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Abstract:

Objectives:

Telepsychiatry can improve access to psychiatric services for those who
otherwise cannot easily access care. Family physicians are gatekeepers
to specialized care in Ontario, so it is essential to understand predictors
relating to referrals to telepsychiatry to better plan services and increase
telepsychiatry adoption.

Methods:

This study used an annual retrospective cross-sectional study design to
compare physicians who referred their patients to telepsychiatry each
year from fiscal year (FY) 2008 to FY 2016. A one year (FY 2016)
comparison of family physicians who referred to telepsychiatry compared
to family physicians who did not refer to telepsychiatry matched (1:2) by
region was also conducted. Finally, we used statistical modelling to
understand the predictors of referring to telepsychiatry among
physicians.

Results:

Between FY 2008 to FY 2016, telepsychiatry visits increased from 925
visits to 13,825 visits. Thirty-two percent of Ontario primary care
physicians referred to telepsychiatry in 2017. Several characteristics
were notably different between family physicians who refer to
telepsychiatry (FPTs) and family physicians who do not refer to
telepsychiatry (FPNTs): FPTs were more likely to be from a residence
with less than 10,000 people, to have more nurse practitioners in the
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practice, and to be from a family health team than FPNTs. Rostered
patients of FPTs were more likely to reside in rural areas, have more
clinical complexity, and to utilize more mental health services compared
to FPNTs.

Conclusions:

There has been an increase in the use of telepsychiatry by patients and
9 family physicians over the study period and family physicians that are
live in a rural area, are part of a FHT, have more NPs, with more patients
in rural areas with high needs for mental health services are more likely
to refer to telepsychiatry.
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Abstract

Introduction

Telepsychiatry can improve access to psychiatric services for those who otherwise
cannot easily access care. Family physicians are gatekeepers to specialized care in
Ontario, so it is essential to understand predictors relating to referrals to telepsychiatry

to better plan services and increase telepsychiatry adoption.

Methods

This study used an annual retrospective cross-sectional study design to compare
physicians who referred their patients to telepsychiatry each year from fiscal year (FY)
2008 to FY 2016. A one year (FY 2016) comparison of family physicians who referred
to telepsychiatry compared to family physicians who did not refer to telepsychiatry
matched (1:2) by region was also conducted. Finally, we used statistical modelling to

understand the predictors of referring to telepsychiatry among physicians.

Results

Between FY 2008 to FY 2016, telepsychiatry visits increased from 925 visits to 13,825
visits. Thirty-two percent of Ontario primary care physicians referred to telepsychiatry in
2017. Several characteristics were notably different between family physicians who
refer to telepsychiatry (FPTs) and family physicians who do not refer to telepsychiatry
(FPNTs): FPTs were more likely to be from a residence with less than 10,000 people, to

have more nurse practitioners in the practice, and to be from a family health team than
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FPNTs. Rostered patients of FPTs were more likely to reside in rural areas, have more

clinical complexity, and to utilize more mental health services compared to FPNTSs.

Conclusion

There has been an increase in the use of telepsychiatry by patients and family
physicians over the study period, although there remains opportunity for significant
growth. Family physicians that live in rural areas, are part of a FHT, have more NPs,
with more rural and complex patients were more likely to refer to telepsychiatry. As
recent pro-telemedicine policies support the growth of telepsychiatry, this study will

serve as an important baseline.
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Introduction

Mental illness is among the world’s leading causes of sickness and disability; one in five
Canadians (two million Ontarians) and one in four people internationally will experience
mental illness or addiction.'* However, only one-third of Ontario patients reported
having their mental health needs met or partially met within primary care.! Patients from
lower-income countries and socially disadvantaged groups had lower rates of mental
health service utilization.#® Access to quality mental health services is often limited due
to rurality, physician shortages and variation in the availability of mental health

services.157-10

Telepsychiatry, the delivery of psychiatry via secure videoconferencing, can reduce
access barriers such as distance, cost of travel, weather, and workforce shortages.-%”
In particular, telepsychiatry can provide access to patients who otherwise are not able to
easily access services, potentially reducing unnecessary hospitalizations and ED
visits.!®1% Several studies have deemed telepsychiatry effective for various mental
health conditions and populations.?%?* Telemedicine has been shown to reduce
isolation and increase the morale of rural primary care practitioners.?>2¢ While there is
significant potential for telepsychiatry to connect patients to psychiatrists throughout
Ontario, recent evidence has shown minimal adoption by patients.?’” In Ontario during
the time of this study, in order to deliver and bill for telepsychiatry, psychiatrists were
typically required to use a centralized government funded telemedicine platform and

patients were typically required to access their telepsychiatry visit at a patient host site
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(a clinical site that connects to the centralized provincial network). It is important to note
that at the time this paper was submitted temporary policy changes to virtual care as a
result of Covid-19 (introduced March 2020) have created more options for home-based
care for patients, and have allowed physicians to deliver virtual care via a variety of
virtual platforms. These recent changes will be discussed in relation to study findings

in the discussion section.

Family physicians are the gatekeepers to specialist care in Canada and other parts of
the world.?82° Common reasons for family physician referral to psychiatry include
obtaining medication recommendations, obtaining second opinions, or non-
pharmacological treatment recommendations.3° Evidence shows providers who are
more isolated had more positive feelings about telemedicine.?> Positive perceptions of
telemedicine included convenience, perceived patient benefits, reduced wait time, cost-
effectiveness, and access to medical expertise, while negative aspects included cost,
reduced funding for in-person services, inconvenience, inadequate reimbursement and
training, medical liability, and physician fear of practice change.?>:3-3* Previous studies
suggest nurses may be more enthusiastic about telemedicine than physicians, referring
physicians tend to be more satisfied than specialists, satisfaction increases relative to
use and time, and that providers do not recommend telemedicine in all
circumstances.??3>36 The objective of this study was to examine the characteristics of
family physicians in Ontario who have referred patients to telepsychiatry (FPTs)

compared to family physicians who have not referred to telepsychiatry (FPNTs) from FY
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2008 to FY 2016, in order to understand if there are specific factors that make certain

family physicians more likely to refer than others.

Methods

Setting and Study Design

We conducted an annual retrospective cross-sectional study assessing descriptive
characteristics of FPTs for FYs (2008 to 2016); this time horizon was used because it
includes data from when the Ontario Health Insurance Plan (OHIP) physician fee
schedule telemedicine codes were introduced until the most recent data available from
ICES. Referring physician and patient information were ascertained using the OHIP
claims database; if referral information was not available, we looked back within the
past 12 months to identify the most frequently seen family physician and, if not
available, the most recently seen family physician. These data were linked to
population-level health administrative databases held at ICES. Additionally, a one year
(FY2016) comparison of FPTs vs FPNTs matched (1:2) by the 14 Local Health
Integration Networks (LHIN). LHINs are artificially divided regions of Ontario which were
designed to support local approaches to strategic planning, funding and regional
coordination of clinical care, and are used in administrative data to classify provincial
regions. This study was approved by the Research Ethics Board of Sunnybrook Health

Sciences Centre, Toronto.
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Data Sources

This study used province-wide health administrative databases that were linked using
unique encoded identifiers and analyzed at ICES. OHIP data were used to collect family
physician details, including physician number, fee code, service date, and location of
service provided, and patient information, including patient ID, diagnosis, service date,
and location. The National Ambulatory Care Reporting System was used to collect data
on emergency department visits. The Ontario Mental Health Reporting System was
used to obtain information on psychiatric hospitalizations. The ICES Physician
Database and the Primary Care Population database were used to analyze data on
primary care providers and teams, including the number of years since medical school
graduation, years of practice since graduation, provider type, interprofessional team
details, and total physicians per practice. The Client Agency Program Enrolment
database was used to analyze data on physician practice type (defined as patient
enrollment type). The Ontario Census Area Profiles and the Registered Persons
Database were used to analyze patient-level demographic variables (such as age, sex,
the region of residence), as well as geographic details (rurality, income quintiles).
Primary care providers who had missing age or sex data, and patients with missing

health card numbers, missing age or missing sex were excluded from the analysis.

Provider Characteristics

We selected primary care provider characteristics based on two things: availability

within the ICES dataset, and previous literature within the field that assessed predictors
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using these measures.3* The primary care provider characteristics used to compare
FPTs vs FPNTs included age group, sex, number of years since medical school
graduation, years of practice since graduation, rurality of residence, physician practice
type (Family Health Team' or other), average number of nurse practitioners within the

practice, and average number of social workers within the practice.

Patient Characteristics

We examined patient demographic and service utilization characteristics for patients
rostered within each physician group (FPT vs FPNT). Patient demographic
characteristics included age, sex, neighbourhood income quintile (NIQ) (NIQ 1= 0-20%,
NIQ 2= 20-40%, NIQ 3= 40-60%, NIQ 4= 60-80%, NIQ 5= 80%+), and whether they live
in a rural or urban area. Patient utilization and medical complexity were considered
within each annual cross-section by assessing: number of primary care provider visits
(total, mental health and non-mental health); number of emergency department visits
(total, mental health and non-mental health-related); number of hospitalizations (total,
mental health and non-mental health-related); and comorbidities using the Johns
Hopkins’ Aggregated Diagnosis Groups (ADG). Mental health primary care visits were
defined using a validated algorithm to identify adults accessing care for a mental health
disorder, which included adult mental health diagnostic codes 295-298, 300-304, 306,

309, 311, 897-902, 904, 905 (which represents a broad range of adult mental health

1 Family health teams are different from many primary care practices because they are funded to include an
interprofessional team within the practice, and are also paid via a blended capitation model (where physicians are
paid primarily through capitation fees based on a defined basket of services delivered to enrolled patients) or a
salary model).163
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and addiction diagnoses as defined by the International Classification of Diseases 10
(ICD-10-CA)).3” Hospitalizations and ED visits included ICD-10-CA codes F04-F99

(which excludes dementia). The Johns Hopkins ADG'’s are categorized based on five
clinical dimensions, including the duration, the severity, the etiology, the diagnostic

certainty and the specialty care involvement of the condition.3®

Analysis

Descriptive Analysis

Annual Outputs and Trends over Time

Annual panels containing physician and patient characteristics were described,
including counts, column percentages, and means with standard deviations.

Additionally, changes over time were evaluated for each of the physician characteristics.

Matched Physician Comparison

Matched comparisons between FTPs and FTNPs were presented as counts, column
percentages, and standardized mean differences (SMD). We compared between-group
differences using the standard mean difference (SMD). Cohen (1988) suggests a small
effect size is equal to 0.2 SMD, but recent studies suggest that a more prudent

threshold for assessing effect size is 0.1 SMD, especially with large data sets.394° Using

this threshold (0.1 SMD), this study identifies significant differences between groups.

The model covariates included physician age (categorical; <34, 35-44, 45-54, 55-64,

64+), sex (Male/Female), number of years after graduation (categorical; 1-10, 11-20,
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21-30, 31-40, 41+ years), rural residence (living in community with less than 10,000
people- Yes/No), total nurse practitioner on the team (continuous), total social workers
on the team (continuous), if the family physician is a Canadian Medical Graduate
(Yes/No), the physician practice type (FHT/Other), patient age (categorical; 0-10, 11-20,
21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81+ years), patient sex (Male/Female),
patient NIQ (categorical; 1-5), if the FP has more patients in low NIQ areas (Yes/No),
patient residence (Urban/Rural), if the FP has more urban patients than rural (Yes/No),
if the FP has more patients with at least one psychosocial ADG (Yes/No), patient region
(categorical; LHIN1-14), total number of ED visits (categorical; 0-59, 60-156, 157-257,
258-414, 415+), total number of mental health ED visits (categorical;0-3, 4-9, 10-19,
20+ visits), total hospitalizations (categorical; 0, 1-2, 3-5, 6-10, 11+), total mental health
hospitalizations (categorical; 0, 1-2, 3-5, 6-10, 11+), total primary care visits
(categorical; 0-59, 60-156, 157-257, 258-414, 415+) and total mental health primary

care provider visits (categorical; 0-59, 60-156, 157-257, 258-414, 415+).

Statistical Analysis

We used statistical modeling to understand the predictors of referring to telepsychiatry
among physicians. We used GEE for the statistical model, as it accounts for patient

clustering at the provider level.4! All analyses were carried out using SAS version 9.4

(SAS Institute, Cary, NC). All results were presented as adjusted odds ratios (ORs) with

corresponding 95% confidence intervals (Cls).

Results

10
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Descriptive analysis of FTPs

In FY 2016, there were 13,290 family physicians in Ontario; this analysis includes a

subset of those family physicians who have referred to telepsychiatry.*?

Increase in Patients Accessing and Family Physicians Referring to Telepsychiatry

The number of patients receiving telepsychiatry increased from 925 patients in FY 2008
to 13,825 patients in FY 2016, which represents approximately a fifteen-fold increase
(see Table 1). There was substantial growth in the number of FPTs from 474 to 4,224,
which represents a nine-fold increase from FY 2008 to FY 2016 (see Table 1). Of all
physicians in Ontario, 32% referred to telepsychiatry in FY 2016 (4224/13290). Less
than 1% of total patients rostered to FPTs had a telepsychiatry visit in FY 2018 (n=

12,449/3,513,638). [Insert Figure 1]

Physician Rurality

In FY 2008, the percentage of total telepsychiatry visits was highest in the North East
LHIN (20%, n = 94), followed by the North West LHIN (16%, n = 74) (Ontario’s most
northern regions), followed by the South West LHIN (15%, n = 70). In FY 2016, those
numbers shifted so the highest percentage of telepsychiatry referrals came from family
physicians in regions such as Hamilton Niagara Haldimand Brant (10%, n = 433),
Central East (10%, n = 421), and Toronto Central (10%, n = 420) LHINs, with the
Central (n = 393) and North East (n = 379) LHIN’s family physicians referring 9% each.

All LHINs ranged between 4-10% of total telepsychiatry delivery in FY 2016, compared

11
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to FY 2008, where the range spread from 0% (in Mississauga Halton LHIN) to 20% (in
the North East LHIN). This shows a more evenly distributed adoption of telepsychiatry
from \northern regions to all regions of Ontario, many of which still have highly rural and

remote communities. [Insert Figure 2]

Comparative Analysis

Family Physician Characteristics

A larger percentage of FPTs were male, compared to FPNTs (59.6% (n = 2427) vs.
53.1% (n = 4075), SD = 0.13). A greater percentage of FPTs were from communities
with a population that had less than 10,000 people (14.9% (n = 608) vs. 8.2% (n = 633),
SMD = 0.21). FPTs had a larger mean number of nurse practitioners and FPNTs (1.71
(+/- 4.02) vs. 1.10 (+/- 3.70), SMD =0.16), finally, a greater percentage of FPTs
belonged to FHTs than FPNTs (28.1% (n = 1145) vs. 18% (n = 1381), SMD = 0.24).

[Insert Table 1]

Comparing Patient Roster Characteristics

There were a few notable differences in patient roster characteristics between FPTs and
FPNTs. FPTs had a larger mean number of attached patients than FPNTs (862.45 (+/-
668.36) vs. 788.97 (+/- 605.70), SMD = 0.15). A greater percentage of FPTs had
patients on their roster from lower NIQ’s than FPNTs (1-3) (77.7% (n = 3167) vs. 69.8%

(n=5353), SMD = 0.18). FPTs had a larger mean number of patients from a rural

12
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residence compared to FPNTs (139.28 (+/- 256.05) vs. 54.93 (+/- 137.27), SMD = 0.41).
A greater percentage of FPTs had more patients from rural areas than urban areas
(14.6% (N = 594) vs. 6.8% (n = 522), SMD = 0.25). FPNTs had a higher patient mean in
the Champlain LHIN (which includes Ottawa, a large urban region in Ontario) (FPT =
61.94 (+/- 236.36), FPTN = 99.43 (+/-287.94), SMD = 0.14). FPTs had higher patient
means in four LHINs (mostly northern regions): South East (SE) LHIN (FPT = 47.03 (+/-
209), FPTN = 24.27 (+/-132.92), SMD = 0.13), North Simcoe Muskoka (NSM) LHIN
(FPT = 59.28 (+/- 230.38), FPNT = 15.12 (+/- 97.56), SMD =0.25), North East (NE)
LHIN (FPT = 53.59 (+/- 228.57), FPNT = 19.86 (+/- 124.20), SMD =0.18), North West

(NW) LHIN (FPT = 24.64 (+/- 149.32), FPNT = 6.06 (+/- 101.30), SMD = 0.16).

The mean number of patients with psychosocial ADG’s was higher for FPTs compared
to FPNTs (258.24 (+/- 204.4) vs. 217.56 (+/- 179.29), SMD = 0.21).The mean mental
health primary care provider (MHPCP) visits was higher in FPTs compared to FPNTs
(707.60 (+/- 2863.95) vs. 276.86 (+/- 532.56), SMD = 0.21). Due to the large standard
deviation, we also examined the median for MHPCP; FPTs had a higher median
MHPCP visits than FPNTs (229 (IQR=106-415) vs. 189 (IQR=110-350), SMD = 0.24).
FPTs have a higher percentage of patients with 415+ MHPCP visits compared to

FPNTs (25.2% (n = 1026) vs. 16.7% (n = 1285), SMD 0.21).

The mean number of ED visits was higher for FPTs compared to FPTNs (440.82 (+/-
357.7) vs. 291.96 (+/- 240.01), SMD = 0.49). Table 1 describes the difference between

all categories, but the most notable differences are for patients that had 60-156, 157-
13
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257, and 415+ visits. FPTs had a lower percentage of patients with 60-156 ED visits
than FPNTs (9.5% (n = 387) vs. 17.2% (n = 1320), SMD = 0.23) and patients with 157-
257 visits (12.0% (n = 489) vs. 19.5% (n = 1495), SMD = 0.21). FPTs has a greater
percentage of patients with 415+ ED visits compared to FPNTs (45.6% (n = 1857) vs.

16.7% (n = 1285), SMD = 0.48).

FPTs had a larger mean number of MHED visits for rostered patients compared to
FPNTs (18.99 (+/- 29.07) vs. 10.91 (+/- 13.07), SMD = 0.36). Full details within each
category are in Table 1, but the most notable difference was the group that had 0-3 and
20+ MHED visits. FPTs had a lower percentage of patients with 0-3 MHED visits than
FPNTs (16.7% (n = 681) vs. 27.5% (n = 2108), SMD = 0.26) and a higher percentage of
patients with 20+ MHED visits than FPNTs (30.9% (n = 1258) vs. 14.1% (n = 1084),

SMD = 0.41).

FPTs had a greater mean of hospitalizations compared to FPNTs (57.05 (+/-47.43) vs.
10.91 (+/-13.07), SMD = 0.36). Full details within each category are in Table 1, but the
most notable difference was that FPTs had a larger percentage of patients with 11+
hospitalizations, compared to FPNTs (85.7% (n = 3491) vs. 78.8% (n = 6044), SMD =
0.18). Of those hospitalizations, mental health specific hospitalizations (MHH) were
measured. FPTs had a greater mean of MHH visits compared to FPNTs (7.01 (+/-13.61)
vs. 3.86 (+/-5.43), SMD = 0.36). The most striking differences were the groups that had
zero visits and those with 11+ visits. FPTs had a lower percentage of patients with zero

MHH visits compared to FPNTs (13.4% (n = 545) vs. 21.9% (n = 1679), SMD = 0.22).
14
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FPTs had a higher percentage of patients with 11+ MHH visits compared to FPNTs

(17.8% (n = 725) vs. 6.8% (n = 518), SMD = 0.34).

Statistical Modeling

Regression using Generalized Estimating Equations

A full description of the findings is listed in Table 2. Within this model, a number of
significant correlates of FPTs were identified, including physician age group of 55-64
(OR=0.85, CI=00.74-0.97), physician age group of 64+ (OR=0.85, CI=0.62-0.85), and
FPTs were more likely to be located in rural areas (OR=1.38, Cl=1.17-1.62). Compared
to patient rosters of FPNTs, FPT rostered patients were: almost half as likely to be
urban (OR=0.55, CI=0.43-.70), more likely to have psychiatric ADGs (OR=1.2, CI=0.86-
1.66), and more likely to have 4-9 mental health ED (MHED) visits (OR=1.33, CI=1.03-
1.72), patients with 10-19 MHED visits (OR=1.54 Cl=1.14-2.07), patients with 20+
MHED visits (OR=2.17, Cl=1.60-2.94), patients with 3-5 MHH (OR=1.21, CI=1.08-1.35),
patients with 6-10 MHH (OR=1.32, CI=1.15-1.51), patients with 11+ MHH (OR=1.77,
Cl=1.28-2.43), patients with 157-257 mental health primary care (MHPC) visits
(OR=1.24, Cl=1.00-1.54), patients with 258-414 MHPC visits (OR=1.38 CI=1.09-1.76),

patients with 415+ MHPC visits (OR=1.61, CI=01.33-1.94). [Insert Table 2].

Discussion

To our knowledge, this is the first study that investigates trends and predictors of family

physicians referring to telepsychiatry at a system-level. Between FY 2008 and FY 2016,

15
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there was a 9-fold increase in the number of primary care physicians referring to
telepsychiatry and a nearly 15-fold increase in the number of primary care patients
referred to telepsychiatry. 32% of family physicians referred to telepsychiatry, while less
than 1% of patients rostered to FPTs utilized telepsychiatry. While patient adoption of
telepsychiatry continued to increase in Ontario during the study period, it still represents
a very small percentage of patients in Ontario. These visits represent, for the most part,
patients that were required to go to a healthcare site to access care and psychiatrists
that are required to use the provincial telemedicine platform. It is evident that there
remains a large opportunity to increase patient adoption. As discussed in the
introduction, it is likely that the recent Covid-19 related temporary policy changes to
virtual care will present an opportunity for significant growth and adoption of
telepsychiatry. This study provides an essential benchmark for future analyses,
comparing how these policy changes have shifted adoption patterns with patients and

family physician referrals.

Physicians who referred to telepsychiatry in FY 2008 were mainly from northern
regions, whereas in FY 2016, more referrals from southern regions emerged, many of
which still have rural areas within their catchments. Referral to telepsychiatry was more
evenly distributed throughout the province in FY 2016. While historically telepsychiatry
was used to support rural populations, in later years of the study, there were increasing
provincially funded telepsychiatry projects that aimed to increase adoption of
telepsychiatry within more populous regions. While it is important to create access and

choice for patients in both rural and urban areas, policy-makers and funders should
16
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consider aspects of digital health equity*3, allowing the use of diverse secure virtual
platforms, funding home-based visits and establishing mechanisms to support the

appropriate distribution of virtual care throughout the province.

Past studies have suggested that physicians who were more isolated and were part of an integrated
health system had positive feelings about telemedicine, and that nurses were more enthusiastic about
telemedicine than physicians.?>3¢ As such, unsurprisingly, this study found that predictors of family
physician referrals to telepsychiatry include rurality of residence (for both provider and patient), team-

based practice models, nurse practitioners on the team, and clinical complexity of patient rosters.

This study has numerous strengths; it utilizes a large, multi-year, linked dataset of family
physician and patient data to help understand important characteristics that are
common in physicians who refer to telepsychiatry. Additionally, since this study uses
administrative data, the study was conducted rapidly using a retrospective analysis.
However, the study also has several limitations. The identification of telepsychiatry visits
is contingent upon psychiatrists using telepsychiatry billing codes and billing fee for
service, so it is possible that there is missing data, or an underrepresentation of visits
completed by physicians paid by salary or alternate funding. Another potential
limitation, is that while this study includes nurse practitioners as a covariate in the
analysis, it does not take into account actual nurse practitioner referrals to
telepsychiatry, which could lead to an underestimate of our total telepsychiatry visits.

We believe, however, that this will have minimal impact on our study because it is likely

17
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that nurse practitioner referrals will be captured within total telepsychiatry visits, but

rostered (as defined in our methods) to a family physician instead.

Conclusion

While telepsychiatry has seen continued growth over recent years, there remains
significant opportunities for increased adoption. This study shows that certain factors,
including rurality, provider practice type, the number of nurse practitioners on the
provider’'s team, as well as patient healthcare and hospital utilization characteristics are
more likely in FPTs than FPNTSs. This study provides a baseline from which to assess
recent rapid mobilization of telepsychiatry, and a means of doing so using administrative

health data.

18
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Tables and Figures
Figure 1. Telepsychiatry Adoption by Year (FY2008 and FY2016)
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VARIABLE VALUE FPT FPNT TOTAL SMD
N =4,074 N=17,674 N = 11,748
PHYSICIAN CHARACTERISTICS
Physician Sex F 1,647 (40.4%) | 3,599 (46.9%) 5,246 (44.7%) 0.13
M 2,427 (59.6%) | 4,075 (53.1%) 6,502 (565.3%) 0.13
<10,000 N 3,466 (85.1%) | 7,041 (91.8%) 10,507 (89.4%) | 0.21
population in
CMA
Y 608 (14.9%) 633 (8.2%) 1,241 (10.6%) 0.21
Nurse Mean + SD 1.71 £ 4.02 1.10 £ 3.70 1.31 £ 3.83 0.16
Practitioners on
Team
Physician FHT 1,145 (28.1%) | 1,381 (18.0%) | 2,526 (21.5%) 0.24
Practice Type
Others 2,929 (71.9%) | 6,293 (82.0%) 9,222 (78.5%) 0.24
PATIENT ROSTER CHARACTERISTICS
Total # of Mean + SD 862.45 + 766.97 + 800.64 + 630.13 | 0.15
attached patients 668.36 605.70
# patients in NIQ | No 907 (22.3%) 2,127 (27.7%) 3,034 (25.8%) 0.13
1,2&3 > #
patients in NIQ
4&5
Yes 3,167 (77.7%) | 5,353 (69.8%) 8,520 (72.5%) 0.18
Rural Residence | Mean + SD 139.28 + 5493 +137.27 | 84.67 £192.19 0.41
256.05
# of patients in No 594 (14.6%) 522 (6.8%) 1,116 (9.5%) 0.25
urban residence
> # of patients in
rural residence
Yes 3,480 (85.4%) | 6,958 (90.7%) 10,438 (88.8%) | 0.16
South East LHIN | Mean £ SD 47.03 £ 24.27 +132.92 | 32.29 £ 164.22 0.13
209.09
Champlain LHIN | Mean £ SD 61.94 + 99.43 + 287.94 | 86.21 £ 280.09 0.14
263.36
North Simcoe Mean + SD 59.28 + 15.12 £ 97.56 30.69 + 159.11 0.25
Muskoka LHIN 230.38
North East LHIN Mean + SD 53.59 + 19.86 £ 124.20 | 31.75 + 169.31 0.18
228.57
North West LHIN | Mean + SD 24.64 + 6.06 = 59.90 12.61 £101.30 0.16
149.32
# of patients with | Mean + SD 258.24 + 217.56 + 231.91+£189.52 | 0.21
a psychosocial 204.40 179.29
ADG
Total MH PCP Mean + SD 707.60 276.86 + 428.74 0.21
visits 2,863.95 532.56 1,765.68
Median (IQR) 239 (106-415) | 188 (73-335) 204 (82-364) 0.24
00-59 686 (16.8%) 1,626 (21.2%) | 2,312 (19.7%) 0.1
60-156 702 (17.2%) 1,612 (21.0%) | 2,314 (19.7%) 0.1
157-257 795 (19.5%) 1,512 (19.7%) | 2,307 (19.6%) 0
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258-414 865 (21.2%) 1,445 (18.8%) | 2,310 (19.7%) 0.06
415-high 1,026 (25.2%) | 1,285 (16.7%) | 2,311 (19.7%) 0.21
VARIABLE VALUE FPT FPNT TOTAL SMD
Total ED visits Mean + SD 440.82 + 291.96 + 344.45 +£295.74 | 0.49
357.70 240.01
00-59 493 (12.1%) 1,090 (14.2%) 1,583 (13.5%) 0.06
60-156 387 (9.5%) 1,320 (17.2%) 1,707 (14.5%) 0.23
157-257 489 (12.0%) 1,495 (19.5%) 1,984 (16.9%) 0.21
258-414 848 (20.8%) 1,782 (23.2%) | 2,630 (22.4%) 0.06
415-high 1,857 (45.6%) | 1,793 (23.4%) | 3,650 (31.1%) 0.48
Total MH ED Mean + SD 18.99 + 29.07 | 10.91 £ 13.07 13.75 + 20.58 0.36
visits
00-03 681 (16.7%) 2,108 (27.5%) | 2,789 (23.7%) 0.26
04-09 922 (22.6%) 2,275 (29.6%) | 3,197 (27.2%) 0.16
10-19 1,213 (29.8%) | 2,013 (26.2%) | 3,226 (27.5%) 0.08
20-high 1,258 (30.9%) | 1,084 (14.1%) | 2,342 (19.9%) 0.41
Total Mean + SD 57.05+47.43 | 41.75+ 36.01 47.15 £ 41.06 0.36
hospitalizations
0 visits 116 (2.8%) 286 (3.7%) 402 (3.4%) 0.05
01-02 visit 133 (3.3%) 287 (3.7%) 420 (3.6%) 0.03
03-05 visits 131 (3.2%) 374 (4.9%) 505 (4.3%) 0.08
06-10 visits 203 (5.0%) 489 (6.4%) 692 (5.9%) 0.06
11+ visits 3,491 (85.7%) | 6,044 (78.8%) | 9,535 (81.2%) 0.18
Total MH Mean + SD 7.01 £ 13.61 3.86 £5.43 4.97 +9.31 0.3
hospitalizations
0 visits 545 (13.4%) 1,679 (21.9%) | 2,224 (18.9%) 0.22
01-02 visit 768 (18.9%) 2,078 (27.1%) | 2,846 (24.2%) 0.2
03-05 visits 1,072 (26.3%) | 1,959 (25.5%) | 3,031 (25.8%) 0.02
06-10 visits 964 (23.7%) 1,246 (16.2%) | 2,210 (18.8%) 0.19
11+ visits 725 (17.8%) 518 (6.8%) 1,243 (10.6%) 0.34

NIQ= Neighbourhood Income Quintiles
LHIN=Local Health Integration Networks
ADG= Aggregated Diagnosis Groupings

MHPCP= Mental Health Primary Care Practitioner
ED= Emergency Department
MH ED= Mental Health Emergency Department
MH= Mental Health
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Table 2. Model using Generalized Estimating Equations comparing FPTs vs FPNTs

(2016)

Analysis Of GEE Parameter Estimates

Intercept

Physician Age 35-44 vs <=34

Physician Age 45-54 vs <=34

Physician Age 55-64 vs <=34

Physician Age 64+ vs <=34

Sex (Male vs Female)

Physician Rural (Yes vs No)

Canadian Medical Graduate (Yes vs No)

Canadian Medical Graduate (Unknown vs No)

More patients in low/med income quintile (Yes vs No)
More urban patients (Yes vs No)

Mental Health ED Visits (04-09 vs 00-03)

Mental Health ED Visits (10-19 vs 00-03)

Mental Health ED Visits (20-high vs 00-03)

Mental Health Hospitalizations (0 visits vs 01-02 visit)
Mental Health Hospitalizations 03-05 visits vs 01-02 visit
Mental Health Hospitalizations 06-10 visits vs 01-02 visit
Mental Health Hospitalizations 11+ visits vs 01-02 visit
Mental Health Primary Care Visits (60-156 vs 00-59)
Mental Health Primary Care Visits (157-257 vs 00-59)
Mental Health Primary Care Visits (258-414 vs 00-59)
Mental Health Primary Care Visits (415-high vs 00-59)
More patients with psychiatric ADGs (Yes vs No)

ED= Emergency Department

ADG= Aggregated Diagnosis Groups
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Estimate
-0.9162
0.8895
0.9082
0.849
0.7255
1.0144
1.3791
1.0333
1.0231
1.0719
0.5491
1.3289
1.5373
2.1678
0.9072
1.2048
1.316
1.7662
0.965
1.237
1.384
1.6089
1.1979

95% Confidence Limits

-1.1901
0.7855
0.7983
0.7419
0.6223
0.9368
1.174

0.9493
0.8617
0.969

0.4338
1.0252
1.1442
1.601

0.7363
1.0749
1.1496
1.2837
0.8134
0.9943
1.0859
1.3322
0.8627

-0.6423
1.0072
1.0333
0.9717
0.8458
1.0983
1.6199
1.1247
1.2148
1.1856
0.6952
1.7226
2.0654
2.9352
1.1179
1.3504
1.5064
2.4301
1.1449
1.539
1.7638
1.943
1.6634
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Characterizing Family Physicians Who Refer to Telepsychiatry in Ontario

Figure Legends

Figure 1. Telepsychiatry Adoption by Year (FY2008 and FY2016)
Figure 2. Percentage of Referring Physicians by Region (FY 2008 and FY2016)
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Characterizing Family Physicians Who Refer to Telepsychiatry in Ontario

Figure 2. Percentage of Referring Physicians by Region (2008 and 2016)

25
20

15

10
I
I [ |

0

Ir

I

I

]

I

|

]

]

]

]

]

]

I
Champlain "]

Erie St. Cla
South West
Hamilton Niagara
Haldimand Brant
Central West
Mississauga Halton
Central East
South East
North East
North West

Waterloo Wellington
North Simcoe Muskoka "]

2008 M 2016

For Peer Review



Page 33 of 66

oNOYTULT D WN =

The Canadian Journal of Psychiatry/La Revue canadienne de psychiatrie

CARACTERISATION DES MEDECINS DE FAMILLE QUI REFERENT A LA
TELEPSYCHIATRIE EN ONTARIO

Introduction : La télépsychiatrie peut améliorer 'accés aux services psychiatriques
pour ceux qui autrement ne peuvent accéder aux soins facilement. Les médecins de
famille sont les gardiens des soins spécialisés en Ontario, alors il est essentiel de
comprendre les prédicteurs en rapport avec les références a la télépsychiatrie pour
mieux planifier les services et stimuler I'adoption de la télépsychiatrie.

Méthodes : La présente étude a utilisé une méthodologie d’étude transversale
rétrospective annuelle pour comparer les médecins qui référaient leurs patients en
télépsychiatrie chaque année de I'exercice financier (EF) de 2008 a 'EF de 2016. Une
comparaison d’un an (EF 2016) des médecins de famille qui référaient en
télépsychiatrie avec les médecins de famille qui ne référaient pas en télépsychiatrie,
appariés (1:2) par région, a aussi été menée. Enfin, nous avons utilisé une modélisation
statistique pour comprendre les prédicteurs de la référence en télépsychiatrie chez les

médecins.
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Résultats : Entre 'EF 2008 et 'EF 2016, les visites en télépsychiatrie sont passées de
925 a 13 825 visites. Trente-deux pour cent des médecins de premiére ligne en Ontario
ont référé a la télépsychiatrie en 2017. Plusieurs caracteéristiques étaient notablement
différentes entre les médecins de famille qui réferent en télépsychiatrie (MFT) et les
meédecins de famille qui ne référent pas en télépsychiatrie (MFNT) : les MFT étaient
plus susceptibles de provenir d’'une résidence de moins de 10 000 personnes, d’avoir
plus d’infirmiéres praticiennes (IP) dans leur pratique, et de faire partie d’'une équipe de
santé familiale (ESF) que les MFNT. Les patients inscrits étaient plus susceptibles de
résider en région rurale, de présenter plus de complexité clinique, et d’utiliser plus de

services de santé mentale comparativement aux MFNT.

Conclusion : Il y a eu une augmentation de I'utilisation de la télépsychiatrie par les
patients et les médecins de famille durant la période de I'étude, bien qu’il demeure une
possibilité de croissance significative. Les médecins de famille qui habitent en milieu
rural, qui font partie d’'une ESF, qui ont plus d’IP, dont les patients sont davantage
complexes et en milieu rural étaient plus susceptibles de référer en télépsychiatrie.
Comme de récentes politiques en faveur de la télépsychiatrie en soutiennent la

croissance, la présente étude servira de base de départ importante.
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Characterizing Family Physicians Who Refer to Telepsychiatry in Ontario

Figure Legends

Figure 1. Telepsychiatry Adoption by Year (FY2008 and FY2016)
Figure 2. Percentage of Referring Physicians by Region (FY 2008 and FY2016)
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Characterizing Family Physicians Who Refer to Telepsychiatry in Ontario

Figure 2. Percentage of Referring Physicians by Region (2008 and 2016)
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Abstract

Introduction

Telepsychiatry can improve access to psychiatric services for those who otherwise
cannot easily access care. Family physicians are gatekeepers to specialized care in
Ontario, so it is essential to understand predictors relating to referrals to telepsychiatry

to better plan services and increase telepsychiatry adoption.

Methods

This study used an annual retrospective cross-sectional study design to compare
physicians who referred their patients to telepsychiatry each year from fiscal year (FY)
2008 to FY 2016. A one year (FY 2016) comparison of family physicians who referred
to telepsychiatry compared to family physicians who did not refer to telepsychiatry
matched (1:2) by region was also conducted. Finally, we used statistical modelling to

understand the predictors of referring to telepsychiatry among physicians.

Results

Between FY 2008 to FY 2016, telepsychiatry visits increased from 925 visits to 13,825
visits. Thirty-two percent of Ontario primary care physicians referred to telepsychiatry in
2017. Several characteristics were notably different between family physicians who
refer to telepsychiatry (FPTs) and family physicians who do not refer to telepsychiatry
(FPNTs): FPTs were more likely to be from a residence with less than 10,000 people, to

have more nurse practitioners in the practice, and to be from a family health team than
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FPNTs. Rostered patients of FPTs were more likely to reside in rural areas, have more

clinical complexity, and to utilize more mental health services compared to FPNTSs.

Conclusion

There has been an increase in the use of telepsychiatry by patients and family

physicians over the study period, although there remains opportunity for significant

growth. and-familyFamily physicians that are-live in-a rural areas, are part of a FHT,

have more NPs, with more rural and complex patients patients-inrural-areas-with-high
needs-for-mental-health-services-are- were more likely to refer to telepsychiatry. As

recent pro-telemedicine policies support the growth of telepsychiatry, this study will

serve as an important baseline.
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Introduction

Mental illness is among the world’s leading causes of sickness and disability; one in five

Canadians (two million Ontarians) and one in four people internationally will experience

mental illness or addiction-at-seme-pointin-theirlife,and-one-infourpeople

.13 However, only

one-third of Ontario patientsrequiring-mental-health-and-addiction-services reported

having their mental health needs met or partially met within primary care.! Patients

disorders-do-notreceive-treatmentand-patients-from lower-income countries and

socially disadvantaged groups had lower rates of mental health service utilization.*®

Access to quality mental health services is-limited-in-many-parts-of the-world-including

GCanada often limited; due to rurality, physician shortages and variation in the availability

of mental health services-from-primary-care-providers-and-outpatientpsychiatrists.1>7-10

Telepsychiatry, whieh-is-the delivery of psychiatry via secure videoconferencing, can

reduce access barriers such as distance, cost of travel, weather, and workforce

shortages.!'''7 In particular, telepsychiatry can provide access to outpatient-psychiatric
eare-for-patients who otherwise are not able to easily access services, potentially

reducing unnecessary hospitalizations and ED visits.1®1° Several studies have deemed
telepsychiatry effective for various mental health conditions and populations.20-24
Telemedicine has been shown to reduce isolation and increase the morale of rural

primary care practitioners.?>26 While there is significant potential for telepsychiatry to
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connect patients to psychiatrists throughout Ontario, recent evidence has shown

minimal adoption by patients.?’ In Ontario during the time of this study, in order to

deliver and bill for telepsychiatry, psychiatrists were typically required to use a

centralized government funded telemedicine platform -the-OntarioTelemedicine

Additionally—otherthan-small pilottests-and patients were typically required to access

their telepsychiatry visit at a patient host site (a clinical site that could-connectto-the

OTN-connects to the centralized provincial network). It is important to note that at the

time this paper was submitted there-were-significanttemporary policy changes to virtual

care as a result of Covid-19 (introduced March 2020)which have created more options

for home-based care for patients, and have allowed physicians to deliver virtual care via

a variety of virtual platforms. haveremoved-the regquirementthat physicians-mustbe

care—T hese recent changes will be discussed in relation to the study findings in the

discussion section.

Family physicians are the gatekeepers to specialist care in Canada and other parts of

the world.?82° Common reasons for family physician referral to psychiatry include

obtaining medication recommendations, obtaining second opinions, or for-patients-who

obtaining-non-pharmacological treatment recommendations.3? Evidence shows

providers who are more isolated had more positive feelings about telemedicine.?>
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Positive perceptions of telemedicine included convenience, perceived patient benefits,
reduced wait time, cost-effectiveness, and access to medical expertise,; while negative
aspects included cost, reduced funding for in-person services, inconvenience-te

deetors, inadequate reimbursement;-nradegquate- and training, medical liability, issues

with-referral-patterns;-and physician fear of practice change.?>313* Previous studies

suggest nurses are-moremay be more enthusiastic about telemedicine than physicians,

referring physicians are-moretend to be more satisfied than thereferred-specialists,

satisfaction increases relative to use and time, and that providers do not recommend

telemedicine in all circumstances.-?°3>3¢ Understanding-if-there-are-differences-in-family

deployed-more-effectively-throughout-the-provinee—The objective of this study was to

examine the characteristics of family physicians in Ontario who have referred patients to

telepsychiatry (FPTs) compared to family physicians who have not referred to
telepsychiatry (FPNTs) from FY 2008 to FY 2016, in order to understand if there are

specific factors that make certain family physicians more likely to refer than others.

Methods

Setting and Study Design

We conducted an annual retrospective cross-sectional study assessing descriptive

characteristics of FPTs for FYs (2008 to 2016); this time horizon was used because it
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includes data from when the Ontario Health Insurance Plan (OHIP) physician fee
schedule telemedicine codes were introduced until the most recent data available from
ICES. Referring physician and patient information were ascertained using the OHIP
claims database; if referral information was not available, we looked back within the
past 12 months to identify the most frequently seen family physician and, if not
available, the most recently seen family physician. These data were linked to
population-level health administrative databases held at ICES. Additionally, a one year

(FY2016) comparison of FPTs vs FPNTs matched (1:2) by the 14 Local Health

Integration Networks {the-region-in-which-they-work)was-conducted(LHIN). LHINs are

artificially divided regions of Ontario which were designed to support local approaches

o strateqgic planning, funding and regional coordination of clinical care, and are used in

administrative data to classify provincial regions. We-matched-by-these-14-LHINs only;

age-and-sex-between-the-groups-—This study was approved by the Research Ethics

Board of Sunnybrook Health Sciences Centre, Toronto.

Data Sources

This study used province-wide health administrative databases that were linked using
unique encoded identifiers and analyzed at ICES. OHIP data were used to collect family
physician details, including physician number, fee code, service date, and location of
service provided, and patient information, including patient ID, diagnosis, service date,
and location. The National Ambulatory Care Reporting System was used to collect data

on emergency department visits. The Ontario Mental Health Reporting System was
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used to obtain information on psychiatric hospitalizations. The ICES Physician
Database and the Primary Care Population database were used to analyze data on
primary care providers and teams, including the number of years since medical school
graduation, years of practice since graduation, provider type, interprofessional team
details, and total physicians per practice. The Client Agency Program Enrolment
database was used to analyze data on physician practice type (defined as patient
enrollment type). The Ontario Census Area Profiles and the Registered Persons
Database were used to analyze patient-level demographic variables (such as age, sex,
the region of residence), as well as geographic details (rurality, income quintiles).
Primary care providers who had missing age or sex data, and patients with missing

health card numbers, missing age or missing sex were excluded from the analysis.

Provider Characteristics

We selected primary care provider characteristics based on two things: availability
within the ICES dataset, and previous literature within the field that assessed predictors
using these measures.3* The primary care provider characteristics used to compare
FPTs vs FPNTSs included age group, sex, number of years since medical school
graduation, years of practice since graduation, rurality of residence, physician practice
type (Family Health Team' or other), average number of nurse practitioners within the

practice, and average number of social workers within the practice.

1 Family health teams are different from many primary care practices because they are funded to include an
interprofessional team within the practice, and are also paid via a blended capitation model (where physicians are
paid primarily through capitation fees based on a defined basket of services delivered to enrolled patients) or a
salary model).163
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Patient Characteristics

We examined patient demographic and service utilization characteristics for patients
rostered within each physician group (FPT vs FPNT). Patient demographic
characteristics included age, sex, neighbourhood income quintile (NIQ) (NIQ 1= 0-20%,
NIQ 2= 20-40%, NIQ 3= 40-60%, NIQ 4= 60-80%, NIQ 5= 80%+), and whether they live
in a rural or urban area. Patient utilization and medical complexity were considered
within each annual cross-section by assessing: number of primary care provider visits
(total, mental health and non-mental health); number of emergency department visits
(total, mental health and non-mental health-related); number of hospitalizations (total,
mental health and non-mental health-related); and comorbidities using the Johns

Hopkins’ Aggregated Diagnosis Groups (ADG). Mental health primary care visits were

defined using a validated algorithm to identify adults accessing care for a mental health

disorder, which included adult mental health diagnostic codes 295-298, 300-304, 306,

309, 311, 897-902, 904, 905 (which represents a broad range of adult mental health

and addiction diagnoses as defined by the International Classification of Diseases 10

(ICD-10-CA)).Men

902,-904--905.37 Hospitalizations and ED visits included tnternational-Classification-of

Diseases-10-{ICD-10-CA) codes F04-F99 (which excludes dementia). The Johns
Hopkins ADG’s are categorized based on five clinical dimensions, including the

duration, the severity, the etiology, the diagnostic certainty and the specialty care
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involvement of the condition.-Stu

ADGs:8

Analysis

Descriptive Analysis

Annual Outputs and Trends over Time

Annual panels containing physician and patient characteristics were described,
including counts, column percentages, and means with standard deviations.

Additionally, changes over time were evaluated for each of the physician characteristics

in-which-they-worked)-Matched comparisons between FTPs and FTNPs were

presented as counts, column percentages, and standardized mean differences (SMD).
We compared between-group differences using the standard mean difference (SMD).
Cohen (1988) suggests a small effect size is equal to 0.2 SMD, but recent studies
suggest that a more prudent threshold for assessing effect size is 0.1 SMD, especially

with large data sets.3940 Using this threshold (0.1 SMD), this study identifies significant

differences between groups.

10
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The model covariates included physician age (categorical; <34, 35-44, 45-54, 55-64,
64+), sex (Male/Female), number of years after graduation (categorical; 1-10, 11-20,
21-30, 31-40, 41+ years), rural residence (living in community with less than 10,000
people- Yes/No), total nurse practitioner on the team (continuous), total social workers
on the team (continuous), if the family physician is a Canadian Medical Graduate
(Yes/No), the physician practice type (FHT/Other), patient age (categorical; 0-10, 11-20,
21-30, 31-40, 41-50, 51-60, 61-70, 71-80, 81+ years), patient sex (Male/Female),
patient NIQ (categorical; 1-5), if the FP has more patients in low NIQ areas (Yes/No),
patient residence (Urban/Rural), if the FP has more urban patients than rural (Yes/No),
if the FP has more patients with at least one psychosocial ADG (Yes/No), patient region
(categorical; LHIN1-14), total number of ED visits (categorical; 0-59, 60-156, 157-257,
258-414, 415+), total number of mental health ED visits (categorical;0-3, 4-9, 10-19,
20+ visits), total hospitalizations (categorical; 0, 1-2, 3-5, 6-10, 11+), total mental health
hospitalizations (categorical; 0, 1-2, 3-5, 6-10, 11+), total primary care visits
(categorical; 0-59, 60-156, 157-257, 258-414, 415+) and total mental health primary

care provider visits (categorical; 0-59, 60-156, 157-257, 258-414, 415+).

Statistical Analysis

We used statistical modeling to understand the predictors of referring to telepsychiatry

among physicians. We used GEE for the statistical model, as it accounts for patient

clustering at the provider level.*! The-outcome-variable-was-areferral-to-telepsychiatry

11
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would-have-been-considered-co-linear—All analyses were carried out using SAS version

9.4 (SAS Institute, Cary, NC). All results were presented as adjusted odds ratios (ORs)

with corresponding 95% confidence intervals (Cls).

Results

Descriptive analysis of FTPs

statistical-analyses—In FY 2016, there were 13,290 family physicians in Ontario; this

analysis includes a subset of those family physicians who have referred to

telepsychiatry.4?

Increase in Patients Accessing and Family Physicians Referring to Telepsychiatry

The number of patients receiving telepsychiatry increased from 925 patients in FY 2008
to 13,825 patients in FY 2016, which represents approximately a fifteen-fold increase
(see Table 1). There was alse-substantial growth in the number of FPTs from 474 to
4,224, which represents a nine-fold increase from FY 2008 to FY 2016 (see Table 1). Of
all physicians in Ontario, 32% referred to telepsychiatry in FY 2016 (4224/13290). Less
than 1% of total patients rostered to FPTs had a telepsychiatry visit in FY 2018 (n=

12,449/3,513,638). [Insert Figure 1]

12
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Physician Rurality

In FY 2008, the percentage of total telepsychiatry visits was highest in the North East
LHIN (20%, n = 94), followed by the North West LHIN (16%, n = 74) (Ontario’s most
northern regions), followed by the South West LHIN (15%, n = 70). In FY 2016, those
numbers shifted so thatthe highest percentage of telepsychiatry referrals came from
family physicians in mere-central regions such as Hamilton Niagara Haldimand Brant
(10%, n = 433), Central East (10%, n = 421), and Toronto Central (10%, n = 420)
LHINs, with the Central (n = 393) and North East (n = 379) LHIN’s family physicians
referring 9% each. All LHINs ranged between 4-10% of total telepsychiatry delivery in
FY 2016, compared to FY 2008, where the range spread from 0% (in Mississauga
Halton LHIN) to 20% (in the North East LHIN). This shows a more evenly distributed
adoption of telepsychiatry from stricth-\northern regions to all regions of Ontario, many

of which still have highly rural and remote communities. [Insert Figure 2]

Comparative Analysis

Family Physician Characteristics

A larger percentage of FPTs were male, compared to FPNTs (59.6% (n = 2427) vs.
53.1% (n = 4075), SD = 0.13). A greater percentage of FPTs were from communities
with a population that had less than 10,000 people (14.9% (n = 608) vs. 8.2% (n = 633),
SMD = 0.21). FPTs had a larger mean number of nurse practitioners and FPNTs (1.71

(+/- 4.02) vs. 1.10 (+/- 3.70), SMD =0.16), finally, a greater percentage of FPTs

13
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belonged to FHTs than FPNTs (28.1% (n = 1145) vs. 18% (n = 1381), SMD = 0.24).

[Insert Table 1]

Comparing Patient Roster Characteristics

There were a few notable differences in patient roster characteristics between FPTs and
FPNTs. FPTs had a larger mean number of attached patients than FPNTs (862.45 (+/-
668.36) vs. 788.97 (+/- 605.70), SMD = 0.15). A greater percentage of FPTs had
patients on their roster from lower NIQ’s than FPNTs (1-3) (77.7% (n = 3167) vs. 69.8%
(n =5353), SMD = 0.18). FPTs had a larger mean number of patients from a rural
residence compared to FPNTs (139.28 (+/- 256.05) vs. 54.93 (+/- 137.27), SMD = 0.41).
A greater percentage of FPTs had more patients from rural areas than urban areas
(14.6% (N = 594) vs. 6.8% (n = 522), SMD = 0.25). FPNTs had a higher patient mean in
the Champlain LHIN (which includes Ottawa, an large urban region in Ontario) (FPT =
61.94 (+/- 236.36), FPTN = 99.43 (+/-287.94), SMD = 0.14). FPTs had higher patient
means in four LHINs (mostly northern regions): South East (SE) LHIN (FPT = 47.03 (+/-
209), FPTN = 24.27 (+/-132.92), SMD = 0.13), North Simcoe Muskoka (NSM) LHIN
(FPT = 59.28 (+/- 230.38), FPNT = 15.12 (+/- 97.56), SMD =0.25), North East (NE)
LHIN (FPT = 53.59 (+/- 228.57), FPNT = 19.86 (+/- 124.20), SMD =0.18), North West

(NW) LHIN (FPT = 24.64 (+/- 149.32), FPNT = 6.06 (+/- 101.30), SMD = 0.16).

The mean number of patients with psychosocial ADG’s was higher for FPTs compared
to FPNTs (258.24 (+/- 204.4) vs. 217.56 (+/- 179.29), SMD = 0.21).The mean mental

health primary care provider (MHPCP) visits was higher in FPTs compared to FPNTs
14
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(707.60 (+/- 2863.95) vs. 276.86 (+/- 532.56), SMD = 0.21). Due to the large standard
deviation, we also examined the median for MHPCP; FPTs had a higher median
MHPCP visits than FPNTs (229 (IQR=106-415) vs. 189 (IQR=110-350), SMD = 0.24).
FPTs have a higher percentage of patients with 415+ MHPCP visits compared to

FPNTs (25.2% (n = 1026) vs. 16.7% (n = 1285), SMD 0.21).

The mean number of ED visits was significantly-higher for FPTs compared to FPTNs
(440.82 (+/- 357.7) vs. 291.96 (+/- 240.01), SMD = 0.49). Table 1 describes the
difference between all categories, but the most notable differences are for patients that
had 60-156, 157-257, and 415+ visits. FPTs had a lower percentage of patients with 60-
156 ED visits than FPNTs (9.5% (n = 387) vs. 17.2% (n = 1320), SMD = 0.23) and
patients with 157-257 visits (12.0% (n = 489) vs. 19.5% (n = 1495), SMD = 0.21). FPTs
has a greater percentage of patients with 415+ ED visits compared to FPNTs (45.6% (n

= 1857) vs. 16.7% (n = 1285), SMD = 0.48).

FPTs had a larger mean number of MHED visits for rostered patients compared to
FPNTs (18.99 (+/- 29.07) vs. 10.91 (+/- 13.07), SMD = 0.36). Full details within each
category are in Table 1, but the most notable difference was the group that had 0-3 and
20+ MHED visits. FPTs had a lower percentage of patients with 0-3 MHED visits than
FPNTs (16.7% (n = 681) vs. 27.5% (n = 2108), SMD = 0.26) and a higher percentage of
patients with 20+ MHED visits than FPNTs (30.9% (n = 1258) vs. 14.1% (n = 1084),

SMD = 0.41).

15
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FPTs had a greater mean of hospitalizations compared to FPNTs (57.05 (+/-47.43) vs.
10.91 (+/-13.07), SMD = 0.36). Full details within each category are in Table 1, but the
most notable difference was that FPTs had a larger percentage of patients with 11+
hospitalizations, compared to FPNTs (85.7% (n = 3491) vs. 78.8% (n = 6044), SMD =
0.18). Of those hospitalizations, mental health specific hospitalizations (MHH) were
measured. FPTs had a greater mean of MHH visits compared to FPNTs (7.01 (+/-13.61)
vs. 3.86 (+/-5.43), SMD = 0.36). The most striking differences were the groups that had
zero visits and those with 11+ visits. FPTs had a lower percentage of patients with zero
MHH visits compared to FPNTs (13.4% (n = 545) vs. 21.9% (n = 1679), SMD = 0.22).
FPTs had a higher percentage of patients with 11+ MHH visits compared to FPNTs

(17.8% (n = 725) vs. 6.8% (n = 518), SMD = 0.34).

Statistical Modeling

Regression using Generalized Estimating Equations

A full description of the findings is listed in Table 2. Within this model, a number of
significant correlates of FPTs were identified, including physician age group of 55-64
(OR=0.85, CI=00.74-0.97), physician age group of 64+ (OR=0.85, CI=0.62-0.85), and
FPTs were more likely to be located in rural areas (OR=1.38, CI=1.17-1.62). Compared
to patient rosters of FPNTs, FPT rostered patients were: almost half as likely to be
urban (OR=0.55, CI=0.43-.70), more likely to have psychiatric ADGs (OR=1.2, C|=0.86-
1.66), and more likely to have 4-9 mental health ED (MHED) visits (OR=1.33, CI=1.03-

1.72), patients with 10-19 MHED visits (OR=1.54 Cl=1.14-2.07), patients with 20+

16
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MHED visits (OR=2.17, Cl=1.60-2.94), patients with 3-5 MHH (OR=1.21, CI=1.08-1.35),
patients with 6-10 MHH (OR=1.32, CI=1.15-1.51), patients with 11+ MHH (OR=1.77,
Cl=1.28-2.43), patients with 157-257 mental health primary care (MHPC) visits
(OR=1.24, CI=1.00-1.54), patients with 258-414 MHPC visits (OR=1.38 CI=1.09-1.76),

patients with 415+ MHPC visits (OR=1.61, CI=01.33-1.94). [Insert Table 2].

Discussion

To our knowledge, this is the first study that investigates trends and predictors of family
physicians referring to telepsychiatry at a system-level. Between FY 2008 and FY 2016,
there was a 9-fold increase in the number of primary care physicians referring to
telepsychiatry and a nearly 15-fold increase in the number of primary care patients
referred to telepsychiatry. 32% of family physicians referred to telepsychiatry, while less

than 1% of patients rostered to FPTs utilized telepsychiatry. While patient adoption of

telepsychiatry continued to increase in Ontario during the study period, it still represents

a very small percentage of patients in Ontario. These visits represent, for the most part,

patients that arewere required to go to a healthcare site to access care and psychiatrists

that are required to use the ©FNprovincial telemedicine platform. It is evident that there

remains a large opportunity to increase patient adoption. As-repeorted-elsewhere—in

patients-there-is-still- significant-adoption-potential-forpsychiatrists-2*-As discussed in

the introduction, it is likely that the recent Covid-19 related temporary policy changes to

virtual care mightwill present an opportunity for significant growth and adoption of

17
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telepsychiatry. This study provides an essential benchmark for future analyses

comparing how these policy changes have adoption patterns with

patients and family physician referrals.

Physicians who referred to telepsychiatry in FY 2008 were mainly from northern
{EHINs)-of the-provinece, whereas in FY 2016, more referrals from southern
{EHINs)-emerged, many of which still have rural peckets-areas within their catchments.

Referral to telepsychiatry was mueh-more evenly distributed throughout the province in

all-deliveringless-than-4%-each—-\While historically telepsychiatry was used to support

rural populations, in later years of the study, there were increasing provincially funded

telepsychiatry projects that aimed to increase adoption of telepsychiatry within

reqgions. While it i’'s important to create access and choice for

patients in both rural and urban areas—and-increase-access-provincially, policy-makers

and funders should consider how-existingpaymentand-funding-models-support

a-wait-times-dashboard-to-help better distribute-care-virtualy-—aspects of digital health

equity*3, allowing the use of diverse secure virtual platforms, funding home-based visits

and establishing mechanisms to support the appropriate distribution of virtual care

throughout the province.

18
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Past studies have suggested that physicians who were more isolated and were part of
an integrated health system had positive feelings about telemedicine. and that nurses
were more enthusiastic about telemedicine than physicians.?>3 As such,

surprisingly, this study found that predictors of family physician referrals to
telepsychiatry include rurality of residence (for both provider and patient), team-based

practice models, -having-more-nurse practitioners on the team, and clinical complexity

of patient rosters.-and-if referring-the-providerwas-part-of a-family-health-team--.

This study has numerous strengths; it utilizes a large, multi-year, linked dataset of family
physician and patient data to help understand important characteristics that are
common in physicians who refer to telepsychiatry. Additionally, since this study uses
administrative data, the study was conducted rapidly using a retrospective analysis.

h- = study also has several limitations. The identification of telepsychiatry
visits is contingent upon psychiatrists using telepsychiatry billing codes and billing fee
for service, so it is possible that there is missing data, or an underrepresentation of

visits completed by physicians paid by salary or alternate funding. Another potential
19
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limitation, is that while this study includes nurse practitioners as a covariate in the
analysis, it does not take into account actual nurse practitioner referrals to
telepsychiatry, which could lead to an underestimate of our total telepsychiatry visits.
We believe, however, that this will have minimal impact on our study because it is likely
that nurse practitioner referrals will be captured within total telepsychiatry visits, but

rostered (as defined in our methods) to a family physician instead-.

Conclusion

telepsychiatry-has-increased-by-fifteen-fold-and-nine-fold;\While telepsychiatry has seen

continued growth over recent years, respectivelythere remains significant opportunities

for increased adoption. This study shows that certain factors, including rurality, provider
practice type, the number of nurse practitioners on the provider’s team, as well as
patient healthcare and hospital utilization characteristics are more likely in FPTs than

FPNTSs.
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Tables and Figures
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Figure 1. Telepsychiatry Adoption by Year (FY2008 and FY2016)
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VARIABLE VALUE FPT FPNT TOTAL SMD
N =4,074 N=17,674 N = 11,748
PHYSICIAN CHARACTERISTICS
Physician Sex F 1,647 (40.4%) | 3,599 (46.9%) 5,246 (44.7%) 0.13
M 2,427 (59.6%) | 4,075 (53.1%) 6,502 (565.3%) 0.13
<10,000 N 3,466 (85.1%) | 7,041 (91.8%) 10,507 (89.4%) | 0.21
population in
CMA
Y 608 (14.9%) 633 (8.2%) 1,241 (10.6%) 0.21
Nurse Mean + SD 1.71 £ 4.02 1.10 £ 3.70 1.31 £ 3.83 0.16
Practitioners on
Team
Physician FHT 1,145 (28.1%) | 1,381 (18.0%) | 2,526 (21.5%) 0.24
Practice Type
Others 2,929 (71.9%) | 6,293 (82.0%) 9,222 (78.5%) 0.24
PATIENT ROSTER CHARACTERISTICS
Total # of Mean + SD 862.45 + 766.97 + 800.64 + 630.13 | 0.15
attached patients 668.36 605.70
# patients in NIQ | No 907 (22.3%) 2,127 (27.7%) 3,034 (25.8%) 0.13
1,2&3 > #
patients in NIQ
4&5
Yes 3,167 (77.7%) | 5,353 (69.8%) 8,520 (72.5%) 0.18
Rural Residence | Mean + SD 139.28 + 5493 +137.27 | 84.67 £192.19 0.41
256.05
# of patients in No 594 (14.6%) 522 (6.8%) 1,116 (9.5%) 0.25
urban residence
> # of patients in
rural residence
Yes 3,480 (85.4%) | 6,958 (90.7%) 10,438 (88.8%) | 0.16
South East LHIN | Mean £ SD 47.03 £ 24.27 +132.92 | 32.29 £ 164.22 0.13
209.09
Champlain LHIN | Mean £ SD 61.94 + 99.43 + 287.94 | 86.21 £ 280.09 0.14
263.36
North Simcoe Mean + SD 59.28 + 15.12 £ 97.56 30.69 + 159.11 0.25
Muskoka LHIN 230.38
North East LHIN Mean + SD 53.59 + 19.86 £ 124.20 | 31.75 + 169.31 0.18
228.57
North West LHIN | Mean + SD 24.64 + 6.06 = 59.90 12.61 £101.30 0.16
149.32
# of patients with | Mean + SD 258.24 + 217.56 + 231.91+£189.52 | 0.21
a psychosocial 204.40 179.29
ADG
Total MH PCP Mean + SD 707.60 276.86 + 428.74 0.21
visits 2,863.95 532.56 1,765.68
Median (IQR) 239 (106-415) | 188 (73-335) 204 (82-364) 0.24
00-59 686 (16.8%) 1,626 (21.2%) | 2,312 (19.7%) 0.1
60-156 702 (17.2%) 1,612 (21.0%) | 2,314 (19.7%) 0.1
157-257 795 (19.5%) 1,512 (19.7%) | 2,307 (19.6%) 0
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258-414 865 (21.2%) 1,445 (18.8%) | 2,310 (19.7%) 0.06
415-high 1,026 (25.2%) | 1,285 (16.7%) | 2,311 (19.7%) 0.21
VARIABLE VALUE FPT FPNT TOTAL SMD
Total ED visits Mean + SD 440.82 + 291.96 + 344.45 +£295.74 | 0.49
357.70 240.01
00-59 493 (12.1%) 1,090 (14.2%) 1,583 (13.5%) 0.06
60-156 387 (9.5%) 1,320 (17.2%) 1,707 (14.5%) 0.23
157-257 489 (12.0%) 1,495 (19.5%) 1,984 (16.9%) 0.21
258-414 848 (20.8%) 1,782 (23.2%) | 2,630 (22.4%) 0.06
415-high 1,857 (45.6%) | 1,793 (23.4%) | 3,650 (31.1%) 0.48
Total MH ED Mean + SD 18.99 + 29.07 | 10.91 £ 13.07 13.75 + 20.58 0.36
visits
00-03 681 (16.7%) 2,108 (27.5%) | 2,789 (23.7%) 0.26
04-09 922 (22.6%) 2,275 (29.6%) | 3,197 (27.2%) 0.16
10-19 1,213 (29.8%) | 2,013 (26.2%) | 3,226 (27.5%) 0.08
20-high 1,258 (30.9%) | 1,084 (14.1%) | 2,342 (19.9%) 0.41
Total Mean + SD 57.05+47.43 | 41.75+ 36.01 47.15 £ 41.06 0.36
hospitalizations
0 visits 116 (2.8%) 286 (3.7%) 402 (3.4%) 0.05
01-02 visit 133 (3.3%) 287 (3.7%) 420 (3.6%) 0.03
03-05 visits 131 (3.2%) 374 (4.9%) 505 (4.3%) 0.08
06-10 visits 203 (5.0%) 489 (6.4%) 692 (5.9%) 0.06
11+ visits 3,491 (85.7%) | 6,044 (78.8%) | 9,535 (81.2%) 0.18
Total MH Mean + SD 7.01 £ 13.61 3.86 £5.43 4.97 +9.31 0.3
hospitalizations
0 visits 545 (13.4%) 1,679 (21.9%) | 2,224 (18.9%) 0.22
01-02 visit 768 (18.9%) 2,078 (27.1%) | 2,846 (24.2%) 0.2
03-05 visits 1,072 (26.3%) | 1,959 (25.5%) | 3,031 (25.8%) 0.02
06-10 visits 964 (23.7%) 1,246 (16.2%) | 2,210 (18.8%) 0.19
11+ visits 725 (17.8%) 518 (6.8%) 1,243 (10.6%) 0.34

NIQ= Neighbourhood Income Quintiles
LHIN=Local Health Integration Networks

ADG= Aggregated Diagnosis Groupings
MHPCP= Mental Health Primary Care Practitioner
ED= Emergency Department

MH ED= Mental Health Emergency Department
MH= Mental Health
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Table 2. Model using Generalized Estimating Equations comparing FPTs vs FPNTs

(2016)

Analysis Of GEE Parameter Estimates

Intercept

Physician Age 35-44 vs <=34

Physician Age 45-54 vs <=34

Physician Age 55-64 vs <=34

Physician Age 64+ vs <=34

Sex (Male vs Female)

Physician Rural (Yes vs No)

Canadian Medical Graduate (Yes vs No)

Canadian Medical Graduate (Unknown vs No)

More patients in low/med income quintile (Yes vs No)
More urban patients (Yes vs No)

Mental Health ED Visits (04-09 vs 00-03)

Mental Health ED Visits (10-19 vs 00-03)

Mental Health ED Visits (20-high vs 00-03)

Mental Health Hospitalizations (0 visits vs 01-02 visit)
Mental Health Hospitalizations 03-05 visits vs 01-02 visit
Mental Health Hospitalizations 06-10 visits vs 01-02 visit
Mental Health Hospitalizations 11+ visits vs 01-02 visit
Mental Health Primary Care Visits (60-156 vs 00-59)
Mental Health Primary Care Visits (157-257 vs 00-59)
Mental Health Primary Care Visits (258-414 vs 00-59)
Mental Health Primary Care Visits (415-high vs 00-59)
More patients with psychiatric ADGs (Yes vs No)

ED= Emergency Department

ADG= Aggregated Diagnosis Groups

For Peer Review

Estimate
-0.9162
0.8895
0.9082
0.849
0.7255
1.0144
1.3791
1.0333
1.0231
1.0719
0.5491
1.3289
1.5373
2.1678
0.9072
1.2048
1.316
1.7662
0.965
1.237
1.384
1.6089
1.1979

95% Confidence Limits

-1.1901
0.7855
0.7983
0.7419
0.6223
0.9368
1.174

0.9493
0.8617
0.969

0.4338
1.0252
1.1442
1.601

0.7363
1.0749
1.1496
1.2837
0.8134
0.9943
1.0859
1.3322
0.8627

-0.6423
1.0072
1.0333
0.9717
0.8458
1.0983
1.6199
1.1247
1.2148
1.1856
0.6952
1.7226
2.0654
2.9352
1.1179
1.3504
1.5064
2.4301
1.1449
1.539
1.7638
1.943
1.6634
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