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Abstract

Objective: Due to limited access to psychiatrists in some emergency departments (EDs), patients
presenting to an ED with acute mental illness concerns could wait days either in the ED or as a
medicine/surgery admission waiting for a consultation. Telepsychiatry may improve access to care
and thereby decrease ED wait times and admission rates.

Methods: ED visits with a primary diagnosis of mental illness were identified using 2010-2018
Medicare claims. We matched 134 EDs across 22 states who implemented telepsychiatry between
2013-2016 1:1 to a control ED without telepsychiatry on a range of characteristics including
availability of in-person psychiatrist consultations. Outcomes included patients’ likelihood of
admission to a medical/surgery or psychiatric bed, mental illness spending, prolonged ED length
of stay (LOS) (=2 midnights in ED), 90-day mortality, and outpatient follow-up care. Using a
difference-in-difference design, changes in outcomes between the three-year pre- vs. two years
post-adoption at our intervention and control EDs were compared.

Results: There were 172,708 ED visits for mental illness across the 134 matched pairs of EDs.
Telepsychiatry adoption was associated with increased admissions to a psychiatric bed (differential
increase 4.3%, p<0.001), decreased admissions to a medical/surgical bed (differential decrease
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2.0%, p<0.001), increased likelihood of having a prolonged ED LOS (differential increase 3.0%,
p<0.001), and increased mental illness spending (differential increase $292, p<0.01).

Conclusions: Telepsychiatry adoption was associated with a lower likelihood of admission to a
medical/surgery bed, but an increased likelihood of admission to a psychiatric bed and prolonged
ED LOS.

Between 2006 and 2014, mental illness emergency department (ED) visits increased by 40%
and the subset of visits for suicide attempts or suicidal ideation more than quadrupled.

This growth has exacerbated challenges in providing specialty care for ED patients with
mental illness. When caring for patients with acute mental illness, ED physicians rely

on consultation from a psychiatrist. Unfortunately, many EDs are not routinely staffed

with psychiatrists.? Patients often wait a long time to be assessed in the ED or may be
unnecessarily admitted to a medical/surgery bed awaiting evaluation.34

Telepsychiatry, a technology now adopted in 20% of EDs in the United States, could
address the gap between psychiatry capacity and growing need in EDs nationally.2 In the
telepsychiatry model, the ED provider evaluates the patient and decides whether there is

a need for a psychiatrist consultation. The remote psychiatrist interviews the patient via
videoconference and provides their recommendations to the ED provider. EDs with limited
psychiatrist capacity have introduced telepsychiatry to improve access and quality of care
to reduce ED length of stay (LOS), decreasing hospitalizations, and increasing outpatient
follow-up care.>8

Prior studies that evaluate the impact of telepsychiatry have mixed findings in terms

of hospital admissions, ED LOS, mental illness outpatient follow-up care, and inpatient
spending.5=9 These important studies have had limitations including focusing on just a single
health system, geographic area, or telepsychiatry program. Others include not addressing
temporal trends over time in outcomes or focusing on patients that received a telepsychiatry
consultation as there may be selection bias in who receives a consultation versus those that
do not. It remains unclear whether telepsychiatry, as implemented on a national scale across
EDs, is associated with improved outcomes for patients with acute mental illness presenting
to the ED.

We assessed the impact of telepsychiatry adoption in 134 EDs across 22 states between
2013-2016 on the likelihood of admission to a medical/surgical bed, admission to a
psychiatric bed, mental illness spending, ED LOS, mental illness outpatient follow-up care,
and mortality.

METHODS

We evaluated the impact of telepsychiatry by comparing patterns of care among patients
with a mental illness diagnosis who presented to EDs with telepsychiatry capacity with
patients in matched control EDs that did not have telepsychiatry.10 We included all ED visits
in our analysis regardless of whether it received a telepsychiatry consultation.
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We employed a difference-in-difference approach comparing the change in patterns of care
in the three years before to the two years after in EDs that adopted telepsychiatry to those
that did not over that same period (“control EDs”).

Telepsychiatry in EDs

Telepsychiatry provides patients with a real-time video telecommunication consultation with
a psychiatrist. The psychiatrist conducts a standard history and mental status examination
and has access to the medical record. The psychiatrists write a consultant note which
provides recommendations for acute management. Management is facilitated by local

ED staff, which includes mental health specialists (e.g., social workers). If psychiatric
hospitalization is required, the bed search is conducted by local ED staff. EDs may use
telepsychiatry for all consultations or consultations when a psychiatrist is unavailable (e.qg.,
evenings, weekends).

Identifying EDs with Telepsychiatry Capacity

There is no comprehensive list of which EDs use telepsychiatry and when it was introduced.
We used data from InTouch, a telemedicine company that provides infrastructure for

EDs that want to deploy telepsychiatry including software and bedside videoconferencing
equipment. The consulting psychiatrists, who are chosen by the local ED, can work within
local health systems, academic institutions, or for private companies. InTouch provided the
names and dates of telepsychiatry adoption for 134 EDs in 22 states across multiple health
systems between 2013-2016. The data did not capture information on how each ED used
telepsychiatry (e.g., evenings, weekends, or 24/7) or who their consulting psychiatrists were.

Data Sources and Study Sample

We used 2010-2018 de-identified data for Medicare fee-for-service beneficiaries 18 years
and older: outpatient facility and inpatient claims for all beneficiaries and professional
claims for a 20% sample. Telepsychiatry was introduced between 2013-6 for each ED
studied, which allowed us to look at three-years pre- and two-years post-adoption.

Our analysis focused on all ED visits to short-term acute care and critical access hospitals
with a primary diagnosis of mental illness (substance use disorders were excluded).

Mental illnesses were identified and categorized using the Agency for Healthcare Research
and Quality Clinical Classification system and ICD-9-CM and ICD-10-CM diagnoses
(eAppendix).11 Lower volume mental illness diagnoses were grouped into a single “other”
category. Patients could have more than one ED visit in the sample.

Treatment of mental illness may involve transfers from one facility to another. To capture
“episodes” across multiple facilities, we linked ED and inpatient claim records with a mental
illness primary diagnosis for the same beneficiary if their dates of service overlapped or
immediately followed one another.12 For example, if a patient presented to one hospital’s
ED, was kept overnight on an observation stay, and then transferred to another hospital’s
psychiatric bed for an inpatient stay, this was combined into a single episode and assigned to
the first hospital where the patient received care.
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Patient and Hospital Characteristics

Using Medicare enrollment files we characterized patients based on age group, gender,

dual enrollment in Medicaid, original reason for Medicare enrollment (old age vs. disability/
end-stage renal disease), primary diagnosis for ED visit (anxiety disorders, mood disorders,
schizophrenia/other psychotic disorders, suicide and self-inflicted injury, other), and having
>1 inpatient stay or ED visit in 90 days prior to their ED visit. For each patient
characteristic, we measured the standardized difference in means between the telepsychiatry
and control ED visits to ensure they did not exceed 0.10, a threshold that signifies minimal
difference.13

We characterized hospitals based on number of beds, Census region, availability of in-
person psychiatrist care in the ED, rurality, location in Medicaid expansion state, and
number of baseline mental illness ED visits. Using survey data from the 2018 American
Hospital Association (AHA),# the availability of in-person ED psychiatrist care was
based on whether the hospital reported in-person psychiatric consultation services or in-
person psychiatric ED care. Hospitals were classified as rural if they were located outside
a metropolitan statistical area.1> The number of baseline mental illness ED visits was
measured in 2010-2, the three years prior to telepsychiatry adoption in our sample.

Hospital Matching

We performed a 1:1 match based on hospital characteristics that we hypothesized impacted
either the adoption of telepsychiatry or study outcomes: hospital size, census region, rural
status, state Medicaid expansion status, availability of ED in-person psychiatrist care, and
the number of baseline mental illness ED visits (Table 1).

Control EDs were sampled from all short-term acute care hospitals and critical access
hospitals EDs that did not implement telepsychiatry via InTouch that had =1 ED visit with
a primary mental illness diagnosis in each 6-month period from 2010-2018. To conduct the
match, we used cardinality matching using the R “designmatch” package.16-22

Identification of ED visits in Telepsychiatry and Control Hospitals

ED visits were included in our analyses if they occurred at telepsychiatry or matched control
EDs in the three years prior to telepsychiatry adoption or the two years post, with one
exception: we excluded visits in the six-month transition period in which telepsychiatry was
adopted. Each calendar year was divided into six-month blocks to facilitate the matching.
For example, if the ED in Hospital A adopted telepsychiatry in February 2013, and was
matched to control Hospital B, then for both hospitals the three-year pre-adoption period
would be January 2010 to December 2012, the six-month transition period would be January
to June 2013, and the two-year post-adoption period would be July 2013 to June 2015.

Study Outcomes

Our five outcomes were: disposition from the ED (discharge, medical/surgical admission,
admission to psychiatric specialty bed), prolonged ED LOS, 90-day mental illness
institutional spending (defined below), mental illness outpatient follow-up care, and 90-day
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mortality. Admission to a psychiatric specialty bed included admission to a psychiatric
hospital or a psychiatric unit within an acute care hospital.

Our data only provide the day of admission and discharge and we cannot measure ED

LOS in hours. Consistent with prior work,” we captured prolonged ED LOS with a
dichotomous measure of whether the patient spent 22 midnights in the ED prior to discharge
or admission. ED visits that result in admission do not provide the date of admission to

the hospital. In these cases, we measured the number of midnights between presentation

to the ED and the date of the first professional claim for a hospital admission note. There
was no admission note for 8.2% of ED visits that result in an admission. To address these
missing data, we used multiple imputation (Stata’s mi impute) to impute prolonged LOS
using the patient characteristics listed above. This outcome was limited to the random 20%
of beneficiaries for whom we had professional claims.

Mental illness institutional spending encompassed payments to hospitals for mental illness
inpatient and ED care23-26 incurred during the 90 days from ED presentation as our
hypothesis was that telepsychiatry would decrease admission rates. Payments to a hospital
for admission to a medical/surgical bed would be included in mental illness institutional
spending if the primary diagnosis was for mental illness.

Consistent with prior work,27-2% mental illness outpatient follow-up care was the receipt of
a visit with a mental illness diagnosis in the primary or secondary diagnostic field with a
specialty mental health provider (psychiatrist, psychologist, social worker) within two weeks
of ED discharge. Because follow-up care after an inpatient hospitalization would be unlikely
to be impacted by an ED telepsychiatry consultation, this measure was limited to the subset
of patients discharged from the ED and the 20% random sample of people with professional
claims.

Statistical Analysis

We performed a difference-in-differences analysis to measure changes in the outcomes
among patients in telepsychiatry EDs versus the matched control EDs. To minimize bias
from differential changes over time in the patient population at telepsychiatry and control
EDs, we adjusted our estimates for differences in patient characteristics in each time period.

To measure change, we used a series of logistic and linear regression models (appropriate for
the outcome) that included an indicator for the post period, for treatment (i.e., telepsychiatry
ED), and an interaction of the two terms. We clustered standard errors at the hospital level
given care patterns are likely correlated within hospitals. We estimated our models in Stata
15, reporting the average marginal effects of telepsychiatry adoption.

We conducted subgroup analyses to assess heterogeneity of associations among patients
with greater severity of illness vs. not (=1 mental illness hospitalization in prior 90 days).

In a sensitivity analysis, we compare the unadjusted vs. adjusted differential changes. We
also tested the parallel trends assumption for each outcome in the three years prior to
telepsychiatry adoption, a key assumption for difference-in-difference analyses (eAppendix).
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This study was conducted between December 15, 2019 through February 1, 2021. The
Harvard Faculty of Medicine Institutional Review Board exempted this study from review.

RESULTS

Telepsychiatry and Control EDs

The majority of EDs adapting telepsychiatry lacked in-person psychiatrist care (64%), were
located in urban areas (67%), had fewer than 400 hospital beds (92%), and had 120.2 mental
illness ED visits per year at baseline (Table 1).

Characteristics of Patients who Present to ED with a Mental lliness Diagnosis

There were 50,420 and 51,445 mental illness ED visits during the 3-year pre-period at
telepsychiatry and control EDs, and 35,861 and 34,982 visits during the 2-year post-period,
accounting for 2.4% of all ED visits across telepsychiatry and control EDs in the pre- and
post-periods. Patient characteristics for visits at telepsychiatry and control EDs were similar
in the pre-period (Table 2). However, there were modest differences in the fraction of ED
visits with a primary diagnosis of suicidal ideation and intentional self-injury: 7% and 6%
of ED visits in the pre- versus 14% and 11% in the post-period at telepsychiatry and control
EDs.

Differential Change in Adjusted Outcomes at Telepsychiatry and Control EDs

The admission rate to a psychiatric bed in the pre-period was 20.2% at telepsychiatry and
23.8% at control EDs. The admission rate increased by 3.0% at telepsychiatry and decrease
by 1.2% at control EDs (Figure 1). After controlling for patient characteristics, there was

a net differential increase in admission rate to a psychiatric bed of 4.3% (95% C1=3.5-5.0)
at telepsychiatry EDs (Table 3 and Figure 1). In contrast, telepsychiatry adoption was
associated with a differential decrease in admission to a medical/surgical bed (-2.0%, 95%
Cl=-2.8- -1.3). After controlling for changes in patient characteristics, there was a 2.3%
differential increase in admission of any type (95% CIl=1.5-3.1, p<0.001)

Telepsychiatry adoption was associated with a differential increase in the fraction of ED
visits with prolonged ED LOS (3.0%, 95% Cl=1.8-4.1) and mental illness institutional
spending ($292, 95% C1=83-501) (Table 3). In a sensitivity analysis we measured changes
in total institutional spending regardless of the primary diagnosis and there was a similar
differential increase at telepsychiatry hospitals ($352, 95% CI=66-639).

There was no difference between telepsychiatry and control EDs in 2-week outpatient
follow-up visits (=0.7%, 95% Cl=-3.3-1.9) and 90-day mortality (0.2%, 95% CI=-0.1-0.4).
Our sensitivity analysis found no substantive differences between the unadjusted vs. adjusted
differential changes.

In subgroup analyses, among those with greater severity of mental illness vs. not, there was
a greater increase in admission to a psychiatric bed (5.3% vs. 3.8%, p<0.001), greater
decrease in admission to a medical/surgical bed (-2.4% vs. —1.9%, p<0.001), greater
increase in prolonged ED LOS (5.4% vs. 2.5%, p<0.001), and mental illness spending ($700
vs. $216, p=0.02) (Table 4).
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DISCUSSION

In the first large national examination of telepsychiatry in EDs, we find that telepsychiatry
adoption was associated with fewer medical/surgery admissions, increased psychiatry
admissions, and prolonged ED LOS.

Our finding that the overall admission rate (medical/surgery or psychiatric bed) was higher
is consistent with one prior evaluation of telepsychiatry in 13 critical access hospitals.82
However, it conflicts with a study of 30 rural South Carolina EDs which found an overall
decrease in admissions® and another of 18 New York ED’s which reported no change in
admission30 (both studies did not differentiate by type of admission). It is unclear what
drives the conflicting findings. One potential driver may be differences in the patient
populations, as other studies did not focus on ED visits among Medicare fee-for-service
beneficiaries. Another possibility could be differences in the quality of consultation or
selection biases in who received a telepsychiatry consultation. For example, the South
Carolina study was limited to EDs being served by one telepsychiatry group and to patients
who received a telepsychiatry consultation.

One potential underlying mechanism for the changes we observed is that consulting
psychiatrists may have been more likely to recommend admission to a psychiatric bed.

We did find a slight differential increase in patients being diagnosed with suicidal ideation
and intentional self-injury at the intervention EDs. It is possible that the consulting
psychiatrists identified more patients at risk of harming themselves or requiring more
intensive psychiatric care, leading to a larger fraction of patients with prolonged ED LOS
and increases in spending. Given national shortages of inpatient psychiatric beds,3! finding
an inpatient bed for a patient with mental illness could take time. These patients may
otherwise have been discharged from the ED, emphasizing that increased admissions to a
psychiatric bed could reflect a higher quality of care in EDs with telepsychiatry. We believe
the decrease in the rate of medical/surgery admissions is a mark of higher quality care.

Telepsychiatry may be beneficial financially for local EDs. From the perspective of an
administrator at an acute care hospital, having fewer psychiatric admissions that are being
boarded as medical admissions may be preferable given limited bed supply, and psychiatric
admissions could be viewed as less lucrative than a medical/surgery admission. Also, given
the low number of mental illness visits per week at many EDs, it may not be financially
feasible to have in-person psychiatric capacity, and telepsychiatry may be the only option.
Still, the increase in ED LOS and admission rates may lead to overcrowding in EDs.

We found no differential change in outpatient follow-up care. Further changes may be
needed to help local ED providers initiate outpatient follow-up between the patient and a
local mental health provider.

Our analysis has several limitations. First, ED LOS was measured as midnights in the ED
as claims data do not provide admission and discharge times. Thus, our analysis captures
prolonged ED LOS. Second, we only know that telepsychiatry was available in an ED but
do not know how it was used (e.g., during weekends, or 24-hours) and the frequency of its
use. We believe this “intention-to-treat” framework is less likely to be biased by selection
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of which patients receive a telepsychiatry consultation and captures the population level
question of what impact adoption of telepsychiatry has on ED patterns of care. Third, our
analysis is unable to capture the extent to which in-person psychiatric care is available in
each ED. The AHA survey only provides a yes/no question about the availability of such
care. Fourth, our analysis does not include measures of whether telepsychiatry improved
clinical outcomes for patients presenting with acute mental illness. Fifth, our sample of 134
EDs across 22 states is a convenience sample and we do not know how it generalizes to all
EDs with telepsychiatry. Sixth, we do not know the characteristics of psychiatrists involved
in providing these services, as these data were not provided. Seventh, our study period
includes the transition from ICD9 to ICD10. Prior research shows an increase in identifying
intentional self-injury diagnoses following the transition.32 Finally, our findings are limited
to Medicare beneficiaries and might not be generalizable to other populations, such as those
with commercial insurance or Medicaid but not dual-eligible for Medicare.33

CONCLUSION

Telepsychiatry adoption was associated with fewer medical/surgery admissions, increased
psychiatry admissions, and prolonged ED LOS. These changes may reflect higher quality
of care if consulting psychiatrists identified more patients requiring inpatient psychiatric
care who would have otherwise been discharged. Future work should assess the impact of
telepsychiatry on quality of care including longer-term patient outcomes.
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. Telepsychiatry adoption was associated with fewer medical/surgery

. These changes may reflect higher quality of care if consulting psychiatrists

. Future work should assess the impact of telepsychiatry on hospital finances

Highlights:

admissions, increased psychiatry admissions, and a higher likelihood of a
prolonged ED length of stay.

identified more patients requiring inpatient psychiatric care who would have
otherwise been admitted to a medical/surgical bed or discharged from the ED.

and longer-term patient outcomes.
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