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Improving the self-efficacy, knowledge, and
attitude of nurses regarding concurrent disorder
care: Results from a prospective cohort study of
an interprofessional, videoconference-based
programme using the ECHO model
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ABSTRACT: Several challenges have been identified for patients with concurrent disorders to
access adequate services and for nurses to care for them. These challenges contribute to a pressing
need for continuing educational interventions, particularly within the mental health nursing
workforce. To address this issue, an innovative interprofessional videoconferencing programme
based on the ECHO� model (Extension for Community Healthcare Outcomes) was implemented
in Quebec, Canada to support and build capacity among healthcare professionals for CD
management. The aim of this prospective cohort study was to examine nurses’ self-efficacy,
knowledge, and attitude scores over a 12-month period. All nurses who registered in the
programme between 2018 and 2020 were invited to participate in the study (N = 65). The data
were collected online using a self-administered survey at baseline, after 6 months, and then
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12 months following entry-to-programme. Twenty-eight nurses participated in the study (96.4%
women), with a mean age of 39.1 (SD = 6.2). Compared to other professions (n = 146/174), the
group of nurses also showed significant improvements in their knowledge and attitude scores, with
respective effect sizes of 0.72 and �0.44 at 6 months, and 0.94 and �0.59 at 12 months. However,
significant changes in self-efficacy were only found at the 12-month follow-up (P = 0.0213),
among the nurses who attended more than 25% of the 20-session curriculum. ECHO is a
promising intervention to improve the accessibility of evidence-based practice and to support
nurses in suitably managing concurrent disorders. Further research is needed to establish the
effectiveness of this educational intervention on clinical nursing practice and patient outcomes.

KEY WORDS: continuing education, dual diagnosis, nursing, self-efficacy, videoconferencing.

INTRODUCTION

Concurrent disorders (CDs) typically refer to co-
occurring mental health and substance use disorders
(APA 2013). The prevalence of CDs is high, worldwide
(WHO 2021), as evidenced by the fact that roughly up
to half the people with mental disorders also experi-
ence substance use problems, and vice versa (Mueser
& Gingerich 2013). People with CDs often experience
poorer physical health and social outcomes, greater
psychological distress, and less-than-optimal healthcare
than do people with a single disorder (Priester
et al. 2016). For instance, CDs have been associated
with increased risks of suicide, violence, homelessness,
and social exclusion (Khan 2017). Furthermore, CDs
are frequently associated with a chronic course, higher
rates of relapse, and poorer compliance with treatment
(Urbanoski et al. 2017). Failure to identify and address
the complex healthcare needs of this subpopulation can
have severe consequences for the patient and society,
as witnessed by a steady increase in the burden of dis-
eases attributable to mental health and substance use
disorders in recent years (WHO 2021).

Nurses, who are typically the frontline providers,
have increasingly been assigned to managing individu-
als with CDs (Smolowitz et al. 2015). Nurses play a
crucial role in the delivery of healthcare for people liv-
ing with CDs, because of their central position into the
care team and their expanded roles and competencies
(Bauer & Bodenheimer 2017). However, CDs is known
to be challenging, and previous reviews have indicated
that most nurses feel exhausted, powerlessness, and
isolated when encountering people with CDs (Garrod
et al. 2020). Research has also found that nurses often
perceived themselves to be ill-equipped to evaluate
and manage CDs, notably in terms of recognizing early
symptoms, managing substance withdrawal, intervening

in crisis situations, and ensuring continuity of care
(Pinderup et al. 2016). Furthermore, nurses may hold
conscious or unconscious stigmatizing attitudes when
caring for individuals with problematic alcohol or drug
use (van Boekel et al. 2013). This can increase the risk
of underassessment and undertreatment and impair the
therapeutic alliance. Moreover, negative or judgemen-
tal attitudes towards CDs can be a barrier to optimal
treatment. As van Boekel et al. (2013) highlighted in
their systematic review, mental health professionals
holding stigmatizing attitudes towards substance-use
disorders have a more task-oriented approach to care,
and this, in turn, can lead to poorer communication
with the patient, weakened empathy, and the misattri-
bution of physical symptoms to substance-use prob-
lems. Overall, research evidence suggests that nurses
are not well prepared to manage CDs adequately, due
in part to insufficient professional training (Garrod
et al. 2020; Petrakis et al. 2018). This situation is worse
in rural and remote areas, where specialized resources
are lacking.

This problematic situation calls for a pressing need
for nurses to be offered additional educational opportu-
nities. Accordingly, many healthcare organizations
(NICE 2016) have recommended that continuing edu-
cation in CDs should be standardized among health-
care professionals to improve the quality of care. In
this context, continuing professional education can be
understood as a planned and systematic effort to
enhance knowledge and competence through formal
learning experiences, in order to achieve effective clini-
cal performance (Moore et al. 2009). A critical review
of training in CDs reported a generally positive impact
on healthcare professionals’ learning outcomes (Pin-
derup et al. 2016), and another systematic review high-
lighted that supervision by experts in the field of CDs
was found to support healthcare professionals in
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difficult situations and to allow them to reflect on the
process as it occurs (Petrakis et al. 2018). Additionally,
a scoping review of the nursing literature by Garrod
et al. (2020) reported that education in CDs has been
shown to increase knowledge and confidence, and sup-
port practice change. One such promising educational
intervention is the Extension for Community Health-
care Outcomes (ECHO), a videoconference-based,
interprofessional tele-mentoring model that aims to
support and build capacity in healthcare professionals
while they manage the complex and chronic health
conditions of their patients.

BACKGROUND

ECHO is a technology-enabled collaborative learning
model that addresses rural–urban disparities in access
to specialty care by democratizing knowledge and
building capacity among healthcare professionals, typi-
cally those in primary care settings. The model was
launched in 2003 at the University of New Mexico,
Albuquerque, United States (US), under the name Pro-
ject ECHO� (Arora et al. 2007), and there have been
over 590 replications of ECHO across 34 countries
(McBain et al. 2019). ECHO involves pairing health-
care professionals (the “Spokes”), with an interdisci-
plinary team of experts (the “Hub”) at a centralized
academic centre, using multisite videoconferencing
technology. Real-time educational sessions allow local
healthcare professionals to discuss their patients and
receive feedback, regardless of geographical barriers,
through the ongoing sharing of expertise between men-
tors and peers.

There is growing evidence of the ECHO model’s
acceptability, feasibility, and positive impact on health-
care professionals’ outcomes and on patient health.
With respect to provider-related outcomes, two system-
atic reviews found similar favourable results across
three areas, namely satisfaction, increased knowledge,
and increased confidence (McBain et al. 2019; Zhou
et al. 2016). Another systematic review, by Holmes
et al. (2020), highlighted that the existing empirical
research on ECHO is mainly limited to the areas of
liver diseases, and noted that only five studies of three
distinct CD-related ECHO programmes have been
published so far (Chand et al. 2014; Komaromy
et al. 2016, 2017; Mehrotra et al. 2018; Sockalingam
et al. 2017). Of those five studies, three reported signif-
icant improvements in knowledge (Komaromy
et al. 2017; Mehrotra et al. 2018; Sockalingam
et al. 2017), and only one showed significant increases

in participants’ self-confidence from baseline to 6-
month post-ECHO (Mehrotra et al. 2018). In addition
to these modest results, much less attention has been
given to the impact of ECHO on nurses’ outcomes
and/or perceptions. Indeed, only one study to date has
focused on nurses, by formally assessing changes in
self-efficacy resulting from ECHO (White et al. 2019).
In that 6-month longitudinal mixed-methods study
(n = 28), piloted in a community palliative care setting,
significant improvements in all areas of nurses’ self-
efficacy were reported. The study also found that mean
knowledge score improved significantly, by 11.3% from
baseline to post-ECHO.

To address this gap and further investigate whether
the ECHO model is as beneficial for nurses as it is for
other professional groups, the overarching aim of this
study was to examine the evolution of nurses’ outcomes
over a 12-month period of participation in a Canadian
ECHO programme for CD management. The specific
objectives were to:

1. Measure changes in nurses’ self-efficacy in CD
management (primary outcome), knowledge about,
and attitude towards, CDs 6 and 12 months follow-
ing entry-to-programme;

2. Describe the nurses’ patterns of participation, satis-
faction and acceptability towards the programme,
and perception of clinical performance at the 6- and
12-month follow-ups;

3. Describe the extent to which the changes observed
in nurses’ outcomes are comparable to other ECHO
participants’ observed outcomes, including allied
and medical healthcare professionals.

METHODS

Design

This mixed-methods study was an original addition to a
larger two-year prospective cohort study (N = 174)
investigating the impact of a Canadian ECHO pro-
gramme for CD management (ECHO-CD) on health-
care professionals’ outcomes; a research protocol has
been published and can be found elsewhere (Chicoine
et al. 2021b). This article presents instead the quantita-
tive results obtained from a subgroup of nurses who
participated in ECHO-CD, and it does so by using a
single-group repeated-measures design. Detailed meth-
ods and results for the qualitative component of the
mixed-methods study can be found in another publica-
tion elsewhere (Chicoine et al. 2022). Participation was
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voluntary, and all participants provided written and
informed consent. The reporting of the study was han-
dled according to the Strengthening the Reporting of
Observational Studies in Epidemiology (STROBE)
guidelines (Vandenbroucke et al. 2014; see Table A1:
Appendix I).

Setting and educational intervention

ECHO-CD was developed in 2017 and implemented
in September 2018 at a quaternary hospital centre in
the province of Quebec, Canada. The programme was
scheduled through 90-min online educational sessions
every 2 weeks from September to June, with up to 200
registrants each year, and an average of 50 attendees
connecting during each session. The participants and
experts included healthcare professionals from diverse
healthcare and social disciplines. Participants were able
to join the sessions via the Zoom platform (©2016
Zoom Video Communications, Inc.), using a computer,
phone, or other mobile device, from their work or
home environment.

In accordance with the ECHO model, ECHO-CD
was replicated on the basis of three main components,
that is, educational methods: case-based discussion and
reflexive practice, expert-novice mentoring, and peer
learning (Chicoine et al. 2021a). Online sessions were
organized as follows: (i) 15-min introduction, in which
Hub and Spokes participants introduced themselves;
(ii) 60-min case-based learning, which involved a
healthcare professional or a team of healthcare profes-
sionals presenting a real patient case, and the expert
team leading a discussion and sharing recommenda-
tions; and (iii) 15-min didactic presentations about CD
evidence-based practice. Each online session allowed
for questions and discussion through all media (i.e.,
video, chat, phone), ensuring that participants were
able to interact, regardless of the technology they had
access to. Further information regarding the educa-
tional intervention can be found in the study protocol
(Chicoine et al. 2021b).

Participants and recruitment procedures

The potential study population comprises 65 nurses
who participated in ECHO-CD between September
2018 and June 2020. A census approach to sampling
was undertaken: all nurses who registered in ECHO-
CD for the 2018–2019 and 2019–2020 curriculum were
invited to participate in the study. To be eligible,
nurses had to be practicing in the province of Quebec,

Canada, regardless of their work setting. Nurses were
excluded from the study if they did not complete the
baseline survey. Nurses were recruited via email during
the programme’s registration period and virtually dur-
ing the first online session.

Data collection

Study outcome assessment
Based on Moore et al.’s (2009) Expanded Outcomes
Framework for Planning and Assessing Continuing
Medical Education, five outcome levels were opera-
tionalized to develop a self-administered online survey
for the purpose of this study. The study outcomes and
measurements, together with their respective defini-
tions, are described in Table 1 and summarized in the
following paragraphs.

Self-efficacy was chosen as the primary outcome in
this study. Self-efficacy is a construct defined by Ban-
dura (1997) as the “person’s judgement of their capa-
bilities to organize and execute courses of action
required to attain designated types of performances. It
is concerned not with the skills one has but with judge-
ments of what one can do with whatever skills ones
possesses” (p. 3). Accordingly, the self-efficacy ques-
tionnaire was developed to measure nurses’ self-
efficacy in CD management, based on guidelines in
self-efficacy scale development (Bandura 2006), and on
a U.K. government “Capability Framework” for work-
ing effectively with individuals with CDs
(Hughes 2006). The questionnaire was validated in
terms of content through an iterative and collaborative
approach between the researchers and clinical experts
in the field of CDs.

Other outcomes of interest included knowledge
about CDs and attitude towards working with people
with CDs. Changes in nurses’ knowledge score were
assessed using a 16-question test of CD knowledge that
was specifically developed for this study. The structure
of the knowledge test was inspired from the previous
ECHO studies (Sockalingam et al. 2017); its content,
however, was designed to reflect the pedagogical objec-
tives of the educational programme and the topics of
the didactic presentations and to be in accordance with
CD evidence-based practice (NICE 2016).

Changes in nurses’ attitude were measured using
the Comorbidity Problems Perceptions Questionnaire
(CMPPQ; Watson et al. 2007), which is a self-
administered questionnaire adapted from the Alcohol
and Alcohol Problems Perceptions Questionnaire
(AAPPQ; Shaw et al. 1978). In this context, attitude
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refers to the nurses’ values in regard to working with
individuals with CDs (Watson et al. 2007). According
to Shaw et al. (1978), professionals’ attitudes are influ-
enced by their concept of role adequacy, role legiti-
macy, and role support; the presence of these three
factors enhances their motivation to work with individ-
uals with CDs, their expectations of work satisfaction
with this patient group, and their self-esteem in these
clinical situations. The CMPPQ was chosen because it
was specifically developed to measure therapeutic atti-
tudes towards working with people with CDs, and
because it has been used in many other studies involv-
ing nurses (Munro et al. 2007; Pinderup 2017, 2018;
Pinderup et al. 2016). The CMPPQ includes six sub-
scales corresponding to the six, attitude-related factors,
as described previously. The CMPPQ has established
content validity and the internal consistency for the full
scale was good (at a = 0.90; Pinderup 2018). The
CMPPQ was translated from English into French by
the first author and a certified translator using a back-
translation method.

Participation, satisfaction, and acceptability regard-
ing the educational programme, and perception of clin-
ical performance were also explored. Demographics
and practice characteristics were collected at baseline.
The self-administered online survey was validated with
a small sample (n = 7) of healthcare professionals prior
to its use. Details regarding the survey development,
including information for each outcome measure, were
previously published and can be found in the study
protocol (Chicoine et al. 2021b).

Procedure
During the study period, the self-administered online
survey was used to collect data at baseline (T0), and at
the 6-month (T1) and 12-month (T2) follow-ups. Par-
ticipants were able to use any computer or mobile
device to open the link and fill out the baseline and
post-surveys, via the SurveyMonkey platform (©1999–
2022 Momentive). Baseline data were collected
6 weeks prior to, and 6 weeks after the beginning of
the programme. This extended period allowed partici-
pants enough time to complete the surveys and
ensured that they would not have been exposed to
more than three online sessions at their baseline assess-
ment. For the two following time measurements, a 6-
week period was also established to collect the data,
after which late questionnaire completions were
excluded from the analysis and the participants with
uncompleted surveys were deemed a loss to follow-up.

Data analysis

The Statistical Analysis System (SAS) software, version
9.4, was used for all calculations (©2022 SAS Institute,
Inc.), and all analyses were conducted by an experi-
enced biostatistician. Descriptive analyses of the sam-
ple characteristics included means and standard
deviations (SD) for continuous variables, and the fre-
quency of distribution for categorical variables. Study
“completers” were those who completed all three sur-
vey assessments. Patterns of participation were calcu-
lated from attendance frequency in two ways: (1)
summarizing by session and (2) by participant. Satisfac-
tion and acceptability towards the programme, and per-
ception of clinical performance were both assessed
descriptively at T1 and T2.

A repeated measures analysis (ANOVA) was con-
ducted to compare the outcomes of interest (i.e., self-
efficacy, knowledge, and attitude) over the three data
collection time points, and each of them was analysed
separately. The linear mixed model (Fitzmaurice
et al. 2004) included the continuous dependent out-
come measured at T0, T1, and T2, with the within-
participant effect of the time as a fixed effect and the
participant intercept as a random effect. Based on the
existing literature on the ECHO model (McBain
et al. 2019), the initial univariate models were
expanded to adjust for predefined covariates (i.e., age,
gender, profession, work setting) as fixed between-
participant effects. The least-squares mean differences
of change from baseline to T1 and T2, with a 95% con-
fidence interval (CI), were computed from the models.
The Cohen’s d effect size (ES) (Ferguson 2009) was
calculated as estimated means difference divided by
the pooled standard deviation. In addition, the descrip-
tive statistics for the six CMPPQ subscales were pre-
sented and the differences between baseline and the
follow-up times were assessed using paired t-tests. All
tests were conducted at a 2-sided 0.05 level of signifi-
cance. Due to the relatively small total sample size
(n = 28), the statistical analysis had low statistical
power, and thus, the findings are focused on results
that are potentially relevant clinically.

In a similar analytical approach, we used linear-
mixed models to examine subgroups and interactions
with the study’s main outcomes: (1) stratified by session
attendance frequency (i.e., low vs high) and (2) strati-
fied by professional group (i.e., nurses vs other health-
care professionals). Based on the results of a previous
CD-related ECHO study (Sockalingam et al. 2017),
low attendance was defined as participating in 25% or
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less of the whole programme curriculum (i.e., 0–5 ses-
sions), while high attendance included participants who
attended more than 25% of the curriculum (i.e., 6–20
sessions).

RESULTS

Participant flow

The participant flow diagram is illustrated in Figure 1
(Vandenbroucke et al. 2014). Of the 65 nurses who
registered in ECHO-CD between 2018 and 2020, 33
nurses declined to participate in the study, and four
others were excluded due to non- or late completion of
the baseline survey – yielding an acceptance rate of
43% (95% CI: 32–55%). Of the nurses who declined to
participate or who were excluded (n = 37), six nurses
cancelled their registration in the programme, and 15
never attended any of the online sessions. All remain-
ing 28 participants completed the baseline survey, and
19 (68%) and 12 (43%) completed the 6- and 12-
month follow-up surveys, respectively.

Baseline characteristics of study participants

The study sample consisted of 28 nurses (96.4%
women), with a mean age of 39.1 years old (SD = 6.2).
Table 2 depicts the sample baseline characteristics
overall, by study completer and by session attendance.
Most nurses had between 11 and 15 years of clinical
experience (n = 15/28; 53.6%), and 71.4% (n = 20/28)
had earned a baccalaureate degree. The most fre-
quently endorsed professional role was registered nurse
(n = 25/28; 89.3%). Hospital-based healthcare settings
(n = 15/28; 53.6%) and community-based mental
healthcare settings (n = 8/28; 28.6%) were the most
common workplace, with 60.7% (n = 17) of the sample
working in urban areas. On average, 67.5%
(SD = 21.3%) of all patients encountered by the nurses
in their clinical practice had CDs.

Participation

Regarding year of participation, 10 nurses were regis-
tered in the curriculum for 2018–2019, and 18 in the
curriculum for 2019–2020. Of the 10 nurses who par-
ticipated in the 2018–2019 curriculum, three regis-
tered themselves for a second year. Of all 20 sessions,
the median of session participant attendance was 39%
(interquartile range [IQR]: 30–50%), with a slightly
decreasing trend by the end of the curriculum.T
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Overall, there were 12 study participants (42.9%) who
attended between 0–5 sessions and 16 others (57.1%)
who attended six sessions or more. The mean num-
bers of patient cases presented were 0.3 (SD = 0.6)
and 0.7 (SD = 0.9) at T1 and T2, respectively (data
not shown).

Self-efficacy, knowledge, and attitude

Table 3 shows the estimated least-squares means and
least-squares means difference in self-efficacy,

knowledge, and attitude for all responders over time.
The estimates adjusted by predefined covariates were
very similar to those not adjusted. At baseline, least-
squares mean for self-efficacy was 7.8 (95% CI: 7.4–
8.2), and the results remained closed to this at the 6-
month (7.8; 95% CI: 7.4–8.3) and 12-month (7.9; 95%
CI: 7.3–8.4) follow-ups. Overall, the ANOVA longitudi-
nal analysis revealed that there was no statistically sig-
nificant improvement at the 6- and 12-month follow-
ups, as compared to the baseline, for self-efficacy
(PT1-T0 = 0.8363; PT2-T0 = 0.7665).

FIG. 1 Participant flow diagram. ECHO-CD, ECHO programme for concurrent disorder management; n, number of participants; N, potential

study population; T0, baseline; T1, 6-month follow-up; T2, 12-month follow-up.
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With respect to the ANOVA longitudinal analysis,
our results indicated that variations in the knowledge
scores reached significance at both the 6-month
(P = 0.0045) and 12-month (P = 0.0014) follow-ups,
compared to the baseline. Following Cohen’s d defini-
tion (Ferguson 2009), medium (EST1-T0 = 0.72) and
medium-large (EST2-T0 = 0.94) ESs of change were
observed from the baseline to the 6- and 12-month
follow-ups, respectively.

In terms of nurses’ attitude towards working with
people with CDs, statistically significant improvements
were found at the 6-month (P = 0.0472) and 12-
month (P = 0.0139) follow-ups, compared to the base-
line attitude scores, with a, respectively, small
(EST1-T0 = -0.44) and medium (EST2-T0 = -0.59) ES
of change. Descriptive statistics for the CMPPQ six
subscales are provided in Table A2: Appendix I.
These include the results for mean differences
between baseline and T1 and T2. Overall, it was
noted that all six subscales obtained a low score at
baseline, indicating a positive attitude towards CDs.
Role adequacy was the only subscale that showed sta-
tistically significant improvements at both T1
(P = 0.0316) and T2 (P = 0.0020).

The first subgroup analysis revealed that improve-
ments in self-efficacy were statistically significant for
nurses with a high session attendance at the 12-month
follow-up, with a medium ES (see Table A3:
Appendix I; P = 0.0213, EST2-T0 = 0.53). Also, the
improvements in the knowledge and attitude scores
found in the longitudinal ANOVA analysis (Table 3)
only remained statistically significant for nurses with a
high session attendance at both T1 (see Table A3:
Appendix I; P = 0.0011 and P = 0.0063 for knowledge
and attitude, respectively), and T2 (see Table A3:
Appendix I; P = 0.0015 and P = 0.0027 for knowledge
and attitude, respectively).

Satisfaction and acceptability towards the
programme, and perception of clinical
performance

As shown in Table 4, mostly all dimensions of satisfac-
tion and acceptability towards the programme were
highly rated on the seven-point Likert scale, varying
from 5.1 (SD = 0.7) to 5.7 (SD = 1.1) at T1, and from
4.6 (SD = 0.6) to 5.8 (SD = 1.0) at T2.

The mean number of patients with CD receiving
care from the nurses was 29.4 (SD = 39.2) at baseline;
while at T1 and T2, these numbers were 26.6
(SD = 30.5) and 32.6 (SD = 60.7), respectively. Of

those patients with CD receiving care by the nurses,
the mean numbers who were being managed without
referral to specialized healthcare services since ECHO
were 15.3 (SD = 15.2) and 22.1 (SD = 33.5) at T1 and
T2, respectively. At both T1 (n = 19/28) and T2
(n = 12/28), 58% of the nurses reported that they had
incorporated into their clinical practice either the rec-
ommendations they received, or the learning acquired
during ECHO.

Benefits of educational intervention exposure for
improvements in nurses’ outcomes as compared
to other healthcare professionals

With regard to the other healthcare professionals who
participated in the larger cohort study (n = 146/174),
the most frequently reported professions were social
worker, at 31.5% (n = 46/146), and psychologist or
therapist, at 25.3% (n = 37/146); followed by addiction
worker, at 12.3% (n = 18/146), psychiatrist, at 6.8%
(n = 10/146), and physician, at 2.1% (n = 3/146). The
remaining 32 participants (21.9%) endorsed other allied
health professions such as community health workers,
clinical administrators, and care coordinator (see
Table A4: Appendix I).

The second subgroup analysis (see Table A5:
Appendix I) showed that, compared to the nurses, the
other healthcare professionals significantly improved
their self-efficacy scores between the baseline and the
6- and 12-month follow-ups, with small ESs, regardless
of session attendance frequency. In terms of knowl-
edge, there were significant improvements in both
nurses and other healthcare professionals at the 6- and
12-month follow-ups, with a greater ES at T2. Simi-
larly, attitude scores also improved significantly in both
groups at T1 and T2, with, respectively, small and
medium ESs.

DISCUSSION

The present study examined changes in nurses’ self-
efficacy, knowledge, and attitude over a 12-month per-
iod during the implementation of an ECHO pro-
gramme for CD management over a widespread
geographical area in the province of Quebec, Canada.
We also assessed nurses’ satisfaction and acceptability
towards the programme, and their perception of their
own clinical performance. Our findings showed that
the use of an ECHO programme to support and train
nurses in CD evidence-based practice led to statisti-
cally significant improvements in knowledge and
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attitude, and in self-efficacy for the nurses who
attended over 25% of the 20-session curriculum.

Self-efficacy is a construct referring to an individ-
ual’s belief in their capacity to execute a behaviour
necessary to produce a specific action (Bandura 1997).
In the literature on continuing education in nursing,
some authors refer to self-efficacy as a situation-
specific form of competence – or perceived compe-
tence (Watson et al. 2002), and it is the first step
towards behavioural change. Our findings showed that

the group of other healthcare professionals significantly
improved their self-efficacy post-ECHO; however,
among the nurses, significant increases in the self-
efficacy scores were only found among high attendees
at the 12-month follow-up. We also observed significant
improvements in nurses’ knowledge and attitude scores
at the 6- and 12-month follow-ups, including partici-
pants with a high or a low session attendance fre-
quency. Similarly, all other professions, regardless of
attendance frequency, also significantly improved their

TABLE 2 Baseline characteristics of study participants overall, by follow-up completers and attendance

Variable

All (n = 28)

Non-completers

(n = 17)

Completers

(n = 11)

Attendance: 0–5 sessions

(n = 12)

Attendance: 6–20 sessions

(n = 16)

n (%) n (%) n (%) n (%) n (%)

Demographics

Age, mean (SD) 39.1 (6.2) 40.7 (5.3) 36.6 (7.0) 38.0 (4.8) 39.9 (7.2)

Gender

Women 27 (96.4%) 16 (94.1%) 11 (100.0%) 12 (100.0%) 15 (93.8%)

Men 1 (3.6%) 1 (5.9%) 0 (0.0%) 0 (0.0%) 1 (6.3%)

Degree earned

Undergraduate diploma 2 (7.1%) 2 (11.8%) 0 (0.0%) 1 (8.3%) 1 (6.3%)

Baccalaureate 20 (71.4%) 12 (70.6%) 8 (72.7%) 9 (75.0%) 11 (68.8%)

Master 6 (21.4%) 3 (17.6%) 3 (27.3%) 2 (16.7%) 4 (25.0%)

Professional role

Registered nurse 25 (89.3%) 14 (782.4%) 11 (100.0%) 12 (100.0%) 13 (81.3%)

Clinical nurse specialist 2 (7.1%) 1 (11.8%) 0 (0.0%) 0 (0.0%) 2 (12.5%)

Auxiliary nurse 1 (3.6%) 1 (5.9%) 0 (0.0%) 0 (0.0%) 1 (6.3%)

Years of clinical experience

0–5 3 (10.7%) 1 (5.9%) 2 (18.2%) 1 (8.3%) 2 (12.5%)

6–10 5 (17.9%) 2 (11.8%) 3 (27.3%) 3 (25.0%) 2 (12.5%)

1–15 15 (53.6%) 11 (64.7%) 4 (36.4%) 8 (66.7%) 7 (43.8%)

16–20 2 (7.1%) 2 (11.8%) 0 (0.0%) 0 (0.0%) 2 (12.5%)

21+ 3 (10.7%) 1 (5.9%) 2 (18.2%) 0 (0.0%) 3 (18.8%)

Practice characteristics

Work setting

Primary care 1 (3.6%) 1 (5.9%) 0 (0.0%) 1 (8.3%) 0 (0.0%)

Community-based mental

health care

8 (28.6%) 4 (23.5%) 4 (36.4%) 4 (33.3%) 4 (25.0%)

Hospital-based health care 15 (53.6%) 9 (52.9%) 6 (54.5%) 7 (58.3%) 8 (50.0%)

Community-based addiction

treatment

3 (10.7%) 2 (11.8%) 1 (9.1%) 0 (0.0%) 3 (18.8%)

Other 1 (3.6%) 1 (5.9%) 0 (0.0%) 0 (0.0%) 1 (6.3%)

Area

Urban/Suburban 17 (60.7%) 9 (52.9%) 8 (72.7%) 8 (66.7%) 9 (56.3%)

Rural 6 (21.4%) 3 (17.6%) 3 (27.3%) 1 (8.3%) 5 (31.3%)

Remote 3 (10.7%) 3 (17.6%) 0 (0.0%) 2 (16.7%) 1 (6.3%)

Mixed 2 (7.1%) 2 (11.8%) 0 (0.0%) 1 (8.3%) 1 (6.3%)

ECHO-CD session details

Curriculum

(1) 2018–2019 10 (35.7%) 6 (35.3%) 4 (36.4%) 3 (25.0%) 7 (43.8%)

(2) 2019–2020 18 (64.3%) 11 (64.7%) 7 (63.6%) 9 (75.0%) 9 (56.3%)

Session attendance, mean (SD)† 8.6 (5.9) 6.5 (4.7) 11.9 (6.1) 3.2 (1.9) 12.8 (4.1)

%, percentage; ECHO-CD, ECHO programme for concurrent disorder management; n, number of participants; P, P-value; SD, standard

deviation.
†During the first year of registration.
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knowledge and attitude scores at 6 and 12 months.
Reflecting on Bandura’s (1997) social cognitive theory,
these results were expected, as the nurses who were
more engaged in the programme perceived that they
were benefiting from the intervention and gained
knowledge and built confidence in their own abilities,
by observing and receiving feedback from others, and
by having mentors reinforce behaviour changes. These
findings are promising in that ECHO-CD is achieving
its goals of attracting healthcare professionals who are
encountering people with CDs on a regular basis and
mentoring them on how to manage these conditions
appropriately.

Our results regarding improvements in self-efficacy
partially align with previous research on CD-related
ECHO programmes. A previous pre-post cohort study

of primary care providers (N = 131) – who were pre-
dominantly nurse practitioners (31.3%; n = 41) and
nurses (13.0%; n = 13) – noted that participants who
attended 8 or more sessions of a 32-week curriculum
had higher self-efficacy ratings and mean knowledge
scores 8 months post-ECHO, as compared to baseline,
but these findings approach significance only (Sock-
alingam et al. 2017). Another research group in India
evaluated the impact of an ECHO programme in men-
tal health and addiction care on community-based clini-
cal psychologists’ and psychiatric social workers’
outcomes over a 6-month period (Mehrotra
et al. 2018). The study reported statistically significant
increases in the participants’ mean scores for knowl-
edge and self-confidence (N = 12), with half the sample
having attended 80% of the training. Interestingly, Shi-
masaki et al. (2019) conducted a mixed-methods study,
involving 42 interviews and 34 completed surveys, with
the primary care providers involved in an ECHO pro-
gramme that covered a range of topics in mental health
and substance use disorders and found that, compared
to the group of registrants who participated minimally,
the higher attenders discussed how they had applied
their newly gained knowledge more frequently and
indicated in the survey that their participation in the
ECHO sessions contributed to enhancing their self-
confidence. Bottom line – the results from the previous
CD-related ECHO studies, combined with our find-
ings, highlight that consistent and continued participa-
tion in ECHO is an essential condition to improve
nurses’ learning outcomes and further strengthen their
confidence in CD management.

TABLE 3 Longitudinal ANOVA results, for all responders (n = 28)

Outcome n T

Unadjusted analysis, n = 28† Adjusted analysis, n = 28‡

LS mean

(95% CI)

LS mean diff

(95% CI) P ES§
LS mean

(95% CI)

LS mean diff

(95% CI) P ES§

Self-efficacy 28 0 7.8 (7.4; 8.2) 0 – – 8.1 (7.3; 8.8) 0 – –
19 1 7.8 (7.4; 8.3) 0.0 (�0.4; 0.5) 0.8363 0.06 8.1 (7.3; 8.9) 0.0 (�0.4; 0.5) 0.8182 0.07

12 2 7.9 (7.3; 8.4) 0.1 (�0.4; 0.6) 0.7665 0.07 8.1 (7.3; 9.0) 0.1 (�0.4; 0.6) 0.7515 0.07

Knowledge 28 0 63.4 (58.6; 68.2) 0 – – 68.8 (61.3; 76.3) 0 – –
19 1 71.5 (66.0; 77.1) 8.1 (2.7; 13.5) 0.0045* 0.72 76.8 (68.7; 84.9) 8.0 (2.7; 13.3) 0.0043* 0.71

12 2 74.5 (67.9; 81.1) 11.1 (4.7; 17.6) 0.0014* 0.94 79.7 (70.7; 88.7) 10.9 (4.6; 17.3) 0.0014* 0.93

Attitude 28 0 90.5 (83.4; 97.6) 0 – – 85.9 (73.8; 97.9) 0 – –
19 1 82.2 (74.0; 90.5) �8.3 (�16.5; �0.1) 0.0472* �0.44 77.4 (64.4; 90.4) �8.5 (�16.6; �0.3) 0.0424* �0.45

12 2 78.0 (68.2; 87.8) �12.5 (�22.3; �2.7) 0.0139* �0.59 73.0 (58.7; 87.3) �12.8 (�22.6; �3.1) 0.0118* �0.61

%, percentage; CI, confidence interval; ES, estimated effect size; LS mean diff, least-squares mean difference; LS mean, least-squares mean;

n, number of participants; P, P-value; T, time; T0, baseline; T1, 6-month follow-up; T2, 12-month follow-up. (*) Significant P-value (P < 0.05).
†Unadjusted analysis = Linear mixed models with repeated measures and time as fixed effect.
‡Adjusted analysis = Linear mixed models with repeated measures and time, age, gender, and workplace as fixed effect.
§Estimated effect size = Estimated mean difference divided by the pooled standard deviation.

TABLE 4 Results for the satisfaction and acceptability questionnaire
at T1and T2

Dimension (mean, SD) T1† T2‡

General satisfaction towards ECHO-CD 5.7 (1.1) 5.8 (1.0)

Quality of information and technology 5.4 (0.8) 5.3 (1.1)

Satisfaction towards technological infrastructure 5.3 (1.1) 5.6 (1.1)

Perceived usefulness of ECHO-CD 5.1 (0.8) 4.8 (0.7)

Perceived impacts of technological

infrastructure

5.3 (1.0) 5.3 (1.0)

Perceived interactions and collaboration

between participants

5.1 (0.7) 4.6 (0.6)

ECHO-CD, ECHO programme for CD management; SD, standard

deviation; T0, baseline; T1, 6-month follow-up; T2, 12-month follow-

up.
†n = 19/28 (67.9%).
‡n = 12/28 (42.9%).
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Consistent with the results of three previous system-
atic reviews on the ECHO model’s impact (Holmes
et al. 2020; McBain et al. 2019; Zhou et al. 2016), and
a broader spectrum of research specific to CD educa-
tion (Garrod et al. 2020; Petrakis et al. 2018; Pinderup
et al. 2016), the results of this study suggest that the
ECHO-CD intervention successfully enhanced health-
care professional’s knowledge about CDs, regardless of
profession. Several integral characteristics of the
ECHO model have been associated with healthcare
professionals’ knowledge uptake, including having rapid
access to evidence-based practice, appraising one’s
knowledge through peer learning, and being provided
with relevant educational material and resources from
experts (Page et al. 2021). However, further research
remains to be done to interpret these knowledge gains
within knowledge translation theories and frameworks
(French et al. 2012) to deepen our understanding of
the processes through which these gains are adapted,
used, and sustained in clinical nursing practice.

In contrast with previous research evaluating the
impact of ECHO in the field of CDs, our study was the
first to formally measure changes in nurses’ attitude
towards CDs. Our results show significant changes in
nurses’ total CMPPQ scores at the 6- and 12-month
follow-ups, in comparison to the baseline, regardless of
session attendance frequency. The changes in total
CMPPQ scores were slightly inferior to those found by
other studies (Munro et al. 2007; Pinderup 2017, 2018);
however, in our study, the nurses’ mean total CMPPQ
score at baseline was also inferior to those previously
reported, thus denoting their positive attitude towards
CD pre-ECHO. This difference can be explained by the
fact that our sample was made up of nurses from a variety
of settings, including community-based addiction treat-
ment, while previous studies were focused only on nurses
or professionals working in psychiatric and/or mental
health healthcare departments. Given that nurses’ learn-
ing needs may vary according to their work setting,
improvements in attitude scores might have been greater
if the ECHO-CD content had been adapted – or even
more adapted – to their needs and local particularities.
For example, nurses working in community-based or out-
patient mental healthcare services may require education
in the assessment, engagement, and management of
patients with CDs, while nurses in hospital-based set-
tings may need support to detect and assess mental
health and substance use disorders, with less emphasis
on longer-term intervention/treatment options.

Besides showing significant changes in the total
CMPPQ scores, our results also indicate that the

greatest variation was seen in the subscale role ade-
quacy, that is, the extent to which nurses perceive their
knowledge and skills as being adequate. Other studies
have also found the greatest change in this subscale
(Pinderup 2017), suggesting that training may simulta-
neously and positively affect knowledge about and atti-
tude towards CD – both are important to the
mechanism underlying the adoption of new clinical-
practice behaviours. Attitude has indeed long been
known to be a predictor of behaviour (Ajzen 1991),
and, furthermore, mental health nurses’ attitudes
towards CDs have been shown to constitute a major
predictor of their willingness to engage with this
patient group (Anandan et al. 2021). It is therefore
important that continuing education interventions that
target mental health nurses address this relevant topic
in their pedagogical content and thus provide opportu-
nities for participants to reflect on their own knowl-
edge, beliefs and/or misconceptions, and values around
CDs.

Regarding satisfaction and acceptability, the nurses
had a positive outlook on ECHO-CD, including the
quality of its content, the perceived usefulness, the
ease of use and flexibility of the technology, and the
interactions between participants and experts. Consis-
tently, previous research pertaining to exploring or
measuring participants’ satisfaction with ECHO
reported favourable reactions (McBain et al. 2019),
with some of them highlighting that the model’s notori-
ety was associated by participants with rapid access to
reliable information, networking opportunities, and
increased possibilities of treatment and care options
across frontline healthcare services (Page et al. 2021;
Zhou et al. 2016). In addition, many studies found that
participants perceived a sense of belonging to a com-
munity that developed throughout their participation in
ECHO, which helped them to improve their confi-
dence in their capacity to manage complex health con-
ditions (Englander et al. 2020; Zhao et al. 2020).

Despite their enthusiasm towards ECHO-CD, the
nurses in this study attended, on average, slightly less
than half the programme’s sessions, and the results
showed that very few of them presented a patient case.
With regard to the results from qualitative, and mixed-
methods studies of other ECHO programmes world-
wide (McBain et al. 2019; Zhou et al. 2016), several
obstacles to participation and retention have been iden-
tified. These can help provide insight into the key fac-
tors that might have hindered the nurses’ motivation to
engage with or maintain their participation in ECHO-
CD. Most of the challenges identified in the literature
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are related to time constraints and managing hectic
practice schedules to attend ECHO sessions (Zhou
et al. 2016); and access to technology (Stevenson
et al. 2018). Other common barriers to participation
and engagement in ECHO were more specific to inter-
actions between participants, such as the heterogeneity
of professional backgrounds and experiences, medical
hierarchy, and group learning (Damian et al. 2020;
Englander et al. 2020; Page et al. 2021). For example,
Zhao et al. (2020) explored the interprofessional
aspects of an ECHO programme for chronic pain man-
agement, and found that the presence of a hierarchy
where pharmacological approaches were prioritized
negatively affected most non-physician participants’
willingness to maintain participation. The same
research group has also recently identified that engage-
ment in ECHO was hindered by the participants’ sense
of fear, together with their apprehensions of being
judged by the group, especially with regard to the most
experienced participants or those in a senior position
(Zhao et al. 2020). Consistently, White et al. (2019)
conducted two focus groups with 14 nurses who partic-
ipated in a palliative care ECHO programme, and
reported that reluctance to speak in the group setting,
due to shyness and a lack of confidence, was commonly
expressed. Hence, despite the well-documented bene-
fits of interprofessional education for mental health
nursing practice (Marcussen et al. 2019), this particular
issue revolving around group interactions appears to be
an important disruptor of continued participation typi-
cally associated with ECHO programmes, and more
broadly, with collaborative learning models such as
communities of practice (McLoughlin et al. 2018).

There are several limitations in this study that affect
the interpretability of its results. One major limitation
is that we used an observational, prospective cohort
study design without a control group. For this reason,
causal assumptions regarding outcomes cannot be
made. Other external factors than exposure to the edu-
cational intervention could therefore account for the
changes observed in the study results, whether in part
or in whole. A second limitation is that our small sam-
ple size was small, with a potential study population
intentionally restricted to nurse participants within the
context of a larger 2-year prospective cohort study that
included ECHO participants from various professional
disciplines. As a result, our statistical analysis had low
statistical power and it is possible that the data we
gathered may not have had sufficient observations to
detect changes in nurses’ self-efficacy, as it did for the
group of other healthcare professionals. However, since

this study took place under “real world” clinical settings
– as opposed to controlled ideal circumstances – our
approach to data analysis and interpretation, as out-
lined previously, focused on results that were poten-
tially relevant clinically.

A third limitation is that the survey response rates
decreased over time, going from 32% at 6 months to
57% at 12 months. Attrition bias could therefore be at
play and could be associated with the smaller effects of
the main outcomes. It is also possible that the nurses
who were less engaged in the programme did not com-
plete all the surveys and, as a result, their outcomes
were not captured. A fourth limitation is that our data
were collected using self-reported measurements, some
of which were obtained with instruments that had not
been assessed for validity, specifically those measuring
self-efficacy and knowledge. A fifth limitation is that
our stratified analytical approach for the subgroup anal-
ysis (i.e., low vs. high attendance) was based on the
results of a single, similar ECHO study (Sockalingam
et al. 2017); minimum required exposure to the pro-
gramme for learning and for changes in practice to
occur would require further investigation. A sixth limi-
tation is the data were obtained from just one province
in Canada and our sample was mostly comprised of
nurses who had more than 10 years of clinical experi-
ence and a bachelor’s degree. It is therefore unclear if
the results will be generalizable to other countries or
healthcare settings, or applicable to nurses with other
academic and professional backgrounds. Lastly, as this
cohort study was conducted during the programme’s
implementation and expansion period, our outcome
assessment strategy focused on the first four levels of
Moore et al.’s (2009) conceptual framework; the
changes observed in nurses’ self-efficacy, knowledge,
and attitude do not necessarily mean that changes
occurred in their practice. However, individual,
semistructured interviews with a subgroup of nurses
(n = 10) were conducted concurrently, allowing us to
explore in depth how the nurses had developed and
implemented their CD-management competencies in
their clinical practice (Chicoine et al. 2022).

Despite these limitations, our study still brings valu-
able input to the scarce body of evidence on the bene-
fits of CD-focused ECHO programmes on nurses’
outcomes. Future studies should focus on addressing
these limitations, with the purpose of evaluating the
ECHO model’s effectiveness on CD nursing care and,
as such, formally determine how knowledge acquisi-
tions gained through ECHO translate into clinical prac-
tice and patients’ health outcomes.
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RELEVANCE FOR CLINICAL PRACTICE

The ECHO model was initially developed to improve
access to hepatitis C treatment, and it was designed to
target medical providers only (Arora et al. 2007).
Unlike hepatitis C virus treatment, CDs are inherently
particularly complex and multifaceted, involving mental
health and substance use specialties, and it is influ-
enced by multiple biopsychosocial factors. As a result,
CD management inevitably involves multidisciplinary
efforts, and the care options or treatment recommenda-
tions are highly variable based on each patient’s needs.
These characteristics have driven the development of
ECHO-CD, in promoting a tailored-based approach to
learning, and an interprofessional environment com-
prising a diversity of healthcare professionals. As a low-
cost high-impact model, ECHO can be adapted to
meet the needs of different communities and popula-
tions where speciality mental healthcare resources are
limited.

The results of this study revealed ECHO as a
promising educational approach to improve nurses’ atti-
tude, and increased knowledge and confidence for
working effectively with CD populations. This type of
collaborative learning and capacity-building model can
be particularly salient for breaking the silos of learning
and mental health nursing practice, by providing nurses
with many opportunities to apply the acquired knowl-
edge with their own patients and then receive feedback
from experts and peers, sometimes from outside their
scope of practice. However, despite the value of the
ECHO model, substantial barriers may prevent consis-
tent participation, which are challenging for nurses to
overcome without some flexibility in the programme’s
structure and timing, and without further support from
their healthcare organization. In this regard and to
ensure its long-term success, ECHO-CD has started
amplifying its efforts by engaging participants and pro-
gramme partners in assessing its impacts and opportu-
nities for ongoing growth.

CONCLUSION

Opportunities for interprofessional continuing learning
are rare, but a central pillar in the implementation of
evidence-based interventions in mental health nursing.
Using videoconferencing technology, ECHO-CD pro-
vided an interdisciplinary, flexible environment for
nurses to learn more about CD evidence-based prac-
tice and find concrete solutions to dealing with com-
plex clinical situations. The results of this study add to

the current state of knowledge regarding the ECHO
model’s impact on provider-level outcomes. Further,
this study reinforces that with continued and consistent
participation, ECHO has the potential to make mean-
ingful and measurable contributions to enhancing
nurses’ competencies in CD care. As a result of this
study, we are encouraged to believe that other jurisdic-
tions or healthcare organizations could benefit from the
adoption of ECHO to spread evidence-based practice
and improve care delivery in CD settings.
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APPENDIX I:

TABLE A1 STROBE-statement checklist of items for reporting observational studies (cohort studies) (Vandenbroucke et al. 2014)

Item No. Recommendation Manuscript reference and/or complementary information

Title and abstract 1 (a) Indicate the study’s design with a com-

monly used term in the title or the abstract

Done

See the Title page and the ‘Abstract and Keywords’ section

in the main text (P. 1)

(b) Provide in the abstract an informative and

balanced summary of what was done and

what was found

Done

We described the design, the target population, the sam-

pling method, the procedure for data collection and data

analysis and the main results for the outcomes of interests

See the ‘Abstract and Keywords’ section in the main text (P.

1)

Introduction

Background/

rationale

2 Explain the scientific background and ratio-

nale for the investigation being reported

Done. We provided an accurate state of the literature on

the ECHO model and more specifically we explained the

lack of empirical knowledge regarding the impact of ECHO

on nurses’ outcomes in the context of concurrent disorder

care

See the ‘Background’ section in the main text (P. 4–5)
Objectives 3 State specific objectives, including any pre-

specified hypotheses

Done. We indicated the general aim of the study and then

we state the specific objectives of the study

See the ‘Background’ section in the main text (P. 5)

Methods

Study design 4 Present key elements of study design early in

the paper

Done

We presented the study design at the beginning of the

‘Methods’ section

See the ‘Methods’ section in the main text, ‘Design’ subsec-

tion (P. 5–6)
Setting 5 Describe the setting, locations, and relevant

dates, including periods of recruitment, expo-

sure, follow-up and data collection

Done

See the ‘Methods’ section in the main text:

• We described the setting and educational intervention in

the ‘Setting and educational intervention’ subsection (P.

6), including relevant dates for the development and

implementation of the educational intervention;

• Periods of recruitment are described in the ‘Participants

and recruitment procedures’ sub-section (P. 6–7);
• Relevant dates of exposure, follow-up and data collection

are described in the ‘Data collection’ subsection (P. 8–9,
paragraph entitled ‘procedure’)

Participants 6 (a) Give the eligibility criteria, and the

sources and methods of selection of partici-

pants. Describe methods of follow-up

Done

See the ‘Methods’ section in the main text:

• Sources and methods of selection of participants are

described in the ‘Participants and recruitment proce-

dures’ subsection (P. 6–7);
• Methods of follow-up are described in the ‘Data collec-

tion’ section (P. 8–9, subsection entitled ‘Procedure’)

(b) For matched studies, give matching crite-

ria and number of exposed and unexposed

NA

Variables 7 Clearly define all outcomes, exposures, pre-

dictors, potential confounders and effect

modifiers. Give diagnostic criteria, if applica-

ble

Done

We provided an overview of the study outcome in the ‘Data

collection’ section (P. 6–7, ‘Study outcome assessment’ sub-

section)

(Continued)
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TABLE A1 (Continued)

Item No. Recommendation Manuscript reference and/or complementary information

Table 1 also provides a clear definition for each outcome of

interest (see the ‘Tables’ section of the main text, P. 26–28)
Data sources/

measurement

8 For each variable of interest, give sources of

data and details of methods of assessment

(measurement). Describe comparability of

assessment methods if there is more than one

group

Done

Sources of data and methods of assessment (instruments),

for each variable of interest, are described in Table 1 (See

the ‘Tables’ section of the main text, P. 26–28)
Comparability of assessment methods: NA

Bias 9 Describe any efforts to address potential

sources of bias

Done

Baseline data were collected 6 weeks prior to, and 6 weeks

after the beginning of the programme. This extended period

allowed participants enough time to complete the surveys

and ensured that they would not have been exposed to

more than three online sessions at their baseline assessment

See the ‘Data collection’ section (P. 8–9, ‘Procedure’ sub-
section)

Study size 10 Explain how the study size was arrived at Done

We used a census approach to sampling—meaning that all

the nurses who participated in the ECHO programme for

concurrent disorder management between September 2018

and June 2020, that is, the potential study population

(N = 65), were invited to participate in this study

See the ‘Methods’ section in the main text, ‘Participants and

recruitment procedures’ subsection (P. 6–7)
Quantitative

variables

11 Explain how quantitative variables were han-

dled in the analyses. If applicable, describe

which groupings were chosen and why

Done

We explained how the outcome of interest of the study, i.e.,

self-efficacy, knowledge, and attitude, were handled in the

analysis. See the ‘Methods’ section in the main text, ‘Data

analysis’ subsection (P. 9–10)
Groupings of quantitative variables: NA

Statistical

methods

12 (a) Describe all statistical methods, including

those used to control for confounding

Done

All statistical methods are described in the ‘Methods’ sec-

tion in the main text, ‘Data analysis’ subsection (P. 9–10)
Based on the results of two previous systematic reviews on

the impact of the ECHO model (McBain et al. 2019; Zhou
et al. 2016), we expanded our initial univariate models to

adjust the repeated measure of analysis (ANOVA) for pre-

defined covariates (i.e., age, gender, work setting) as fixed

between-participant effects. See the ‘Methods’ section in

the main text, ‘Data analysis’ subsection (P. 9–10)
(b) Describe any methods used to examine

subgroups and interactions

Done

Two Subgroup analysis were conducted on the main out-

comes of the study to examine interactions: (1) stratified by

attendance (low versus high); and (2) stratified by profes-

sional group (nurses versus other healthcare professionals).

See the ‘Methods’ section in the main text, ‘Data analysis’

subsection (P. 9–10)
(c) Explain how missing data were addressed The descriptive statistics were presented for initial raw data

and the percentages of missing values were reported in the

article. Missing continuous outcome scores (i.e., self-

efficacy, knowledge, altitude) were prorated when at least

75% of items were completed (average of the completed

items multiplied by 1 or by the total number of items

depending on outcomes). Otherwise, the score was treated

as missing. In the statistical model, our analysis relied on a

linear mixed model (Fitzmaurice et al. 2004) to deal

(Continued)
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TABLE A1 (Continued)

Item No. Recommendation Manuscript reference and/or complementary information

with partially missing longitudinal data at the 6- or 12-

month follow-ups (i.e. participants who did not complete

the 6- and/or 12-month surveys due their resignment from

the programme or loss to follow-up). Outcomes were

assessed, and time effect was estimated, based on the likeli-

hood maximization principle, without the need to explicitly

impute the missing values. All variables used as covariates

(i.e. age, gender, work setting) had no missing observation

(d) If applicable, explain how loss to follow

up was addressed

Done

See the ‘Methods’ section in the main text, ‘Data analysis’

subsection (P. 9–10)
(e) Describe any sensitivity analyses NA

Results

Participants 13 (a) Report numbers of individuals at each

component of study—for example num-

bers potentially eligible, examined for eli-

gibility, confirmed eligible, included in

the study, completing follow-up, and

analysed

Done

See the ‘Results’ section in the main text, ‘Participant flow’

subsection (P. 10) and Figure 1

(b) Give reasons for non-participation at each

component

Done

See the ‘Results’ section in the main text, ‘Participant flow’

subsection (P. 10), and Figure 1

(c) Consider use of a flow diagram Done

See Figure 1

Descriptive

data

14 (a) Give characteristics of study participants

(e.g. demographic, clinical, social) and

information on exposures and potential

confounders

Done

The characteristics of study participants are described in

the ‘Results’ section in the main text, first in the ‘Baseline

characteristics of study participants’ subsection (P. 11), then

in Table 2 (see the ‘Tables’ section of the main text, P. 29–
30)

Information on exposures is described the ‘Participation

subsection’ of the ‘Results’ section (P. 11)

Potential cofounders: As described in the ‘Methods’ section

(‘Data analysis’ subsection), age, gender and work setting

were used as predefined covariates in the linear mixed

model

(b) Indicate number of participants with

missing data for each variable of interest

Done

See the ‘Participant flow’ subsection in the ‘Results’ section

of the main text (P. 10) and Figure 1 for the study com-

pleters and non-completers

See Table 3 in the ‘Tables’ section of the main text (P. 31)

for self-efficacy, knowledge and attitude

See Table 4 in the ‘Tables’ section of the main text (P. 32)

for satisfaction and acceptability

(c) Summarize follow-up time (e.g.

average and total amount)

Done

See Figure 1 for follow-up time

See Table 3 in the ‘Tables’ section of the main text (P. 31)

for self-efficacy, knowledge, and attitude

See Table 4 in the ‘Tables’ section of the main text (P. 32)

for satisfaction and acceptability

Outcome data 15 Report numbers of outcome events or

summary measures over time

Done

See Table 3 in the ‘Tables’ section of the main text (P. 31)

for self-efficacy, knowledge and attitude

See Table 4 in the ‘Tables’ section of the main text (P. 32)

for satisfaction and acceptability

(Continued)
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TABLE A1 (Continued)

Item No. Recommendation Manuscript reference and/or complementary information

Main results 16 (a) Give unadjusted estimates and, if

applicable, confounder-adjusted estimates

and their precision (e.g. 95% confidence

interval). Make clear which confounders

were adjusted for and why they were

included

Done

See Table 3 in the ‘Tables’ section of the main text (P. 31)

for self-efficacy, knowledge, and attitude

(b) Report category boundaries when

continuous variables were categorized

NA

All categorical variables were extracted from the surveys in

the categorical form

(c) If relevant, consider translating estimates

of relative risk into absolute risk for a

meaningful time period

NA

The linear coefficients betas only were used in the statistical

model and these coefficients were presented in the ‘Results’

section of the article (P. 9–14)
Other analyses 17 Report other analyses done—e.g. analyses of

subgroups and interactions, and sensitivity

analyses

Done

Two subgroup analysis were conducted: (1) stratified by

attendance; (2) stratified by professional group. See the

‘Results’ section of the main text, ‘Self-efficacy, knowledge,

and attitude’ subsection (P. 12, fourth paragraph) and the

‘Benefits of educational intervention exposure for improve-

ments in nurses’ outcomes as compared to other healthcare

professionals’ subsection (P. 13–14), The data and results

for both subgroup analyses are fully reported in Tables A3

and A5: Appendix I

Discussion

Key results 18 Summarize key results with reference to

study objectives

Done

See the ‘Discussion’ section in the main text (P. 14, first

paragraph)

Limitations 19 Discuss limitations of the study, taking into

account sources of potential bias or impreci-

sion. Discuss both direction and magnitude of

any potential bias

Done

See the ‘Discussion’ section in the main text (P. 19–20)

Interpretation 20 Give a cautious overall interpretation of

results considering objectives, limitations,

multiplicity of analyses, results from similar

studies and other relevant evidence

Done

See the ‘Discussion’ section in the main text (P. 14–20)

Generalizability 21 Discuss the generalizability (external validity)

of the study results

Done

See the ‘Discussion’ section in the main text (P. 20)

Other information

Funding 22 Give the source of funding and the role of

the funders for the present study and, if

applicable, for the original study on which the

present article is based

Done

See the Title page (CRediT authorship contribution state-

ment, funding disclosure statement and acknowledgements)

ECHO, Extension for Community Healthcare Outcomes; NA, not applicable; No., item reference number from the STROBE-Statement

checklist (Vandenbroucke et al. 2014).
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TABLE A2 Descriptive statistics for the six CMPPQ subscales at baseline, T1 and T2

Outcome Subscale

T0 (n = 28) T1 (n = 19) T2 (n = 12)
Comparison†

Mean (SD) Mean (SD) Mean (SD) P (T1 vs T0) P (T2 vs T0)

Attitude Role Adequacy (11 items) 34.6 (9.4) 29.6 (7.9) 26.2 (5.5) 0.0316* 0.0020*
Role legitimacy (3 items) 8.5 (3.1) 6.9 (2.1) 6.8 (2.5) 0.0858 0.0626

Role Support (3 items) 9.1 (3.5) 7.3 (3.9) 8.5 (4.4) 0.1129 0.2604

Motivation (5 items) 10.9 (3.8) 9.8 (3.6) 10.0 (3.1) 0.3566 0.8178

Task specific self-esteem (6 items) 15.8 (6.2) 15.6 (4.0) 13.8 (3.5) 0.8608 0.3212

Work satisfaction (5 items) 11.7 (4.0) 12.9 (5.0) 11.4 (3.4) 0.5792 0.3588

CMPPQ total score 90.5 (19.1) 82.1 (19.2) 76.7 (13.8) 0.0700 0.0404*

CMPPQ, Comorbidity Problems Perceptions Questionnaire; n, number of participants; P, P-value; SD, standard deviation; T, time; T0, base-

line; T1, 6-month follow-up; T2, 12-month follow-up; vs, versus.
†Paired t-test. (*) Significant P-value (P < 0.05).

TABLE A3 Longitudinal ANOVA results, stratified by attendance (n = 12/28 versus n = 16/28)

Outcome T n

Low attendance = 0–5 sessions†

n

High attendance = 6–20 sessions†

LS mean

(95% CI)

LS mean diff

(95%CI) P ES‡
LS mean

(95% CI)

LS mean diff

(95% CI) P ES‡

Self-Efficacy 0 12 8.0 (6.7; 9.4) 0 – – 16 7.9 (7.3; 8.4) 0 – –
1 5 7.6 (6.1; 9.2) �0.4 (�1.4; 0.6) 0.3534 �0.55 14 8.1 (7.6; 8.7) 0.2 (�0.2; 0.6) 0.2162 0.33

2 4 7.0 (5.5; 8.6) �1.0 (�2.0; 0.1) 0.0626 �0.90 8 8.5 (7.8; 9.1) 0.6 (0.1; 1.0) 0.0213* 0.53

Knowledge 0 12 65.1 (55.8; 74.4) 0 – – 16 67.6 (58.0; 77.3) 0 – –
1 5 71.5 (58.4; 84.7) 4.0 (�8.2; 16.1) 0.3089 0.57 14 78.2 (68.4; 88.0) 10.7 (4.9; 16.5) 0.0011§ 0.93

2 4 74.6 (61.2; 88.0) 9.9 (�3.3; 23.1) 0.1535 0.81 8 80.3 (69.5; 91.0) 12.7 (5.5; 19.9) 0.0015* 1.07

Attitude 0 12 88.3 (65.6; 111.0) 0 – – 16 88.4 (78.5; 98.4) 0 – –
1 5 95.0 (70.1; 119.9) 6.7 (�6.0; 19.3) 0.2528 0.35 14 74.9 (64.6; 85.1) �13.6 (�22.8; �4.3) 0.0063* �0.72

2 4 91.8 (66.2; 117.4) 3.5 (�10.4; 17.3) 0.5713 0.16 8 69.7 (57.2; 82.2) �18.7 (�30.2; �7.3) 0.0027* �0.89

%, percentage; CI, confidence interval; ES, estimated effect size; LS mean diff, least-squares mean difference; LS mean, least-squares mean;

n, number of participants; P, P-value; T, time; T0, baseline; T1, 6-month follow-up; T2, 12-month follow-up.
†Linear mixed model with repeated measures and time, age and work setting as fixed effect. The unadjusted analysis was very close to the

adjusted analysis.
‡Estimated effect size = Estimated means difference divided by the pooled standard deviation. (*) Significant P-value (P < 0.05).
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TABLE A4 Baseline characteristics of the larger cohort study participants (n = 174), by professional group

Variable Nurses (n = 28) n (%) Other healthcare professionals (n = 146) n (%) P†

Demographics

Age, mean (SD) 39.1 (6.2) 39.9 (10.7) 0.6975

Gender

Women 27 (96.4%) 122 (83.6%) 0.2046

Men 1 (3.6%) 23 (0.7%) –
Degree earned

Undergraduate diploma 2 (7.1%) 14 (9.6%) 0.0218*
Baccalaureate 20 (71.4%) 61 (41.8%) –
Master 6 (21.4%) 52 (35.6%) –
PhD 0 (0.0%) 19 (13.0%) –

Professional role

Registered nurse 25 (89.3%) 0 (0.0%) N/A

Clinical nurse specialist 2 (7.1%) 0 (0.0%)

Auxiliary nurse 1 (3.6%) 0 (0.0%)

Social worker 0 (0.0%) 46 (31.5%)

Physician 0 (0.0%) 3 (2.1%)

Psychiatrist 0 (0.0%) 10 (6.8%)

Addiction worker 0 (0.0%) 18 (12.3%)

Psychologist or therapist 0 (0.0%) 37 (25.3%)

Other 0 (0.0%) 32 (21.9%)

Years of clinical experience

0–5 3 (10.7%) 34 (23.3%) 0.0004**
6–10 5 (17.9%) 36 (24.7%) –
11–15 15 (53.6%) 23 (15.8%) –
16–20 2 (7.1%) 30 (20.5%) –
21+ 3 (10.7%) 23 (15.8%) –

Practice characteristics

Work setting

Primary care 1 (3.6%) 16 (11.0%) 0.0468*
Community-based mental health care 8 (28.6%) 29 (19.9%) –
Hospital-based health care 15 (53.6%) 45 (30.8%) –
Community-based addiction treatment 3 (10.7%) 39 (26.7%) –
Other 1 (3.6%) 17 (11.6%) –

Area‡

Urban/Suburban 17 (60.7%) 87 (59.6%) 0.6772

Rural 6 (21.4%) 20 (13.7%) –
Remote 3 (10.7%) 16 (11.0%) –
Mixed 2 (7.1%) 20 (13.7%) –

ECHO-CD session details

Curriculum

(1) 2018–2019 10 (35.7%) 41 (28.1%) 0.4164

(2) 2019–2020 18 (64.3%) 105 (71.9%) –
Session attendance, mean (SD)§ 8.6 (5.9) 9.3 (6.3) 0.6302

%, percentage; ECHO-CD, ECHO programme for concurrent disorder management. Extension for Community Healthcare; n, number of

participants; N/A, not applicable; P, P-value; SD, standard deviation.
†Chi-squared test.
‡With 2.1% (n = 3/146) of participants in the group of other healthcare professionals preferring to not answer the question.
§During the first year of registration. (*) Significant P-value (P < 0.05). (**) Significant P-value (P < 0.0001).
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