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LEARNING OUTCOMES

-Describe how a brief online training course impacted occupa-
tional health clinicians’motivational interviewing (MI) knowl-
edge, confidence, and skills in a vaccine hesitancy context.
-Review development of a written evaluation tool to assess the
effect of MI training on learners’ MI knowledge, confidence,
and skills.
-Discuss the promising features of online training in MI and
how it can be adapted to various clinical contexts.
Objective: To develop an asynchronous online training on using motivational
interviewing (MI) to address vaccine hesitancy in occupational health settings
and evaluate learner performance. Methods: We developed a 2-hour online
course featuring interactive exercises and simulated dialogue scenarios about
vaccine hesitancy and recruited US-based occupational health clinicians
(OHCs) via Listservs. We measured MI knowledge, confidence, and skills at
baseline, posttraining, and 3 months later, using an instrument adapted from
existing validated tools. Results: Of 71 OHC enrollees, 62 started the training,
and 55 completed all evaluation questionnaires. Learners demonstrated signifi-
cant increases in overall evaluation score (11.4% increase, 95% confidence in-
terval, 9.9% to 13.8%) and domain-specific scores. Learners rated the training
highly on acceptability measures.Conclusions: This brief asynchronous online
training on using MI to address vaccine hesitancy was effective in improving
OHC MI knowledge, skills, and confidence.

Keywords: motivational interviewing, online learning, vaccination hesitancy,
occupational health providers, patient-centered communication skills,
simulated dialogue

In 2019, theWorld Health Organization recognized vaccine hesitancy,
which is the reluctance or refusal of safe vaccines despite availability

of vaccines, as one of the top 10 threats to global health.1 This issue
is widespread, affecting 90% of countries, and its impact can be
devastating.2 The COVID-19 pandemic further highlighted the pro-
found global health implications stemming from vaccine hesitancy.
Conveying information about vaccine safety and effectiveness alone
has proven insufficient in addressing hesitancy.2 Additionally, provaccine
messages, although well-intentioned, can sometimes unintentionally
result in undesirable outcomes, such as fostering vaccination resistance.2
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Motivational interviewing (MI) is an important strategy for
communication on challenging issues including vaccine hesitancy.
MI is a patient-centered counseling approach that focuses on eliciting
a patient’s personal commitment to behavioral change.3 It is grounded
in principles of collaboration, empathy, and empowerment, emphasiz-
ing the patient’s active role in the decision-making process.3 In a study
involving nurses, a single MI session with new mothers during the
postpartum period resulted in a considerable increase in infant/toddler
vaccination rates.4 This increase was observed in both the short-term
(6 months) and long-term (up to 24months) when comparedwith con-
trol groups.4 Another randomized controlled trial demonstrated that
incorporating MI into a multicomponent intervention resulted in a
9.5% increase in Human Papillomavirus series initiation among
adolescents.5

Various approaches exist for teaching providers MI skills, in-
cluding classroom learning, blended learning, and e-learning programs.
recruitment of an advisory board of occupational health providers to provide
the community voice and provide feedback on the realism of selected
scenarios. The NIOSH-supported ERC also coordinated the accreditation for
this learning activity.
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In-person classroom and blended learning provide a rich interactive
experience, facilitating role plays and dynamic discussions. However,
they are resource-intensive, requiring instructor time, coordination of
schedules, physical locations, and qualified personnel. Teaching MI
skills to health care providers in an online format has shown effective-
ness and is significantly more resource-efficient. A study found that a
brief MI training of only 50 minutes of realistic scenario-based videos
for cardiovascular nurses received high ratings for quality and user-
friendliness, leading to increased confidence among participants,
whowere not necessarily MI-naive but could not have hadMI training
within the past year to be eligible to participate.6 Similarly, an online
MI training for rehabilitation professionals used two groups of profes-
sionals: one MI-experienced with past formal training and one MI-
naive. The first group received a 90-minute online video training
course. The MI-naive group received the same 90-minute online
course along with a 4-hour live introductory MI course. Both groups
showed improved skills posttraining, which were sustained after
3 months.7 Further, a study comparing online and in-person MI train-
ing for various health care providers showed promising results. Both
groups demonstrated enhanced MI skills, with no significant differ-
ence between the online and in-person training formats.8

Vaccination-specific MI trainings have largely focused on the
context of pediatric vaccinations. The PIVOT With MI study (Pre-
sumptively Initiating Vaccines andOptimizing TalkWithMotivational
Interviewing) studied the effectiveness of this communication strategy
on increasing childhood vaccination uptake among several pediatric
practices. The training, consisting of a synchronous video module
followed by two synchronous hybrid (in-person and online) refresher
trainings, demonstrated a high level of reported usefulness by pediatric
clinician participants.9

Although existing literature highlights the effectiveness of MI
and its suitability for online instruction, there is a lack of research ex-
amining online MI training specifically within the context of vaccine
hesitancy. Limited studies have demonstrated positive outcomes; how-
ever, notably, these studies had small sample sizes and were conducted
exclusively in-person.10,11

The current study contributes to the research on the use of on-
line MI training to address the public health issue of vaccine hesitancy.
An innovative feature of the educational content in this study is the use
of dialogue simulations, which permit conversation practice and pro-
vide feedback. The training we developed followed the recommended
adult education Absorb-Do-Connect model described by e-learning
pioneer William Horton with didactic materials (passively absorbed
by reading, watching, or listening) interspersed with interactive exer-
cises (practice conversations and quizzes reinforcing learning by doing)
and prompts to reflect on the learners’ own experiences (connecting
the training with their own learning needs).12
FIGURE 1. Conceptual framework.

e526

Copyright © 2025 American College of Occupational and Environment
Specific study aims were as follows:

• Assess the feasibility and acceptability of an asynchronous online
training course featuring dialogue simulations, designed for occu-
pational health clinicians (OHCs) to utilize MI in addressing vac-
cine hesitancy.

• Measure the changes in OHCs’MI-related knowledge, confidence
in using MI, and skills after completing the online training course.

• Evaluate the retention of knowledge, confidence, and skills 3months
posttraining.

• Explore the self-reported clinical impact of the online training
course on their ability to address vaccine hesitancy in their practice.
METHODS

Funding
This project was funded via a university pilot grant for community-

engaged research, which covered costs of research assistant salary,
continuing education accreditation for physicians and nurses, authoring
software, learning management system (LMS) platform, consultant
fees, and participant incentives.

Ethical Approval
This project was approved by the University of Maryland, Bal-

timore, Institutional Review Board. Approval was obtained on April 4,
2023.

This study adhered to the STROBE (Strengthening the of
Observational Studies in Epidemiology) guideline for cohort studies
(see Supplemental Digital Content File 1, for checklist, http://links.
lww.com/JOM/B910).

Conceptual Framework
We designed this study to measure effectiveness of the training

in increasing confidence, knowledge, and skills in using MI with
patients with vaccine hesitancy in occupational health practice. The
conceptual framework is shown in Figure 1. This study permitted mea-
surement of MI fidelity of the content, the proximal outcome of short-
term learning, and themediating distal outcomes of retention of learning
and self-reported use. The study design did not include measurement of
the distal outcome of patient vaccination decisions.

Study Design and Setting
The study was coordinated by researchers at the University of

Maryland, Baltimore, a large academic medical center. Participants
completed the study material at their own location. Interested
© 2025 American College of Occupational and Environmental Medicine
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FIGURE 2. Content of training modules. MI, motivational interviewing; RULE, resist the righting reflex, understand, listen with em-
pathy, empower the patient; OARS, open-ended questions, affirmations, reflections, summaries.
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participants were directed to a research information document that ex-
plained the study and directed them to the enrollment page if inter-
ested, with waiver of signed consent. Following recruitment, all partic-
ipants were evaluated via questionnaires at three time points: baseline
prior to starting the training courses (T1), immediately following com-
pletion of the training course (T2), and via a follow-up evaluation
3 months after completion (T3). The total time anticipated for partici-
pant participation totaled approximately 3.5 hours, which included
completion of the training course (2 hours) and questionnaires
(0.5 hours at baseline and each follow-up period). E-gift cards ($50 af-
ter submission of each questionnaire for $150 in total for the entire
study) and continuing education credits were provided as a participa-
tion incentive. Email notifications and reminders were sent for each
study phase. Data were collected from July 2023 to December 2023.
Content Development Planning
The study team principal investigator has experience with both

MI education and online curriculum development. We engaged the
services of a faculty member (author M.T.H.) at the University of
Maryland, Baltimore’s School of Social Work. M.T.H. teaches MI
and is amember of theMotivational InterviewingNetwork of Trainers13

and served as subject matter expert to maintain fidelity to theMI model.
To ensure that the clinical scenarios represented real-life chal-

lenges faced by occupational health clinicians (OHCs) in practice,
we conducted a survey of 217 OHCs to understand their experiences
with employee vaccine hesitancy and incorporated the information
from this survey into the modules.14
FIGURE 3. Dialogue simulation example—opening frame with con
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We also engaged the help of an advisory board, composed
of three occupational medicine physicians, one occupational health
nurse, and one occupational health physician assistant. The advisory
board met with the study team during the content planning phase
and reviewed the modules in development, providing feedback that
was used to refine the materials.

The online training course comprises nine asynchronous mod-
ules (about 15 minutes each for a total of 2 hours) featuring interactive
exercises, knowledge checks, and practice scenarios using simulated
dialogue (Fig. 2). The online training course was created via iSpring
Suite software and placed on the iSpringLearn online LMS.15 This
software had been successfully used in a previous study on effective-
ness of a brief online training module on an unrelated topic and pro-
vided a satisfactory user experience.16

A central feature of the training modules was simulated conver-
sations with realistic scenarios facing OHCs. An example is provided
to illustrate the setup, the tasks, choices, and use of constructive edu-
cational feedback for every selected response (Figs. 3–6).
MI Training Assessment Tools
Study design included completion of a series of questionnaires

at each time point (T1, baseline; T2, immediately posttraining; T3,
3 months after training). Study datawere collected and managed using
the REDCap (Research Electronic Data Capture) tool hosted at our in-
stitution. REDCap is a secure, Web-based software platform designed
to support data capture for research studies, providing (1) an intuitive
interface for validated data capture, (2) audit trails for tracking data
manipulation and export procedures, (3) automated export procedures
text and instructions.
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FIGURE 4. Initial response choices for the occupational health clinician (OHC) to the patient’s statement.
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for seamless data downloads to common statistical packages, and (4)
procedures for data integration and interoperability with external
sources.17,18

Baseline demographics questionnaire (T1) included partici-
pants’ age, gender, race/ethnicity, practice-related questions including
provider type, practice setting, years in practice, prior training in MI,
vaccine confidence (comfort level personally receiving COVID-19
vaccines and vaccines generally and with counseling patients on
COVID-19 vaccination),19 and identity concordance between pro-
viders and their patients (provider-perceived differences between their
own identity and that of their patients and included characteristics
such as race, gender identity, and culture; this been associated with
patient-provider communication, participatory decision-making, and
respect).20 Participants were asked whether they believe they have
experienced communication barriers with their patients due to charac-
teristics of their identity.

The acceptability/satisfaction questionnaire (T2) included
validated questions adapted from a previous online training in brief
MI-assessed domains of user interface quality, information quality,
perceived ease of use, perceived enjoyment, and perceived usefulness.6,21

Use of MI in practice (T3): The 3-month follow-up question-
naire also asked participants whether they have used MI skills to com-
municate with vaccine-hesitant patients and, if so, what MI approaches/
skills they used.
FIGURE 5. Example of feedback for incorrect response to the patie
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Evaluation questionnaire (T1, T2, T3): At each time point, we
assessed MI confidence, knowledge, and skills using an instrument
we developed for this study, the MICKS-I (Motivational Interviewing
Confidence, Knowledge, Skills—Immunization) (Supplemental Digi-
tal Content, File 2, http://links.lww.com/JOM/B911). The MICKS-I
has not yet been formally validated but was developed in collaboration
with an MI training expert and based on several previously validated
instruments (each described further below). The MICKS-I evaluation
domains and scoring are described in Figure 7.

Knowledge was assessed via 16 multiple-choice questions,
adapted from the Motivational Interviewing Knowledge Test (MIKT)
developed by Moyers et al.22 Although validity and reliability data
have not been published for the MIKT, it has been widely used in
MI training evaluations and was developed by several MI experts.23

Confidence was assessed via five questions that asked partici-
pants to rate their confidence in various MI practices, on a scale from
1 to 10. Confidence questions were adapted from the Motivational
Interviewing Skills in Immunization (MISI) questionnaire.10 Previous
validation testing of the MISI demonstrated good to excellent internal
consistency (Kuder-Richardson coefficient 0.88), reliability (Cronbach
α = 0.70), and measurement stability across coders.

Skills were assessed with a combination of free-text responses
to scenario questions and Likert-like questions. The 10 Likert-like
skills questions were adapted from the MISI questionnaire.10 The
nt.
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FIGURE 6. Example of patient response to the best clinician statement, with instructions for moving forward.
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scenario-based questions requiring written responses were informed
by the MISI and the Motivational Interviewing Treatment Integrity
Code10,24 and aimed to assess the following skills: asking permission,
open-ended questions, reflections, elicit-provide-elicit, cultivating change
talk, and emphasizing autonomy. The Motivational Interviewing Treat-
ment Integrity Code is among the most commonly used measures of
fidelity to MI elements and has demonstrated good to excellent reli-
ability across raters in validation studies.24,25

See Figure 7 for details on point scoring for each area. The T3
questionnaire also asked participants whether they have used MI skills
to communicate with vaccine-hesitant patients and, if so, what MI ap-
proaches/skills they used.
Sample Size
Using an estimated effect size of 0.50 obtained from literature

on online MI training for health care providers (change in domains
of knowledge, confidence, and skills from precourse to postcourse
evaluation; approximately the midpoint within the range of published
estimates for online trainings for behavioral health providers generally
and prior in-person MI trainings),7,10,26 the sample size for the pre-
post study design for comparing paired differences in participant
scores is 34. Accounting for a dropout rate of 50% from the initial
set of recruited participants to those who completed the course and
FIGURE 7. Motivational Interviewing Confidence, Knowledge, Skill
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the postcourse evaluations, the target sample size was an estimated
68 participants. Therefore, the study aimed to recruit 75 participants.

Recruitment
Target participants of the study were US-based OHCs, includ-

ing physicians, physician assistants, nurse practitioners, and nurses.
We recruited a convenience sample of participants using email distri-
bution lists of US OHCs, including the American College of Occupa-
tional and Environmental Medicine, OEMList (via University of North
Carolina), and the American Association of Occupational Health
Nurses. Recruitment began on July 17, 2023.

Statistical Analysis
Wilcoxon signed-rank tests were used for pairwise compari-

sons of scores between time points. Generalized estimating equations
(GEEs) using an autoregressive correlation structure were used to as-
sess effect of the training course on evaluation scores across the time
points to account for within-participant correlation in scores and the
longitudinal study design. An identity link function was used to ac-
count for the continuous outcome (score). Score variables (total score
and each domain) were log-transformed, and the GEE coefficients
were exponentiated, followed by subtracting 1, so that the estimates
may be interpreted as the percent change in score per change in time
s—Immunization (MICKS-I) evaluation domains and scoring.

e529
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point. The GEE models were adjusted for clinician role (physician,
nurse, nurse practitioner, physician assistant) and comfort level receiv-
ing COVID-19 vaccinations (very or somewhat comfortable vs. other).
Other covariates tested included gender (male/female/nonbinary or
other), years in practice (<5 years, 5 to 14 years, 14 to 19 years, 20+
years), prior MI training experience (yes/no), and comfort personally
receiving vaccines in general (very or somewhat comfortable vs.
other). Clinician role, comfort receiving vaccinations in general, and
comfort receiving COVID-19 vaccinations were associated with total
score on bivariate analyses (P < 0.20 level for analysis of variance).
As the two latter variables were significantly correlated, clinical role
and comfort receiving COVID-19 vaccinations were retained in the fi-
nal adjusted model. All analyses were conducted using SAS Studio,
version 9.4.27
RESULTS
A total of 71 participants enrolled and completed the T1 ques-

tionnaire. Of these, nine did not start the training, whereas 62 regis-
tered for the LMS and started the training and were considered the
study participants (Fig. 8). Of the study participants, 58 (93.5%) com-
pleted the training and the T2 questionnaire, and 55 (88.7%) com-
pleted the T3 follow-up. Study participants did not significantly differ
from those who did not start the training on any baseline characteris-
tics. Participants represented practice settings across the United States
and a wide range of industry settings; all North American Industry
Classification System sectors are represented28 (Table 1). Most partic-
ipants reported being in practice for less than 15 years (75.8%) and
were of White race (72.6%). Approximately half reported no prior
MI training experience (50.0%). Most participants reported being
FIGURE 8. Participation flow diagram.
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somewhat comfortable, comfortable, or very comfortable receiving
vaccines (95.2%) and addressing patient concerns about COVID-19
vaccines (95.2%). Half of participants (53.2%) reported perceiving
at least one barrier to communication with their patients based on so-
cioeconomic or social identity characteristics. In bivariate analyses of
covariates, mean total evaluation score differed by clinician role, per-
sonal comfort level receiving vaccines generally, and personal comfort
level receiving COVID-19 vaccinations.

Participants reported high levels of satisfaction with the online
training course and would recommend it to other OHCs (n = 54,
94.7%) (Table 2). The measures receiving the highest levels of satis-
faction were flexibility (81.0% for “strongly agree” response, 95.6%
for “agree” or “strongly agree”), control over learning (74.1% for
“strongly agree,” 95.6% for “agree” or “strongly agree”), and appro-
priate content and difficulty level (74.1% for “strongly agree,”
96.6% for “agree” or “strongly agree”). Most learners found the train-
ing enjoyable (60.3% for “strongly agree”) and useful (67.2% for
“strongly agree”).

Learners demonstrated significant increases in overall (total)
evaluation score (combination of knowledge, confidence in use of
MI, and skills) across study time points (Table 3). Median score in-
creased from 52.0 at baseline (interquartile range [IQR], 12.5) to
65.8 (IQR, 9.8) at T2 (P < 0.001) and was 63.5 (IQR, 8.5) at T3
(P < 0.05 for comparison with T1 and T2).

Scores within each of the evaluation domains also showed im-
provement across study time points. There was a significant increase
in MI knowledge between T1 (median, 22.0; IQR, 8.0) and T2 (me-
dian, 30.0; IQR, 2.0; P < 0.001). The T3 knowledge score decreased
but remained higher than baseline (median, 26.0; IQR, 4.0;
P < 0.001). Participants also reported a significant increase in confi-
dence usingMI between T1 (median, 14.5; IQR, 4.0) and T2 (median,
20.5; IQR, 4.5; P < 0.001), which was sustained 3 months later (me-
dian, 20.0; IQR, 5.0; P < 0.001 for T3 vs. T1).

For skills, scores on Likert-like skills questions did not signifi-
cantly increase from T1 to T2 but were higher at T3 compared with T2
and T1 (P ≤ 0.001). For the written responses toMI scenarios, the two
authors (N.T.S. and M.E.) that independently scored responses dem-
onstrated 87% agreement on participant responses. Following a cod-
ing reconciliation process, two questions were excluded from scoring
due to systematic error, and changes were made to the rubric (Supple-
mental Digital Content, File 3, http://links.lww.com/JOM/B912).
Scores on the scenario-based written responses increased from T1 to
T2 and slightly declined at T3 but remained significantly higher than
baseline (P < 0.001).

The GEEmodels showed significantly positive associations be-
tween study time point and total and domain-specific scores when
adjusting for clinician role and comfort receiving COVID-19 vaccina-
tion. For each increase in time point, total score increased by 11.4%
(95% confidence interval [CI], 9.5% to 13.5%). Among the domain-
specific scores, confidence score showed the largest positive associa-
tion with study time point (β = 16.1%; 95% CI, 13.0% to 19.3%).
For skills, improvement in scores for the Likert-like questions had a
higher positive association with study time point (β = 19.3%; 95%
CI, 11.8% to 27.4%) compared with improvement in scores for the
scenario-based written responses (β = 12.5%; 95% CI, 6.4% to
19.1%), although CIs overlap.

At T3, nearly all participants responded that they always (n =
14, 25.4%) or sometimes (n = 35, 63.6%) useMI to communicatewith
a patient who is vaccine hesitant. Themost commonly reportedMI ap-
proaches used were open-ended questions (79.3%), reflective listening
(84.5%), and affirmations (56.9%), whereas the least commonly re-
ported was elicit-provide-elicit (15.5%).

Participants also provided written examples of clinical applica-
tion of the training, indicating use of their new skills in practice. Fifty-
three provided any response in this section of the questionnaire.
Twenty-three participants provided enough information to assess
© 2025 American College of Occupational and Environmental Medicine
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TABLE 1. Study Enrollee and Study Participant*
Baseline Characteristics

Enrolled
in Study
n = 71

Study
Training

Participants
n = 62

Characteristic† n % n %

Gender
Female 54 77.1 47 75.8
Male 14 20.0 13 21.0
Nonbinary, prefer not to answer, or
unanswered

2 2.9 2 3.2

Role
Nurse 13 18.3 9 14.5
Physician 23 32.4 22 35.5
Nurse practitioner 21 29.6 18 29.0
Physician assistant 14 19.7 13 21.0

Years in practice
<5 y 20 28.2 18 29.0
5–14 y 32 45.1 29 46.8
15–19 y 6 8.5 4 6.5
≥20 y 13 18.3 11 17.7

Practice setting‡

Academic occupational health 5 7.0 4 6.5
Corporate medical director/occupational
health program director

5 7.0 5 8.1

Employee health clinic based at a workplace
(i.e., hospital, office park, military treatment
facility, etc.)

37 52.1 32 51.6

Occupational health clinic serving multiple
clients

39 54.9 32 51.6

Occupational health consulting 3 4.2 3 4.8
Industries of employees served‡

Agriculture/forestry/fishing and hunting 20 28.2 19 30.7
Mining/quarrying/oil and gas extraction 10 14.1 10 16.1
Utilities 36 50.7 34 54.8
Construction 42 59.2 39 62.9
Manufacturing 42 59.2 36 58.1
Transportation and warehousing 46 64.8 43 69.4
Information 16 22.5 14 22.6
Finance and insurance 13 18.3 12 19.4
Real estate and rental leasing 9 12.7 8 12.9
Professional/scientific/technical services 36 50.7 32 51.6
Wholesale or retail trade 30 42.3 28 45.2
Administrative and support and waste
management and remediation services

30 42.3 27 43.6

Educational services 38 53.5 36 58.1
Health care and social assistance 54 76.1 49 79.0
Arts/entertainment/recreation 17 23.9 16 25.8
Accommodation and food services 40 56.3 36 58.1
Other services 16 22.5 14 22.6
Public administration 14 19.7 13 21.0
Military 20 28.2 18 29.0
Other§ 6 8.5 5 8.1

Practice location‡

Northeast 17 23.9 14 22.6
South 13 18.3 11 17.7
Midwest 23 32.4 22 35.5
West 16 22.5 13 21.0

Race/ethnicity‡

Asian, Native Hawaiian or Other Pacific
Islander

7 9.9 7 11.3

Black or African American 6 8.5 6 9.7
Hispanic or Latino 1 1.4 0 0
White 51 71.8 45 72.6
Prefer not to answer 7 9.9 5 8.1

Prior motivational interviewing (MI) training
None 38 53.5 31 50.0

TABLE 1. (Continued)

1–8 h of content 30 42.3 29 46.8
≥9 h of content 3 4.2 3 3.2

Self-reported expertise in MI
Novice 57 80.3 49 79.0
Intermediate 13 18.3 13 21.0
Advanced or expert (I train others in MI) 1 1.4 0 0

Vaccine confidence
Somewhat comfortable, comfortable, or very
comfortable generally receiving vaccines

68 95.8 59 95.2

Somewhat comfortable, comfortable, or very
comfortable receiving COVID-19 vaccines

67 94.4 59 95.2

Somewhat comfortable, comfortable, or very
comfortable addressing patient concerns
regarding COVID-19 vaccines

67 94.4 59 95.2

Perceived communication barriers based on
identity characteristics
Race/ethnicity 13 18.3 13 21.0
Gender identity or sexual orientation 11 15.5 11 17.7
Religious beliefs 4 5.6 3 4.8
Culture or language 21 29.6 21 33.9
Socioeconomic status 8 11.3 8 12.9
Education level 18 25.4 17 27.4
Other or don’t know 2 2.8 1 1.6
None (do not feel that my identity affects
communication with my patients)

36 50.7 29 46.8

*Enrollees include all those who completed the baseline questionnaire. Participants
were considered thosewho enrolled, completed the baseline survey, signed up for the learn-
ing management system, and had evidence of starting the training.

†χ2 Testing comparing distribution of baseline characteristics of participants (n = 62)
and nonparticipants (n = 9) was nonsignificant (P > 0.05) for all characteristics.

‡Participants were instructed to select all that apply; therefore, percentages may not sum
to 100.

§Other unique responses included border protection and corrections.
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communication practice; of these, 18 provided examples illustrating
grasp and use of MI principles in practice, whereas five provided an
example of communication inconsistent with MI principles. A few ex-
amples are below:

Patient was hesitant to get vaccines, although they are required
for employment. I acknowledged their concerns and fears, asked
for permission to discuss, provided information, and offered
time to review and digest it. Plans were made to revisit the topic.
The patient ultimately decided to proceed with the vaccines.

I had a patient who suffered an acute injury and needed a Tdap
update but was reluctant to get it. I listened to the patient care-
fully, resisted the righting reflex, and gained an understanding
of her fear about having a reaction to the vaccine. I empowered
the patient to make her own decision and outlined how I would
support her in either case. She ended up deciding to receive
the vaccine.

I work in a clinic that administers many flu and COVID vacci-
nations during this season. I have had the opportunity to par-
ticipate in the chaos that can ensue during high vaccination
periods. I have consciously avoided the righting reflex and uti-
lized the technique of asking for permission, which has been
successful on many occasions. Sometimes, the readiness is
not present, and you have to approach the patient another day.

I recently had a patient who was adamant that the COVID-19
vaccine would increase his risk of contracting COVID-19. He
e531
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TABLE 2. Feasibility and Participant Acceptability of Online Motivational Interviewing Training Course

n (%)

Completion
Completed baseline questionnaire and started training (T1) 62 (100)
Completed training (T2) 58 (93.5)
Completed training and responded to follow-up (T3) 55 (88.7)

Strongly Agree
n (%)

Agree or Strongly Agree
n (%)

Interface quality
Allows learners control 43 (74.1) 56 (95.6)
Allows learners flexibility 47 (81.0) 56 (95.6)
Organization and flow are user-friendly 41 (70.7) 56 (96.6)

Information quality
Appropriate level of difficulty and content 43 (74.1) 56 (96.6)
New, updated, sufficient learning content 42 (72.4) 55 (94.8)
Provided learning content I need 39 (67.2) 56 (96.6)

Perceived enjoyment
I found the training to be enjoyable 35 (60.3) 54 (93.1)

Perceived usefulness
I found the training to be useful in my learning 39 (67.2) 56 (96.6)
I strongly recommend others to take the online training 42 (73.7) 54 (94.7)
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stated that every year he's been vaccinated against the flu; he
ended up sick with the flu, so he believed his experience would
be the same with the COVID-19 vaccine. I listened to his con-
cerns without interrupting, reflected on his personal experi-
ence, and asked for permission to share some information
about both the seasonal influenza and COVID-19 vaccines.
He was very receptive to the information. He said he would
think it over and also discuss both flu and COVID-19 vaccina-
tions with his PCP at his upcoming annual exam.

An example of incomplete grasp of MI principles is illustrated
in this comment:

Talked with an employee to explore why they never get flu vac-
cine—gave some information that changed their mind about
some misinformation that they had previously heard and was
able to give them their first ever flu shot. Was also able to con-
vince a family member as well!

DISCUSSION
This brief asynchronous online training in use of MI to address

vaccine hesitancy in occupational health settings, consisting of didac-
tic material (“absorb” activities), simulated dialogue conversations
and knowledge checks (“do” activities) and reflections (“connect”
activities),12 demonstrated a high level of acceptability among a diverse
group of OHCs. The training also demonstrated efficacy in improving
learners’ baseline knowledge, skills, and confidence in use of MI.

The slight attrition in confidence, knowledge, and written sce-
nario skills scores from immediately posttraining to follow-up at
3 months reflects a pattern seen in other training settings where MI
ability decreases without posttraining coaching or feedback.29 How-
ever, follow-up scores at 3 months remained significantly above base-
line for overall score and for each domain, indicating substantial
learner retention of training content. The increase in skills (total skills
score and self-report of MI-consistent communication practice fre-
quency) between training completion and 3-month follow-up suggests
real-life application of MI skills following the training. This is sup-
ported by participants’ self-reported use of skills in practice with
specific examples.

Although reports of several brief online, face-to-face, or hybrid
MI trainings have demonstrated efficacy among health professionals
and trainees in various settings,9,30–39 few have focused on vaccine
e532
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hesitancy specifically9,30,34,36,39 or have assessed long-term retention
posttraining. Our findings were similar to both anMI training in a syn-
chronous videoconference format among general practitioner trainees34

and a brief MI training for medical students comprising lectures, role-
play sessions, and small group simulated patient encounters.32 These
trainings reported an increase in MI knowledge, skills, and confidence
following MI training, although training duration was longer in both
studies. Similar to our study, Edwards et al. also found that gains in
knowledge, confidence, and skills were retained at 3 months.32

Study participants reported high levels of satisfaction with the
online training platform, consistent with other studies.6,40 Schaper
et al. found that MI skills could be taught with similar effectiveness
in-person and online, with participants in both scoring higher in the
Video Assessment of Simulated Encounters—Revised and MIKT
compared with the control group, supporting the use of an online train-
ing platform such as the one in this study.35

Implications for Practice
MI has shown promise as an evidence-based communication

method to address vaccine hesitancy in other settings. This training
course requires relatively minimal time (2 hours) and resources to
teach clinicians foundational, concreteMI skills, with use of simulated
dialogue and skills checks to reinforce learning. This study proposes
an innovative training evaluation tool that includes a rubric for scoring
scenario-based written responses. This contrasts with resource-intensive
traditional methods such as observation of clinical encounters or use of
recording and provides a more objective measure than self-report of
skills acquisition. Considering these features, this training course holds
potential for efficient, widespread dissemination to a large group of cli-
nicians and thereby impacting the rising public health issue of vaccine
hesitancy. The course content could be easily adapted to other clinical
settings, such as primary care, and other clinical topics, offering a
cost-effective way to teach clinicians skills that can be applied across
a broad range of topics, including smoking cessation, substance use
disorder, lifestyle modification for chronic disease, and others.

Implications for Research
Future research should study longer-term retention of training

content and use of the skills in practice among learners. Although this
one-time, fully online training demonstrated effectiveness, other stud-
ies have found long-term sustained benefit for learners when incorpo-
rating follow-up trainings, feedback, and coaching activities.29,41 The
© 2025 American College of Occupational and Environmental Medicine
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TABLE 3. Effect of Online Training Course in Motivational Interviewing (MI) on Participants’ MI Knowledge, Skills, and Confidence

Maximum Possible Points
(Range)*

T1
Median
(IQR)

T2
Median
(IQR)

T3
Median
(IQR) P†

GEE Analysis, Percent Change‡,§

(95% CI)

MI knowledge
No. of participants — 62 58 55 —
Multiple-choice
questions

32
(12–32)

22.0 (8.0) 30.0 (2.0) 26.0 (4.0) T2 vs. T1:
<0.001

T3 vs. T2:
<0.001

T3 vs. T1:
<0.001

8.7% (6.0%–11.4%)

Confidence
No. of participants — 62 57 55 —
Likert-like questions 25

(6.5–25)
14.5 (4.0) 20.5 (4.5) 20.0 (5.0) T2 vs. T1:

<0.001
T3 vs. T2: 0.158

T3 vs. T1:
<0.001

16.1% (13.0%–19.3%)

MI skills
No. of participants 62 57 55 —
Total score 24

(4–24)
15.0 (5.0) 16.0 (5.0) 19.0 (4.0) T2 vs. T1:

<0.001
T3 vs. T2:

0.001
T3 vs. T1:
<0.001

11.3% (6.6%–16.0%)

Likert-like questions 10
(0–10)

6.0 (3.0) 6.0 (5.0) 8.0 (3.0) T2 vs. T1: 0.087
T3 vs. T2:
<0.001

T3 vs. T1:
<0.001

19.3% (11.8%–27.4%)

Written scenarios 14
(1–14)

10.0 (4.0) 11.0 (3.0) 11.0 (3.0) T2 vs. T1:
<0.001

T3 vs. T2: 0.761
T3 vs. T1:
<0.001

12.5% (6.4%–19.1%)

Total score (if completed all three assessment domains)
No. of participants — 62 56 54

Total score∥ 81
(33.5–78)

52.0 (12.5) 65.8 (9.8) 63.5 (8.5) T2 vs. T1:
<0.001

T3 vs. T2:
0.014

T3 vs. T1:
<0.001

11.4% (9.5%–13.5%)

Values in bold font are significant at P < 0.05 level.
*Range refers to the range of points seen in the data among participant responses, out of the maximum possible points for each question type. Higher score represents better performance.
†For Wilcoxon signed-rank test.
‡Percent change for each increase in time point using log-transformed score, estimated using GEEs, adjusted for clinician role and baseline comfort level receiving COVID-19

vaccinations.
§Significant at P < 0.01 level.
∥Total score is global score summing domain scores for knowledge (32), confidence (25), and skills (24); excluded participants for missing data in any domain score. See Figure 7 for

details.
CI, confidence interval; GEE, generalized estimating equation; IQR, interquartile range.
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findings from this study add an additional context to the body of liter-
ature, which supports the effectiveness and feasibility of online MI
trainings for health professionals in other settings.7,8,40 Further research
is needed to determine the impact of this training on immunization de-
cisions among patients. Additionally, the MICKS-I would benefit
from a formal validation study prior to broader use for evaluating
MI trainings.
Limitations
The single-group pre-post study design lacked a control group,

so the study was unable to discern whether increased competency in
MI was solely attributable to the training. External factors such as
© 2025 American College of Occupational and Environmental Medicine
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learners’ participation in continuing education or workplace trainings
or general increased awareness to vaccine hesitancy within health care
settings over time may have affected performance on questionnaires,
although this is an unlikely explanation during the brief time period
covered by this study. Additionally, participants at baseline exhibited
high levels of vaccine confidence (high comfort levels in receiving
vaccines and addressing vaccination concerns with patients), which
may not be generalizable to other clinicians. Results might not be rep-
licable in a different population and setting, such as an organization-
wide mandated implementation of MI training. Also, participants also
self-selected into the study, indicating interest and motivation to learn
MI. Loss to follow-up (11.3% from T1 to T3), although not substan-
tial, may have also impacted the magnitude of effect. It was also not
e533
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possible to determinewhy nine individuals enrolled and completed the
baseline questionnaire but did not start the training. Additional inves-
tigation as to why some participants reported “agree” rather than
“strongly agree” to questions on enjoyment, usefulness, and training
content could inform any needed improvements to ensure universal
high-level trainee satisfaction. There were a few technical issues with
the LMS used for the training that will need to be addressed prior to
any large-scale dissemination.

This study used only awritten examination to evaluateMI skills
and therefore does not assess learners’ use of MI in real-world clinical
settings. This contrasts with traditional MI competency evaluation
methods that use recorded and scored observation of learners in clini-
cal interactions. Finally, this study did not assess quantitative clinical
impact of the training, such as change in patient attitudes or vaccina-
tion rates. Such outcomes could be the focus of a future study.

Strengths
The use of simulated dialogue scenarios to reinforce learning is

an innovative approach to asynchronous MI training of health profes-
sionals, in contrast to more commonly used video or lecture-based
methods. Due to the national recruitment channels used, the OHC
study participants represented a variety of experience levels, profes-
sional roles, and practice settings. This improves external validity of
study effectiveness and acceptability for other OHCs. Additionally,
although the target audience for this training is OHCs, the course con-
tent as is would be relevant to other clinician audiences, such as pri-
mary care providers. The training content could also be easily adapted
to meet the specific needs of other learners and public health issues
as well.

CONCLUSIONS
A brief online MI training course featuring simulated conversa-

tions about vaccine hesitancy was effective in increasing MI knowl-
edge, confidence, and skills in a diverse group of OHCs. Participants
overall found the training to have high interface quality, information
quality, and usefulness. The training demonstrated long-term effec-
tiveness given participant retention of knowledge, confidence, and
skills 3 months after completion. These results support wider dissem-
ination of this training among OHCs and potential adaptation to reach
broader clinician audiences as well. Future research should study real-
world effectiveness of the training, longer-term knowledge and skills
retention, and clinical impact.
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