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Abstract

Objective

To identify hospital and primary care health service use among people with mental health
conditions or addictions in an integrated primary-secondary care database in Toronto,
Ontario.

Method

This was a retrospective cohort study of adults with mental health diagnoses using data
from the Health Databank Collaborative (HDC), a primary care-hospital linked database in
Toronto. Data were included up to March 315 2019. Negative binomial and logistic regres-
sion were used to evaluate associations between health care utilization and various patient
characteristics and mental health diagnoses.

Results

28,482 patients age 18 or older were included. The adjusted odds of at least one mental
health diagnosis were higher among younger patients (18—30 years vs. 81+years aOR =
1.87; 95% Cl:1.68—2.08) and among female patients (aOR = 1.35; 95% CI: 1.27-1.42).
Patients with one or more mental health diagnoses had higher adjusted rates of hospital vis-
its compared to those without any mental health diagnosis including addiction (aRR = 1.74,
95% Cl: 1.58—1.91) and anxiety (aRR = 1.28, 95% CI: 1.23-1.32). 14.5% of patients with a
psychiatric diagnosis were referred to the hospital for specialized psychiatric services, and
38% of patients referred were eventually seen in consultation. The median wait time from
the date of referral to the date of consultation was 133 days.
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Hospital. The data may contain patient-related
information, and therefore due to privacy concerns,
has not been made publicly available. However, the
data will be made available upon request, and can
be obtained by contacting the Office of Research
and. Innovation: info.research.innovation@nygh.
on.ca.

Funding: Support for this project was provided by
a Health Databank Collaborative Grant from North
York General Hospital, which provided in kind
funding for biostatistician support to work on the
study. Dr. Greiver is supported through the Gordon
F. Cheesbrough Research Chair in Family and
Community Medicine from North York General
Hospital. The funder had no role in study design,
data collection and analysis, or preparation of this
manuscript.

Competing interests: The authors have declared
that no competing interests exist.

Conclusions

In this community, individuals with mental health diagnoses accessed primary and hospital-
based health care at greater rates than those without mental health diagnoses. Wait times
for specialized psychiatric care were long and most patients who were referred did not have
a consultation. Information about services for patients with mental health conditions can be
used to plan and monitor more integrated care across sectors, and ultimately improve
outcomes.

Introduction

One in five Canadians accesses services or supports for mental health concerns or addiction
[1]. However, only a fraction of those suffering from mental health conditions or addiction
seek care [2]. The Canadian Mental Health Association estimates that 49% of those with anxi-
ety or depression have never sought help for their mental health issues [3]. Reasons for this
include fear of judgment or stigma, not knowing who or where to ask for help, features of the
mental illness itself (i.e. too depressed to leave one’s house), and a lack of a perceived need for
help [4]. Family physicians are often the first point of contact for patients with mental health
concerns [5], and subsequently refer patients to mental health services if their needs cannot be
managed in the primary care setting. However, in Canada, access to specialized mental health
care services are limited [6], and there can be long wait lists for access to psychiatric care [7-9].

In 2006, the Canadian Psychiatric Association (CPA) published recommendations for wait
time benchmarks for Canadians with serious psychiatric illness [10]. For example, the CPA
suggests a patient with major depression of a non-urgent nature be seen by a psychiatrist
within four weeks of referral. Existing data demonstrate that wait time averages for psychiatric
services generally fall outside of the recommended timeframe [8, 9, 11]. The longer patients
with more complex mental health needs (i.e. psychosis) wait for referral to mental health ser-
vices, the greater the impact on certain health outcomes [12]. Those who wait longer for initial
referral have a greater number and duration of inpatient admissions and increased
impairment scores on validated questionnaires [12]. While there are known geographic differ-
ences in accessibility to mental health services, it is important to understand local patterns to
guide system design and resource allocation [13]. Healthcare utilization is determined by mul-
tiple factors related to patient and health system characteristics. One common explanatory
framework for this is the Andersen’s behavioural model of health service use [14, 15]. This
describes ‘predisposing’ factors such as demographics and health beliefs, ‘enabling’ factors
such as financing and organization, and ‘need’ factors related to symptoms and functional
impairment from disease.

Ontario, Canada has recently initiated a process of health system transformation through
Ontario Health Teams (OHTs), an innovative model of health care delivery which puts the
patient at the centre of an integrated system grounded in local partnerships and a commitment
to local communities [16]. OHTs will have responsibility for the administration and delivery
of health services to a defined population within a geographic region; services include those
provided through hospital, primary care and home care settings. Improving mental health and
addiction services is one of the key features of the OHT concept and is one of the three Year
One priorities for the North York Toronto Health Partners (NYTHP) OHT, which is located
in the northeast part of Toronto, Canada [17]. Locally and regionally relevant data are essential
to plan and evaluate health system reform and implementation. This study will provide timely
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information on regional access to mental health services from which the NYTHP OHT can
build on.

Our study aims to identify patterns of health service use among people with mental health
conditions and/or addictions in the North York community. While the results of this study
will support care improvement plans for people with mental illness in the community being
studied, similar processes could be replicated for integrated care in other OHT's across the
province.

The objectives of this study were to: (i) determine patient characteristics associated with
any diagnosis of a mental health condition, (ii) determine patient factors, including mental
health conditions or addictions associated with increased health system utilization in our com-
munity; and (iii) describe wait times for referrals to specialized hospital-based mental health
services among patients diagnosed with mental health conditions.

Methods

This was a retrospective cohort study using linked primary care and hospital electronic data
[18]. The Strengthening the Reporting of Observational Studies in Epidemiology (STROBE)
guidelines were used to report the study [19].

Data sources

This study utilizes data from the Health Databank Collaborative (HDC), a database containing
linked health data derived from primary care and hospital clinical databases in North York
[20]. The primary care data are collected from the Electronic Medical Records of patients reg-
istered to consenting physicians at the North York Family Health Team (NYFHT) [21], a pri-
mary care organization that provides community-based care to its patients. The NYFHT
currently includes 91 family physicians and 40 allied health professionals. The HDC also
includes data on hospital services for the same patients at North York General Hospital
(NYGH), a community academic hospital. The HDC has previously been used to study health
conditions across both hospital and primary care settings [18, 22], and offers an opportunity
to support data-driven decision-making in mental health. The study timeframe was selected to
include the maximum available follow up available in the HDC; the database includes data
from January 1, 2012 -March 31, 2019.

Settings and participants

Data were extracted and linked as of March 31 2019. An initial cohort was generated by
including patients aged 18 or older as of March 31* 2019. This was used to establish a second
cohort by including patients with one or more mental health diagnoses identified in their
record between January 1% 2012 and Mar 31°* 2019. Patients were added to the second cohort
as of the earliest available encounter record after January 1** 2012 indicating a mental health
diagnosis in primary care or hospital data. Patients were censored on the administrative cut-
off of study follow-up (i.e March 31, 2019), or on the last day of the calendar year if they were
recorded as deceased.

Common mental health diagnoses were identified for inclusion, including: depression, anx-
iety, psychosis (including schizophrenia), addiction, and eating disorders. This approach
builds on a previously developed approach for searching both primary care and hospital data
[18]. For hospital records, the Canadian Institute for Health Information (CIHI)’s National
Ambulatory Care Reporting System (NACRS; for emergency department data) [23] and Dis-
charge Abstract Database (DAD; for inpatient admissions) [24] were used. The following ICD-
10 codes were included: for psychosis F20, F25, F29; for bipolar disorder F30, F31; for
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depression F32, F33, F34, F38, F39; for anxiety disorders (including generalized anxiety disor-
der, phobic disorders, obsessive compulsive disorder, agoraphobia, social phobia, panic disor-
der, post-traumatic stress disorder) F40-43; for addiction F10-F19; and for eating disorders
F50. For primary care, patients with a documented diagnosis of bipolar disorder (ICD9 296 or
billing code Q020), psychotic disorder (ICD9 codes 295, 298 or billing code Q021), depression
(ICD9 code 309, 311), anxiety (ICD9 code 300), addiction (ICD9 code 303 or 304), eating dis-
order (ICD9 code 307) or free text indicating the diagnosis were included. The codes or free
text must be present in the Health Conditions area of the summary health profile or in billing
data. The search criteria are provided in S1 Appendix.

Variables

A hospital visit was defined as an encounter related to an Emergency Department (ED) visit,
inpatient medical or surgical hospital admission, or inpatient psychiatric admission. An outpa-
tient mental health visit (i.e. a scheduled, non-urgent appointment with psychiatry) was not
defined as a hospital visit. Primary care visits were defined using the appropriate list of billing
codes [25].

The patient’s age (as of March 31* 2019) and sex were obtained from the HDC. Socioeco-
nomic quintiles were derived using geographical information based on Statistics Canada’s
Postal Code Conversion File [26]. Rural neighbourhoods were identified using the rural postal
codes with “zero” in the second position of the postal codes [26-28]. Deceased status was
derived using demographic data in the HDC. Comorbidities were identified using primary
care data with previously validated definitions for the following chronic conditions: diabetes,
hypertension, osteoarthritis, COPD, dementia, epilepsy and Parkinson’s Disease [29].

Statistical methods

A negative-binomial regression model was used to accommodate for overdispersion of main
outcomes: (a) hospital visits; (b) primary care visits; (c) either hospital or primary care visits.
The rate ratios were used to compare the hospital and/or primary care visits (a-c) with respect
to the following patient characteristics: age, sex, income quintile, rurality, depression, anxiety,
psychosis, addiction, and eating disorders and deceased status.

Secondary analyses were peformed for the presence of any mental health diagnosis defined
as the onset of at least one of the following conditions during the study period: depression,
anxiety, psychosis, addiction, or eating disorders. A logistic regression model was used to esti-
mate the odds ratios with respect to patient characteristics associated with at least one diagno-
sis of mental health condition in either primary care or hospital.

Wait time estimates among patients with mental health conditions who were referred to
outpatient psychiatry from primary care or hospital settings were identified. Wait times were
defined as the difference between the earliest referral date and the visit date for the outpatient
mental health visit at the hospital within the study follow-up. A look-back window of twelve
months with respect to earliest referral date was implemented to account for possibility in
which a hospital outpatient mental health visit preceded the referral date.

Analyses were performed using SAS v9.4 M6. The North York General Hospital Research
Ethics Board approved the study.

Results

A flowchart for the cohort generation is shown in Fig 1. There were 28,482 adult patients in
the HDC (as of March 31, 2019) and 8,559 patients (30.1% of adults) had at least one mental
health condition in their record during the study period.
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28,482

(89.0%)

8,559
(30.1%)

e Total number of patients in HDC database

e Total number of patients who were at least 18 years
of age as of March 31, 2019

e Total number of patients with at least one mental
health condition (including depression, anxiety,
psychosis, addiction, and eating disorder)

Fig 1. Primary cohort generation (step 1-2, general adult population) and secondary cohort generation (step 3, patients with a mental health condition)

in the Health Databank Collaborative.

https://doi.org/10.1371/journal.pone.0266377.9001

Table 1 shows overall healthcare utilization in primary care and utilization of mental health
services amongst all adult patients in the hospital. Using the cohort of 28,482 adult patients,
there were 24,764 patients (86.9%) with one or more primary care visits; 19,403 patients
(68.1%) with an ED visit; 8,967 patients (31.5%) with an inpatient medical or surgical admis-
sion; 121 patients (0.5%) with a psychiatric hospital admission; 1560 patients (5.5%) with one
or more outpatient mental health visit(s) during the study follow-up period from January 1*
2012 to March 31 2019.

Fig 2 shows adjusted rate ratios (aRR) of healthcare utilization in primary care and hospital.
The adjusted rate of hospital visits was significantly higher among patients with some mental
health conditions than among those without the condition. These conditions included addic-
tion (aRR = 1.74, 95% CI: 1.58-1.91), anxiety (aRR = 1.28, 95% CI: 1.23-1.32), depression
(aRR = 1.06, 95% CI: 1.01-1.10), eating disorder (aRR = 1.08, 95% CI: 1.01-1.15). The adjusted
rate of primary care visits was higher among those with anxiety (aRR = 1.65, 95% CI: 1.60-
1.70), depression (aRR = 1.17, 95% CI: 1.13-1.20), eating disorder (aRR = 1.48, 95% CI: 1.39-
1.55), and psychosis (aRR = 1.18, 95% CI: 1.01-1.38).

Fig 3 shows adjusted odds ratios (aOR) for the characteristics of patients diagnosed with
any mental health condition. Younger patients had greater aOR of a diagnosis of any mental
health condition (18-30 years vs. 81+years aOR = 1.87; 95% CI:1.68-2.08) as did female
patients (aOR = 1.35; 95% CI: 1.27-1.42). There was no association between a diagnosis of a
mental health condition and neighbourhood income quintile.

1,239 of 8,559 patients with a mental health condition (14.5% of the total cohort) were
referred to outpatient Psychiatry at NYGH. 466 (37.6% of those referred) had an outpatient
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Table 1. Health care utilization among patients in the Health Databank Collaborative from January 1** 2012 to March 31% 2019.

Patient At least one Primary care | At least one Emergency | At least one Inpatient At least one Outpatient | Total
characteristics visit Department visit visit Psychiatric admission mental health visit
N Row percent (%) N Row percent (%) | N | Row percent (%) | N | Row percent (%) | N | Row percent (%) N

Age group 2555 88.3% | 2437 84.2% | 442 153% | 16 0.6% | 350 12.1% | 2894
18-30 years
31-40 years 3557 87.0% | 2632 64.4% | 1895 46.4% | 11 0.3% | 227 5.6% | 4088
41-50 years 3577 85.3% | 2709 64.6% | 1149 27.4% | 10 0.2% | 246 59% | 4194
51-60 years 4015 90.3% | 2665 60.0% | 594 13.4% | 15 0.3% | 246 5.5% | 4445
61-70 years 3837 91.1% | 2450 58.2% | 848 20.1% | 12 0.3% | 230 5.5% | 4212
71-80 years 3368 89.8% | 2373 63.3% | 1161 31.0% | 19 0.5% | 123 3.3% | 3751
81+ years 3855 78.7% | 4137 84.5% | 2878 58.8% | 38 0.8% | 138 2.8% | 4898
Sex 16563 86.8% | 12753 66.8% | 6703 35.1% | 80 0.4% | 1073 5.6% | 19080
F
M 8201 87.2% | 6650 70.7% | 2264 24.1% | 41 0.4% | 487 5.2% | 9402
Income Quintiles 906 43.6% | 1658 79.7% | 1200 57.7% | 23 1.1% | 135 6.5% | 2079
1 (= lowest) 4159 88.6% | 3489 74.4% | 1677 35.7% | 21 0.4% | 307 6.5% | 4692
2 4485 90.3% | 3563 71.7% | 1636 32.9% | 28 0.6% | 294 5.9% | 4968
3 4162 90.4% | 3149 68.4% | 1442 31.3% | 17 0.4% | 253 5.5% | 4602
4 3625 90.7% | 2387 59.7% | 1127 28.2% 6 0.2% | 162 4.1% | 3996
5 (= highest) 7427 91.2% | 5157 63.3% | 1885 23.1% | 26 0.3% | 409 5.0% | 8145
Region 275 85.9% 118 36.9% 80 25.0% | * * 11 3.4% 320
Rural
Urban 24489 87.0% | 19285 68.5% | 8887 31.6% | 119 0.4% | 1549 5.5% | 28162
Total 24764 86.9% | 19403 68.1% | 8967 31.5% | 121 0.4% | 1560 5.5% | 28482

*suppressed due to cell count <5.

https://doi.org/10.1371/journal.pone.0266377.t001

Psychiatry visit at NYGH during the study period. The remaining 773 patients (62%) who

were referred did not have an outpatient Psychiatry visit at NYGH by the end of the study fol-
low-up (i.e. March 31, 2019); these patients were administratively censored at the end of the
study follow-up (i.e. March 31, 2019). The median wait times from the referral date to outpa-
tient Psychiatry appointment date was 133 days (IQR: 48 days— 317 days).

Discussion

In this community-based sample of patients in Toronto, Canada, those with a mental health
diagnosis were more likely to be young and female, and had more healthcare visits to their
family physician or their hospital than those without a mental health diagnosis. Addictions
were associated with higher rates of hospital visits, while a diagnosis of anxiety was associated
with more primary care visits. Almost two thirds of those referred to the hospital’s outpatient
Psychiatry department were not seen, and the median wait time for those seen was over four
months.

In contrast to other studies [30], patients living in neighbourhoods at lower income quin-
tiles were not more likely to have a mental health diagnosis. The reasons for this finding are
not obvious; it is possible that this finding may not accurately represent diagnosis but rather
service use, and although lower socioeconomic status (SES) is consistently associated with
higher rates of mental illness, it is not necessarily associated with greater mental health care
service utilization when adjusting for other patient characteristics. It is well known that per-
sons living with poverty encounter many barriers to obtaining health care [31]. It is possible
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Hospital visit Primary care visit Primary care visit or hospital visit
Age: 18-30 years vs. 81+ years *os 00597 i <0001 L <0001
Age: 31-40 years vs. 81+ years - o7 <0001 W2 <0001 il <0001
Age: 41-50 years vs. 81+ years el <0001 o <0001 i <0001
Age: 51-60 years vs. 81+ years *0.5 <0001 ym <0001 pw <0001
Age: 61-70 years vs. 81+ years - Pz <0001 e 0.0408 i <0001
Age: 71-80 years vs. 81+ years e <0001 st 00103 W 0.7755
Sex: Female vs. Male - u“" 0.3466 oL <0001 »HG <0001
Deceased: Yes vs. No ot <0001 o] 36 01348 RS <0001
8 Region: Urban vs. Rural }—oﬂf <0001 M.zz 0.0003 M’” <0001
g Income Quintiles: 2 vs. 1 ﬁm 0.0001 »:1'03 0.1053 51 L 0.7355
g Income Quintiles: 3 vs. 1 0-:0'85 <0001 nm“ 0.0311 ~1.o1 06877
% Income Quintiles: 4 vs. 1 - o <0001 o 0.0016 e 0.4682
E Income Quintiles: 5 vs. 1 2 <0001 e <0001 yi 03483
< Addiction: Yes vs. No Hl{u <0001 }.{1.05 02175 “1‘55 <0001
Anxiety: Yes vs. No e <0001 e <0001 M <0001
Bipolar: Yes vs. No }4.06 02927 »? - 00157 ol s 0.1570
Depression or adjustment disorder: Yes vs. No - H1.06 0.0057 ,,1.17 <0001 !1'2 <0001
Eating Disorder: Yes vs. No M"OB 00216 M‘ 5. <0001 mm <0001
Psychosis: Yes vs. No HL’ - 00729 }—01—‘418 0.0426 }—02—31 <0001
No. of co-morbidities: 1 vs. 0 S 0.0001 W <0001 - <0001
No. of co-morbidities: 2 vs. 0 H1 2 <0001 )0{1 = <0001 :~<1 & <0001
No. of co-morbidities: 3+ vs. 0 - »1 = <0001 }03_38 <0001 ”3_23 <0001
0 1 2 3 4 P-value 0 1 2 3 4 P-value 0 1 2 3 4 P-value

Adjusted rate ratio

Fig 2. Adjusted rate ratios for health care utilization in hospital and primary care.

https://doi.org/10.1371/journal.pone.0266377.9002

that some individuals who are of a lower income quintile and are facing mental health chal-
lenges may find it difficult to enroll with a primary care physician and are therefore not sam-
pled in our study. North York is made up of higher socioeconomic households compared to
many other neighbourhoods in Toronto [32]. While the group in our study with a mental
health diagnosis may not be representative of Canada as a whole, it may be representative of
other Canadian settings with similar culturally-diverse populations, or even other countries
with similar ethnocultural makeups.

Most patients (83.5%) with mental health diagnoses were not referred for outpatient psychi-
atric assessment during the study period. It is likely that most patients with mental health diag-
noses were managed exclusively in the primary care setting, and therefore referral was not
deemed necessary. Referral rates seen in this study are in line with other estimates of referral
rates for mental health services (11-36%) [33]. Median wait time for referral to outpatient psy-
chiatry was 133 days. These findings are in keeping with studies by Jaakkimainen et al. (2014)
and Liddy et al. (2020) who reported that Psychiatry had one of the longest wait times for spe-
cialist referral, with median wait times of 73 and 88 days, and 75™ centile waits of 231.5 days
and 233 days, respectively.
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P-value
Age: 18-30 years vs. 81+ years ——— <.001
1.15
Age: 31-40 years vs. 81+ years —e— 0.008
1.28
Age: 41-50 years vs. 81+ years —e— <.001
1.45
Age: 51-60 years vs. 81+ years —e— <.001
a . 1.26
= Age: 61-70 years vs. 81+ years F—e— <.001
(2]
§ 1.26
3 Age: 71-80 years vs. 81+ years —e— <.001
©
G Sex: Female vs. Male }—oﬁf <.001
-E 1.14
§ Region: Urban vs. Rural } > i 0.297
- 1.05
Income Quintiles: 2 vs. 1 —o— 0.299
5 1.05
Income Quintiles: 3 vs. 1 F—o— 0.259
_— 0.96
Income Quintiles: 4 vs. 1 —o— 0.388
9
Income Quintiles: 5 vs. 1 |—£—T 0.448

0.50 0.75 1.00 1.25 1.50 1.75 2.00 2.25
Adjusted odds ratio

Fig 3. Adjusted odds ratios for a diagnosis of mental health conditions.
https://doi.org/10.1371/journal.pone.0266377.g003

For the majority of patients who were not seen despite being referred during the study
period, there are multiple possible explanations: they may have not attended the appointment;
symptoms may have resolved by the time of the appointment and therefore no longer needed
to be seen; they may have been referred during the study period but their appointment was
booked after the study period ended; they may have been referred to another service concur-
rently and received assessment there. There are other mental health assessment services avail-
able in the Greater Toronto Area where patients may have been seen and those data are not
included in the current study. Furthermore, when referrals are triaged by hospital staff,
patients are frequently provided appropriate resources. Data about whether patients accessed
those (such as counselling services or information about how to access private psychotherapy),
were not available for this study. These findings about the rates of use of specialty mental
health care are similar to studies in other locations. For example, a study about health services
use among people with mental health diagnoses in several large cities in the United States
found about 20% of people accessed mental health specialty care over a several year period
[34]. A similar proportion of use of specialized mental health services was identified among
people with depression in Finland [35]. There are fewer descriptions of wait times for similar

PLOS ONE | https://doi.org/10.1371/journal.pone.0266377 May 10, 2022 8/12


https://doi.org/10.1371/journal.pone.0266377.g003
https://doi.org/10.1371/journal.pone.0266377

PLOS ONE

Retrospective cohort study of heath system use among patients with mental health conditions

services in the existing literature: for example, a study in a US community health centre (pri-
mary care) setting described a wait time of 13 days for a psychiatric appointment [36].

There are a number of study limitations. Firstly, the list of mental health diagnoses included
in this study are not exhaustive in the inclusion of all mental health diagnoses (such as, for
example, personality disorders). Additionally, because the database is de-identified, we were
unable to perform chart audits to confirm accuracy of diagnoses. Inclusion and labeling is
dependent on accurate diagnosis and chart labeling by the family physician or hospital physi-
cian, although we note that the hospital data are assessed by trained abstractors [23, 24]. We
did not report some specific diagnoses (i.e. obsessive-compulsive disorder) but rather grouped
all disorders together under one heading (i.e. anxiety disorders). This limits our ability to
make conclusions about specific diagnoses, and there may be a large difference in severity of
illness, referral patterns, etc. for the individual diagnoses under the broader heading which are
not being captured by this study. From a health services research perspective, we were some-
what limited in addressing all components of Andersen’s model by the data to which we had
access: the underlying database did not include some data elements that would be necessary to
characterize healthcare utilization according to all of Andersen’s concepts, such as race and
ethnicity and symptom severity. However, we were able to assess aspects of all of those key fac-
tors. We chose to combine the diagnoses of ‘depression’ with ‘adjustment disorder’, as many
primary care providers might use the billing code for ‘adjustment disorder’ synonymously
with the billing code for ‘depression’, even though they are two separate billing codes. This
may have overestimated the true ‘depressed’ population. There are also concerns about the
validity of a diagnosis of adjustment disorder which may overestimate the number of patients
in this group. Some patients may also choose not to disclose their mental health concerns to
their physician leading to incomplete or inaccurate mental health diagnoses, and therefore
would not be identified in available data as receiving care from either their primary care pro-
vider or hospital.

13.1% of patients in HDC did not have a primary care visit during the study period. The
reason for this could be that the primary care visit falls outside the study period or that there is
no billing data for the primary care visit, as primary care visit is defined using billing records
in this study. However, we think this is relatively unlikely since everyone included in the study
had publicly-funded provincial health care coverage and therefore all visits would be eligible
for billing to the Ontario Ministry of Health. Since the study population in this article was lim-
ited to localized primary care offices and a single community hospital, it is necessary to
acknowledge the limitations in generalizability to the Canadian population, and elsewhere.
This was a retrospective study with a non-random (i.e., convenience) sampling frame of
patients and providers, and therefore, the findings may not be generalizable externally [37].

We did not have access to the specific details of inpatient mental health admissions which is
captured in the Ontario Mental Health Reporting System (OMHRS) [38] which would have
added additional information about severity of illness. Furthermore, data from private mental
health services (such as psychologists and psychotherapists) paid for by patients out of pocket
or through private insurance were unavailable.

Future research exploring the referral patterns from primary to secondary mental health
services could look at the reason for referral i.e. diagnostic clarification vs. medication manage-
ment vs. provision of therapy, to allow for better resource planning.

There are many potential health system implications from these findings to better service
patients with mental health diagnoses, including initiatives that are already underway locally,
provincially and nationally. During the COVID-19 pandemic, the Canadian government has
provided additional funding for digital mental health services; the continuation of these ser-
vices may be one promising approach for increasing access to outpatient services. There is
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already a larger system movement towards a Stepped Care Approach [39], a system of deliver-
ing and monitoring mental health treatment so that the most effective and evidence-based, yet
least resource intensive treatment, is delivered first, which is consistent with the NYTHP
OHT’s Year One priority to link patients to evidence-based treatments (i.e. Cognitive Behav-
ioral Therapy) through an OHT centralized intake [17].

Although there are some limitations to generalizability, there are broader lessons to be
learned from this study that can be passed on to non-Canadian readers. This study highlights
high need but poor uptake of specialized mental health services. In order to deliver care for the
right individuals in the right place at the right time, the siloed nature of mental health care
needs to be broken, and more linear pathways to access care in a step-wise approach should be
undertaken. Improved data sharing between primary and secondary centres is a necessary first
step.

A greater understanding of which clinical or demographic characteristics in a jurisdiction
are most predictive of high service use will support the development of improved triage sys-
tems for specialized mental health care service planning and delivery.

This study identified higher primary and secondary health care utilization among those
with a mental health diagnosis in a large cohort of adult patients from Toronto, Canada, as
well as long wait times and high rates of loss of follow-up among people referred for hospital-
based outpatient mental health services. By understanding which patient characteristics pre-
dict symptom severity and health service utilization, we will hopefully be better able to identify
system gaps and prioritize early referral and added resource allocation for more severe cases,
ultimately improving treatment outcomes and reducing wait times and cost to the health care
system.

Supporting information

S1 Appendix. Search criteria for mental health conditions in health databank collabora-
tive.
(DOCX)

Acknowledgments

The authors are grateful to the physicians and patients who allow data sharing to make the
HDC possible.

Author Contributions

Conceptualization: Kimberly Lazare, David Koczerginski, Maria Muraca, Wai Lun Alan
Fung, Braden O’Neill.

Data curation: Babak Aliarzadeh, Steven Bernard, Rahim Moineddin.
Formal analysis: Sumeet Kalia.

Methodology: Kimberly Lazare, Sumeet Kalia, Babak Aliarzadeh.

Project administration: Kimberly Lazare.

Writing - original draft: Kimberly Lazare, Sumeet Kalia, Braden O’Neill.

Writing - review & editing: Kimberly Lazare, Sumeet Kalia, Babak Aliarzadeh, Steven Ber-
nard, David Eisen, Michelle Greiver, David Kaplan, David Koczerginski, Maria Muraca,
Wai Lun Alan Fung, Braden O’Neill.

PLOS ONE | https://doi.org/10.1371/journal.pone.0266377 May 10, 2022 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0266377.s001
https://doi.org/10.1371/journal.pone.0266377

PLOS ONE

Retrospective cohort study of heath system use among patients with mental health conditions

References

1.

10.

1.

12

13.

14.

15.

16.

17.

18.

19.

20.

Urbanoski K, Inglis D, Veldhuizen S. Service Use and Unmet Needs for Substance Use and Mental Dis-
orders in Canada. Can J Psychiatry. 08 2017; 62(8):551-559. https://doi.org/10.1177/
0706743717714467 PMID: 28616935

Demyttenaere K, Bruffaerts R, Posada-Villa J, et al. Prevalence, severity, and unmet need for treatment
of mental disorders in the World Health Organization World Mental Health Surveys. JAMA. Jun 2004;
291(21):2581-90. https://doi.org/10.1001/jama.291.21.2581 PMID: 15173149

Canadian Mental Health Association. Fast Facts about Mental lliness. (2014). Accessed February 10,
2020. http://www.cmha.ca/media/fast-facts-about-mental-illness/#.UwOEo3lupgO.

Andrade LH, Alonso J, Mneimneh Z, et al. Barriers to mental health treatment: results from the WHO
World Mental Health surveys. Psychol Med. Apr 2014; 44(6):1303—17. https://doi.org/10.1017/
S0033291713001943 PMID: 23931656

Walker ER, McGee RE, Druss BG. Mortality in mental disorders and global disease burden implications:
a systematic review and meta-analysis. JAMA Psychiatry. Apr 2015; 72(4):334—41. https://doi.org/10.
1001/jamapsychiatry.2014.2502 PMID: 25671328

Dickerson FB, Brown CH, Daumit GL, et al. Health status of individuals with serious mental illness. Schi-
zophr Bull. Jul 2006; 32(3):584-9. https://doi.org/10.1093/schbul/sbj048 PMID: 16469943

Canadian Medical Association. Joint statement on access to mental health care from the Canadian
Medical Association and Canadian Psychiatric Association. 2016. Accessed February 10, 2020. https://
policybase.cma.ca/documents/policypdf/PD16-04.pdf.

Jaakkimainen L, Glazier R, Barnsley J, Salkeld E, Lu H, Tu K. Waiting to see the specialist: patient and
provider characteristics of wait times from primary to specialty care. BMC Fam Pract. Jan 2014; 15:16.
https://doi.org/10.1186/1471-2296-15-16 PMID: 24460619

Liddy C, Moroz |, Affleck E, et al. How long are Canadians waiting to access specialty care? Retrospec-
tive study from a primary care perspective. Can Fam Physician. 06 2020; 66(6):434—444. PMID:
32532727

Canadian Psychiatric Association. Wait time benchmarks for patients with serious mental iliness.
2006:1—4. Accessed July 16, 2019. https://www.cpa-apc.org/wp-content/uploads/Wait_times-CPA_
policy_paper_1-web-EN.pdf

Loebach R, Ayoubzadeh S. Wait times for psychiatric care in Ontario. University of Western Ontario
Medical Journal. 2017; 86(2):48-50.

Reichert A, Jacobs R. The impact of waiting time on patient outcomes: Evidence from early intervention
in psychosis services in England. Health Econ. Nov 2018; 27(11):1772-1787. https://doi.org/10.1002/
hec.3800 PMID: 30014544

Druss BG, von Esenwein SA, Compton MT, Rask KJ, Zhao L, Parker RM. A randomized trial of medical
care management for community mental health settings: the Primary Care Access, Referral, and Evalu-
ation (PCARE) study. Am J Psychiatry. Feb 2010; 167(2):151-9. https://doi.org/10.1176/appi.ajp.2009.
09050691 PMID: 20008945

Andersen R. A behavioral model of families’ use of health services. Chicago, lll: Univ. of Chicago,
1968.

Andersen RM, Davidson PL, Baumeister SE Improving Access to Care. In: Kominski GF, ed. Changing
the U.S. health care system: key issues in health services policy and management. 4th edn. San Fran-
cisco, California: Jossey-Bass, 2013: 33—-69.

The Government of Ontario. Ontario introduces 24 Ontario Health Teams across the province to pro-
vide better connected care. 2019. Accessed October 5, 2020. https:/news.ontario.ca/mohltc/en/2019/
12/ontario-introduces-24-ontario-health-teams-across-the-province-to-provide-better-connected-care.
html

North York Toronto Health Partners. North York Toronto Health Partners. 2019. Accessed November 3,
2020. https://www.northyorktorontohealthpartners.ca

O’Neill B, Kalia S, Aliarzadeh B, et al. Agreement between primary care and hospital diagnosis of
schizophrenia and bipolar disorder: A cross-sectional, observational study using record linkage. PLoS
One. 2019; 14(1):e0210214. https://doi.org/10.1371/journal.pone.0210214 PMID: 30615653

von EIm E, Altman DG, Egger M, et al. The Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) Statement: guidelines for reporting observational studies. IntJ Surg. Dec 2014;
12(12):1495-9. https://doi.org/10.1016/j.ijsu.2014.07.013 PMID: 25046131

An J, Keshavijee K, Mirza K, Vassanji K, Greiver M. Bridging a divide: architecture for a joint hospital-pri-
mary care data warehouse. Stud Health Technol Inform. 2015; 208:45-9. PMID: 25676945

PLOS ONE | https://doi.org/10.1371/journal.pone.0266377 May 10, 2022 11/12


https://doi.org/10.1177/0706743717714467
https://doi.org/10.1177/0706743717714467
http://www.ncbi.nlm.nih.gov/pubmed/28616935
https://doi.org/10.1001/jama.291.21.2581
http://www.ncbi.nlm.nih.gov/pubmed/15173149
http://www.cmha.ca/media/fast-facts-about-mental-illness/#.Uw0Eo3lupg0
https://doi.org/10.1017/S0033291713001943
https://doi.org/10.1017/S0033291713001943
http://www.ncbi.nlm.nih.gov/pubmed/23931656
https://doi.org/10.1001/jamapsychiatry.2014.2502
https://doi.org/10.1001/jamapsychiatry.2014.2502
http://www.ncbi.nlm.nih.gov/pubmed/25671328
https://doi.org/10.1093/schbul/sbj048
http://www.ncbi.nlm.nih.gov/pubmed/16469943
https://policybase.cma.ca/documents/policypdf/PD16-04.pdf
https://policybase.cma.ca/documents/policypdf/PD16-04.pdf
https://doi.org/10.1186/1471-2296-15-16
http://www.ncbi.nlm.nih.gov/pubmed/24460619
http://www.ncbi.nlm.nih.gov/pubmed/32532727
https://www.cpa-apc.org/wp-content/uploads/Wait_times-CPA_policy_paper_1-web-EN.pdf
https://www.cpa-apc.org/wp-content/uploads/Wait_times-CPA_policy_paper_1-web-EN.pdf
https://doi.org/10.1002/hec.3800
https://doi.org/10.1002/hec.3800
http://www.ncbi.nlm.nih.gov/pubmed/30014544
https://doi.org/10.1176/appi.ajp.2009.09050691
https://doi.org/10.1176/appi.ajp.2009.09050691
http://www.ncbi.nlm.nih.gov/pubmed/20008945
https://news.ontario.ca/mohltc/en/2019/12/ontario-introduces-24-ontario-health-teams-across-the-province-to-provide-better-connected-care.html
https://news.ontario.ca/mohltc/en/2019/12/ontario-introduces-24-ontario-health-teams-across-the-province-to-provide-better-connected-care.html
https://news.ontario.ca/mohltc/en/2019/12/ontario-introduces-24-ontario-health-teams-across-the-province-to-provide-better-connected-care.html
https://www.northyorktorontohealthpartners.ca
https://doi.org/10.1371/journal.pone.0210214
http://www.ncbi.nlm.nih.gov/pubmed/30615653
https://doi.org/10.1016/j.ijsu.2014.07.013
http://www.ncbi.nlm.nih.gov/pubmed/25046131
http://www.ncbi.nlm.nih.gov/pubmed/25676945
https://doi.org/10.1371/journal.pone.0266377

PLOS ONE

Retrospective cohort study of heath system use among patients with mental health conditions

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

North York Family Health Team. North York Family Health Team. 2018. Accessed November 21, 2020.
http://nyfht.com/

Greiver M, Sullivan F, Kalia S, et al. Agreement between hospital and primary care on diagnostic label-
ing for COPD and heart failure in Toronto, Canada: a cross-sectional observational study. NPJ Prim
Care Respir Med. 03 2018; 28(1):9. https://doi.org/10.1038/s41533-018-0076-8 PMID: 29523779

Canadian Institute for Health Information. National Ambulatory Care Reporting System Metadata
(NACRS). 2017. Accessed November 23, 2020. https://www.cihi.ca/en/national-ambulatory-care-
reporting-system-metadata.

Canadian Institute for Health Information. Discharge Abstract Database Metadata (DAD). Accessed
November 23, 2020. https://www.cihi.ca/en/discharge-abstract-database-metadata.

The Department of Family and Community Medicine. University of Toronto Family Medicine Report:
Caring for our diverse populations [accessed November 11 2020]. https://www.dfcm.utoronto.ca/sites/
default/files/dfcm_fammedreport2020-final-web.pdf.

Statistics Canada. Postal code conversion file plus (PCCF+) Version 6C, Reference guide. 2015.
Accessed November 5, 2020. https://mdl.library.utoronto.ca/sites/default/files/mdldata/open/canada/
national/statcSan/postalcodes/pccfplus/2011/2015aug/82-F0086-XDB-2016v6c-eng.pdf.

Wilkins R. Use of postal codes and addresses in the analysis of health data. Health Rep. 1993; 5
(2):157-77. PMID: 8292756

Pampalon R, Hamel D, Gamache P, Raymond G. A deprivation index for health planning in Canada.
Chronic Dis Can. 2009; 29(4):178-91. PMID: 19804682

Williamson T, Green ME, Birtwhistle R, et al. Validating the 8 CPCSSN case definitions for chronic dis-
ease surveillance in a primary care database of electronic health records. Ann Fam Med. Jul 2014; 12
(4):367—72. https://doi.org/10.1370/afm.1644 PMID: 25024246

Health Canada. Chapter 2, Mood disorders. A Report on Mental llinesses in Canada. 2012. Accessed
March 12, 2019. https://www.canada.ca/en/public-health/services/reports-publications/report-on-
mental-ilinesses-canada/mood-disorders.html.

Olah ME, Gaisano G, Hwang SW. The effect of socioeconomic status on access to primary care: an
audit study. CMAJ. Apr 2013; 185(6):E263-9. https://doi.org/10.1503/cmaj.121383 PMID: 23439620

City of Toronto. Toronto Strong Neighbourhoods Strategy 2020 Neighbourhood Equity Index Methodo-
logical Documentation. 2014. Accessed December 3, 2020. https://www.toronto.ca/wp-content/
uploads/2017/11/97eb-TSNS-2020-NEl-equity-index-methodology-research-report-backgroundfile-
67350.pdf.

Kravitz RL, Franks P, Feldman M, et al. What drives referral from primary care physicians to mental
health specialists? A randomized trial using actors portraying depressive symptoms. J Gen Intern Med.
Jun 2006; 21(6):584-9. https://doi.org/10.1111/j.1525-1497.2006.00411.x PMID: 16808740

Burns BJ, Ryan Wagner H, Gaynes BN, Wells KB, Schulberg HC. General medical and specialty men-
tal health service use for major depression. Int J Psychiatry Med. 2000; 30(2):127—43. https://doi.org/
10.2190/TLXJ-YXLX-F4YA-6PHA PMID: 11001277.

Hamalainen J, Isometsa E, Laukkala T, et al. Use of health services for major depressive episode in Fin-
land. Journal of Affective disorders. Apr 2004; 79(1-3):105—12. https://doi.org/10.1016/S0165-0327
(02)00342-7 PMID: 15023485

Williams ME, Latta J, Conversano P. Eliminating the wait for mental health services. J Behav Health
Serv Res. Jan 2008; 35(1):107—14. https://doi.org/10.1007/s11414-007-9091-1 Epub 2007 Nov 2.
PMID: 17975730.

Jager J, Putnick D, Bornstein MH. More than just convenient: The scientific merits of homogeneous
convenience samples. Monogr Soc Res Child Dev. Jun 2017; 82(2):13-30. https://doi.org/10.1111/
mono.12296 PMID: 28475254

Canadian Institute for Health Information. Ontario Mental Health Reporting System Metadata
(OMHRS). 2017. Accessed November 23, 2020. Available from: https://www.cihi.ca/en/ontario-mental-
health-reporting-system-metadata.

Bower P, Gilbody S. Stepped care in psychological therapies: access, effectiveness and efficiency. Nar-
rative literature review. Br J Psychiatry. Jan 2005; 186:11-7. https://doi.org/10.1192/bjp.186.1.11
PMID: 15630118

PLOS ONE | https://doi.org/10.1371/journal.pone.0266377 May 10, 2022 12/12


http://nyfht.com/
https://doi.org/10.1038/s41533-018-0076-8
http://www.ncbi.nlm.nih.gov/pubmed/29523779
https://www.cihi.ca/en/national-ambulatory-care-reporting-system-metadata
https://www.cihi.ca/en/national-ambulatory-care-reporting-system-metadata
https://www.cihi.ca/en/discharge-abstract-database-metadata
https://www.dfcm.utoronto.ca/sites/default/files/dfcm_fammedreport2020-final-web.pdf
https://www.dfcm.utoronto.ca/sites/default/files/dfcm_fammedreport2020-final-web.pdf
https://mdl.library.utoronto.ca/sites/default/files/mdldata/open/canada/national/statcSan/postalcodes/pccfplus/2011/2015aug/82-F0086-XDB-2016v6c-eng.pdf
https://mdl.library.utoronto.ca/sites/default/files/mdldata/open/canada/national/statcSan/postalcodes/pccfplus/2011/2015aug/82-F0086-XDB-2016v6c-eng.pdf
http://www.ncbi.nlm.nih.gov/pubmed/8292756
http://www.ncbi.nlm.nih.gov/pubmed/19804682
https://doi.org/10.1370/afm.1644
http://www.ncbi.nlm.nih.gov/pubmed/25024246
https://www.canada.ca/en/public-health/services/reports-publications/report-on-mental-illnesses-canada/mood-disorders.html
https://www.canada.ca/en/public-health/services/reports-publications/report-on-mental-illnesses-canada/mood-disorders.html
https://doi.org/10.1503/cmaj.121383
http://www.ncbi.nlm.nih.gov/pubmed/23439620
https://www.toronto.ca/wp-content/uploads/2017/11/97eb-TSNS-2020-NEI-equity-index-methodology-research-report-backgroundfile-67350.pdf
https://www.toronto.ca/wp-content/uploads/2017/11/97eb-TSNS-2020-NEI-equity-index-methodology-research-report-backgroundfile-67350.pdf
https://www.toronto.ca/wp-content/uploads/2017/11/97eb-TSNS-2020-NEI-equity-index-methodology-research-report-backgroundfile-67350.pdf
https://doi.org/10.1111/j.1525-1497.2006.00411.x
http://www.ncbi.nlm.nih.gov/pubmed/16808740
https://doi.org/10.2190/TLXJ-YXLX-F4YA-6PHA
https://doi.org/10.2190/TLXJ-YXLX-F4YA-6PHA
http://www.ncbi.nlm.nih.gov/pubmed/11001277
https://doi.org/10.1016/S0165-0327%2802%2900342-7
https://doi.org/10.1016/S0165-0327%2802%2900342-7
http://www.ncbi.nlm.nih.gov/pubmed/15023485
https://doi.org/10.1007/s11414-007-9091-1
http://www.ncbi.nlm.nih.gov/pubmed/17975730
https://doi.org/10.1111/mono.12296
https://doi.org/10.1111/mono.12296
http://www.ncbi.nlm.nih.gov/pubmed/28475254
https://www.cihi.ca/en/ontario-mental-health-reporting-system-metadata
https://www.cihi.ca/en/ontario-mental-health-reporting-system-metadata
https://doi.org/10.1192/bjp.186.1.11
http://www.ncbi.nlm.nih.gov/pubmed/15630118
https://doi.org/10.1371/journal.pone.0266377

