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Abstract

IMPORTANCE Access to specialty mental health care remains challenging for people with serious
mental illnesses, such as schizophrenia and bipolar disorder. Whether expansion of telemedicine is
associated with improved access and quality of care for these patients is unclear.

OBJECTIVE To assess whether greater telemedicine use in a nonmetropolitan county is associated
with quality measures, including use of specialty mental health care and medication adherence.

DESIGN, SETTING, AND PARTICIPANTS In this cohort study, the variable uptake of telemental
health visits was examined across a national sample of fee-for-service claims from Medicare
beneficiaries in 2916 nonmetropolitan counties between January 1, 2010, and December 31, 2018.
Beneficiaries with schizophrenia and related psychotic disorders and/or bipolar I disorder during the
study period were included. For each year of the study, each county was categorized based on per
capita telemental health service use (none, low, moderate, and high). The association between
telemental health service use in the county and quality measures was tested using a multivariate
model controlling for both patient characteristics and county fixed effects. Analyses were conducted
from January 1 to April 11, 2022. Before the COVID-19 pandemic, telemedicine reimbursement was
limited to nonmetropolitan beneficiaries.

MAIN OUTCOMES AND MEASURES Receipt of a minimum of 2 specialty mental health service
visits (telemedicine or in-person) in the year, number of months per year with medication,
hospitalization rate, and outpatient follow-up visits after a mental health hospitalization in a year.

RESULTS In 2018, there were 2916 counties with 118 170 patients (77 068 [65.2%] men; mean [SD]
age, 58.3 [15.6] years) in the sample. The fraction of counties that had high telemental health service
use increased from 2% in 2010 to 17% in 2018. In 2018 there were 1.08 telemental health service
visits per patient in the high telemental health counties. Compared with no telemental health care in
the county, patients in high-use counties were 1.2 percentage points (95% CI, 0.81-1.60 percentage
points) (8.0% relative increase) more likely to have a minimum number of specialty mental health
service visits, 13.7 percentage points (95% CI, 5.1-22.3 percentage points) (6.5% relative increase)
more likely to have outpatient follow-up within 7 days of a mental health hospitalization, and 0.47
percentage points (95% CI, 0.25-0.69 percentage points) (7.6% relative increase) more likely to be
hospitalized in a year. Telemental health service use was not associated with changes in medication
adherence.

CONCLUSIONS AND RELEVANCE The findings of this study suggest that greater use of telemental
health visits in a county was associated with modest increases in contact with outpatient specialty
mental health care professionals and greater likelihood of follow-up after hospitalization. No

(continued)

Key Points
Question Is there an association

between greater telemedicine use in a

nonmetropolitan county and quality

measures including use of specialty

mental health care and medication

adherence?

Findings In this cohort study including

118 670 patients with schizophrenia or

related psychotic disorders and/or

bipolar I disorder, greater use of

telemental health visits in a

nonmetropolitan county was associated

with modest increases in contact with

outpatient specialty mental health

professionals and greater likelihood of

follow-up after hospitalization.

However, there were no substantive

changes in medication adherence, and

there was an increase in mental health

hospitalizations.

Meaning The findings of this study

suggest that greater use of telemental

health service may be associated with

quality measures.

+ Supplemental content

Author affiliations and article information are
listed at the end of this article.

Open Access. This is an open access article distributed under the terms of the CC-BY License.

JAMA Network Open. 2022;5(6):e2218730. doi:10.1001/jamanetworkopen.2022.18730 (Reprinted) June 27, 2022 1/12

Downloaded From: https://jamanetwork.com/ on 08/08/2022

https://jama.jamanetwork.com/article.aspx?doi=10.1001/jamanetworkopen.2022.18730&utm_campaign=articlePDF%26utm_medium=articlePDFlink%26utm_source=articlePDF%26utm_content=jamanetworkopen.2022.18730


Abstract (continued)

substantive changes in medication adherence were noted and an increase in mental health
hospitalizations occurred.
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Introduction

Patients with severe mental illness (SMI) often face difficulty accessing mental health specialty care.
This hindrance is particularly true in nonmetropolitan areas where the shortage of health care
professionals is acute and the rates of specialty mental health care visits per person are roughly half
those seen in urban areas.1-3 Telemental health interaction is one potential solution for these access
barriers. Before the COVID-19 pandemic, there was rapid growth in the number of live video-based
telemental health service visits in nonmetropolitan areas.4,5 Since the start of the COVID-19
pandemic, that growth has accelerated, and in some analyses most visits with behavioral health care
professionals are via telemedicine.6 Although numerous randomized clinical trials have
demonstrated that live-video telemental health and in-person visits are comparable in treating
patients with mental illness,7-9 it has never been demonstrated that greater use of telemental health
visits outside of clinical trials improves care quality by expanding access to needed care. Our goal in
this study was to test whether greater use of telemental health service would be associated with
increased engagement (measured by total number of interactions) with specialty mental health care
professionals at the population level and lead to improvements in other components of mental
health care delivery and quality (specifically, reductions in emergency department [ED] visits and
hospitalizations, improvement in postdischarge outpatient mental health engagement, and
improved medication adherence).

These analyses are timely because there is active debate in many states on whether to extend
pandemic-related temporary expansions of telemedicine for mental illness care. Allowing greater
flexibility to use telemedicine on a permanent basis (eg, without originating or geographic
restrictions) is advisable only if it can improve access and/or improve care quality.10 To help inform
this debate, we examined data from the prepandemic period and compared changes over time in
care in nonmetropolitan counties with high vs low telemental health service use. We focused on
people with schizophrenia and other psychotic disorders or bipolar I disorder given that these are
among the most severe mental health conditions. Furthermore, this population with SMI is most in
need of specialty mental health care and has the highest use of telemental health visits.11

Methods

Overview
In this cohort study, we used Medicare fee-for-service data and focused only on beneficiaries in
nonmetropolitan communities, because before the pandemic Medicare coverage of telemedicine
was largely limited to nonmetropolitan communities. Our unit of analysis is the patient year.

To estimate the value of telemental health visits, we examined the variable uptake of telemental
health visits across nonmetropolitan counties. Each year, each county was categorized based on per
capita telemental health service use among patients with SMI (no use, low use, moderate use, high
use, as defined in the Identifying and Classifying Mental Health Visits section). We tested the
association between use of telemental health visits at the county level instead of whether the
individual patient had a telemental health service visit. This analytic strategy was used to address the
potential for patient selection bias, that is, patients who use telemedicine may be systematically
different in a manner that cannot be captured with measurable characteristics and these systematic
differences could affect differences in our outcomes. Our models also included a separate variable
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for each county in the US. In such a fixed-effect analysis, we estimated the changes in outcomes
within a county as the use of telemental health changes (eg, county goes from low use to high use).
The exposure for a patient is the county’s use of telemental health in that year regardless of whether
that patient received those services. This study followed the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE) reporting guideline for observational studies. The
Harvard Medical School Institutional Review Board exempted this study from review and the
requirement for informed consent because the data were previously collected and deidentified.

Data Source
We used Medicare claims from January 1, 2010, to December 31, 2018, for a 20% sample of fee-for-
service patients with continuous Part A and B Medicare coverage in a given year who lived in a
nonmetropolitan area. These data encompassed adults older than 65 years as well as 8.8 million
adults who entered the program at a younger age owing to disability. Consistent with the Medicare
definition of nonmetropolitan eligibility for telemedicine reimbursement,12 we defined
nonmetropolitan patients as those residing in zip codes outside of a core-based statistical area or
within an area assigned a nonmetropolitan urban commuting area code of 4 (micropolitan areas) to
10 (nonmetropolitan areas). To address the fact that some counties have very few residents, we
excluded counties that did not have at least 1 visit for patients with SMI in every study year. Our final
sample encompassed 2916 nonmetropolitan counties.

Patient Cohorts
We developed a retrospective cohort of individuals with SMI. To be in our cohort, patients must have
had 2 outpatient visits with a diagnosis of schizophrenia or a related psychotic disorder (International
Classification of Diseases, Ninth Revision [ICD-9] codes 295, 297; International Statistical
Classification of Diseases, Tenth Revision [ICD-10] codes F20.x-F29.x) and/or bipolar I disorder (ICD-9
codes 296.0, 296.1, 296.4-296.6, 296.7; ICD-10 codes F30.x, F31.0-F31.7, F31.9) in any diagnosis field
or 1 inpatient claim with these diagnoses in the first or second diagnosis field during any point
between 2010 and 2018. Instead of recreating the cohort each year based on care patterns, we chose
to include patients in the cohort regardless of whether they had a visit in a given year. These
disorders typically have onset early in adulthood and are lifelong illnesses. We did not want to
exclude patients for whom access or personal barriers may have resulted in not having any visits in a
given calendar year. Patients who moved during the sampling period were assigned to the county of
residence during a given patient year. Patients were only included for years that they were enrolled in
Medicare fee for service. As a sensitivity analysis, we also developed a prospective cohort in which a
patient was included in the cohort only in years after a diagnosis of SMI. In addition to diagnosis, we
obtained data on age, sex, and race and ethnicity for demographic information.

We used a hierarchical method when dividing the cohort into individuals with schizophrenia or
a related psychotic disorder vs bipolar I disorder. Those with schizophrenia or a related psychotic
disorder were individuals with at least 2 outpatient visits or 1 inpatient hospitalization for that
diagnosis between 2010 and 2018. The remainder of the cohort was categorized as having bipolar I
disorder.

Identifying and Classifying Mental Health Visits
Consistent with earlier work, we identified mental health–related visits as those with a mental health
diagnosis in the first or and second diagnosis field (eTable 3 in the Supplement).11,13,14 We focused on
visits to specialty mental health care professionals, which we defined as visits to a psychiatrist,
psychologist, clinical psychologist, clinical social worker, or nurse practitioner who specializes in
mental illness (specialty codes 26, 86, 62, 68, and 80). Also consistent with earlier work, nurse
practitioners were identified as mental health specialists based on the types of conditions they
treat.15 A telemedicine visit was defined as a visit with a GT (via interactive audio and video
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telecommunication systems) or GQ (via asynchronous telecommunications system) Medicare
modifier code.14 During this period, audio-only telemedicine visits were not reimbursed.

Across all county-years, we determined the median and 90th percentile of telemental health
service visits per 100 patients with SMI. We categorized counties each year into 4 groups: no
telemental health service use, low (>0 to median), moderate (visit rate median �10.6 visits per 100
patients with SMI but less than 90th percentile), and high (telemental health service use �90th
percentile of 29.7 telemental health service visits per 100 patients with SMI in a year). The no use
group had 0 visits per SMI patient and served as the controls.

Other County Characteristics
We compared county characteristics between uptake groups, using variables from the 2010 US
Census and 2019 Area Health Resource File. As proxies for health care access, we examined median
household income, population density, broadband access, and access to hospital beds, community
health centers, physicians, and nurses (eTable 2 in the Supplement).

Quality Measures
First, we examined whether patients in the county received a minimum number of specialty mental
health service visits (either via telemedicine or in person). Our hypothesis was that telemedicine
would lead to more patients receiving minimum levels of contact with specialty mental health care
professionals. Second, we focused on medication adherence, outpatient follow-up visits after a
mental health hospitalization, and acute care use (ED and hospitalization). Our hypothesis was that
more contact with specialty mental health care professionals would be associated with greater
medication adherence, less acute care use, and if there is a hospitalization, greater likelihood of
follow-up care after the hospitalization.

In each patient year, we focused on visits (either in person or telemedicine) to mental health
care specialty clinicians. We focused on specialty care because schizophrenia and bipolar I disorder
typically need specialty management. We measured what fraction of the cohort had at least 1 mental
health specialty visit in the first half and the second half of the year as a minimum threshold of
engagement; the Veterans Affairs national health system has added a similarly structured
performance measure to its national evaluation systems used for mental health care quality
management.15,16 Because of concerns that 2 visits could be too low a threshold for sufficient use for
patients with schizophrenia and bipolar I disorder, we also measured what fraction of patients visited
a mental health specialist at least once per calendar quarter.17

We measured the number of months with days of supply of medication available, a National
Quality Forum–sponsored measure.18 For patients with schizophrenia or related psychotic disorders,
we focused on antipsychotic medications. For patients with bipolar I disorder, we measured
adherence to either an antipsychotic or mood-stabilizing medication (eTable 1 in the Supplement).
Consistent with a National Committee for Quality Assurance measure, we captured what fraction of
patients with mental health hospitalizations had an outpatient mental health service visit within 7 or
30 days of discharge.19

In addition, we measured mental health–specific acute care use (ie, ED visit and hospitalization)
in a given patient year. Emergency department visits and hospitalizations were classified as mental
health specific if the primary diagnosis was a mental health diagnosis. We recognize that acute care
use is not typically used as a measure of quality, since many exogenous factors (eg, local bed supply,
off-hours mental health staffing) could affect acute care use and that, for a given patient,
hospitalization or an ED visit could be necessary. However, consistent with the concept of the Agency
for Healthcare Research and Quality potentially avoidable hospitalization measures,20 we believed
that, at a population level, there might be a reduction in mental health–related ED visits and
hospitalizations in a county among patients with SMI if patients receive more beneficial outpatient
mental health care.
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Subgroup Analyses
We performed subgroup analysis including only patients dually eligible for Medicaid and another
excluding these patients. Medicare does not reimburse visits from licensed professional counselors
or licensed marriage and family therapists21 and in some states individuals with dual eligibility may
have those visits covered by Medicaid and would not be captured in our data. We also stratified the
population by age (<65 vs �65 years) to assess whether there were age-related differences in the
association between telemedicine use and our outcomes.

Statistical Analysis
Each county in each year was divided into 4 groups based on telemedicine use during that calendar
year. We used linear regression that accounted for the clustering of patients within the county. We
created dummy variables for the level of telemedicine uptake in the county that year (highi,
moderatei, lowi), excluding the reference group of no telemental health uptake. We regressed each
quality measure (Yi) against the intervention (level of telemedicine uptake), including dummy
variables for each year and county (also termed fixed effects) (eFigure in the Supplement). The
county-level fixed effects capture the observed and unobserved time-invariant county level
covariates, whereas the variables for each year capture time trends. Given the structure of the model,
we did not add covariates for individual characteristics (eg, comorbid conditions) under the
assumption that the prevalence of chronic conditions is similar across years in a given county (eFigure
in the Supplement). The coefficients highi, moderatei, and lowi that we observed represent the
relative effect on a quality measure of a county switching from the no telemedicine group to that
level of telemedicine uptake. Analyses were conducted from January 1 to April 11, 2022. All statistical
analyses were performed using SAS, version 9.4 (SAS Institute Inc). Statistical analysis was done with
2-sided hypothesis tests, with α = .05 as the significance threshold.

Results

There were 2916 counties in our sample with a total of 118 170 patients (77 068 [65.2%] men; mean
[SD] age, 58.3 [15.6] years). In 2018, the last year of the study period, these counties were
categorized as follows: no telemental health service use (1459 counties, 37 428 patients with SMI),
low telemental health service use (516 counties, 40 570 patients with SMI), moderate telemental
health service use (438 counties, 23 504 patients with SMI), and high telemental health service use
(503 counties, 17 168 patients with SMI). Patient characteristics were generally similar across these 4
groups of counties (Table 1). For example, 78.4% of patients in the high telemental health service
visits group and 77.9% in the no telemental health service visits group were younger than 65 years.

In 2018, counties with high telemental health service visits were less densely populated (70.7
persons/sq mile) than those with no telemental health service visits (114.7 persons/sq mile). In 2018,
high telemental health service visits counties also had fewer health care professionals (mean, 2.2
hospital beds per 1000 people in the county, 1.1 physician or advanced practice nurse per 1000
people in the county) than the no telemental health service visits counties (mean, 3.7 hospital beds,
2.8 physicians or advanced practice nurses).

Changes in Telemental Health Service Use
In 2010, across all patients with SMI in all the nonmetropolitan counties in the sample, telemental
health service use was 0.03 visits per patient with SMI; in 2018, telemental health service use was
0.19 visits per patient with SMI (Figure 1A). Accordingly, as of 2018, more counties were categorized
in the moderate and high telemental health service use groups; for example, in 2010, 2% of counties
were in the high-use group and, in 2018, 17% were in the high-use group (Figure 1B).
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Changes in Total Specialty Mental Health Visits
In 2010, counties with no telemental health service use had 4.22 total (in-person or telemedicine)
mental health service visits per patient. In those same counties, the number of visits per patient in
2018 was slightly higher (4.29) (Figure 2). In counties with high telemental health service use in
2018, in-person visits decreased from 4.55 (2010) to 3.73 (2018). However, owing to the increase in
telemental health service use in these counties (1.06 visits per capita), overall visits
(in-person plus telemental health service) increased modestly, from 4.65 (2010) to 4.79 (2018)
(Figure 2).

Changes in Likelihood of Receiving Other Forms of Utilization
In our main model, compared with patients in the no telemental health service use counties, patients
in high telemental health service use counties were 1.2 percentage points (95% CI, 0.81-1.60
percentage points) (8.0% relative increase) more likely to have a minimum of 4 specialty mental
health service visits, 2.2 percentage points (95% CI, 5.1-22.3 percentage points) (6.5% relative
increase) more likely to have outpatient follow-up within 7 days of a mental health hospitalization,
and 0.47 percentage points (95% CI, 0.25-0.69 percentage points) (7.6% relative increase) more

Table 1. Characteristics of Patients With Severe Mental Illness Stratified by Use of Telemental Health Service
in Nonmetropolitan Counties, 2018

Variable

County categoriesa P value for
difference
across
countiesb

None
(0)

Low
(0-0.11)

Moderate
(0.11-0.30)

High
(>0.30)

No. of counties 1459 516 438 503 NA

No. of patients with SMI 37 428 40 570 23 504 17 168 NA

Patient characteristics

Race and ethnicity, %

Non-Hispanic

White 83.5 83.7 84.5 82.8 <.001

Black 10.2 10.3 8.3 8.9 <.001

Hispanic 3.2 3.1 3.7 5.2 <.001

Otherc 3.0 2.9 3.4 3.2 <.001

Age, y

<65 77.9 78.7 78.7 78.4 .02

65-74 12.6 12.2 12.4 12.5 .28

75-84 6.5 6.4 6.2 6.1 .28

>84 3.0 2.8 2.8 3.0 .11

Sex

Female 33.8 34.8 35.2 36.5
<.001

Male 66.2 65.2 64.8 64.5

Type of mental illness

Schizophrenia/psychotic disorders 38.4 37.4 38.7 40.1
<.001

Bipolar I 61.6 62.6 61.3 59.9

Dual eligible for Medicaid 69.0 70.5 70.9 73.1 <.001

Qualified for Medicare based on age 21.7 19.8 19.2 18.9 <.001

County characteristics

Household income, median, $ 43 583 42 208 41 446 41 004 <.001

Population density,
person/square mile

114.67 94.77 77.12 70.7 <.001

Household with broadband, % 79.0 78.9 79.8 80.3 <.001

Hospital Beds per 1000 people
in county

3.7 2.1 2.5 2.2 <.001

Community health centers per 1000
people in county

2.4 1.7 1.7 1.8 <.001

Physicians/advanced practice nurses
per 100 people in county

2.8 1.2 1.7 1.1 <.001

Abbreviations: NA, not applicable; SMI, serious mental
illnesses.
a Telemental health service visits per patient with

serious mental illness in the county in 2018.
b Differences tested with analysis of variance.
c We combined 4 Medicare-designated categories:

American Indian or Alaska Native, Asian or Pacific
Islander, other, and unknown.
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likely to be hospitalized in a year (Table 2). There was no significant association between telemental
health service use and months of medication treatment.

Subgroup Analyses
Our findings were qualitatively similar in our sensitivity analysis using a prospective cohort and when
we examined the findings among individuals younger than 65 years vs those aged 65 years or older.
In our subgroup analysis comparing those dual-eligible and non–dual eligible for Medicaid, we
observed that the association of telehealth service use with visit patterns were similar. However,
medication adherence for non–dual eligible patients was higher with high-telemedicine uptake vs
no-telemedicine uptake by 0.49 months (95% CI, 0.31-0.67 months) (16% relative increase), but
there was no significant difference among those with dual eligibility, with a differential of −0.01
months (95% CI, −0.02 to −0.09 months) (−0.21% relative increase) between the high- and
low-uptake groups (Table 3).

Discussion

To our knowledge, this is the first systematic attempt to assess whether telemental health service
uptake is associated with quality of care of patients with SMI outside clinical trials.22-24 Among
patients with SMI in the Medicare program residing in nonmetropolitan counties from 2010 to 2018,
we noted substantial increases in telemental health service use. Along with the large increase in
telemental health service use in these counties, there was a substantial decrease in in-person care. In
net, in counties with greater telemental health service uptake, we observed relative increases in the
fraction of patients with SMI who received minimum levels of care. However, contrary to
expectations, we generally observed an increase in hospitalizations and ED visits and no substantive
improvements in medication adherence in these counties.

Our initial hypothesis assumed that use of telemental health visits would be additive to
in-person care and therefore be a factor in more frequent contact with specialty mental health care
professionals and, in turn, better medication adherence and fewer acute crises resulting in ED visits
or hospitalizations. Our results do not support this hypothesis. We observed increases in patients

Figure 1. Telemental Health Service Outcomes
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receiving minimum levels of visits and follow-up care but did not observe better medication
adherence or fewer acute crises.

The results instead support a different interpretation. Telemental health service largely
substituted for in-person visits in the communities that embraced it. It is possible that
nonmetropolitan counties that implemented telemental health service did so because of an
increased unmet need for specialty mental health care professionals. For example, possibly a
psychiatrist retired or left the community and telemental health service visits were used because
recruitment of a local clinician to replace the one no longer there was difficult. If these counties had
not turned to telemental health service, perhaps they would have experienced a substantial decrease
in visits and decreases in quality of care.11 In this light, a positive interpretation of our findings is that
shifting a substantial fraction of care to telemental health service appears to have no negative
outcomes associated with the quality of care patients with SMI received. Earlier research has
described the feasibility of applying telemedicine in the treatment of schizophrenia and psychotic
disorders.25 Our findings extend the literature, supporting the idea that telemental health service can
be a safe and similarly beneficial substitute for in-person care.

There is one cautionary note. Contrary to our initial hypothesis, we found that greater
telemental health service use in a nonmetropolitan county was associated with small increases in
hospitalizations and ED visits. This increase could be interpreted as a sign that telemental health
service is associated with worse quality of care. Another explanation is that, to prevent

Figure 2. Mental Health Visits Per Capita of Nonmetropolitan Counties Grouped by Telemental Health Service Uptake in 2018

6

5

Vi
si

ts
 p

er
 c

ap
ita

4

3

2

1

0

0

2010 2012 2013 2014 2015 2016 2017 2018

Year
2011

Total visits per capita over time by 2018 update groupA

1.2

1.0

0.8

Vi
si

ts
 p

er
 c

ap
ita

0.6

0.4

0.2

0

2010 2012 2013 2014 2015 2016 2017 2018

Year
2011

Telemental health visits per capita over time by 2018 update groupB

6

5

Vi
si

ts
 p

er
 c

ap
ita

4

3

2

1

2010 2012 2013 2014 2015 2016 2017 2018

Year
2011

In-person visits per capita over time by 2018 update groupC

Moderate
Low
No

High

The value for none is 0; the value range for low is 0 to 0.11; moderate, 0.11 to 0.30; and high, greater than 0.30.

JAMA Network Open | Psychiatry Association Between Telemedicine and Quality of Care in Individuals With Mental Illness

JAMA Network Open. 2022;5(6):e2218730. doi:10.1001/jamanetworkopen.2022.18730 (Reprinted) June 27, 2022 8/12

Downloaded From: https://jamanetwork.com/ on 08/08/2022



Table 2. Association Between Telemental Health Use in Nonmetropolitan Counties and Outcomes for Patients With Serious Mental Illness

Variable

County categoriesa

None (0) Low (0-0.11) Moderate (0.11-0.30) High (>0.30)
Reference rate
in 2010 in no
use, %

% Difference compared
with reference group
(95% CI)

% Change
relative to no
use group

% Difference compared
with reference group
(95% CI)

% Change
relative to no
use group

% Difference compared
with reference group
(95% CI)

% Change
relative to no
use group

Visit patterns, ≥1 visits %

Per quarter in year 15.1 0.4 (0.1 to 0.6) 2.3 0.02 (−0.30 to 0.33) 0.1 1.2 (0.8 to 1.6) 8.0

Per semester in year 27.7 0.4 (0.2 to 0.6) 1.4 0.7 (0.4 to 1.1) 2.5 1.3 (0.9 to 1.8) 4.7

Follow-up after
hospitalization, %

7 d 34.0 −0.3 (−2.0 to 1.5) −0.8 1.1 (−1.5 to 3.7) 3.2 2.2 (−1.0 to 5.5) 6.5

30 d 67.0 3.4 (−1.3 to 8.1) 5.1 11.0 (4.1 to 17.9) 16.4 13.7 (5.1 to 22.3) 20.4

Acute care use in a year (rate
per 100 patients with SMI)

ED visits not leading to
hospitalization

15.1 0.2 (−0.3 to 0.7) 1.4 1.0 (0.2 to 1.7) 6.4 0.5 (−0.5 to 1.5) 3.4

Hospitalization 6.0 0.2 (0.1 to 0.3) 2.9 0.4 (0.3 to 0.6) 7.1 0.5 (0.3 to 0.7) 7.6

Medication treatment

No. of months in year of
appropriate medication
per person

5.9 −0.01 (−0.05 to 0.05) −0.11 −0.02 (−0.08 to 0.04) −0.39 −0.03 (−0.10 to 0.05) −0.47

Abbreviations: ED, emergency department; SMI, serious mental illnesses.
a Telemental health service visits per patient with serious mental illness in county in 2018.

Table 3. Subgroup and Sensitivity Analyses

Variable

County categoriesa

None (0) Low (0-0.11) Moderate (0.11-0.30) High (>0.30)
Reference rate
in 2010 in no
use, %

% Difference vs
reference group
(95% CI)

% Change vs
no use group

% Difference vs
reference group
(95% CI)

% Change vs
no use group

% Difference vs
reference group
(95% CI)

% Change vs
no use group

Main regression

≥1 Visit per quarter in year, % 15.1 0.4 (0.1 to 0.6) 2.3 0.02 (−0.30 to 0.33) 0.1 1.2 (0.8 to 1.6) 8.0

≥1 Visit per semester in year, % 27.7 0.4 (0.2 to 0.6) 1.4 0.7 (0.4 to 1.1) 2.5 1.3 (0.9 to 1.8) 4.7

No. of months in year of
appropriate medication per person

5.9 −0.01 (−0.05 to 0.05) −0.11 −0.02 (−0.08 to 0.04) −0.39 −0.03 (−0.10 to 0.05) −0.47

Non–dual eligibility

≥1 Visit per quarter in year, % 8.8 0.3 (0.3 to 0.4) 3.4 0.8 (0.7 to 0.9) 9.1 0.20 (−0.02 to 0.42) 2.3

≥1 Visit per semester in year, % 19.2 0.6 (0.5 to 0.7) 3.1 1.4 (1.3 to 1.6) 7.3 3.1 (2.7 to 3.4) 16.1

No. of months in year of
appropriate medication per person

3.0 0.09 (0.05 to 0.13) 2.9 0.22 (0.13 to 0.31) 7.4 0.5 (0.3 to 0.7) 16.3

Dual eligibility

≥1 Visit per quarter in year, % 21.8 0.3 (0.2 to 0.4) 13.8 0.1 (0.0 to 0.3) 0.5 1.2 (1.1 to 1.4) 5.5

≥1 Visit per semester in year, % 45.8 0.5 (0.4 to 0.6) 1.1 0.5 (0.3 to 0.7) 1.1 1.4 (1.2 to 1.6) 3.1

No. of months in year of
appropriate medication per person

6.8 −0.04 (−0.01 to
−0.02)

−0.62 −0.04 (−0.08 to
−0.07)

−0.63 −0.01 (−0.02 to
−0.09)

−0.21

Age <65 y

≥1 Visit per quarter in year, % 16.0 0.3 (0.2 to 0.4) 2.8 0.1 (−0.1 to 0.2) 0.8 1.3 (1.1 to 1.5) 8.1

≥1 Visit per semester in year, % 28.1 0.3 (0.2 to 0.4) 1.1 0.5 (0.3 to 0.6) 1.6 1.5 (1.4 to 1.5) 5.3

No. of months in year of
appropriate medication per person

6.0 −0.01 (−0.18 to 0.32) −0.12 −0.01 (−0.03 to 0.50) −0.22 0.5 (0.5 to 0.6) 8.3

Age ≥65 y

≥1 Visit per quarter in year, % 9.1 0.3 (0.2 to 0.3) 9.1 0.6 (0.5 to 0.7) 6.3 1.3 (1.1 to 1.5) 14.3

≥1 Visit per semester in year, % 19.8 0.5 (0.5 to 0.6) 2.6 1.1 (1.0 to 1.3) 5.6 2.2 (1.9 to 2.4) 11.1

No. of months in year of
appropriate medication per person

5.3 −0.1 (−0.2 to −0.6) −1.9 0.05 (−0.05 0.14) 0.85 0.09 (−0.06 to 0.24) 1.7

Prospective cohort

≥1 Visit per quarter in year, % 19.0 0.4 (0.2 to 0.6) 2.1 0.17 (−0.08 to 0.40) 0.89 0.9 (0.6 to 1.2) 4.8

≥1 Visit per semester in year, % 34.0 0.3 (0.1 to 0.5) 0.9 0.4 (0.1 to 0.7) 1.3 1.0 (0.7 to 1.4) 2.9

No. of months in year of
appropriate medication per person

6.0 −0.01 (−0.02 to
0.02)

−0.01 −0.03 (−0.06 to
0.003)

−0.53 −0.04 (−0.08 to
−0.00)

−0.67

a Telemental health service visits per patient with serious mental illness in county in the year.
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hospitalizations and ED visits, one would need much greater use of outpatient care than we observed
in this study along with substantial increases in medication adherence. Alternatively, it may be that
our underlying assumption that, at a population level, more ED visits and hospitalizations are a sign of
poor quality of care is incorrect. In some circumstances this greater need for ED visits and
hospitalizations might be a sign of better care and that patients in acute crisis were correctly
identified and stabilized.

Limitations
This study has limitations. First, uptake of telemental service is not random. Although we studied the
results of changes in quality outcomes associated with increased use of telemental health service
within a county, it is possible that there are other changes over time in a given county that could have
affected the changes we observed. Second, on a related note, we do not know what factors may have
affected the increase in the use of telemedicine service. There could be other reasons that telemental
health service use increased, such as increases in demand owing to stressors in a community or
introduction of broadband internet in the county. Third, our claims data do not capture visits by
licensed professional counselors or licensed marriage and family therapists among patients dually
insured by Medicaid. These visits are not reimbursed by Medicare but are reimbursed by Medicaid in
a few states. However, we did not find any differential associations between telemedicine use by
visits among those with and without Medicaid. Inclusion of dually eligible Medicare enrollees is
consistent with earlier literature.4,5,26,27 Fourth, among the subgroup of Medicare beneficiaries not
dually eligible for Medicaid, we found an association between greater telemental health service use
and greater medication adherence. What underlies that association in just this subgroup of patients
is unclear and merits further investigation. Fifth, our sample was limited to the nonmetropolitan
Medicare population of patients with SMI. Many of these patients are disabled and have severe
disease; further studies are needed to expand data to broader SMI populations. Sixth, it is not clear
at what level of substitution quality problems might be affected by greater use of telemental health
service. In our research, roughly a quarter of specialty visits were provided via telemental health
service in counties with high use of telemental health service, but there may be a different outcome
if there was even greater use.

Conclusions

In this cohort study, at a county level, among nonmetropolitan beneficiaries with SMI, we found that
greater use of telemental health service was associated with modest increases in contact with
outpatient specialty mental health professionals and a greater likelihood of follow-up after
hospitalization. However, no substantive changes in medication adherence were noted and an
increase in hospitalizations was observed.
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