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INTRODUCTION

In this paper, we present a review of the current state of child 
and adolescent mental health literacy (MHL) targeting prima-
ry-care physicians and an economic analysis of implementing 
an evidence-based mental health literacy program developed 
by the REACH Institute (thereachinstitute.org), implemented 
locally under the name CanREACH: Canadian Research and 
Education for the Advancement of Child Health. Launched in 
May 2014, CanREACH delivered the MHL training with the 
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goal of building skills and confidence in primary care physi-
cians in southern, Alberta (Calgary and surrounding area) in 
respect to screening, assessment and diagnosis, in-practice treat-
ment, and when necessary, making referrals to tertiary mental 
health care (e.g., inpatient and ambulatory regional child men-
tal health services). The CanREACH continuing medical edu-
cation (CME) initiative has expanded dissemination through-
out Alberta with uptake in several other Canadian provinces.

Mental health disorders are costly to all systems of care. Ex-
isting evidence points to the greatest return on mental health 
investment occurring with services aimed at children and youth,1 
which is not surprising given that seventy percent of mental 
health problems have onset during childhood.2 Access to ser-
vices is imperative with investments to build capacity by deliv-
ering mental health services where children naturally come 
into contact with community professionals, such as family phy-
sicians. Primary care physicians are optimally positioned to 
monitor children’s mental health status across development; 
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however, primary care providers report a lack of training and 
confidence in relation to pediatric mental illness.3 Inadequate 
identification and intervention in primary care clinics results 
in deterioration of youths’ mental health to the point of crisis, 
often requiring hospital emergency care.4 Continuing medical 
education (CME) is a nexus for health care innovation, yet de-
livery barriers often prevent the spread and sustainable CME 
uptake. Despite awareness that utilizing CME strategies target-
ing provider behaviors is optimal, there remains a lack of the-
oretical frameworks and a reliance on minimally effective eval-
uation techniques, such as pre- and post-training surveys of 
self-reported knowledge and attitudes.5 

In respect to scoping practice knowledge of pediatric mental 
health, primary care practitioners often report little or no un-
dergraduate or graduate training, yet self-report competence.6 
The effectiveness of the CanREACH training has been mea-
sured in the practice field,7 finding that the MHL training pro-
gram measurably improves the quality of referrals to regional 
child mental health services.7 Objective standard screening 
measurement of participating physicians’ referrals by blind 
third-party intake workers at regional mental health services 
indicated improved referral quality post-MHL training com-
pared to pre-MHL training and in comparison to non-partic-
ipating physician referral.7 

The main objective of this current paper is to examine the 
economic impact of the CanREACH initiative under the fol-
lowing hypothesis: compared to pre-MHL training and to un-
exposed physicians, exposure to CanREACH would lead to 
cost reductions in terms of the post-training participant refer-
rals to regional child mental health services.

METHODS

Program description
The CanREACH program based in Calgary Alberta, Canada 

implemented an evidence-based CME, “Patient-Centered Men-
tal Health in Pediatric Primary Care (PPP)” as developed by 
the REACH Institute, into the Canadian context in efforts to 
build capacity in primary care providers with regards to pedi-
atric mental health.7 The CanREACH Mental Health Literacy 
Training Program is an interactive 6-month mini-fellowship 
that is delivered by two parts: 1) A three-day face-to-face train-
ing workshop employing a combination of intensive teaching 
and hands-on practice; participants receive custom-designed 
toolkits with guides, assessment instruments, and other resourc-
es and complete evaluations of the training units and conference 
overall, and 2) a six-month clinical care distance learning tele-
conference calls: ongoing, case-based coaching using distance 
learning methods (twice-monthly one-hour peer-learning con-
ference calls, and supporting web resources); completed for a 

six-month period following the conference. The content fo-
cuses on mental health concerns relevant to the primary care 
setting, such as ADHD, Anxiety, Depression (mood disorders) 
and Aggression, and details the screening, comprehensive as-
sessment and multi-modal treatment approaches as informed 
by evidence-based best practices for each. For instance, general 
screening is recommended and practiced using a tool such as 
the Pediatric Symptom Checklist (PSC) to facilitate the recog-
nition of cognitive, emotional, and behavioral problems; fol-
lowing which a streamlined approach guides the primary care 
provider in further assessment and intervention areas (i.e., for 
high externalizing scores further exploration into ADHD may 
be warranted, how to do this, and the application of Canadian 
guidelines via CADDRA). The learning in each of these diag-
nostic areas is enhanced by using practical application both 
within the conference, and again longitudinally with the ap-
plication of the learnings to clinical setting.

CanREACH received continuing medical education accred-
itation approval from both the Royal College of Physicians and 
Surgeons of Canada and the College of Family Physicians Can-
ada. From 2014 to November 2019, 276 trained physicians were 
included in this study.  

Ethics approval
The research proposal underpinning the evaluation of the 

CanREACH impact was granted ethics approval by the Cal-
gary Conjoint Health Research Ethics Board (REB14-0566). 
CanREACH participants provided informed consent to have 
their referrals tracked. Data from non-participating physician 
referrals was collected under waiver of consent. All data was 
anonymized and encrypted.  

Data collection
The CanREACH PPP 6-month mini-fellowship CME was 

delivered in its entirety, including both the face-to-face train-
ing workshop and the teleconference calls, to ten cohorts of 
physician participants (n=276) from May 2013 to May 2019, 
with data collection up to November 2019. Participants provid-
ed informed consent permitting tracking the referral made 
within the Alberta Health Services Calgary Health Zone to the 
Child and Adolescent Addictions and Mental Health and Psy-
chiatric Program (CAAMPPH). CAAMHPP has a regional 
access and intake system (RAIS) for tracking all referrals and 
admissions to emergency, inpatient, and ambulatory services, 
including wait time (days) and length of stay (days). The RAIS 
system process, utility, and impact on CAAMHPP capacity and 
community program evaluation has been described in detail 
elsewhere.8 For the purpose of this analysis, data extracted from 
the RAIS system formed the basis of comparison of referral fre-
quency and disposition within CAAMHPP served as the basis 
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of evaluating the economic impact of the CanREACH program. 
Comparison groups formed naturally based on pre-MHL and 
post-MHL literacy exposure referral rates per CanREACH par-
ticipant, as well as the referrals based on grouping the unex-
posed non-participating physicians over the same time period. 
Both groups had similar lead-in periods pre-CanREACH, so 
that before and after comparisons could be made for both par-
ticipating and non-participating physicians groups. Participat-
ing and non-participating physician referral data were extract-
ed from the regional access and intake system. Of the trained 
physicians making referrals to the CAAMHPP over the period 
of study, 62 made referrals before training and 66 made refer-
rals after training, permitting the pre-post basis of comparison.

Measurement of post-training outcomes was represented by 
measures of physician referral frequency, wait times (days) and 
lengths of stay (days) extracted from the RAIS.8 This database 
tracks the referral sources of registrations and tracks admis-
sions to the Child and Adolescent Addictions Mental Health 
and Psychiatry Program (CAAMHPP) in Calgary, Alberta. Ex-
tracted data permitted grouping uniquely physician referrals 
in the basis of CanREACH training participation and non-
participation. The admitted referrals from participating phy-
sicians were compared to those of physicians not participating 
in the CanREACH training program, who nevertheless made 
referrals to child and adolescent mental health services in Cal-
gary during the study period. 

Data collection of all physician referrals was constrained for 
participant groupings to 1 year before the first training in May 
2014 (program commencement) for the first and similarly for 
each subsequent cohort and up to the time that concluded at 
6-months post-training interval (November 2019) for the last 
cohort trained in May 2019 (Table 1). Pre-training cutoff date 
was the date that CanREACH training commenced. The un-
trained group was constrained from 5 years before the first 
training in May 2014 up to November 2019, six months after 
the May 2019 training. For ease of comparison the non-partic-
ipating, untrained physician group was broken into two tem-
poral groups with midpoint between May 2009 and Novem-

ber 2019, so that the comparison of long-term referral patterns 
of non-participants could be examined and the second 2014–
2019 group of non-participants was of the same duration as 
the CanREACH program.

Instrumentation
The RAIS data extracted for this study included admitted 

referrals, level of care (emergent/inpatient and scheduled am-
bulatory), length of stay, and wait times linked to referring phy-
sician identifiers and constrained based on the time periods 
described above. 

Data summary and analysis
Comparison pre-post referrals rates within the trained group 

of physicians, as well as in comparison to the untrained group 
of physicians also grouped into two time frames formed the ba-
sis of analysis. The emergency/inpatient and ambulatory costs 
noted in the results were based on standard estimates obtained 
from the Alberta Health Services Finance Department.

The physician specializations were summarized (Table 1). 
Descriptive statistics by physician group with comparison of 
95% CIs to show the admission frequency, wait times, and 
length of stay of admitted referrals made to CAAMHPP by 
participating physicians in comparison to these same physi-
cians before training and to non-participating physicians over 
the same time period (Table 2). Between group statistical sig-
nificance was based on comparison of 95% confidence inter-
vals between groups, with significance (p<0.05) based on non-
overlapping 95% confidence intervals (CI). Non-significant 
differences are noted in the text where between group com-
parisons of averages and ranges (e.g., referral/admission rates) 
are presented.

Economic impact analysis
The economic impact assessment of the CanREACH pro-

gram was based on the actual cost of admissions via emergency 
to inpatient services based on the summed bed-days of patient 
lengths of stay (~$870CDN per diem.) and the estimated nor-
mative total cost of the typical 8 ambulatory visits (~$2000CDN) 
per admission. The values were used to estimate the differenc-
es (increase or decrease per physician) in ambulatory referral 
rates pre/post-training. Overall, physicians made relatively few 
referrals to emergency. Emergency referrals are often subse-
quently admitted to inpatient services. The cost of these ad-
missions was substantial. The admissions to inpatient services 
via emergency were based on the actual inpatient lengths of 
stay made by untrained physicians and CanREACH physicians 
pre-training for equal periods before and after the commence-
ment of the CanREACH program in 2014. The post-training 
CanREACH physician inpatient admissions dropped to zero. 

Table 1. Description of the trained cohort

Trainees Count
Family physicians 135
Pediatricians 78
Pediatrician specialists 8
Residents 10
Psychiatrists 13
Ped specialists 7
Allied professionals 25
Total 276
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This comparison made the assumption that, if the untrained 
physicians had been trained, the post-training effect would be 
the same for them.

RESULTS

Description of the trained cohort
Ninety percent of the sample were physicians, primarily from 

the Calgary region of southern Alberta, although some physi-
cians came from other regions in Alberta and other provinces 
in Canada. The remainder of the trainees were allied profes-
sionals. Table 1 shows the distribution of physician types. Note 
that the trained total of physicians attending the CanREACH 
CME was considerably higher than the numbers actively mak-
ing referrals to CAAMHPP services both pre- and post-train-
ing and much lower in total than the referrals made by non-
participating physicians, even though CanREACH physicians’ 
admitted referrals were greater on average (Table 2).

Admission rates by groups 

Scheduled ambulatory admissions 
There were 3,081 scheduled ambulatory admissions from 

958 untrained physicians between 2009 and 2013 with an av-
erage of 3.2 per physician and a range of 1 to 94. There were 
4,104 scheduled ambulatory admissions from 1,257 untrained 
physicians between 2014 and November 2018 with an aver-
age of 3.3 per physician and a range of 1 to 70. That the rate of 
scheduled ambulatory admissions from untrained non-par-
ticipating physicians remained constant on average indicates 
that the referral behavior of this group was stable over the study 
period. 

There were 416 scheduled ambulatory admissions from 62 
CanREACH physicians pre-training between 2009 and 2013 
with an average of 6.7 per physician and a range of 1 to 150. 
There were 396 scheduled ambulatory admissions from 66 
CanREACH physicians post-training between 2014 and 2018 
with an average of 6.0 per physician and a range of 1 to 123. 
CanREACH physicians made twice as many admitted refer-
rals compared to untrained physicians. Pre- and post-training 
CanREACH physicians had the same rate of admitted referrals 
on average, although there was a slight downward shift in the 
number, average, and range of referrals post-training. The to-

tal cost savings the estimated for scheduled ambulatory refer-
rals, a difference of 20 fewer admitted referrals was a marginal 
$40,000CDN or $145CDN per trained physician.

Inpatient admissions via emergency  
There were 64 inpatient admissions via emergency from 60 

untrained physicians between 2009 and 2013 with an average 
of 1.1 per physician and a range of 1 to 2. There were 22 inpa-
tient admissions via emergency from 21 untrained physicians 
between 2014 and 2018 with an average of 1.0 per physician 
and a range of 1 to 2. There were 7 inpatient admissions via 
emergency from 5 CanREACH physicians between 2009 and 
2013 with an average of 1.4 per physician and a range of 1 to 2. 
There were 0 inpatient admissions via emergency from Can-
REACH physicians between 2014 and 2018. 

Table 2 presents admitted referrals comparing the pre-train-
ing CanREACH group to the post-training CanREACH and 
untrained physicians. The post-training CanREACH group ad-
missions had lower wait times and lengths of stay on average.

Economic impact
The scheduled ambulatory admission rate for participating 

CanREACH physicians was greater than that of untrained phy-
sicians, but their pre/post-training scheduled ambulatory ser-
vice admission rate did not change significantly per trained phy-
sician, however the average lengths of stay of patients referred 
from CanREACH physicians post-training were significantly 
reduced compared to pre-training, indicating an overall eco-
nomic saving in addition to the value calculated based on the 
estimated typical ambulatory admission cost ($2,000CDN) as-
sociated with average eight visits per patient. Inpatient admis-
sions were no different comparing CanREACH physicians pre-
training and untrained physicians. These two groups were no 
different than the untrained physicians’ inpatient admission 
rate during the period of time after CanREACH implementa-
tion. Inpatient admissions via emergency dropped to zero in 
the CanREACH physician group post-training. The economic 
impact can be assessed based on the assumption that were the 
22 inpatient admissions via emergency from 21 untrained phy-
sicians between 2014 and 2018, and if trained, then these ad-
missions may not have happened. The actual 3,656 cumulative 
bed-days of these admitted patients at a very conservative cost 
estimate of $802CDN per diem, which totaled to $2,932,112CDN. 

Table 2. Sample size, means, upper and lower 95% CIs of by group comparing wait times and lengths of stay

Variable N
Unexposed

N
Pre-training

N
Post-training

Mean (95% CI) Mean (95% CI) Mean (95% CI)
Wait time (days) 17,016 48 (47, 49)* 1,466 55 (51, 58)* 602 33 (31, 36)*
Length of stay (days) 16,287 187 (182, 193) 1,446 198 (187, 209)* 479 144 (130, 158)*
*p<0.05 based on non-overlapping 95% confidence intervals (CI)
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A value that may have been saved were these physicians trained 
and able to better manage care in the community. This total 
value was close to the total five-year CanREACH program im-
plementation cost. There were 276 physicians trained within 
the catchment at the time of this valuation, giving a savings of 
approximately $20,000CDN per trained physician, even though 
only a minority of the trainees made referrals to CAAMHPP. 

DISCUSSION

Trained physicians had made pre-training and/or post-train-
ing referrals to CAAMHPP services at rates double that of the 
untrained group. This may reflect pre-existing interest in child 
and adolescent mental health that influenced self-selection into 
the CanREACH program. Even though the admitted referral 
rate was higher, the wait times and lengths of stay reduced sig-
nificantly, perhaps reflecting unmeasured CanREACH train-
ing benefits worthy of follow-up in subsequent study, such as 
better liaison with the system of care leading to improved fol-
low-up continuity. 

The reduced lengths of stay are measured impact on child 
and adolescent mental health services. The reasons may be re-
lated to the quality of the referrals made post-training. For ex-
ample, the CanREACH program has been shown previously 
to measurably improve the quality of referrals to CAAMHPP,7 
being that the referrals were found as measured blind to be sig-
nificantly more appropriate. Measurement in clinical practice 
informs education. The measurement system employed in the 
CanREACH evaluation has been shown to integrate well into 
clinical practice and, in and of itself, to be valid, reliable, and 
economical.8-10 This method of clinical practice measurement 
has been shown to inform guidelines in respect to clinical screen-
ing, assessment, and illustrated the need for a practice paradigm 
shift in respect to trauma-informed care assessment, diagnosis 
and treatment planning.11,12 In addition to mapping onto the 
recent provincial SMART goals (Specific, Measurable, Attain-
able, Rewarding, and Timely),a the method underpinning the 
clinical measurement in this paper has been generalized into 
a model applicable to any division of medical practice and ed-
ucation,13 a model recently reviewed in Family Medicine.14

A critical piece of any strategy building capacity to improve 
mental health care services delivery to children and youth in 
the community needs to focus on the settings that young peo-
ple naturally visit, such as during regular annual visits to pri-
mary care physicians. It is reasoned that improved coordina-
tion and communication between primary health care and 
other health care providers (including hospitals and commu-
nity service agencies) could reduce avoidable hospitalizations 

in pediatric mental health thereby improving outcomes for 
children and youth.

CanREACH, recipient of an Alberta Health Services Presi-
dent’s Excellence Award for Research and Innovation (2019), 
has emerged as an evidence-based, effective CME capable of 
building capacity in primary care through educational train-
ing. This conclusion is supported by the measured results that 
point to more appropriate service utilization for patients in-
cluding but not limited to reduced referrals to emergency, low-
er wait times, and lower lengths of stay presented in this report, 
together with improved referral quality 7 as measured employ-
ing the system noted above.10 

CME remains an elective process. Until the presently deliv-
ered form of child mental health primary care education be-
comes standard content in medical training, the situation under-
pinning the observed results in the untrained group may persist. 
Furthermore, many more physicians enrolled in and complet-
ed the CanREACH program than referred to CAAMHPP ser-
vices. For instance, many physicians attend CME for the pur-
pose of earning their annual credits and retaining licensure. 
Only about 24% of the participating physicians were evaluable 
as they had made referrals to child and adolescent mental health 
services over the last 18 years. This ratio is perhaps a primary 
index of the state of the art in child and adolescent mental health 
education in primary care, especially given the essential central-
ity of youth mental disorder and lifespan health.15-17

Limitations 
Many of the participating physicians did not make referrals 

to CAAMHPP, hence the effect of training on their practice 
behavior was unknown, even though all participants reported 
similar knowledge uptake and commitment to employ in prac-
tice the assessment and treatment skills learned during the train-
ing program together with the resources provided to them. 
With provincial expansion of the CanREACH program, even 
though the RAIS system does not extend beyond the Calgary 
Health Zone, there is the possibility that a more comprehen-
sive evaluation may be accomplished that takes into account 
all children and adolescents served by participants and matched 
controls. This population-based evaluation scheme could, with 
comparable sample grouping of participating and matched 
non-participating physicians, together with their served chil-
dren and adolescents, provide evaluable information, if not 
more extensive and detailed results. Such information, includ-
ing all health visits, prescription, clinical testing and lab results, 
etc. is available and may employed to examine the long term 
outcomes of the sampled children and adolescents, based on 
the status the trained physicians. In support of this scheme is 
a population health index, based on the presence or absence 
of mental disorder.16,17

ahttps://healthcareproviders.albertaquits.ca/files/file/5d6ea9c912d0c/How-to-
Set-a-Wellness-Goal.pdf.
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An additional limitation is that the reduction in referrals as 
an outcome was based on the assumption that were the non-
participating physicians already making referrals to CAAMHPP 
to have received CanREACH training, the outcome would have 
been the same. In essence this is a comparison of an absence, 
even though the design was similar to a quasi-experimental 
case-comparison intervention design examining symptom re-
duction. However, this study examined referral admissions from 
physicians exposed to a training program representing the in-
tervention. Three observations support the findings based on 
this central assumption. First, the improvement in referral quali-
ty7 and second, the reduction of length of stay reported in this 
study, suggesting improved follow-up and continuity of care, 
and finally, the convergence of these results with the self-report-
ed intentions of participants to enact what they had learned.7 
Future research along the lines of the population-based eval-
uative scheme presented above is required.

In summary, the body of evidence taken together indicates 
that the CanREACH program is effective and supports the 
wider dissemination of the original Reach Institute’s PPP pro-
gram with fidelity.18 The health information is readily available 
to support the more extensive population-based evaluation 
plan outlined above in support of the provincial implementa-
tion of the CanREACH program.
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