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Abstract
To identify psychological antecedents of COVID-19 vaccine hesitancy among healthcare personnel (HCP). We surveyed 4603 
HCP to assess psychological antecedents of their vaccination decisions (the ‘5 Cs’) for vaccines in general and for COVID-19 
vaccines. Most HCP accept vaccines, but many expressed hesitancy about COVID-19 vaccines for the psychological ante-
cedents of vaccination: confidence (vaccines are effective), complacency (vaccines are unnecessary), constraints (difficult to 
access), calculation (risks/benefits), collective responsibility (need for vaccination when others vaccinate). HCP who were 
hesitant only about COVID-19 vaccines differed from HCP who were consistently hesitant: those with lower confidence were 
more likely to be younger and women, higher constraints were more likely to have clinical positions, higher complacency 
were more likely to have recently cared for COVID-19 patients, and lesser collective responsibility were more likely to be 
non-white. These results can inform interventions to encourage uptake of COVID-19 vaccines in HCP.
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Introduction

Over 77 million Americans have been infected with COVID-
19, and more than 900,000 have died since the first case 
was identified in the US in January 2020 [1]. Healthcare 
personnel (HCP) have been disproportionately vulnerable to 
infection and death [2], in addition to mental health issues 
associated with caring for COVID-19 patients [3]. Accord-
ingly, the preservation of healthcare capacity has been a 
cornerstone of pandemic response efforts [4], especially in 
the context of new, highly transmissible variants, including 
Omicron [5].

Several COVID-19 vaccines have received emergency use 
authorization (EUA) by the Food and Drug Administration 
[6], and the Pfizer vaccine has received full approval [7]. 

HCP were among the first groups to be prioritized for vac-
cine distribution [8], and they were among the first to receive 
‘booster’ doses [9]. While vaccination rates among HCP 
have generally been high [10, 11], vaccine hesitancy and 
refusal among HCP remain a problem [12, 13]. In response, 
many healthcare organizations have announced COVID-19 
vaccine mandates, and more have done so following full 
approval of the Pfizer vaccine. But staffing shortages, espe-
cially of nurses, have caused other healthcare employers to 
choose not to implement mandates [14], and efforts by state 
governments to prohibit private employer mandates may 
have a similar effect [15]. It is also preferable, from an ethi-
cal point of view, for HCP to voluntarily vaccinate than to 
do so only because vaccination is a condition of employment 
[16].

Our survey of HCP at a large US healthcare system was 
conducted to identify and quantify the beliefs and attitudes 
of HCP related to COVID-19 vaccines. A previous paper 
reported participants’ vaccination status, their intention to 
vaccinate, and the reasons for their vaccination decisions 
[17]. The current paper focuses on those HCP who accept 
vaccines in general, but are hesitant about COVID-19 vac-
cines; knowledge about this group may inform interven-
tions aimed to increase acceptance of COVID-19 vaccines 

 *	 Mark Christopher Navin 
	 navin@oakland.edu

1	 Oakland University William Beaumont School of Medicine, 
Rochester, MI, USA

2	 Oakland University, Rochester, MI, USA
3	 Beaumont Hospital, Royal Oak, MI, USA
4	 HealthTAMCycle3 PLLC, Troy, MI, USA

http://orcid.org/0000-0002-8511-6517
http://crossmark.crossref.org/dialog/?doi=10.1007/s10900-022-01080-w&domain=pdf


520	 Journal of Community Health (2022) 47:519–529

1 3

in HCP as well as others in their social and professional 
networks. This group is of interest because many HCP who 
have received COVID-19 vaccines may continue to be hesi-
tant about COVID-19 vaccines, and their hesitancy may be 
a barrier to their receipt of additional COVID-19 vaccines in 
the future, or of their willingness to advocate for COVID-19 
vaccination in their social networks.

Methods

A survey was conducted at a large, eight-hospital health sys-
tem in Michigan, USA. This survey, fielded from 9 April to 
4 May of 2021, coincided with the third COVID-19 surge 
in Michigan. Of the 37,695 invited HCP (by email), 4603 
completed the survey (12.2% response rate). The study was 
approved by the health system Institutional Review Board.

In addition to demographic questions, this survey 
assessed vaccine attitudes using the validated 5C Psycho-
logical Antecedents of Vaccination Scale [18, 19]. Respond-
ents were also asked about their fear of COVID-19 infec-
tion, their anticipated likelihood of COVID-19 infection, 
their history of COVID-19 diagnosis, and their workplace 
exposure to COVID-19 patients. Participants were asked to 
identify their reasons for and against receiving a COVID-19 
vaccine.

Measures

Respondents were asked their age, gender (male, female, 
prefer not to specify) and race (coded as white yes/no for 
present analyses), as well as vaccination status, mask use 
outside of their work environment, whether they had a clini-
cal work role, whether they worked with COVID-19 patients 
in the past three months (yes/no), whether they had a history 
of COVID-19 diagnosis (yes/no), how severe they believed 
COVID-19 infection would be for them (0–100, from less 
to more severe), and whether they were afraid of COVID-19 
infection (0–100, from less to more afraid) [20].

The 5-item version of the 5C Psychological Antecedents 
of Vaccination Scale was used for vaccines in general and 
modified to assess antecedents for COVID-19 vaccines (10 
total items). There is one item for each of the five Cs: Con-
fidence, Complacency, Constraints, Calculation, and Col-
lective Responsibility, rated on a 7-point Likert scale, from 
Strongly Disagree to Strongly Agree:

•	 “I am completely confident that vaccines are safe.” (Con-
fidence)

•	 “Vaccination is unnecessary because vaccine preventable 
diseases are not common anymore.” (Complacency)

•	 “Getting vaccinated is a hassle.” (Constraints)

•	 “When I think about getting vaccinated, I weigh benefits 
and risks to make the best decision possible.” (Calcula-
tion)

•	 “When everyone is vaccinated, I don’t have to get vac-
cinated, too.” (Collective responsibility) [19]

The Calculation subscale was not included in analyses as 
there was a limited range of responses (i.e., nearly all partici-
pants reported they weigh the risks and benefits in making 
decisions about vaccination) for both vaccines in general and 
COVID-19 vaccines, as would be anticipated. Accordingly, 
we subsequently refer to the ‘4 Cs’ (i.e. confidence, compla-
cency, constraints, and collective responsibility).

Dichotomizing 4Cs into Hesitancy or Acceptance

The 7-point Likert scale can be divided into “agree” 
(strongly agree, moderately agree, agree), “disagree” 
(strongly disagree, moderately disagree, disagree), and 
“neutral” (mid-point on Likert scale). Each item was indi-
vidually recoded as accepting or hesitant (accounting for 
reverse coded items). Neutral responses were excluded from 
analyses for confidence, constraints, and collective responsi-
bility, which allowed us to focus on respondents who shifted 
clearly from acceptance to hesitancy between vaccines in 
general and COVID-19 vaccines. Neutrals were included in 
the “hesitant” category for the complacency item because 
neutrality on the significance of vaccine preventable disease 
is typically more representative of hesitancy. (The absence 
of positive concern about vaccine-preventable disease is suf-
ficient reason to refuse vaccines.)

We then compared participants’ responses to general 
vaccines and COVID-19 vaccines for each of the 4Cs sepa-
rately. We recoded participants as: (1) consistent acceptance 
(accepting for both vaccines in general and COVID-19 vac-
cines on the specific subscale); (2) consistent hesitancy (hes-
itant for both vaccines in general and COVID-19 vaccines on 
the specific subscale); and (3) COVID-19 specific hesitancy 
(accepting of vaccines in general and hesitant of COVID-19 
vaccines). Very few HCP were COVID-19 specific accept-
ing, but vaccine hesitant in general, thus analyses could not 
be conducted on these individuals.

Analyses

Differences in 4C Scores Across Demographic, Work, 
and COVID‑19 Specific Characteristics

Analyses were performed using SPSS 28.0 (Armonk, NY) 
[21]. Analyses were first conducted to examine the direct 
relationships between demographic, work, and COVID-19 
specific experiences (e.g., work with COVID-19 patients, 
personal history of COVID-19 diagnosis) and COVID-19 
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specific 4Cs scores. T-tests were conducted for categorical 
values (e.g., gender, personal history of COVID-19 diag-
nosis, etc.) with each of the 4Cs as the dependent variable 
(with full response scales, non-dichotomized). Correlations 
were conducted for continuous variables (e.g., correlation 
between age and complacency).

Differences Across Consistently Accepting, Consistently 
Hesitant, and COVID‑19 Specific Hesitant Groups

Analyses were then conducted to determine group differ-
ences on key variables amongst participants who were con-
sistently accepting, consistently hesitant, and COVID-19 
specific hesitant. ANOVAs were conducted for continu-
ous variables of age, vaccination status, self-rated belief 
in severity if infected with COVID-19, fear of COVID-19 
infection, and the number of reasons endorsed for and con-
cerns about COVID-19 vaccination. Bonferroni post-hoc 
tests were conducted to determine intergroup differences on 
significant findings. Chi-square analyses were conducted 
for dichotomous variables of gender, race, clinical work 
position, personal history of COVID-19 diagnosis, and past 
3 months work status with COVID-19 patients.

Results

Demographics

HCP included in analyses were 17.1% men with a mean 
age of 46.09 years (SD = 12.98). Nearly 86% of HCP iden-
tified as vaccinated and included those vaccinated (85.4%) 
or scheduled to be vaccinated (0.3%). Almost 15% of HCP 
reported a previous COVID-19 infection, 49.6% worked 
in a clinical care position, 19.7% worked with COVID-19 
patients in the previous three months, and 62.0% always 
wore masks around persons outside of their family.

The COVID-19 4Cs varied significantly based on demo-
graphics, work, and COVID-19 specific variables; see 
Table 1. Women had higher confidence in COVID-19 vac-
cines than men did. Whites had higher confidence, lower 
complacency, and higher levels of collective responsibil-
ity. HCP who had not been diagnosed with COVID-19 
reported higher confidence, lower complacency, and fewer 
constraints. HCP who worked with COVID-19 patients in 
the previous three months had higher confidence, less com-
placency, fewer constraints, and higher levels of collective 
responsibility. HCP in clinical care positions reported more 
constraints. Notably, vaccination status was predictive of 
substantial differences on all of the 4Cs; differences in the 
mean scores between vaccinated and non-vaccinated people 
were between 3.65 points on the Likert scale (confidence) 
and 1.30 points on the Likert scale (complacency).

COVID‑19 Vaccines vs. Vaccines in General

For each of the 4Cs that we analyzed we report the frequency 
and attributes of respondents from three different groups: 
(1) consistent acceptance, (2) consistent hesitancy, and (3) 
COVID-19 specific hesitancy. Most participants were not 
in any of the COVID-19 specific hesitancy groups (83.4%; 
n = 3838). No HCP were in all 4 of the COVID-19 specific 
hesitancy groups, 0.5% (n = 23) were in three of the groups, 
2.6% (119) were in 2 of the groups, and 13.5% (n = 623) 
individuals were in one of the COVID-19 specific hesitancy 
groups. In light of the minimal overlap between the COVID-
19 specific hesitancy groups, we treat these groups as if their 
memberships are distinct; see Table 2. Furthermore, the fact 
that there is very little overlap between these groups suggests 
that, for the 4Cs we analyzed, each of the Cs tracks a distinct 
psychological antecedent of vaccination.

Similarities Across 4Cs

For each of the confidence, constraints, and collective 
responsibility measures, there were some stable differences 
between the members of the consistent acceptance, consist-
ent hesitancy, and COVID-19 specific hesitancy groups 
(note: complacency is presented separately because of the 
different coding approach); see Table 3. On all three meas-
ures, HCP with COVID-19 specific hesitancy were younger, 
more likely to be women, less likely to be vaccinated, and 
more likely to have worked with COVID-19 patients in the 
past three months compared to the consistent acceptance 
group. For each of these subscales, HCP with COVID-19 
specific hesitancy had greater anticipated likelihood of infec-
tion and had lower rates of masking around non-family than 
did the consistent acceptance groups. Individuals who had 
COVID-19 specific hesitancy also reported more concerns 
about vaccines and fewer number of reasons to vaccinate, 
than did members of the consistent acceptance groups. 
Members of the COVID-19 specific hesitancy groups gen-
erally resembled members of the consistent hesitancy groups 
on these variables.

Confidence Specific Differences

HCP who had COVID-19 specific hesitancy for “confi-
dence” were less likely to be white (X2 = 36.41; p = 0.001) 
and more likely to have been diagnosed with COVID-19 
infection (X2 = 53.93; p = 0.001) than the confidence con-
sistent acceptance group; they also reported a higher antici-
pated severity of infection (F = 13.48; p = 0.001) and a lower 
fear of infection (F = 29.52; p = 0.001) than the members of 
the confidence consistent acceptance group. Furthermore, 
HCP with COVID-19 specific hesitancy on “confidence” 
were younger (F = 36.87; p = 0.001) and more likely to be 
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Table 1   Relationship of demographic, work experience, and COVID-19 experiences and beliefs to 4C scores

Table represents the differences in 4C scores across key characteristics in the present study. Bold text indicates a significant difference. For the 
correlations: * = significant difference of 0.05 or less. ** = significant difference of 0.01 or less. Participants were allowed to not answer any 
item, thus response rates across some items in Table 1 reflect the lower response (e.g., gender and clinical care position)

Confidence Complacency Constraints Collective responsibility

M (SD) t, p M (SD) t, p M (SD) t, p M (SD) t, p

Gender
 Men (n = 771) 5.44 (1.77) 6.54, 0.001 1.28 (0.81)  − 0.40, 0.69 2.53 (1.86) 1.76, 0.08 1.56 (1.22) 0.80, 0.42
 Women (n = 3666) 5.89 (1.59) 1.29 (0.85) 2.41 (1.79) 1.53 (1.17)

Race (% white)
 White (n = 3826) 5.55 (1.72)  − 6.60, 0.001 1.28 (0.82) 4.85, 0.001 2.45 (1.81)  − 0.26, 0.80 1.50 (1.14) 7.54, 0.001
 Non-White (n = 740) 5.08 (2.03) 1.45 (1.07) 2.44 (1.85) 1.87 (0.03)

Diagnosed with COVID-19
 Yes (n = 673) 4.99 (2.01)  − 7.70, 0.001 1.48 (1.07) 6.02, 0.001 2.69 (1.89) 3.67, 0.001 1.82 (1.43)  − 0.95, 0.17
 No (n = 3885) 5.56 (1.73) 1.27 (0.83) 2.41 (1.80) 1.17 (0.02)

3 Mos Work w/COVID-19 
Patients

 Yes (n = 898) 5.56 (1.71) 6.69, 0.001 1.27 (0.81)  − 5.31, 0.001 2.39 (1.79)  − 4.35, 0.001 1.51 (1.15)  − 5.83, 0.001
 No (n = 3668) 5.12 (2.03) 1.45 (1.07) 2.69 (1.89) 1.77 (1.45)

Vaccinated
 Yes (n = 3966) 5.96 (1.26)  − 64.55, 0.001 1.14 (0.59) 38.90, 0.001 2.26 (1.73) 18.55, 0.001 1.29 (0.79) 48.01, 0.001
 No (n = 600) 2.31 (1.49) 2.44 (1.43) 3.69 (1.86) 3.40 (1.85)

Clinical care position
 Yes (n = 2241) 5.47 (1.81) 0.98, 0.33 1.32 (0.90)  − 1.60, 0.11 2.54 (1.84)  − 3.52, 0.001 1.55 (1.20) 0.40, 0.69
 No (n = 2274) 5.52 (1.74) 1.28 (0.82) 2.35 (1.78) 1.56 (1.23)

Always mask
 Yes (n = 2798) 5.79 (1.56)  − 14.84, 0.001 1.18 (0.65) 12.63, 0.001 2.26 (1.76) 9.33, 0.001 1.36 (0.96) 14.34, 0.001
 No (n = 1717) 5.00 (2.00) 1.51 (1.10) 2.77 (1.87) 1.88 (1.49)

Correlations
Anticipated likelihood of 

infection
0.18** 0.04* 0.10** 0.07**

Anticipated severity of 
infection

0.08**  − 0.05** 0.03 0.003

Fear of infection  − 0.10**  − 0.12**  − 0.03  − 0.11**
# Vaccine concerns endorsed 0.43** 0.21** 0.27** 0.26**
# Vaccine reasons endorsed  − 0.44**  − 0.27**  − 0.17**  − 0.31**

Table 2   Number of HCP in 
COVID-specific hesitancy 
groups and overlap amongst 
COVID-specific hesitancy 
groups

Crosstabs represent the number of individuals in each COVID-Specific Hesitancy group (e.g., 445 HCP 
were in the Confidence COVID-Specific Hesitancy group) or the overlap between two groups (e.g., there 
were 107 HCP who were in both the Confidence and Constraints COVID-Specific Hesitancy groups)

Confidence (n) Constraints (n) Collective respon-
sibility (n)

Compla-
cency 
(n)

Confidence (n) 445 107 66 51
Constraints (n) 453 41 32
Collective responsibility (n) 154 46
Complacency (n) 115
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vaccinated (X2 = 2125.92; p = 0.001) than the confidence 
consistent hesitancy group.

Constraints Specific Differences

HCP with COVID-19 specific hesitancy on “constraints” 
were more likely to be in a clinical care position (X2 = 15.13; 
p = 0.001) than were members of the consistent acceptance 

group. Also, this is the only one of the three Cs for which 
the COVID-19 specific hesitancy group has no race-based 
difference compared to the corresponding consistent accept-
ance group. Furthermore, HCP with COVID-specific hesi-
tancy on “constraints” were less likely to be vaccinated 
(X2 = 206.34; p = 0.001) than the constraints consistent 
hesitancy group.

Table 3   Differences amongst consistent accepting, consistent non-accepting, and COVID-specific non-accepting

Non-matching superscripts across rows indicate a significance difference between groups. Rows which contain superscripts of a, b, and c, indi-
cate that all three groups were significantly different from one another. Groups with a superscript of “ab” indicate that the group did not differ 
from either of the other two groups. Significance indicates a p-value less than 0.05

Confidence Constraints Collective Responsibility

Consistent 
accept-
ance

Consistent 
hesitancy

COVID-
specific 
hesitancy

Consistent 
acceptance

Consistent 
hesitancy

COVID-
specific 
hesitancy

Consistent 
acceptance

Consistent 
hesitancy

COVID-
specific 
Hesitancy

Age 46.97 
(13.07)a

44.95(12.68)b 40.93 
(11.55)c

46.89(12.95)a 45.44 
(12.82)b

44.05 
(13.01)b

46.64 (13.01)a 42.54 
(12.65)b

44.02 
(12.74)b

Gender (% 
women)

80.9% 
(2745)a

87.7% (299)b 88.5% (377)b 83.4% (2561)a 78.2% (413)b 84.6% (369)a 82.8% (3267)a 77.8% (77)a 85.8% 
(121)a

Race (% 
white)

85.9% 
(2956)a

75.5% (284)b 79.6% (354)b 83.6% (2610)a 85.4% (468)a 85.0% (385)a 85.2% (3420)a 72.2% (78)b 71.4% 
(110)b

Diagnosed 
w/ 
COVID-
19

12.7% 
(437)a

23.4% (88)b 22.5% (100)b 13.6% (425)a 18.6% (102)b 14.8% (67)ab 13.8% (552)a 21.3% (23)b 24.8% (38)b

Vaccinated 98.5% 
(3389)a

30.3% (114)b 46.5% (207)c 92.6% (2891)a 79.4% (435)b 73.1% (331)c 93.6% (3758)a 26.9% (29)b 32.5% (50)b

Clinical 
care 
position

50.1% 
(1713)a

50.1% (183)a 52.8% (230)a 48.1% (1489)a 53.5% (289)b 56.8% (254)b 49.9% (1987)a 47.6% (50)a 49.7% (75)a

Work with 
COVID-
19 
patients

18.0% 
(620)a

28.7% (108)b 24.3% (108)b 18.2% (568)a 21.9% (120)b 24.3% (110)b 18.5% (741)a 34.3% (37)b 30.5% (47)b

Antici-
pated 
Likeli-
hood of 
infection

35.81 
(0.52)a

47.12 (1.71)b 50.47 (1.50)b 36.34 (28.36)a 45.18 
(29.49)b

43.41 
(27.87)b

37.78 (28.43)a 47.82 
(32.73)b

46.62 
(30.89)b

Antici-
pated 
Severity 
of infec-
tion

32.30 
(0.46)a

37.19 (1.52)b 38.83 (1.33)b 33.05 (25.46)a 36.51 
(24.88)b

35.22 
(23.91)ab

33.75 (25.23)a 31.96 
(26.93)a

36.09 
(25.05)a

Fear of 
infection

48.03 
(0.61)a

35.02 (2.05)b 39.89 (1.79)c 47.44 (34.11)a 45.10 
(33.73)a

45.37 
(33.45)a

48.09 (33.81)a 28.05 
(31.14)b

33.91 
(32.04)b

# Vaccine 
Con-
cerns

2.50 
(0.04)a

6.11 (0.14)b 5.49 (0.12)c 2.61 (2.28)a 4.60 (3.05)b 4.35 (2.94)b 2.86 (2.41)a 5.60 (3.02)b 5.78 (3.06)b

# Vaccine 
reasons

6.28 
(0.04)a

2.14 (0.15)b 3.61 (0.13)c 5.96 (2.53)a 5.01 (2.86)b 4.92 (2.98)b 5.96(2.49)a 2.36 (3.22)b 2.34 (2.48)b

Always 
mask w/
Non-
Family

66.2% 
(2269)a

40.0% (148)b 44.9%(198)b 65.5%(2033)a 55.0%(301)b 52.8%(238)b 64.8%(2589)a 31.8%(34)b 44.1%(67)c
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Collective Responsibility Specific Differences

HCP with COVID-19 specific hesitancy on “collective 
responsibility” were less likely to be white (X2 = 33.48; 
p = 0.001) and had less fear of infection (F = 10.23; 
p = 0.001) than did members of the collective responsibil-
ity consistent acceptance group. Furthermore, HCP with 
COVID-19 specific hesitancy on “collective responsi-
bility” were more likely to wear a mask with non-family 
(X2 = 333.78; p = 0.001) than HCP in the corresponding 
consistent hesitancy group.

Complacency Specific Differences

Participants infrequently endorsed the attitude that vac-
cines were unnecessary, thus the following groups were 
created for analyses: consistently accepting, consistently 
non-accepting (including both hesitancy and neutral), and 
COVID-19 specific non-accepting; see Table 4. HCP with 
COVID-19 specific non-acceptance on “complacency” were 
less likely to be white (X2 = 6.07; p = 0.04), less likely to 
be vaccinated (X2 = 528.04; p = 0.001), and more likely to 
have worked with COVID-19 patients in the previous three 
months (X2 = 15.78; p = 0.001) than HCP who were consist-
ently accepting on “complacency”. They also had less fear 
of infection (F = 26.09; p = 0.001), expressed more concerns 
about vaccination (F = 69.25; p = 0.001), endorsed fewer 
reasons to vaccinate (F = 118.30; p = 0.001), and were less 
likely to mask with non-family (X2 = 275.80; p = 0.001) than 

were members of the complacency consistent acceptance 
group. Furthermore, HCP with COVID-19 specific non-
acceptance on “complacency” were less likely to be vacci-
nated (X2 = 528.04; p = 0.001) than HCP who were consist-
ently non-accepting on “complacency”.

Discussion

Previous studies have found that each of the 5Cs can be 
associated with vaccine acceptance and vaccination status 
[18, 19], for the seasonal influenza vaccine in particular 
[22]. Research has also shown that confidence and collective 
responsibility [23]—and complacency [22]—can predict an 
intention to receive COVID-19 vaccines among HCP. Our 
study is the first to track relationships between the 5Cs and 
COVID-19 vaccination attitudes and behaviors among HCP 
after COVID-19 vaccines were available. Consequently, the 
fact that we also found that the constraints item predicts vac-
cination status may indicate that participants in other studies, 
who were asked about prospective barriers to future vac-
cination decisions, could not accurately identify barriers to 
COVID-19 vaccination in advance.

A large number of the HCP we surveyed were accepting 
of vaccines in general, and agreed to receive a COVID-19 
vaccine, but were nonetheless hesitant about COVID-19 vac-
cines along at least one of the 5Cs. An individual can be 
vaccine hesitant even if they agree to be vaccinated [24], and 
HCP are no exception. Vaccine hesitant HCP are less likely 

Table 4   Differences amongst complacency consistent accepting, consistent non-accepting, and COVID-specific non-accepting

Non-matching superscripts across rows indicate a significance difference in the groups (i.e., Consistent Acceptance, Consistent Non-Acceptance, 
or COVID-Specific Non-Acceptance). Rows which contain superscripts of a, b, and c, indicate that all three groups were significantly different 
from one another. Groups with a superscript of “ab” indicate that the group did not differ from either of the other two groups. Significance indi-
cates a p-value less than 0.05

Complacency

Consistent acceptance Consistent non-acceptance COVID-specific 
non-acceptance

Age 46.04 (13.02)a 45.16 (11.50)a 43.51 (12.98)a

Gender (% women) 82.7% (3374)a 78.9% (71)a 85.8% (91)a

Race (% white) 84.7% (3526)a 70.3% (71)b 78.3% (90)b

Diagnosed with COVID-19 14.2% (590)a 26.3% (26)b 21.7% (25)b

Vaccinated 90.9% (3784)a 20.8% (21)b 28.7% (33)b

Clinical care position 50.0% (2062)a 50.0% (48)a 56.1% (64)a

Work with COVID-19 patients past 3 months 18.7% (779)a 39.6% (40)b 29.6% (34)c

Anticipated likelihood of infection 38.20 (28.68)a 44.64 (33.27)ab 46.45 (30.88)b

Anticipated severity of infection 33.81 (25.00)a 29.38 (26.19)b 28.42 (23.33)b

Fear of infection 47.54 (33.80)a 18.63 (27.36)b 25.46 (28.88)b

# Vaccine concerns endorsed 2.35 (1.52)a 3.20 (1.40)b 3.43 (1.21)b

# Vaccine reasons endorsed 3.51 (1.10)a 0.59 (1.22)b 1.31 (1.62)c

Always mask with non-family 63.6% (2633)a 25.3% (25)b 33.0% (38)b
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to advocate for vaccines with patients, family, and friends 
[25], which may undermine community vaccine acceptance 
and uptake, given the high levels of trust that people place in 
HCP, both in general [26] and about healthcare information 
in particular [27, 28]. Also, a vaccine-hesitant HCP may be 
unwilling to accept booster vaccinations in the future.

It can be very difficult to change the minds of people 
who refuse or are hesitant about receiving all vaccines [29]. 
Accordingly, when someone refuses COVID-19 vaccines 
because they refuse all vaccines, it may be especially chal-
lenging to increase their acceptance of COVID-19 vaccines. 
In contrast, someone who generally accepts vaccines, but has 
concerns only about COVID-19 vaccines, may be easier to 
persuade to accept COVID-19 vaccines, including boosters.

Accordingly, our analyses focused on groups that may be 
more responsive to efforts to increase acceptance of COVID-
19 vaccine; see Fig. 1. The members of the COVID-19 spe-
cific hesitancy (or non-acceptance) groups generally have 
high confidence in vaccines and low complacency about 
vaccine-preventable diseases; they identify few constraints 
to vaccination, while embracing a high level of collective 
responsibility for controlling disease. The hesitancy of these 
HCP therefore seems to be related to something particu-
lar about COVID-19 infection or COVID-19 vaccines. Our 

research provides some indication about the sources of their 
COVID-19 specific hesitancy.

First, the similarities between the confidence, constraints, 
and collective responsibility COVID-19 specific hesitancy 
groups are informative. The fact that these HCP are younger 
and more likely to be women than their corresponding con-
sistent acceptance groups indicates that concerns about fer-
tility or pregnancy may be driving some instances of vaccine 
hesitancy in these groups. This is consistent with other stud-
ies about people’s safety concerns about COVID-19 vac-
cines [30]. Also, the fact that members of these three groups 
are more likely to have worked with COVID-19 patients in 
the past three months compared to the consistent acceptance 
groups perhaps indicates that direct experiences of COVID-
19 disease contributes to hesitancy, perhaps by making HCP 
less concerned about infection.

Second, the differences between the different COVID-19 
specific hesitancy groups are also instructive. The fact that 
there is very little overlap in the membership of the four 
COVID-19 specific hesitancy groups indicates that members 
of each group had different motivations for their hesitancy 
and were not merely expressing a general hesitancy about 
COVID-19 vaccines. The differences between other attrib-
utes of the COVID-19 specific hesitancy groups can indicate 

Fig. 1   Characteristics of and potential interventions for individuals more hesitant to COVID-19
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specific origins of vaccine hesitancy and potential sites for 
pro-vaccination interventions.

Less Confidence in COVID‑19 Vaccines

Among people who are generally accepting of vaccines, 
non-white HCP were more likely to worry about the safety 
of COVID-19 vaccines. There is abundant evidence that 
non-white persons often have lower trust in government 
and healthcare institutions [31, 32], and in COVID-19 vac-
cines, in particular [33]. At the time that this survey was 
conducted, COVID-19 vaccines had been available for only 
a few months, such that people could rationally believe those 
vaccines were safe only if they had high levels of trust in 
government and healthcare institutions. In contrast, some-
one who did not have high levels of trust in government or 
healthcare institutions could nonetheless have confidence 
in other vaccines, since they would have had many direct 
personal experiences of their safety and effectiveness. 
This interpretation of our results provides some reason to 
hope that non-white HCP will develop greater confidence 
in COVID-19 vaccines over time, i.e. as they accumulate 
additional personal experiences and scientific evidence of 
the safety and effectiveness of these vaccines. The recent 
history of sustained increases in vaccination rates among 
Black, Asian, and Hispanic Americans may support such 
optimism [34].

Greater Constraints for COVID‑19 Vaccination

When this survey was distributed, COVID-19 vaccines 
were available only at the hospital system’s administrative 
offices, which are located 30–45 min from some HCP’s work 
sites. In contrast, the HCP we surveyed can receive seasonal 
influenza vaccine in their workplace from Occupational 
Health services, and they can receive other vaccines from 
primary care physicians. Therefore, it is understandable that 
some HCP likely faced substantial constraints on receiv-
ing COVID-19 vaccine compared to receiving vaccines in 
general.

Officially, all HCP at this healthcare institution could 
have received compensated release time to travel to receive 
the COVID-19 vaccine, and they could have also taken sick 
days if they experienced side effects. Nonetheless, HCP with 
clinical care positions may have faced substantial barriers to 
receiving a COVID-19 vaccine, and these additional barriers 
may explain why these HCP were more likely to be mem-
bers of the COVID-specific hesitancy group for constraints. 
Staffing requirements for patient care are generally much 
less flexible than staffing requirements for other work roles, 
such as administration or food service work. Also, Michi-
gan was experiencing a surge of COVID-19 infections when 
this survey was administered, such that clinical care workers 

would have been especially burdened by their caretaking 
responsibilities. Even clinical care staff who were not work-
ing on COVID-19 units would have been burdened by the 
surge, as they were often short-staffed, either because of a 
general staffing shortage or because staff from their units had 
been transferred to COVID-19 units during surge conditions.

Less Collective Responsibility for Controlling 
COVID‑19

The COVID-19 specific hesitancy respondents for the col-
lective responsibility measure were less likely to be white. 
This fact may indicate a disturbing relationship between 
race, social solidarity, and decision making about COVID-
19 vaccines. Non-white persons, especially Blacks/African 
Americans, have been disproportionately vulnerable to hos-
pitalization and death from COVID-19 disease, due to their 
increased vulnerability to chronic illness, their high levels 
of employment in service jobs, and their inadequate access 
to health resources [35, 36]. This population has also been 
subject to historical and ongoing forms of healthcare injus-
tice [37], in Michigan in particular [38]. So, members of 
the collective responsibility COVID-19 specific hesitancy 
group have disproportionately been harmed by COVID-
19 infection and have been least helped by society. When 
dominant social groups fail to respect and care for members 
of disadvantaged social groups—but instead leave them to 
face burdens and injustices on their own—it can be reason-
able for members of disadvantaged groups to be skeptical 
about subsequent appeals for ‘solidarity’ and ‘social respon-
sibility’ [39]. Furthermore, the fact that members of this 
group were more likely than the collective responsibility 
consistent hesitant group members to wear masks around 
non-family indicates that this group takes seriously their 
responsibility to avoid directly harming other persons by 
transmitting COVID-19 infection, while they nonetheless 
remained unmotivated by the abstract rhetoric of collective 
responsibility.

More Complacency About COVID‑19

On the complacency measure, the COVID-19 specific non-
acceptance respondents were more likely to have worked 
with COVID-19 patients in the previous three months than 
had the members of the complacency consistent accept-
ance group. This indicates that HCP who have worked with 
COVID-19 patients may be experiencing ‘survivorship 
bias’ when it comes to their judgments about the severity 
of COVID-19 infection. This bias is a tendency to focus on 
those who successfully make it through a selection process, 
while ignoring those who did not make it, in ways that dis-
tort one’s judgment about that process [40]. In this case, the 
HCP in the COVID-19 specific non-acceptance group may 
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have concluded—based on the fact that they did not become 
seriously ill or die after workplace exposure to COVID-19—
that exposure to COVID-19 infection is not especially dan-
gerous and that vaccination is therefore not necessary.

Limitations

This study was conducted at a single health system, so the 
results may not be generalizable to other US healthcare sys-
tems. There may also be a response bias in HCP who were 
willing to complete the survey. However, the large sample 
size, and the range of demographics, work status, COVID-
19 experiences, and 4Cs responses suggest that the results 
are meaningful.

Conclusion

It can be complicated and difficult to persuade vaccine-
hesitant persons to vaccinate, especially if there is insuf-
ficient understanding of the origins of their hesitancy [41, 
42]. Even physicians and nurses are often frustrated in their 
attempts to promote vaccination with hesitant patients and 
families [43, 44]. However, there are evidence-backed tech-
niques for effective pro-vaccination communication. For 
example, motivational interviewing techniques have been 
used with great success by Canadian vaccination counsellors 
and immunization nurses [45, 46]. Other evidence-backed 
techniques include empathic and reflective listening, positive 
pro-vaccination personal stories, and the avoidance of hard 
persuasion or inundating people with vaccine information 
[47–50].

This study identifies areas for future research to better 
understand HCP vaccine hesitancy and for potential inter-
ventions to promote vaccination among hesitant HCP.

First, it is essential for US healthcare institutions to con-
tinue to promote vaccine acceptance, in light of the substan-
tial number of vaccine-hesitant HCP, even among those who 
have for now agreed to receive COVID-19 vaccines. While 
some hesitant HCP agreed to receive COVID-19 vaccines 
(at the time of the survey), perhaps because they anticipated 
a future vaccine mandate, their hesitancy may lead them 
to reject recommended boosters, especially if they discover 
that their institutions’ vaccine mandates are less stringent 
than they originally thought they would be. In the context 
of a nationwide nursing shortage [51], and a widespread 
commitment to provide religious and medical exemptions 
to COVID-19 vaccine mandates [52]—both of which place 
pressure on healthcare institutions to weaken their vaccine 
mandates—healthcare institutions should not assume that 
past compliance is a good indication of their staff’s future 
vaccination decisions. Recent decisions by some health sys-
tems to suspend their vaccine mandates—because of staffing 

shortages—make the ongoing hesitancy of HCP about 
COVID-19 vaccines an even more pressing problem [53].

Second, healthcare institutions should focus pro-vacci-
nation interventions on members of the COVID-19 specific 
hesitancy groups we discussed. These HCP are not commit-
ted vaccine refusers—they accept other vaccines—but they 
have concerns that are particular to COVID-19 vaccines. 
Therefore, this group may be more easily reached than com-
mitted vaccine refusers. The kinds of interventions that may 
work best with them will need to be tailored to facts about 
COVID-19 infection or about COVID-19 vaccines, rather 
than to general facts or values about vaccines or vaccine-
preventable diseases.

Third, this paper’s discussion of the similarities among 
the COVID-19 specific hesitancy groups can identify groups 
of HCP that healthcare institutions should target with pro-
vaccination interventions. For all of the 4Cs, younger HCP, 
women HCP, and HCP who had recently worked with 
COVID-19 patients were more likely to be hesitant about 
COVID-19 vaccines, even though they were generally 
accepting of vaccines. These groups represent low-hanging 
fruit for general pro-vaccination interventions.

Fourth, differences among COVID-19 specific hesitancy 
groups may identify different areas for tailored pro-vaccina-
tion interventions. In particular, messaging about the safety 
of COVID-19 vaccines may focus on overcoming worries 
about the potential impact of COVID-19 vaccines on fertil-
ity and pregnancy, while efforts to facilitate vaccination by 
HCP may focus on removing barriers faced by clinical staff, 
Finally, efforts to promote a sense that all HCP have a col-
lective responsibility to vaccinate should take account of the 
many ways our political and social institutions have failed 
to demonstrate solidarity with nonwhite and otherwise less 
privileged members of our society.
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