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Abstract

Many countries are experiencing an ongoing opioid crisis characterized by high rates
of opioid use problems, overdose, poisoning, and death. Stigma has been identified as a
central problem for seeking and receiving quality services from health providers and first
respondents. The Mental Health Commission of Canada developed a scale that could be
used to measure stigma in this population, as no such scale currently exists. This paper
provides the results of psychometric testing of this new scale, known as the Opening Minds
Provider Attitudes Towards Opioid-Use Scale (OM-PATOS), using exploratory (EFA) and
confirmatory (CFA) factor analysis. EFA findings showed a 15 item 2-factor solution, with
subscales of ‘attitudes’ (6 items) and ‘behaviours/motivation to help’ (9 items). The con-
firmatory factor analysis provided some preliminary confirmation of the factor structure
suggested by the exploratory analyses, but further research with larger samples is needed to
fully confirm the factor structure. Overall, results support the use of the 15-item scale with
health professionals and first responders, with factors used for descriptive value rather than
as calculated subscales until further research can be completed.

Keywords Stigma - Psychometric testing, Stigma scale - Opioid - Healthcare provider -
First responder - Canada - Exploratory factor analysis - Confirmatory factor analysis

The USA and Canada, along with a number of other countries, are experiencing an ongo-
ing opioid crisis characterized by high rates of opioid use problems, overdose, poisoning,
and death, a crisis which has only escalated in the context of public health responses to the
COVID-19 pandemic (Degenhardt et al., 2019; Dunlop et al., 2020; Héuser et al., 2021;
Salmond & Allread, 2019; Tyndall, 2020, Vojtila et al., 2019). In some parts of both the
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USA and Canada, the crisis has led to decreases in overall life expectancy, particularly
among men, and deaths from opioids have been close to or exceeding those from COVID-
19 (OECD, 2019; Orpana et al., 2019; Smith, 2020; The Economist, 2021).

Many other countries, including Australia, Sweden, Norway, Ireland, France, Fin-
land, Ireland, Russia, Libya, and the UK have also seen marked increases in opioid use
disorders, opioid-related harms, or opioid-related deaths (Degenhardt et al., 2019; Hiu-
ser et al., 2021; OECD, 2019). Worldwide, about 0.5 million deaths are attributable to
drug use. More than 70% of these deaths are related to opioids (Volkov, 2021). The
main drivers of these trends include the growth in the availability of prescription anal-
gesic opioids, coupled with availability, complexity, and increasing toxicity of the ille-
gal drug supply with the introduction of synthetic opioids such as fentanyl and carfenta-
nil (OECD, 2019; Special Advisory Committee on the Epidemic of Opioid Overdoses,
2020).

In Canada, the emergence of fentanyl and its analogs into the non-prescription drug sup-
ply has been a central factor in the ongoing crisis, with recent data showing 87% of acci-
dental opioid-related deaths in Canada involved fentanyl (Government of Canada, 2021).
While opioid use problems and risks of overdose or poisoning occurs across all major
demographic groups, the majority of opioid-related deaths in Canada tend to occur among
males (75%), with the majority of deaths occurring among individuals (for both male and
female) between 20 and 49 years of age (Government of Canada, 2021).

As part of Canada’s response to this crisis, the issue of stigma was highlighted as an
important research need, as it was identified as a potential contributor in the avoidance
of harm reduction, treatment, and other services among people who use drugs, as well
as a lower quality of care and service delivery from providers (Knaak et al., 2019a, b).
Indeed, research shows that people with substance use problems tend to be viewed as
untrustworthy, less deserving of care, responsible for their illness, untreatable, or largely
unable to recover and that such negative views are not only endorsed by the general pub-
lic, but among health professionals and other direct service providers as well (Barry et al.,
2014; Corrigan & Nieweglowski, 2018; Kennedy-Hendricks et al., 2016; Stuart, 2019; van
Boekel et al., 2013). Also, a recent review by Stuart (2019) found considerable stigmatiza-
tion towards opioid use, particularly in the context of help seeking and treatment, including
methadone maintenance therapy (MMT) and other opioid agonist therapies, for example.
Qualitative research with people with lived and living experience (PWLLE) of opioid use
disorders supports this, with service users experiencing considerable negative interactions
and treatment from health providers (Brener et al., 2010; Earnshaw et al., 2013; Woo et al.,
2017).

Attending to the problem of stigmatization towards people with opioid use problems
is thus an important priority, both at the structural level of policy, access, and availability
of services (Livingston, 2020) and also at the interpersonal and individual level of service
provision—such as improving the quality of client-provider interactions, levels of client
satisfaction, experiences of help seeking, and retention in services or care (Knaak et al.,
2019a, b; Stuart, 2019; Volkow, 2020).

To assist researchers and others in better understanding and addressing issues related
to the stigmatization of people who use opioids in the context of health and direct service
provision, researchers working with the Mental Health Commission of Canada developed
a scale that could be used to measure stigma in this population, as no such scale currently
exists. The rationale for the design of such a scale is that it could be used to gauge attitudes
and behaviours of direct service providers and help assess the impact of stigma reduction
initiatives, interventions, or programs. This paper provides the results of psychometric
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testing of this new scale, known as the Opening Minds Provider Attitudes Towards Opioid-
Use Scale (OM-PATOS).

Background on Scale Development

The OM-PATOS was developed as part of a larger project sponsored by the Mental Health
Commission of Canada which sought to (a) understand problem of stigmatization in the
context of Canada’s opioid crisis with specific attention to stigma among direct service
providers towards people with opioid use disorders and people at risk of opioid-related
overdoses and poisoning and (b) identify and evaluate promising approaches and strategies
for stigma reduction in direct service environments (Knaak et al., 2019a, b, 2020, 2021).

Scale development activities took place in 2018-2019 and have been described in detail
in another publication (Knaak & Stuart, 2022). They are summarized as follows. First,
eight focus groups and 15 key informant interviews were conducted with various direct ser-
vice provider groups across Canada—including paramedics, fire services, police services,
health providers, social service and outreach workers, policy and program staff, and peo-
ple with lived and living experience of substance use. Results from the focus groups and
interviews were then used to generate the main domains for the OM-PATOS—‘attitudes’
and ‘behaviours/orientation towards caring’. Using these domains as a foundation, existing
measures were reviewed to generate an initial item pool, with specific attention to meas-
ures that captured aspects of substance use stigma as well as measures that captured atti-
tudes and orientation of helping professionals towards people with substance use problems
or mental illnesses.

Following the generation of an item pool, three expert consultation group meetings
were conducted with service providers, PWLLE, and research experts for review of pro-
posed items and response anchors. Each expert consultation meeting comprised between
five and eight participants. Expert consultations were followed by a series of four cognitive
interviews with the refined scale to ensure that interpretation of the items was as designed.
One cognitive interview was completed with a person with lived experience of opioid use.
The other three cognitive interviews were with direct service providers—a police officer, a
health provider, and an addictions counsellor.

The results of the expert consultations suggested a five-point Likert scale ranging from
strongly disagree (1) to strongly agree (5) as the preferred response anchor, with statements
worded to the negative such that lower scores (i.e. disagreement with the statement) indi-
cated a lower level of stigma. The draft scale was then pilot tested with a convenience sam-
ple of 56 service providers, which led to further refinements, resulting in a 24-item scale
with a Cronbach alpha of 0.87 (as based on the pilot test sample). A 4-week test-retest
analysis of the pilot sample (n=37) revealed an interclass correlation coefficient (ICC) of
0.79, suggesting acceptable scale stability. Additional details on the development of the
OM-PATOS are described in Knaak and Stuart (2022).

In early 2020, a preliminary exploratory factor analysis (EFA) was completed on the
24-item scale with a sample of practicing and student participants in the health and allied
health fields (e.g. nursing, social work, pharmacy, addiction counselling, administration/
management) who had enrolled in an online anti-stigma training program (n=460), the
results of which suggested a possible single factor solution with 19 items, explaining 56.9%
of the variance (unpublished data). While the use of the 19-item scale showed strong relia-
bility (Cronbach alpha=0.96) and good responsiveness to change when used in real-world
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settings (e.g. Knaak et al., 2021), there was a desire to revisit the psychometric properties
of the OM-PATOS and undertake additional testing. The reasons were three-fold. First, the
sample pool from the initial exploratory factor analysis was not large enough to be able to
undertake both exploratory and confirmatory factor analyses, which is the recommended
best practice for verifying scale factorial validity (Souza et al., 2017). Second, the sample
pool from the initial exploratory factor analysis had a high proportion of students and peo-
ple working in management and administration roles, which was not ideal as the scale itself
was developed primarily for practicing healthcare professionals and first responders. And
third, a single factor solution would fail to distinguish the theoretical dimension of attitudes
from that of behaviours/orientations towards caring, which emerged as important within
the scale development process (see Knaak & Stuart, 2022) and which is also discussed as
an important consideration for stigma, as behaviours and attitudes, while connected, are
also distinct (Stuart, 2016).

The remainder of this paper describes the psychometric testing of the 24-item scale
using an exploratory factor analysis, followed by a confirmatory factor analysis on a sam-
ple of health professionals and first responders.

Methods
Sample

The testing sample was generated using baseline data from four different anti stigma pro-
grams that employed the 24-item OM-PATOS as an evaluation tool. Three of these pro-
grams were delivered in person, and one was web-based. The programs were being evalu-
ated for their effectiveness at reducing stigma towards people with opioid use problems in
the context of health and social care. Further details about each of the four interventions
can be found in Kharpal et al. (2021). For the evaluation studies, the 24-item OM-PATOS
survey was administered to each audience prior to the anti-stigma intervention being
received, with a post-test administered afterwards. Baseline demographic information was
also collected, including gender, age, and profession (see Table 1). Participants represented
diverse types of direct service providers. For the current analysis, we included all partici-
pants who identified working in a health profession (e.g. physician, nurse), allied health
(e.g. social work, pharmacy, addiction counsellor), or first responder role (e.g. paramedic,
police, fire fighter). Testing of psychometric properties was completed for respondents who
fully completed the OM-PATOS baseline survey (n=_822). To undertake the analyses, the
sample was randomly divided into two separate files, with approximately half of the cases
(n=432) used for the EFA and half of the cases (n=390) used for the subsequent CFA.

Exploratory Factor Analysis (EFA)

The EFA was conducted using principal axis factoring, as the aim was to help determine
the underlying theoretical structure of the scale (Henson & Roberts, 2006). Factors were
extracted using Horn’s parallel analysis (Hayton et al., 2004), eigenvalue-one procedure,
the requirement that each factor must contain three or more items to be retained, and sea-
soned reflection (Henson & Roberts, 2006). Items with a loading of greater than 0.45 were
retained for a specific factor (Boateng et al., 2018). Items that loaded onto more than one
factor were removed (Boateng et al., 2018). An oblique (promax) rotation method was
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Table 1 Sample characteristics

Full sample EFA CFA

n(%)* n (%)* n(%)*
Gender
Male 133 (17.0%) 77 (18.6%) 56 (15.1%)
Female 648 (82.8%) 335 (81.1%) 313 (84.6%)
Non-binary 2 (0.3%) 1 (0.3%) 1(0.3%)
Missing 39 19 19
Age M=36.9 M=36.9 M=36.9
25 and under 152 (19.8%) 75 (18.4%) 178 (21.3%)
26-35 249 (32.4%) 134 (33.3%) 115 (31.4%)
36-45 164 (21.4%) 95 (23.6%) 69 (18.9%)
46-55 133 (17.3%) 59 (14.7%) 74 (20.2%)
56-65 61 (7.9%) 34 (8.5%) 27(7.4%)
Over 65 9 (1.2%) 6(1.5%) 3 (0.8%)
Missing 54 30 24
Occupation
Nurse 349 (42.5%) 177 (41.0%) 172 (44.1%)
Physician 16 (1.9%) 8 (1.9%) 8 (2.1%)
Allied health (e.g. pharmacist, social work, rehabilita- 376 (45.7%) 202 (46.8%) 174 (28.8%)

tion therapist, addiction counsellor)

First responder (fire, paramedic, law enforcement) 81 (9.8%) 45 (10.4%) 36 (9.3%)

“Valid percent reported

selected as the preferred rotation structure recommended for social science research, as it
is assumed that the underlying factors are correlated (Costello & Osborne, 2005; Schmitt,
2011). Internal consistency was evaluated using the Cronbach’s alpha coefficient and the
Omega statistic (Nunnally & Bernstein, 1994; Trizano-Hermosilla & Alvarado, 2016).

Prior to undertaking the EFA, Bartlett’s Test of Sphericity and Kaiser—-Meyer—Olkin
(KMO) measure of sampling adequacy were calculated to verify the appropriateness of
using factor models (Hadi et al., 2016).

Confirmatory Factor Analysis (CFA)

The confirmatory factor analysis was conducted using structural equation modelling (SEM)
in Stata v17 (College Station, Texas). This analysis sought to confirm the factor structure
suggested by the exploratory factor analysis: a six item ‘attitudes’ factor (items 3, 5, 9, 10,
12, and 21) and a nine item ‘behaviours/motivation to help’ factor (items 4, 7, 11, 14, 17,
18, 20, 22, and 23). The analysis was conducted using 390 observations that were not used
in the exploratory factor analysis, as described above. These two factors were allowed to
correlate with each other.

During data analysis, the questionnaire items were found not to be normally distributed.
Negative response items (‘strongly disagree’) tended to be those most frequently endorsed.
Unfortunately, the sample size was insufficient to obtain reliable results from asymptoti-
cally distribution-free methods, which require sample sizes> 1000 (Schermelleh-Engel
et al., 2008). Therefore, following recommendations from Schermelleh-Engel et al. (2008),
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maximum likelihood estimation was used, but with robust standard errors to at least par-
tially address the violated distributional assumption. Goodness of fit was assessed using
the fit statistics provided by Stata (College Station, TX n.d.) for this type of estimation: (1)
standardized root mean squared residual (SRMR), which should be less than 0.08, and (2)
the coefficient of determination, which should be close to 1.

Results
Exploratory Factor Analysis

The Kaiser-Meyer—Olkin (KMO) measure of sampling adequacy was 0.95, which is con-
sidered excellent (Hadi et al., 2016). The Bartlett’s Test of Sphericity was statistically sig-
nificant (y2=6562.40, p <0.001), supporting the factorability of the correlation matrix. No
indications of collinearity were observed, with all correlations being below 0.90. The ini-
tial EFA of the 24 items showed four factors with eigenvalues above 1.0; however, only two
items were loaded onto the third factor (13, 19), and only one item loaded onto the fourth
factor (item 19), failing to meet the minimum requirement of three or more items per fac-
tor. Also, the results of the parallel analysis suggested that a two-factor solution may be
preferred. These items were removed, and the EFA was repeated. In the repeated EFA, four
items (1, 6, 8, 24) did not load onto any factor. Each item was tested for deletion individu-
ally. All items were subsequently removed, and the EFA was rerun. In the repeated analy-
sis, item 2 did not load onto any factor. This item was removed, and the EFA was repeated.

Table 2 shows the results of the EFA upon removal of the identified items. As shown,
the remaining 15 items were loaded onto two factors—Ilabelled ‘attitudes’ (items 3, 5, 9,
10, 12, 21) and ‘behaviours/motivation to help’ (items 4, 7, 11, 14, 17, 18, 20, 22, 23).
This solution explained 60.62% of the variance. Both the Cronbach alpha and the Omega
statistic were 0.87 for the ‘attitudes’ factor and 0.94 for the ‘behaviours/motivation to help’
factor, indicating very good reliability. Table 3 provides the sample means and item-total
correlations for the 15 scale items.

Confirmatory Factor Analysis (CFA)

The extent of missing data in the validation sample was small. Eighteen respondents
(2.9%) who did not report their occupation were excluded from the analysis. Two partici-
pants (0.5%) were excluded from the CFA due to missing data on questionnaire items. The
CFA was conducted using data from 388 participants having complete data.

The fit statistics are summarized in Table 4. The confirmatory factor analysis provided
some preliminary confirmation of the factor structure suggested by the exploratory analy-
ses. The SRMR was 0.036, and the coefficient of determination was 0.981.

Discussion
This study examined the factor structure of the OM-PATOS scale with health providers
and first responders using both exploratory and confirmatory techniques. Psychometric

analyses focussed on specifically on these population groups as the scale was designed spe-
cifically for use with people who work in helping professions who may respond to or care
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Table 4 Confirmatory factor

. . Health professionals and first
analysis fit statistics for 3 study ca " professiona s and s

responders (n=388*)

populations
Likelihood ratio y2 test (vs. saturated »2=320.175, df=89, p<0.001
model)
RMSEA 0.082
CFI 0.945
TLI 0.935
SRMR 0.036

"2 observations were excluded due to missing data scale

for people with opioid use problems or who may be at risk of experiencing an overdose or
poisoning (e.g. paramedics, fire services, police services, health providers, social workers,
pharmacists, counsellors).

Findings from the exploratory factor analysis led to the extraction of a 2-factor solu-
tion of the original 24 items, suggesting a 15-item version with subscales of ‘attitudes’ (6
items) and ‘behaviours/motivation to help’ (9 items). Internal consistency was very good
for both factors. The confirmatory factor analysis provided some preliminary confirmation
of the two-factor model suggested by the exploratory factor analysis in health professionals
and first responders. However, it was only possible to perform a preliminary confirmation
of the factor structure as the sample size was too small to support asymptotic distribution-
free fitting of the hypothesized two factor model.

As the scale was conceptually designed to assess negative attitudes and behaviours/
orientation towards care, these preliminary findings are encouraging. The scale’s items
were meaningful to participants, had good internal consistency, and were sensitive change.
Also, encouraging results were found with maximum likelihood estimation fit using robust
standard errors. However, as the item responses are ordinal, distribution-free methods with
larger samples will be needed to further explore and confirm the factor structure. Until such
further research can be undertaken, the two conceptual dimensions of 15-item OM-PATOS
should be used only for descriptive value, and not to produce subscale scores. Also, while
results support the use of the OM-PATOS with health and social care providers and first
responders who provide direct services to clients, we do not recommend its use in other
population groups, as further research is first needed with larger and more diverse samples
to understand measurement properties of the scale and its validity in other settings and
populations.

Conclusion

The OM-PATOS was developed to measure stigma towards people with opioid use prob-
lems in the health provider and first responder populations. Previous versions of the scale
have been used to help assess the impact of substance and opioid use-related anti-stigma
interventions targeting direct service providers and have shown good reliability and
responsiveness to change in these contexts. The results of this study suggest a 15-item
scale to assess stigma towards people with opioid use problems in practicing health pro-
vider and first responder populations. While the study provides preliminary support of a
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hypothesized two factor structure for ‘attitudes’ and ‘behaviours/motivation to help’, fur-
ther research with larger samples is needed before the factor structure can be confirmed.
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