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Background: Health issues caused and/or exacerbated by work are common in patients seeking primary health care. Yet, primary care providers
generally receive little or no training in the assessment and management of occupational injuries and illnesses.

Aims: To conduct a pilot project to develop, implement and evaluate a programme to teach occupational and environmental medicine to pri-
mary healthcare providers.

Methods: We followed the Extensions for Community Healthcare Outcomes (ECHO) model to connect primary healthcare providers with
experts in Occupational and Environmental Medicine (OEM). We employed an observational pre-post study design to assess changes in self-
efficacy, knowledge, attitudes and beliefs towards OEM.

Results: From September 2021 to June 2022, we offered two cycles of 12 sessions each. Participants came from medicine, nursing, psychology,
occupational and physical therapy, chiropractic, kinesiology, social work, and pharmacy. Sixty-seven participants completed both pre- and post-
ECHO questionnaires. Self-efficacy and knowledge ratings significantly increased after attendance at ECHO compared to the pre-ECHO re-
sponses. Attitudes and beliefs were unchanged in most of the items assessed. Participants rated their satisfaction with ECHO between 59% and
97%.

Conclusions: Our pilot study demonstrated the challenges in implementing the first ECHO OEM in Canada. Findings show acceptability and
satisfaction, improved self-efficacy, and small increases in knowledge, but not overall attitudes and beliefs. There is a need to understand barriers
to participation and to target participants with less knowledge and experience in occupational and environmental medicine.

INTRODUCTION

Patients presenting with occupational health issues are common
in primary care [1-3]. Healthcare providers (HCPs) must be
able to take an effective occupational history to determine if an
exposure in the workplace (chemical, biological, physical, ergo-
nomic or psychological) is causing or aggravating a patient’s
disease or injury [4]. HCPs must also be able to advise patients
with disabling health conditions, who want to return to or re-
main at work, about appropriate workplace adjustments that
may overcome obstacles to work arising from ill health.

Despite the need for HCPs to have knowledge of occupational
health, HCPs receive limited training in occupational and envir-
onmental medicine in undergraduate and graduate programmes,
and there is also a paucity of continuing education opportunities
for HCPs in this area [5-7]. HCP confidence in assessing and

facilitating return-to-work (RTW) for their patients is particu-
larly important. A cross-sectional study conducted in Ontario
demonstrated that HCPs are key players in the RTW process
[8]. In general, positive and encouraging messages from phys-
icians, and provision of a date when a patient can expect to
RTW, are associated with better RT'W outcomes. Patients who
receive information about injury prevention, pain management
and work accommodation are also more likely to RTW [9,10].
A need for interdisciplinary working is recognized to achieve op-
timal outcomes [11], and evidence indicates interprofessional
teams achieve better vocational outcomes for chronic pain [12],
mental illness [13] and severe trauma such as burns [14]. To
tulfil their role in supporting the occupational health of patients,
HCPs need to develop skills and learn about resources that en-
able them to work collaboratively. It is important to ensure the
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Key learning points

What is already known about this subject:

« Health conditions caused and/or exacerbated by work are
commonly seen in primary care settings.

o Primary care providers receive little to no training in occu-
pational or environmental medicine.

« Asaresult, primary care clinicians lack knowledge of their
role in return to work or how to engage with other part-
ners in the return-to-work process.

What this study adds:

+ Project ECHO OEM (Extensions for Community
Healthcare Outcomes Occupational and Environmental
Medicine) is a virtual programme that was developed to
disseminate knowledge from specialists in OEM to pri-
mary care providers in rural, remote and underserved
areas.

o Healthcare providers who attended ECHO and com-
pleted pre- and post-questionnaires reported gains in
knowledge and self-efficacy in OEM.

What impact this may have on practice or policy:
o There is a need to understand barriers to participa-
tion in programmes that teach primary care providers
about occupational medicine.

teaching of HCPs does not unduly increase demands on those
who are already overburdened by increasing caseloads and de-
mands on their time, especially in rural, remote and underserved
areas.

Project ECHO (Extensions for Community Healthcare
Outcomes) connects HCPs in primary care with experts using
weekly videoconference sessions to discuss cases and deliver di-
dactic presentations. Project ECHO was developed in 2003 for
the treatment of individuals with Hepatitis C at the University
of New Mexico (https://hscunm.edu/echo/) [15] and has ex-
panded beyond healthcare outcomes in the USA (e.g. climate
change, education and policing) and to other health conditions
[16,17]). ECHO combines several medical education methods
to enhance practice in primary care. There are four pillars of
ECHO to break down the walls between specialists and primary
HCPs through regular videoconferencing sessions connecting
rural and remote HCPs, where de-identified patient cases are
presented to an academic expert interprofessional team who
then provide guidance to enable the HCPs to treat their own pa-
tients: To provide a channel where specialist mentors can share
best practices with primary HCPs, reducing variation in care to
improve health outcomes; to use a case-based learning process,
similar to the supervised apprenticeship characteristics of med-
ical training, as opposed to a purely didactic approach; and to
use continuous outcome monitoring for quality improvement
and programme evaluation.

In 2020, our team was funded by the Ontario Workplace
Safety and Insurance Board (WSIB) for a 2-year pilot study.
The WSIB is the provincial worker’s compensation agency pro-
viding wage-loss benefits, medical coverage and support to help

people RTW after a work-related injury or illness. The goal of
the ECHO OEM s to increase capacity among HCPs in primary
care to manage cases related to occupational and environmental
medicine. The aim of this pilot project was to successfully de-
velop, implement and evaluate this ECHO OEM.

METHODS

We followed the recommendations of the ECHO Institute in
New Mexico [15] and the ECHO Ontario Superhub [18] for
ECHO implementation and evaluation.

We employed an observational pre—post study design to as-
sess changes in self-efficacy and knowledge about OEM topics,
as well as attitudes and beliefs related to WSIB interactions
among participants who attended ECHO OEM. The study was
approved by the Research Ethics Board at the University of
Toronto (Protocol 40747).

Participating HCPs were recruited from September 2021 to
November 2021 for cycle 1 and from April 2022 to June 2022
for cycle 2. Eligibility for this study included any HCP working
in primary care in Ontario in a regulated profession (physicians,
physician assistants, nurse practitioners, registered nurses, phar-
macists, psychologists, social workers, chiropractors, registered
massage therapists, and physical and occupational therapists),
working in any type of practice (solo or team practice), and
having the ability to present at least one case in English. We also
included any professional with a role in occupational health and
safety, and students in healthcare programmes in Ontario.

We offered two cycles of 12 sessions each, the first in the Fall
of 2021 and the second in the Spring of 2022. The topics were
the same for both cycles. The topics and presenters’ areas of ex-
pertise for cycle 2 are shown in Table 1. One slight modification
was made to cycle 2 based on feedback received in cycle 1, that
is, we invited a person with live experience of chronic pain and
workplace injury to co-present in one session with the expert
hub member.

The ECHO sessions were held once a week for 12 consecu-
tive weeks and of 90-minute duration. Each included introduc-
tions and announcements (5 minutes), didactic with questions
and answers (35 minutes), and case presentation and discus-
sion (50 minutes). Sessions were held using Zoom software and
moderated by a hub member. Case presenters submitted their
de-identified patient cases using a case presentation form before
the sessions.

We limited the cases to working-age individuals who had a
health condition caused or exacerbated by work or where the
health condition was impacting RTW or stay-at-work inde-
pendent of the cause of the health condition. We excluded cases
where the patient did not reside in Ontario.

Data were collected using online questionnaires in Qualtrics.
Pre-ECHO questionnaires were administered after registration
in the ECHO programme, but prior to commencement of the
cycle. Post-ECHO questionnaires were administered at the end
of each cycle. Participants who attended both cycles were as-
sessed before cycle 1 and after cycle 2.

Participant demographics and practice characteristics were
measured using eight items in the pre-ECHO questionnaire
only. Information included age, gender, years in practice, primary
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Table 1. The didactic curriculum of ECHO OEM cycle 2 and presenters’ areas of expertise

Topic and learning objectives

Presenters’ area of

expertise
1 Overview of occupational and environmental medicine Occupational Medicine
Learn about the roles and functions of an occupational physician and occupational health teams, the
common categories of occupational medical conditions and the relationship between the occupa-
tional and environmental aspects of OEM
2 Engaging with the WSIB/insurance systems 1 Occupational Medicine,
Learn what the WSIB is and how it functions, the role of healthcare providers in the workers’ compen- WSIB Chief Medical
sation system, and how to effectively complete Form 8s for your patients Officer
3 Diagnosis and management of work-related injuries and illnesses Occupational Medicine
Learn how to define occupational illness and injury, how to evaluate a patient for a suspected occupa-
tional or environmental illness or injury, and outline a return-to-work plan
4 Return to work and disability management Occupational Therapy
Learn about the role of allied health practitioners in return to work and disability management, key
principles for successful return to work and identifying resources for suitable workplace accommoda-
tions
S Mental health and work 1 Occupational Health
Learn how employers and healthcare providers can work collaboratively to support and facilitate return ~ Nursing
to work in an individual with a mental health condition, the organizational factors required to provide
a healthy work environment, and how stigma impacts the ability to obtain appropriate healthcare
services
6 Mental health and work 2 Psychiatry
Learn the difference between mental stress and illness, presentations and impact of mental illness in the
workplace, and how to develop an approach to case management of mental health claims
7 Recognizing occupational and environmental hazards Occupational Hygiene
Learn common types of occupational hazards, questions that can help you understand a worker’s occu-
pational exposures and exposure limits that may apply to an individual worker’s job
8 Assessment of fitness for work Occupational Medicine
Learn about the concept of ‘workability’, how to apply functional principles to facilitate ‘workability’,
the types of barriers to return to work and the physician’s role in helping to overcome them
9 Engaging with the WSIB/insurance systems 2 Occupational Medicine,
Learn about healthcare programmes offered by the WSIB and how the return-to-work services work, WSIB Chief Medical
how primary care providers are integrated into the continuum of care in WSIB programmes, and how  Officer
to interact with WSIB programmes
10 Musculoskeletal conditions and chronic pain among working patients 1. Physical medicine and re-
Learn about an approach to examining a person with a musculoskeletal condition, treatments for low habilitation, pain medicine
back pain and indications of opioids for nociceptive, neuropathic and nociplastic chronic pain 2. Person with lived experi-
ence of chronic pain and
workplace injury
11 Engaging with relevant workplace parties Occupational Medicine
Learn when, why and how physicians should engage with workplace parties
12 Ethics and legal issues in occupational medicine Occupational Medicine

Learn about the inherent conflicts related to work and health that may arise for healthcare providers, the
role that healthcare providers play in helping their clients/patients navigate systems related to work
and health, and some of the system supports that exist to aid both workers and healthcare providers

involved in their care

profession, country where professional training was completed,
number of patients in practice, number of sick notes written per
month for patients off work, and estimated number of patients
seen per month with injuries or illnesses caused by or worsened
by work.

Attendance and participation data were collected at every
session and included individual attendance and presentation of
cases.

Acceptability and satisfaction with ECHO were measured
using 11 items, post-ECHO only. Participants indicated their

level of agreement with statements adapted from ECHO Institute
in New Mexico to measure the satisfaction and impact of ECHO
OEM. Statements were rated using a 6-point Likert scale from
1 (strongly disagree) to S (strongly agree), with 6 representing
‘not applicable’ (Appendix 1, available as Supplementary data at
Occupational Medicine Online) [4].

Self-efficacy was measured pre- and post-ECHO using a
21-item scale adapted from the ECHO Institute in New Mexico
[19]. Participants indicated their level of agreement with state-
ments about their skills, knowledge or competence in the 12
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Figure 1. (a) Registrants’ professions. (b) Number of sessions attended.

ECHO OEM curriculum topics. Statements began with the
phrase, ‘T am confident in my ability to ... (e.g. I am confident
in my ability to make modified work recommendations for my
patients). Items were assessed on a 6-point Likert scale from 1
(strongly disagree) to S (strongly agree), with 6 representing
‘not applicable’ (Appendix 2, available as Supplementary data at
Occupational Medicine Online).

Knowledge was assessed pre- and post-ECHO using 23
items developed by the ECHO OEM expert hub members.
Knowledge test questions included statements related to the
information covered in the 12 curriculum didactics. Some
questions were also adapted from Braeckman et al. [20]. The
response options for the first 10 of 23 questions were ‘true’
or ‘false’ (e.g. An activity limitation describes the difficulties
a worker may have in executing the job tasks‘). The last 13
knowledge questions included multiple choice response op-
tions (@) ‘b, ©’ or ‘d’; e.g. ‘Which of the following questions is
most likely to provide the best information about a worker’s ex-
posure to workplace hazards?’ A score was assigned for correct
answers only. Total knowledge scores could range from 0 to 23
(Appendix 3, available as Supplementary data at Occupational
Medicine Online).

Attitudes and beliefs related to the WSIB and the manage-
ment of conditions that affect a patient’s ability to RTW was
measured using a 10-item scale adapted from other Project
ECHO hubs [21,22]. However, one item was dropped from
analysis (‘I believe that multiple chemical sensitivity is a valid
diagnosis to obtain compensation benefits’) as this topic was
not discussed either in the didactic or case presentations of
any ECHO session. Participants reported attitudes and be-
liefs using a S-point Likert scale from 1 ‘strongly disagree’ to 5
‘strongly agree’ (e.g. I believe that most workers’ compensation
recipients fake their injuries because they want to get paid not
to work”).

Data were analysed using parametric and non-parametric stat-
istics. We only included participants who completed both pre-
and post-ECHO evaluations. Self-efficacy and knowledge tests
were aggregated as scores for each participant.

The knowledge test was analysed in two subgroups partici-
pants with some expertise (‘informed participants’) and parti-
cipants without expertise in OEM. Repeated-measures analysis
of variance (ANOVA) was performed to assess differences in
knowledge before and after ECHO participation within and be-
tween informed and non-informed groups.

o
s
o

Number of Registrants

5
s | || Baddi badran
11 12

1 2 3 4 5 6 7 8 9 10
Number of sessions

HCycle1(N=49) mCycle 2 (N=101)

RESULTS

In total, 229 participants registered for the programme: 65 for
cycle 1 and 164 for cycle 2 (Figure 1a). Seventy-nine registrants
never attended any sessions: 16 in cycle 1 and 63 in cycle 2. Of the
remaining 150 people who attended at least one session, more
than 50% attended six or fewer sessions (Figure 1b). A total of
124 people completed at least one of the questionnaires (pre- or
post-ECHO). Of these, 67 completed both pre- and post-ECHO
questionnaires. The subsample of the 67 people with complete
data was similar, in demographics and practice characteristics,
to the total sample of 124 participants who completed at least
one questionnaire (data available in Appendix 4, available as
Supplementary data at Occupational Medicine Online). Although
the target audience of ECHO programmes are non-experts,
some registrants had experience in occupational health, such as
non-academic occupational physicians and occupational therap-
ists who work full time with injured workers.

There were 25 cases presented over the course of the two
cycles: 13 cases in cycle 1 and 12 in cycle 2. The types of cases
presented included musculoskeletal injuries (6), post-traumatic
stress disorders (4), chemical exposures (2), concussions (2),
mental health conditions (2), caregiver strain (2), pain (2), non-
adherence to treatment (2), occupational dust exposure risk (1),
low visual acuity (1) and pregnancy (1).

Respondents reported high levels of acceptability and satis-
faction with ECHO OEM on 11 measures post-ECHO (Figure
2). Measures relating to acceptability and personal satisfaction
(worthwhile experience, learning, benefit to patient care and
professional satisfaction) were rated highest (>80%), and ques-
tions related to general care considerations in the community
(access, variations in care) were rated lower (59-78%).

Self-efficacy significantly increased in the post-ECHO com-
pared to pre-ECHO, F(1, 64) = 64.11, P < 0.001 (Figure 3).
There was no difference in the average self-eflicacy score between
informed and non-informed participants, F(1, 64) = 3.03, p
S‘gm%arrowledge was assessed in the subgroup of non-informed
participants (n = 48) and in the informed subgroup (n = 18)
(Table 2). On average, there was no difference in knowledge
scores between informed and non-informed, F(1, 64) = 8.9,

o signifcant” The within-subject main effect test was significant
(F(1, 64) = 8.9, P<0.01); therefore, we can conclude that
the knowledge score increased significantly after ECHO. Since
the interaction term of informed participant by time was not
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Involvement in Project ECHO OEM was a worthwhile experience
forme.

1 will recommend involvement in Project ECHO OEM to my
colleagues.

Project ECHO OEM has enabled rapid leaming and best practice
dissemination.

Collaboration among agencies in Project ECHO OEM is a benefit
to my clinic.

The goals and objectives | had upon becoming involved in Project
ECHO OEM have been met.

| believe that the quality of the care | provide my patients has
improved considerably as a result of my involvement in Project
ECHO OEM.

My participation in Project ECHO OEM has enhanced my
professional satisfaction.

Project ECHO OEM has improved the quality and safety of patient

care for people with injuries and iliness that affect their ability to
work.

Project ECHO OEM has diminished my professional isolation.

Project ECHO OEM has reduced variations in care.

Project ECHO OEM has expanded access to effective treatment
for patients in our community with injuries and ilinesses that
affect their ability to work.

OD/O
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Figure 2. Percentage of participants who selected agree/strongly agree on the 11-item Acceptability and Satisfaction with ECHO OEM scale

(n=67).
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Figure 3. Percentage distribution of median pre-ECHO and post-ECHO self-efficacy scores across 21 items for subgroup of participants

(n=67).

significant (F(1, 64) = 1.36, P SIgmﬁcam), there was no signifi-
cant difference in knowledge change between informed and
non-informed (Table 2).

Figure 4 presents individual pre- and post-test responses to
the 10 items assessing attitudes and beliefs. Of the 10 items as-
sessed before and after ECHO, only 2 items significantly changed
pre- and post-ECHO. Both items were related to perceptions and
the role of the WSIB. For item 6 ‘I believe that the Workplace
Safety and Insurance Board (WSIB) is not doing enough to help
patients, participants showed an overall improvement in con-
fidence in the WSIB (i.e. WSIB working to help patients) and

for item 7 ‘I believe that the WSIB is always on the side of the
employer’, participants showed an average decrease in belief that
WSIB was biased towards employers.

DISCUSSION

The results of this pilot study demonstrated the challenges to
implement the first ECHO OEM in Canada. We delivered two
cycles of 12 sessions each and discussed 25 cases of people with
work-related health issues. Although we initially recruited 229
HCPs, only 150 (66%) attended at least one session, suggesting
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improvements are necessary to achieve greater participation
from primary healthcare providers. Importantly, individuals
who participated and completed all questionnaires reported
moderate to high acceptability and satisfaction with the pro-
gramme and increased self-efficacy. Increases in knowledge
scores about OEM, while statistically significant, were small and
only two of nine valid items improved in the attitudes and beliefs
questionnaire.

Our results are similar to those from other ECHO pro-
grammes in Ontario for chronic pain [23,24], COVID-19 [25]
and mental health [26]. In the pilot evaluation of the ECHO
chronic pain, 296 people registered to the programme, 170
(64%) completed the pre-ECHO questionnaires, there were 51
dropouts (30%) and 119 (70%) who completed both pre- and
post-ECHO questionnaires. There was a significant increase

Table 2. Knowledge test scores pre-ECHO and post-ECHO

ECHO participant’s n Knowledge test
background related
) Pre-ECHO Post-ECHO
to occupational and
. .. mean (SD) mean (SD)
environmental medicine
Informed participant 18 16.0(2.0) 17.3 (2.2)
Non-informed participant 48 15.8(3.0) 16.4 (2.5)
Missing information 1 160 15.0
Whole sample 67 159(2.7) 16.6 (2.5)
5 5 5 5 5
o > o P
o z z
34 4g 34 48 34
2 o B o B
23 3g 23 g 23
Z s Z s
2 2 2 2 2
1 1 1 1
Pre-ECHO Pre-ECHO Post-ECHO Pre-ECHO
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2. | believe that multiple
chemical sensitivity is a valid
diagnosis to obtain

1. | believe physicians have a
responsibility to diagnose and
treat patients with work-

3. | believe that people
commonly fake pain or
symptoms to receive benefits

in self-efficacy and knowledge. Self-efficacy improvement was
significantly higher among physicians, physician assistants and
nurse practitioners than non-prescribers group. On average, 96%
of participants were satisfied with ECHO chronic pain, and sat-
isfaction was higher among those who presented cases and at-
tended more sessions [23]. There is a need to employ qualitative
research methods to understand the reasons and intentions of
the ECHO participants when they register.

Our study did not collect patient data, and we cannot deter-
mine if the changes in knowledge, self-efficacy and beliefs dem-
onstrated by participants in ECHO OEM also translated into
changes in patients’ outcomes. The 25 cases presented were
de-identified, and we did not follow up with the recommenda-
tions made during the session.

The main goal of ECHO OEM was to increase capacity
among primary healthcare providers to manage patients with
occupational and environmental health issues in Ontario. This
was the first ECHO OEM in Canada, and the first ECHO in
the world to consider all forms of occupational injury and dis-
eases. We demonstrated that it is possible to implement this
type of programme. Although there was considerable interest
in the programme, with 229 healthcare providers registering to
participate, participation and retention in the programme were
poor. Future studies need to employ principles of implementa-
tion science to understand the barriers to participation and re-
tention in continuing education programmes like ECHO. The
time commitment of 90 minutes per week for 12 weeks might
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5. | believe that most worker’s
compensation recipients fake
their injuries because they want
to get paid not to work

4. | believe that people can
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depression to stay off work
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7. | believe that the WSIB is
always on the side of the
employer

6. | believe that the Workplace
Safety and Insurance Board
(WSIB) is not doing enough to

help patients
work

8. | believe that if the physical
aspects of my patient’s
disorders are resolved, they
should be able to return to
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10. | believe that early return to
activities is one of my primary
goals when treating a patient
with recent onset back and
musculoskeletal pain

9. | believe that medical
cannabis is an effective
treatment for pain that may
help some workers to return
to or stay at work

Figure 4. Responses to the pre- and post-test questions regarding beliefs and attitudes.
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need to be re-evaluated. A secondary goal of ECHO OEM was
to identify strategies to improve physician engagement with the
WSIB. To assess if we had achieved this goal, we included a series
of questions on the WSIB in the knowledge, behaviours and at-
titudes questionnaires. Although WSIB is the main funder, our
project was conducted under the auspices of a broader Advisory
Committee, and the WSIB had no influence on the question-
naires or data collection.

Participants in the programme also reported acceptability of
and satisfaction with ECHO OEM. However, the magnitude of
the changes in self-eflicacy, knowledge, and attitudes and beliefs
were small. This may reflect the fact that the programme seemed
to have attracted some participants with some pre-existing ex-
pertise in occupational and environmental health, as demon-
strated by the high baseline scores in these measures. This type
of continuing medical education programme may also be more
likely to be attended by those interested in the topic. As such,
there may have been less room for improvement in scores. The
attitudes and beliefs questions will need to be revised in future
offers of this programme, and they need to reflect content that is
discussed during the ECHO sessions.

This ECHO OEM provided knowledge and skills to HCP in
primary care to manage patients with work-related problems, oc-
cupational illnesses and RT'W strategies. Although the intended
audience was primary HCPs with minimal occupational and en-
vironmental medicine knowledge, our programme attracted par-
ticipants with some expertise and experience in this topic area.
Future offerings of this programme should focus on recruiting
participants in primary care with minimal expertise and experi-
ence.

Levels of knowledge and self-efficacy were assessed immedi-
ately after the end of the ECHO cycle, and we do not know if any
changes to these measures were sustained after the programme
ended. It is also important to assess if there is a spill-over effect
on other patients seen by the participating HCPs, and if they
share their knowledge with other HCPs. Diftusion and pene-
tration of ECHO are defined as the influence on the treatment
of other patients seen by the same HCP, transfer of knowledge
to other HCPs within the same team, and transfer of knowledge
to other HCPs in the same geographical area. Qualitative re-
search methods are also important to assess if there is a better
understanding of the role of WSIB after participants attended
ECHO OEM.
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