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A B S T R A C T   

Objective: To test the impact of varied physician recommendations on COVID-19 vaccine hesitancy. 
Methods: We conducted a vignette-based experimental survey on Prolific, an online research platform. COVID-19 
vaccine hesitant, adult panel members were assigned to one of five messages that varied by recommendation 
style (participatory vs explicit) and strategy (acknowledgement of concerns; comparison to the flu shot; state-
ment that millions of people have already received it; emphasis on protecting others). Vaccine hesitancy was re- 
assessed with the question, “Would you get vaccinated at this visit?”. 
Results: Of the 752 participants, 60.1% were female, 43.4% Black, 23.6% Latino, and 33.0% White; mean age was 
35.6 years. Overall, 33.1% of the initially “not sure” and 13.1% of the initially “no” participants became less 
hesitant following any recommendation. Among the “not sure” participants, 20.3% of those who received a 
participatory recommendation became less hesitant compared with 34.3%− 39.5% for the explicit recommen-
dations. The “protect others” message was most effective among initially “no” participants; 19.8% become less 
hesitant, compared to 8.7% for the participatory recommendation. 
Conclusion: A physician recommendation may reduce COVID-19 vaccine hesitancy. 
Practice Implications: An explicit recommendation and “protect others” message appear to be important elements 
of a physician recommendation for COVID-19 vaccination.   

1. Introduction 

The COVID-19 pandemic has been devastating with nearly 1 million 
deaths in the United States (US) as of May 2022. [1] The magnitude of 
this human tragedy is counter-balanced by the remarkable and un-
precedented scientific achievement of developing multiple, highly 
effective vaccines against COVID-19 less than one year following the 
first report of this new disease [2]. It is estimated that the US vaccination 
campaign prevented more than 275,000 deaths by the end of June 2021 
[3]. Yet, a substantial proportion of eligible individuals in the US remain 
hesitant to be vaccinated against COVID-19, [4] leading to preventable 
deaths and hospitalizations, and continued strain on healthcare systems. 
Since June 2021, more than a month after COVID-19 vaccines became 
widely available to all adults in the US, [5,6] there have been more than 
245,000 deaths due to COVID-19 [7]. Occurring almost exclusively 
among unvaccinated individuals, nearly all of these deaths may have 

been prevented [6]. 
There are reasons to expect that a strong recommendation from a 

physician or healthcare provider may be influential in increasing 
COVID-19 vaccine uptake and an important tool in fostering COVID-19 
vaccine acceptance. Physicians and other healthcare providers are the 
most trusted source of information about the COVID-19 vaccine. [8,9] A 
recommendation from a physician has consistently been associated with 
higher rates of vaccine uptake for other vaccines such as the human 
papillomavirus (HPV) and influenza vaccines. [10–12] One recent study 
found that a provider recommendation for COVID-19 vaccination was 
associated with an increased likelihood of receiving at least one dose of a 
COVID-19 vaccine. [13] A presumptive style recommendation (e.g., 
“you are due for a flu shot”) is associated with increased vaccine uptake 
compared with a participatory style recommendation (e.g., “are you 
interested in getting a flu shot?”) for the influenza and HPV vaccines. 
[14–17] However, it is unknown whether communication strategies that 
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are effective for other vaccines such as HPV and influenza can be 
translated to the COVID-19 vaccine. The unique context for the 
COVID-19 vaccine, including its rapid development, initial availability 
via Emergency Use Authorization, politicization, and unprecedented 
levels of misinformation suggest unique message strategies may be 
needed. 

Our objective was to test a series of physician messages recom-
mending COVID-19 vaccination among vaccine hesitant individuals to 
identify elements that increase intent to be vaccinated. 

2. Methods 

2.1. Study design 

We conducted an experimental vignette-based survey as part of a 
larger study examining COVID-19 vaccination status, intent, knowledge 
and attitudes. Participants who responded “no” or “not sure” to the 
question, “If you could get vaccinated for COVID-19 today, would you?” 
were classified as vaccine hesitant and presented with a brief clinical 
vignette in which they were asked to imagine they were seeing their 
doctor for an annual exam. At the end of the visit, the doctor states that 
the COVID-19 vaccine is available, and the patient is eligible to receive it 
at that visit. Participants were then assigned to receive one of five brief 
physician messages recommending the COVID-19 vaccine, based on the 
last digit of their phone number. Vaccination intent was then immedi-
ately re-assessed. 

2.2. Study participants and survey administration 

Participants were sampled from Prolific Academic Ltd, an online 
platform for research participant recruitment, with over 70,000 active 
U.S participants. Prolific Academic Ltd provides a sample of predomi-
nantly English speaking participants that is more diverse and yields 
higher quality data than other crowdsourcing platforms [18]. It has been 
used in other published studies examining COVID-19 knowledge, per-
ceptions, and vaccination intent [19–22]. Eligible panel members were 
(1) at least 18 years of age, (2) English speaking, and (3) U.S residents. 
We restricted the sample of panel members to those who identified as 
White, Black, or Latino to allow comparisons between these three 
groups. We oversampled Blacks and Latinos given the high levels of 
vaccine hesitancy in these two groups [23,24]. We aimed to achieve 
approximately equal numbers of White, Black, and Latino participants in 
our sample. We conducted preliminary testing of the questionnaire with 
a convenience sample to assess understandability and flow, and to elicit 
feedback on items and content in general. 

The electronic survey was released on Prolific between January 12 – 
February 1, 2021 until we reached the target sample (n ~ 1800). Par-
ticipants were informed that they would be asked to answer a series of 
questions assessing their views on COVID-19 when they signed up for 
the survey. After completing the survey, participants received $1.50 for 
their participation, an amount that was consistent with Prolific’s 
recommendation. This study was reviewed and approved by the UMass 
Chan Medical School Institutional Review Board, the body that oversees 
human subjects research. 

2.3. Survey instrument 

To address the most common concerns cited by hesitant individuals 
about the safety and effectiveness of the COVID-19 vaccine, all physician 
messages included a statement that the vaccine is very safe and very 
effective [23]. In message #1, this statement was followed by, “What do 
you think?”, consistent with a participatory-style recommendation. All 
other messages included an explicit recommendation (“I recommend 
that you get it”). The four messages with an explicit recommendation 
(messages 2–5) differed in the strategy used to encourage vaccination. 
Drawing on principles of empathic communication, persuasion, [25] 

and appealing to prosocial motivations, [26] the four strategies included 
(1) acknowledgement of concerns and reassurance that the physician 
personally reviewed the safety data; (2) comparison to the flu shot (“as 
safe as the flu shot”); (3) a statement that millions of people have already 
received the COVID-19 vaccine; and (4) emphasis on protecting others 
(Table 1). 

In addition to the randomized message testing, the survey included 
items that assessed participants’ intent to be vaccinated against COVID- 
19, knowledge and attitudes about COVID-19 and the COVID-19 vac-
cine, demographic characteristics, and an attention check. Some ques-
tions about the COVID-19 vaccine differed depending on participant 
vaccination intent. For example, respondents who indicated that they 
did not intend to get vaccinated were asked “Please tell us why you don’t 
intend to get vaccinated”. This question was modified to refer to being 
unsure for those who had indicated they were unsure whether they 
would get vaccinated and was not included for those who had indicated 
that they did intend to be vaccinated. Findings from some items unre-
lated to the message testing have been published elsewhere. [27]. 

2.4. Study outcome 

The primary study outcome was reduction in vaccine hesitancy, 
assessed with the question, “Would you get vaccinated at this visit?”, 
following exposure to one of the five physician messages. Response 
options included: yes, no, not sure. For participants whose initial vacci-
nation intent was “not sure”, a response of “yes” on re-assessment was 
defined as less hesitant. Responses of “not sure” or “yes” were defined as 
less hesitant for participants whose initial vaccination intent was “no”. 

Table 1 
Content and Variation of Physician Recommendations.  

Message 
Key 

Message Shorthand Full Message Content 

Elective-style recommendation 
Message 1 

(M1) 
What do you think? We have the COVID-19 vaccine 

available today and you’re eligible to 
get it. This vaccine is very safe and very 
effective. What do you think? 

Explicit or indicated-style recommendation 
Message 2 

(M2) 
As safe as the flu shot We have the COVID-19 vaccine 

available today and you’re eligible to 
get it. This vaccine is as safe as the flu 
vaccine, and it’s MORE effective. I 
recommend that you get it. 

Message 3 
(M3) 

Millions have already 
gotten it 

We have the COVID-19 vaccine 
available today and you’re eligible to 
get it. I know it’s new, but millions of 
people have already gotten it, and 
more people are getting it every day. 
It’s very safe and very effective. I 
recommend that you get it. 

Message 4 
(M4) 

Acknowledge concerns, 
I’ve reviewed the studies 

We have the COVID-19 vaccine 
available today and I’d like you to get 
it. I know some people are concerned 
about the vaccine. I can understand 
feeling that way. I’ve reviewed the 
studies carefully and I am convinced 
that this vaccine is very safe and very 
effective. I believe that getting 
vaccinated would be a very good 
decision on your part. I strongly 
recommend that you get it. 

Message 5 
(M5) 

Protect others We have the COVID-19 vaccine 
available today and you’re eligible to 
get it. This vaccine is very safe and very 
effective. It’s the best way to protect 
the people you are close to from this 
virus and keep them healthy. I 
recommend that you get it.  
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2.5. Analyses 

Participant characteristics were summarized using frequencies and 
percentages. We used crosstabulations and chi-square testing to examine 
differences in selected participant characteristics (age, gender, race/ 
ethnicity, educational attainment, and receipt of flu shot in the prior 5 
years) according to message group to assess the success of the 
randomization. We conducted pre-planned pairwise comparisons to es-
timate differences in the impact of each message compared to each other 
message, using chi-square statistics. We examined and presented these 
separately for the initially “not sure” and initially “no” group because 
prior work suggested these groups would differ [23] and because the 
outcome for these groups is defined differently. We did not adjust for 
multiple comparisons because we wanted to maximize our ability to 
detect possible differences in communication strategies in this explor-
atory study, to be studied further in future randomized controlled trials. 
[28,29]. 

3. Results 

There were 1706 participants who responded to the survey, after 
removing participants who failed the attention check (n = 93) and who 
did not respond to the initial vaccination intent question (n = 10). Of 
these, 756 (44.3%) were classified as vaccine hesitant, responding “not 
sure” (n = 341) or “no” (n = 415) to the question “If you could get 
vaccinated against COVID-19 today, would you?”. Four participants 
who responded “no” to the initial vaccination intent question did not 
respond to the question re-assessing vaccination intent following expo-
sure to a physician recommendation and are therefore not included in 
the analyses, resulting in a final analytic sample of 752 vaccine hesitant 
participants. Of these, 60.1% were female, 43.4% Black, 23.6% Latino, 
and 33.0% White, with a mean age of 35.6 years (range 18–73) 
(Table 2). There were no differences in age, gender, race/ethnicity, or 
educational attainment according to message group assignment (Sup-
plemental Table 1). Among the participants with an initial vaccination 
intent of “not sure”, significantly more of those assigned to receive the 
“acknowledge concerns, I’ve reviewed the studies” message had 
received a flu shot in the last 5 years compared with participants 
assigned to the other message groups (Supplemental Table 1). However, 
there was no association between receipt of flu shot in the last 5 years 
and the primary outcome, becoming less hesitant following a physician 
message (data not shown). There were no significant differences in 
receipt of flu shot according to message group among participants with 
an initial vaccination intent of “no”. 

3.1. Impact of messages 

Among respondents with an initial vaccination intent of “not sure”, 
overall 33.1% (113/341) became less hesitant following a physician 
message, indicating they would get vaccinated at that visit. The partic-
ipatory style recommendation (“what do you think?”) was the least 
effective message with 20.3% (14/69) of participants who received this 
message indicating they would get vaccinated. In comparison to the 
participatory style message, a greater proportion of participants became 
less hesitant after receiving each of the four messages with an explicit 
recommendation (“I recommend that you get it”), including 34.3% (23/ 
67; p = .07) following the “acknowledge concerns, I’ve reviewed the 
studies” message, 36.4% (20/55; p = .05) following the “as safe as the flu 
shot” message, 39.5% (32/81; p = .01) following the “millions have 
already gotten it” message, and 34.8% (24/69; p = .06) following the 
“protect others” message (Fig. 1). There were no statistically significant 
differences in the proportion of participants who became less hesitant 
following each of the four messages that included an explicit recom-
mendation (Fig. 1). 

Of the 411 respondents with an initial vaccination intent of “no”, 
13.1% (54/411) became less hesitant following any of the physician 

messages, indicating they were either not sure or would get vaccinated 
at that visit. The “protect others” message was the most effective at 
reducing vaccine hesitancy among participants who initially responded 
“no” with 19.8% (16/81) becoming less hesitant after receiving this 
message, more than two-fold greater than following the participatory 
style recommendation (“what do you think?”) (9/103, 8.7%; p = .03). 

Table 2 
Characteristics of COVID-19 Vaccine Hesitant Participants Assigned to Receive 
Physician Message.  

Characteristic Overall 
sample 
N = 752 

Initial vaccination intent 
Not sure 
No 

341 (45.3) 
411 (54.7) 

Agea 

18 – 24 
25 – 34 
35 – 44 
45 – 54 
55 – 64 
65 or more 

190 (25.5) 
184 (24.7) 
191 (25.6) 
107 (14.4) 
58 (7.8) 
15 (2.0) 

Gendera 

Male 
Female 
Other 
Prefer not to say 

291 (39.0) 
449 (60.1) 
6 (0.8) 
1 (0.1) 

Race/ethnicitya 

Latino 
White 
Black 

177 (23.6) 
248 (33.0) 
326 (43.4) 

Educationa 

High school or less 
Some college 
4-year college or more 

224 (29.9) 
365 (48.7) 
160 (21.4) 

Employmenta 

Employed 
Unemployed 
Student 
Homemaker 
Disabled 
Retired 
Other 

394 (52.5) 
129 (17.2) 
92 (12.3) 
64 (8.5) 
28 (3.7) 
21 (2.8) 
22 (2.9) 

Household incomea 

Less than $30,000 
$30,000 - $60,000 
$60,000 - $100,000 
More than $100,000 
Prefer not to answer 

242 (32.4) 
255 (34.1) 
159 (21.3) 
67 (9.0) 
25 (3.3) 

Geographic region 
South 
Midwest 
West 
Northeast 

391 (52.0) 
131 (17.4) 
120 (16.0) 
110 (14.6) 

Flu shota 

Ever, in the last 5 years 
Not sure or no 

332 (44.2) 
419 (55.8) 

“In general, how would you rate your overall health?”a 

Excellent 
Very good 
Good 
Fair 
Poor 

69 (9.2) 
205 (27.3) 
309 (41.2) 
137 (18.3) 
30 (4.0) 

“In general, how would you rate your overall mental or emotional 
health?”a 

Excellent 
Very good 
Good 
Fair 
Poor 

91 (12.1) 
174 (23.2) 
225 (30.0) 
185 (24.6) 
76 (10.1)  

a Missing values for less than 1% of the sample (age, n = 7 missing; gender, n 
= 5 missing; race, n = 1 missing; education, n = 3 missing; employment, n = 2 
missing; household income, n = 4 missing; flu shot, n = 1 missing; self-rated 
overall health, n = 2 missing; self-rated overall mental or emotional health, n 
= 1 missing). 

K.A. Fisher et al.                                                                                                                                                                                                                                



Patient Education and Counseling 106 (2023) 107–112

110

The “protect others” message was also more effective than the “as safe as 
the flu shot” message (6/66, 9.1%; p = .07) at reducing vaccine hesi-
tancy, although this did not achieve statistical significance. There were 
no statistically significant differences in the proportion of participants 
who became less hesitant following exposure to the “acknowledge 
concerns, I’ve reviewed the studies”, “what do you think”, “as safe as the 
flu shot”, or “millions have already gotten it” messages (Fig. 1). 

4. Discussion and conclusion 

4.1. Discussion 

Our findings in this experimental vignette-based study of physician 
recommendations for COVID-19 vaccination suggest that a brief but 
explicit physician recommendation may reduce vaccine hesitancy 
among individuals who are unsure or do not intend to get vaccinated. 
Not surprisingly, the impact of a physician recommendation was greater 
among less hesitant (“not sure” as compared to “no”) individuals. 
Nonetheless, reducing vaccine hesitancy among even 10% of the most 
hesitant individuals may still translate into meaningful increases in 
vaccination rates with resultant reduction in COVID-19 cases, hospital 
admissions, and deaths. Our findings are consistent with a recent survey 
that demonstrates an association between receipt of a healthcare pro-
vider recommendation for COVID-19 vaccination with receipt of at least 
one dose of a COVID-19 vaccine [13]. In this study, only about 40% of 
US adults had received a recommendation for COVID-19 vaccination, 
suggesting there may be missed opportunities for providers to promote 

COVID-19 vaccination. Encouraging physicians to provide an explicit 
recommendation is a promising means of increasing COVID-19 vaccine 
uptake in the United States [30]. A clear and effective recommendation 
from a trusted messenger, such as a healthcare provider, is especially 
important in the current context in which COVID-19 vaccines have been 
politicized and misinformation continues to spread [31]. 

In addition to demonstrating the potential for a physician recom-
mendation to increase COVID-19 vaccine acceptance, our study provides 
evidence of which specific messages are most effective. Among the 
initially “not sure” participants, all of the messages that included an 
explicit recommendation were more effective than the participatory 
(“what do you think”?) message, and we did not find a difference be-
tween any of the four messages that included an explicit recommenda-
tion. This suggests that among individuals who are uncertain about 
whether to get vaccinated, an explicit unequivocal strong recommen-
dation from a doctor may be the most essential element to increasing 
vaccination uptake. Our findings suggest a participatory approach is less 
effective at promoting COVID-19 uptake, consistent with what is known 
about other vaccines, such as influenza and HPV [14–17] particularly 
among less hesitant (initially “not sure”) individuals. At the same time, 
an explicit recommendation was not more effective than other messages 
among the more hesitant (initially “no”) participants, indicating a need 
for alternative communication strategies with more vaccine hesitant 
individuals, such as motivational interviewing [32,33]. 

“It’s the best way to protect others” was the only message that was 
significantly more effective at reducing vaccine hesitancy among the 
most hesitant individuals (i.e., those who intended not to get vaccinated 

Fig. 1. Impact of Randomly Assigned Physician Messages on COVID-19 Vaccination Intent.   

(A) Proportion of participants who became less hesitant, according to initial COVID-19 vaccination intent and random message assignment. (B) Total number of 
participants assigned to each message group, number and proportion who became less hesitant, p-values of pairwise comparisons. 
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at the start of the survey). This is consistent with the findings of another 
experimental survey that compared the impact of a “risk-to-others” 
versus “safety-for-others” message on vaccination intent. Although the 
authors found no significant differences between these messages in the 
overall study population, among Hispanic and non-white respondents, 
the “safety-for-others” message significantly increased intent to be 
vaccinated. [34] A more recent study testing the impact of persuasive 
messages on COVID-19 vaccination intent similarly found a prosocial 
message that emphasized protecting others in the community increased 
vaccination intent [35] Collectively, these findings suggest that a “pro-
tect others” message may be particularly effective and highlights the 
need for additional studies to determine how best to tailor messages 
according to specific characteristics such as race or degree of vaccine 
hesitancy. 

The main strengths of this study include demonstrating the potential 
for a physician recommendation to reduce vaccine hesitancy and 
providing empiric evidence of specific physician messages that are most 
effective and can be easily adopted into practice. The vignette-based 
study design afforded a high degree of experimental control over the 
physician messages which would have been impossible to achieve in 
real-world practice. 

Our study has limitations. Our findings must be interpreted in the 
context of the study timing, as the COVID-19 vaccine was only approved 
for Emergency Use Authorization. It has been documented that a larger 
proportion of individuals who were initially less hesitant (“wait and 
see”) have subsequently been vaccinated against COVID-19 than those 
who were initially more hesitant (“definitely not”) [36]. Therefore, the 
population of individuals who remain unvaccinated at the present time 
may be most similar to the initially “no” group in the current study. We 
were unable to assess whether the impact of physician messages in 
practice would parallel the impact in the hypothetical scenarios 
described here. In practice, the quality of the patient-provider rela-
tionship, and whether the patient has a regular provider, would likely 
influence the impact of the message. We are limited in our ability to 
draw robust inferences given the multiple comparisons. It is possible 
that the impact of the messages might have differed had they been 
tailored to a specific individual’s main concern about the vaccine. 
Despite these limitations our results are consistent with other studies. 

5. Conclusion 

In conclusion, these findings provide evidence that a recommenda-
tion from one’s doctor can reduce COVID-19 vaccine hesitancy. This 
highlights the important role of physicians in overcoming COVID-19 
vaccine hesitancy and extends what is known about effective 
physician-patient communication about vaccination. 

Practice implications 

A communication approach that combines an explicit recommen-
dation with a “protect others” message may be the most effective 
strategy for physicians to foster COVID-19 vaccine acceptance. 

Funding 

This project has been funded in whole or in part with federal funds 
from the National Library of Medicine, National Institutes of Health, 
under Cooperative Agreement UG4LM012347 with the University of 
Massachusetts, Worcester. 

CRediT authorship contribution statement 

Kimberly A. Fisher: Conceptualization, Methodology, Investigation, 
Writing – original draft, Supervision, Funding acquisition. Ngoc 
Nguyen: Investigation, Formal analysis, Writing – review & editing, 
Visualization. Hassan Fouayzi: Formal analysis, Writing – review & 

editing. Sonal Singh: Formal analysis, Writing – review & editing. Sybil 
Crawford: Formal analysis, Writing – review & editing. Kathleen M. 
Mazor: Conceptualization, Methodology, Investigation, Writing – re-
view & editing, Supervision. 

Declaration of Competing Interest 

The authors have no competing interests to report. 

Appendix A. Supporting information 

Supplementary data associated with this article can be found in the 
online version at doi:10.1016/j.pec.2022.09.013. 

References 

[1] Centers for Disease Control and Prevention. COVID data tracker. 〈https://covid. 
cdc.gov/covid-data-tracker/#datatracker-home〉. Accessed May 20, 2022. 

[2] Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with pneumonia 
in China, 2019. New Engl J Med 2020;382(8):727–33. 

[3] Galvani A., Moghadas S., Schneider E. Deaths and hospitalizations averted by rapid 
U.S. vaccination rollout. Commonwealth Fund. Published July 7, 2021. 〈https 
://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and- 
hospitalizations-averted-rapid-us-vaccination-rollout〉. Accessed November 2, 
2021. 

[4] Hamel L., Lopes L., Sparks G., et al. KFF COVID-19 vaccine monitor: Octorber 
2021. Kaiser Family Foundation. Published October 28, 2021. 〈https://www.kff. 
org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october 
-2021/〉. Accessed November 2, 2021. 

[5] U.S. Department of Health and Human Services. COVID-19 vaccine distribution: 
The process. 〈https://www.hhs.gov/coronavirus/covid-19-vaccines/distribution 
/index.html〉. Accessed September 20, 2021. 

[6] Bosman J., Leatherby L. U.S. coronavirus death toll surpasses 700,000 despite wide 
availability of vaccines. The New York Times. Published October 1, 2021. 〈https: 
//www.nytimes.com/2021/10/01/us/us-covid-deaths-700k.html〉. Accessed 
October 11, 2021. 

[7] Johns Hopkins University of Medicine. COVID-19 United States cases by county. 
〈https://coronavirus.jhu.edu/us-map〉. Accessed January 17, 2022. 

[8] MassINC Polling Group. Survey: Nearly all Mass. residents want to take COVID-19 
vaccine - But not right away. 〈https://www.massincpolling.com/the-topline/va 
ccines〉. Accessed November 2, 2021. 

[9] Hamel L., Lopes L., Kearney A., Sparks G., Stokes M., Brodie M. KFF COVID-19 
vaccine monitor: June 2021. Kaiser Family Foundation. Published June 30, 2021. 
〈https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-m 
onitor-june-2021/〉. Accessed November 2, 2021. 

[10] Dorell CG, Yankey D, Santibanez TA, Markowitz LE. Human papillomavirus 
vaccination series initiation and completion, 2008-2009. Pediatrics 2011;128(5): 
830–9. 

[11] Kessels SJ, Marshall HS, Watson M, Braunack-Mayer AJ, Reuzel R, Tooher RL. 
Factors associated with HPV vaccine uptake in teenage girls: a systematic review. 
Vaccine 2012;30(24):3546–56. 

[12] Lu PJ, Srivastav A, Amaya A, et al. Association of provider recommendation and 
offer and influenza vaccination among adults aged ≥18 years - United States. 
Vaccine 2018;36(6):890–8. 

[13] Nguyen K, Yankey D, Lu P, et al. Report of health care provider recommendation 
for COVID-19 vaccination among adults, by recipient COVID-19 vaccination status 
and attitudes — United States, April–September 2021. MMWR Morb Mortal Wkly 
Rep 2021;2021(70):1723–30. 

[14] Brewer NT, Hall ME, Malo TL, Gilkey MB, Quinn B, Lathren C. Announcements 
versus conversations to improve HPV vaccination coverage: a randomized trial. 
Pediatrics 2017;139:1. 

[15] Fenton AT, Eun TJ, Clark JA, Perkins RB. Indicated or elective? The association of 
providers’ words with HPV vaccine receipt. Hum Vaccin Immunother 2018;14(10): 
2503–9. 

[16] Hofstetter AM, Robinson JD, Lepere K, Cunningham M, Etsekson N, Opel DJ. 
Clinician-parent discussions about influenza vaccination of children and their 
association with vaccine acceptance. Vaccine 2017;35(20):2709–15. 

[17] Opel DJ, Heritage J, Taylor JA, et al. The architecture of provider-parent vaccine 
discussions at health supervision visits. Pediatrics 2013;132(6):1037–46. 

[18] Peer E, Brandimarte L, Samat S, Acquisti A. Beyond the Turk: alternative platforms 
for crowdsourcing behavioral research. J Exp Soc Psychol 2017;70:153–63. 

[19] Geldsetzer P. Knowledge and perceptions of COVID-19 among the general public in 
the United States and the United Kingdom: a cross-sectional online survey. Ann 
Intern Med 2020;173(2):157–60. 

[20] Kerr JR, Freeman ALJ, Marteau TM, van der Linden S. Effect of information about 
COVID-19 vaccine effectiveness and side effects on behavioural intentions: two 
online experiments. Vaccines 2021;9(4):379. 

[21] Pfattheicher S, Petersen MB, Böhm R. Information about herd immunity through 
vaccination and empathy promote COVID-19 vaccination intentions [published 
online ahead of print September 28, 2021]. Health Psychol 2021. https://doi.org/ 
10.1037/hea0001096. 

K.A. Fisher et al.                                                                                                                                                                                                                                

https://doi.org/10.1016/j.pec.2022.09.013
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
https://covid.cdc.gov/covid-data-tracker/#datatracker-home
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref1
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref1
https://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout
https://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout
https://www.commonwealthfund.org/publications/issue-briefs/2021/jul/deaths-and-hospitalizations-averted-rapid-us-vaccination-rollout
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october-2021/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october-2021/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-october-2021/
https://www.hhs.gov/coronavirus/covid-19-vaccines/distribution/index.html
https://www.hhs.gov/coronavirus/covid-19-vaccines/distribution/index.html
https://www.nytimes.com/2021/10/01/us/us-covid-deaths-700k.html
https://www.nytimes.com/2021/10/01/us/us-covid-deaths-700k.html
https://coronavirus.jhu.edu/us-map
https://www.massincpolling.com/the-topline/vaccines
https://www.massincpolling.com/the-topline/vaccines
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-june-2021/
https://www.kff.org/coronavirus-covid-19/poll-finding/kff-covid-19-vaccine-monitor-june-2021/
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref2
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref2
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref2
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref3
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref3
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref3
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref4
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref4
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref4
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref5
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref5
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref5
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref5
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref6
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref6
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref6
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref7
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref7
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref7
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref8
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref8
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref8
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref9
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref9
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref10
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref10
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref11
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref11
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref11
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref12
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref12
http://refhub.elsevier.com/S0738-3991(22)00436-0/sbref12
https://doi.org/10.1037/hea0001096
https://doi.org/10.1037/hea0001096


Patient Education and Counseling 106 (2023) 107–112

112
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