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Background: The coronavirus disease 2019 (COVID-19) pandemic necessitated rapid adoption of 
telehealth services to maintain healthcare access for treating substance use disorders (SUDs) and mental health 
care (MHC). However, the impacts of telehealth expansion policies adopted in 2020 on access to addiction 
treatment in North Dakota (ND) and Minnesota (MN) remain unclear. This study examines the impact of the 
COVID-19 pandemic on utilization of telehealth services for SUDs and MHC in ND and MN.
Methods: We conducted a quasi-experimental study design using Medicaid telehealth claims data from 
2018 to 2022. Segmented regression analysis of interrupted time series (ITS) data was employed to assess the 
impact of the COVID-19 pandemic (March 2020) on telehealth service utilization.
Results: From 2018 to 2022, there were 580,186 telehealth claims for SUDs (MN: 545,676; ND: 34,510) 
and 3.4 million claims for MHC (MN: 3.3 million; ND: 85,391). The mean telehealth utilization rate for 
SUDs was 5.2 vs. 7.3 per 1,000 beneficiaries and for MHC was 12.6 vs. 45.2 per 1,000 beneficiaries in ND 
and MN, respectively. The pandemic led to significant increases in telehealth use: ND (SUDs: +22.7/1,000; 
MHC: +59.8/1,000) and MN (SUDs: +30/1,000; MHC: +185.5/1,000). ND saw smaller initial increases but 
more gradual declines over time (SUDs: −0.42/1,000/month; MHC: −1.03/1,000/month) compared to MN 
(SUDs: −0.43/1,000/month; MHC: −2.78/1,000/month).
Conclusions: The COVID-19 pandemic significantly increased Medicaid telehealth utilization for SUDs 
and MHC in both states. MN experienced larger initial increases with steeper declines, while ND showed 
more sustainable utilization trends, indicating potential for sustained improvements in access to behavioral 
health services.
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Introduction

Telehealth, which involves utilizing telecommunication 
technologies for remote clinical healthcare, has long been 
recognized as a feasible, acceptable, and cost-effective 
alternative to those of traditional in-person therapy, 
particularly for cognitive and behavioral therapy (1,2). 
During the coronavirus disease 2019 (COVID-19) Public 
Health Emergency, the flexibility and convenience of 
telehealth became significant assets, especially for serving 
people in rural communities, facilitating its expansion across 
many states in the country (3,4). 

Several studies have showed that telehealth increases 
patient satisfaction (5,6), reduce travel time (7), enhance 
communication with providers (8), and increases access 
to care (9). Providers also benefit from fewer missed 
appointments, shorter waiting times, and improved care 
quality (10-12). Despite these proven positive outcomes, 
the usage of telemedicine has decreased post-pandemic. 
According to the National Health Statistics Reports (13), 
telehealth usage among adults decreased by 7% over the 
past year, with more pronounced declines in small cities and 
rural areas (14). 

This research aims to analyze telehealth usage for 

behavioral health services in North Dakota (ND) and 
Minnesota (MN). These states provide a valuable 
comparison due to their differing demographics and 
healthcare infrastructure. ND has a higher rural population 
(42.7%) compared to MN (16%), posing unique challenges 
for telehealth adoption (15). Additionally, ND has a higher 
percentage of residents aged 65 years and older (21%) (16)  
than MN (17%) (17), making telehealth adoption more 
challenging due to technology unfamiliarity among older 
adults. Cultural factors, including the needs of migrant 
communities and Native Americans, also influence 
telehealth implementation in these states. 

Transitioning from in-person to virtual methods requires 
various resources, including technology and financial 
investment. Rural communities often face more significant 
challenges in this transition. Therefore, understanding the 
trends and patterns of telehealth usage in ND and MN 
can provide insights for developing targeted strategies to 
enhance telehealth adoption and sustainability in different 
community settings.

This quasi-experimental study aimed to evaluate the 
impact of the COVID-19 pandemic on telehealth service 
utilization for substance use disorders (SUDs) and mental 
health care (MHC) among Medicaid beneficiaries in ND 
and MN. By analyzing Medicaid telehealth claims data 
from 2018 to 2022, this research provides insights for policy 
recommendations and strategic planning. 

Methods

We conducted a quasi-experimental study to evaluate the 
impact of the COVID-19 pandemic on telehealth service 
utilization for SUDs and MHC in ND and MN. Segmented 
regression analysis (SRA) of interrupted time series (ITS) 
data was employed from January 2018 to December 2022. 

Data source and selection

We used recently released Medicaid telehealth claims 
data from the Medicaid and Children’s Health Insurance 
Program (CHIP) population database. The database 
comprised monthly counts and rates (per 1,000 beneficiaries)  
of behavioral health services across states. The dataset 
includes key variables such as the number of telehealth claims 
for SUD and MHC, stratified by state (ND and MN), the 
rate of telehealth utilization per 1,000 beneficiaries, and a 
time variable representing each month from January 2018 to 
December 2022. 

Highlight box

Key findings 
•	 Although North Dakota (ND) experienced a steady, gradual 

increase in telehealth usage before the pandemic, MN has been 
more successful in sustaining telehealth usage during and after the 
pandemic.   

What is known and what is new?  
•	 Transition to telehealth needs various resources including 

technology and financial investments.
•	 The success and sustainability of telehealth implementation 

depends on factors such as resources access, population diversity, 
cultural considerations, and patient age.

•	 Considering the challenges faced by states like ND face, the 
effective implementation of telehealth requires a systemic and 
holistic approach.

What is the implication, and what should change now? 
•	 Pol icymakers  should focus  on invest ing in  broadband 

infrastructure, creating favorable reimbursement policies, 
supporting ongoing training programs, encouraging collaboration 
among stakeholders, and establishing monitoring systems for 
continuous evaluation.

•	 Healthcare providers should inform patients about the benefits 
of telehealth, engage with diverse populations, and assess the 
adequacy of treatment based on individual patient needs.
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Data quality using criteria from the Data Quality (DQ) 
Atlas, which taken into account factors such as enrollment 
totals and claims volumes. Data that do not meet these 
quality standards, including records with incomplete or 
inconsistent records, were excluded from the analysis. For 
confidentiality, any group data representing fewer than 11 
beneficiaries were suppressed and denoted as “DS”. The 
inclusion of comprehensive monthly data over a five-year 
(2018–2022) spans enabled a robust assessment of trends in 
telehealth utilization, allowing us to capture both immediate 
and long-term impacts of the COVID-19 pandemic on 
telehealth services for SUDs and MHC. The study was 
conducted in accordance with the Declaration of Helsinki (as 
revised in 2013).

ICD coding and data exclusion criteria

According to Medicaid methodology, the International 
Classification of Diseases, Tenth Revision (ICD-10) coding 
was employed to ensure data accuracy. The percentage 
of records in each claims file containing a valid ICD-
10 diagnosis code in the primary diagnosis code field 
(DGNS_1_CD) was assessed to ascertain the reliability 
of the dataset for analyzing telehealth service utilization 
patterns (18). This meticulous approach enhanced the 
reliability and validity of the analysis. 

SRA

SRA is an ideal statistical method for evaluating the effect 
of interventions over time. By analyzing time-series data, it 
precisely identifies and measures shifts in service use levels 
and trends before and after significant events.

Rationale
Segmented regression models and detects changes in 
telehealth utilization pre- and post-pandemic, adjusting 
for underlying trends over time. This method helps to 
isolate the impact of the COVID-19 pandemic from other 
temporal trends that might affect telehealth usage. 

Explanation of interaction terms
Interaction terms in the segmental regression model capture 
changes in the slope of the time series before and after the 
intervention (COVID-19 pandemic onset). These terms 
help understand both immediate effects (level changes) and 
trend changes (slope changes) post-intervention. 

Key components of the model included: 

	 Time: a continuous variable indicating the month 
count from the beginning of the study period. 

	 Intervention (COVID-19 pandemic onset): a 
binary variable differentiating between pre- [0] and 
post- [1] pandemic phases. 

	 Time after intervention: an interaction term to 
model that post-intervention trend. 

The statistical model was represented as:

( ) ( )

( )

0 1 2

3

t t t

tt

Y Time Intervention

Time after Intervention

β β β

β

= + × + ×

+ × +∈
	 [1]

Where Yt signifies the telehealth service count or rate at 
time t, with β coefficients represents the model parameters, 
and t∈  denoting the error term. 

Statistical analysis

Segmented regression models were independently fitted 
for SUDs and MHC telehealth utilization in ND and MN, 
allowing a nuanced analysis of specific trends and changes 
in each state and condition. Changes in level and trend for 
telehealth service utilization were calculated and presented 
with 95% confidence intervals to ascertain significance. All 
statistical analyses were conducted using Python, specifically 
the ‘statsmodels’ package for regression modeling, with 
‘matplotlib’ and ‘pandas’ aiding in data manipulation and 
graphical representation. A P value of less than 0.05 was 
considered statistically significant. 

Results

During the study period from 2018 to 2022, there were 
580,186 telehealth claims for SUDs (MN: 545,676; ND: 
34,510) and 3.4 million for MHC (MN: 3.3 million; ND: 
85,391). The mean telehealth utilization rate for SUDs 
was 5.2 per 1,000 beneficiaries in ND and 7.3 per 1,000 
beneficiaries in MN. For MHC, the mean telehealth 
utilization rate was 12.6 per 1,000 beneficiaries in ND and 
45.2 per 1,000 beneficiaries in MN (Table 1). 

Impact of COVID-19 pandemic

The COVID-19 pandemic led to significant increases in 
Medicaid telehealth use in both states. In ND, telehealth 
utilization rates for SUDs increased by 22.7 per 1,000 
beneficiaries and for MHC by 59.8 per 1,000 beneficiaries. 
In MN, the increases were 30 per 1,000 beneficiaries for 
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SUDs and 185.5 per 1,000 beneficiaries for MHC. ND 
experienced a smaller initial increase but more gradual 
declines over time, with SUDs showing a monthly decline 
of 0.42 per 1,000 beneficiaries and MHC showing a decline 
of 1.03 per 1,000 beneficiaries per month. In contrast, MN 
experienced larger initial increases followed by steeper 
declines, with SUDs showing a monthly decline of 0.43 per 
1,000 beneficiaries and MHC showing a decline of 2.78 per 
1,000 beneficiaries per month (Figure 1). 

Annual telehealth service utilization

Examining the annual breakdown of telehealth service 
utilization, ND telehealth cases for SUDs escalated from 
1,368 in 2018 to 8,151 in 2022, peaking at 13,564 in 2020. 
Similarly, MHC-related telehealth cases in ND rose from 
1,246 in 2018 to 21,539 in 2022, with the highest at 33,016 
in 2020. Meanwhile, MN experienced a more dramatic 
increase; SUD-related cases rose from 4,781 in 2018 to 
141,978 in 2022, peaking at 180,964 in 2020. For MHC, 
MN saw an increase from 19,697 cases in 2018 to 906,831 
in 2022, with the highest peak of 1,148,232 cases in 2020.

Comparing the telehealth utilization before and after the 
COVID-19 pandemic highlighted a dramatic increase. ND 
witnessed increases from 1.57 to 8.14 per 1,000 beneficiaries 
for SUDs and from 1.86 to 21.51 per 1,000 beneficiaries 
for MHC. In MN, the mean telehealth utilization rate for 
SUDs increased from 0.51 to 12.86 per 1,000 beneficiaries 
and for MHC from 3.19 to 79.47 per 1,000 beneficiaries. 
This significant change underscores the substantial increase 
in telehealth service usage for both SUDs and MHC in ND 
and MN. 

Rate of telehealth utilization per 1,000 beneficiaries

The rate of telehealth utilization per 1,000 beneficiaries also 
showed a significant increase. In ND, the rate for SUDs 
increased from 1.2 per 1,000 beneficiaries in 2018 to 5.3 
per 1,000 beneficiaries in 2022, while the MHC rates grew 
from 1.1 to 14.0 per 1,000 beneficiaries during the same 
period. In contrast, MN saw a large increase, with SUD 
rates escalating from 0.4 per 1,000 beneficiaries in 2018 to 
8.7 per 1,000 beneficiaries in 2022, and MHC rates jumping 
from 1.5 to 55.5 per 1,000 beneficiaries (Figure 2).

Trends in Medicaid telehealth usage in MN and ND

The SRA of ITS data revealed distinct patterns in the T
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utilization of telehealth services for SUDs and MHCs 
between ND and MN during the COVID-19 pandemic 
(Figure 3). In MN, the impact of the pandemic on telehealth 
utilization for both SUDs and MHCs was markedly 

pronounced. The immediate level change for SUD services 
showed a surge of approximately 32,741 (95% CI: 29,410 to 
36,072) services, with a subsequent decline in the monthly 
trend by about −423 (95% CI: −538 to −307) services. The 
rate per 1,000 beneficiaries for SUDs initially increased 
by 30 (95% CI: 28 to 32), followed by a monthly decrease 
of −0.43 (95% CI: −0.51 to −0.35). For MHCs, the initial 
spike was even more substantial, with an increase of around 
201,511 (95% CI: 184,270 to 218,751) services, and a post-
pandemic monthly reduction of −2,714 (95% CI: −3,310 to 
−2,117) services. The rate per 1,000 beneficiaries for MHCs 
saw a significant initial rise of 185.5 (95% CI: 172 to 199), 
with a monthly decrease of −2.78 (95% CI: −3.25 to −2.30) 
thereafter.

In contrast, ND exhibited a more moderated response 
to the pandemic in terms of telehealth utilization. The 
immediate increase for SUD services was about 2,172 
(95% CI: 1,935 to 2,408) services, with a modest monthly 
decrease of −37 (95% CI: −45 to −28) services. The rate per 
1,000 beneficiaries for SUDs in ND increased by 22.7 (95% 
CI: 20.1 to 25.3) initially, and then decreased by −0.42 (95% 
CI: −0.51 to −0.33) monthly. For MHCs, the immediate 

2018 2019 2020 2021 2022 2023
Year

2018 2019 2020 2021 2022 2023
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Trend of MHC telehealth usage rate (2018–2022)
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Figure 2 Overall telehealth usage rates per 1,000 beneficiaries for 
substance use disorders and mental health in North Dakota and 
Minnesota. 

Figure 1 Trends in Medicaid telehealth behavioral services usage from 2018–2022. COVID-19 pandemic start: April 1, 2020. COVID-19, 
coronavirus disease 2019; MN, Minnesota; ND, North Dakota; SUD, substance use disorders; MHC, mental health care. 
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level change showed an increase of 5,720 (95% CI: 5,155 to 
6,284) services, with a monthly trend decrease of −89 (95% 
CI: −108 to −69) services. The rate per 1,000 beneficiaries 
for MHCs increased by 59.8 (95% CI: 53.3 to 66.2) at the 
onset of the pandemic, with a subsequent monthly decline 
of −1.03 (95% CI: −1.25 to −0.80).

Discussion

This study analyzed the impact of the COVID-19 pandemic 
on telehealth service utilization for SUDs and MHC among 
the Medicaid population in ND and MN. Our findings 
revealed that telehealth usage for SUDs in ND was three 
times higher than in MN before the pandemic. For MHC, 
both states had similar rates per 1,000 beneficiaries before 
the pandemic. However, trends indicate that MN had a 
mental telehealth rate of 83.4 per 1,000 beneficiaries in 
2020, which remained stable until 2022, when it dropped 
to 55.5 per 1,000 beneficiaries. Meanwhile, the rate in 2020 
for ND was only 26.9 per 1,000 beneficiaries, and it has 
dropped by 6 points each year since then. 

The immediate surge in telehealth utilization observed 

in both states underscores the critical role telehealth played 
in maintaining access to behavioral health services during 
the pandemic. MN experienced a more pronounced initial 
increase followed by a steeper decline, suggesting rapid 
adoption but challenges in post-pandemic sustainability. 
In contrast, ND exhibited a more gradual but sustained 
increase and decrease in telehealth utilization, indicating 
a potentially more sustainable model of telehealth service 
delivery.

The significant differences in telehealth utilization 
rates between MN and ND, particularly for MHC, can be 
attributed to factors such as resource access, population 
diversity, cultural factors, and patient age. Transitioning 
from in-person to telehealth requires various resources, 
including technology and financial investment (2). This 
transition is usually more difficult for rural communities 
where access to and proficient use of virtual methods are 
limited (19). ND, with its higher rural population (42.7%), 
faces greater challenges compared to MN, where 84% of 
the population lives in urban areas.

Patient age play critical role in telehealth adoption. ND 
has a higher percentage of residents aged 65 years and 
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Figure 3 Trends in Medicaid telehealth utilization rate for substance use disorder and mental health care in North Dakota and Minnesota 
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use disorders rate; (D) North Dakota mental health care rate. COVID-19, coronavirus disease 2019.
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older (21.3%) compared to MN (17%), making telehealth 
adoption more challenging due to older adults’ unfamiliarity 
with technology. Additionally, findings of previous studies 
show that adults living in the Midwest and South of the 
United States are less likely to use telemedicine than adults 
living in Northeast and West (16,17,20,21). Another cultural 
factor to consider is the needs and practices of migrants and 
Native Americans, also influence telehealth implementation 
in these states. Telehealth implementation must take these 
needs and practices into account, as well as affordability, 
which may require a change in funding models (22,23). 

Ensuring the suitability of telehealth therapy for patients 
is essential. For patients with severe mental illnesses, such 
as active psychosis or suicidality, or in situations where 
confidentiality is paramount (e.g., domestic violence or child 
maltreatment), telehealth may not be the best option (24).  
Overall, MN has been more successful in maintaining 
telehealth usage during and after the pandemic compared 
to ND. The challenges faced by ND stem from various 
factors, which may explain why MN is in a better position. 
Therefore, given the specific circumstances in ND, the 
implementation and sustainability of telehealth in the state 
require a systemic and holistic approach.

The more sustainable telehealth trends observed in ND 
provide valuable insights for policymakers and healthcare 
providers aiming to enhance the adoption and long-term 
sustainability of telehealth services. Several factors could 
contribute to these trends, including effective telehealth 
infrastructure, targeted outreach programs, and robust 
support systems for both patients and providers. The 
gradual but sustained increase in telehealth utilization 
in ND suggests that a phased approach to telehealth 
implementation, combined with continuous support and 
evaluation, can lead to more sustainable outcomes.

Enhancing telehealth infrastructure by investing in 
reliable broadband internet access, particularly in rural and 
underserved areas, can significantly improve accessibility 
and reliability of telehealth services (25). Comprehensive 
training for healthcare providers on telehealth technologies 
and best practices, along with offering technical support to 
both providers and patients (26), can mitigate technological 
barriers. Educating patients about the benefits and 
effective use of telehealth services through programs that 
demonstrate its convenience can build trust and increase 
utilization.

Developing favorable reimbursement policies that 
ensure parity in reimbursement rates between in-person 
and telehealth services can incentivize healthcare providers 

to adopt telehealth (27). Collaboration between healthcare 
providers, policymakers, and community organizations can 
create a supportive ecosystem, facilitating the sharing of 
resources and best practices (28). Continuous monitoring 
and evaluation of telehealth services can identify areas 
for improvement, ensuring they meet the evolving needs 
of patients and providers (29). Data-driven insights can 
inform policy adjustments and resource allocation, helping 
ND build a strong telehealth foundation, provide ongoing 
support, and engage patients and providers effectively.

Strengths and limitations

A key strength of this study is the use of Medicaid 
telehealth claims data, providing a comprehensive view of 
telehealth service utilization across two states with distinct 
demographics and healthcare infrastructures. The quasi-
experimental design, utilizing SRA, enabled us to assess 
changes over time and the impact of the COVID-19 
pandemic on telehealth usage. 

However, there are limitations to consider. Reliance 
on claims data may not capture all aspects of telehealth 
utilization, such as patient satisfaction or quality of 
care. The lack of detailed patient characteristics limits 
our understanding of  the underlying factors  and 
social determinants influencing telehealth utilization. 
Additionally, the focus on Medicaid beneficiaries may limit 
the generalizability of our findings to other populations. 
Unmeasured confounding factors, such as differences in 
state policies or healthcare provider practices, could also 
influence the results. Moreover, the large disparity in the 
number of telehealth claims between ND and MN presents 
a significant limitation. MN substantially larger dataset 
could lead to skewed statistical analysis, where trends in 
MN might be overrepresented, and those in ND might be 
underrepresented. The smaller dataset from ND may also 
reduce the robustness of the findings, as smaller samples 
are more susceptible to variability and may be less reliable 
in detecting significant patterns. To address these concerns, 
we employed SRA to adjust for underlying trends over time 
and conducted sensitivity analyses to ensure the consistency 
of the observed trends. However, caution is advised when 
interpreting these results, particularly in terms of these 
generalizability to broader populations or other regions.

Conclusions

Our study highlights significant increases in telehealth usage 
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for SUDs and MHC during the COVID-19 pandemic, 
with MN experiencing a more pronounced initial increase 
followed by a decline, while ND showed a more sustained, 
gradual increase and decrease. These differences underscore 
the need for targeted strategies to enhance telehealth 
services, particularly in rural and underserved areas. 

Policymakers should invest in broadband infrastructure, 
develop favorable reimbursement policies, support 
continuous training programs, promote collaboration 
between stakeholders, and implement monitoring systems 
for continuous evaluation. Healthcare providers should offer 
technical support, educate patients on telehealth benefits, 
engage diverse populations, and assess the suitability of 
telehealth for different patient groups. 

Future research should focus on including detailed 
patient characteristics, assessing quality of care and 
patient satisfaction, investigating long-term sustainability, 
conducting cost-effectiveness analyses, and examining the 
impact of telehealth on health outcomes. Addressing these 
areas will strengthen telehealth services, ensuring they are 
effective, accessible, and sustainable in the long term.
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