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About CPCSSN

The Canadian Primary Care Sentinel Surveillance Network (CPCSSN) is an independent not-for-
profit university-based consortium with an international reputation as a trusted source of primary
care electronic medical record (EMR) data. Established in 2008, CPCSSN has developed a pan-
Canadian primary care EMR data repository. CPCSSN has successfully built trusting relationships
between primary care clinicians and researchers over the past 15 years. As of 2024, CPCSSN
consisted of a network of 13 community-based primary care research and learning networks
based in eight Canadian provinces (British Columbia, Alberta, Manitoba, Ontario, Quebec, Nova
Scotia, Newfoundland) and one territory (Northwest Territories). CPCSSN is also working to
increase its representativeness across Canada with the development of a new networkin
Saskatchewan. CPCSSN draws on technological expertise to securely extract EMR data from
primary care practices and includes close to 1,500 participating primary care providers and
approximately 2 million patients. CPCSSN applies standardized ontologies and terminologies to
transform data from various EMR vendors into a common data schema. CPCSSN goes to great
lengths to protect privacy and was recoghized in 2013 with a privacy innovation award for being a
leader in maintaining the security of health information.

CPCSSN is supported through a diverse array of funding including peer-reviewed grants from
federal agencies such as the Canadian Institutes of Health Research and the Public Health
Agency of Canada, as well as other profit and not-for-profit organizations. CPCSSN is also
supported with in-kind and direct funding support from the Canadian universities that host the
regional networks.
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Background

Mental health conditions can have a significant impact on an individual’s quality of life (1). The Centre for
Addiction and Mental Health estimates that one in two Canadians have, or have had, a mental illness by
the time they reach 40 years of age (2). It is the leading cause of disability and the economic burden of
mentalillness in Canada is estimated at $51 billion per year (2). Unfortunately, these staggering statistics
seem to be worsening following the COVID-19 pandemic and the unprecedented strain it put on people,
patients, and healthcare systems (3).

For Canadians, the main source for identification and treatment of common mental health conditions are
primary care providers (3). In Canada, approximately 80% of the population relies on their family doctor for
their mental healthcare needs (4). Evidence from an international study by the World Health Organization
(WHO) found that approximately one -third of primary care consultations have a direct and explicit
psychological component (5, 6).

Given this, one of the best resources to measure and evaluate the mental health of Canadians is the
clinical data within the electronic medical records (EMRs) of primary care providers (7). The Canadian
Primary Care Sentinel Surveillance Network (CPCSSN) has a clinical EMR data repository containing
primary care data from over 1.8 million Canadians. The data are drawn from 12 different EMR products of
over 1500 participating primary care providers from across Canada (7 provinces).

Using secondary data sources, such as CPCSSN, for mental health research offers several advantages
relative to primary data collection. The first is that itincludes a vast range and depth of data on diverse
topics including mental health comorbidities, physical health comorbidities, and primary and secondary
prevention (8). In addition, it can offer insight into national and longitudinal trends that is often not possible
to determine at the time of primary data collection.

However, there are inherent challenges to using this data source for mental health research as EMR data is
not designed explicitly for research but rather to facilitate the delivery of clinical care and to support
administrative operations (i.e. billing) (7). EMR data does not necessarily capture all of what transpires in
patient-provider encounters, and this is especially true for encounters relating to mental health (7). As
such, itis essential for scientists considering using CPCSSN data for mental health research to not only
understand the breadth and scope of data available, but to also apply accurate and appropriate analytical
methods. There are many research questions that can be answered using this data source, but finding the
answers may require some resourcefulness and an understanding of the complexity of the data.

The objective of this report is to explore the ‘fithess-for-use’ of CPCSSN data for mental health research,
demonstrating how validated mental health case definitions can be used for longitudinal assessments, and
how CPCSSN data can be used to assess and explore treatment of mental health conditions in primary
care settings.

Diagnostic Codes

Diagnostic codes are essential for identifying patients with mental health conditions within EMR data.
Primary care providers use diagnostic codes for administrative billing, recording visit diagnoses as well as
documenting ongoing health conditions (called the cumulative patient profile, CPP, or problem list in some
EMRs). Within the CPCSSN database all diagnostic codes are cleaned and coded to the International
Classification of Diseases, Injuries and Causes of Death, Ninth Revision (ICD-9) classification standard.
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However, there is variation in the specificity of the ICD-9 codes used in each province. In Canada providers
use one of two methods to record billing diagnoses. In most provinces ICD-9 codes are used, while in
Ontario a variation of ICD-9, OHIP, is used. Moreover, most providers use ICD-9 to document reasons for
visits, as well as a patient’s ongoing health conditions. In Ontario the OHIP codes are only 3-digits, which
means billing data has less specificity, compared to other provinces where up to 5-digits may be used. This
can be a significant source of information bias and can also lead to assumptions about a particular
condition when the reality is more of a spectrum of disease.

While there are some ICD-9 codes that do not have any 4 or 5-digit subcodes (i.e., they are 3-digits only),
when truncated to only 3-digits, most mental health ICD-9 codes only provide a broad classification of the
condition. For example, the 3-digit ICD-9 code 307 (Special symptoms or syndromes NEC) includes 4- or 5-
digits codes for a range of conditions including eating disorders, movement disorders, sleep disorders,
tension headaches and pain disorders. Understanding the trends in the use of 3-, 4-, or 5-digit ICD-9 codes
by primary care providers across provinces can highlight jurisdictional differences, allowing information
bias to be accounted for in an analysis. This is particularly important for certain conditions where 3-digit
codes are not sufficient to accurately classify a patient.

Table 1 presents an evaluation of the use of mental health diagnostic codes by Canadian primary care
providers and reveals variation in the level of specificity depending on where the code was stored within the
EMR, and from which province the data came from (see Appendix A for list of ICD-9 codes, and the
CPCSSN Data Dictionary to understand the CPCSSN database schema).

In Ontario, visit diagnosis codes Table 1. Proportion of mental ICD-9 codes with 5-digits.

have limited specificity, as 100% of VISIT HEALTH CONDITION

the codes are 3-digits only, DIAGNOSES' DIAGNOSES?

whereas 50.9% of the codes BRITISH COLUMBIA 44.6% 52.4%

detailing a patient’s ongoing health ALBERTA 49.9% 51.8%

conditions (problem list/CPP) are MANITOBA 76.7% 75.8%

4- or 5-digit codes. In comparison, ONTARIO 0.0% 50.9%

British Columbia, Alberta, NOVASCOTIA e i
NEWFOUNDLAND 76.6% 73.9%

Ma_mt.Oba’ and NveofJf‘qland have t Diagnosis was found in the CPCSSN Encounter Diagnosis table or the
a similar level of specificity CPCSSN Billing table.

between visit and health condition + Diagnosis was found in the CPCSSN Health Conditions table.

codes. In contrast, a large

proportion of Nova Scotian primary care providers use five-digit codes for visit diagnoses (84.2%), but less
so when coding on going health conditions (57.3%).

To account for this variation in coding practices in an analysis, we recommended that researchers use both
visit and health condition diagnhostic codes to identify condition specific cohorts, particularly when there is
no validated case definition to employ. In addition, if a patientis not able to be classified as having the
disorder using a 3-digit ICD-9 code (i.e. a 4- or 5-digit code is necessary) then text string searches of the
original diagnostic text fields should be used alongside ICD-9 codes. Relying solely on ICD-9 codes (and
not using codes and text strings) to identify patients with certain conditions could lead to differential
misclassification due to the variation in specificity of ICD-9 codes.


https://cpcssn.ca/researchhub/

The 12 most common
mental health ICD-9
codes in the CPCSSN
repository are shown in
Figure 1, where all sub-
codes are grouped
under the broader 3-
digit code. The two most
common code classes
used by primary care
providers are 300
(Anxiety, dissociative
and somatoform
disorders), followed by
311 (Depressive disorder, not elsewhere classified). However, it is important to note that there may be
province-specific pressures that dictate what ICD-9 code a provider chooses to document in the EMR
(billing rules and policies, also called Schedule of Benefits, vary by province). As such, researchers are
encouraged to understand provincial policies and how this may impact coding practices.

313, Disturbance of Emotions in Childhood
303, Alcohol Dependence

304, Drug Dependence

290, Dementias

296, Episodic Mood Disorders

308, Acute Reaction to Stress

314, Hyperkinetic Syndrome

305, Nondependent Drug Abuse

309, Adjustment Reaction

307, Sleep/Eating/Pain/Movement Disorders
311, Depression

300, Anxiety
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Figure 1. Most common mental health ICD-9 codes.

Case Definitions

CPCSSN has developed and validated five mental health case definitions (Table 2) (9). Most of these case
definitions rely on a patient having at least two separate visits for the condition, or the condition must be
listed in the CPCSSN Health Condition table (problem list/CPP). Each case definition algorithm can be
viewed in Appendix B and Appendix C for the CPCSSN Case Definitions Standards.

Table 2. Validation results of five mental health case definitions.

MOOD DISORDERS
EATING DISORDERS
ADHD

PTSD
SCHIZOPHRENIA

SENSITIVITY %
(95% CI)
80.7 (76.6-84.3)
80.8 (76.7-84.4)
70.8 (48.9-87.4)
95.3 (90.0-98.3)
93.3(77.9-99.2)

SPECIFICITY %
(95% Cl)
88.7 (87.3-90.1)
99.5 (99.2-99.8)
99.5 (98.9-99.8)
98.4 (94.3-99.8)
100 (99.5-100)

PPV %
(95% CI)
59.9 (56.8-63.0)
96.6 (94.2-98.1)
70.8 (52.6-84.2)
98.4 (93.9-99.6)
100 (87.7-100)

NPV
(95% Cl)
95.7 (94.8-96.4)
96.8 (96.2-97.4)
99.5 (99.0-99.7)
95.2 (90.2-97.8)
99.97 (99.0-100)

Table 3 highlights the value of using CPCSSN data to estimate disease burden for the five aforementioned
mental health case definitions. In contrast to CPCSSN data source, administrative sources, such as the
Canadian Institute for Health Information (CIHI), do not usually have access to data like health condition
diagnoses (problem lists or cumulative patient profiles). An exception would be in disease registries,
although there are none that include the five mental health conditions discussed here. The column “Health
Condition Diagnosis Only” in Table 3 reveals that 9% to 27% of patients were identified as having the
condition of interest only because of a diagnostic record in the Health Condition table (i.e., the patient had
no billing or visit diagnoses for the condition of interest). As such, using CPCSSN data to study the
epidemiology of a condition provides a more accurate measure than using other administrative sources.
However, our results indicate that the degree of underestimation would depend on the condition in



question (e.g., for eating disorders 22% of patients would be missed and for PTSD 9% would be
misclassified, without access to Health Condition — problem list/CPP - diagnostic data).

Table 3. How were cases found? Visit diagnoses vs Health Condition diagnoses.

Total* (n) Visit Visit Diagnosis’ Health Condition Health Condition
Disorder Diagnosis' Only Diagnosis* Diagnosis® Only
Mood Disorder 388,042 59% 55% 45% 14%
Eating Disorder 11,594 78% 67% 33% 22%
PTSD 15,629 93% 19% 82% 9%
ADHD 41,487 92% 61% 39% 22%
Schizophrenia 10,488 86% 48% 52% 27%

.

To further demonstrate the value of using validated case definitions for mental health research and
surveillance, we created nine two-year contact groups (2YCG), between 2013 and 2021, and applied the
five case definitions to evaluate prevalence and incidence (see Appendix D for full description and
comparison of 2YCGs).
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Figure 2. Prevalence of ADHD, ED, PTSD and Schizophrenia. Figure 3. Incidence of ADHD, ED, PTSD and Schizophrenia.
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Figure 4. Prevalence of mood disorders by age group.

Figure 5. Incidence of mood disorders by age group.




Figures 2 to 5 show prevalence and incidence estimates for five mental health conditions between 2013
and 2021. These mental health trends highlight the power of CPCSSN data for longitudinal mental health
research. For the purposes of this report, we display overall prevalence and incidence for four of the mental
health conditions (Figures 2 and 3), but a wealth of information can be gleaned from sub-analyses, such as
by age and sex. An example is shown in Figures 4 and 5, for Mood Disorders as a function of age.

Treatment: pharmacotherapy, counselling, and referrals

Primary care providers can offer mental health care in the form of early identification, pharmaceutical
treatment, non-pharmaceutical management such as education and counselling, relapse prevention,
shared care with mental health teams and/or referral to external psychiatric services (3). Certainly, it is
challenging for any secondary data source to be able to truly measure all the elements of primary mental
health care. However, beyond diagnostic codes, the CPCSSN data repository can provide information on
several additional components of mental health treatment, particularly prescribing, counselling and
referrals.

Counselling

Primary care providers can and do provide counselling and support to patients experiencing mental health
difficulties. This type of treatment is particularly important for patients experiencing barriers to accessing
other mental health services, such as psychotherapy by specialized mental health professionals (4). While
most patient-provider encounters involve a certain level of counselling and education, depending on the
reason for the visit, there are specific service codes that are used by primary care providers when they have
patient encounters that are devoted entirely to counselling or psychotherapy. These service codes, which
are found in the billing table of the CPCSSN database, can be used by researchers to evaluate counselling
services within primary care. However, to undertake an evaluation of counselling service codes at the
national level, the researcher will need to identify unique province-specific service codes for each
jurisdiction of interest, which is straightforward in some provinces, but more complexin others.

Pharmacotherapy
The CPCSSN data repository is an

= Antidepressant ® Anxiolytic B Stimulants = Antipsychotic B Hypnotic/Sedatives ® Addictions

excellent resource to evaluate the 100% e = = = =
pharmaceutical management of 50% = = % % =
mental health presentations. There G N B HE B B

are many interesting and important
questions that can be asked of the
data about psychotropic medication
prescribing, from a system and
policy perspective, but also at an
individual and condition-specific

70%

60%

50%

40%

30%

level. Furthermore, most of the 20%
mental health case definitions do 10%
not use medications as case criteria 0%

(often the use medication to |dent|fy 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022

patients decreases the specificity of o0 6. Distribution of psychotropic classes.
the case definition). Researchers



can use the validated case definitions to identify cohorts of patients with conditions of interest and then
evaluate how primary care providers are using pharmaceuticals to help patients manage their mental
health condition.

To demonstrate the usefulness of the medication data, we have provided a snapshot into psychotropic
primary care prescribing. Figure 6 describes the frequency of six different classes of psychotropics
prescribed over time (see Appendix E for detailed list of medication classes). Figures 7 and 8 display the
prevalence (proportion of patients with at least one psychotropic prescription in that year) and incidence
(proportion of patients prescribed a psychotropic medication for the first time) of all psychotropic
medications over time, and by age group. As with the longitudinal evaluation of condition prevalence and
incidence, there are important and significant differences by age and sex that provide insight into
vulnerable subgroups.

26 Siapen; TR 25-ad4yrs  ——45-64yrs 65+years ——<15years ——15-24yrs 25-adyrs  ——45-64yrs 65+years
%
7.0%
24% o B
. ———— : o A 6.0% :
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- : — 5.0% e N . e
- | | i : e
- = 4.0% ~_
12% I -~ : \71\\:\‘
S 3.0% : e
10% ) :
- 2.0% = 7//‘;
6% - N ———
- i —— — 1.0%
2% e e ———————————
" 0.0%
o 2013 2014 2015 2016 2017 2018 2019 2020 2021 2013 2014 2015 2016 2017 2018 — e oo
Figure 7. Prevalence of psychotropic prescribing. Figure 8. Incidence of psychotropic prescribing.

Itis also possible to use the CPCSSN medication table to do an in-depth analysis of prescribing in terms of
measuring prescription dose and duration, as well as switching or combining different classes of
psychotropic medications. In addition, the Allergy Intolerance table has coded data on adverse events to
medications.

Referrals

Another component of mental health care that the CPCSSN data repository can be applied to is referrals to
psychiatry or other mental health professionals. While there is a large amount of referral data (n=8,142,600
unique records) there is also a significant amount of variation in the volume of referral data being extracted
from each EMR and from each network. This is revealed by an evaluation of the median number of referrals
per provider, as shown in Figure 9. This variation may be due to referral processes typically involving faxes,
leading to the data being in the form of scanned or EMR produced PDF (or similar formats), which are not
currently extracted and transformed into the CPCSSN database. While there is some uncertainty about
how much referral data is found within the CPCSSN database relative to how many referrals are completed
by physicians (it is difficult to measure what is missing), one might expect the median number of referrals
per provider to be roughly consistent between EMR product and networks. However, Figure 9 shows large
variations in this measure. Consequently, referral data should not be routinely used for national
evaluations. However, there may be some utility found in using this data type by EMR productin some

10



jurisdictions. For 2500
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Access in Nova Scotia,
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complete and could
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referral rates in these
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teaching units but are Figure 2. Median # of referrals per provider (2021), by EMR and Network.
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poorly detailed in the CPCSSN repository. A clear recognition of these ‘internal referrals” or team-based
care leveraging an interdisciplinary team is an area where further work will need to be undertaken to better
understand how this impacts the delivery of mental health services where these providers (i.e. psychiatrics,
psychologists, counsellors, social workers, occupational therapists) exist and are integrated into primary
care teams.

Conclusion

The CPCSSN data repository offers key opportunities for mental health research. This report offers insights
and recommendations on important methodological issues facing scientists who are considering using
this data source for mental health research. This includes important insight into diagnostic code variation,
the use of validated mental health case definitions, and how CPCSSN data can be used to evaluate mental
health treatment in primary care.
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Appendix A

Mental Health Diagnostic Codes

Organic Psychotic Disorders

290 Dementias

291 Alcohol-induced mental disorders

292 Drug-induced mental disorders

293 Transient mental disorders due to conditions CE

294 Persistent mental disorders due to conditions CE

Other Psychoses

295 Schizophrenic disorders

296 Episodic mood disorders

297 Delusional disorders

298 Other nonorganic psychoses

299 Pervasive developmental disorders

Neurotic Disorders, Personality
Disorders and Other
Nonpsychotic Mental Disorders

300 Anxiety, dissociative and somatoform disorders

301 Personality disorders

302 Sexual and gender identity disorders

303 Alcohol dependence syndrome

304 Drug dependence

305 Nondependent abuse of drugs

306 Physiological malfunctions arising from mental factors

307 Special symptoms or syndromes NEC

308 Acute reaction to stress

309 Adjustment reaction

311 Depressive disorder NEC

312 Disturbance of conduct NEC

313 Disturbance of emotions specific to childhood and
adolescence

314 Hyperkinetic syndrome of childhood

315 Specific delays in development

316 Psychic factors associated with diseases CE
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Appendix B
ADHD Case Definition

Patient must be 24 years old and satisfy one of the following scenarios.

Scenario A

Billing, EncounterDiagnosis, or Health Condition tables:
314: HYPERKINETIC SYNDROME OF CHILDHOOD
314.0: ATTENTION DEFICIT DISORDER OF CHILDHOOD
314.01: ATTENTION DEFICIT DISORDER WITH HYPERACTIVITY
314.1: HYPERKINESIS WITH DEVELOPMENTAL DELAY
314.2: HYPERKINETIC CONDUCT DISORDER

314.9: UNSPECIFIED HYPERKINETIC SYNDROME

At least one of the following exact ICD-9 codes on two different days in any of the

314.8: OTHER SPECIFIED MANIFESTATIONS OF HYPERKINETIC SYNDROME

Scenario B

At least one of the following exact ICD-9 codes in any
of the Billing, EncounterDiagnosis, or Health
Condition tables:
314: HYPERKINETIC SYNDROME OF CHILDHOOD
314.0: ATTENTION DEFICIT DISORDER OF
CHILDHOOD
314.01: ATTENTION DEFICIT DISORDER WITH AND
HYPERACTIVITY
314.1: HYPERKINESIS WITH DEVELOPMENTAL
DELAY
314.2: HYPERKINETIC CONDUCT DISORDER
314.8: OTHER SPECIFIED MANIFESTATIONS OF
HYPERKINETIC SYNDROME
314.9: UNSPECIFIED HYPERKINETIC SYNDROME

At least one of the following ATC codes (including all
sub-codes) in the Medication table:
CO2ACO01: CLONIDINE
CO02AC02: GUANFACINE
NO2CX02: CLONIDINE
NO3AEO1: CLONAZEPAM
NO3AF01: CARBAMAZEPINE
NO3AGO1: VALPROIC ACID
NO5AHO3: OLANZAPINE
NOS5SAN: LITHIUM
NO5AX08: RISPERIDONE
NO5BB01: HYDROXYZINE
NO6AA02: IMIPRAMINE
NO6ABO3: FLUOXETINE
NO6ABO5: PAROXETINE
NO6ABO6: SERTRALINE
NO6AX05: OXITRIPTAN
NO6AX12: BUPROPION
NO6BAO1: AMFETAMINE
NO6BA02: DEXAMFETAMINE
NO6BAO4: METHYLPHENIDATE
NO6BAOS5: PEMOLINE
NO6BAQ09: ATOMOXETINE
NO6BA11: DEXMETHYLPHENIDATE
NO6BA12: LISDEXAMFETAMINE
SO1EAO4: CLONIDINE

Eating Disorder Case Definition

Scenario A

The following ICD-9 code (including sub-codes) in the Billing,
Encounter Diagnosis, or Health Condition table:
307.1: ANOREXIA NERVOSA
307.5: OTHER AND UNSPECIFIED DISORDERS OF EATING
307.50: EATING DISORDER, UNSPECIFIED
307.51: BULIMIA NERVOSA
783.0: ANOREXIA
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ScenarioB

One or more occurrences of any of the following terms in the
DiagnosisText_orig field of the Billing, EncounterDiagnosis, or
Health Condition table:

‘anorex*’
OR

‘boulim*’
OR

‘bulim*’
OR

‘eating dis*’

Here, the * indicates one or more letters.
Uncertain and negated terms (e.g.,’anorexia?’, ‘no eating
disorder’) are ignored.

Mood Disorder Case Definition

on different dates:
296: EPISODIC MOOD DISORDERS
300: ANXIETY, DISSOCIATIVE AND SOMATOFORM DISORDERS
311: DEPRESSIVE DISORDER, NOT ELSEWHERE CLASSIFIED

OR

codes) in the Health Condition table:
296: EPISODIC MOOD DISORDERS
300: ANXIETY, DISSOCIATIVE AND SOMATOFORM DISORDERS
311: DEPRESSIVE DISORDER, NOT ELSEWHERE CLASSIFIED

At least two (identical or different) of the following ICD-9 codes (including
all sub-codes) in the Billing or EncounterDiagnosis table that are recorded

one or more occurrences of the following ICD-9 code (including all sub-

PTSD (Post-Traumatic Stress Disorder) Case Definition

The following ICD-9 code (including all sub-codes) in the Billing,
Encounter Diagnosis, or Health Condition table:
309.81: POSTTRAUMATIC STRESS DISORDER

Schizophrenia Case Definition

The following ICD-9 code (including all sub-codes) in the Health
Condition table
OR
at least two (identical or different) of the following ICD-9 code
(including all sub-codes) in the Billing or EncounterDiagnosis table
that are recorded on different dates:
295: SCHIZOPHRENIC DISORDERS
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Appendix C

CPCSSN Case Definition Standards

Before being implemented in the pan-Canadian repository the case definition must meet minimum
standards and guidelines of validity prior. Strict standards exist to promote principles of excellence and a
rigorous approach to quality improvement, surveillance, and research for communicable and non-
communicable disease.

CPCSSN Case Definitions must meet the following minimum standards prior to being implemented in
the pan-Canadian repository:

o Demonstrated sensitivity greater than or equal to 70% with reasonable precision in each of the
networks in which it was tested.

o Demonstrated specificity greater than or equal to 70% with reasonable precision in each of the
networks in which it was tested.

o Validation studies that demonstrate low sensitivity/specificity but can demonstrate a positive
predictive value >80% are considered for inclusion for the purpose of identifying specific patient
populations or study cohorts.

e Thevalidation protocol that was provided to the WG and demonstrates robust methodology.

e Thevalidation metrics have been published in the peer reviewed literature where appropriate*.

e The Case Definition Working Group accepts case definitions as fit for primary care usage by a
majority vote of its members.

* Some case definitions may be already established in the wider literature and may not require additional
validation work, or the work is confirmatory and thus may be presented as unpublished.

Guidance statement using general principles.

CPCSSN’s goalis to provide case detection algorithms that are as sensitive and specific as possible. The
case detection algorithms are designed to classify patients who have already been diagnosed. Itis
recommended that case detection algorithms that are to be routinely included in CPCSSN data are
validated against an acceptable reference standard from which diagnostic accuracy test measures can be
calculated with an acceptable level of precision. Several diagnostic test calculators are available to use
and there are multiple sources of guidance available on calculating the sample size required to calculate
diagnostic accuracy measures.

Differences in EMR structure and patient population may vary between clinical and CPCSSN Network sites.
Consequently, we may not know to what extent the results of validation studies can be generalized to all
EMR products. Furthermore, primary care differs between provinces (billing practices and incentives,
guidelines, and policies). Therefore, CPCSSN requires that, where possible, all validation studies
conducted should sample data from multiple EMRs from different provinces. At the same time, it is
recognized that obtaining permission to gain access to EMR data across multiple jurisdictions and clinical
sites is resource intensive and has limited feasibility. Therefore, it is possible that a manual audit of the
entire CPCSSN record (including original and text data) may be used as a reasonable source of reference
standard data for case validation. However, if the reference standard is derived from the CPCSSN national
database it must be representative of the EMR product and province within the CPCSSN national database.
If a case definition presented to the CPCSSN Case Definition WG was not validated on a representative
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national data set, then the Case Definition Working Group will, where possible, validate the definition on
the latest CPCSSN national reference set before considering its approval. Last, age and sex adjusted
prevalence estimates stratified by network and EMR will be calculated by the Case Definition Working
group to demonstrate the presence or absence of inter-network, inter-province and/or EMR variation.

Not all case validations will be deemed sufficient for inclusion in routine CPCSSN data processing. At the
same time, the Case Definition Working Group recognizes that there will be exceptions such as case
definitions that rely solely on laboratory-based test results or definitions that hold great primary health care
utility despite not meeting the metrics standards listed above. Therefore, the Case Definition Working
Group will review all requests to assess a case validation definition for inclusion in CPCSSN routine
processing on a case-by-case basis.
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Appendix D

Patient Sample Flow Chart (included data from 2012 to 2022)

n Excluded
Any patient with a visit 1,685,176
-984
With valid birthyear 1,684,192
-1,659
With valid sex 1,682,533
-220,101
Active status 1,462,432
-9,677
Removed external patients 1,452,755
-45,734
Total 1,407,021
Description of Yearly Cohorts
2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
n 743,567 804,547 867,270 935,912 998,626 1,051,216 1,097,044 1,102,607 1,111,121 1,069,752
Sex
Female 55.7% 55.5% 55.5% 55.5% 55.3% 55.1% 55.1% 55.1% 55.2% 55.6%
Male 44.3% 44.5% 44.5% 44.6% 44.7% 44.9% 44.9% 44.9% 44.8% 44.4%
Age
<15yrs 15.8% 15.9% 15.9% 15.8% 15.6% 15.4% 15.3% 14.9% 14.3% 12.9%
15-24yrs 11.1% 11.0% 10.8% 10.6% 10.5% 10.4% 10.3% 10.1% 10.0% 9.8%
25-44yrs 24.6% 24.4% 24.4% 24.4% 24.3% 24.2% 24.1% 23.7% 23.5% 22.9%
45-64 32.1% 31.5% 31.0% 30.4% 29.8% 29.2% 28.6% 28.2% 27.9% 28.0%
265yrs 16.4% 17.8% 18.0% 18.9% 19.8% 20.8% 21.7% 23.0% 24.3% 26.4%
Location
Rural 17.5% 17.3% 17.1% 16.8% 16.6% 16.5% 16.3% 16.3% 16.3% 16.3%
Urban 77.2% 77.2% 77.4% 77.9% 78.1% 78.3% 78.0% 77.9% 77.5% 77.3%
Missing 5.3% 5.6% 5.5% 5.3% 5.2% 5.2% 5.6% 5.8% 6.2% 6.4%

1
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Appendix E

Psychotropic Medication Classes

Medication Class ATC Code
o Any Psychotropic Medication NO5A, NO5B, NO5C, NO3A, NO6A, NO6B, NO6C, NO7B
e Anxiolytics NO5B, NO3A
e Antipsychotics NO5A
e Hypnotics and Sedatives NO5C
e Antidepressants NO6A, NO6CA
e Psychostimulants NO6B, NO6CB
e Drugs used for Addictive NO7B
Disorders
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