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Vaccine hesitancy is among the most concerning public health issues due to declining immunization
rates worldwide.We report amixed-methods field test of two conversational techniques that allow for
an empathetic dialogue on vaccination between health care professionals and patients: Empathetic-
refutational interviewing (ERI) andmotivational interviewing (MI). ThirtyRomaniangeneral practitioners
were assigned to an untrained control group and to two experimental groups in which they were
trained in ERI or MI. After training, physicians had conversations on HPV and influenza vaccines with
334 patients who were hesitant to receive a vaccination. Patients of physicians in the ERI group
demonstrated larger increases in positive attitudes toward vaccines andwillingness to get vaccinated,
while a greater proportion of patients in theMI group scheduled vaccination appointments. Interviews
with participating physicians revealed overall satisfaction with the conversational techniques.
Empathetic interpersonal communication can have a substantial positive impact on vaccination rates,
especially for vaccines subject to mass misinformation campaigns.

Despite the resounding success of immunization campaigns worldwide,
vaccines have a longhistory of encounteringpatients’hesitancy (i.e., delay in
acceptance or refusal of safe vaccines despite availability of vaccination
services), which theWorld HealthOrganization has identified as one of the
greatest threats to public health1. The COVID-19 pandemic and the asso-
ciated emergence of misinformation around vaccination gave rise to an
environment conducive to the proliferation of antivaccination beliefs2.

This context of misinformation around vaccinations makes it neces-
sary that communication interventions for the promotion of health deci-
sions are developed and implemented based on the best available scientific
evidence3. Even though such interventions have been developed within the
framework of mass communication, especially for social and mass media,
they are still insufficient for face-to-face interactions between health care
professionals and patients—a setting which is crucial for dealing with vac-
cine hesitancy4. Despite the potential for health care professionals to directly
debunkmisconceptions surrounding vaccines5, prior evidence suggests that
rebuttingmisinformation is difficult andnot always successful—especially if
the rebuttal ignores people’s deeply-held beliefs and psychological
predispositions6. For that reason, a personalized communication approach

is more likely to successfully correct erroneous beliefs than non-
personalized communication of scientific evidence, especially if the perso-
nalized approach considers the diversity of underlying psychological
motives that drive hesitant attitudes toward vaccines. However, given the
difficulties expressed by physicians in addressing vaccine hesitancy7, the
implementation of communication interventions requires specific training
programs for health care professionals.

In this study, we conducted a mixed-methods field test of two com-
munication approaches for health care professionals that, although related
in some of their conceptual foundations, pursue different approaches to
tackle vaccinehesitancyamongpatients: the recently developedempathetic-
refutational interview (ERI) and the motivational interview (MI)8. The
objective was to assess the impact of the ERI and MI on the following
outcomemeasures: attitudes toward vaccines, willingness to get vaccinated,
appointments to get vaccinated, satisfaction with the interaction with the
physician, and whether the patient still had doubts about vaccination after
the conversation with the physician. These two programs were imple-
mented in Romania, a country that presents particular challenges with
vaccine hesitancy and has some of the lowest vaccination rates in Europe9.
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Our results illustrate the effectiveness of both communication interventions
in naturalistic settings and shed light on strengths and challenges for the
implementation of both training programs on a larger scale.

Romania has a mandatory social health insurance system, where the
primary health care services are delivered by family physicians’ offices, who
serve as the system’s gatekeepers. These general practitioners are self-
employed or private providers delivering preventive and curative health ser-
vices under a contract with the county’s healthcare system, based on amix of
capitation (i.e., a fixed amount of money per patient per month paid in
advance to the physician for the delivery of health care services) (35%) and fee
for service (65%).General practitionersprovidepatientswithvaccinations free
of charge, following the guidelines established by the National Immunization
Program, which ensures equitable access without imposing vaccination
mandates. General practitioners thus play a pivotal role in the vaccination
process by assessing vaccine eligibility, offering guidance, administering
vaccines, and monitoring adverse reactions. Their vaccination efforts are
complemented by support from other primary healthcare professionals,
including nurses from their place of practice and community nurses, who
provide health education and promote vaccination, mainly in rural areas.

The immunization landscape in Romania presents a concerning
picture10. A national survey conducted in 2019 revealed that only 55% of
Romanian respondents believed the benefits of vaccination outweighed its
risks, while 8% viewed childhood vaccination as unnecessary11. This local
prevalence of vaccine hesitancy has been fueled by the COVID-19 pan-
demic, as shown by a declining confidence in childhood vaccines of up to 10
percentage points, with 13.4% fewer Romanians under 35 expressing con-
fidence in vaccines after the pandemic. This decline was more pronounced
among men (14.6%) compared to women (5.7%)10. Several factors still
contribute to the rising threat of vaccine hesitancy in Romania, including
uncertainty about the pandemic response, increased access to misleading
information, declining trust in experts, and growing political polarization10.

The ongoing campaign for the human papillomavirus (HPV) vaccine
offers an interesting opportunity to assess how public attitudes shape vac-
cination efforts. Romania’s initial attempt at anHPV vaccination campaign
in 2008 saw limited success, with only 2% of teenage girls receiving the
vaccine, partly due to fears that it was part of an experimental drug testing
program12. The Romanian Government reintroduced the HPV vaccine in
the National Immunization Program in 2012, but the vaccine was not
available free of charge until January 2020, based on a preorder mechanism
when the parents sign a request. In December 2023, a new mechanism to
provide the vaccine through electronic prescription directly to the bene-
ficiary was introduced, making it available through family physicians.
Currently, the vaccine is free for girls and boys aged 11–18 and is 50%
reimbursed for women over 19, marking a renewed effort to boost vacci-
nation rates13. However, recent data released by UNICEF indicate that, in
2023, only 6% of eligible girls in Romania were vaccinated against HPV14.

In the case of the influenza vaccine, recent flu seasons have shown a
decline in uptake, with overall vaccination coverage at just 5.7%, down from
8%theprevious season.Among those aged65 andover, coveragedropped to
19.6%, far below the WHO target of 75%, while healthcare worker vacci-
nation rates plummeted to 5%, compared to 8% in 2022–2023, 21.5% in
2021–2022, and 45.9% in 2020–202115. Within this context, the National
Institute of Public Health highlights the need for increased promotion of flu
vaccination, in particular efforts to combat vaccine hesitancy through edu-
cational campaigns and transparent communication on vaccine safety and
effectiveness16. The influenza vaccine is fully reimbursed for specific popu-
lation groups under Government Decision No. 720/2008, which includes
children aged 6 months to 19 years, pregnant women, adults aged 19 to 65
with chronic conditions, individuals over 65, and healthcare professionals17.

MI constitutes a communication framework originally developed to
address substance abuse problems by emphasizing a therapeutic relationship
basedon the evocationand reinforcementof intrinsicmotivation for change18.
Since then, this approach has become a well-established intervention for a
wide range of health problems requiring patient behavioral change, such as
dietary habits, weight reduction, or harmful sexual practices19,20. The

cornerstone of MI is the empowerment of the patient in making behavioral
changes and medical decisions through the assistance of the health care
professional, who should strive to establish a partnership with the patient20.
Rather than seeking to persuade the patient, the main goal of MI is to ignite
motivation, foster change, and thus support the patient by using a set of core
communication skills known as OARS (i.e., open-ended questions, affirma-
tions, reflections, and summaries) and a general communication approach
knownasCAPE(i.e., compassion, acceptance,partnership, andevocation)21,22.

In the context of vaccine hesitancy, MI is based on a 4-step practical
framework21:
(1) Engage: Establish a trustful, judgment-free relationship with the

patient and a safe place to talk about vaccines.
(2) Understand: Identify “what matters” most to the patient in their

hesitant attitude.
(3) Offer information: Use ask-offer-ask to provide targeted information

that addresses their concerns about vaccines.
(4) Clarify and accept:Validate the patient’s autonomy in their decision on

getting vaccinated.

The effectiveness of MI in promoting more positive attitudes toward
vaccination, including increased intention to vaccinate, has been well
documented in previous field tests conducted in the U.S.23,24, Canada25–27,
and France28.

Similar to the MI, underlying the ERI is the principle of empathy,
conceptualized as communicating understanding of patients’ experiences,
concerns, and perspectives8,29. However, another fundamental goal of the
ERI is to address misconceptions about vaccination by considering the
“attitude roots” of anti-vaccination beliefs. Attitude roots are the beliefs,
ideologies, fears, and identity issues that motivate people to want to reject a
scientific consensus30,31. For example, an attitude rooted in a tendency to
believe in conspiracy theories may manifest itself in the argument that one
should reject “official”medicine because it is part of a secret plot to increase
the financial benefits of so-called “Big Pharma”32,33.

Understanding these attitude roots allows a refutation to be aligned
with the individual’s motivations, thereby avoiding triggering the indivi-
dual’s defensive posture, which might lead them to reject a corrective
message. Therefore, the ERI also addresses misconceptions that patients
may hold, while at the same time affirming, to the extent possible, the
attitude roots of vaccine misinformation, such as distrust, moral and reli-
gious concerns, or pseudoscientific conceptions30. To this end, the ERI
training program equips healthcare professionals with various strategies to
affirm the patient (i.e., acknowledge partial truth, offer praise, accept their
perspective, and normalize feelings) and address their arguments against
vaccination (i.e., explainmisconception, offer an alternative narrative, tailor
the refutation to the attitude root, and redirect patient’s perspective), to be
implemented in accordance with the patient’s psychological profile (e.g.,
how strongly opposed to vaccines they are and how central the root attitude
is to their personal identity).

The ERI also exhibits a 4-step structure8:
(1) Eliciting concerns: Open-ended questions and active listening to give

the patient freedom to express themselves and to give the healthcare
professional an opportunity to identify the patient’s attitude roots.

(2) Affirmation: Showing empathy toward the patient’s position by
expressing understanding of their concerns andmotivations (without,
however, endorsing misinformation).

(3) Tailored refutation: Explaining why the patient’s misconception is
wrong, replacing the misconception with an acceptable alternative
explanation without challenging the underlying attitude root.

(4) Providing factual information: Presentation of evidence-based infor-
mation about vaccinations.

The ERI has been developed within the framework of the EUHorizon
2020 JITSUVAX project, which has already gathered initial evidence of its
efficacy. In a series of online experiments in which participants evaluated a
simulated physician–patient interaction, Holford et al. found that the use of
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empathetic refutationalmessages, in comparison to a general refutation and
a non-empathetic tailored refutation8, led to greater support and perception
of the compellingness of a physician’s communication style, andmore trust
and openness toward the physician among vaccine hesitant participants.

MI and the ERI have two main differences, which are reflected in the
skills acquisition of healthcare professionals during their respective training
courses. First, the ERI promotes empathetic and direct correction of
misconceptions8. Refutation is not part of MI, even though in this approach,
healthcare professionals offer information to patients after asking
permission21. Second, a central feature ofMI,which is not part of theERI, is to
support behavior change18,20. Within the framework of MI, during an inter-
action with a patient, healthcare professionals should be able to identify and
encourage the “change discourse” (i.e., the elements of the patient’s discourse
that evoke the importance of vaccination and reinforce confidence in it)18,21.

In this field experiment, we assessed the effectiveness of ERI andMI on
patients’ vaccination attitudes and behaviors. For this, physicians were
allocated to training in either ERI or MI and then had conversations with
patients who were hesitant to receive a vaccination. A third group of phy-
sicians was allocated to a no-training control group. Comparisons of the
patients’ responses (described in the Methods) before and after the con-
versation with the physician served to evaluate whether ERI andMI have a
stronger effect on vaccine-related attitudes and behaviors than the control
condition with no training. Furthermore, comparisons of the patients’
evaluation of physicians using ERI and MI served as the evaluation criteria
for effects on interpersonal communication. We also measured health care
professionals’ perceptions of the training sessions through semi-structured
interviews to examine how useful the approaches are perceived by active
practitioners.

Results
Results of the training among physicians
We conducted a series of paired samples t-tests to evaluate the outcomes of
the training sessions in ERI and MI. Table 1 displays the pre-training and
post-training comparisons on the International Professionals’ Vaccine
Confidence and Behaviors questionnaire (I-Pro-VC-Be), Empathetic
Refutational Interviewing Skills in Immunization questionnaire (ERISI),
Motivational Interviewing Skills in Immunization questionnaire (MISI),
and difficulties in addressing anti-vaccination arguments. The analyses
indicate that both training sessions produced significant positive changes in
knowledge about the respective technique (and in related behaviors, in the
case of MI). However, differences were also observable between the
approaches, as only physicians in the ERI group increased their proactive
efficacy and confidence in refuting arguments.

To further explore intergroup differences between ERI and MI, we
conducted independent samples t-tests on the post-training measures of the
following variables: confidence in vaccines, proactive efficacy, difficulties in
addressing arguments, and perceived competence in the trained technique

(seeTable 2). The results suggest that the ERI groupfinished the trainingwith
lower levels of perceived difficulty for addressing anti-vaccination arguments
and a greater perception of competence in the trained technique compared to
theMI group. These results remained stable after controlling for the baseline
—there arenosignificantdifferencesbetweengroups in thepre-testmeasures.

Attitudes toward vaccines and willingness to get vaccinated
among patients
We then investigated the effects of the communication approaches (i.e., ERI
andMI) on patients’ attitudes towards vaccines (i.e., average response to the
7 C scale) and willingness to get vaccinated. As shown in Fig. 1, the increase
in positive vaccine attitudes and willingness was larger in the ERI and MI
groups than the control group, with average increase in positive vaccine
attitudes of+1.23 (ERI) and+0.96 (MI) compared to control (+0.28), and
average increase in vaccine willingness of +1.79 (ERI) and +1.26 (MI)
compared to control (+0.43).

We first ran our pre-registered repeated measures analysis of variance
(ANOVA)with timingof themeasure as the repeatedmeasure andgroup as
a fixed factor. In this model, the critical interaction between timing and
group indicates the difference in attitude or vaccine willingness change (i.e.,
between the pre-test baseline andpost-test) between the groups. This critical
interaction was significant, indicating a difference in increasing positive
vaccine attitudes between ERI, MI, and control groups, F(2, 331) = 26.06,
p < 0.001, η2P = 0.14. This interaction was also significant for vaccine will-
ingness, F(2, 327) = 21.11, p < 0.001, η2P = 0.11. The full results of the
ANOVA (including the main effects) are reported in the Supplementary
Material (Supplementary Table 1).

However, this larger observed increase might mask two underlying
factors:first, therewere baselinedifferences betweengroups,with patients in
the ERI group holding significantly more negative vaccine attitudes (esti-
mated M for control = 5.42, ERI = 3.97, and MI = 4.89) and being sig-
nificantly less willing to get vaccinated before the consultation than those in
the control group (estimated M for control = 5.39, ERI = 4.20, and MI =
5.00; see Supplementary Table 2). Second, patients were nested within

Table 1 | Paired samples t-test between the pre-test and the post-test of the training sessions

ERI MI

Pre-testM (SD) Post-testM (SD) t Hedges’ g Pre-test M (SD) Post-test M (SD) t Hedges’ g

Confidence in vaccines 4.08 (0.33) 4 (0) −0.709 −0.215 3.95 (0.37) 4.1 (0.32) 1.406 0.426

Proactive efficacy 4.5 (0.24) 4.85 (0.24) 4.583*** 1.388 4.35 (0.24) 4.6 (0.32) 2.236 0.677

Trust in authorities 4.8 (0.42) 5 (0) 1.50 0.454 5 (0) 5 (0) – –

Openness to patients 4.3 (0.95) 4.7 (0.48) 1.809 0.548 3.6 (1.74) 4.1 (1.20) 1.342 0.406

Perceived constraints 2.50 (1.43) 2 (1.41) −1.103 −0.334 2.7 (1.7) 2.5 (1.27) −0.688 −0.208

Reluctant trust 3.11 (1.15) 3.67 (1.66) −1.644 0.522 3.7 (1.34) 2.9 (1.85) −1.309 −0.397

Knowledge about the technique 8.7 (2.26) 13.1 (1.29) 6.41*** 1.941 4.1 (1.1) 7.1 (1.60) 5.031*** 1.524

Behaviors related to the technique – – – – 3.88 (0.66) 4.64 (0.51) 3.389** 1.026

Difficulties in addressing arguments 2.33 (0.6) 1.45 (0.38) −3.639** −1.102 2.53 (0.69) 2.29 (0.92) −0.89 −0.27

Note. Significant differences in bold. *p < 0.05, **p < 0.01, ***p < 0.001.

Table 2 | Independent samples t-test between the ERI group
and the MI group in post-test variables of interest

ERI M (SD) MI M (SD) t Hedges’ g

Confidence in vaccines 4.00 (0) 4.10 (0.32) 1.000 0.428

Proactive efficacy 4.85 (0.22) 4.60 (0.32) −1.987 −0.851

Difficulties in addressing
arguments

1.45 (0.38) 2.29 (0.92) 2.647* 1.134

Perceived competence in
the technique

9.47 (0.4) 7.90 (1.7) −2.626* −1.211

Note. Significant differences in bold. *p < 0.05, **p < 0.01, ***p < 0.001.
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physicians, creating clustering of observations. We therefore accounted for
these two factors in an additional analysis of covariance (ANCOVA) fol-
lowing recommended analytical procedures for imbalanced pre-test mea-
sures—i.e., using post-test scores as outcomemeasure and adjusting for pre-
test scores by including it as a predictor together with the group variable34,35.
Further, to account for the clustering of patients among physicians, we used
linear mixed-effects (LME) models for the analysis, which nested patients
within physicians. We used the lme4 package (version 1.1-31) in R and
modeled random intercepts for physicians36,37. The results from these
additional analyses are displayed in Table 3 and resulted in no significant
effects of communicationapproachonpost-test vaccine attitudes (estimated
M for control = 5.22, ERI = 5.66, andMI = 5.65). Nevertheless, a significant
effect of communication approach on post-test vaccination willingness was
found (estimated M for control = 5.46, ERI = 6.24, and MI = 6.06), as

patients of physicians who had received ERI training were more willing to
get vaccinated at post-test compared to the control group.

Patients’ satisfaction, doubts, and vaccination appointments
Next, we investigated differences between the groups in variables
measured only at post-test: patients’ reported satisfaction with their
interaction with the physician, whether patients had remaining doubts
about vaccination, andwhether they booked vaccination appointments.
For the satisfaction variable (i.e., patients’ average response to the
satisfaction-related items) we conducted an LME analysis, whereas for
the doubts and appointment variables that were dichotomous (i.e., yes
or no) we carried out generalized linearmixed-effects (GLME) analyses.
In all three analyses, group was included as a fixed effect and physician
as a random intercept. Because of the previously mention pre-test dif-
ferences, and the fact that satisfaction, doubts, and appointment
bookings were measured only at post-test, we controlled for vaccine
attitudes by including the pre-test in the 7 C scale as a fixed factor. These
analyses are displayed in Table 4 and Fig. 2.

Fig. 1 | Change in attitudes toward vaccines and willingness to get vaccinated
by group.Colored points with error bars show themean change for each group and
their 95% confidence intervals. Violins show the smoothed distribution of the

change for each participant in the respective groups. Panel A displays change in
vaccine attitudes, while panel B displays change in vaccine willingness.

Table 3 | Results from LME analyses on patients’ vaccine
attitudes and vaccination willingness

Outcome Fixed effects b SE t p

Post-test vaccine
attitudes

Intercept −0.28 0.17 1.65 0.111

Group: ERI 0.38 0.24 1.59 0.123

Group: MI 0.36 0.24 1.55 0132

Pre-test vaccine
attitudes

0.80 0.04 19.28 <0.001

Post-test
vaccination
willingness

Intercept −0.31 0.15 2.15 0.040

Group: ERI 0.50 0.21 2.40 0.023

Group: MI 0.38 0.20 1.88 0.070

Pre-test
vaccination
willingness

0.64 0.05 13.25 <0.001

Note. Pre- and post-test variables were z-scored. Intercept represents the control group mean.
Significant effects in bold.

Table4 |Results fromLMEandGLMEanalysesonsatisfaction,
doubts, and appointment bookings

Outcome Fixed effects b SE t p

Satisfaction Group: ERI 0.30 0.31 0.97 0.339

Group: MI 0.17 0.30 0.56 0.579

Vaccine attitudes 0.35 0.06 5.95 <0.001

Outcome Fixed effects b SE z p

Doubts Group: ERI 0.25 1.08 0.23 0.817

Group: MI 1.31 0.92 1.42 0.157

Vaccine attitudes 0.17 0.32 0.53 0.597

Appointments Group: ERI 2.25 1.21 1.85 0.064

Group: MI 2.66 1.24 2.15 0.031

Vaccine attitudes 1.19 0.26 4.63 <0.001

Note. Significant effects in bold.
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The analyses showed no significant difference between groups in how
satisfied patients were with the consultation or whether they had remaining
doubts after the consultation. Nevertheless, the patients of the physicians
who had received MI training were more likely than those in the control
group to report having booked a vaccination appointment (+34%; the
increase was +28% for ERI relative to the control group, although not
statistically significant).

Semi-structured interviews with physicians
At the endof the experiment, we conducted semi-structured interviewswith
the participating physicians. These interviews were composed of five fixed
questions, with the possibility of following up if the physician raised an
interesting issue. Interviews were conducted by telephone over approxi-
mately 3 months in 2024, with the first interview being conducted on
February 21st and the last one on June 4th. The resulting transcriptions in
Romanian were analyzed using NVivo 11, with codes adapted to the
experiences of physicians either as part of one of the experimental groups or
the control group. In addition to the codes corresponding to thequestions in
the interview guide, there were also codes depicting topics that appeared
throughout the interviews, broadly related to vaccination but not to the
main theme of the interviews.

Themain results of the interviews are reported below, structured based
on thefivefixed interviewquestions. The interviewguide, the codebook, and
additional, unexpected topics outside the fixed questions (i.e., general atti-
tudes toward vaccination, physician–patient relations, the effects of the
COVID-19 pandemic, time constraints, and issues with the system) can be
accessed at https://osf.io/rmwvc/.

How satisfied were you using the MI/ERI/your current skills dis-
cussing vaccination with your patients?. Physicians from the experi-
mental groups were satisfied with the specificmethod they applied, as the
training proved to be effective and contributed (sometimes drastically) to
restructuring the way they interact with their patients. Instead of relying
exclusively on their scientific authority, physicians learned how to
become partners with their patients and share co-constructed values:

Verymuch. Andwhat I likedmost of all, that never, and I also use this
in my everyday life, I will never say again, and I will say: “It’s not true.
I’ll tell you how it is”. No. So I will never, I will not contradict them. I
always say: “Yes, it’s true”. [..]come on, look, there is another side, here
is how I see the problem. If you ever need to talk, tellme and I’ll help you
with what, what I can, you probably also have some slightly erroneous
information.And if the person sees that you’re not imposing something
on himand it’s not, he’s not [reflexive], I say that it will be a good thing.
I found it very, very helpful. (MI group)

Another source of satisfaction is based on the fact that discussions led
to the creation of a safe space for the patients, as their fears andworries were
addressed one by one by the physician, whose empathetic positioning went
beyond vaccination counseling and became a general approach to social
interactions:

Yes, it helped me a lot, I mean, following those steps for counter-
argumentation, basically it was a, a longer interview, a longer dis-
cussion, following those steps. And the patient was much safer that
way, safe and happy in the end to have been given all this, and the good
feedback and the right information afterwards. Okay, he did get them
before too. Yes, following these steps, by the book, as in the interview,
how we were supposed to proceed, I saw that he was more satisfied. It
was better. (ERI group)

Similar to the opinions expressed by interviewees from theMI and ERI
groups, physicians from the control group also displayed significant levels of
satisfaction, this time not prompted by a specific method used in the dis-
cussions with patients, but by the discussions themselves—even though this
could also be due the lower levels of vaccine hesitancy reported for the
control group. Even in cases of refusal, physicians mentioned the impor-
tance of patients obtaining the information they need:

I am very satisfied because I understand everyone, and I can say that I
am satisfied with the way the discussion is going. Even if they don’t
accept, they at least get some advice, and they get some information,
after all. They think about it at home. (Control group)

What kind of difficulties and advantages did you encounter?. When
asked about the difficulties they encounteredwhile usingMI/ERI orwhile
counseling patients for vaccination, interviewees’ first response usually
referred to the patients they could not convince to get vaccinated. Some
physicians report that they did not encounter patients that totally refused
any kind of conversation, but still mention that there were people who
stuck to their initial opinions or uncertainties. In these cases, physicians
tend to equate their investment in terms of time and emotional workwith
a loss, and it becomes a source of dissatisfaction:

Difficulties? Patients who don’t want to discuss, no, that’s not, that
didn’t happen.However, as I told you, following the discussion, at some
point they showed signs that they understood that it would really be
good to do it. But it remained at this stage. That’s the tragedy. And that
gives you, I don’t know, the dissatisfaction of your work, after all. That
it is a time that you allocate outside of other things, and the result is not
up to expectations. That’s not, it doesn’t thrill you. (MI group)

Fig. 2 | Effects of communication approaches on post-consultation outcomes.
Predicted probability of each outcome in the mixed-effect models for vaccine
appointment booked (panel A) and remaining doubts for patients (panel B), and

reported satisfaction with physician (panel C), by condition. Note. Only the differ-
ence between the MI and control group in vaccine appointment booked (panel A)
was significant in the statistical analysis.
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What also came up in the interviews was the fact that sometimes the
arguments invoked by patients were hard to counter because they were
unrelated to science or vaccines themselves:

Sometimes I ran out of arguments, so to speak, because they brought
some non-arguments in favor of their opinion, like “I read on the
Internet”, “That’s what a neighbor told me”. (MI group)

Wehad, if we’re doing full disclosure, or with utmost honesty, we, right
after we finished the course, until we started documenting the inter-
views, we had a fewmeetings with patients where we tried to apply the
principles, and there have also been moments when the patients, fol-
lowing the discussion, did not gain anything, as a pro-vaccination
experience. But, well, we have to accept at some point a percentage of
failure, because it is impossible to convince everyone, or to make the
samemethodwork for everyone, and then…But the difficultiesmost of
the time have been in terms of the actual, factual information, not
necessarily theway itwas delivered, or the technique of the interview or
interaction. (ERI group)

Accounts of difficulties from the control group were defined along the
same lines, related to patients who are still refusing vaccination even after
counseling, with the same observation that the majority of patients were
rather receptive and open to conversation.

Regarding advantages, physicians got familiarized with ways to be
empatheticwith patients and lead discussions, which allowed patients to ask
questions and to manifest their fear, ultimately leading to a provision of
counseling with a high degree of individualization:

I mean, the patient is used to being treated rather hastily, like, they are
not allowed to ask questions, and this is the first advantage. At such a
consultation all 10 were very satisfied simply that it was carried out in
this way. I mean, they had a doctor in front of them who seemed
interested in all their problems, in all their questions, he [the doctor]
didn’t rush them, he didn’t tell them that it’s not done thisway and that
way, yes, that seems to me to be a huge advantage, for the doctor and
for the patient as well. (MI group)

One of the advantages was that by trying to start from an under-
standing of what they think and how they feel about that subject, it’s
much, much, much easier for you to, to correct them, let’s say, or direct
them, or advise them on their choice, in a personalizedway, so to speak.
Becausenot everyonehas the same reluctancewhen it comes to, not only
vaccination, but medical procedures in general. And what we think
would upset the patient most of the time is not the case. (ERI group)

Similar views were manifested by physicians in the control group, as
discussing with patients motivated them to be more open and made the
patients themselves more flexible:

I think they appreciated and liked the fact that I was open and…
Because I haven’t had time, frankly, since I took over the practice, to
talk to them about things like that. And the fact that I came and I was
open and friendly, so to speak, I mean it was a discussion after all, not
necessarily just patient-doctor. I tried to be like a friend, so to speak.
(Control group)

How confident and comfortable were you when applying MI/ERI/
your current skills discussing vaccination with your patients?. Even
though using MI and ERI was described as something totally new by most
of the physicians, they also expressedhaving felt confident after the training:

(…) the motivational interview as we discussed it in this course, is not
something that I have done before. It’s something new for me. No, I

have never used to beg a patient this way, or to explain it to a patient in
this way. (MI group)

I felt very confident and happy that I had, it was discovered, I was
shown tome this way, to be able to understand the patient better, to be
able to bemore attentive to his complaints and to everything, that is, to
havemore, the bemore targeted towards the patient, not only towards,
as we are currently forced to have a lot of papers and… (MI group)

However, interactions with patients holding anti-vaccination beliefs
were described as uncomfortable by physicians of all groups. This dis-
comfort seems to be rooted in physicians’ adherence to a certain interac-
tional logic, dominated by the imbalance of power between health care
professionals and lay persons. These situations were described as especially
frustrating when it comes to dealing with teenagers:

Some of them irritatedme. But that was, how can I tell you, when they
say: ‘Ah, I will think about it’. But what are you thinking about?Well,
they say: ‘I haven’t started my sex life’. Or: ‘Oh, well, I’ve known my
husband for a long time, there’s no need’. You know, the 20 year olds.
Or the children: ‘Oh, well, but I don’t know if I need it.’ The reply: ‘I’m
thinking about it’. I mean, what are you thinking about if you don’t
know anything about anything? (ERI group)

References to professional experiences on communication and public
speaking were recurrent in the interviews. Physicians showed a tendency to
compare MI and ERI to sales techniques, and as resources for physicians to
“manipulate” the patients, to steer them in the right direction. Physicians
also stressed that MI and, especially, ERI, require a certain level of back-
ground knowledge and cognitive reflection on the part of patients:

Well, I have also chosen who to talk to, to have something to discuss
with them. Because we keep coming back to this matter, because if he
[the patient] only knows how to mix sand with cement, it’s harder to
get him to an element of this, for him to understand what happens
through immunization. (ERI group)

The scarcity of reasons for discomfort was also the case for physi-
cians in the control group. There were cases in which interviewees
mentioned that they are used to being more outspoken and stricter with
their patients, and that they do not spend a lot of time with those who are
obviously against vaccination. At the same time, there were also micro
narratives centered on how physicians must not take patients’ reactions
personally. In this regard, what seemed to be important was to be able to
“read” patients and distinguish between the undecided ones, the ones
that could still be convinced to get vaccinated, and the patients who have
their minds set against vaccines, who should be left alone, as discussions
with them are a waste of time:

(…) that’s the biggest problem, when you take everything personally.
And you take it like: “well, so you don’t trust me, what am I saying?”
And don’t try, to those who are totally against, with the conspiracy
theory, don’t try, because you have no chance. Then, you know this, try
with the undecided ones. There. You can talk there. But otherwise, I
avoid frustrations. (Control group)

How did the patients react to MI/ERI/your current skills when dis-
cussing vaccination?. As for the reactions of patients, the opinions of
interviewees were unanimous: patients were usually eager to find out
more, and pleasantly surprised by the fact that physicians took some
more time than usual to talk to them. In a few cases, the interviewees
mentioned that patients were influenced by having to complete ques-
tionnaires, which made them more attentive and provoked feelings of
uncertainty about how things will evolve:
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Given that theyhad completedaquestionnaire before, they didn’t quite
know what to expect. They thought it was something much more
elaborate, I don’t know exactly what they expected, and they were like
that, kind of scared at first. (MI group)

Because of traditional understandings of the physician-patient rela-
tionship and the severe lack of time experienced by the physicians, the
normalcy of the interactions was rather based on things being swiftly dis-
cussed. Some interviewees from the experimental groups mentioned that
they have never approached the interactions with patients in such an
empathetic manner, which was surprising not only to the patients but to
themselves:

I haven’t had the attitude from the course until nowatmy practice.My
change of attitude somewhat surprises them. To see that I talk to them
differently, to see that I ask them questions and expect answers from
them. To see that I want to discuss and have a longer dialog than the
consultation usually lasts. And yes, the vast majority of them were
surprised. Receptive, some of them I prayed to them to be able to have
discussions, others, others developed it themselves, without me having
to do anything. (MI group)

Willing to communicate and ask a lot of questions. Yes, they were
asking all the questions they had read, heard, yes, yes. That is, it was no
longer just their fear. Let’s say theywere afraid of something. “No, but I
also heard this, but I also heard that…” Yes, they were eager, yes, to
know more, especially seeing that I had time. (ERI group)

Even for the physicians from the control group, the situation was new
due to the unusual amount of time allocated to the conversation with the
patient. They reported their patients as being delighted to be heard and
treated as partners in conversation, and emphasized the need to develop
such interactions with patients as a fundamental part of prevention
strategies:

I think most of them were happy. There was also a bit of, a bit of
embarrassment in the way, the discussions are quite laborious, that is,
you enter a little more, you talk more than you are used to. But I find
that people are eager to speak, I mean, it is useful. All in all, I say they
are, they would be keen on such a thing. So, if they ever get to do this
part of prevention at its true value and these discussions at their true
value, I think the population will be at a win. (Control group)

How do you think MI/ERI/your current skills to discuss vaccination
with your patients can be improved to better fit the needs of patients
and health care professionals?. This final question related to potential
improvements to eitherMI or ERI turned out to be unclear, judging from
the first reactions of the interviewees, who tended to refer to the training
sessions rather than the method itself. This could be associated with the
novelty of the approaches, with trainees not having an extensive
knowledge or perception of their own skills that would allow them to
reflect on how thesemethods can be improved to betterfit patients’needs.
Most of the interviewees from the experimental groups mentioned that
they would like to go further with their personal development and with
learning more about MI or ERI. Structural improvements were not an
issue in any interview.What was sometimes mentioned was the necessity
to adapt MI and ERI to instances of interaction to account for the
diversity of possible situations and patient-related specificities:

It must be adapted to each area, each practice, each doctor and each
patient. That’s the improvement you can bring. Because one thing is to
talk to people from big cities, university centers, where there is plenty of
information, it is much easier. The density of both the population and
the information is much higher, and you automatically get a lot more
information and something stays in your head in the end. (ERI group)

Unfortunately, I don’t think I could tell you. I haven’t had, say, hun-
dreds of patients that I’ve interacted with, to be able to say, yes, here,
this thing could be improved, and if there were situations that I could
improve on, it’s clear that there are aspects which you improve punc-
tually. I mean it couldn’t, I don’t know if it could be applied on a large
scale. Yes, yes, that is, there would be things specific to the respective
discussion, which I think everyone can adapt. (ERI group)

Most of the interviewees from the control group mentioned that
training is always needed, especially when it comes to better, more effective
ways of communication. The excerpt below illustrates such an opinion, and
it brings together the needs of patients to be better informed and to have
access to informational materials in a way that is very close to what ERI and
MI offer:

Yes, I think thatwould be useful. I think it would be useful for us too, as
doctors. I don’t know, informational materials, but no, not strictly on
the pathology side, because they read that one, they find it, it’s ok.
Regarding the interaction with them I think it would help. I mean, I
don’t know, certain steps in approaching the discussion, in leading it…
In, that’s what I’m thinking, like, for me, as a doctor. And for them, I
am convinced that anyway to raise awareness is useful. Be it on paper,
or, well, less on the way of emails, messages, you know how it is, in the
countryside it’s more complicated… (Control group)

Discussion
The objective of the reported field test was to assess the impact of two
different communication approaches focused on the HPV and influenza
vaccines, the ERI andMI, on patients’ attitudes toward vaccines, willingness
to get vaccinated, appointments to get vaccinated, satisfaction with their
interactions with the physician, and doubts about vaccination. In this
regard, the results obtained with the ERI are particularly illuminating as
there have been no previous field examinations of its effectiveness. The
training of physicians led to good results in both groups, comparable forMI
toprevious studies in France,Quebec, and theUS38,39. Both groups increased
their knowledge about the communication approaches during training,
although interesting differences emerged among the outcome measures,
with physicians assigned to the ERI training exhibiting lower levels of
perceived difficulty with addressing anti-vaccination arguments and a
greater perception of competence in the trained technique compared to
their counterparts in the MI group. Moreover, the ERI training produced a
greater increase in proactive efficacy (i.e., commitment to vaccination and
self-efficacy) than the MI training.

Positive effects among patients were also observed in the field test, with
increases in positive vaccine attitudes and willingness for the ERI and MI
groups. The changes in these outcomes were significantly greater relative to
the control. The significant increase in vaccinewillingness for the ERI group
remained significant when controlling for pre-test and taking into account
the impact an individual physician might have had, indicating the ERI’s
promise as a technique to address vaccine hesitancy in face-to-face inter-
actions between patients and physicians. Moreover, despite the refutational
nature of the ERI, no differences were observed in patients’ satisfactionwith
the interaction with the physician. Vaccination appointments, a crucial
behavioral outcome that gets closer than the rest of the outcome variables to
increasing the uptake of vaccination, made post-conversation was also
higher in the ERI (+28%, although not statistically significant) and MI
(+34%) groups compared to the control group. Even though an increase in
vaccination appointments constitutes a useful proxy for associated increases
in vaccination rates, a range of interventions is required for appointments to
be successful. In particular, the use of reminders and nudging strategies,
such as pre-scheduled appointments to discuss vaccination, has been found
to be especially effective in previous research40,41.

Across five fixed questions and a wide variety of spontaneous themes,
the semi-structured interviews with physicians offered a very positive
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overview of both the training and the application of MI and ERI in the
context of the HPV and influenza vaccines. Physicians in the three groups
consistently expressed their satisfaction with the creation of space for
empathetic communication with their patients, but the training had a
transformational effect on their approach to dealing with hesitant patients,
who showed openness and willingness to engage in conversations about
vaccination. However, the literature indicates that isolated training would
not enable the learning acquired to be integrated into everyday practice42, as
the addition of feedback and supervision is necessary to foster the acquisi-
tion of the ability to use MI43. Training health professionals in MI and ERI,
therefore, represents a significant investment of time, which may not be
compatible with their availability, and represents a challenge to the training
of a large number of professionals. In this regard, in the EMMIE program
implemented in Quebec to propose an MI to all the mothers of newborns,
the Ministry of Health opted to train vaccination advisers rather than
physicians44. Considering our results, direct training of physicians would
benefit communication with vaccine-hesitant patients if supervision is
possible and if students have the opportunity to apply the technique with
patients.

The obtained results were largely similar in both experimental groups,
but more pronounced for attitudes in the case of ERI and for behavioral
variables in the case of MI. Even though there is a substantive difference
betweenMI and ERI on the theoretical level (e.g., the ERI requires from the
physician a more in-depth analysis and understanding of patient’s speech
and the ability to classify the attitude roots to allow for tailored affirmation
and refutation of misconceptions), these differences might not auto-
matically translate into differences in implementation of medical practice.
Indeed, interviews with physicians assigned to the experimental groups
suggest numerous similarities in how situations were defined and evaluated
—e.g., physicians’ feelings of comfort/discomfort and patients’ reactions.
This might be indicative of empathetic interactions beyond the traditional
power relation between physicians and patients playing a crucial role in the
observed improvement of the tested outcome variables. Positive effects of
taking the time to interact empathetically with patients and listen to their
concerns also emerged in interviewswithphysicians fromthe control group,
albeit very difficult in day-to-day practice due to the lack of time, the high
number of patients, and the administrative tasks physicians must take care
of. As interviewees in this study did not specify fine details of how they
practiced MI and ERI, it would be good for further qualitative research to
investigate the practical differences and commonalities between both
techniques, particularly to ascertain what physicians tend to put into
practice after receiving the respective training.

Despite the strengths of thisfield test (i.e., high-quality training, proper
statistical power, a cultural context of high vaccinehesitancy, post-hoc semi-
structured interviews, etc.), it is important to note some of the limitations of
our results. First, the effects of the ERI and MI on patients’ vaccination
willingness might vary between vaccines, as a result of what attitude roots
are commonly associated with hesitancy toward the vaccines. Most of the
counseling sessionswere in relation to theHPVvaccine, whichmight be less
subject to attitude roots such as conspiracy ideation, which is especially
resistant to change45. However, some of the attitude roots typically involved
in hesitant attitudes toward theHPVvaccine are also difficult to address in a
conversation—e.g., a perception of the vaccine as unnecessary because it
addresses an illness associated with active sexual behaviors and, often
implicitly, the existence of multiple partners, which often constitute com-
plicated topics, especially in communities that are more traditional and
adherent to specific gender roles46.

Second, due to the inherent characteristics of this field test (i.e., phy-
sicians selecting their respective group, and practicing in medical facilities
distant from each other and with patients already registered with them
within the Romanian health care system), it was not possible to achieve
matched randomization across the groups at the baseline of the experiment:
each group started from different levels of vaccine hesitancy. Even though
physicians were given the opportunity to select their group based solely on
their time availability to attend the training session (i.e., not based on

information about the contents of the training), which substantially reduces
the risk of self-selection bias, we cannot rule out this possibility. It is thus
possible that some of the observed increases in positive attitudes toward
vaccines and vaccination willingness can be attributed to unexpected self-
selection bias or regression to the mean, especially in the ERI group.
Nevertheless, the increases in these outcome variables were significantly
larger in the ERI group compared to the control group, evenwhen adjusting
for the baseline imbalances, suggesting that the ERI approach produced
positive changes beyond regression-to-the-mean effects. Furthermore, the
increase in attitudes toward vaccines and vaccination willingness in the ERI
group can be seen as remarkable when considering the fact that the group
was the most vaccine-hesitant at baseline, making them a particularly
challenging target for change.

Third, based on the semi-structured interviews, physicians in the
control group seemed tohave interactedwith their patientsmore thanusual,
which might have increased the effect size of the pre/post post-comparison
of the control group. The control condition in this research involved no
training, which allowed physicians to implement their own communication
style. This choice represents a “care-as-usual” control condition, thus giving
rise to variability in how physicians communicate. 50% of patients in the
control group scheduled a vaccine appointment following consultation,
which seems remarkably high for a group of vaccine-hesitant patients. It
wouldbevaluable for future research to assess thepotential positive effects of
physicians having a dedicated conversation with vaccine-hesitant patients
without any special training.However, an analysis controlling for the effects
physicians themselvesmayhave had regardless of training indicated that the
changes were indeed greater in the experimental groups. For further stan-
dardization of the intervention, it would also be of interest for future
research endeavors to compare the ERI to a style of communication that
focuses only on facts (i.e., no-empathetic refutation), in an experimental
design similar to that used in this study. Non-empathetic refutation has
shownpromising effects on belief change despite patients’ lower satisfaction
with the interaction with the physician7.

Our mixed-methods results obtained in Romania under naturalistic
conditions (i.e., conversations in real medical consultations) suggested that
the use of empathetic conversational strategies may be effective to address
vaccine hesitancy in face-to-face conversations between physicians and
patients. Both MI and ERI (in this case, applied to the context of the HPV
and influenza vaccines) showed significant effectiveness compared to the
control group, with ERI showing slightly superior results to MI in two key
outcome variables: attitudes toward vaccines and willingness to get vacci-
nated. Moreover, semi-structured interviews revealed broad satisfaction
among physicians and patients with the training and implementation of the
techniques under assessment. More research is needed to address potential
implementation constraints, such as time availability during consultations
and long-term effects. However, these results should encourage the devel-
opment of strategies for large-scale implementation of both techniques,
especially in countries with high levels of vaccine hesitancy, such as
Romania.

Methods
Ethics and open science
This field test received approval from the ethics committee of the Romanian
Center for Health Policies and Services. Informed consent was obtained
from all participating physicians and patients.

The experimental design, variables, recruitment strategy, inclusion
criteria, and sample size calculations were pre-registered at https://osf.io/
p87m3.We expected to observe larger improvements between pre-test and
post-testmeasures of thedependent variables inboth theMIandERIgroups
in comparison to the control group (i.e., more positive attitudes towards
vaccines andmorewillingness to get vaccinated). Comparisons between the
MI and ERI groups in post-test measures of patients’ satisfaction, doubts,
and vaccination appointments were deemed exploratory.

All data, questionnaires, and codes used in the study are available at
https://osf.io/rmwvc/.
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Recruitment and training of health care professionals
The field test took place in Dolj County, located in the southwest of
Romania, with 599,567 inhabitants—the 7th largest county in terms of
population size47. The recruitment of physicians for this study was con-
ducted throughanopen announcement disseminatedvia thediscussion lists
of theNational Society ofGeneral and FamilyMedicine,Dolj branch, which
includes 390 physicians. The announcement invited pairs of experienced
physicians with current vaccination responsibilities and nurses (with a role
in patients’ data collection) to participate in the intervention, without tar-
geting specific individuals or practices. Physicians who expressed interest in
the study were given the opportunity to choose one of three participation
pathways: (1) inclusion in the control group, which involved participation
without prior training, (2) inclusion in the ERI group, which required
attending a training sessiononSaturday, January27th, 2024,or (3) inclusion
in the MI group, which required attending a training session on Sunday,
January 28th, 2024. Following the initial expression of interest, participation
lists were created for each group. Physicians were subsequently contacted
individually, in the order in which they had registered, and the study con-
ditions were explained in detail. In the control group, the first 10 physicians
who agreed to participate were selected, while 10 physicians declined par-
ticipation or were not contacted. In the ERI group, 10 physicians agreed to
participate, with 5 declining participation or not being contacted. In theMI
group, 10physicians agreed to participate,while 11 declinedparticipationor
were not contacted.

Basedon the amountof time required to complete their respective tasks
(i.e., training, consultations, and data gathering), physicians in the experi-
mental group were offered €250 in exchange for their participation, phy-
sicians in the control group were offered €200, and the nurses were offered
€100 for their contribution. The initial expectations, based on our sample
size calculations, of having 10 physicians per groupweremet (i.e., 10 trained
in ERI, 10 trained inMI, and 10 who did not receive training for the control
group), with a total of 30 nurses who collected data from patients. Socio-
demographic characteristics of participating physicians can be found in the
Supplementary Material (Supplementary Table 3).

The training sessions for the physicians assigned to the experimental
groups were facilitated by M.M., who was previously trained in ERI by a
member of the EU Horizon 2020 JITSUVAX project (A.F.), with the sup-
port of I.V., a research assistant, andG.G.D., a local general practitionerwho
also serves as a university lecturer. Each 6-hour training session (one for ERI
and one forMI) took placewithin the facilities of theUniversity ofMedicine
and Pharmacy of Craiova.

The ERI training included a theoretical module and several role-
playing exercises that helped physicians understand the conceptual foun-
dations of ERI and acquire the necessary skills to apply the ERI in con-
versations with patients. Prior to the training, a web tool displaying
comprehensive information about the attitude roots, affirmations, and
empathetic refutations used in ERI was translated into Romanian (https://
jitsuvax.info/ro/). Physicians used this tool during training, and its sub-
sequent use was encouraged. The MI training was built upon training
materials produced by the Romanian Center for Health Policies and Ser-
vices in collaboration with Arnaud Gagneur (University of Sherbrooke),
which were previously used in a similar training program for physicians26,48.
As with ERI, the MI training comprised both theoretical modules and
practical role-playing exercises to provide physicians with a deep under-
standing of the conceptual foundations of MI and equip them with the
requisite skills to effectively implement the intervention. Moreover, concise
guides were developed for each vaccine covered in the training (i.e., influ-
enza and HPV), emphasizing key messages and addressing common mis-
conceptions. These guides were provided as tools to all participants in both
ERI and MI training to support informed communication.

Sample of patients
Immediately after completing the training, physicians applied the acquired
skills in conversations focused on the vaccines against HPV or influenza
with a minimum of 10 patients who were identified as hesitant (data

collected between February 12 andMay 16, 2024). Thefirst 10 patients from
each physicianwhomade an appointment as part of routine health care and
were eligible for one of the vaccines (i.e., influenza and HPV), but were not
willing or hesitant to receive the vaccination, were asked to take part in the
study. Those who declined to participate were replaced by the next ones
matching the inclusion criteria. The timing and place of the additional
consultation focused on discussing vaccination were determined by the
physician, either to align with the patients’ preferences or to ensure an
appropriate context for addressing vaccine hesitancy effectively. Patients’
questionnaires were administered before and after this second consultation
by the nurses involved in the study. The proportion of conversations
dedicated toHPV and influenza vaccination varied according to the specific
needs and priorities of each patient population, which differed across
practices. However, interviews conducted with physicians following their
activities indicated that HPV vaccination was more frequently addressed
because the study was conducted outside the flu season. While specific
numbers are provided in only a few of the semi-structured interviews with
the participating physicians, an approximate proportion of HPV con-
sultations is at least 70% of the total.

Sample size calculations using G*Power (v.3.1.9.7) for the group
comparisons in the main outcome variables were performed to estimate a
minimal desirable size of patients of 252 formedium effect sizes of 0.22with
95% power (α = 0.05). This minimum sample size was exceeded in the
study,with afinal sample of 334patients: 105 in theERIgroup, 127 in theMI
group, and 102 in the control group.

Measures
To evaluate the acquisition of ERI and MI-specific skills, the physicians
completed shortened versions of theMISI and the ERISI at the beginning of
the training andagain at its end49. The responses of bothquestionnaireswere
grouped into two overarching variables: Knowledge about the technique
(e.g., identificationof attitude roots), and, in the caseofMI, behaviors related
to the technique (e.g., if they prefer to use questions that call for limited
development or elaboration). Moreover, the post-test of both MISI and
ERISI included a section on perceived competence in the trained technique.
Both groups of physicians also completed a scale on perceived difficulties in
addressing vaccination counterarguments with patients, extracted from
(e.g., “vaccines overwhelm the immune system, especially when taken in
many doses”)32. Lastly, to measure the impact of the training courses on the
determinants of vaccination behavior among health care professionals,
physicians completed the short version of the I-Pro-VC-Be50.

Following previouswork byVerger et al., the items of the I-Pro-VC-Be
were grouped into six constructs51: Confidence in vaccines, composed of
items reflecting perceived risks of vaccines (i.e., how safe physicians perceive
certain vaccines tobe), complacency(i.e., theperceptionof lackofusefulness
of vaccines), perceived benefit-risk balance of vaccines (i.e., the degree to
which physicians perceive that the benefits of vaccines outweigh their
potential risks), and perceived collective responsibility (i.e., the extent to
which physicians recommend vaccines to contribute to community
immunity); trust in authorities (i.e., trust in institutions and health autho-
rities to provide reliable vaccine information and to define the vaccination
strategy); perceived constraints (i.e., perceived practical constraints, such as
cost of or access to vaccines); proactive efficacy, composedof items reflecting
commitment to vaccination (i.e., the extent to which physicians are
proactive in motivating their patients to accept vaccinations) and self-
efficacy (i.e., how prepared physicians feel in terms of knowledge and skills
to address vaccination with patients); reluctant trust (i.e., the “leap of faith”
to trust vaccines and policies even if physicians have doubts); and openness
to patients (i.e., positive attitudes toward hesitant patients).

The effectiveness of training in MI or ERI was assessed by exam-
ining the outcomes of physician-patient interactions in the context of a
conversation about vaccination. The pre-consultation questionnaire for
patients included a Romanian version of the 7 C scale for vaccination
readiness (including a set of components that increase or decrease an
individual’s likelihood of getting vaccinated, such as confidence,

https://doi.org/10.1038/s41541-025-01197-8 Article

npj Vaccines |          (2025) 10:142 9

https://jitsuvax.info/ro/
https://jitsuvax.info/ro/
www.nature.com/npjvaccines


practical constraints, and collective responsibility) and initial will-
ingness to get vaccinated52. The post-consultation questionnaire
included, besides the 7 C scale and the same question on willingness to
get vaccinated, a question asking if the patient scheduled an appoint-
ment to get vaccinated, five questions to assess satisfaction with the
interaction with the physician, and a question asking if the patient still
had doubts about vaccination after the conversation with the physician.
We calculated total averages for the items of the 7 C scale in the pre-test
and the post-test, which resulted in optimal internal consistencies (0.88
and 0.82, respectively).

Means, standard deviations, response rates, and internal consistencies
of the variables can be found in the Supplementary Material (Supplemen-
tary Tables 4–7).

Data availability
The datasets generated and analyzed during the current study are available
in the OSF repository at https://osf.io/rmwvc/.

Code availability
The underlying code for this study is available on OSF and can be
accessed via this link https://osf.io/rmwvc/.
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