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Assessment of training of general practice interns in motivational interviews about 
vaccination
Eva Mitiliana,b, Virginie Gosselinc, Ludovic Casanovaa,b, Lisa Fressardb, Patrick Berthiaumee, Pierre Vergerb, 
and Arnaud Gagneurc,d

aAix Marseille Univ, DUMG, département universitaire de médecine générale, Marseille, France; bORS PACA. Southeastern Health Regional 
Observatory, Faculty of Medicine, Marseille, France; cCentre de Recherche du Centre hospitalier universitaire de Sherbrooke, Sherbrooke, Quebec, 
Canada; dDepartment of Pediatrics, Faculty of Medicine and Health Sciences, Université de Sherbrooke, Sherbrooke, Quebec, Canada; eLes formations 
perspective santé Inc., Québec, Canada

ABSTRACT
The effectiveness of motivational interviewing (MI) for reducing vaccine hesitancy (VH) has been demon-
strated in Quebec. We conducted a study to evaluate the acquisition of MI skills after MI training via 
videoconferencing for interns training as general practitioners (GPs) in southeastern France. A vaccination- 
specific MI training workshop was offered to interns in 2021, consisting of two separate Zoom videoconfer-
ence sessions. Participants completed the Motivational Interviewing Skills in Immunization questionnaire 
before and after the training to measure skills acquisition. We used pairwise exact Wilcoxon-Pratt signed rank 
tests for the analysis. Among 45 GP interns enrolled in the first MI session, 34 (75.6%) attended both sessions 
and completed the questionnaire at 3 different time points. After the first session, MI knowledge scores 
improved significantly (+21.1 ± 21.6; P < .0001), as did application of MI skills (+36.8 ± 36.7; P < .0001), and MI 
practice confidence (+21.2 ± 11.1; P < .0001). The second MI session maintained the skills developed after the 
first session without further improvement. Participant satisfaction was high. This is the first study in France 
assessing the impact of a vaccination-specific MI training for GP interns. It shows a substantial improvement 
in knowledge, application of MI skills, and self-confidence in the practice of MI. GP interns were highly 
satisfied with the training despite the videoconference format. These promising results will allow the 
integration of MI training in GP medical curricula in order to prepare future GPs for communication in the 
field of vaccination.
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Introduction

Since the invention of vaccination by Jenner in the 18th cen-
tury, vaccines have been a source of debate and controversy. 
Vaccine Hesitancy (VH) is a growing problem worldwide,1–3 

and is considered to be among the 10 most pressing global 
health threats according to the World Health Organization 
(WHO).4 The WHO “Behavioral and Social Drivers of 
Vaccinations” working group has proposed the following defi-
nition of VH: “Motivational state of being conflicted about, or 
opposed to, getting vaccinated; including intentions and 
willingness;5 VH is complex and context-specific, varying 
across time, place, and vaccines,6 and is influenced by factors 
such as complacency, convenience, and confidence.7

VH is particularly prominent in France: in 2018, a study 
conducted among the 28 countries of the European Union 
showed that France remained one of the countries with the 
lowest level of confidence in vaccine safety.8 VH is even more 
notable in southeastern France where vaccine coverage against 
COVID-19 and HPV9 is lower than the national average and 
where general practitioners’ (GPs’) uncertainties about some 
specific vaccines are most pronounced.10

In an infodemic like the one accompanying the COVID-19 
pandemic,11,12 vaccine-hesitant people may have various 

beliefs and concerns about vaccines, especially related to their 
safety and usefulness.13–16 They may feel a sense of suspicion 
toward health authorities and find it difficult to make choices 
about vaccination.17,18

Mandatory vaccination programs in some countries 
have not always succeeded in restoring confidence in 
vaccination.19,20

A Cochrane review of qualitative evidence, assessing par-
ents’ views and experiences of communication about routine 
childhood vaccination, showed that parents require more 
information than they actually receive and that simple, con-
text-specific facts should be provided in a timely manner by 
a trusted health worker.21 Healthcare professionals (HCPs) are 
the individuals whom the general population trusts most to 
provide them with information on which they can base their 
decisions about vaccination.22

Interventions based on providing standardized factual 
information to individuals in addressing VH 23,24 have proven 
ineffective. A recent narrative review found empirical evidence 
that the use of a presumptive format to recommend vaccines, 
motivational interviewing, and tailoring information to 
increase message salience are approaches that can positively 
affect vaccine acceptance.25 Vaccination-specific motivational 
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interviewing (MI)-based interventions showed promise as 
potentially helpful approaches for addressing the concerns of 
vaccine-hesitant individuals and their vaccination decision- 
making. MI is a patient-centered communication style used 
to enhance a person’s internal motivation to change by explor-
ing and resolving their own ambivalences toward their beha-
vioral changes.26 A literature review of publications from the 
past ten years found only four studies on the impact of HCPs’ 
MI training on vaccine hesitant patients27–30 (Appendix A). Of 
these studies, two looked at the effect of motivational inter-
viewing alone and showed an increase in HCPs’ MI compe-
tencies, patients intentions to vaccinate, and patients 
vaccination coverage.

The PromoVac study in Quebec,31–38 in which MI-trained 
workers provided information on vaccination to parents dur-
ing postpartum hospitalization in the maternity ward, demon-
strates MI’s effectiveness. Various studies have shown that the 
use of MI-techniques in this setting result in a 12–15% increase 
in intentions to vaccinate, a 40% decrease in VH scores, and 
a 6–7% increase in infant vaccination coverage at seven months 
postpartum. Since 2018, the PromoVac strategy, now named 
the EMMIE program, has been expanded to all maternity 
wards in Quebec province as standard practice, with similar 
efficacy.39 Accordingly, a vaccination-specific MI-training for 
HCWs was developed and validated,24 as they are key imple-
menters of vaccination policies and the most influential actors 
of vaccination intention at the individual patient level.

In France, GPs are the cornerstone of mass vaccination of 
the population. They are regularly confronted with VH among 
their patients,40,41 especially regarding COVID-19 vaccines; 
however, they themselves can be hesitant about certain 
vaccines42,43 and rarely receive adequate training in addressing 
it with their patients.41,44 Therefore, it appeared useful to train 
GPs with a vaccination-specific MI-training. This training was 
delivered via videoconference, which, in the context of the 
pandemic, may prove to be an effective alternative to face-to- 
face training while enabling compliance with health measures. 
Initial medical education offers the possibility of a greater 
uptake of this type of training than continuing education of 
practicing professionals.

In 2021, we organized a vaccination-specific MI training of 
interns in their final year of general medicine education. The 
main objective of the present study was to evaluate the acquisi-
tion of MI skills through this training. The secondary objec-
tives were to assess students’ satisfaction, in order to improve 
the training, and to test the feasibility of providing MI training 
via videoconference to GP interns in France.

Materials and methods

Participants

A vaccination-specific MI-training workshop was offered at the 
Marseille and Nice Faculties of Medicine (France) during the 
academic year of November 2020–November 2021 to GP 
interns starting their 5th semester, that is, their final year of 
initial clinical training for internship (after six years of aca-
demic medical studies). The MI-training workshop was offered 
to 70 randomly selected interns. Participation was strictly 

voluntary but limited to 51 places, so that they could be divided 
into three training groups of 17 participants at most.

MI-training protocol and curriculum

The MI training curriculum was adapted from a previous 
vaccination-specific MI training workshop offered to nursing 
health professionals in Quebec,27 developed by Gagneur et al., 
who pioneered the PromoVac strategy. This training was asso-
ciated with the most favorable results in terms of acquisition of 
skills by the professionals (Appendix A). AG’s team co-adapted 
this in-person training to a virtual format for French GP 
interns, with an MI expert (PB), who is a member of the 
Motivational Interviewing Network of Trainers (MINT). The 
three days of virtual workshops were conducted by AG and PB.

The vaccination-specific MI training protocol consisted of 
a workshop spread over three days of meetings with a total of 
16 hours of virtual training via Zoom, divided into a 12-hour 
session divided over two consecutive days in March 2021, 
followed two months later by a second four-hour session in 
May 2021, as recommended in the literature for MI training.45 

Students were divided into three groups throughout the course. 
Between the two workshop sessions, the MI expert trainers 
offered a two-hour coaching session in smaller groups of no 
more than five participants via Zoom to provide feedback on 
their MI practice; using, when possible, recordings of their 
consultations.

The first two-day training session was devoted to discover-
ing the MI philosophy and principles, adapted to VH, and 
acquiring the five fundamental skills of MI (Table 1). The 
content of this training included MI theory, principles of its 
adaptation to vaccination, scientific evidence about its effec-
tiveness in reducing VH, and observation of consultations 
using MI with patients in the maternity ward through filmed 
interviews. Despite the virtual format, trainees were also able to 
participate in situational exercises.27 

The two-month interval between the two sessions provided 
trainees the opportunity to apply and practice their newly 

Table 1. The five MI skills.

1) Asking open-ended 
questions

To collect descriptive information, facilitate 
dialogue. It requires more than a simple 
yes or no response 

To evoke responses and avoid doubts
2) Making statements that 

reflect that you are listening
To demonstrate empathy, interest, and 

understanding. In relation to influencing 
behavior change, reflective listening helps 
to clarify, to manage conflict, to explore 
reasons for change, and to provide 
affirmation. 

To allow the individual to add nuance to and 
correct what they have just said 

Simple reflection: what the individual just said 
Complex reflection: what the individual 

meant
3) Summarizing as needed To reinforce what has been said and show 

that the person has been listening 
carefully.

4) Using affirmations To affirm the patient and to acknowledge and 
support the patient’s struggles and hard 
work.

5) Asking permission 
Elicit – Share – Elicit

To provide information only when the patient 
has granted permission to do so. 

How to give information/advice.

2 E. MITILIAN ET AL.



acquired MI knowledge and skills in their daily clinical practice 
with patients. The second half-day training session in 
May 2021 was devoted to revisiting the MI skills learned during 
the initial training session, with a supervised group feedback 
discussion during which participants were invited to share any 
of the practical challenges encountered with vaccine-hesitant 
patients, as well as to offer potential techniques to overcome 
them.

The training material was adapted for the videoconference 
setting (e.g., trainers had the possibility of breaking trainees 
into smaller virtual groups with Zoom’s Breakout Rooms fea-
ture to facilitate pair-working exercises and role-playing 
situations).

All examples and situational exercises used in the current 
training for interns were adapted to target specific vaccines that 
may be less accepted by the general French population (e.g., the 
vaccines against COVID-19 and human papillomavirus (HPV) 
vaccine9).

Training evaluation protocol (Figure 1)

One week before the first session, a questionnaire was sent to 
collect participants’ sociodemographic characteristics and their 
previous experience with training in MI, communication, and 
vaccination.

We used a pre-/posttest design to assess the effectiveness 
of the vaccination-specific MI training protocol. This design 
used the Motivational Interviewing Skills in Immunization 
(MISI) questionnaire, a validated evaluation tool to assess 
vaccination-specific MI training (Appendix B).46 Trainees 
were asked to complete a self-administered online question-
naire at three points in time: before the first training ses-
sion, immediately after it, and immediately after the second 
training session. The link to the online pretest question-
naire was sent out by e-mail one week before the training. 
The MISI requires approximately 15 minutes for comple-
tion and assesses three fundamental dimensions of MI 
learning:47,48 1) acquisition of MI knowledge in multiple- 
choice questions (6 items); 2) application of MI skills, using 
first an open-ended situational question, in which the par-
ticipant must write an MI-consistent dialogue, then a self- 
report of the frequency of use of MI-compliant and non-MI 
-compliant behaviors (12 items); and 3) participants’ con-
fidence in applying MI skills in their daily clinical practice 
(7 items).

In addition, a satisfaction questionnaire was completed at 
the end of the first training session.

Intercoder reliability for the written open-ended 
situational item

Coding of the open-ended situational item was blinded to the 
other coders’ coding and to the pretest or posttest status of the 
completed questionnaires. First, AG and PB, who previously 
participated in the development and validation of the MISI 
questionnaire,46 separately coded the same random selection of 
questionnaires (15%) (Appendix C). A third, independent eva-
luator (VG) also coded 15% of the questionnaires. Because 
intercoder reliability was high, with a mean intraclass correla-
tion coefficient of 0.93, the MINT trainer (PB) coded the 
remaining questionnaires. The coder identified and scored 
each MI skill as follows: open-ended question (1 point), reflec-
tive listening statement (between 1 and 2 points depending on 
the complexity level), affirmation statements (1 point) and 
“elicit-provide-elicit” skill (between 1 and 3 points depending 
on the completion status). The coder also evaluated the MI- 
adherence score on a scale from 1 to 5, which assessed the level 
of MI consistency (closer to 5) or inconsistency (closer to 1) of 
the participant’s written dialogue.

MISI scoring

The MISI scoring is presented in detail in Appendix D. The 
total scores obtained for each dimension of the MISI were 
calculated by summing the responses of the items within that 
dimension: thus, theoretical totals ranged from 0 to 6 for MI 
knowledge, from 0 to 12 for MI skills application, and from 7 to 
70 for self-confidence in using MI in clinical practice. Each raw 
total was then linearly transformed to a 0–100 scale, by sub-
tracting from it the observed minimum, dividing the result by 
the number of items with no missing values, and then multi-
plying by 100.

For the open-response situational question on the applica-
tion of MI skills, the total score was calculated by summing the 
total points attributed for counts of each of the five MI skills 
and the score for the MI adherence of the participant’s written 
dialogue. The individual score was not calculated for any 
dimension of the MISI for which 20% or more of the data for 
its component items were missing.

Data analysis

Each key dimension of participant MI training was analyzed 
separately from the others. Scores before and after each train-
ing session (1 and 2) were compared in pairs by running exact 
Wilcoxon-Pratt signed-rank tests. Effect size, reflecting the 

Figure 1. Flow-chart of the MI-training protocol.
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magnitude of the training session’s effect, was calculated for 
each dimension, by using the z-score of the signed-rank test as 
follows: r ¼ Z=

p
n, with n being the number of paired 

observations.49 Calculating effect size makes it possible to 
ignore the effects of sample size and score dispersion in con-
sidering the strength of the changes: r values between 0 and 0.3 
reflect small effect sizes, between 0.3 and 0.5 moderate effect 
sizes, and between 0.5 and 1 large effect sizes. Analyses were 
performed with R 4.1.2, and P < .05 indicates statistical 
significance.

Results

Participants’ characteristics

In all, 45 GP interns registered for and participated in the first 
(two-day) session of the MI training workshop in March 2021; 
64% were women and nearly all (91%) were 25 to 30 years old 
(Table 2 and Appendix E. Some participants had already 
received training in MI (9%), communications (18%), or vac-
cination (9%); 38/45 (84%) students participated in the coach-
ing sessions and 35/45 (78%) in the second workshop session. 
Participant characteristics were not significantly different 
between interns who attended only the first session and those 
who attended the entire workshop (Appendix E).

Effectiveness of the MI training (Table 3)

Of the 45 interns enrolled, 43 (96%) and 44 (98%), respectively, 
completed the MISI before and after the first workshop session. 
Two months later, all 35 of the interns who participated in 
the second session completed the MISI afterward. Finally, 34 
participants completed the MISI at three points in time. The 
results are presented for each MISI score in Figure 2.

MI knowledge acquisition
Before the training, the MI knowledge acquisition mean score 
was 54/100 (±22.2). Comparison of mean scores between ques-
tionnaires completed before and after the first session among 
the 43 participants who completed both of them showed 
a significant increase in knowledge (+21.1 ± 21.6; P < .0001; 
Table 3). Compared to the score before the first session, the 
increase in the MI knowledge acquisition score after the second 

workshop session (n = 35) was similar (+21.7 ± 17.7; P < .0001) 
and did not differ significantly from the score observed after 
the first session (Table 3).

Application of MI skills
Before the training, the mean MI application score was 30/100 
(±22.7). In comparison with the pre-training questionnaire, the 
mean score of participants’ self-rated use of MI skills rose 
significantly after both the first (+36.8 ± 36.7; P < .0001) 
and second sessions (+38.5 ± 31.9; P < .0001) (Table 3). The 
MI skills score assessed by the written dialogue was 4.6 (±2.8) 
before session 1 and increased significantly after both sessions 
1 and 2 (respectively +4.2 ± 2.9; P < .0001/+3.3 ± 3.2; P  
< .0001), compared with scores before the workshop (Table 3).

Self-confidence in applying MI-related skills
As shown in Table 3, participants’ self-confidence in applying 
MI techniques in clinical practice was 40.6/100 (±10.6) before 
session 1 and increased after session 1 (+21.2 ± 11.1; P < .0001) 
and after session 2 (+28.7 ± 25.4; P < .0001), both compared 
with the corresponding score before the workshop.

Effect sizes of score changes
The effect sizes of all score improvements between pre-session 
1 and post-session 1 were large: self-confidence in using MI in 
clinical practice had the largest effect size (r = 0.87), followed 
by skills assessed with written dialogue (r = 0.83); it was slightly 
lower for knowledge acquisition (r = 0.73) and perception of 
MI-skill application (r = 0.72) (Table 3). We found no signifi-
cant difference between the scores after sessions 1 and 2. The 
effect size of the score between post-session 2 and post-session 
1 for self-confidence in applying MI was moderate (r = 0.31), 
and it was small for the other dimensions (r ranging from 0.2 
to 0.24).

Students’ satisfaction with training

At the end of the two-day session in March 2021, 26/45 (58%) 
interns completed the satisfaction questionnaire. They 
reported that they were highly satisfied with the training 
(they rated it 9.5/10 on average), that it met their expectations 
(9.5/10); both regarding the MI expert trainers (9.8/10) and the 
training content (9.3/10). Most (81%) considered the video-
conference setting appropriate for the training and did not find 
that it caused any inconvenience in the management of digital 
tools. They suggested some improvements: more simulations 
and practical exercises (i.e. role-playing, work in groups), in- 
person training, longer and more frequent training sessions, 
and the possibility for repeat training in the following years 
(Appendix F).

Discussion

This is the first study in France assessing the impact of 
a vaccination-specific MI training for GP interns. Our results 
show a substantial improvement in knowledge acquisition, 
application of MI skills (perceived and assessed through the 
written dialogue), and self-confidence in the practice of MI, 
with a very high level of participant satisfaction. These 

Table 2. Characteristics of participants enrolled for the MI-training.

Sex, n (%) 
Female 
Male

29 (64.4) 
16 (35.6)

Age (years), n (%) 
25-30 
More than 30

41 (91.1) 
4 (8.9)

Has already received training in MI, n (%) 
Yes 
No 
Do not know

4 (8.9) 
40 (88.9) 

1 (2.2)
Has already received training in communication, n (%) 
Yes 
No 
Do not know

8 (17.8) 
36 (80.0) 

1 (2.2)
Has already received training in immunization, n (%) 
Yes 
No 
Do not know

4 (8.9) 
41 (91.1) 

0 (0.0)

4 E. MITILIAN ET AL.
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dimensions are key to both MI learning and training.50 

The second MI session helped to maintain the skills developed 
during the first session but did not further improve them.

Motivational interviewing training for general health care 
practitioners has been studied over the past 15 years, mainly 
outside the field of vaccination. In 2011, a literature review45 

found ten studies published between 1999 and 2009 with 
a median training time for participants of nine hours. Study 
quality varied considerably (only four of the studies used the 
design with the highest validity (level 5 of the Maryland Scale of 
Scientific Methods: MSSM51 which describes five levels of 
designs ranked in terms of their ability to handle threats to 
internal validity). MI training generated positive outcomes 
overall (basic MI skills, MI spirit, ability to recognize and 
reinforce change, and rolling with resistance) and had 
a significant effect on many aspects of participants’ daily prac-
tice. Other studies have shown an increase in medical students’ 
skills due to MI training. A randomized controlled trial at 
Lausanne Medical School in 201252 showed an increase of MI 
performance after an eight-hour MI training workshop. 
Recently, in 2020, a systematic review53 suggested that the 
implementation of MI curricula in medical schools is feasible 
and effective, and that it would allow students to achieve 
beginner levels of proficiency. All of these results support the 
inclusion of MI in initial medical education curricula. In the 
specific context of vaccine hesitancy, only four studies were 
found on MI training for Health Care Professional27–30 

(Appendix A).
The results of our study can be compared with those of the 

study by Gagneur et al. among 34 nurses in Quebec in 2016– 
2017,27 which was based on a very similar vaccination-specific 

MI training protocol and the same evaluation tool (MISI). Our 
results are in line with this study, which was carried out in- 
person by the same team. The protocol slightly differed from 
ours with one seven-hour training session over one day and 
then, three months later, an additional half-day session of four 
hours. The results showed, after the first session, an improve-
ment in knowledge acquisition (+55%), perceived application 
of MI skills (+7%), as well as in their application assessed 
through a written dialogue (+113%), and in self-confidence in 
MI practice (+8%).27 On this last dimension, however, the 
increase was less marked than in our study (+53%), which 
may be explained by the fact that the first training session for 
interns in France lasted two days (only one day for nurses), 
which allowed more time to be devoted to MI skill exercises. 
The results of our study among GP interns in France thus 
complement and reinforce those of Gagneur et al. among 
nurses in Quebec.27

The literature points out that MI competencies tend to 
diminish quickly over time when not applied:54 this is why 
two sessions are usually recommended, and interns were 
offered a second session two months after the first training 
workshop. The second training session was also used to 
improve knowledge and skills. We did not observe such an 
improvement in our study, but the scores in post-session 1 — 
and thus the skills acquired in session 1 — were maintained. 
Supervised coaching sessions conducted at one month after the 
first training by PB indicated a lack of opportunities for some 
interns to use their newly acquired MI skills with vaccine- 
hesitant patients, and lack of time and/or some difficulties in 
taking their first steps with patients, which may explain our 
results. In the study by Gagneur et al. among nurses, 

Figure 2. Comparison of mean scores of each core aspect of MI training between questionnaires completed before and after the training sessions.
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differences between post-day 1 and post-day 2 were not 
marked; but they found a 27% improvement in the perception 
of MI skill application between the posttests. The participants, 
who were vaccination nurses working in public health clinics 
and thus among those performing the vast majority of vaccina-
tions in the province of Quebec, had the opportunity to prac-
tice MI after the first training session. This suggests that MI 
training for GP interns in France should take place when they 
are present in an internship in a family practice, which is now 
the rule in France, for at least two semesters, at the end of their 
internship.

Other studies using MI showed positive results despite 
shorter training periods than in our study. A brief four-hour 
MI training program targeting vaccine hesitancy increased MI 
competency among rheumatology physicians and promoted 
behavioral change among patients.29 The five MI competencies 
were evaluated at baseline and post-training with 
a standardized patient using the Motivational Interviewing 
Treatment Integrity [MITI] scale. MITI scores increased in 
this study; however, it involved only seven participants. 71% 
(n = 5) achieved thresholds of clinical competency post- 
training. Autonomy/support and empathy competencies 
reached expected thresholds. Evocation and collaboration 
competencies improved but without reaching competency 
thresholds, and direction did not improve. Another commu-
nication training in Denver in 201828 proved to significantly 
increase HPV vaccine series initiation and completion among 
adolescent patients. In total, 16 practices and 43,132 patients 
participated in this trial. The communication training con-
sisted of two and a half hours of communication training 
(webinar and in-person sessions) on using a presumptive vac-
cine recommendation as defined by Opel et al,55 followed by 
motivational interviewing if parents were resistant to vaccina-
tion. But the intervention also included four other compo-
nents: an HPV fact sheet library to create customized 
information sheets relevant to each practice’s patient popula-
tion, a tailored parent education website, a set of HPV-related 
disease images and an HPV vaccine decision aid. It is impor-
tant to note that skills acquisition was not evaluated specifically 
regarding MI in this intervention, and that HCPs reported that 
communication training and the fact sheets were the most 
useful aspect of intervention components.

As in our study, others have found significant student satis-
faction with online education. An online format has proven to 
be a highly adaptable and acceptable educational tool.56 

However, as expressed by the interns in our study, they expect 
more in-person training and role-playing. Training could 
therefore be developed that combines face-to-face role- 
playing and e-learning/webinar sessions.

Our results show that teaching MI is applicable and adap-
table to different types of HCPs, in initial training (our study) 
or continuing education (Quebec study), in face-to-face or 
distance learning, and in different cultural contexts. Initial 
training has the advantage over continuing medical education 
of providing the opportunity to train all members of future 
cohorts of HCPs at a time when MI skill acquisition is a priori 
easier – a key element in being able to scale up such 
a program.

Limitations

The results of this study should be interpreted cautiously, in 
view of several limitations. Our training was offered on 
a voluntary basis, and participants may therefore have been 
more motivated to learn MI than the average trainee. MI is an 
approach requiring interpersonal skills such as empathy and 
listening.26 These behavioral skills are not present in everyone 
equally, are not always encouraged in the initial medical curri-
culum, and can be more or less difficult to acquire.

Using videoconference for MI training might limit feed-
back, exchanges, and especially the possibility of role-playing, 
all of which are important in the acquisition of MI skills.26 

During the post-training satisfaction questionnaire, several 
interns (7/26) reported the need for more practice time with 
role-playing to become better prepared for practice during 
consultations.

Evaluation of the application of the MI skills was limited to 
a written response in the form of an MI-consistent dialogue 
and participants’ perception of their ability to apply these skills. 
This is a user-friendly and inexpensive method compared to 
others that use audio and video recordings, but participant 
scores for MI skill application, as measured by those two 
methods, are not necessarily representative of how medical 
interns would perform MI in a real-life setting with a vaccine- 
hesitant patient. Nonetheless, results from long-term evalua-
tions of vaccination counselors in the Quebec EMMIE pro-
gram showed that counselors’ scores were better after six 
months of practice than post-session 2, demonstrating the 
sensitivity of the methods used to measure skill improvement 
(personal data).

There is also a possibility of bias with self-administered 
online questionnaires due to their variable timing: some parti-
cipants completed the MISI several days after the sessions and 
might have sought information from other sources in addition 
to the MI training we dispensed to answer the questions; 
however, their number was limited.

The attrition between the two training sessions was 
moderate (22%): the effectiveness of the MI training 
might have been slightly overestimated because the students 
who participated in the second session could have been 
those who were more enthusiastic about the training and 
thus more receptive to an enhancement of their MI skills. 
The comparison of MISI scores (post-session 1) between 
the ten interns who stopped their training after the first 
session and the 35 who continued to the end, did not show 
any significant difference. The data nonetheless show 
a trend toward lower MISI scores among the ten students 
who stopped the training (Appendix E).

Conclusion and perspectives

This is the first study in France assessing the impact of 
a vaccination-specific MI training for GP interns. We found 
a very significant and positive impact, and demonstrate the 
feasibility of such an educational training. Participating 
interns also expressed their high satisfaction with the train-
ing and were in favor of continuing the integration of MI 
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training into their courses, in order to promote the acquisi-
tion of skills by future general practitioners during initial 
education.

MI in vaccination shows promise as an approach HCPs could 
use to establish a dialogue with vaccine-hesitant patients, avoid 
stigma and polarization, and build/rebuild confidence in vacci-
nation. Our results suggest the ability of MI training for GP 
interns applied to vaccination to improve MI skills, as least as 
assessed via the MISI. Moreover, our results show the feasibility 
of using videoconferencing for this type of training, an impor-
tant finding at the time of a health crisis that disrupted educa-
tion. Further research is needed to assess the impact of such 
training in reducing patients’ VH and improving their vaccine 
uptake. Moreover, before generalizing MI training in medical 
curricula, efforts should be devoted to optimizing both the time 
necessary to train interns and its timing within their academic 
studies, as well as the most optimal way of providing them with 
post-training supervision and support. This last aspect is all the 
more important since MI mastery comes with practice, and 
difficulties may be encountered in practicing MI particularly at 
earlier stages of education.

Finally, further research is warranted to compare and/or com-
bine MI with other approaches. Because VH intensity and vaccine 
concerns vary between patients, personalized approaches are 
required to address their concerns. MI is, by essence, such an 
approach, but it also requires that HCPs be equipped to address 
a variety of vaccine concerns, including knowing how to debunk 
myths and false information with their patients.
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Appendix

Appendix A. Review of literature about motivational interviewing training for health care professional

MeSH Terms ‘motivational interviewing‘ OR ‘motivational interview‘ OR ‘motivational interviews‘
“Health care professionals training” OR “Health care providers training” OR “Health care professional training” OR “Health care provider training”

Research 
equation

(‘motivational interviewing‘ OR ‘motivational interview‘ OR ‘motivational interviews‘) AND (“Health care professionals training” OR “Health care 
providers training” OR “Health care professional training” OR “Health care provider training”)

Results 30 studies about motivational interviewing training for health care professional. 
4 studies about motivational interviewing training for health care professional and impact on vaccine hesitancy.
● Gagneur A, Bergeron J, Gosselin V, Farrands A, Baron G. A complementary approach to the vaccination promotion continuum: An 

immunization-specific motivational-interview training for nurses. Vaccine. 2019 May 6;37:20 2748–2756.
● Amanda F Dempsey, Jennifer Pyrznawoski, Steven Lockhart, Juliana Barnard, Elizabeth J Campagna, Kathleen Garrett, Allison Fisher, L Miriam 

Dickinson, Sean T O’Leary Effect of a Health Care Professional Communication Training Intervention on Adolescent Human 
Papillomavirus Vaccination: A Cluster Randomized Clinical Trial. JAMA Pediatr. 2018 May 7;172

● Sara Labbé, Inés Colmegna, Valeria Valerio, Vincent Gosselin Boucher, Sandra Peláez, Anda I. Dragomir, Catherine Laurin, Elizabeth M. Hazel, 
Simon L. Bacon and Kim L. Lavoie. Training Physicians in Motivational Communication to Address Influenza Vaccine Hesitation: A Proof- 
of-Concept Study. Vaccines 2022, 10,2 143;

● Rita Wermers , Tammy Ostroski, Debra Hagler. Health care provider use of motivational interviewing to address vaccine hesitancy in 
college students J Am Assoc Nurse Pract. 2021 Jan 1;33:1 86-93

Appendix B: The MISI (Motivational Interviewing Skills in Immunization) questionnaire

Date : _____________

Caractéristiques du répondant

Sexe du répondant : ◽ H ◽ F
Année de naissance du répondant:
1.Sélectionnez les 3 facteurs déterminants dans le changement de comportement d’une personne selon l’entretien motivationnel.
◽ (Veuillez choisir au moins une réponse)
◽ La confiance en ses capacités de changer
◽ La pression pour changer
◽ L’importance accordée au changement
◽ Les récompenses et les plaisirs anticipés
◽ Être prêt au changement
2.Quels sont les savoir-faire essentiels utilisés en entretien motivationnel ?
(Veuillez choisir une réponse)
◽ Conseils, directives, reflets, questions ouvertes, résumés
◽ Questions ouvertes, valorizations, reflets, résumés, partager de l’information
◽ Questions ouvertes, conseils, reflets, informations, résumés
◽ Questions ouvertes, reflets, valorizations, conseils, informations
3.Selon les principes de l’entretien motivationnel, laquelle de ces attitudes préconisez-vous devant une personne hésitante ?
(Veuillez choisir une réponse)
◽ Donner des conseils sur les recommandations vaccinales
◽ Encourager le parent dans sa réflexion même s’il ne fera pas vacciner son enfant
◽ Expliquer les risques de la non-vaccination
◽ Argumenter en faveur des avantages de la vaccination
4.En respectant l’esprit de l’entretien motivationnel, quelle serait la meilleure réponse au propos suivant : « Il y a de plus en plus de vaccins. 
Donner tous ces vaccins en même temps à un bébé si jeune, ce n’est pas possible pour moi » ?
(Veuillez choisir une réponse)
◽ Pourtant, ce sont les recommandations du calendrier de vaccination
◽ C’est pour vous éviter de revenir plusieurs fois, ainsi c’est plus facile pour vous
◽ Vous êtes effrayé à l’idée de donner autant de vaccins à votre nourrisson
◽ C’est difficile pour vous mais c’est la seule façon de bien protéger votre bébé
5.Quelles sont les 4 attitudes composant l’esprit de l’entretien motivationnel?
(Veuillez choisir une réponse)
◽ Expertise, conseil, directivité, empathie
◽ Partenariat, évocation, non-jugement, altruisme
Empathie, sincérité, enthousiasme, accompagnement
◽ Jugement, conseils, dynamisme, ouverture
6.Quelle serait la meilleure réponse au propos suivant : « Pourquoi ma fille de 9 ans devrait-elle recevoir le vaccin contre le VPH? Elle n’a même 
pas encore de relation sexuelle. »
(Veuillez choisir une réponse)
◽ Parce qu’il est recommandé de recevoir le vaccin à cet âge, il est plus efficace lorsque la personne n’est pas déjà infectée. C’est donc préférable de 
recevoir le vaccin avant d’avoir des relations sexuelles. Qu’en pensez-vous?
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◽ Vous vous demandez pourquoi le vaccin est recommandé aussi jeune. Je vais vous donner de l’information concernant l’âge d’administration du 
vaccin et vous allez comprendre.
◽ Selon vous, quelles pourraient être les raisons pour que le vaccin soit recommandé à cet âge?
◽ Si le vaccin est inscrit au calendrier vaccinal, c’est qu’il est sûr et efficace. Inutile de vous inquiéter, ce sont les recommandations du calendrier de 
vaccination. Il est donné au meilleur moment pour la santé de votre fille, cela va lui éviter d’être infectée.
7.Dans la mise en situation, imaginez et écrivez de façon précise et concrètele dialogue que vous pourriez mettre en place avec votre client en 
utilisant les savoir-faire de l’entretien motivationnel (entre 10 et 15 lignes). Exemple :
Moi : « . . . »
Parent :
« . . . »
Moi : « . . . »
Mise en situation : Vous êtes vaccinateur. Vous recevez Nathalie pour la vaccination HPV de sa fille Mathilde. Elle vous exprime qu’elle ne souhaite 

pas que celle-ci reçoive le vaccin car elle a entendu des informations sur des risques de mort subite après ce vaccin. Que lui répondez-vous?
_________________________________________________________________________________________________-

_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
_________________________________________________________________________________________________-
___________________________________________________________________________________ 

8. Pour chacun des énoncés suivants, indiquez à quelle fréquence vous présentez les 
comportements suivants dans votre pratique lorsque vous êtes face à des patients hésitants à 
la vaccination.

Pas du 
tout

Très 
peu

Un 
peu

Modérément Beaucoup Extrêmement

1) Je leur transmets d’emblée de l’information О О О О О О
2) J’explore les raisons de leur hésitation d’administrer le vaccin. О О О О О О
3) Je valorize les patients à être allé chercher de l’information par eux-mêmes sur les vaccins. О О О О О О
4) Si discuté, je résume les avantages et les désavantages identifiés par les patients concernant 

la vaccination.
О О О О О О

5) Je tente d’emblée de les convaincre de l’importance de se vacciner. О О О О О О
6) Je pars de leurs connaissances sur les vaccins pour faire avancer l’entretien. О О О О О О
7) J’encourage les patients en leur disant que la décision leur revient et que j’ai confiance qu’ils 

feront le choix qu’il considère le meilleur par eux-mêmes
О О О О О О

8) Je tente de comprendre comment les patients conçoivent leur vaccination dans leur désir de 
ne pas se faire vacciner.

О О О О О О

9) Je leur mentionne qu’à leur place, je me ferais vacciner. О О О О О О
10) J’invite les patients à me faire un retour de l’information que je leur ai transmise concernant 

la vaccination.
О О О О О О

11) Je reflète les émotions vécues par les patients. О О О О О О
12) Je tente de mieux saisir les arguments des patients hésitants face à la vaccination sans 

toutefois les corriger d’emblée.
О О О О О О

9.Pour chacun des énoncés suivants, indiquez sur l’échelle de 1 à 10 la valeur qui reflète le mieux votre perception en ce qui a trait à l’entretien 
motivationnel.

1) À combien situez-vous votre niveau de confiance à poursuivre la pratique de l’entretien motivationnel dans votre contexte professionnel ? 

Faible 1 2 3 4 5 6 7 8 9 10 Élevé

2) À quel point est-ce facile pour vous d’échanger avec un client plutôt fermé à certains vaccins ou à la vaccination en général ? 

Très difficile 1 2 3 4 5 6 7 8 9 10 Très facile

3) À quel point vous sentez-vous confiant(e) de pouvoir écouter avec empathie un patient fermé à la vaccination? 

Pas du tout confiant(e) 1 2 3 4 5 6 7 8 9 10 Tout à fait confiant(e)

4) À quel point vous sentez-vous confiant(e) de plutôt poser des questions ouvertes ? 

Pas du tout confiant(e) 1 2 3 4 5 6 7 8 9 10 Tout à fait confiant(e)
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5) À quel point vous sentez-vous confiant(e) de pouvoir refléter la réalité du parent ? 

Pas du tout confiant(e) 1 2 3 4 5 6 7 8 9 10 Tout à fait confiant(e)

6) À quel point vous sentez-vous confiant(e) de pouvoir influencer la discussion vers le changement ? 

Pas du tout confiant(e) 1 2 3 4 5 6 7 8 9 10 Tout à fait confiant(e)

7) À quel point vous sentez-vous outillé(e) pour mener un entretien motivationnel en immunisation? 

Pas du tout outillé(e) 1 2 3 4 5 6 7 8 9 10 Tout à fait outillé(e)

Nous vous remercions de votre précieuse collaboration, soyez assurées de la confidentialité des données recueillies.

Appendix C: Intercoder reliability for the written open-ended situational item

Summary of intercoder comparisons

Identical individual responses Identical total scores Total score identical within ±1

n n total % n n total % n n total %

AG vs PB 33 65 51% 5 13 38% 9 13 69%

AG vs VG 31 65 48% 2 13 15% 9 13 69%
PB vs VG 38 65 58% 7 13 54% 11 13 85%

Statistical test calculating the intercoder validity with the intraclass correlation coefficient (ICC)

ICC Interpretation

AG vs PB 0.914 Excellent accuracy

AG vs VG 0.920 Excellent accuracy
PB vs VG 0.946 Excellent accuracy

Appendix D: Scoring the MISI

Dimensions Type of question Coding

MI knowledge acquisition 6 multiple-choice questions 1 point for each correct answer and 0 for any wrong answers.
MI skills application 12 items based on 6-point Likert 

frequency scales
For MI-consistent behaviors, only the two highest category responses (“Frequently” and 

“Extremely”) were attributed 1 point 
For MI-inconsistent behaviors, only the lowest category response (“Not at all”) was 

attributed 1 point.

Self-confidence in using MI in 
clinical practice

7 items based on 10-point Likert- 
scale

Coded according to the number of points scored

“Don’t know” answers and refusals were considered as missing values.

HUMAN VACCINES & IMMUNOTHERAPEUTICS 13



Appendix E. Participants’ characteristics according to the number of sessions they participated in (n=45)

N=45

Only session 1 Both sessions 1 & 2

All P*N=10 col. % N=35 col. %

Sex 0.29
Female 29 8 80.0 21 60.0 64.4

Male 16 2 20.0 14 40.0 35.6
Age (years) 0.21

25-30 41 8 80.0 33 94.3 91.1
More than 30 4 2 20.0 2 5.7 8.9

Has already received training in MI 1.00
Yes 4 1 10.0 3 8.6 8.9
No 40 9 90.0 31 88.6 88.9

Do not know 1 0 0.0 1 2.9 2.2
Has already received training in communication 1.00

Yes 8 2 20.0 6 17.1 17.8
No 36 8 80.0 28 80.0 80.0

Do not know 1 0 0.0 1 2.9 2.2
Has already received training in immunization 1.00

Yes 4 1 10.0 3 8.6 8.9

No 41 9 90.0 32 91.4 91.1
Post-session 1 scores

Knowledge acquisition 44 10 70 15 34 76 10 75 12 0.16
Perception of application of MI skills 44 10 55 36 34 71 35 67 35 0.21

Self-confidence in applying MI 44 10 57 10 34 63 11 62 11 0.11
Skills assessed with written dialogue 43 9 7.3 (1.7) 34 9.1 (3.0) 8.8 (2.9) 0.09

*Fisher test for categorical variables, t-test for mean comparisons of post-session 1 scores.

Appendix F. Improvements suggested in the post-session 1 satisfaction questionnaire (n=20/26)

Improvement suggested N = 20

More simulations and practical exercises (role-playing, work in groups) 7
In-person 4

Longer training (more sessions, possibility of repeating it the next year) 2
Format is a little long 1

Timing: not possible to put it into practice immediately 1
More concrete arguments in favor or vaccination 1

Summary sheet of the training 1
Nothing 3
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