

of all new patient visits in the family medicine clinic during the tran-

sition phase (7.7%) than either pre-COVID (3.0%) or during COVID

(3.4%; p= 0.002).

Practice Changes

The implementation of telemedicine and reduction in face-to-face vis-

its being scheduled during the transition and COVID phases resulted

in a significant shift in visit locations from office to telemedicine (p

< 0.001). During the COVID period, there were also more lab visits

(n = 13) scheduled than during the transition (n = 1) or pre-COVID

(n = 3; p < 0.001). For a full examination of visit types over time, see

Figure 2. Despite the policy changes and shift in appointment loca-

tion, the average number of days between patient visits did not change
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F IGURE 1 MOUD services catchment area Pre-COVID-19, after COVID-19 policy changes, and the change in patient count per ZIP Code. A
grouping of 1-10 patients was used to protect privacy for ZIP Codes with low patient counts. Patient counts increased in several rural areas after
the telehealth policy changes relating to COVID-19.

between time periods (p = 0.095), with averages of 20.3 (SD = 10.2)

pre-COVID, 21.7 (SD = 11.8) during the transition, and 22.5 (SD =

14.6) post-COVID.However, the averagenumberof daysbetweenUDS

visits increased substantially. The average days between UDS visits

increased from 21.1 (SD= 10.2) pre-COVID to 26.6 (SD= 13.5) during

the transition phase and 43.5 (SD = 32.2) during COVID (p < 0.001).

There was a sharp reduction on the total number of UDS ordered,

decreasing from 409 pre-COVID to 101 during the transition phase

and only 68 during COVID.While lab visits accounted for a small num-

ber of all visitswhere aUDSwas administered, therewas an increase in

the proportion of UDS occurring during lab visits during COVID (7.9%)

compared to pre-COVID (0.5%) and the transition phase (1.5%). See

online Appendix 1.

DISCUSSION

Total visits for MOUD services increased during the COVID time peri-

ods, indicating that the practice was able to retain current patients

and accommodate new intakes during this time. Overall patient count

also increased, reflecting increased demand and recognition of the

importance of these services. During the COVID transition period,

increased visits likely reflected patients obtaining their prescriptions

and appointments earlier in preparation for possible quarantine or dif-

ficulties accessing care in the future; fortunately, these concerns did

not come to pass. In fact, the greater proportion of MOUD visits in

relation to overall clinic visits during this time reflects that patients

likely had easier access to care as demand for other clinic services fell

and more appointments were made available. That this trend contin-

ued even after the transition phase ended and demand for other clinic

visits began to rebound indicates that MOUD patients were willing to

return for in-clinic appointments and lab-only visits when it was safe to

do so.

We had hypothesized that increased access to telehealth and in-

person appointments may have allowed patients from more distant

communities to access care as the catchment area served by our clinic

includes rural areas. While the overall average distance of patients

from the clinic did not change significantly during the study period,
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F IGURE 2 Weekly visit counts at a family medicine clinic offering Office-BasedOpioid Treatment (OBOT) services. Clinic services began
transitioning to telehealth onMarch 16, 2020, due to COVID-19.

patients using telehealth visits after the policy change lived far-

ther away from the clinic than those who attended in-person office

visits. Additionally, given the mountainous nature of the region,

straight-linedistancedoesnot necessarily reflect the reality of the time

and distance that patients may be traveling to access care in person.

As a result, our result is likely a lower bound of the actual difference

in potential commute time for patients using telehealth. There was an

increase in the number of patients seen from rural counties during

the study period, suggesting a possibility that telehealth provision of

MOUD represented increased access in this area. This appears to be a

promising area for further qualitative research.

OBOT providers traditionally complete UDS every visit for patients

receiving OBOT, though this is not a regulatory requirement. Due to

the implementation of telehealth in the COVID and transition periods,

the number of UDS decreased sharply. This was an appropriate safety

measure to decrease contact between patients and providers as well

as allow lab staff to focus on COVID testing. The increase in visits dur-

ing the COVID period suggests that reduced UDS rates did not gener-

ally lead to loss of follow-up in the patient population; patients were

retained in MOUD services and the harm reduction mission of these

services was fulfilled.

The MOUD policy changes made in response to the COVID-19

pandemic have been vocally championed by substance use and harm

reduction experts as a step toward much-needed policy reform,

especially with regard to administering MOUD via telehealth.18–20

The patterns of MOUD care utilization we observed during this

period suggest that these policy changes may have improved, or at

least maintained, access to MOUD and demonstrate the potential

effectiveness of telehealth forMOUD. In the future, a model ofMOUD

incorporating telehealth visits may allow increased access to services

in more remote parts of the catchment area as well as assisting

patients without reliable transportation or childcare. While our find-

ings are promising, there is still much work to be done to examine the

limitations of telehealth for MOUD. Although the rural communities

included in our studies appeared to benefit from improved access,

slow or inconsistent Internet and even limited cellular coverage may

have prevented this effort from having greater impact. Furthermore,

the lack of privacy from household members during telehealth visits

may discourage patients from disclosing or seeking help for sensitive

issues, such as intimate partner violence. Finally, telehealth visits also

do not address known barriers to filling buprenorphine products at

rural pharmacies, further complicating the impact these policy changes

may have had.21,22

Limitations

This study had several limitations. First, as a purely quantitative

study without direct information from patients about their reasons

for attending or not attending telehealth visits and their perceptions

of it, we can only infer or speculate as to what the results mean.

There was no measure of the quality or patient satisfaction with dif-

ferent modalities of care. Future studies should examine patient sat-

isfaction measures and use qualitative data collection to examine the
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experiences of people in rural areas who did and did not enroll in tele-

healthMOUD for the first time during the pandemic. Second, there has

not been sufficient passage of time to establish if newpatients enrolled

during this timewill be retained in care long term. Future studies should

seek to evaluate the impacts of COVID-19 on MOUD services over a

longer time period. Finally, the COVID-19 pandemic resulted in a myr-

iad of deleterious effects that were simultaneous, multifaceted, and

widespread. As such, there are almost assuredly confounding factors

that impacted who sought and received MOUD services. Future stud-

ies should strive to examine changes in MOUD access at the popula-

tion level where the generalized impacts of COVID-19 can be better

controlled.

ENDNOTE

i Assigned sex at birth (ASAB) as indicated in the electronic health

record (EHR); this practice allows providers to identify a patient’s cor-

rect sex and/or gendermanually through anoverride process; however,

by and large, a data pull will reflect ASAB. We acknowledge this limi-

tation of the EHR likely results in an under-reflection of noncisgender

OUD patients—an important consideration as LGBTQ populations are

at increased structural risk for SUD and overdose, particularly in the

South.
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