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Executive Summary 
This data brief, developed by researchers at the Duke-Margolis Center for Health Policy and collaborators, describes recent 
patterns of access to care and telemedicine use among adult Medicaid beneficiaries in North Carolina with behavioral 
health (BH) and musculoskeletal (MSK) conditions. The research team analyzed NC Medicaid claims data from March 2019 
through March 2021 to determine whether telemedicine helped mitigate or exacerbate disparities in access to care.  The 
research findings, based on descriptive statistics, were supplemented with both BH and MSK providers’ perspectives on 
telemedicine access and challenges, and their recommendations to support equitable access to care.  The study’s goal is 
to provide policy makers with insights that can be used to improve future telemedicine coverage and payment policies and 
help improve the well-being of adult Medicaid beneficiaries in North Carolina. Descriptive results revealed the following: 

 Although overall health care utilization dropped during the COVID-19 pandemic and health care access challenges 

persist, adults with BH and MSK conditions who used telemedicine during COVID-19 generally maintained access 

to care. 

 There was greater utilization of telemedicine among adults with BH (28%) compared to adults with MSK (8%), 

suggesting that some BH services (e.g., psychotherapy) were more easily transitioned to a telemedicine setting 

than care that was seemingly more dependent on physical contact.    

 Most adults in the BH cohort who received care during the pandemic received it through telemedicine. Although 

a smaller proportion of beneficiaries in the MSK cohort used telemedicine, there were no declines in service use 

between the pre-COVID-19 and the COVID-19 period for those who did use telemedicine -- in contrast to non-

telemedicine users in that cohort, for whom there were service declines. 

 For both the BH and MSK cohorts, telemedicine utilization was greater among Medicaid beneficiaries who were 

eligible due to being blind or having a disability, compared to other Medicaid eligible groups. The proportion of 

Tailored Plan-eligible beneficiaries was higher among telemedicine users than among those who did not use 

telemedicine in the BH cohort.  

HIGHLIGHTS 

 Among North Carolina Medicaid beneficiaries during the first year of the COVID-19 pandemic (April 2020-
March 2021), roughly 28% of adults in a behavioral health (BH) cohort and 8% of adults in a musculoskeletal 
(MSK) cohort used any telemedicine for their condition-specific services.    

 Among telemedicine users, condition-specific service use and the types of services sought did not change much 
during the pandemic, suggesting that access to care was largely maintained. In contrast, those who did not use 
telemedicine during the pandemic had a large decrease in condition-specific service use. 

 Without adjusting for other factors, telemedicine use did not meaningfully vary across age, sex, race, ethnicity, 
or rurality in either the BH or the MSK cohorts.   

 Audio-only telemedicine visits played a key but variable role depending on the population. Rural telemedicine 
users in the BH cohort had a higher proportion of audio-only visits than urban telemedicine users.  The opposite 
was true for the MSK cohort: A higher proportion of urban users had audio-only telemedicine visits. MSK-
related care by audio-only visits was more prominent for individuals who were Black, with at least half of them 
opting to use audio-only for all of their MSK-specific telemedicine visits. 

 Preliminary findings suggest policies are needed to enable telemedicine use as one approach to maintain and 
even increase access to BH- and MSK-related health care.   
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 Audio-only telemedicine visits played a key but variable role depending on the population. Among telemedicine 

users in the BH cohort, a greater proportion of adults living in rural areas used audio-only telemedicine compared 

to those living in urban areas. The opposite was true for adult telemedicine users with MSK conditions: audio-only 

telemedicine was more common among urban adult beneficiaries. There was greater utilization of audio-only 

visits by Black adults with MSK conditions, suggesting that audio-only visits may benefit certain populations that 

have historically faced challenges accessing health care or have less internet connectivity.  

All data reported from this study are descriptive in nature; no causal inferences or associations can be inferred in their 

interpretation. The next phase of the research effort will include regression-based modeling that will enable stronger 

interpretation of the relationship between telemedicine use and patient demographic characteristics, clinical 

characteristics, and service use. 

Study Background and Methods  
Behavioral health (BH) and musculoskeletal (MSK) conditions are the leading causes of disability in the United States, 
and affect broad populations in North Carolina.1-3 The skyrocketing demand for BH services has led to a “state of 
emergency,” according to a joint letter to state leaders from health care organization executives.3 Similarly, the burden 
of MSK conditions remains alarmingly high; 1 in 2 adults aged 18 and over experience MSK conditions such as back pain 
and arthritis.2 The expansion of telemedicine during the COVID-19 pandemic presented opportunities to enhance access 
to BH and MSK services and improve the health outcomes of adult Medicaid beneficiaries within the state. With a grant 
from the Kate B. Reynolds Charitable Trust, researchers at the Duke-Margolis Center for Health Policy and collaborators 
sought to evaluate recent patterns of telemedicine access and utilization among adult Medicaid beneficiaries in North 
Carolina with BH and MSK conditions. We analyzed North Carolina Medicaid member files and facility and professional 
claims data from 2019-2021.   
 
The study population consisted of two cohorts of adult Medicaid beneficiaries ages 21 to 64: adults with BH conditions, 

and adults with MSK conditions. Cohort inclusion was not mutually exclusive (i.e., some of the same individuals may have 

been in both cohorts).  To be placed in either cohort, individuals had to receive a diagnosis and either ≥1 inpatient or ≥2 

outpatient visits related to that condition prior to the COVID-19 pandemic in the United States (March 1, 2019 – February 

28, 2020) (Appendix B, Tables A and B).  They also had to have continuous enrollment in Medicaid through the study 

period (March 1, 2019 – March 31, 2021). Beneficiaries were excluded if they were younger than 21 or older than 64; 

dually enrolled in Medicare; missing county or zip code of residence; or were institutionalized for 100 or more cumulative 

days during the study period. 

BH diagnosis groups were created based on prevalence of the diagnosed disorders and were not mutually exclusive (i.e., 

individuals in the cohort could have one or more BH diagnoses). MSK conditions were grouped based on acute, chronic, 

or other conditions and were similarly not mutually exclusive.4  

Beneficiaries were categorized as telemedicine users if they received ≥1 BH-or MSK-specific service (Appendix B, Table D 

and Table E) via a telemedicine visit during the defined COVID-19 period (April 1, 2020 – March 31, 2021). Telemedicine 

visits, both video and audio, were identified through specific CPT and modifier codes for the relevant services (Appendix 

B, Table D and Table E). Audio-only telemedicine visits were identified by modifier CR only, while video telemedicine visits 

required CR (catastrophe/disaster related) and GT (indicating used a service was rendered via synchronous 

telecommunication) modifiers. NC Medicaid clinical policy refers to audio-only telemedicine visits as telephonic visits. 

Non-telemedicine users include those who continued to access BH-or MSK-specific care in-person only and those who did 

not access BH-or MSK-specific care during COVID-19.  

BH-specific services were categorized using CPT and ICD-10 CM BH diagnosis codes (Appendix B, Table D). In the BH cohort, 

people with waivers or intensive BH use were excluded from the service utilization tables and figures due to dramatic 
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differences in service use. The cohort decreased to 54,975 individuals after excluding intensive BH service users and 

1915(c) waiver beneficiaries.   

MSK-specific services were categorized using ICD-10 CM MSK diagnosis codes with an eligible provider taxonomy code 

(Appendix B, Table B). Visits to primary care providers that included an MSK diagnosis were considered MSK visits. Tailored 

Plan eligibility5 was defined via the Tailored Plan eligibility flag in the member data tables.  

All data reported in this brief are descriptive in nature; no causal inferences or associations can be inferred in their 

interpretation. In addition to the data analysis in this study, virtual consultations were conducted with small groups 

of BH providers (psychotherapists) and MSK providers including physicians, physical, and occupational therapists to gain 

their perspectives on telemedicine access and challenges, and their recommendations to support equitable access to 

care.  The consultations were conducted by the Duke Clinical & Translational Science Institute (CTSI) Community Engaged 

Research Initiative (CERI) through its Community Consultation Studios (CCS).6   

 

Study Results 

Behavioral Health (BH) Cohort 
The overall adult BH cohort included roughly 73,000 individuals who had a BH diagnosis and accessed at least one BH 
service pre-COVID-19 (Table B1). The most common BH conditions within the full adult BH cohort were anxiety and 
obsessive-compulsive disorders (n = 32,312; 44%); depressive disorders (n = 32,026; 44%); and substance use disorders 
(n = 29,411; 40%). Less common BH conditions included bipolar and mood-related disorders (n = 16,973; 23%); opioid 
use disorder (n = 14,494; 20%); and PTSD and other trauma/stress-related disorders (n = 11,763; 16%) (Table B1). Among 
adults with opioid use disorder (n=7,296) in the cohort excluding intensive users (n = 54,975), only 64% continued to 
access any BH services during COVID-19 (Table B2). 
 
Conversion to telemedicine: During the COVID-19 pandemic, 61% of the overall cohort of 73,000 individuals had any BH-
specific service use. Approximately 51% had a telemedicine-eligible, BH-specific visit, and 28% of the BH cohort used any 
telemedicine for BH services during COVID-19.  

BH providers who participated in the Community Consultation Studio reflected the utility of telemedicine in helping 

patients overcome access barriers. Among the beneficiaries identified in the BH cohort as telemedicine users, at least half 

used telemedicine for the majority (83.3%) of their BH-specific telemedicine-eligible visits (data not shown). Additionally, 

1 in 4 had audio-only visits for 43% or more of their BH-specific telemedicine visits.  

Characteristics of telemedicine users: Without adjusting for other factors, telemedicine use did not meaningfully vary 
across age, sex, race, ethnicity, and rurality (Table B1). However, BH providers reflected greater barriers to telemedicine 
use among older individuals, as well as among people needing interpreter services. 

While the descriptive data suggest that rural and urban telemedicine users in the BH cohort exhibited similar patterns in 
overall telemedicine use for their BH-specific services, these groups differed in their use of audio-only visits. A quarter of 
rural telemedicine users relied on audio-only visits for the majority (75%) of their BH-specific telemedicine visits. Audio-
only visits were less common among urban telemedicine users (data not shown). BH providers noted the utility of audio-
only visits, especially for patients with limited broadband, but reflected a preference for video visits.  
 

Medicaid eligibility: More than half (57%) of the BH cohort were eligible for a Tailored Plan (Table B1). A higher proportion 
of telemedicine users (62%) were eligible for a Tailored Plan compared to non-telemedicine users (55%). This finding 
suggests that telemedicine may serve as an important resource to facilitate care management for Tailored Plan 
beneficiaries (Table B1). 

 



 

 

 

healthpolicy.duke.edu 

Behavioral health service use: Telemedicine appeared to play an important role in maintaining access to care for adults 
in the BH cohort. Among telemedicine users, condition-specific service use and the types of services sought did not change 
much during the pandemic. In contrast, those who did not use telemedicine during the pandemic had a large decrease in 
condition-specific service use.  For example, those who utilized BH-specific services prior to COVID-19 and did not become 
telemedicine users, only 45% continued to use any BH-specific services during COVID-19 (Table B2).  
 
There were differences in use of specific BH services between telemedicine users and non-users. Compared to non-
telemedicine users, a higher proportion of telemedicine users received each BH-specific service type -- except for 
psychiatric ED services -- during the pre-COVID-19 period (Table B2). Almost half of non-telemedicine users (48%) utilized 
the ED for psychiatric reasons pre-COVID-19, compared to 34% of telemedicine users (Table B2). The most striking 
difference in BH service utilization was seen for psychotherapy services. Among telemedicine users, 75% received 
psychotherapy services, compared to only 14% of non-telemedicine users during COVID-19 (Table B2).   
 
Figure 1. Changes in Adult Behavorial Health Service Use from Pre- to During-COVID-19, by Telemedicine User Status 

 
Includes beneficiaries ages 21+ as of first day of study period (March 1, 2019). 
Telehealth user = At least one BH-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 
Non-telehealth user = Beneficiaries using in-person BH care only during COVID-19 or those who did not access any BH services during COVID-19.  
Neurostimulation and collaborative care services not listed in the figure due to low counts. Refer to Table B2 in the Appendix for those counts. 
Excludes adult beneficiaries who had a 1915(c) waiver or who had used intensive behavioral health services during the study period. 

 
Musculoskeletal Health (MSK) Cohort 

The adult MSK cohort included roughly 67,000 individuals who had an MSK diagnosis and accessed at least one MSK 
service pre-COVID-19 (Table M1). Most of the individuals in this cohort had a chronic condition (95%) with a smaller 
proportion having acute (18%) or other conditions (9%) (Table M1). 
 
Conversion to telemedicine: Of 67,000 individuals, only 63% had any MSK-service use during the COVID-19 pandemic 

(Table M2). Roughly 46% had a telemedicine eligible MSK-specific visit during the pandemic, and 8% used any telemedicine 

for MSK services during COVID-19. 

Providers reported that the advantages of providing care via telemedicine for patients with MSK conditions outweighed 
the disadvantages. In particular, MSK providers noted that telemedicine improved adherence to care due to patient care 
being delivered in their environment. For these reasons, allied health professionals providing MSK services via 
telemedicine also expressed concern that these telemedicine services should remain covered by Medicaid. 
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Characteristics of telemedicine users: Without adjusting for other factors, overall telemedicine use among the adult MSK 
cohort did not meaningfully vary across age, sex, race, ethnicity, and rurality (Table M1).  Audio-only telemedicine visits 
played a key but variable role depending on the population.  Urban telemedicine users used audio-only telemedicine for 
more of their MSK-specific telemedicine visits (50%, IQR 0-100) compared to rural telemedicine users (0%, IQR 0-100) 
(data not shown). Access to MSK-related care by audio-only visits was more prominent for individuals who were Black, 
with at least half of them opting to use audio-only for all of their MSK-specific telemedicine visits (100%, IQR 0-100) (data 
not shown). 
 

Medicaid eligibility: A higher proportion of telemedicine users (68%) in the cohort were eligible for Medicaid due to being 

blind or disabled compared to non-telemedicine users (54%) (Table M1). Of note, MSK providers reflected on the utility 

of telemedicine for people who had difficulties with ambulation from parking lots to providers’ offices. People who were 

eligible for Medicaid due to income criteria made up a larger proportion of the non-telemedicine users (45%) than the 

telemedicine users (31%) (Table M1). About 27% of the individuals in the cohort were eligible for a Tailored Plan, with 

roughly similar proportions of people eligible for Tailored Plan among telemedicine (25%) and non-telemedicine users 

(27%) (Table M1). 

 

Musculoskeletal health service use: Although only a small proportion of the adult MSK cohort used telemedicine for 

their MSK-related care, the availability of telemedicine appears to have played a role in enabling them to maintain 

access to care. The volume of MSK-related services utilized overall by telemedicine users did not change much during 

the pandemic (Table M2), while in contrast, non-telemedicine users had a dramatic reduction in MSK-specific service use 

during the COVID-19 pandemic’s first year (Table M2). Providers perceived telemedicine was a strategy that improved 

access to care for MSK patients, particularly for those from rural areas and those who lacked transportation. 

 

Figure 2. Changes in Adult Musculoskeletal Service Use from Pre- to During-COVID-19, by Telemedicine User Status 

 
 

Includes beneficiaries ages 21+ as of first day of study period (March 1, 2019). 
Telehealth user = At least one MSK-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 

Non-telehealth user = Beneficiaries using in-person MSK care only during COVID-19 or those who did not access any MSK services during COVID-19. 
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Appendix A – Supplemental Methods and Tables 

Table B1. Characteristics of the Behavioral Health (BH) Adult Cohort, Overall and by Telemedicine Use 
Variable Overall  

(n = 73,281) 
Telemedicine user  
(n = 20,847) 

Non-telemedicine 
user 
(n = 52,434) 

Patient characteristics    

Age at beginning of study period, Median 
(Q1, Q3) 

37.0 (29.0, 49.0) 37.0 (29.0, 48.0) 37.0 (29.0, 49.0) 

Age group    

21-64 years (Adults) 73,281 (100.0%) 20,847 (100.0%) 52,434 (100.0%) 

Sex    

Female 51,212 (69.9%) 15,255 (73.2%) 35,957 (68.6%) 

Male 22,069 (30.1%) 5,592 (26.8%) 16,477 (31.4%) 

Race    

White 43,238 (59.0%) <12,960 (<63%) <30,300 (58%) 

Black 25,190 (34.4%) 6,559 (31.5%) 18,631 (35.5%) 

Asian 286 (0.4%) 78 (0.4%) 208 (0.4%) 

American Indian or Alaskan Native 1,553 (2.1%) 375 (1.8%) 1,178 (2.2%) 

Native Hawaiian or Pacific Islander 34 (0.0%) * <34 (<1%) 

Multiracial 2,629 (3.6%) 786 (3.8%) 1,843 (3.5%) 

Unreported 351 (0.5%) 92 (0.4%) 259 (0.5%) 

Hispanic/Latino ethnicity    

Non-Hispanic 67,887 (92.6%) 19,358 (92.9%) 48,529 (92.6%) 

Hispanic 1,974 (2.7%) 565 (2.7%) 1,409 (2.7%) 

Unreported 3,420 (4.7%) 924 (4.4%) 2,496 (4.8%) 

Urban/rural status    

Rural 20,676 (28.2%) 5,964 (28.6%) 14,712 (28.1%) 

Urban 52,605 (71.8%) 14,883 (71.4%) 37,722 (71.9%) 

Charlson-Deyo Comorbidity Index, Median 
(Q1, Q3) 

1.0 (0.0, 2.0) 0.0 (0.0, 2.0) 1.0 (0.0, 2.0) 

Top diagnoses    

Anxiety and obsessive-compulsive disorders 32,312 (44.1%) 9,960 (47.8%) 22,352 (42.6%) 

Depressive disorders 32,026 (43.7%) 10,247 (49.2%) 21,779 (41.5%) 

Substance use disorders 29,411 (40.1%) 8,448 (40.5%) 20,963 (40.0%) 

Opioid use disorders 14,494 (19.8%) 4,961 (23.8%) 9,533 (18.2%) 

Bipolar and mood-related disorders 16,973 (23.2%) 6,197 (29.7%) 10,776 (20.6%) 

PTSD and other trauma/stress-related 
disorders 

11,763 (16.1%) 4,690 (22.5%) 7,073 (13.5%) 

Other behavioral health conditions 25,750 (35.1%) 7,975 (38.3%) 17,775 (33.9%) 

Medicaid eligibility    

Blind/disabled 39,171 (53.5%) 11,374 (54.6%) 27,797 (53.0%) 

Pregnant Women & BCC 923 (1.3%) 219 (1.1%) 704 (1.3%) 

Income Adult 32,802 (44.8%) 9,175 (44.0%) 23,627 (45.1%) 

General Pediatrics 196 (0.3%) 59 (0.3%) 137 (0.3%) 

Other 189 (0.3%) 20 (0.1%) 169 (0.3%) 

Eligible for Tailored Plan 42,069 (57.4%) 13,007 (62.4%) 29,062 (55.4%) 
*cell values <11 suppressed per Data Use Agreement; Values shown as < or > used to prevent back-calculation of the suppressed cell values.  
21+ as of first day of study period (March 1, 2019). 

Telemedicine user = At least one BH-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 
Non-telemedicine user = Beneficiaries using in-person BH care only during COVID-19 or those who did not access any BH services during COVID-19. 
Other behavioral health condition examples include schizophrenia and other psychotic disorders, eating disorders, personality disorders. 
Other in the Medicaid Eligibility include illegal and legal immigrants, refugees, NC Health Choice recipients. 
Includes adult beneficiaries with a 1915(c) waiver or who used intensive BH services at any point during the study period. 
%s are column percentages 



 

 

 

healthpolicy.duke.edu 

Table B2. Services Received by the BH Adult Cohort 
Variable Overall 

(n = 
54,975) 

Telemedicine 
user during 
COVID-19 
(n = 15,875) 

Non-
telemedicine 
user during 
COVID-19 
(n = 39,100) 

Anxiety 
or OCD 
(n = 
27,435) 

Depressive 
disorder 
(n = 
26,889) 

Substance 
use 
disorders 
(n 
=17,499) 

Bipolar 
disorder 
(n = 
13,327) 

Opioid 
use 
disorder 
(n = 
7,296) 

Pre-COVID-19 
service utilization 

        

Any BH service 54,975 
(100.0%) 

15,875 
(100.0%) 

39,100 
(100.0%) 

27,435 
(100.0%) 

26,889 
(100.0%) 

17,499 
(100.0%) 

13,327 
(100.0%) 

7,296 
(100.0%) 

Any psychiatric 
evaluation 

21,130 
(38.4%) 

7,660 
(48.3%) 

13,470 
(34.5%) 

10,558 
(38.5%) 

11,737 
(43.6%) 

7,014 
(40.1%) 

5,715 
(42.9%) 

2,997 
(41.1%) 

Any psychotherapy 26,373 
(48.0%) 

10,890 
(68.6%) 

15,483 
(39.6%) 

13,064 
(47.6%) 

14,507 
(54.0%) 

8,616 
(49.2%) 

7,142 
(53.6%) 

4,441 
(60.9%) 

Any evaluation and 
management  

24,047 
(43.7%) 

8,459 
(53.3%) 

15,588 
(39.9%) 

12,452 
(45.4%) 

12,325 
(45.8%) 

7,669 
(43.8%) 

7,208 
(54.1%) 

3,349 
(45.9%) 

Any 
neurostimulation  

49 (0.1%) 26 (0.2%) 23 (0.1%) <45 
(<0.1%) 

<45 
(<0.1%) 

12 (0.1%) 22 (0.2%) * 

Any psychiatric ED  24,171 
(44.0%) 

5,418 
(34.1%) 

18,753 
(48.0%) 

13,973 
(50.9%) 

12,008 
(44.7%) 

9,277 
(53.0%) 

6,752 
(50.7%) 

2,925 
(40.1%) 

Any collaborative 
care  

183 
(0.3%) 

66 (0.4%) 117 (0.3%) 114 
(0.4%) 

115 (0.4%) 129 (0.7%) 44 (0.3%) 95 (1.3%) 

During-COVID-19 
service utilization 

        

Any BH service 33,429 
(60.8%) 

15,875 
(100.00%) 

17,554 
(44.9%) 

17,350 
(63.2%) 

16,980 
(63.1%) 

10,760 
(61.5%) 

9,450 
(70.9%) 

4,686 
(64.2%) 

Any psychiatric 
evaluation 

10,538 
(19.2%) 

6,952 
(43.8%) 

3,586 (9.2%) 5,439 
(19.8%) 

5,664 
(21.1%) 

3,578 
(20.4%) 

3,300 
(24.8%) 

1,561 
(21.4%) 

Any psychotherapy 17,207 
(31.3%) 

11,883 
(74.9%) 

5,324 
(13.6%) 

9,028 
(32.9%) 

9,454 
(35.2%) 

5,550 
(31.7%) 

5,091 
(38.2%) 

2,934 
(40.2%) 

Any evaluation and 
management  

15,456 
(28.1%) 

7,948 
(50.1%) 

7,508 
(19.2%) 

8,082 
(29.5%) 

7,616 
(28.3%) 

4,548 
(26.0%) 

4,691 
(35.2%) 

1,992 
(27.3%) 

Any 
neurostimulation  

29 (0.1%) <20 (<0.1%) * <25 
(<0.1%) 

<25 
(<0.1%) 

* 15 (0.1%) * 

Any psychiatric ED  12,945 
(23.5%) 

4,028 
(25.4%) 

8,917 
(22.8%) 

7,410 
(27.0%) 

6,605 
(24.6%) 

5,015 
(28.7%) 

4,258 
(32.0%) 

1,683 
(23.1%) 

Any collaborative 
care  

218 
(0.4%) 

80 (0.5%) 138 (0.4%) 123 
(0.4%) 

122 (0.5%) 141 (0.8%) 50 (0.4%) 105 
(1.4%) 

*cell values <11 suppressed per Data Use Agreement; Values shown as < or > used to prevent back-calculation of the suppressed cell values. 
Telemedicine user = At least one BH-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 
Non-telemedicine user = Beneficiaries using in-person BH care only during COVID-19 or those who did not access any BH services during COVID-19. 
BH conditions assessed during the year pre-COVID-19 (Mar 1 2019 – Feb 28 2020). 
Excludes adult beneficiaries who had a 1915(c) waiver or who had used intensive behavioral health services during the study period. 
%s are column percentages 
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Table B3. Characteristics of the BH Adult Cohort by BH Condition Group 
Characteristics Anxiety and 

obsessive-
compulsive 
disorders 
(n = 32,312) 

Depressive 
disorders 
(n = 32,026) 

Substance use 
disorders 
(n = 29,411) 

Bipolar and 
mood-related 
disorders 
(n = 16,973) 

Opioid use 
disorder 
(n = 14,494) 

Age at beginning of 
study period, 
Median (Q1, Q3) 

38.0 (30.0, 49.0) 39.0 (30.0, 51.0) 37.0 (30.0, 50.0) 38.0 (30.0, 49.0) 35.0 (30.0, 44.0) 

Sex           

    Female 25,434 (78.7%) 24,566 (76.7%) 19,482 (66.2%) 12,525 (73.8%) 10,668 (73.6%) 

    Male 6,878 (21.3%) 7,460 (23.3%) 9,929 (33.8%) 4,448 (26.2%) 3,826 (26.4%) 

Race           

    White 22,288 (69.0%) 19,078 (59.6%) <17,900 (<61%) 10,800 (63.6%) <11,650 (<81%) 

    Black 8,227 (25.5%) 10,991 (34.3%) 9,347 (31.8%) 5,063 (29.8%) 1,889 (13.0%) 

    Asian 98 (0.3%) 107 (0.3%) 35 (0.1%) 31 (0.2%) 15 (0.1%) 

    American Indian 
or Alaskan Native 

523 (1.6%) 536 (1.7%) 1,017 (3.5%) 346 (2.0%) 510 (3.5%) 

    Native Hawaiian 
or Pacific Islander 

18 (0.1%) 15 (0.0%) * 11 (0.1%) * 

    Multiracial 1,057 (3.3%) 1,217 (3.8%) 1,103 (3.8%) 671 (4.0%) 458 (3.2%) 

    Unreported 101 (0.3%) 82 (0.3%) 37 (0.1%) 51 (0.3%) 11 (0.1%) 

Ethnicity           

    Non-Hispanic 30,024 (92.9%) 29,644 (92.6%) 27,773 (94.4%) 15,817 (93.2%) 13,843 (95.5%) 

    Hispanic 919 (2.8%) 966 (3.0%) 474 (1.6%) 370 (2.2%) 232 (1.6%) 

    Unreported 1,369 (4.2%) 1,416 (4.4%) 1,164 (4.0%) 786 (4.6%) 419 (2.9%) 

Urban/rural status           

    Rural 8,800 (27.2%) 8,850 (27.6%) 9,185 (31.2%) 4,620 (27.2%) 4,579 (31.6%) 

    Urban 23,512 (72.8%) 23,176 (72.4%) 20,226 (68.8%) 12,353 (72.8%) 9,915 (68.4%) 

Charlson-Deyo 
Comorbidity Index, 
Median (Q1, Q3) 

1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 1.0 (0.0, 2.0) 0.0 (0.0, 1.0) 

Medicaid eligibility           

    Blind/disabled 15,772 (48.8%) 16,375 (51.1%) 13,999 (47.6%) 10,367 (61.1%) 4,813 (33.2%) 

    Pregnant Women 
& BCC 

434 (1.3%) 437 (1.4%) 332 (1.1%) 143 (0.8%) 163 (1.1%) 

    Income Adult 15,934 (49.3%) 15,041 (47.0%) 14,969 (50.9%) 6,398 (37.7%) <9,500 (<66%) 

    General Pediatrics 92 (0.3%) 81 (0.3%) 86 (0.3%) 52 (0.3%) 36 (0.2%) 

    Other 80 (0.2%) 92 (0.3%) 25 (0.1%) 13 (0.1%) * 

Eligible for Tailored 
Plan 

15,878 (49.1%) 16,184 (50.5%) 20,319 (69.1%) 11,378 (67.0%) 10,264 (70.8%) 

*cell values <11 suppressed per Data Use Agreement; Values shown as < or > used to prevent back-calculation of the suppressed cell values.  
21+ as of first day of study period (March 1, 2019). 
BH conditions assessed during the year pre-COVID-19 (Mar 1 2019 – Feb 28 2020). 
Other in the Medicaid Eligibility include illegal and legal immigrants, refugees, NC Health Choice recipients, etc. 
Includes adult beneficiaries with a 1915(c) waiver or who used intensive BH services at any point during the study period. 
%s are column percentages 
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Table M1. Characteristics of the Musculoskeletal Health (MSK) Adult Cohort, Overall and by Telemedicine Use  
Variable Overall 

(n = 66,566) 
Telemedicine user 
(n = 5,370) 

Non-telemedicine 
user 
(n = 61,196) 

Age at beginning of study period, Median (Q1, Q3) 44.0 (34.0, 54.0) 49.0 (40.0, 56.0) 44.0 (34.0, 54.0) 

Sex    

    Female 46,745 (70.2%) 3,802 (70.8%) 42,943 (70.2%) 

    Male 19,821 (29.8%) 1,568 (29.2%) 18,253 (29.8%) 

Race    

    White 35,627 (53.5%) 2,791 (52.0%) 32,836 (53.7%) 

    Black 26,476 (39.8%) 2,248 (41.9%) 24,228 (39.6%) 

    Asian 372 (0.6%) 20 (0.4%) 352 (0.6%) 

    American Indian or Alaskan Native 1,572 (2.4%) 114 (2.1%) 1,458 (2.4%) 

    Native Hawaiian or Pacific Islander 29 (0.0%) 0 (0.0%) 29 (0.0%) 

    Multiracial 2,254 (3.4%) 176 (3.3%) 2,078 (3.4%) 

    Unreported 236 (0.4%) 21 (0.4%) 215 (0.4%) 

Hispanic/Latino ethnicity    

    Non-Hispanic 61,239 (92.0%) 4,958 (92.3%) 56,281 (92.0%) 

    Hispanic 2,119 (3.2%) 125 (2.3%) 1,994 (3.3%) 

    Unreported 3,208 (4.8%) 287 (5.3%) 2,921 (4.8%) 

Urban/rural status    

    Rural 20,302 (30.5%) 1,601 (29.8%) 18,701 (30.6%) 

    Urban 46,264 (69.5%) 3,769 (70.2%) 42,495 (69.4%) 

Charlson-Deyo Comorbidity Index, Median (Q1, Q3) 1.0 (0.0, 3.0) 1.0 (0.0, 3.0) 1.0 (0.0, 3.0) 

Medicaid eligibility    

    Blind/disabled 36,444 (54.7%) 3,653 (68.0%) 32,791 (53.6%) 

    Pregnant Women & BCC 626 (0.9%) 21 (0.4%) 605 (1.0%) 

    Income Adult 29,009 (43.6%) 1,683 (31.3%) 27,326 (44.7%) 

    General Pediatrics 89 (0.1%) 0 (0.0%) 89 (0.1%) 

    Other 398 (0.6%) 13 (0.2%) 385 (0.6%) 

Eligible for Tailored Plan 17,856 (26.8%) 1,341 (25.0%) 16,515 (27.0%) 

Diagnosis groups    

Chronic condition 63,057 (94.7%) 5,248 (97.7%) 57,809 (94.5%) 

Acute condition 11,620 (17.5%) 674 (12.6%) 10,946 (17.9%) 

Other condition 5,809 (8.7%) 693 (12.9%) 5,116 (8.4%) 
21+ as of first day of study period (March 1, 2019). 
Telemedicine user = At least one MSK-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 
Non-telemedicine user = Beneficiaries using in-person MSK care only during COVID-19 or those who did not access any MSK services during COVID-
19.  
Chronic condition examples include tuberculosis of spine, arthropathies, Kaschin-Beck disease, Villonodular synovitis, rheumatism, certain arthritis 

include osteoarthritis, deformities, meniscus and other specific joint derangements, ankylosis, hemarthrosis. 

Acute condition examples include severe fractures, joint sprains, muscle and tendon injuries, contusions. 

Other condition examples include rheumatoid arthritis, gout, crystal arthropathies. 

Other in the Medicaid Eligibility include illegal and legal immigrants, refugees, NC Health Choice recipients. 

%s are column percentages 
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Table M2. Services Received by the MSK Adult Cohort 
Variable Overall 

(n = 66,566) 
Telemedicine 
user during 
COVID-19 
(n = 5,370) 

Non-
telemedicine 
user during 
COVID-19 
(n = 61,196) 

Chronic 
MSK 
(n = 63,057) 

Acute MSK 
(n = 11,620) 

Other MSK 
(n = 5,809) 

Pre-COVID-19 service 
utilization 

      

Any MSK service 66,566 
(100.0%) 

5,370 (100.0%) 61,196 
(100.0%) 

63,057 
(100.0%) 

11,620 
(100.0%) 

5,809 
(100.0%) 

Any MSK visit with 
generalist 

55,817 (83.9%) 4,715 (87.8%) 51,102 (83.5%) 52,579 
(83.4%) 

10,563 
(90.9%) 

5,315 
(91.5%) 

Any MSK visit with 
conservative therapist 

6,495 (9.8%) 488 (9.1%) 6,007 (9.8%) 6,432 
(10.2%) 

1,225 
(10.5%) 

441 (7.6%) 

Any MSK visit with 
specialty physician/ 
advanced practice 
clinician 

29,727 (44.7%) 3,062 (57.0%) 26,665 (43.6%) 28,728 
(45.6%) 

6,437 
(55.4%) 

2,685 
(46.2%) 

During-COVID-19 service 
utilization 

      

Any MSK service 41,853 (62.9%) 5,370 (100.0%) 36,483 (59.6%) 40,338 
(64.0%) 

6,833 
(58.8%) 

4,388 
(75.5%) 

Any MSK visit with 
generalist 

34,179 (51.3%) 4,655 (86.7%) 29,524 (48.2%) 32,831 
(52.1%) 

5,679 
(48.9%) 

3,878 
(66.8%) 

Any MSK visit with 
conservative therapist 

5,122 (7.7%) 670 (12.5%) 4,452 (7.3%) 5,013 (7.9%) 926 (8.0%) 449 (7.7%) 

Any MSK visit with 
specialty physician 
/advanced practice 
clinician 

19,906 (29.9%) 3,140 (58.5%) 16,766 (27.4%) 19,498 
(30.9%) 

3,377 
(29.1%) 

2,061 
(35.5%) 

Includes beneficiaries ages 21+ as of first day of study period (March 1, 2019). 
Telemedicine user = At least one MSK-related telemedicine visits during COVID-19 (Apr 1 2020 – Mar 31 2021). 
Non-telemedicine user = Beneficiaries using in-person MSK care only during COVID-19 or those who did not access any MSK services during COVID-
19. 
MSK conditions assessed during the year pre-COVID-19 (Mar 1 2019 – Feb 28 2020). 
Chronic condition examples include tuberculosis of spine, arthropathies, Kaschin-Beck disease, Villonodular synovitis, rheumatism, certain arthritis 
include osteoarthritis, deformities, meniscus and other specific joint derangements, ankylosis, hemarthrosis. 
Acute condition examples include severe fractures, joint sprains, muscle and tendon injuries, contusions. 

Other condition examples include rheumatoid arthritis, gout, crystal arthropathies. 

%s are column percentages 
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Table M3. Characteristics of the MSK Adult Cohort by MSK Condition Group 
Variable Overall 

(n = 66,566) 
Chronic MSK 
conditions 
(n = 63,057) 

Acute MSK 
conditions 
(n = 11,620) 

Other MSK 
conditions 
(n = 5,809) 

Age at beginning of study period, Median (Q1, 
Q3) 

44.0 (34.0, 54.0) 45.0 (34.0, 54.0) 40.0 (31.0, 52.0) 49.0 (39.0, 57.0) 

Sex     

    Female 46,745 (70.2%) 44,424 (70.5%) 7,950 (68.4%) 3,903 (67.2%) 

    Male 19,821 (29.8%) 18,633 (29.5%) 3,670 (31.6%) 1,906 (32.8%) 

Race     

    White 35,627 (53.5%) 33,914 (53.8%) <6,620 (<57%) <2,830 (<49%) 

    Black 26,476 (39.8%) 24,936 (39.5%) 4,249 (36.6%) 2,624 (45.2%) 

    Asian 372 (0.6%) 348 (0.6%) 39 (0.3%) 36 (0.6%) 

    American Indian or Alaskan Native 1,572 (2.4%) 1,493 (2.4%) 280 (2.4%) 153 (2.6%) 

    Native Hawaiian or Pacific Islander 29 (0.0%) 27 (0.0%) * * 

    Multiracial 2,254 (3.4%) 2,124 (3.4%) 404 (3.5%) 145 (2.5%) 

    Unreported 236 (0.4%) 215 (0.3%) 36 (0.3%) 29 (0.5%) 

Hispanic/Latino ethnicity     

    Non-Hispanic 61,239 (92.0%) 57,995 (92.0%) 10,713 (92.2%) 5,291 (91.1%) 

    Hispanic 2,119 (3.2%) 2,007 (3.2%) 344 (3.0%) 153 (2.6%) 

    Unreported 3,208 (4.8%) 3,055 (4.8%) 563 (4.8%) 365 (6.3%) 

Urban/rural status     

    Rural 20,302 (30.5%) 19,219 (30.5%) 3,498 (30.1%) 1,820 (31.3%) 

    Urban 46,264 (69.5%) 43,838 (69.5%) 8,122 (69.9%) 3,989 (68.7%) 

Charlson-Deyo Comorbidity Index, Median (Q1, 
Q3) 

1.0 (0.0, 3.0) 1.0 (0.0, 3.0) 1.0 (0.0, 3.0) 2.0 (1.0, 4.0) 

Medicaid eligibility     

    Blind/disabled 36,444 (54.7%) 34,883 (55.3%) 6,104 (52.5%) <4,050 (<70%) 

    Pregnant Women & BCC 626 (0.9%) 571 (0.9%) 101 (0.9%) 31 (0.5%) 

    Income Adult 29,009 (43.6%) 27,140 (43.0%) 5,348 (46.0%) 1,714 (29.5%) 

    General Pediatrics 89 (0.1%) 82 (0.1%) 22 (0.2%) * 

    Other 398 (0.6%) 381 (0.6%) 45 (0.4%) 30 (0.5%) 

Eligible for Tailored Plan 17,856 (26.8%) 16,855 (26.7%) 3,936 (33.9%) 1,403 (24.2%) 
Includes adults ages 21+ as of first day of study period (March 1, 2019). 
MSK conditions assessed during the year pre-COVID-19 (Mar 1 2019 – Feb 28 2020). 
Chronic condition examples include tuberculosis of spine, arthropathies, Kaschin-Beck disease, Villonodular synovitis, rheumatism, certain arthritis 

include osteoarthritis, deformities, meniscus and other specific joint derangements, ankylosis, hemarthrosis. 

Acute condition examples include severe fractures, joint sprains, muscle and tendon injuries, contusions. 

Other condition examples include rheumatoid arthritis, gout, crystal arthropathies. 

Other in the Medicaid Eligibility include illegal and legal immigrants, refugees, NC Health Choice recipients. 

%s are column percentages 


