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Abstract
Introduction There has been a recent rise in public perception that vaccines are unsafe, fostering vaccine hesitancy (VH). 
Few interventions have focused on teaching medical students’ communication skills for counseling vaccine-hesitant patients.
Methods Our educational intervention, designed for medical students, involved a self-study module followed by an interac-
tive session on VH. Students practiced counseling vaccine-hesitant standardized patients (SPs). Faculty and SPs assessed 
student counseling skills. Students completed pre- and post-intervention surveys to assess attitudes and preparedness to 
counsel VH patients.
Results Students showed a better ability to talk to parents about Human Papillomavirus (HPV) vaccine concerns and Mea-
sles Mumps Rubella (MMR)/autism-related issues than to address patients’ concerns related to the Varicella Zoster Virus 
(VZV) vaccine.
Students’ surveys pre- and post-intervention revealed significant improvement in their vaccination knowledge and comfort 
with counseling vaccine-hesitant patients. Student counseling skills as part of an Objective Structured Clinical Exam (OSCE) 
showed 73% of students asked about immunization and elicited SP concerns, but only 36% counseled appropriately.
Conclusions In the face of emerging VH, physicians play a critical role in advising and influencing vaccination decisions. 
Therefore, it is a core responsibility of medical educators to train medical students on recommending vaccinations and 
responding effectively to vaccine-hesitant parents and patients. Our multifaceted interactive session provided preclinical 
students with knowledge and skills to improve communication skills with VH patients and parents and the need for ongoing 
practice of these VH counseling skills.
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Introduction

Vaccines are safe, effective, and one of the most success-
ful forms of prevention [1]. The proliferation of vaccine 
scares and controversies in the media has resulted in a 
significant public perception that vaccines are unsafe, 
fostering vaccine hesitancy (VH) resulting in popula-
tions with declining immunity and outbreaks of vaccine-
preventable diseases. According to the World Health 

Organization, VH is defined as a delay in acceptance 
or refusal of vaccines despite availability of vaccination 
services [2]. Vaccine attitudes range from full acceptance 
to complete refusal. Healthcare providers remain a cred-
ible source of vaccine information. Research has shown 
that patients who receive a strong recommendation from 
a healthcare provider are 4–5 times more likely to be vac-
cinated [3]. The National Vaccine Advisory Committee: 
“Standards for Adult Immunization Practice” states the 
following: “One of the most important predictors of vac-
cination receipt among adults is a health-care provider’s 
recommendation and offer of a vaccine during the same 
visit.” [4].

In the pediatric context, parents were twice as likely to 
respond to healthcare providers who affirmed the safety 
of vaccines for their children [5]. It is therefore important 
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to provide medical trainees with the appropriate commu-
nication tools for vaccination discussions. During pediat-
ric rotations, few medical students witnessed the provider 
initiation of vaccine discussions with strong vaccine rec-
ommendations [6]. Real et al. demonstrated the success 
of a residency curriculum focused on communication 
strategies with patients hesitant about the influenza vac-
cine, finding a decreased rate of vaccination refusal in 
the post curricular period [7].

There are only a few published reports of educational 
interventions that focus on specifically teaching medical stu-
dents’ communication skills for counseling vaccine-hesitant 
patients and parents. These range from an art-based video 
format helping preclinical students reflect on the health 
beliefs raised by vaccine-hesitant parents [8] to flipped 
classroom and case-based format for third-year students [9]. 
Schnaith et al. showed an educational intervention followed 
by role-play resulted in an increase in student awareness 
about the HPV vaccine as well as improved student comfort 
level discussing this with vaccine-hesitant parents [10]. A 
survey of French medical students concluded that practi-
cal training methods like case-based learning and clinical 
placements resulted in better self-perceived preparedness to 
respond to questions about vaccines [11].

At our medical school, several curricular initiatives have 
been developed to educate medical students about vac-
cines. These curricular interventions and training strategies 
were developed based on our research on vaccine attitudes 
among medical students [12, 13]. Our multifaceted influenza 
vaccine educational intervention in 2011 offered first-year 
medical students experience with vaccine counseling and 
administration and positively influenced student attitudes 
towards influenza [12]. In 2013, we surveyed our students 
on their knowledge and attitudes towards HPV [13]. Nota-
bly, only 40% felt they possessed sufficient information to 
adequately counsel patients and similarly only 40% felt com-
fortable counseling patients. Increased positive attitudes and 
better knowledge scores were noted in vaccinated students 
compared to non-vaccinated students. This impelled us to 
design this educational intervention to teach counseling to 
VH patients.

We designed a curriculum to offer a real-world simula-
tion of VH through a standardized patient (SP) encounter 
followed by SP and faculty feedback on the practiced skills.

The objectives of our study were to:

1. Develop a curricular intervention to improve student 
knowledge and skills when communicating with vac-
cine-hesitant patients.

2. Evaluate personal attitudes and preparedness to discuss 
VH pre- and post-intervention.

3. Evaluate retention of skills during objective structured 
clinical examination (OSCE) conducted a year after the 
educational intervention.

Methods

The University Institutional Review Board (IRB numbers 
1473508–2, 1,537,559–1) approved the study protocol.

Setting and Participants

Second-year medical (M2) students enrolled in an allo-
pathic medical school (n = 126) during the academic year 
2019–2020.

Design of Educational Intervention

This educational intervention was based on a synthesis of 
instructional design theories as proposed by Merrill [14] 
who postulated that student learning will be promoted 
when (1) instruction is problem- or task-centered, (2) 
student learning is activated by connecting what they 
already know or can do with what is to be newly learned, 
(3) students are exposed to demonstrations of what they 
are to learn, (4) they have opportunities to try out what 
they have learned with instructor coaching and feedback, 
and (5) they integrate what they have learned into their 
personal lives [14] (Fig. 1). We selected VH scenarios 
that represented discussions commonly encountered with 
patients/parents across different age groups: Measles 
Mumps Rubella (MMR) vaccine during infancy, Human 
Papillomavirus (HPV) vaccine during pre-adolescence, 
and Varicella Zoster (VZV) vaccine in adults.

Pre‑reading

A self-study module included information regarding VH 
myths about MMR and autism, the retracted Wakefield study 
[15], and resources from the Centers for Disease Control and 
Prevention, including information sheets on HPV, MMR, 
and VZV vaccines.

142 Medical Science Educator (2022) 32:141–147



1 3

Vaccine Hesitancy Session

1. Patient panel with parents who had lost children due to 
vaccine-preventable illnesses and subsequently dedicated 
themselves to spreading awareness about vaccines (The 
Emily Stillman Foundation and Alana’s Foundation).

2. Didactic lecture and interactive workshop delivered by 
faculty discussed VH misconceptions, use of motiva-
tional interviewing skills with vaccine-hesitant patients 
and parents, and guidelines for documentation of vac-
cine refusal and waiver. Information pertaining to the 
HPV, MMR, and VZV vaccine was reviewed.

Simulated VH Encounter with Standardized Patients 
(SPs)

Following the VH lecture, students in small groups (n ~ 6) 
practiced counseling skills with SPs. Three vaccine scenarios 
were developed by the faculty associated with the clinical 
skills course. A pair of students in each group was assigned to 
interview an SP who received standardized training to role-
play each of the scenarios. The SPs were instructed to bring 
up specific myths associated with each vaccine, and students 
were expected to address patient/parental concerns, providing 
education and counseling while maintaining a non-judgmen-
tal attitude. Following each encounter, SPs provided feedback 
from a patient’s perspective of the students’ interaction with 
them as well as specific communication skills. The faculty 
received facilitator guides that included instructions on scor-
ing the clinical information discussed by the student. They 

also provided feedback on overall communication skills. Both 
faculty and SPs completed a grading rubric.

VH Scenarios

1. Parent with concerns about HPV vaccine.
2. Young mother with MMR concerns who has not 

approved any vaccinations for her child.
3. Older adult questioning the need for a “shingles” (VZV) 

vaccine.

Pre/Post‑intervention Survey

Prior to the intervention, students were asked to complete 
a voluntary online 8-item 5-point Likert attitude survey 
designed to measure baseline confidence in their knowledge 
of, and ability to address, VH. Previous research on VH in 
healthcare workers assisted in formulating the content of the 
questionnaire [11, 16]. An identical post-intervention survey 
was administered 2 weeks later.

Retention of VH Counseling Skills 1 Year After 
Intervention

One of the stations of the M3 mid-year OSCE was a comprehen-
sive history on a patient presenting with back pain who also had 
concerns about the influenza vaccine. Students were evaluated 
by SPs who were asked to specifically note whether students had 
asked them about immunization, elicited their concerns about 
the influenza vaccine, and counseled them appropriately.

Fig. 1  Educational intervention

143Medical Science Educator (2022) 32:141–147



1 3

Data and Analysis

All statistical analysis were performed using SPSS version 25.

SP and Faculty Ratings of Student Counseling 
Behaviors and Knowledge

For each of the three scenarios, SPs and faculty concur-
rently rated students. SPs rated students on communica-
tion skills—14 questions were collapsed into agenda build-
ing (maximum 3 points), validation (maximum 5 points), 
knowledge (maximum 4 points), and conclusion (maxi-
mum 2 points). Faculty scored students on their knowledge 
and accuracy of facts conveyed to the SPs (maximum 8 
points). Between scenario scores were compared using the 
Kruskal–Wallis H test for differences between medians; nomi-
nal alpha was set at 0.01. SP and faculty ratings were recorded 
and analyzed independent of and separate from one another.

Pre‑ and Post‑intervention Surveys

Comparison was performed using paired samples T-test.

Results

Of the 126 students attending the VH session, 42 completed 
the VZV scenario, 41 completed the HPV scenario, and 43 
completed the MMR scenario.

Faculty Evaluation of VH Encounter

Mean faculty scores ranged from 5.55/8 (69.35%) for the 
VZV scenario, 6.98/8 (87.2%) for the HPV vaccine, to 7.06/8 
(88.23%) for the MMR scenario. The Kruskal–Wallis H 
(2) = 23.73, p < 0.01 indicated the overall difference between 
groups was significant at the alpha 0.01 level, with students 

Table 1  Vaccine hesitancy encounter—faculty rating of clinical information

SP scenarios:
* Older adult questioning the need for a “shingles” (VZV) vaccine
** Parent with concerns about HPV vaccine
*** Mother with MMR concerns who has not approved any vaccinations for her child

Vaccine VZV* (N = 42) HPV** (N = 41) MMR*** (N = 43) Kruskal–Wallis

Knowledge items • Causes chicken pox and shingles
• Connection between chickenpox 

and shingles/post herpetic neuralgia
• Effectiveness of vaccines
• Recommendations

• Link between HPV and 
cancer

• HPV cause of anogenital 
or oropharyngeal cancer

• HPV vaccine for cancer 
prevention

• Recommendations

• MMR no links to autism 
(Wakefield study redacted)

• Safety of thimerosal
• Safety of multiple child-

hood vaccine administra-
tion

• Safety of MMR
Total (out of 8) 5.55/8.00 6.98/8.00 7.06/8.00 H (2) = 23.73, p < 0.01
Scale •Well discussed at patient level (2)

•Partially communicated (1)
•Not addressed (0)

Table 2  Vaccine hesitancy encounter—SP rating of communication behaviors

SP scenarios:
* Older adult questioning the need for a “shingles” (VZV) vaccine
** Parent with concerns about HPV vaccine
*** Mother with MMR concerns who has not approved any vaccinations for her child

Vaccine VZV* (N = 42) HPV** (N = 41) MMR*** (N = 43) Kruskal–Wallis

Established agenda
(maximum 3 points)

2.1
69.84%

2.8394.31% 2.8695.35% H(2) = 46.94, p < .01

Affirmed/validated my concerns
(maximum 5 points)

2.2645.24% 2.2745.37% 2.3747.44% H(2) = .10, p = .95

Provided medical information about vaccine
(maximum 4 points)

1.8847.02% 3.7192.68% 3.0977.33% H(2) = 76.82, p < 0.01

Conclusion of the interview (maximum 2 points) 1.4572.62% 1.6180.49% 1.7788.37% H(2) = 3.80, p = .15
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assigned to the VZV case scoring significantly lower than 
those assigned to either HPV or MMR cases (Table 1).

SP Rating of Communication Behaviors During VH 
Encounter

There were no significant differences in the students’ abili-
ties to validate the SP concerns at the conclusion of the 3 
scenarios (Table 2). However, there were significant differ-
ences in SP ratings of agenda setting and medical informa-
tion provided in the VZV scenario as compared to the HPV 
and MMR scenarios.

Student Pre‑ and Post‑intervention Survey

Forty-three of the 126 students took the pre-intervention 
survey and 44 of the 126 took the post-intervention sur-
vey. Of these, 20 pairs (16%) of matched surveys were ana-
lyzed and results are shown in Table 3. Post intervention 
there were significant increases in student perception of 

their preparation to recommend vaccines, having adequate 
knowledge about vaccine hesitancy, ability to communicate 
with vaccine-hesitant patients, using evidence-based infor-
mation to counteract messages that misinform the public 
about vaccines and comfort with documentation of vaccina-
tion refusal.

There were no significant increases in the student 
perception of trust in Centers for Disease Control and 
Prevention (CDC) recommendations or their percep-
tion that CDC vaccine recommendations should be 
mandatory.

Retention of VH Counseling Skills 1 Year After 
Intervention

One hundred and twenty-four students obtained a com-
prehensive history as part of the OSCE. Ninety students 
(72.6%) asked about immunizations. Forty-five students 
(36.3%) counseled on VH concerns, while 79 (63.7%) did 
not provide any counseling.

Table 3  Pre-post survey responses

Test is a paired samples t-test. Software used is SPSS
Key, left to right
Pre: average pre-intervention score (out of 5)
Post: average post-intervention score (out of 5)
Change: difference between pre- and post-intervention
Std Dev: standard deviation
Lower 95% CI: lower limit 95% confidence interval
Upper 95% CI: upper limit 95% confidence interval
T: paired samples t score
DF: degrees of freedom (N = 20)
Sig (2 tailed): two tailed significance
Items marked with * differ significantly at alpha .01 level 

Survey item (average score out of 5, 1 = strongly 
disagree, 5 = strongly agree)

Pre Post Change Std Dev Lower 95% CI Upper 95% CI t DF Sig (2 tailed)

Vaccines are safe 4.85 4.90 .05 0.22  − 0.15 0.05  − 1.00 19 0.33
I trust the Centers for Disease Control and Pre-

vention (CDC) vaccine recommendations
4.80 4.95 .15 0.37  − 0.32 0.02  − 1.83 19 0.083

I believe all CDC recommendations should be 
mandatory

4.15 4.40 .25 0.72  − 0.59 0.09  − 1.56 19 0.135

I feel adequately prepared to recommend vac-
cines to patients and parents

3.75 4.65 .90 1.07  − 1.40  − 0.40  − 3.76 19 0.001*

I feel I have adequate knowledge about vaccine 
hesitancy

4.05 4.75 .70 0.80  − 1.08  − 0.32  − 3.91 19 0.001*

I feel comfortable communicating with vaccine 
hesitant patients/ parents

3.60 4.55 .95 0.69  − 1.27  − 0.63  − 6.19 19  < .001*

I feel comfortable using evidence-based informa-
tion to counteract messages that can misinform 
the public about vaccines

4.10 4.80 .70 0.57  − 0.97  − 0.43  − 5.48 19  < .001*

I feel comfortable documenting vaccination 
refusals in the medical record

3.40 4.20 .80 1.15  − 1.34  − 0.26  − 3.11 19 0.006*
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Discussion

In the face of emerging VH, physicians play a critical role in 
advising and influencing vaccination decisions. Therefore, it 
is a core responsibility of medical educators to train medical 
students on recommending vaccinations and responding effec-
tively to vaccine-hesitant parents and patients. Previous studies 
have shown that medical students and residents receive insuffi-
cient training and are not adequately prepared to communicate 
with their patients about vaccines, vaccine myths, and strate-
gies to respond to vaccine-hesitant patients or parents [11, 17].

To the authors’ knowledge, this is the first study that has 
evaluated medical students’ communication skills related to 
VH after an educational intervention using SPs. Our mul-
tifaceted educational intervention was unique, since it gave 
students an opportunity to practice their communication 
skills following instruction about VH in a classroom setting. 
The parents on the vaccine panel who recounted their per-
sonal experiences with devastating consequences of vaccine-
preventable diseases were also an important aspect of this 
educational intervention allowing students to gain insight on 
the patient’s perspective. The subsequent VH encounter ena-
bled faculty and SPs to assess several undergraduate medi-
cal education (UGME) core competencies and also facilitate 
real-time coaching and feedback. Communication strategies 
specifically recommended for conversations involving VH, 
such as motivational interviewing techniques and avoidance 
of adversarial conversations, were emphasized [18].

In our study, SPs rated the students’ ability to commu-
nicate medical information about HPV and MMR vaccines 
higher compared to the VZV vaccine. Faculty assessment of 
student knowledge during the encounter correlated with the 
SP assessment. This illustrates the fact that, in addition to 
communication skills, medical knowledge of the vaccine is a 
critical component when counseling VH patients. Cvjetkovic 
et al. found significant gaps in knowledge among medical 
students with respect to complications of diseases protected 
by vaccines; this could explain the relative misconceptions 
observed during counseling involving the VZV vaccine [19].

It is not very clear to the authors why student knowledge 
about HPV and MMR vaccines was better than that about 
the VZV vaccine since the educational intervention pro-
vided comparable information on all 3 vaccines. As shown 
in previous studies, this could be attributed to the association 
between vaccine-related attitudes affected by personal experi-
ence among our students who had received MMR and likely 
received HPV vaccine, but had no personal experience with 
the VZV vaccine [13, 20]. Hurley et al. have also reported 
inconsistencies in the understanding of the precise indications 
for VZV vaccine among primary care physicians [21]. We 
need to improve the clarity of educational materials to assist 
students in understanding the pathophysiological mechanisms 

involved in the protection afforded by the vaccine. This edu-
cational aspect will be especially important in the context 
of SARS-Cov-2 infection as multiple vaccines with varying 
immunological mechanisms of action become available.

The pre and post surveys suggest this educational inter-
vention significantly improved students’ self-reported per-
ception of their ability to recommend vaccines and com-
municate with vaccine-hesitant patients, as well as their 
comfort with documentation of vaccination refusal.

A year later, student counseling skills regarding VH were 
assessed. Although 73% of students asked about the influ-
enza vaccine and elicited SP concerns, only a 36% counse-
led appropriately. Possible reasons for this poor performance 
could be attributed to the time constraints during the OSCE 
and the fact that VH was not the primary focus of the encoun-
ter during the OSCE.

This study has several limitations. There was only a sin-
gle practice session with SPs, and students did not get an 
opportunity for further practice to refine these VH counseling 
skills. There was a low response rate to the survey (16% of 
matched pairs). These responses may not reflect the views of 
the entire group. Although these limitations exist, important 
conclusions can be gained from this educational intervention. 
Primarily, this intervention demonstrated that it is possible to 
teach preclinical medical students VH communication skills 
in a simulated setting, providing them with a strong founda-
tion of VH counseling skills before they begin clerkships.

Our intervention provided faculty an opportunity to observe 
students perform activities related to Association of American 
Medical College’s Core Entrustable Professional Activities 4 
and 11 (AAMC EPA’s) as well as several competencies related 
to Patient Care (PC), Knowledge for Practice (KP), and Inter-
personal and Communication Skills (ICS). Continued educa-
tion and interventions are needed as they progress, so that all 
medical students graduate with the ability to provide strong 
vaccine recommendations. We plan on assessing these skills 
longitudinally as this student cohort progresses through clerk-
ships, and anticipate improvement after clinical exposure. The 
recent pandemic has underscored the global threat of VH. 
We have continued to refine this program and added addi-
tional scenarios with COVID-19 VH and provided additional 
opportunities for students to practice these counseling skills 
by participating in community vaccine education programs.

Conclusion

This multifaceted educational intervention demonstrated the 
importance of both knowledge and communication skills 
needed during interactions with VH patients. We need to 
equip our future healthcare providers with appropriate skills 
to make informed vaccine recommendations and to respond 
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effectively to vaccine-hesitant patients. We hope this unique 
educational intervention, targeting preclinical medical stu-
dents, will enable them to address these challenging conver-
sations with patients and parents.
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