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Introduction: This study evaluates if social distancing measures instituted during the novel coronavirus SARS-
CoV-2 (COVID-19) pandemic were associated with a reduction in Medication for Opioid Use Disorder
(MOUD) prescribing in West Virginia. The COVID-19 pandemic necessitated the quick implementation of public
health interventions such as social distancing. This led to the use of telemedicine in the clinical setting however
implementing telemedicine involves system level and infrastructure level changes within a healthcare envi-
ronment. This could cause a barrier to MOUD delivery as it is often provided concomitantly with other face to
face substance use and mental health services. The purpose of this study is to determine whether social distancing
was associated with a reduction in MOUD prescribing in West Virginia, with the goal of adding to the knowledge
of how COVID-19 and COVID-19-related mitigation strategies have impacted patients with OUD.

Methods: Prescription monitoring data were requested from the West Virginia Board of Pharmacy. We applied
interrupted time series modeling to investigate MOUD prescribing practices before and after social distancing
took effect. Gabapentin prescriptions were utilized as a control for comparison.

Results: Our study assessed state-wide buprenorphine and Suboxone prescriptions as compared to a control
medication and found an increase in dosage of both medications and an increase in number of buprenorphine
prescriptions, but a small decrease in buprenorphine/naloxone prescription number related to the dates of
implementation of social distancing. Taken together, overall this indicates an increase in prescription number of
MOUD prescriptions as well as an increase in dosage.

Conclusion: This study suggests that social distancing measures were associated with an increase in both the
number of MOUD prescriptions and the number of doses in each prescription. Significant alterations to MOUD
delivery in the clinical setting were implemented in a short timeframe with the COVID-19 pandemic. Under-
standing the implementation of clinical measures to accommodate social distancing measures may provide
benefit to transformation of future delivery of MOUD.

1. Introduction

Opioid use disorder (OUD) is a prime public health concern of this
decade, with over 1.9 million people reporting OUD in the previous year
(Han et al., 2017). Medication for Opioid Use Disorder (MOUD) includes
the administration of medications such as buprenorphine, naltrexone, or
methadone, often provided concomitantly with other substance use and

mental health services. A variety of West Virginia (WV) clinic have
implemented MOUD treatment. MOUD treatment has been imple-
mented in a hub and spoke model to build organizational capacity in
compliance with state law. The model used to expand buprenorphine
treatment in WV is the Comprehensive Opioid Addiction Treatment
(COAT) model, which centers on interdisciplinary care (Lander et al.,
2020; Winstanley et al., 2020). Common delivery methods for this
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model include: patients attending group medical management visits,
group-psychosocial counseling, and community level peer support
meetings, in addition to medication treatment.

The novel coronavirus SARS-CoV-2 (COVID-19) is a new communi-
cable respiratory disease that has spread across the globe in a matter of
months. The World Health Organization (World Health Organization,
2020) declared this rapidly spreading virus a pandemic on March 11,
2020. Public health quickly employed non-pharmacologic interventions
to reduce the transmission of respiratory illness in pandemic and non-
pandemic environments. These public health interventions include
simple methods such as: hand washing, personal protective measures or
personal distancing, as well as “social distancing.” Social distancing is
defined as a strategy of reducing the number and duration of social
contacts to slow the spread of illness (Faherty et al., 2019). The state
government of WV instituted social distance guidelines even before the
state registered its first case of COVID-19, on March 17, 2020 (Office of
the Governor Jim Justice, n.d.). Group peer recovery meetings and
group medical visits were no longer held in-person with implementation
of social distancing directives. This implementation of social distancing
directives provided an opportunity to study the effect of social
distancing and downstream effects on MOUD accessibility in a rural
environment.

Social distancing measures transformed the delivery of healthcare
during this time. Some accommodations were made to enable care
during social distancing, specifically the 1135 waiver authority (Centers
Centers for Medicare & Medicaid Services, 2021), and the Coronavirus
Preparedness and Response Supplemental Appropriations Act (Senate
and House of Representatives & Congress the United States of America
in, 2020), allowing alternative medical visit delivery and treatment by
way of telemedicine. Traditionally, telemedicine delivery of a controlled
substance must be established during an in-person visit, in accordance
with 21 U.S.C.802 (54)(D). Controlled substance delivery can be initi-
ated in a telemedicine visit when a public health emergency is declared
by the Secretary of Health and Human Services (Knopf, 2020).

The implementation of telemedicine in any medical facility requires
both infrastructure and system-level changes. Furthermore, some forms
of telemedicine may be inaccessible to certain populations, such as those
with OUD, particularly if they do not have access to electronic devices
and/or broadband internet (Scott Kruse et al., 2018; Uscher-Pines et al.,
2020). As a result, medical facilities may have experienced gaps in care
due to social distancing measures. Although, an increase in care delivery
due to telemedicine reach to marginalized populations, may also be
found (Hughes, Verrastro, Fusco, Wilson, & Ostrach, 2021).

There are some expected challenges to prescribing MOUD through
telemedicine in WV. Efficacy in our population has been demonstrated
with face to face administration of the COAT model for prescribing
MOUD (Lander et al., 2020; Winstanley et al., 2020). Social distancing
directives amidst the COVID-19 pandemic necessitated rapid conversion
to telehealth delivery for continued buprenorphine treatment. This
change to telehealth delivery may significantly impact buprenorphine
availability. Retention in MOUD treatment is associated with decreased
drug use, improved social functioning and quality of life, and reduced
mortality (Bart, 2012; Fullerton et al., 2014; Stotts, Dodrill, & Kosten,
2009); adding to the importance of continued access to MOUD treat-
ment, despite the change in delivery of the program.

The purpose of this exploratory study is to determine whether social
distancing was associated with a reduction in MOUD prescribing in WV,
with the goal of adding to the knowledge of how COVID-19, and specific
COVID-19-related mitigation strategies have impacted patients with
OUD. A majority (64%) of the WV population lives in rural locations,
most WV residents are white (93.5%), and about 16% of the population
lives in poverty and a median household income around $46,000
(United States Census Bureau, n.d.). West Virginia has the highest per-
centage of non-institutionalized adults with disability benefits in the
United States, 19.1% versus 12.6 respectively (United States Census
Bureau, 2020). The state also has a high rate of opioid-related drug
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overdose deaths (42.2 per 1,000,000) people compared to the US (20.7
per 1,000,000) (National Institute on Drug Abuse, 2020). There is still
limited access to MOUD in WV (Sheppard, Young, Davis, & Moran,
2021). We hypothesized that social distancing measures caused an
initial decrease in MOUD prescribing. To this end, our group utilized a
quasi-experimental Interrupted Time Series (ITS) model, utilizing the
state Prescription Drug Monitoring Program (PDMP) data to investigate
MOUD prescribing practices (both number of prescriptions and daily
dose per prescription), before and after social distancing took effect.
Gabapentin prescriptions were utilized as a control for comparison, as
the state PDMP also collects information for this medication, but
without the same prescribing requirements as MOUD. Gabapentin pre-
scribing does not follow the same COAT clinical model, as it may be
refilled or initiated without a clinical visit, at times prescribed via
telephone or other methods, etc. Utilizing the state PDMP as the infor-
mation source, we were able to assess the impact across multiple groups
of patients, including private and publicly insured patients, as well as
uninsured patients, lending external validity to our results for broad
populations.

2. Methods
2.1. Data management and variables

The study team requested PDMP data from the WV Board of Phar-
macy (WVBOP) for the time period from September 15, 2019 to
September 19, 2020. The PDMP database stores data on all Schedule II-V
controlled substances (and other drugs that require identification to
purchase, such as pseudoephedrine) that are dispensed by practitioners
to WV residents, with the exception of correctional facilities, the Indian
Health Services, and tribal pharmacies. The data are required to be
submitted to the WVBOP every 24 h. Data requested included the
number of buprenorphine prescriptions (both buprenorphine alone and
combined buprenorphine/naloxone), as well as the daily doses. The
analysis included generic and brand name formulations including
Bunavail, Sublocade, and Zubsolve. The analysis excluded transdermal
formulations of buprenorphine, as this formulation has been designated
primarily for the treatment of pain rather than OUD. These variables
were monitored daily for 25 weeks prior to the WV Governor's social
distancing mandate, enacted on March 12, 2020, and for the 25 weeks
following the order. A second social distancing mandate on March 25,
2020 was analyzed, as a separate timepoint within the analysis. Identical
data was obtained for gabapentin to serve as a control. The study team
also collected descriptive data. This study had institutional review board
(IRB) approval (Protocol #2005017367).

2.2. Statistical analysis

In order to assess the impact of social distancing on the variables
under investigation, including the control, we performed an Interrupted
Time Series (ITS) analysis utilizing an Autoregressive Integrated Moving
Average (ARIMA) model (Box, Jenkins, Reinsel, & Ljung, 2015; McDo-
wall, McCleary, & Bartos, 2019). Our group has previously utilized a
similar methodology to assess the impact of a restrictive opioid pre-
scribing law on opioid prescribing practice (Sedney et al., 2021). This
modeling method is commonly used in healthcare research (Bernal,
Cummins, & Gasparrini, 2017; Lagarde, 2012) to evaluate interventions
(Biglan, Ary, & Wagenaar, 2000; Penfold & Zhang, 2013), and is well-
equipped to account for pre-intervention trends in comparison to post-
intervention trends, where the intervention was implemented on an
exact date and sufficient data points are available. Thus, it represents a
quasi-experimental methodology which can discern intervention effect,
while accounting for other trends and variables within the data. Cor-
responding weekday regressors (Sun-Fri) were included in the model to
address different patterns. The analysis included regressors corre-
sponding to outliers, additive outliers, and innovation outliers as
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previously reported by Chang and colleagues (Chang, Tiao, & Chen,
2012). Intervention effect is described for each medication in terms of
either a sudden, immediate change (brief level change, permanent level
change, and weekend level change), and/or a trend effect over time
(permanent slope change and temporary arc change), as well as the
combined effect of both slope and level changes, expressed as a per-
centage change of the expected value that can be calculated from the
pre-intervention trend, in order to determine the magnitude of the
change. Statistical analysis was done using R version 4.0.0. Detailed
information for time series models can be found in Appendix 1.

3. Results

The overall prescriptions for the study period included 64,476 total
buprenorphine prescriptions, and 499,340 buprenorphine/naloxone
prescriptions. The results of buprenorphine without naloxone, and
buprenorphine with naloxone (Suboxone) final modeling, are reported
in Table 1 with only significant regressors.

Appendix 1 presents the detailed results of the ARIMA model, with
the intervention effect isolated and presented below in Figs. 1 and 2. The
vertical lines identify the timepoints of the first and second in-
terventions. Buprenorphine prescription numbers increased after the
second social distancing directive (19.9, 95% CI [8.8,31.0], p < 0.001),
and this increase was equal to 3.24% of the expected pre-intervention
value. This finding returned to preintervention baseline value. Bupre-
norphine dosage also increased by 8.43% of the expected value, with a
similar trend (1523.0, 95% CI [1200.9, 1845.1], p < 0.001).

Buprenorphine/naloxone  (Suboxone)  prescription  number
decreased suddenly (—114.1, 95% CI [—-179.7, —48.5], p < 0.001) after
the second social distancing directive, then started to increase (192.5,
95% CI [80.4, 304.6], p < 0.001). In considering both the level change
and the slope change (the sudden level decrease and slope increase),
prescription number diminished by 0.75% compared to the expected
number of prescriptions before the interventions. However, buprenor-
phine/naloxone (Suboxone) dosage increased (3369.6, 95% CI [1422.9,
5316.2], p < 0.001) after the second intervention. In total, compared to
expected doses before the intervention this slope change increased
dosage by 3.06% and this increase was sustained.

3.1. Gabapentin control

There were no significant regressors for gabapentin prescription
numbers or doses. Furthermore, gabapentin prescription number and
doses did not change significantly after either intervention (Fig. 2).

4. Discussion

The findings of this study support an expected initial disruption of
buprenorphine/naloxone prescriptions. This initial disruption may
correlate to the strain of continuing office-based treatment in compli-
ance with social distancing requirements, and the subsequent loss of the
face-to-face encounters, as previously mentioned. After the initial
disruption in prescriptions there was a rebound in prescribing. This
change rebound in prescription supports that despite the COVID-19
pandemic and social distancing requirements, with policy adjustments
and clinical practice evolution, prescribers in WV were only temporarily
inhibited in the distribution of MOUD. This rebound in prescribing, after
telemedicine and social distancing measures are put in place, can be
expected as previous studies on telemedicine delivery of MOUD show
improved retention of patients with OUD (Hughes et al., 2021; Wang
et al., 2021).

The COVID-19 pandemic required social distancing restrictions and
prompted widespread adoption of telehealth for the provision of MOUD.
Relaxation of prescription limitations and requirements allowed
implementation of Telemedicine delivery of MOUD. There was initial
distress over access amongst MOUD users with the onset of social
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distancing requirements (Krawczyk et al., 2021). However, the con-
version to telehealth possibly had a neutralizing impact for MOUD ac-
cess. Telemedicine is effective for opioid agonist therapy delivery
(Morin, Parrotta, Eibl, & Marsh, 2021), including the induction of
therapy (Tofighi et al., 2019). Hughes and colleagues, report that pri-
mary care-based MOUD visits increased with telehealth (Hughes et al.,
2021). A phone-based MOUD telehealth program was similarly effective
in San Francisco (Mehtani et al., 2021). Some academic authors have
now called for permanent easement of face to face delivery restrictions
on MOUD delivery (Stringer, Langdon, Mckenzie, Brockmann, & Mar-
otta, 2021).

Prescription rates are affected by the use of telemedicine to access to
MOUD care. While Jones and colleagues note that the national number
of patients dispensed buprenorphine were within forecasted numbers
(Jones, Guy, & Board, 2021), more nuanced variations have also been
reported amongst specific populations. For instance, Caton and col-
leagues reported on primary care clinics in California, who experienced
increased patient demand for services, as well as increased duration of
MOUD prescriptions (Caton et al., 2021). In Texas, a group that also
utilized PDMP information demonstrated a decrease in prescriptions,
but an increase in the overall number of patients receiving the pre-
scriptions and an increase in duration without corresponding dosage
change (Cance & Doyle, 2020). Our study assessed state-wide bupre-
norphine and buprenorphine/naloxone (Suboxone) prescriptions as
compared to a control medication, and found an increase in dosage of
both medications, and an increase in number of buprenorphine pre-
scriptions, but a small decrease in buprenorphine/naloxone (Suboxone)
prescription number related to the dates of implementation of social
distancing. Overall, this indicates an increase in prescription number of
MOUD and an increase in dosage. These results add to the better un-
derstanding of how policy changes can affect MOUD availability.

Our study has several limitations. We do not include clinical data
regarding patient diagnoses, symptoms (which may be particularly
important given symptom-driven dosing), or assess downstream conse-
quences of the findings we report. Our dataset did not include other
confounders that could affect the results include patient demographics,
insurance coverage for telemedicine, and OUD diagnosis. Similarly,
because our methodology is associated with specific dates only, not
simultaneous events on those dates, we cannot differentiate between the
effect of social distancing with that of the implementation of telemedi-
cine using this methodology. Our modeling did not show that gaba-
pentin sustained unanticipated changes in availability related to social
distancing — thus we feel that the selection of gabapentin as a control
strengthens our findings and adds rigor to our methodology.

Our work demonstrates an association of social distancing imple-
mentation in WV with increased dispensation of MOUD, both in number
of prescriptions, and in amount of medication per prescription. It is
believed that this association relates to the concomitant relaxation of
restrictions to allow telemedicine during social distancing, but impor-
tantly, our methods are insufficient to verify this belief. Further inves-
tigation using other methodologies may aid in supporting this
hypothesis. Moreover, given the growing evidence that the substance
use epidemic has been exacerbated during this time, placing our findings
into the broader environment of substance use disorder in WV during the
COVID-19 pandemic is key (Khoury, Preiss, Geiger, Anwar, & Conway,
2021; Niles, Gudin, Radcliff, & Kaufman, 2021; Striley & Hoeflich,
2021).

5. Conclusions

This study suggests that social distancing measures were associated
with an increase in the number of MOUD prescriptions and the number
of doses in each prescription. Significant alterations to MOUD delivery
in the clinical setting were implemented in a short timeframe with the
onset of the COVID-19 pandemic, allowing the application of telemed-
icine. Understanding the implementation of clinical measures to
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Table 1
Significant regressors of Buprenorphine and Buprenorphine/naloxone model (a) with graphical
explanation of each regressor (b).

(a)Significant regressors of mode. f'is first intervention and s is second intervention

edication Buprenorphine Buprenorphine/Naloxone
Mean [95% CI] p value Mean [95% CI] p value

Regressor

Pulse s - - - -
Step s - - —114.1[-179.7,-48.5]  <0.001
Ramp s - - 192.5 [80.4, 304.6] <0.001
Curve s 19.9[8.8,31.0] <0.001 - -
Pulse f - - - -
Step - - - -
Ramp f - - - -
Weekends - - - -

Pulse s - - - -
Step s - - - -
Ramp s - - 3369.6 [1422.9, 5316.2]  <0.001
Curve s 1523.0 [1200.9, 1845.1] <0.001" - -
Pulse f - - - -
Step f - - - -
Ramp f - -

Weekends —797.9 [-1101.9, —493.8] <0.001" - -

*

* P-value<0.05 deemed significant.

(b)Graphical explanation of different potential intervention effects and corresponding regressors

examined above:
Intervention L . . .
Changes First intervention Second intervention
(Regressor) () (s)
1 o
Brief level change % 7
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. . T . T . T .
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accommodate social distancing measures may benefit the trans-
formation of future delivery of MOUD.

Funding

Funding for this study was provided by NIH-NIDA Grant;
1R21DA049861-01. NIH-NIDA had no further role in study design; in
the collection, analysis and interpretation of data, writing the report; or
deciding to submit the paper for publication.

CRediT authorship contribution statement

Treah Haggerty: Supervision, Methodology, Investigation, Writing
original draft, Writing-review and editing. Maryam Khodaverdi:
Formal analysis, Investigation. Patricia Dekeseredy: Writing-review
and editing, project administration. Nathan Wood: Resources, Data
curation, Investigation. Brian Hendricks: Methodology, Writing-review
and editing. Jason Peklinsky: Writing-review and editing. Cara L.
Sedney: Conceptualization, Methodology, Investigation, Writing orig-
inal draft, Writing-review and editing.

Declaration of competing interest

None.

Acknowledgements

The authors would like to thank the WV Board of Pharmacy for their
support of this project.

Research reported in this publication was supported by the National
Institute of General Medical Sciences of the National Institutes of Health
under Award Number 5U54GM104942-04. The content is solely the
responsibility of the authors and does not necessarily represent the
official views of the National Institutes of Health.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://doi.
0rg/10.1016/j.jsat.2021.108687.

References

Bart, G. (2012). Maintenance medication for opiate addiction: The foundation of
recovery. Journal of Addictive Diseases, 31(3), 207-225. https://doi.org/10.1080/
10550887.2012.694598

Bernal, J. L., Cummins, S., & Gasparrini, A. (2017). Interrupted time series regression for
the evaluation of public health interventions: A tutorial. International Journal of
Epidemiology, 46(1), 348-355.

Biglan, A., Ary, D., & Wagenaar, A. C. (2000). The value of interrupted time-series
experiments for community intervention research. Prevention Science, 1(1), 31-49.
https://doi.org/10.1023/A:1010024016308

Box, G. E., Jenkins, G. M., Reinsel, G. C., & Ljung, G. M. (2015). Time series analysis:
Forecasting and control. Hoboken: John Wiley & Sons.

Cance, J. D., & Doyle, E. (2020). Changes in outpatient buprenorphine dispensing during
the COVID-19 pandemic. JAMA, 324(23), 2442-2444. https://doi.org/10.1001/
jama.2020.22154

Caton, L., Cheng, H., Garneau, H. C., Fisher, T., Harris-Mills, B., Hurley, B.

McGovern, M. P., ... (2021). COVID-19 adaptations in the care of patients with
opioid use disorder: A survey of California primary care clinics. Journal of General
Internal Medicine, 36, 998-1005. https://doi.org/10.1007/511606-020-06436-3

Centers Centers for Medicare &, Medicaid Services. (2021). 1135 waivers. Retrieved
August 27, 2021, from https://www.cms.gov/Medicare/Provider-Enrollment-an
d-Certification/SurveyCertEmergPrep/1135-Waivers.

Chang, L., Tiao, G. C., & Chen, C. (2012). Estimation of time series parameters in the
presence of outliers. Technometrics, 20(2), 193-204.

Faherty, L. J., Schwartz, H. L., Ahmed, F., Zheteyeva, Y., Uzicanin, A., & Uscher-Pines, L.
(2019). School and preparedness officials’ perspectives on social distancing practices
to reduce influenza transmission during a pandemic: Considerations to guide future
work. Preventive Medicine Reports, 14, Article 100871. https://doi.org/10.1016/j.
pmedr.2019.100871

Fullerton, C. A., Kim, M., Thomas, C. P., Lyman, R., Montejano, L., Dougherty, R. H.
Delphin-Rittmon, M., ... (2014). Medication-assisted treatment with methadone:

Journal of Substance Abuse Treatment 136 (2022) 108687

Assessing the evidence. Psychiatric Services, 65(2), 146-157. https://doi.org/
10.1176/appi.ps.201300235

Han, B., Comptom, W. M., Blanco, C., Crane, E., Lee, J., & Jones, C. M. (2017).
Prescription opioid use, misuse, and use disorders in US adults: 2015 National
Survey on drug use and health. Annals of Internal Medicine, 167(5), 293-301. https://
doi.org/10.7326/M17-0865

Hughes, P. M., Verrastro, G., Fusco, C. W., Wilson, C. G., & Ostrach, B. (2021). An
examination of telehealth policy impacts on initial rural opioid use disorder
treatment patterns during the COVID-19 pandemic. The Journal of Rural Health.
https://doi.org/10.1111/jrh.12570

Jones, C., Guy, G. P., Jr., & Board, A., Jr. (2021). Comparing actual and forecasted
numbers of unique patients dispensed select medications for opioid use disorder,
opioid overdose reversal, and mental health, during the COVID-19 pandemic, United
States, January 2019 to May 2020. Drug and Alcohol Dependence, 219, Article
108486. https://doi.org/10.1016/j.drugalcdep.2020.108486

Khoury, D., Preiss, A., Geiger, P., Anwar, M., & Conway, K. (2021). Increases in naloxone
administrations by emergency medical services providers during the COVID-19
pandemic: Retrospective time series study. JMIR Public Health and Surveillance, 7(5),
Article e29298.

Knopf, A. (2020). DEA, SAMHSA relax OTP/OBOT regulations due to COVID-19tle.
Alcoholism & Drug Abuse Weekly, 32(12), 3-5. https://doi.org/10.1002/adaw.32664

Krawczyk, N., Bunting, A. M., Frank, D., Arshonsky, J., Gu, Y., Friedman, S. R., &
Bragg, M. A. (2021). “How will I get my next week’s script?” Reactions of reddit
opioid forum users to changes in treatment access in the early months of the
coronavirus pandemic. International Journal of Drug Policy, 103140. https://doi.org/
10.1016/j.drugpo.2021.103140

Lagarde, M. (2012). How to do (or not to do)... assessing the impact of a policy change
with routine longitudinal data. Health Policy and Planning, 27(1), 76-83. https://doi.
org/10.1093/heapol/czr004

Lander, L. R., Zheng, W., Hustead, J. D., Mahoney, J. J., III, Berry, J. H., Marshalek, P., &
Winstanley, E. L. (2020). Long-term treatment retention in West Virginia’s
comprehensive opioid addiction treatment (COAT) program. Journal of the
Neurological Sciences, 411, Article 116712. https://doi.org/10.1016/j.
jns.2020.116712

McDowall, D., McCleary, R., & Bartos, B. (2019). Interrupted time series analysis. Oxford
University Press.

Mehtani, N. J., Ristau, J. T., Snyder, H., Surlyn, C., Eveland, J., Smith-Bernardin, S., &
Knight, K. R. (2021). COVID-19: A catalyst for change in telehealth service delivery
for opioid use disorder management. Substance Abuse, 1-8. https://doi.org/10.1080/
08897077.2021.1890676

Morin, K. A., Parrotta, M. D., Eibl, J. K., & Marsh, D. C. (2021). In A retrospective cohort
study comparing in-person and telemedicine-based opioid agonist treatment in Ontario,
Canada, using administrative health data (pp. 1-9). European Addiction Research.
https://doi.org/10.1159/000513471.

National Institute on Drug Abuse. (2020). West Virginia: Opioid-involved deaths and related
harms. Retrieved August 27, 2021, from https://www.drugabuse.gov/drug-topics/o
pioids/opioid-summaries-by-state/west-virginia-opioid-involved-deaths-related-ha
rms.

Niles, J., Gudin, J., Radcliff, J., & Kaufman, H. (2021). The opioid epidemic within the
COVID-19 pandemic: Drug testing in 2020. Population Health Management, 1(24(S1)).
S-43.

Office of the Governor Jim Justice, n.d. Office of the Governor Jim Justice. (n.d.). Covid-
19 actions & executive orders. Retrieved April 4, 2021, from https://governor.wv.
gov/Pages/WV-COVID-19-actions-and-executive-orders.aspx.

Penfold, R. B., & Zhang, F. (2013). Use of interrupted time series analysis in evaluating
health care quality improvements. Academic Pediatrics, 13(6), S38-S44. https://doi.
org/10.1016/j.acap.2013.08.002

Scott Kruse, C., Karem, P., Shifflett, K., Vegi, L., Ravi, K., & Brooks, M. (2018). Evaluating
barriers to adopting telemedicine worldwide: A systematic review. Journal of
Telemedicine and Telecare, 24(1), 4-12. https://doi.org/10.1177/
1357633X16674087

Sedney, C. L., Khodaverdi, M., Pollini, R., Dekeseredy, P., Wood, N., & Haggerty, T.
(2021). Assessing the impact of a restrictive opioid prescribing law in West Virginia.
Substance Abuse: Treatment, Prevention, and Policy, 16(1). https://doi.org/10.1186/
$13011-021-00349-y

Senate and House of Representatives, Congress the United States of America in. (2020).
H.R. 6074. Retrieved August 30, 2021, from https://www.congress.gov/116/bills/h
r6074/BILLS-116hr6074enr.pdf.

Sheppard, A. B., Young, J. C., Davis, S. M., & Moran, G. E. (2021). Perceived ability to
treat opioid use disorder in West Virginia. Journal of Appalachian Health, 3(2).
Stotts, A., Dodrill, C. L., & Kosten, T. R. (2009). Opioid dependence treatment: Options in
pharmacotherapy. Xpert Opinion on Pharmacotherapy, 10(11), 1727-1740. https://

doi.org/10.1517/14656560903037168

Striley, C., & Hoeflich, C. (2021). Converging public health crises: Substance use during
the coronavirus disease 2019 pandemic. Current Opinion in Psychiatry, 34(4),
325-331.

Stringer, K. L., Langdon, K., Mckenzie, M., Brockmann, B., & Marotta, P. (2021).
Leveraging COVID-19 to sustain regulatory flexibility in the treatment of opioid use
disorder. Journal of Substance Abuse Treatment, 123, Article 108263. https://doi.org/
10.1016/j.jsat.2020.108263

Tofighi, B., Isaacs, N., Byrnes-Enoch, H., Lakew, J. D., Berry, C., & Schatz, D. (2019).
Expanding treatment for opioid use disorder in publicly funded primary care clinics:
Exploratory evaluation of the NYC health+ hospitals buprenorphine ECHO program.
Journal of Substance Abuse Treatment, 106, 1-3. https://doi.org/10.1016/].
jsat.2019.08.003


https://doi.org/10.1016/j.jsat.2021.108687
https://doi.org/10.1016/j.jsat.2021.108687
https://doi.org/10.1080/10550887.2012.694598
https://doi.org/10.1080/10550887.2012.694598
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070103398244
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070103398244
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070103398244
https://doi.org/10.1023/A:1010024016308
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070056527789
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070056527789
https://doi.org/10.1001/jama.2020.22154
https://doi.org/10.1001/jama.2020.22154
https://doi.org/10.1007/s11606-020-06436-3
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/1135-Waivers
https://www.cms.gov/Medicare/Provider-Enrollment-and-Certification/SurveyCertEmergPrep/1135-Waivers
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070058084302
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070058084302
https://doi.org/10.1016/j.pmedr.2019.100871
https://doi.org/10.1016/j.pmedr.2019.100871
https://doi.org/10.1176/appi.ps.201300235
https://doi.org/10.1176/appi.ps.201300235
https://doi.org/10.7326/M17-0865
https://doi.org/10.7326/M17-0865
https://doi.org/10.1111/jrh.12570
https://doi.org/10.1016/j.drugalcdep.2020.108486
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070048245929
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070048245929
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070048245929
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070048245929
https://doi.org/10.1002/adaw.32664
https://doi.org/10.1016/j.drugpo.2021.103140
https://doi.org/10.1016/j.drugpo.2021.103140
https://doi.org/10.1093/heapol/czr004
https://doi.org/10.1093/heapol/czr004
https://doi.org/10.1016/j.jns.2020.116712
https://doi.org/10.1016/j.jns.2020.116712
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070049222142
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070049222142
https://doi.org/10.1080/08897077.2021.1890676
https://doi.org/10.1080/08897077.2021.1890676
https://doi.org/10.1159/000513471
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/west-virginia-opioid-involved-deaths-related-harms
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/west-virginia-opioid-involved-deaths-related-harms
https://www.drugabuse.gov/drug-topics/opioids/opioid-summaries-by-state/west-virginia-opioid-involved-deaths-related-harms
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070051577292
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070051577292
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070051577292
https://doi.org/10.1016/j.acap.2013.08.002
https://doi.org/10.1016/j.acap.2013.08.002
https://doi.org/10.1177/1357633X16674087
https://doi.org/10.1177/1357633X16674087
https://doi.org/10.1186/s13011-021-00349-y
https://doi.org/10.1186/s13011-021-00349-y
https://www.congress.gov/116/bills/hr6074/BILLS-116hr6074enr.pdf
https://www.congress.gov/116/bills/hr6074/BILLS-116hr6074enr.pdf
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070053146076
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070053146076
https://doi.org/10.1517/14656560903037168
https://doi.org/10.1517/14656560903037168
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070053272676
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070053272676
http://refhub.elsevier.com/S0740-5472(21)00413-X/rf202112070053272676
https://doi.org/10.1016/j.jsat.2020.108263
https://doi.org/10.1016/j.jsat.2020.108263
https://doi.org/10.1016/j.jsat.2019.08.003
https://doi.org/10.1016/j.jsat.2019.08.003

T. Haggerty et al.

United States Census Bureau. (2020). Anniversary of Americans with disabilities act: July
26, 2020. Retrieved September 23, 2021, from. any state in the nation https://www.
census.gov/newsroom/facts-for-features/2020/disabilities-act. html#:~:text=19.1%
25.

United States Census Bureau, n.d.United States Census Bureau. (n.d.). Quick facts West
Virginia. Retrieved September 23, 2021, from https://www.census.gov/quickfacts/
fact/table/WV/LFE041219#LFE041219.

Uscher-Pines, L., Sousa, J., Raja, P., Mehrotra, A., Barnett, M. L., & Huskamp, H. A.
(2020). Suddenly becoming a “virtual doctor”: Experiences of psychiatrists
transitioning to telemedicine during the COVID-19 pandemic. Psychiatric Services, 71
(11), 1143-1150. https://doi.org/10.1176/appi.ps.202000250

Journal of Substance Abuse Treatment 136 (2022) 108687

Wang, L., Weiss, J., Ryan, E. B., Waldman, J., Rubin, S., & Griffin, J. L. (2021).
Telemedicine increases access to buprenorphine initiation during the COVID-19
pandemic. Journal of Substance Abuse Treatment, 124. https://doi.org/10.1016/j.
jsat.2020.108272

Winstanley, E. L., Lander, L. R., Berry, J. H., Mahoney, J. J., Zheng, W., Herschler, J.
Haut, M. W., ... (2020). West Virginia’s model of buprenorphine expansion:
Preliminary results. Journal of Substance Abuse Treatment, 108, 40-47. https://doi.
org/10.1016/j.jsat.2019.05.005

World Health Organization. (2020). WHO director-general’s opening remarks at the media
briefing on COVID-19 - 11 March 2020. Retrieved April 4, 2021, from https://www.
who.int/director-general/speeches/detail/who-director-general-s-opening-rema
rks-at-the-media-briefing-on-covid-19—11-march-2020.


https://www.census.gov/newsroom/facts-for-features/2020/disabilities-act.html#:~:text=19.1%25
https://www.census.gov/newsroom/facts-for-features/2020/disabilities-act.html#:~:text=19.1%25
https://www.census.gov/newsroom/facts-for-features/2020/disabilities-act.html#:~:text=19.1%25
https://doi.org/10.1176/appi.ps.202000250
https://doi.org/10.1016/j.jsat.2020.108272
https://doi.org/10.1016/j.jsat.2020.108272
https://doi.org/10.1016/j.jsat.2019.05.005
https://doi.org/10.1016/j.jsat.2019.05.005
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-s-opening-remarks-at-the-media-briefing-on-covid-19---11-march-2020

