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Abstract

Background: Avoiding interruptions and dropout in outpatient care can prevent mental illness symptom exacerbation and costly
crisis services, such as emergency room visits and inpatient psychiatric hospitalization. During the COVID-19 pandemic, to
attempt to maintain care continuity, telemedicine services were increasingly utilized, despite the lack of data on efficacy in patients
with serious mental illness. Patients with serious mental illness are challenging to enroll and sustain in randomized controlled
trials over time due to fluctuations in disease exacerbation. However, capturing and examining utilization and efficacy data in
community mental health center (CMHC) patients with serious mental illness during the pandemic is a unique opportunity to
inform future clinical and policy decision-making.

Objective: We aimed to identify and describe the characteristics of CMHC patients with serious mental illness who experienced
treatment interruptions and who utilized telemedicine during the pandemic.

Methods: We conducted a retrospective observational study of treatment interruptions and telemedicine use during the period
from December 2019 to June 2020 (compared to the period from December 2018 to June 2019) in New Hampshire CMHC
patients. The study population included all Medicaid beneficiaries with serious mental illness engaged in treatment 3 months
prior to the declaration of a state of emergency in response to the COVID-19 pandemic. We used chi-square tests of independence
and logistic regression to explore associations between treatment interruptions and variables (gender, age, rurality, and diagnosis).
Telemedicine utilization was categorized as low (<25%), medium (25%-75%), or high (>75%) use.

Results: A total of 16,030 patients were identified. New Hampshire CMHCs demonstrated only a 4.9% increase in treatment
interruptions compared with the year prior. Patients who were male (odds ratio [OR] 1.27, 95% CI 1.17-1.38; P<.001), under the
age of 18 years (ages 0-12 years: OR 1.37, 95% CI 0.62-0.86, P<.001; aged 13-17 years: OR 1.49, 95% CI 0.57-0.79, P<.001),
or among milder diagnostic categories, such as anxiety disorders (OR 3.77, 95% CI 3.04-4.68; P<.001) and posttraumatic stress
disorder (OR 3.69, 95% CI 2.96-4.61; P<.001), were most likely to experience treatment interruptions. Patients who were female
(OR 0.89, CI 0.65-0.74), 18 to 34 years old (OR 0.74, CI 0.70-0.79), or among milder diagnostic categories, such as anxiety
disorder (OR 0.69, CI 0.65-0.74) or posttraumatic stress disorder (OR 0.77, CI 0.72-0.83), and with major depressive disorder
(OR 0.73, CI 0.68-0.78) were less likely to be in the low telemedicine utilization group.

Conclusions: The integration of telemedicine supported care continuity for most CMHC patients; yet, retention varied by
subpopulation, as did telemedicine utilization. The development of policies and clinical practice guidelines requires empirical
evidence on the effectiveness and limitations of telemedicine in patients with serious mental illness.

(JMIR Ment Health 2022;9(3):e33092) doi: 10.2196/33092
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Introduction

In response to the COVID-19 pandemic, the use of mental health
telemedicine broadly expanded in US community mental health
centers (CMHCs). CMHCs are designated by states to provide
long-term outpatient behavioral, rehabilitation, and medication
mental health services to people with serious mental illness,
such as disabling schizophrenia, bipolar disorder, major
depression, posttraumatic stress disorder, or other anxiety
disorders [1]. More than 10 million Americans (approximately
5%) have serious mental illness, and such mental illnesses are
a leading source of disability and treatment expenses [2,3], with
schizophrenia alone costing approximately US $37.7 billion
per year [4].

Prior to the pandemic, telemedicine was used to maintain mental
health care continuity when patients and providers were
separated by a distance, address transportation or
childcare-related barriers, and address provider shortages [5,6].
Avoiding interruptions and dropout in outpatient care has been
shown to prevent mental illness symptom exacerbation and the
need for costly crisis services, such as emergency room visits
and inpatient psychiatric hospitalization [7,8]. Medicaid is the
most common payor for patients with serious mental illness due
to related disability with resulting low income [9]. Prior research
has demonstrated deficits in serious mental illness patient access,
utilization, and efficacy of telemedicine as a modality for care
delivery. Access concerns are related to limited digital
bandwidth in rural areas and device ownership in low
socioeconomic status households [10]. Some serious mental
illness services require in-person contact that is not possible to
deliver via telemedicine [11,12]; additionally, patients with high
levels of symptoms and disorganization, which can occur with
schizophrenia and bipolar disorder, may have difficulty utilizing
this form of treatment.

Prior to the pandemic, CMHC telemedicine services were
delivered via videoconference to a small, but growing, number
of patients [13]. Typically, patients presented to the local CMHC
office, where necessary electronic devices and connectivity
were provided, in order to connect with a mental health provider
located at a distance. In this prepandemic model, the role of the
local CMHC was to mitigate telemedicine access and utilization
concerns.

As the pandemic emerged in the United States, federal and state
governments, followed by the Centers for Medicaid and
Medicare Services, put a hold on regulatory requirements that
had created barriers to telemedicine utilization in the delivery
of health care services prior to the pandemic, specifically
regarding Health Insurance Portability and Accountability
Act–approved technology and the required location of the
provider during the time of the patient visit [14]. State legislation
and policy developments regarding telemedicine followed; these
emergency changes broadened the scope of providers who may
deliver services via telemedicine and permitted patients to
receive these services from their own homes [15,16]. This
transition occurred prior to addressing access and utilization
concerns and despite little empiric evidence on the efficacy of
such services for people with serious mental illness, in general,

or for people with schizophrenia and bipolar disorders, in
particular.

Research about telemedicine prior to the pandemic found that
user perceptions influenced the success of its implementation,
users required more technology support than was available, and
reimbursement presented a barrier. Clinical efficacy trials
[10,11,17-24] of mental health telemedicine utilization, albeit
with small sample sizes, indicated that although addressing
clinician concerns, logistical problems, technology, and staffing
would be necessary [17,18], telephone-based cognitive
behavioral therapy for psychosis showed high therapeutic
alliance [19] and treatments by phone or video were effective
for major depressive disorder [20-23], posttraumatic stress
disorder [10,11], and general outpatients [24]. Telemedicine
via telephone facilitated low-threshold support to 120 patients
with serious mental illness to promote psychotropic mediation
adherence for 6 months [25]; however, no large randomized
trials broadly evaluating utilization and efficacy of telemedicine
in patients with serious mental illness were identified.

Initial findings during the pandemic with respect to telemedicine
for people with serious mental illness are mixed but indicate
that many patients are willing and able to use video- or
telephone-based telemedicine from their homes [26-29]. Another
study [15] on service delivery for people with all types and
severities of mental illness demonstrated a widening
telemedicine utilization disparity between general and minority
populations that occurred in the presence of an overall increase
in mental health service utilization during the pandemic and
suggested that there were increased barriers to telemedicine for
minority populations. Additionally, a national survey about
telemedicine utilization in patients with serious mental illness
demonstrated a need for improved technical support and
appointment availability, while at the same time suggesting
telehealth visits can promote self-care strategies and resilience
[30].

The dramatic transition to mental health telemedicine that
occurred during the pandemic provides an important
opportunity. The pivot to telemedicine in the serious mental
illness population offers a vast, natural experiment to address
the literature gap resulting from the challenges of enrolling and
sustaining this population in randomized trials over time due
to fluctuating symptom presentation and disease severity.
Objective data on utilization of telemedicine and continuity of
care in CMHC patients with serious mental illness during the
pandemic will inform future clinical and policy making. It is
critical to recognize the diversity that exists within the serious
mental illness community, mitigate biases and assumptions
regarding the prospects of telemedicine in this population, and
identify characteristics of specific subgroups that may fare better
or worse with treatment delivered by telemedicine. The purpose
of this study was to (1) describe the characteristics of patients
with serious mental illness associated with disruption in services
despite the telemedicine expansion during the initial 3 months
after the state of emergency declaration in response to
COVID-19, (2) describe the characteristics of patients with
serious mental illness who were most and least likely to use
telemedicine, and (3) determine the extent to which various
subpopulations utilized telemedicine to receive treatment.
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Methods

Overview
We conducted an observational retrospective study using New
Hampshire Medicaid service claims in CMHCs delivering
serious mental illness services. The examination compared the
3-month period after the declaration state of emergency (study
retention period) to the 3-month period prior to the declaration
(study base period), encompassing December 1, 2019 through
June 30, 2020. Additionally, in order to assess and account for
baseline variability in treatment retention in this vulnerable
population, claims were examined from 1 year prior (December
1, 2018 through June 30, 2019).

Ethics
The University of New Hampshire institutional review board
reviewed the study protocol and, given that claims data did not
contain identifiable protected health information, determined
that this study did not require approval.

Study Population
Service claims for New Hampshire Medicaid beneficiaries were
included in the analysis if the beneficiary (1) was active or
eligible in Medicaid for at least one day within the study base
or retention periods and (2) received at least one treatment
service from a CMHC during the first 3 months of the study
period (December 1, 2019 through February 29, 2020). Patients
were excluded if they did not have a treatment service in the
study base period.

Study Periods
Due to the COVID-19 pandemic, all 10 of the New Hampshire
CMHCs rapidly transitioned most services to telemedicine with
patients and providers in their home environment. Clinical
providers, in collaboration with patients, determined the
treatment delivery modality (ie, onsite versus telemedicine).
All New Hampshire CMHCs transitioned to providing at least
50% of services by telemedicine on or before April 1, 2020.
March 2020 was a transitional month, and thus, was eliminated
from the data set. Therefore, the defined periods were (1) the
study base period, from December 1, 2019 through February
29, 2020; (2) the study retention period, from April 1, 2020
through June 30, 2020; (3) the time-trends comparison to study
base period, from December 1, 2018 through February 28, 2019;
and (4) the time-trends comparison to study retention period,
from April 1, 2019 through June 30, 2019.

Claims Acquisition and Preparation
New Hampshire Medicaid claims data, which included CMHC
treatment service claims, patient diagnoses, and patient
demographic information, were obtained from the New
Hampshire Department of Health and Human Services
Enterprise Business Intelligence data warehouse in November
2020. Claims for all services provided in CMHCs as defined
by National Provider Identifier during the 4 study periods were
included. Files were excluded if demographic data were
incomplete.

Beneficiaries with CMHC treatment service claims were then
selected. Treatment services were defined as codes for services
that required therapeutic interaction between a mental health
provider and patient (Multimedia Appendix 1). Files with case
management and administrative codes that reflected activities
independent of patient engagement were, therefore, excluded.

Measures

Outcomes
Treatment interruption was defined as instances in which those
who presented with at least one treatment claim during a base
period had no treatment claim during the corresponding retention
period. Telemedicine use was identified by service claim codes
and categorized, based on percentage of total treatment services
during the retention period, into low (<25%), medium
(25%-75%), or high (>75%). The study population was
described by gender (male or female), age groups (0-12 years
old, 13-17 years old, 18-34 years old, 35-54 years old, or 55
years and older), ZIP code (urban, representing an area with a
population greater than 10,000 people, or rural, representing an
area with a population of 10,000 or less), and diagnosis, which
was categorized hierarchically (in the following order:
schizophrenia, bipolar disorder, major depression, posttraumatic
stress disorder, anxiety disorders, and all other conditions), with
a designation for each beneficiary in the base and retention
periods independently, because most beneficiaries had multiple
diagnoses attached to their claims. Thus, if an individual had
diagnoses of schizophrenia and major depression, they were
included in the schizophrenia diagnosis group.

Statistical Analyses
The study periods and time-trends periods were compared by
characteristics of gender, age group, ZIP code, and diagnosis.
Summary statistics were used to calculate the change in
percentage probability of a serious mental illness treatment
interruption from the time trends period to the study period.
Each categorical variable in the study and time-trends retention
periods were analyzed with chi-square tests for independence.
Primary logistic regression included all variables and was used
to examine patients who were not retained in services, and again,
to examine the patients who were retained in services. The
misclassification rate was the number of observations that are
classified incorrectly given a cut-off probability of 0.5.

Telemedicine use (low, medium, or high) was analyzed using
chi-square tests for independence. The odds ratio (OR) was the
proportional odds (ie, the exponent of the estimates) with the
low category as the comparator—the odds of going from 25%
service use to 25%-75% and >75% service use categories
combined. All analyses were performed using JMP software
(version 15; SAS Institute).

Results

CMHCs in New Hampshire experienced a 15.0% increase in
the number of patients using treatment services from 2019
(n=13,456) to 2020 (n=15,471). In the study retention period,
in the quarter after the state of emergency declaration, 18.3%
(12,635/15,471) of serious mental illness beneficiaries were not
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retained in community mental health treatment; in the analogous
period in 2019, 13.4% (11,492/13,456) of serious mental illness
beneficiaries were not retained.

There was a 3.0% higher probability of service interruption in
male patients versus female patients from 2019 to 2020 (Table
1), and the probability of service disruption increased from 2019
to 2020 in each age group (0-12 years old: 6.9%; 13-17 years
old: 5.8%; 18-34 years old: 4.2%; 35-54 years old: 4.7%; 55
years and older: 3.3%).

The probability of service disruption from 2019 to 2020
increased from 5.6% for rural ZIP codes and 4.9% for urban
ZIP codes, and the probability of service interruption from 2019
to 2020 increased 2% for patients with schizophrenia, 1% for
patients with bipolar disorder, 4.6% for patients with major
depression, 5.1% for patients with posttraumatic stress disorder,
and 6.8% for patients with anxiety and all other disorders.

A logistic regression model was used to examine the association
of categorical variables with age group 55 years and older
serving as dependent variable for age group comparison and
schizophrenia serving as the dependent variable for diagnosis
comparison (Table 2).

Most beneficiaries (11,672/12427, 93.9%) participated in at
least one telemedicine visit during the period from April through
June 2020; in contrast, during the analogous period in 2019, a
very small percentage of beneficiaries (390/13456, 2.9%) (Table
3). All subpopulations within the CMHCs were able to access
and utilize telemedicine for at least a part of the treatment plan.
Low, medium, and high telehealth utilization in April through
June 2020 are shown by gender (Figure 1), age group (Figure
2), ZIP code (Figure 3), and diagnosis (Figure 4) categories.

Female patients had lower odds (OR 0.87, 95% CI 0.86-0.92)
than male patients of going from low utilization to either
moderate or high utilization. Compared with patients 55 years
and older, patients 0 to 12 years old (OR 1.18, 95% CI
1.09-1.27) and 13 to 17 years old (OR 1.16, 95% CI 1.09-1.25)
had greater odds and patients 18 to 34 years old (OR 0.74, 95%
CI 0.70-0.79) and 35 to 54 years old (OR 0.79, 95% CI
0.74-0.84) had lower odds of going from low utilization to either
moderate or high utilization. Except for patients with bipolar
disorder (OR 0.93, 95% CI 0.84-1.02), patients with diagnoses
other than schizophrenia had lower odds of going from low
utilization to either moderate or high utilization (major
depression: OR 0.73, 95% CI 0.68-0.78; posttraumatic stress
disorder: OR 0.77, 95% CI 0.72-0.83; anxiety or other disorders:
OR 0.69, 95% CI 0.65-0.74).

Table 1. CMHC patients with serious mental illness with treatment interruptions.

Change from
2019 to 2020

2019 (n=13,456)2020 (n=15,471)Characteristic

Probability
(P=.30), %Treatment interruption, n

Probability
(P<.001), %Treatment interruption, n

Gender

3.714.3102718.01495Female

6.714.993721.61548Male

Age group (years)

6.915.447022.36890-12

5.816.937722.756513-17

4.219.455123.687318-34

4.711.937316.662335-54

3.38.819312.1293≥55

ZIP code

5.615.675421.21168Rural

4.913.9119118.81860Urban

Diagnosis

2.04.8726.8105Schizophrenia

1.010.010711.0134Bipolar disorder

4.615.549320.1762Major depression

5.116.851621.9778Posttraumatic stress disorder

6.816.777623.51265Anxiety or other
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Table 2. Logistic regression results for patients experiencing treatment interruption.

P valueORa (95% CI)Variable

Gender

<.0010.78 (0.72-0.85)Female

<.0011.27 (1.17-1.38)Male

Age (years)

<.0011.37 (1.17-1.61)0-12 years

<.0011.49 (1.27-1.75)13-17 years

<.0011.83 (1.58-2.12)18-34 years

.0011.29 (1.11-1.50)35-54 years

N/AbReference≥55

ZIP code

.0061.12 (1.03-1.22)Rural

.0060.89 (0.82-0.97)Urban

Diagnosis

N/AReferenceSchizophrenia

<.0011.67 (1.28-2.17)Bipolar

<.0013.32 (2.67-4.13)Major depression

<.0013.69 (2.96-4.61)Posttraumatic stress disorder

<.0013.77 (3.04-4.68)Anxiety or other

aOR: odds ratio.
bN/A: not applicable.
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Table 3. Telemedicine utilization among patients with serious mental illness in the study retention period, after the pandemic state of emergency.

High useMedium useLow useAllVariables

%n%n%nN

34.50428850.64629414.84184512,427All

Gender

37.51254849.97339412.518506792Female

30.90174051.45289717.659945631Male

Age, in years

29.4570659.91143610.6425523970-12

31.8861556.82109611.30218192913-17

40.66115246.63132112.70360283318-34

38.34120145.98144015.68491313235-54

28.8061446.8199824.39520213255+

Diagnosis

17.9025945.1265336.975351447Schizophrenia

37.3140346.4850216.201751080Bipolar

38.21112749.37145612.413662949Major depression

34.0994455.40153410.512912769Posttraumatic stress disorder

37.18155551.38214911.434784182Other

ZIP code

37.10161551.02222111.875174353Rural

33.09266050.46405616.4313218037Urban

Figure 1. Telemedicine use by gender.
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Figure 2. Telemedicine use by age group.

Figure 3. Telemedicine use by rurality.
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Figure 4. Telemedicine use by condition. PTSD: posttraumatic stress disorder.

Discussion

Telemedicine was utilized by the majority of CMHC patients
in the months following the pandemic, likely supporting
continuity of care for many vulnerable patients with serious
mental illness. This is consistent with the results of national
surveys on telemedicine utilization in serious mental illness
[27,30,31]. Yet, even with the substantial rollout of telemedicine,
retention in treatment was less than retention the prior year, and
some subpopulations were more at risk for treatment
interruptions than others. With limited data available on
telemedicine care delivery in persons with schizophrenia and
bipolar disorder in particular, this data may be used to inform
the decision of how best to deliver care in this population.

Older patients and patients with more severe disorders (ie,
schizophrenia) were more likely to be retained in treatment;
however, they were also the least likely to utilize telemedicine.
This finding shows that the decision for choosing modality of
care can be trusted and empowered at the clinical level, as these
vulnerable patients demonstrated higher than average retention
rates. The findings of this study suggest that health care
professional are able to individually identify for whom and
when telemedicine was a viable option. The choice of treatment
modality is nuanced and may affect whether a patient is retained
in treatment. With treatment retention as the overarching goal,
these findings support individualized decision-making about
treatment delivery modalities through patient–provider
collaboration.

Female patients were more likely to use more telemedicine and
more likely to be retained than male patients. Although all age
groups used a lot of telemedicine services, we found that patients
55 years and older had the lowest rates of interrupted service

and were in the lowest telemedicine utilization category. While
some older adults require assistance navigating digital platforms
[32], a systematic review [33] of telemedicine feasibility and
acceptability in older adults suggested patients demonstrated
high levels of feasibility and acceptability, health care providers
perceived patients of this age group to have physical, sensory,
cognitive, and visual–spatial challenges to successful
telemedicine use. These perceptions demonstrate a bias among
telemedicine use in older adult patients that is impeding this
method of care delivery [33]. Based on these findings, exploring
decision-making around modality choice with older adults must
include recognition of individual and systemic biases that may
be limiting a meaningful means of service delivery. Furthermore,
adequate technical support must be put in place to ensure an
equitable health care delivery system.

Youth under 18 years old, have been found, prior to the
pandemic, to have high rates of acceptability and satisfaction
with telemedicine services [12,34,35]; however, nevertheless,
consistent with previous findings [36], the findings of our study
showed that youth and adolescents had the greatest increase in
service interruption compared with all other age groups year
over year. Thus, the pediatric service interruptions were not
expected and the cause for this should be further explored. While
the under 18-year-old patient population utilized more
telemedicine than most other age groups, telemedicine use
during pandemic lockdowns would have required internet
access, device access, and parental support or supervision.
Adequate internet access was a challenge during the pandemic
as work and school demands transitioned to remote access [37].
Beyond internet access, Wi-Fi–enabled devices (ie, mobile
phones, laptops, and tablets) were needed by adults and children
to meet this new form of engagement with work and school.
Additionally, parents and caregivers were strained balancing
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home and work responsibilities, therefore, parents limited
capabilities, to manage minor’s mental health appointments,
might be expected. Finally, with most schools pivoting to
web-based learning, there were fewer adults witnessing the
behaviors and mental health needs of the students to encourage
outreach for mental health services [38]. However, before this
service interruption rate of our youth is accepted as a result of
pandemic specific circumstances and not representative of broad
telemedicine mental health services, root causes must be
explored. Because traumatic childhood events can have a
long-term impact, facilitating youth engagement in mental health
services overtime must be improved.

Living in urban or rural area did not significantly impact
likelihood of retention in services (P=.006) or telemedicine
utilization (P=.009). In contrast, Chu et al [31] found that
urban-dwelling patients demonstrated a larger increase in
telemedicine utilization residing in Ontario, Canada.

Social isolation and the spread of misinformation during the
pandemic has been documented to have precipitated symptom
exacerbation in preexisting mental illness [39] and some
psychotic events in those struggling with schizophrenia.
However, stable levels of psychotic symptoms and an increase
in a sense of well-being are documented in early literature
exploring this disease during the COVID-19 outbreak [40].
These positive outcomes are consistent with our findings that
persons with schizophrenia were the most likely beneficiaries
to be retained for services during the study period. Of all
diagnoses, schizophrenia demonstrated the lowest use of
telemedicine services.

Offering a mixed modality of service options enabled New
Hampshire CMHCs to have a very high level of retention across
demographic and diagnostic variables. It should be noted in this
discussion that a large majority of serious mental illness
beneficiaries were able to demonstrate access, utilization, and
know-how to pivot to telemedicine services for continuity of
care during this exceptional public health emergency. Given
the scope of challenges facing all beneficiaries and health care
facilities from April to June 2020, during the onset of the
pandemic, retention in services continued at a rate of only 4.9%
below that of the prior year during the same time.

There were 4 main limitations to this research. First, service
modality specific coding and billing modifiers used to
differentiate between televideo and telephone services were not

available from the outset of the state of emergency. This was
likely due to parity in billing and other pressing needs during
the outset of the pandemic. A national survey of patients with
serious mental illness during the same period as that of our study
(April through June 2020) found that approximately 64% of
telemedicine visits occurred via the telephone [27] versus 23%
via televideo and 13% via a combination of telephone and
televideo; however, these findings were based on self-reported
information and could not be validated through claims data.
Second, race and ethnicity reporting in Medicaid claims was
incomplete, and thus, race/ethnicity could not be included as a
variable. The majority of the New Hampshire Medicaid
beneficiaries receive benefits through privately managed
companies for plan administration; adherence to collecting the
data on race and ethnicity was poor among privately managed
companies. Third, qualitative data were not collected to
understand the provider–patient decision-making about choice
of service modality, which would have further identified
variables impacting successful engagement with care. Fourth,
we collected data under the conditions of a global pandemic. It
is not clear if the provider or patient behaviors and actions
exhibited during this time are representative of those when there
is no pandemic.

It is well documented that people with serious mental illness
have greater difficulties coping with disaster events, including
higher avoidance, less resilience, and a stronger likelihood of
an adverse exacerbation of symptoms to a distant event, let
alone one happening in the present day. Treatment continuity
is critical to prevent personally and financially costly
exacerbations. This research demonstrated that individualized
service modality decisions to promote engagement are
effectively determined between patient and provider.
Furthermore, telemedicine promoted continuity of care during
the pandemic across all subpopulations of CMHC patients with
serious mental illness, with some populations demonstrating
more utilization than others.

This research examined the initial months after the state of
emergency; a more comprehensive evaluation of the
effectiveness of telemedicine for people with serious mental
illness is needed. Stakeholders, including patients, providers,
administrators, and policymakers, require data demonstrating
how best to sustain engagement in care for CMHC patients in
order to make decisions about when and for whom telemedicine
is efficacious.

Conflicts of Interest
None declared.

Multimedia Appendix 1
Community mental health center treatment codes.
[DOCX File , 13 KB-Multimedia Appendix 1]

References

1. Dismuke CE, Egede LE. Association of serious psychological distress with health services expenditures and utilization in
a national sample of US adults. Gen Hosp Psychiatry 2011;33(4):311-317. [doi: 10.1016/j.genhosppsych.2011.03.014]
[Medline: 21762826]

JMIR Ment Health 2022 | vol. 9 | iss. 3 | e33092 | p. 9https://mental.jmir.org/2022/3/e33092
(page number not for citation purposes)

Ainslie et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://jmir.org/api/download?alt_name=mental_v9i3e33092_app1.docx&filename=60bd4b38eb71c0a647030f5f997bfbe2.docx
https://jmir.org/api/download?alt_name=mental_v9i3e33092_app1.docx&filename=60bd4b38eb71c0a647030f5f997bfbe2.docx
http://dx.doi.org/10.1016/j.genhosppsych.2011.03.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21762826&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


2. Olfson M, Wang S, Wall M, Marcus SC, Blanco C. rends in serious psychological distress and outpatient mental health
care of US adults. JAMA Psychiatry 2019 Feb 01;76(2):152-161 [FREE Full text] [doi: 10.1001/jamapsychiatry.2018.3550]
[Medline: 30484838]

3. Kessler RC, Chiu WT, Demler O, Merikangas KR, Walters EE. Prevalence, severity, and comorbidity of 12-month DSM-IV
disorders in the National Comorbidity Survey Replication. Arch Gen Psychiatry 2005 Jun;62(6):617-627 [FREE Full text]
[doi: 10.1001/archpsyc.62.6.617] [Medline: 15939839]

4. Cloutier M, Aigbogun MS, Guerin A, Nitulescu R, Ramanakumar AV, Kamat SA, et al. The economic burden of
schizophrenia in the United States in 2013. J Clin Psychiatry 2016 Jun;77(6):764-771. [doi: 10.4088/JCP.15m10278]
[Medline: 27135986]

5. Kvedar J, Coye MJ, Everett W. Connected health: a review of technologies and strategies to improve patient care with
telemedicine and telehealth. Health Aff (Millwood) 2014 Feb;33(2):194-199. [doi: 10.1377/hlthaff.2013.0992] [Medline:
24493760]

6. Choi KR, Easterlin MC. Intervention models for increasing access to behavioral health services among youth: a systematic
review. J Dev Behav Pediatr 2018 Dec;39(9):754-762. [doi: 10.1097/DBP.0000000000000623] [Medline: 30334855]

7. Brown JD, Barrett A, Hourihan K, Caffery E, Ireys HT. State variation in the delivery of comprehensive services for
Medicaid beneficiaries with schizophrenia and bipolar disorder. Community Ment Health J 2015 Jul;51(5):523-534. [doi:
10.1007/s10597-015-9857-5] [Medline: 25786723]

8. Mueser KT, Corrigan PW, Hilton DW, Tanzman B, Schaub A, Gingerich S, et al. Illness management and recovery: a
review of the research. Psychiatr Serv 2002 Oct;53(10):1272-1284. [doi: 10.1176/appi.ps.53.10.1272] [Medline: 12364675]

9. Saloner B, Bandara S, Bachhuber M, Barry CL. Insurance coverage and treatment use under the Affordable Care Act among
adults with mental and substance use disorders. Psychiatr Serv 2017 Jun 01;68(6):542-548. [doi: 10.1176/appi.ps.201600182]
[Medline: 28093059]

10. McCarthy JF, Blow FC, Valenstein M, Fischer EP, Owen RR, Barry KL, et al. Veterans Affairs Health System and mental
health treatment retention among patients with serious mental illness: evaluating accessibility and availability barriers.
Health Serv Res 2007 Jun;42(3 Pt 1):1042-1060 [FREE Full text] [doi: 10.1111/j.1475-6773.2006.00642.x] [Medline:
17489903]

11. Douglas MD, Xu J, Heggs A, Wrenn G, Mack DH, Rust G. Assessing telemedicine utilization by using Medicaid claims
data. Psychiatr Serv 2017 Feb 01;68(2):173-178 [FREE Full text] [doi: 10.1176/appi.ps.201500518] [Medline: 27691381]

12. Sauers-Ford HS, Hamline MY, Gosdin MM, Kair LR, Weinberg GM, Marcin JP, et al. Acceptability, usability, and
effectiveness: a qualitative study evaluating a pediatric telemedicine program. Acad Emerg Med 2019 Sep;26(9):1022-1033
[FREE Full text] [doi: 10.1111/acem.13763] [Medline: 30974004]

13. Creedon TB, Schrader KE, O'Brien PL, Lin JR, Carroll CD, Mulvaney-Day N. Rural-nonrural differences in telemedicine
use for mental and substance use disorders among Medicaid beneficiaries. Psychiatr Serv 2020 Aug 01;71(8):756-764.
[doi: 10.1176/appi.ps.201900444] [Medline: 32290806]

14. Goldman ML, Druss BG, Horvitz-Lennon M, Norquist GS, Kroeger Ptakowski K, Brinkley A, et al. Mental health policy
in the era of COVID-19. Psychiatr Serv 2020 Nov 01;71(11):1158-1162. [doi: 10.1176/appi.ps.202000219] [Medline:
32517639]

15. Yang J, Landrum MB, Zhou L, Busch AB. Disparities in outpatient visits for mental health and/or substance use disorders
during the COVID surge and partial reopening in Massachusetts. Gen Hosp Psychiatry 2020;67:100-106 [FREE Full text]
[doi: 10.1016/j.genhosppsych.2020.09.004] [Medline: 33091782]

16. Connolly SL, Stolzmann KL, Heyworth L, Weaver KR, Bauer MS, Miller CJ. Rapid increase in telemental health within
the Department of Veterans Affairs during the COVID-19 pandemic. Telemed J E Health 2020 Oct 14:1. [doi:
10.1089/tmj.2020.0233] [Medline: 32926664]

17. Choi NG, Hegel MT, Marti N, Marinucci ML, Sirrianni L, Bruce ML. Telehealth problem-solving therapy for depressed
low-income homebound older adults. Am J Geriatr Psychiatry 2014 Mar;22(3):263-271 [FREE Full text] [doi:
10.1097/JGP.0b013e318266b356] [Medline: 23567376]

18. Muir SD, de Boer K, Nedeljkovic M, Meyer D. Barriers and facilitators of videoconferencing psychotherapy implementation
in veteran mental health care environments: a systematic review. BMC Health Serv Res 2020 Nov 01;20(1):999 [FREE
Full text] [doi: 10.1186/s12913-020-05858-3] [Medline: 33131495]

19. Mulligan J, Haddock G, Hartley S, Davies J, Sharp T, Kelly J, et al. An exploration of the therapeutic alliance within a
telephone-based cognitive behaviour therapy for individuals with experience of psychosis. Psychol Psychother 2014
Dec;87(4):393-410. [doi: 10.1111/papt.12018] [Medline: 24464969]

20. Shigekawa E, Fix M, Corbett G, Roby DH, Coffman J. The current state of telehealth evidence: a rapid review. Health Aff
(Millwood) 2018 Dec;37(12):1975-1982. [doi: 10.1377/hlthaff.2018.05132] [Medline: 30633674]

21. Choi NG, Marti CN, Wilson NL, Chen GJ, Sirrianni L, Hegel MT, et al. Effect of telehealth treatment by lay counselors
vs by clinicians on depressive symptoms among older adults who are homebound: a randomized clinical trial. JAMA Netw
Open 2020 Aug 03;3(8):e2015648 [FREE Full text] [doi: 10.1001/jamanetworkopen.2020.15648] [Medline: 32865577]

JMIR Ment Health 2022 | vol. 9 | iss. 3 | e33092 | p. 10https://mental.jmir.org/2022/3/e33092
(page number not for citation purposes)

Ainslie et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/30484838
http://dx.doi.org/10.1001/jamapsychiatry.2018.3550
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30484838&dopt=Abstract
http://europepmc.org/abstract/MED/15939839
http://dx.doi.org/10.1001/archpsyc.62.6.617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15939839&dopt=Abstract
http://dx.doi.org/10.4088/JCP.15m10278
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27135986&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2013.0992
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24493760&dopt=Abstract
http://dx.doi.org/10.1097/DBP.0000000000000623
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30334855&dopt=Abstract
http://dx.doi.org/10.1007/s10597-015-9857-5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25786723&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.53.10.1272
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12364675&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.201600182
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28093059&dopt=Abstract
http://europepmc.org/abstract/MED/17489903
http://dx.doi.org/10.1111/j.1475-6773.2006.00642.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17489903&dopt=Abstract
http://europepmc.org/abstract/MED/27691381
http://dx.doi.org/10.1176/appi.ps.201500518
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27691381&dopt=Abstract
https://doi.org/10.1111/acem.13763
http://dx.doi.org/10.1111/acem.13763
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30974004&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.201900444
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32290806&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.202000219
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32517639&dopt=Abstract
http://europepmc.org/abstract/MED/33091782
http://dx.doi.org/10.1016/j.genhosppsych.2020.09.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33091782&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2020.0233
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32926664&dopt=Abstract
http://europepmc.org/abstract/MED/23567376
http://dx.doi.org/10.1097/JGP.0b013e318266b356
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23567376&dopt=Abstract
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-05858-3
https://bmchealthservres.biomedcentral.com/articles/10.1186/s12913-020-05858-3
http://dx.doi.org/10.1186/s12913-020-05858-3
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33131495&dopt=Abstract
http://dx.doi.org/10.1111/papt.12018
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24464969&dopt=Abstract
http://dx.doi.org/10.1377/hlthaff.2018.05132
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30633674&dopt=Abstract
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/10.1001/jamanetworkopen.2020.15648
http://dx.doi.org/10.1001/jamanetworkopen.2020.15648
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32865577&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


22. Choi NG, Marti CN, Bruce ML, Hegel MT, Wilson NL, Kunik ME. Six-month postintervention depression and disability
outcomes of in-home telehealth problem-solving therapy for depressed, low-income homebound older adults. Depress
Anxiety 2014 Aug;31(8):653-661 [FREE Full text] [doi: 10.1002/da.22242] [Medline: 24501015]

23. Fortney JC, Pyne JM, Kimbrell TA, Hudson TJ, Robinson DE, Schneider R, et al. Telemedicine-based collaborative care
for posttraumatic stress disorder: a randomized clinical trial. JAMA Psychiatry 2015 Jan;72(1):58-67. [doi:
10.1001/jamapsychiatry.2014.1575] [Medline: 25409287]

24. O'Reilly R, Bishop J, Maddox K, Hutchinson L, Fisman M, Takhar J. Is telepsychiatry equivalent to face-to-face psychiatry?
results from a randomized controlled equivalence trial. Psychiatr Serv 2007 Jun;58(6):836-843. [doi:
10.1176/ps.2007.58.6.836] [Medline: 17535945]

25. Schulze LN, Stentzel U, Leipert J, Schulte J, Langosch J, Freyberger HJ, et al. Improving medication adherence with
telemedicine for adults with severe mental illness. Psychiatr Serv 2019 Mar 01;70(3):225-228. [doi:
10.1176/appi.ps.201800286] [Medline: 30651059]

26. Talley RM, Brunette MF, Adler DA, Dixon LB, Berlant J, Erlich MD, et al. Telehealth and the community SMI population:
reflections on the disrupter experience of COVID-19. J Nerv Ment Dis 2021 Jan;209(1):49-53. [doi:
10.1097/NMD.0000000000001254] [Medline: 33003053]

27. Guinart D, Marcy P, Hauser M, Dwyer M, Kane JM. Patient attitudes toward telepsychiatry during the COVID-19 pandemic:
a nationwide, multisite survey. JMIR Ment Health 2020 Dec 22;7(12):e24761 [FREE Full text] [doi: 10.2196/24761]
[Medline: 33302254]

28. Lynch DA, Medalia A, Saperstein A. The design, implementation, and acceptability of a telehealth comprehensive recovery
service for people with complex psychosis living in NYC during the COVID-19 crisis. Front Psychiatry 2020;11:581149
[FREE Full text] [doi: 10.3389/fpsyt.2020.581149] [Medline: 33101093]

29. Chen JA, Chung W, Young SK, Tuttle MC, Collins MB, Darghouth SL, et al. COVID-19 and telepsychiatry: early outpatient
experiences and implications for the future. Gen Hosp Psychiatry 2020;66:89-95 [FREE Full text] [doi:
10.1016/j.genhosppsych.2020.07.002] [Medline: 32750604]

30. Costa M, Reis G, Pavlo A, Bellamy C, Ponte K, Davidson L. Tele-mental health utilization among people with mental
illness to access care during the CoViD-19 pandemic. Community Ment Health J 2021 May;57(4):720-726 [FREE Full
text] [doi: 10.1007/s10597-021-00789-7] [Medline: 33566269]

31. Chu C, Cram P, Pang A, Stamenova V, Tadrous M, Bhatia RS. Rural telemedicine use before and during the COVID-19
pandemic: a repeated cross-sectional study. J Med Internet Res 2021 Mar 24:e26960 [FREE Full text] [doi: 10.2196/26960]
[Medline: 33769942]

32. Lam K, Lu AD, Shi Y, Covinsky KE. Assessing telemedicine unreadiness among older adults in the United States during
the COVID-19 pandemic. JAMA Intern Med 2020 Oct 01;180(10):1389-1391. [doi: 10.1001/jamainternmed.2020.2671]
[Medline: 32744593]

33. Batsis JA, DiMilia PR, Seo LM, Fortuna KL, Kennedy MA, Blunt HB, et al. Effectiveness of ambulatory telemedicine
care in older adults: a systematic review. J Am Geriatr Soc 2019 May 08:1737-1749. [doi: 10.1111/jgs.15959] [Medline:
31066916]

34. Vyas S, Murren-Boezem J, Solo-Josephson P. Analysis of a pediatric telemedicine program. Telemed J E Health 2018 Apr
24:993-997. [doi: 10.1089/tmj.2017.0281] [Medline: 29688823]

35. Boydell KM, Hodgins M, Pignatiello A, Teshima J, Edwards H, Willis D. Using technology to deliver mental health services
to children and youth: a scoping review. J Can Acad Child Adolesc Psychiatry 2014 May;23(2):87-99 [FREE Full text]
[Medline: 24872824]

36. Nicholas J, Bell IH, Thompson A, Valentine L, Simsir P, Sheppard H, et al. Implementation lessons from the transition to
telehealth during COVID-19: a survey of clinicians and young people from youth mental health services. Psychiatry Res
2021 May;299:113848. [doi: 10.1016/j.psychres.2021.113848] [Medline: 33725578]

37. Mitchell S. Ethical concerns of school closures for low-income school aged children. Voice Bioethics 2020;6:1 [FREE Full
text] [doi: 10.7916/vib.v6i.7057]

38. Hoffman JA, Miller EA. Addressing the consequences of school closure due to COVID-19 on children's physical and mental
well-being. World Med Health Policy 2020 Aug 20;59(12):1309-1310 [FREE Full text] [doi: 10.1002/wmh3.365] [Medline:
32904951]

39. Usher K, Bhullar N, Jackson D. Life in the pandemic: social isolation and mental health. J Clin Nurs 2020 May
06;29(15-16):2756-2757 [FREE Full text] [doi: 10.1111/jocn.15290]

40. Barlati S, Nibbio G, Vita A. Schizophrenia during the COVID-19 pandemic. Curr Opin Psychiatry 2021 May
01;34(3):203-210. [doi: 10.1097/YCO.0000000000000702] [Medline: 33587494]

Abbreviations
CMHC: community mental health center
OR: odds ratio

JMIR Ment Health 2022 | vol. 9 | iss. 3 | e33092 | p. 11https://mental.jmir.org/2022/3/e33092
(page number not for citation purposes)

Ainslie et alJMIR MENTAL HEALTH

XSL•FO
RenderX

http://europepmc.org/abstract/MED/24501015
http://dx.doi.org/10.1002/da.22242
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24501015&dopt=Abstract
http://dx.doi.org/10.1001/jamapsychiatry.2014.1575
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25409287&dopt=Abstract
http://dx.doi.org/10.1176/ps.2007.58.6.836
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=17535945&dopt=Abstract
http://dx.doi.org/10.1176/appi.ps.201800286
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30651059&dopt=Abstract
http://dx.doi.org/10.1097/NMD.0000000000001254
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33003053&dopt=Abstract
https://mental.jmir.org/2020/12/e24761/
http://dx.doi.org/10.2196/24761
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33302254&dopt=Abstract
https://doi.org/10.3389/fpsyt.2020.581149
http://dx.doi.org/10.3389/fpsyt.2020.581149
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33101093&dopt=Abstract
http://europepmc.org/abstract/MED/32750604
http://dx.doi.org/10.1016/j.genhosppsych.2020.07.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32750604&dopt=Abstract
http://europepmc.org/abstract/MED/33566269
http://europepmc.org/abstract/MED/33566269
http://dx.doi.org/10.1007/s10597-021-00789-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33566269&dopt=Abstract
https://doi.org/10.2196/26960
http://dx.doi.org/10.2196/26960
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33769942&dopt=Abstract
http://dx.doi.org/10.1001/jamainternmed.2020.2671
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32744593&dopt=Abstract
http://dx.doi.org/10.1111/jgs.15959
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31066916&dopt=Abstract
http://dx.doi.org/10.1089/tmj.2017.0281
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29688823&dopt=Abstract
http://europepmc.org/abstract/MED/24872824
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24872824&dopt=Abstract
http://dx.doi.org/10.1016/j.psychres.2021.113848
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33725578&dopt=Abstract
https://journals.library.columbia.edu/index.php/bioethics/article/view/7057
https://journals.library.columbia.edu/index.php/bioethics/article/view/7057
http://dx.doi.org/10.7916/vib.v6i.7057
http://europepmc.org/abstract/MED/32904951
http://dx.doi.org/10.1002/wmh3.365
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32904951&dopt=Abstract
https://onlinelibrary
http://dx.doi.org/10.1111/jocn.15290
http://dx.doi.org/10.1097/YCO.0000000000000702
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33587494&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/


Edited by J Torous; submitted 23.08.21; peer-reviewed by RA Karin, J Torous; accepted 24.01.22; published 21.03.22

Please cite as:
Ainslie M, Brunette MF, Capozzoli M
Treatment Interruptions and Telemedicine Utilization in Serious Mental Illness: Retrospective Longitudinal Claims Analysis
JMIR Ment Health 2022;9(3):e33092
URL: https://mental.jmir.org/2022/3/e33092
doi: 10.2196/33092
PMID:

©Marcy Ainslie, Mary F Brunette, Michelle Capozzoli. Originally published in JMIR Mental Health (https://mental.jmir.org),
21.03.2022. This is an open-access article distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in JMIR Mental Health, is properly cited. The complete bibliographic information, a
link to the original publication on https://mental.jmir.org/, as well as this copyright and license information must be included.

JMIR Ment Health 2022 | vol. 9 | iss. 3 | e33092 | p. 12https://mental.jmir.org/2022/3/e33092
(page number not for citation purposes)

Ainslie et alJMIR MENTAL HEALTH

XSL•FO
RenderX

https://mental.jmir.org/2022/3/e33092
http://dx.doi.org/10.2196/33092
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

