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A B S T R A C T   

Background: As the state facing the second-largest nursing workforce shortage in the U.S. and low vaccination 
rates among residents early in the pandemic, Texas provided a unique opportunity to examine vaccine hesitancy 
and hesitant adoption among nursing students in an environment where state-level executive orders prohibited 
mandatory vaccinations. 
Methods: The purpose of this study was to describe the level of vaccine hesitancy and hesitant adoption among 
nursing students in the state of Texas. We used a convenient, opt-in, online survey of nursing students conducted 
between mid-April and mid-June 2022. The survey was distributed to all pre-licensure nursing programs in 
Texas. 
Results: The majority of survey respondents (n = 599) were between the ages of 18–28 (68 %), female (88 %) and 
white (57 %). Most received at least one dose of the COVID-19 vaccination (84 %). Of those receiving the 
vaccine, a high proportion (82 %) were identified as hesitant adopters. Respondents cited concerns about side 
effects (57 %) most frequently as the reason for vaccine hesitancy. 
Conclusion: Given the worldwide nursing shortage, factors potentially impacting the future workforce, such as 
vaccine hesitancy and hesitant adoption, must be closely monitored. More research is needed to understand the 
concerns of nursing students and the motivations of hesitant and non-hesitant adopters.   

1. Introduction 

The COVID-19 pandemic brought into sharp focus the disparity of 
individual views on vaccinations in the U.S. Simultaneously, it placed 
unprecedented strains on the healthcare workforce. These new realities 
intersected to create potential threats to the stability of the healthcare 
workforce pipeline. Vaccine development offered a potential means for 
return to normalcy within both global society and the healthcare 
workforce (Gogoi, 2022; Powell, 2020), yet many expressed hesitancy 
and vaccine uptake did not reach anticipated levels (Galiant et al., 2023; 
Gogoi, 2022). Because nursing makes up the largest group of pro-
fessionals in healthcare, it is important to understand vaccine hesitancy 
in this segment and the pipeline of nursing students who ensure its 
future. 

The complex nature and context of the COVID-19 vaccination com-
bined with clinical placement requirements for nursing students pose a 
challenge for nursing educators. While some studies have examined 
vaccine hesitancy among healthcare professionals, including nurses 
(ANF, 2020; Biswas et al., 2021; Gogoi et al., 2022; Kuter et al., 2021), 

few have specifically addressed the views of nursing students after 
vaccines became readily available (Morris, 2022). Most studies 
including nursing students focused on intent to be vaccinated rather 
than actual behavior (Belingheri et al., 2021; Bonnema et al., 2021; 
Fontenot et al., 2021; Manning et al., 2021; Patelarou et al., 2021; Zhou 
et al., 2021). In addition, the definition and measurement of vaccine 
hesitancy are not consistent, producing considerable variation in results. 
Finally, an emerging concept, hesitant adoption, has received limited 
attention in the literature (Moore et al., 2022) Vaccine hesitancy among 
nursing students needs to be better understood to address the challenges 
facing the nursing workforce pipeline. 

The purpose of this study was to describe the level of vaccine hesi-
tancy among nursing students in Texas. As the state facing the second- 
largest pre-pandemic nursing workforce shortage in the U.S. (U.S. 
Department of Health and Human Services, 2017) and low vaccination 
rates among residents (Centers for Disease Control and Prevention, 
2022), Texas provided a unique opportunity to examine vaccine hesi-
tancy in an environment where mandatory vaccinations were prohibited 
by state-level executive orders (Texas Workforce Commission, 2021). 
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2. Literature review 

2.1. Nursing workforce shortage 

Multiple recent reports describe a critical shortfall in the U.S. nursing 
workforce (Martin et al., 2023; Zhavoronkova et al., 2022; Berlin et al., 
2022; U.S. DHHS, 2022; U.S. DHHS, 2017). Even before the pandemic, 
demand for registered nurses (RNs) in Texas was projected to outpace 
the supply every year for the next decade (Texas Health and Human 
Services, 2020). The pandemic placed tremendous strain on the work-
force and exacerbated the shortage; many nurses fled the profession due 
to pandemic-induced workplace conditions that produced trauma, 
exhaustion, moral distress, and diminishing morale (Martin et al., 2023; 
Smiley et al., 2023; Zhavoronkova et al., 2022). Nurses with 10 or fewer 
years of experience are of particular concern since they have reported 
higher levels of fatigue and burnout than more experienced nurses, as 
well as intent to leave the profession within the next five years (Martin 
et al., 2023). 

Researchers of employment patterns of nurses during the pandemic 
point to baccalaureate nursing program applications as a trend that 
bears watching. At the time of this study, Buerhaus et al. (2022) noted 
that applications to nursing programs grew at only 1.5 % in 2020 as 
compared with increases of 4.5 % and 8.5 % in the previous two years. 
Understanding vaccine hesitancy in nursing students may play a role in 
successfully managing the workforce pipeline (Peterson, Lee, & Nugent, 
2022). 

2.2. Mandates 

When clinical agencies began to reopen to students, schools of 
nursing (SONs) in Texas were confronted by conflicting vaccine man-
dates. Federal entities required vaccination for health care organizations 
whilst state government prohibited any public institution from 
compelling COVID-19 vaccination (Texas Workforce Commission, 
2021). With 93 % of programs reporting students with some level of 
vaccine hesitancy (Texas Board of Nursing, 2021), SONs faced multiple 
dilemmas for clinical placement, ranging from the ability to query stu-
dents about vaccine status to planning accommodation for large 
numbers of students declining the vaccine since some clinical sites 
mandated vaccination while others did not. State schools and commu-
nity colleges were particularly challenged since they were constrained 
by Texas mandates for public institutions (Texas Board of Nursing, 
2020). 

2.3. Vaccine hesitancy 

Vaccine hesitancy, described broadly as a “delay in acceptance or 
refusal of vaccination despite availability of vaccination services” that is 
“complex and context specific, varying across time, place and vaccines 
… and influenced by factors such as complacency, convenience and 
confidence” (MacDonald, 2015, p. 4163) is not limited to the COVID-19 
era. Even before the COVID-19 pandemic, WHO identified vaccine 
hesitancy as one of the top 10 concerns in its 5-year strategic plan (WHO, 
2019). Vaccines are a crucial element of countermeasures against epi-
demics, and hesitancy can potentially limit public health response 
against pathogens. Complicating efforts to address hesitancy is the 
complexity of the concept itself. In current literature, it encompasses 
varying conceptualizations of cognitions, affects, behavior, decision- 
making, and associations with concepts such as confidence, trust, com-
placency, and convenience (Bussink-Voorend et al., 2022). Some re-
searchers now recommend that the focus of vaccine hesitancy be 
redirected toward a state of indecision or uncertainty (Bussink-Voorend 
et al., 2022; Larson, 2022; Larson, Gakidou, & Murray, 2022). Other 
researchers, however, note the existence of a “middle ground” in which 
individuals display hesitancy toward a vaccine and yet proceed with 
vaccination. This latter conceptualization has led to an emerging 

concept in recent literature known as “hesitant adoption” (Eichelberger 
et al., 2022; Moore et al., 2022; Willis et al., 2021). 

2.4. Hesitant adoption 

Recent studies suggest that individuals move along a spectrum of 
vaccine adoption and refusal, making decisions based on contexts 
including lived experiences and personal motivating factors (Eichel-
berger et al., 2023). Hesitant adopters are described as “individuals who 
express some level of hesitancy about the vaccine but have also received 
at least one dose of the vaccine” (Moore et al., 2022, p.1 abstract). Re-
searchers seeking to shed light on the concept of hesitant adoption 
recently explored factors that aided in overcoming barriers to vaccina-
tion, motivating factors, and trusted sources for vaccine information 
(Moore et al., 2022; Willis et al., 2021). They emphasized that “hesi-
tancy toward vaccination should not be conflated with vaccine refusal, 
just as vaccine compliance should not be conflated with a lack of hesi-
tancy” (Willis et al p.8). Those who hesitantly adopt now may progress 
to refusal in the future. To prepare for future epidemics, especially those 
caused by emerging or novel viruses including what the WHO refers to 
as “Disease X” (WHO, 2022), it is crucial to examine hesitant adoption. 

2.5. Vaccine hesitancy in healthcare professionals 

Several studies have examined COVID-19 vaccine hesitancy among 
healthcare professionals, including nurses (Rich-Edwards, 2022; Amer-
ican Nurses Foundation, 2020; Biswas et al., 2021; Gogoi et al., 2022; 
Kuter et al., 2021; McCready et al., 2023). Levels of hesitancy vary 
widely, with one scoping review reporting a range of 4.3 % to 72 % 
(Biswas et al., 2021). Vaccine hesitancy varied across roles and was 
associated inconsistently with multiple variables (McCready et al., 
2023). In a survey of 12,939 nurses in the United States, the American 
Nurses Foundation (October 2020) found that only 34 % of respondents 
would voluntarily be vaccinated if their employer did not require it and 
only 14 % were very confident in the vaccine development process. In 
contrast, Rich-Edwards et al. (2022) found hesitancy to be rare (6.7 %) 
in their survey of 32,426 current and former nurses. This survey was 
conducted prior to issuance of COVID-19 vaccination mandates for 
healthcare professionals, yet 93 % had been, or planned to be, vacci-
nated. Despite these variations, common themes cited by respondents 
for not receiving the vaccine included concerns related to its safety, 
efficacy, and potential side effects (McCready et al., 2023; Rich-Edwards 
et al., 2022; Biswas et al., 2021; American Nurses Foundation, 2020). 

2.6. Vaccine hesitancy in nursing students 

Studies including nursing students have been conducted in China, 
(Zhou et al., 2021), Europe (Belingheri et al., 2021; Petalarou et al., 
2021), and the United States (Bonnema et al., 2021; Fontenot et al., 
2021; Manning et al., 2021; Morris,et al.,2022). Two studies focused on 
single schools in the Eastern and Northeastern U.S. regions and included 
faculty and students (Manning et al., 2021; Morris, et al., 2022). One U. 
S. study (Bonnema et al., 2021) included ten schools of medicine, 
nursing, and pharmacy randomly selected from the U.S. News & World 
Report 2021 Best School Rankings. Another U.S. study (Fontenot 
et al.,2021) included a convenience sample of five schools in five U.S. 
regions. 

Most studies including nursing students were conducted between 
August 2020 and January 2021 (Belingheri et al., 2021; Bonnema et al., 
2021; Fontenot et al., 2021; Manning et al., 2021; Petalarou et al., 2021; 
Zhou et al., 2021). This time frame began before the COVID-19 vaccine 
became available and ended when the vaccine was in its earliest stages 
of availability, thus these studies focused on students’ intent to be 
vaccinated against COVID-19 and/or attitudes and beliefs influencing 
this intent. The percentage of participants who expressed willingness to 
accept a COVID-19 vaccine ranged from 43.8 % to 83.6 % in sample sizes 
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ranging from 170 to 2249. Frequently cited reasons for vaccination 
included protecting others or oneself. Predominant concerns expressed 
included safety, side or adverse effects, and rapidity of the development 
process. 

One study of nursing students and faculty was conducted later in the 
pandemic. Morris et al. (2022) collected data at a university in the 
Eastern region of the U.S. between February and March of 2021. Seventy 
percent (n = 170) of the participants had received at least one dose of 
the COVID-19 vaccine. Morris et al. found that 89.4 % (n = 235) were 
either fairly or completely confident that the vaccine was safe, and that 
only 22 % (n = 58) of those willing to receive the vaccine reported 
moderate to high concern regarding side effects or long-term efficacy. 

Several challenges to interpreting findings of these studies exist. 
Most utilized survey methodology and convenience samples with 
investigator-designed instruments based on literature related to atti-
tudes, beliefs, and behaviors surrounding vaccinations. No studies uti-
lized the Vaccine Hesitancy Scale-Adult (aVHS) or other established 
scale to measure vaccine hesitancy, instead basing it on responses 
indicating uncertainty about, or refusal of vaccination when it became 
available. The lack of consistent definition or measurement is a barrier 
to understanding hesitancy. Geographic and cultural context of the 
various studies limit generalizability to other countries or regions. 

3. Methods 

3.1. Design 

To better understand the level of vaccine hesitancy in Texas nursing 
students, a descriptive study using a convenience sample was conducted. 
Through an opt-in online survey approach, data were collected between 
mid-April and mid-June 2022. 

3.2. Sample and data collection procedures 

The survey was distributed by email to faculty and/or administrators 
in every pre-licensure program in the state (N = 110). Any student age 
18 or older enrolled in a pre-licensure nursing program based in Texas 
was eligible to participate. 

3.3. Instruments 

The survey was comprised of a total of 22 items covering de-
mographic (4 items) and nursing program variables (e.g. public or pri-
vate academic setting, 5 items), vaccine status (e.g. received at least one 
dose of COVID vaccine, 3 items), and the Vaccine Hesitancy Scale - Adult 
(aVHS) (10 items) (Akel et al., 2021). To develop the survey questions 
not included in the aVHS, we reviewed previous studies of vaccination 
attitudes, beliefs, and behavior (Arce et al., 2021; Burke et al., 2021; 
Salmon et al., 2021). 

The aVHS was not modified for use in this study. Across multiple U.S. 
and international samples, the aVHS has performed as valid and reliable 
measure of vaccine hesitancy (Akel et al., 2021). The instrument’s 10 
items are scored according to a 5-point Likert scale ranging from 
“strongly disagree” to “strongly agree”. The scale score can range from 
10 to 50. Across several samples, internal reliability is strong (α > 0.8). 
When the aVHS score is used dichotomously (cut point at 25), it dem-
onstrates strong discriminating properties across multiple populations 
(Akel et al., 2021). That is, vaccine acceptance is much more likely in 
individuals with low vaccine hesitancy scores and less likely for those 
with high vaccine hesitancy scores. 

3.4. Institutional review board 

This study was approved by the Sam Houston State University 
Institutional Review Board on March 21, 2022 (#IRB-2021–355). 

3.5. Data analysis 

Descriptive statistics were used to describe the distribution of de-
mographic, nursing program, and vaccine status variables, and the aVHS 
score. Nonparametric procedures were used to determine if significant 
differences existed between categories of vaccine status and vaccine 
hesitancy (aVHS) in key study variables. Due to low counts in multiple 
cells or lack of statistical significance, no statistically significant differ-
ences are reported in this analysis (McHugh, 2013). 

4. Results 

4.1. Sample characteristics 

A total of 640 individuals began the survey, with 599 completing it. 
The 41 respondents who did not complete the survey were removed 
from the analysis. Table 1 describes the characteristics of the re-
spondents. The majority of the sample was female (525, 88 %), between 

Table 1 
Characteristics of Prelicensure Nursing Students in Texas, Spring 2022.    

(n, %) 

Gender Female (525, 
87.7) 

Male (69, 11.5) 
Non-binary (3, 0.5) 
Prefer to self-describe (2, 0.3) 

Age 18–28 (410, 
68.5) 

29–38 (134, 
22.4) 

39–48 (42, 7.0) 
49–58 (11, 1.8) 
59–68 (2, 0.3) 

Academic Setting Public (485, 
81.0) 

Private (108, 
19.0) 

Ethnicity Not listed (3, 0.5) 
Hispanic or Latino (136, 

22.7) 
White or Caucasian (339, 

56.6) 
Black or African American (63, 10.5) 
Multiracial or Biracial (28, 4.7) 
Asian or Pacific Islander (27, 4.5) 
Native American or Alaskan 
Native 

(3, 0.5) 

Nursing Degree Associate Degree (149, 
24.9) 

Bachelor’s Degree (444, 
74.1) 

Other (6, 1.0) 
Military Service Yes (24, 4.0) 

No (575, 
96.0) 

Terms from Graduation 1 (180, 
30.1) 

2 (144, 
24.3) 

3 (123, 
20.6) 

4 (91, 15.2) 
5 (25, 4.2) 
6 (27, 4.5) 
7 (4, 0.7) 
8 (3, 0.5) 

Employed in Healthcare Yes (234, 
39.1) 

No (365, 
60.9) 

At least one dose of COVID-19 
Vaccination 

Yes (507, 
84.8) 

No (92, 15.2)  
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the ages of 18–28 (410, 68 %), and White or Caucasian (339, 57 %). 
Most respondents were enrolled in a public academic setting (485, 81 
%), pursuing a bachelor’s degree (444, 74 %), and were two terms or less 
from graduation (324, 54 %). 

4.2. COVID-19 vaccine 

As expected, a majority of the responding nursing students had 
received at least one dose of the COVID-19 vaccine (507, 85 %). Due to 
the low number of unvaccinated respondents, significant differences in 
vaccination rates by demographic characteristics, such as ethnicity, 
could not be determined. However, it is noted that a higher proportion 
of White or Caucasian respondents were unvaccinated (23.5 %) than the 
total sample (15.4 %) (see Table 2). Of those respondents employed in 
healthcare (234, 39 %), less than half reported their employer required 
the COVID-19 vaccination (69, 29 %). 

Respondents who reported receiving the COVID-19 vaccination 
(84.6 %) were asked, “Why did you receive the vaccination?” The most 
frequent response was, “I want to protect others in the community” 
(138, 27.3 %), followed by “I want to protect myself” (135, 26.7 %) and 
“It was required for clinical placement” (134, 26.6 %). Table 3 lists the 
frequency of all reasons given. 

4.3. Vaccine hesitancy 

Consisting of 10 items, the internal consistency of the Adult Vaccine 
Hesitancy Scale (aVHS) was strong (α = 0.89). The majority of re-
spondents scored greater than 25 on the aVHS, classifying them as 
vaccine hesitant (565, 94 %). Scores for the aVHS were skewed toward 
the upper end of the range. As seen in Fig. 1, more than 50 % of re-
spondents scored higher than 41 (M = 38.17, range 10–––50, SD =
8.61). When asked about factors that caused COVID-19 vaccine hesi-
tancy, the most frequent response was, “I am concerned about side ef-
fects” (341, 57 %). Additional responses are reported in Table 4. 
Respondents could select multiple reasons for their hesitancy. Due to the 
low number of low-hesitancy respondents, significant differences in 
hesitation levels by demographic characteristics, such as ethnicity, could 
not be determined. 

Respondents were able to “write in” other reasons for hesitancy. 
Approximately 10 % (60) shared comments.Comments generally fell 
into several major groupings, including side effects, vaccine ineffec-
tiveness, COVID-19 is not a threat to my health, and ulterior motives for 
vaccinations. Responses ranged from, “Serious side effects like death” to 
“…fertility because I am young and would like to have kids…” to “The 
COVID vaccine is evidently a political issue with monetary gain for 
some. The American people have been lied to by government health 
organizations…” An apparent theme across the reasons for hesitancy 
most commonly selected and the write-in comments is the lack of trust in 
public health messaging and/or its sources. 

Hesitant adopters were identified as respondents who were vacci-
nated and reported a high level of vaccine hesitancy (see Table 5). Of the 
vaccinated respondents (508), 97 % (493) were classified as highly 
hesitant, indicating an unexpectedly high proportion of “hesitant 

adopters” in this sample. 

5. Discussion 

Fewer than half of the respondents were employed in health care 
(39.1 %), and of these, only 29 % reported that their employer required 
vaccination. Thus, for the majority of nursing students, their only 
mandate to receive a COVID-19 vaccination was related to their 
enrollment in a prelicensure program and/or clinical placement for 

Table 2 
Vaccination Rates by Race/Ethnicity of Prelicensure Nursing Students in Texas, 
Spring 2022.   

Vaccinated (n, %) Unvaccinated (n, %) 

Race/ethnicity not listed here (3, 100) (0, 0.0) 
Asian or Pacific Islander (27, 96.4) (1, 3.6) 
Black or African American (57, 91.9) (5, 8.1) 
Hispanic or Latino (131, 97) (4, 3.0) 
Multiracial or Biracial (26, 92.9) (2, 7.1) 
Native American or Alaskan Native (3, 100) (0, 0.0) 
White or Caucasion (260, 76.5) (80, 23.5) 
Total (507, 84.6) (92, 15.4)  

Table 3 
Reasons for Receiving the Vaccination Given by Prelicensure Nursing Students 
in Texas, Spring 2022.   

(n, %) 

I live with a person who is susceptible or vulnerable (34, 6.7) 
I want to protect myself (135, 26.7) 
I want to protect others in the community (138, 27.3) 
It was required for clinical placement (134, 26.6) 
My employer required it (21, 4.2) 
Other (45, 8.6)  

Fig. 1. Histogram of aVHS Scores for Prelicensure Nursing Students in Texas, 
Spring 2022. 

Table 4 
Reasons for Hesitancy Given by Prelicensure Nursing Students in Texas, Spring 
2022.   

(n, %) 
I am concerned about side effects (341, 56.9) 

There are medications that can help if I get COVID-19 (54, 9.0) 
I am not concerned about getting seriously ill (109, 18.2) 
I don’t like needles (27, 4.5) 
I think the vaccine development process was too quick (253, 42.0) 
I don’t think the government should tell me what to do with my body (249, 41.6) 
I don’t trust public health officials (83, 13.9) 
I don’t think the COVID outbreak is as serious as people say (1, 0.2) 
My own immune system is strong enough to protect me (141, 23.5) 
I think the vaccine approval process was too quick (270, 45.1) 
I don’t think my employer should tell me what to do with my body (229, 38.2) 
I have several allergies (28, 4.7) 
My religious or spiritual beliefs (90, 15.0) 
My political beliefs (38, 6.3)  

Table 5 
Levels of Vaccine Hesitancy by Vaccination Status in Prelicensure Nursing Stu-
dents in Texas, Spring 2022.   

High Hesitancy (n, %)* Low Hesitancy (n, %) Total (n, %) 

Vaccinated (493, 82.3) (15, 2.5) (508, 84.8) 
Unvaccinated (72, 12.0) (19, 3.2) (91, 15.2) 
Total (565, 94.3) (34, 5.7) (599, 100) 

*All percentages are of the total number of respondents (599). 
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required nursing courses. It is not surprising, then, that one of the most 
frequently cited reasons for receiving the vaccine was “It was required 
for clinical placement” (26.6 %). Other researchers have identified 
school as a structural motivator among hesitant adopters (Moore et al., 
2021). With multiple clinical facilities requiring the vaccine for place-
ment even if SONs did not or could not, inability to participate fully in 
clinicals could be a potent motivator. 

The most frequently cited reasons for receiving the vaccine were 
related to the protection of others and self, which is consistent with key 
motivators for vaccine uptake identified by other studies (Belingheri 
et al., 2021; Kuter et al., 2021; Manning et al.,2021; Moore et al., 2021). 
Concern for side effects was cited by the highest percentage of re-
spondents as a reason for hesitancy, which is consistent with multiple 
studies (Gogoi et al., 2022; Belingheri et al., 2021; Graupensperger et al., 
2021; Kuter et al., 2021; Petalarou et al., 2021; Zhou et al., 2021). Our 
study did not attempt to delineate concern over long versus short-term 
side effects, so we cannot ascertain which type of side effect was of 
greatest concern to our participants, although consistent with Gogoi 
et al. (2022) and Morris et al. (2022), several write-in responses to our 
study specifically addressed “fertility.” As in other studies, this issue of 
trust seemed to underlie many of the reasons identified for hesitancy in 
our sample (Manning et al., 2021). Concerted efforts to understand and 
remedy the distrust between future and current healthcare providers, 
authorities in public health, and members of the research community, 
represent a critical challenge to address before the emergence of the next 
global health threat. 

Our finding that more than 80 % of vaccinated participants in our 
study were categorized as having “high hesitancy” according to the 
aVHS was surprising. It contrasts sharply with other research that found 
a high degree of confidence in the vaccine and its safety (Morris et al., 
2022) or described hesitancy as “rare” (Rich-Edwards, 2022). On the 
surface, this finding seems counterintuitive because a common 
assumption is that vaccinated individuals are not hesitant. Indeed, if, as 
some researchers suggest, vaccine hesitancy is “an attitude or senti-
ment” that “precedes a decision to become (or not become) vaccinated” 
(Larson et al., 2022), once the decision has been made, the moment of 
hesitancy has passed. Other researchers point out, however, that vaccine 
hesitancy is “complex and context specific,” changeable, and affected by 
multiple factors (MacDonald, 2015, p.4163); decision-making about 
vaccination exists across a spectrum (Eichelberger, 2022); and that 
conflating hesitancy with refusal is misguided (Willis et al., 2021).The 
complex nature and context of the COVID-19 vaccination combined with 
clinical placement requirements for nursing students pose a distinct 
challenge for nursing educators. 

A strength of our study was that our survey queried all participants, 
regardless of vaccination status, about potential reasons for, or barriers 
to, vaccination. Although several studies could only explore intent due 
to the timing of vaccine release, limiting questions about hesitancy to 
those deemed “hesitant” will likely miss valuable information from 
those who could become “hesitant adopters.” Use of the aVHS allowed 
us to identify hesitant adopters, and the unexpectedly high levels of 
hesitant adoption in our sample prompted concerns regarding the po-
tential for moral injury. Moral injury is “acting [in a way] that go[es] 
against an individual’s value and moral beliefs” (Norman & Manguen, 
2020). Little is known about moral injury in this context. Comparing 
hesitant adopters with non-hesitant adopters across time may provide 
valuable insights into mitigating the effects of moral injury related to 
vaccination. 

Although disentangling attitude from behavior will likely be valu-
able in providing greater clarity between hesitancy and vaccination, it 
does not capture the dilemma faced by those who are compelled to take 
an action (vaccination) while simultaneously experiencing hesitancy. It 
is essential to acknowledge this “middle ground”. Nursing students who 
hesitantly adopt because they perceive they have no choice may be at 
increased risk for moral distress/injury. This is concerning because 
moral distress/injury has been associated with “intent to leave” the 

nursing profession (Sheppard et al., 2022; Ulrich et al., 2022). Given the 
potential moral distress or injury to student nurses related to hesitant 
adoption of the COVID-19 vaccination, and the certainty of additive 
effects experienced throughout a career in nursing, nurse educators may 
wish to consider curriculum content designed to teach future nurses 
skills related to moral resilience and moral repair (Rosen, Cahill, & 
Dugdale, 2022). 

6. Limitations 

This study’s generalizability is constrained by several limitations 
common to online surveys using convenience samples. First, it is not 
known how well the sample reflects the population of nursing students 
in Texas. Second, respondents self-selected into the study introducing 
the possibility of bias. To partially address these limitations, we 
compared the demographic characteristics of our sample with data from 
reputable sources describing similar characteristics at state levels. In 
most demographic and other characteristics, our sample generally re-
flects 2022 graduates from nursing programs in Texas, differing most 
notably in race and type of program.Somewhat more than half of our 
sample was white (56.6 %) while somewhat less than half of 2022 
graduates were white (41.3 %). In the study sample, 74.1 % of partici-
pants were enrolled in BSN programs compared to 44.5 % of Texas 2022 
graduates (Texas Center for Nursing Workforce Studies, 2023). Differ-
ences in all other demographic characteristics were minimal. Never-
theless, generalizations to other populations of nursing students should 
be made with caution. 

7. Ideas for future research 

Although it is too soon to determine the impact of the COVID-19 
pandemic on career decisions of current and future nurses, a complex 
array of challenges including vaccine mandates and extreme staff 
shortages may affect nursing workforce capacity in ways not previously 
seen. A 2022 survey reports that entry-level baccalaureate applications 
decreased by 2.42 % resulting in the first enrollment decline since 2000 
(AACN, 2023). Future studies considering steady-state demand or surge 
capacity of the workforce should take into account the potential impact 
of vaccine hesitancy. Future research should further explore reasons for 
students’ acceptance or refusal of vaccines; use an established scale to 
measure vaccine hesitancy; and be structured to capture the nuance of 
hesitant adoption (i.e. measuring hesitancy regardless of vaccine status) 
with consideration given to the possible implications (e.g. moral injury) 
of “de facto” vaccine mandates upon students who are hesitant. 

8. Conclusion 

COVID-19 is not the first highly transmissible novel virus, nor will it 
be the last. It posed unique challenges to the nursing workforce pipeline 
at the educational level and is a potential harbinger of future public 
health emergencies. Vaccine hesitancy is a potential risk to the nursing 
workforce, especially when vaccination for novel viruses is an expec-
tation for clinical placement. If students change majors rather than 
accept a vaccine, this will affect the size of the future nursing workforce. 
Our current study revealed that more than 80 % of those vaccinated 
against COVID-19 were classified as “hesitant” according to the aVHS. It 
is vital for nursing educators to avoid conflating vaccine hesitancy with 
refusal, or vaccine acceptance with a lack of hesitancy. Healthcare 
professional educators must become alert to “hesitant adopters” and 
pursue methods to understand facilitators of, and barriers to, vaccine 
uptake to minimize the risk of workforce disruption. 

9. Disclosures 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 

D.M. Berry et al.                                                                                                                                                                                                                                



Preventive Medicine Reports 38 (2024) 102612

6

the work reported in this paper. 

CRediT authorship contribution statement 

Devon M. Berry: Writing – review & editing, Writing – original 
draft, Validation, Supervision, Project administration, Methodology, 
Data curation, Conceptualization. Lavonne M. Adams: Writing – re-
view & editing, Writing – original draft, Validation, Supervision, 
Methodology, Data curation, Conceptualization. Sai Prathyusha Vytla: 
Validation, Formal analysis, Data curation. 

Declaration of competing interest 

The authors declare that they have no known competing financial 
interests or personal relationships that could have appeared to influence 
the work reported in this paper. 

Data availability 

The authors do not have permission to share data. 

Acknowledgments 

None 

Funding Sources 

None 

References 

Akel, K.B., Masters, N.B., Shih, S.F., Lu, Y., Wagner, A.L., 2021. Modification of a vaccine 
hesitancy scale for use in adult vaccinations in the United States and China. Hum. 
Vaccin. Immunother. 17 (8), 2639–2646. https://doi.org/10.1080/ 
21645515.2021.1884476. 

American Association of Colleges of Nursing (AACN). (2023, May 1). Highlights from the 
2022 Annual Survey. https://www.aacnnursing.org/Portals/0/PDFs/Data/2022-Sur 
vey-Highlights.pdf?ver=uHCUkjkZf4n9cANYLy0zog%3D%3D. 

Arce, J.S., Warren, S.S., Meriggi, N.F., Scacco, A., McMurry, N., Voors, M., 
Syuneyaev, G., Abdul Malik, A., Abuotajdine, S., Omer, S.B., 2021. COVID-19 
vaccine acceptance and hesitancy in low- and middle-income countries. Nat. Med. 
27, 1385–1394. https://doi.org/10.1038/s41591-021-01454-y. 

Belingheri, M., Ausili, D., Paladino, M.E., Luciani, M., Di Mauro, S., Riva, M.A., 2021. 
Attitudes towards COVID-19 vaccine and reasons for adherence or not among 
nursing students. J. Prof. Nurs. 37, 923–927. https://doi.org/10.1016/j. 
profnurs.2021.07.015. 

Berlin, G., Lapointe, M., Murphy, M., Wexler, J., 2022. Assessing the lingering impact of 
COVID-19 on the nursing workforce. McKinsey & Company. https://www.mckinsey. 
com/industries/healthcare/our-insights/assessing-the-lingering-impact-of-covid- 
19-on-the-nursing-workforce. 

Biswas, N., Mustapha, T., Khubchandani, J., Price, J.H., 2021. The nature and extent of 
COVID-19 Vaccination hesitancy in healthcare workers. J. Community Health 46, 
1244–1251. https://doi.org/10.1007/s10900-021-00984-3. 

Bonnema, C.E., van Woerden, I., Steinberg, J.F., Nguyen, E., Oliphant, C.M., 
Cleveland, K.W., Robinson, R.F., 2021. Understanding COVID-19 vaccine hesitancy 
among students in health professions: A cross-sectional analysis. Retrieved from 
J. Allied Health 50 (4), 314–320. https://ezproxy.shsu.edu/login?url=https:// 
www-proquest-com.ezproxy.shsu.edu/scholarly-journals/understanding-covid-19- 
vaccine-hesitancy-among/docview/2695515052/se-2. 

Buerhaus, P.I., Staiger, D.O., Auerbach, D.I., Yates, M.C., Donelan, K., 2022. Nurse 
employment during the first 15 months of the COVID-19 pandemic. Health Aff. 41 
(1), 79–85. https://doi.org/10.1377/hlthaff.2021.01289. 

Burke, P.F., Masters, D., Massey, G., 2021. Enablers and barriers to COVID-19 vaccine 
uptake: An international study of perceptions and intentions. Vaccine 39 (36), 
5116–5128. https://doi.org/10.1016/j.vaccine.2021.07.056. 

Bussink-Voorend, D., Hautvast, J.J.A., Vandeberg, L., Visser, O., Hulscher, M.E.J.L., 
2022. A systematic literature review to clarify the concept of vaccine hesitancy. Nat. 
Hum. Behav. 6, 1634–1648. https://doi.org/10.1038/s41562-022-01431-6. 

Centers for Disease Control and Prevention. (2022). COVID-19 vaccination age and sex 
trends in the United States, national and jurisdictional. https://data.cdc.gov/Vaccina 
tions/COVID-19-Vaccination-Age-and-Sex-Trends-in-the-Uni/5i5k-6cmh. 

Eichelberger, L., Hansen, A., Cochran, P., Fried, R., Hahn, M., 2023. “In the beginning, I 
said I wouldn’t get it”: Hesitant adoption of the COVID-19 vaccine in remote Alaska 
between November 2020 and 2021. Soc Sci Med 334. https://doi.org/10.1016/j. 
socscimed.2023.116197. 

Fontenot, H.B., Mattheus, D.B., Lim, E., Michel, A., Ryan, N., Knopf, A., Abuelezam, N.N., 
Stamp, K., Hekel, B., Branson, S., Zimet, G., 2021. Undergraduate nursing students’ 
COVID-19vaccine intentions: A national survey. PLoS One 16 (12), e0261669. 

American Nurses Foundation, Pulse on the Nation’s Nurses COVID-19 Survey Series: 
COVID-19 Vaccine Development, October 2020. https://www.nursingworld.org/pr 
actice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/ 
what-you-need-to-know/covid-19-vaccine-survey/. 

Galiant, A.J., Harding, A., Johnson, C., Steenbeek, A., & Curran, J.A.(2023). Identifying 
H1N1 and COVID-19 vaccine hesitancy or refusal among health care providers: A 
scoping review. JBI Evidence Synthesis, 21(5), 913-951.https://doi.org/10/11124/ 
JBIES-22-00112. 

Gogoi, M., Wobi, F., Qureshi, I., Al-Oraibi, A., Hassan, O., Chaloner, J., et al., 2022. “The 
vaccination is positive; I don’t think it’s the panacea”: A qualitative study on COVID- 
19 vaccine attitudes among ethnically diverse healthcare workers in the United 
Kingdom. PLoS One 17 (9), e0273687. 

Graupensperger, S., Abdullah, D.A., Lee, C.M., 2021. Social norms and vaccine uptake: 
College students’COVID vaccination intentions, attitudes, and estimated peer norms 
and comparisons with influenza vaccine. Vaccine 39, 2060–2067. https://doi.org/ 
10.1016/j.vaccine.2021.03.018. 

U.S. Department of Health and Human Services, HRSA. (July 21, 2017). Supply and 
demand projections of the nursing workforce: 2014-2030. https://bhw.hrsa.gov/site 
s/default/files/bureau-health-workforce/data-research/nchwa-hrsa-nursing-report. 
pdf. 

U.S. Department of Health and Human Services, Health Resources and Services 
Administration (HRSA). (November 2022). Nurse workforce projections, 2020-2035. 
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/Nursing-Workfo 
rce-Projections-Factsheet.pdf. 

Kuter, B.J., Browne, S., Momplaisir, F.M., Feemster, K.A., Shen, A.K., Green- 
McKenzie, J., Faig, W., Offit, P.A., 2021. Perspectives on the receipt of a COVID-19 
vaccine: A survey of employees in two large hospitals in Philadelphia. Vaccine 39, 
1693–1700. https://doi.org/10.1016/j.vaccine.2021.02.029. 

Larson, H.J., 2022. Defining and measuring vaccine hesitancy. Nat. Hum. Behav. 6 (12), 
1609–1610. https://doi.org/10.1038/s41562-022-01484-7. 

Larson, H.J., Gakidou, E., Murray, C.J.L., 2022. The vaccine-hesitant moment. N. Engl. J. 
Med. 387, 58–65. https://doi.org/10.1056/nejmra2106441. 

MacDonald, N.E., The Sage Working Group on Vaccine Hesitancy, 2015. Vaccine 
hesitancy: Definition, scope and determinants. Vaccine 33 (2015), 4161–4164. 
https://doi.org/10.1016/j.vaccine.2015.04.036. 

Manning, M.L., Gerolamo, A.M., Marino, M.A., Hanson-Zalot, M.E., Pogorzelska- 
Maziarz, M., 2021. COVID-19 vaccination readiness among nurse faculty and student 
nurses. Nurs. Outlook 69 (4), 565–573. https://doi.org/10.1016/j. 
outlook.2021.01.019. 

Martin, B., Miniski-Ozturk, N., O’Hara, C., Smiley, R., 2023. Examining the impact of the 
COVID-19 pandemic on burnout and stress among U.S. nurses. Journal of Nursing. 
Regulation 14 (1), 1–12. https://doi.org/10.1016/S2155-8256(23)00063-7. 

McCready, J.L., Nichol, B., Steen, M., Unsworth, J., Comparcini, D., Tomietto, M., 2023. 
Understanding the barriers and facilitators of vaccine hesitancy towards the COVID- 
19 vaccine in healthcare workers and healthcare students worldwide: An umbrella 
review. PLoS One 18 (4), e0280439. 

McHugh, M.L., 2013. The chi-square test of independence. Biochemia Medica 23 (2), 
143–149. https://doi.org/10.11613/bm.2013.018. 

Moore, R., Purvis, R.S., Hallgren, E., Willis, D.E., Hall, S., Reece, S., CarlLee, S., 
Judkins, H., McElfish, P.A., 2022. Motivations to vaccinate among hesitant adopters 
of the COVID-19 vaccine. J. Community Health 47, 237–245. https://doi.org/ 
10.1007/s10900-021-01037-5. 

Morris, J.L., Baniak, L.M., Luyster, F.S., Dunbar-Jacob, J., 2022. Covid-19 vaccine 
confidence and hesitancy in nursing students and faculty at a large academic medical 
center. Nurs. Outlook 70 (2), 347–354. https://doi.org/10.1016/j. 
outlook.2021.10.010. 

Norman, S. B., & Manguen, S.. (2020, April 20). Moral Injury. Retrieved January 15, 
2023, from https://www.ptsd.va.gov/professional/treat/cooccurring/moral_injury. 
asp#:~:text=Moral%20injury%20is%20the%20distressing,individual’s%20values 
%20and%20moral%20beliefs. 

Patelarou, E., Galanis, P., Mechili, E.A., Argyriadi, A., Argyriadis, A., Asimakopoulo, E., 
Patelarou, A. (2021). Factors influencing nursing students’ intention to accept 
COVID-19 vaccination: A pooled analysis of seven European countries. Nurse 
Education Today, 104. Advance online publication. https://doi.org/10.1016/j. 
nedt.2021.105010. 

Peterson, C.J., Lee, B., Nugent, K., 2022. COVID-19 Vaccination Hesitancy among 
Healthcare Workers-A Review. Vaccines 10 (6), 948. https://doi.org/10.3390/ 
vaccines10060948. 

Powell, A., 2020. December 10). Fauci says herd immunity possible by fall, ‘normality’ 
by end of 2021. Harvard. Gazette. https://news.harvard.edu/gazette/story/2020/ 
12/anthony-fauci-offers-a-timeline-for-ending-covid-19-pandemic/. 

Rich-Edwards, J.W., Rocheleau, C.M., Ding, M., Hankins, J.A., Katuska, L.M., Kumph, X., 
Lawson, C.C., 2022. COVID-19 vaccine uptake and factors affecting hesitancy among 
US nurses. Am. J. Public Health 112 (11), 1620–1629. https://doi.org/10.2105/ 
AJPH.2022.307050. 

Rosen, A., Cahill, J.M., Dugdale, L.S., 2022. Moral Injury in Health Care: Identification 
and Repair in the COVID-19 Era. J. Gen. Intern. Med. 37 (14), 3739–3743. https:// 
doi.org/10.1007/s11606-022-07761-5. 

Salmon, D.A., Dudley, M.Z., Brewer, J., Kan, L., Gerber, J.E., Budigan, H., Proveaux, T. 
M., Bernier, R., Rimal, R., & Schwartz., B. (2021).COVID-19 vaccination attitudes, 
values and intentions among United States adults prior to emergency use 
authorization. Vaccine 39(19), 2698-2711. https://doi.org/10.1016/j. 
vaccine.2021.03.034. 

D.M. Berry et al.                                                                                                                                                                                                                                

https://doi.org/10.1080/21645515.2021.1884476
https://doi.org/10.1080/21645515.2021.1884476
https://www.aacnnursing.org/Portals/0/PDFs/Data/2022-Survey-Highlights.pdf?ver=uHCUkjkZf4n9cANYLy0zog%253D%253D
https://www.aacnnursing.org/Portals/0/PDFs/Data/2022-Survey-Highlights.pdf?ver=uHCUkjkZf4n9cANYLy0zog%253D%253D
https://doi.org/10.1038/s41591-021-01454-y
https://doi.org/10.1016/j.profnurs.2021.07.015
https://doi.org/10.1016/j.profnurs.2021.07.015
https://www.mckinsey.com/industries/healthcare/our-insights/assessing-the-lingering-impact-of-covid-19-on-the-nursing-workforce
https://www.mckinsey.com/industries/healthcare/our-insights/assessing-the-lingering-impact-of-covid-19-on-the-nursing-workforce
https://www.mckinsey.com/industries/healthcare/our-insights/assessing-the-lingering-impact-of-covid-19-on-the-nursing-workforce
https://doi.org/10.1007/s10900-021-00984-3
https://ezproxy.shsu.edu/login?url=https://www-proquest-com.ezproxy.shsu.edu/scholarly-journals/understanding-covid-19-vaccine-hesitancy-among/docview/2695515052/se-2
https://ezproxy.shsu.edu/login?url=https://www-proquest-com.ezproxy.shsu.edu/scholarly-journals/understanding-covid-19-vaccine-hesitancy-among/docview/2695515052/se-2
https://ezproxy.shsu.edu/login?url=https://www-proquest-com.ezproxy.shsu.edu/scholarly-journals/understanding-covid-19-vaccine-hesitancy-among/docview/2695515052/se-2
https://doi.org/10.1377/hlthaff.2021.01289
https://doi.org/10.1016/j.vaccine.2021.07.056
https://doi.org/10.1038/s41562-022-01431-6
https://data.cdc.gov/Vaccinations/COVID-19-Vaccination-Age-and-Sex-Trends-in-the-Uni/5i5k-6cmh
https://data.cdc.gov/Vaccinations/COVID-19-Vaccination-Age-and-Sex-Trends-in-the-Uni/5i5k-6cmh
https://doi.org/10.1016/j.socscimed.2023.116197
https://doi.org/10.1016/j.socscimed.2023.116197
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0075
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0075
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0075
https://www.nursingworld.org/practice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/what-you-need-to-know/covid-19-vaccine-survey/
https://www.nursingworld.org/practice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/what-you-need-to-know/covid-19-vaccine-survey/
https://www.nursingworld.org/practice-policy/work-environment/health-safety/disaster-preparedness/coronavirus/what-you-need-to-know/covid-19-vaccine-survey/
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0090
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0090
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0090
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0090
https://doi.org/10.1016/j.vaccine.2021.03.018
https://doi.org/10.1016/j.vaccine.2021.03.018
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/data-research/nchwa-hrsa-nursing-report.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/data-research/nchwa-hrsa-nursing-report.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/data-research/nchwa-hrsa-nursing-report.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/Nursing-Workforce-Projections-Factsheet.pdf
https://bhw.hrsa.gov/sites/default/files/bureau-health-workforce/Nursing-Workforce-Projections-Factsheet.pdf
https://doi.org/10.1016/j.vaccine.2021.02.029
https://doi.org/10.1038/s41562-022-01484-7
https://doi.org/10.1056/nejmra2106441
https://doi.org/10.1016/j.vaccine.2015.04.036
https://doi.org/10.1016/j.outlook.2021.01.019
https://doi.org/10.1016/j.outlook.2021.01.019
https://doi.org/10.1016/S2155-8256(23)00063-7
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0140
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0140
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0140
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0140
https://doi.org/10.11613/bm.2013.018
https://doi.org/10.1007/s10900-021-01037-5
https://doi.org/10.1007/s10900-021-01037-5
https://doi.org/10.1016/j.outlook.2021.10.010
https://doi.org/10.1016/j.outlook.2021.10.010
https://www.ptsd.va.gov/professional/treat/cooccurring/moral_injury.asp%23%3a%7e%3atext=Moral%2520injury%2520is%2520the%2520distressing%2cindividual%26apos%3bs%2520values%2520and%2520moral%2520beliefs
https://www.ptsd.va.gov/professional/treat/cooccurring/moral_injury.asp%23%3a%7e%3atext=Moral%2520injury%2520is%2520the%2520distressing%2cindividual%26apos%3bs%2520values%2520and%2520moral%2520beliefs
https://www.ptsd.va.gov/professional/treat/cooccurring/moral_injury.asp%23%3a%7e%3atext=Moral%2520injury%2520is%2520the%2520distressing%2cindividual%26apos%3bs%2520values%2520and%2520moral%2520beliefs
https://doi.org/10.3390/vaccines10060948
https://doi.org/10.3390/vaccines10060948
https://news.harvard.edu/gazette/story/2020/12/anthony-fauci-offers-a-timeline-for-ending-covid-19-pandemic/
https://news.harvard.edu/gazette/story/2020/12/anthony-fauci-offers-a-timeline-for-ending-covid-19-pandemic/
https://doi.org/10.2105/AJPH.2022.307050
https://doi.org/10.2105/AJPH.2022.307050
https://doi.org/10.1007/s11606-022-07761-5
https://doi.org/10.1007/s11606-022-07761-5


Preventive Medicine Reports 38 (2024) 102612

7

Sheppard, K.N., Runk, B.G., Maduro, R.S., Fancher, M., Mayo, A.N., Wilmoth, D.D., 
Morgan, M.K., Zimbro, K.S., 2022. Nursing Moral Distress and Intent to Leave 
Employment During the COVID-19 Pandemic. J. Nurs. Care Qual. 37 (1), 28–34. 
https://doi.org/10.1097/NCQ.0000000000000596. 

Smiley, R.A., Allgeyer, R.L., Shobo, Y., Lyons, K.C., Letourneau, R., Zhong, E., Kaminski- 
Ozturk, N., Alexander, M., 2023. The 2022 National Nursing Workforce Survey. 
J. Nurs. Regul. 14 (1), S1–S90. https://doi-org.ezproxy.shsu. 
edu/10.1016/S2155-8256(23)00047-9. 

Texas Board of Nursing. (2020, July 1). Securing clinical practice experiences during the 
COVID-19 pandemic. https://www.bon.texas.gov/pdfs/education_pdfs/Securing% 
20Clinical%20Practice%20Experiences%20during%20the%20COVID%20Pandemic. 
pdf. 

Texas Board of Nursing. (2021). Nursing Education Newsletter, 9(2). https://www.bon.tex 
as.gov/pdfs/education_pdfs/education_newsletter/Education%20Newsletter% 
20Fall%202021.pdf. 

Texas Center for Nursing Workforce Studies. (2023, March). 2022 Student demographics in 
professional nursing programs (Publication #: 25-16730). Texas Department of State 
Health Services. https://www.dshs.texas.gov/sites/default/files/chs/cnws/NEPIS/2 
022/RN/2022_RN_StudentDemographics_Accessible.pdf. 

Texas Health and Human Services (2020, July). Updated Nurse Supply and Demand 
Projections 2018-2032 (Publication #: 25-15750). Texas Department of State Health 
Services. https://www.dshs.texas.gov/sites/default/files/chs/cnws/WorkforceRep 
orts/2020-Updated-Nurse-Supply-and-Demand-Projections.pdf. 

Texas Workforce Commission. (2021, December 8). Commissioner-letter-covid19-vac- 
mandate. Texas workforce commission. https://www.twc.texas.gov/files/businesse 
s/commissioner-letter-covid19-vac-mandate-120821-twc.pdf. 

Ulrich, B., Cassidy, L., Barden, C., Varn-Davis, N., Delgado, S.A., 2022. National Nurse 
Work Environments - October 2021: A Status Report. Crit. Care Nurse 42 (5), 58–70. 
https://doi.org/10.4037/ccn2022798. 

World Health Organization (WHO). (2019). WHO 2019-2023 5 year strategic plan “13th 
General Programme of Work” https://www.who.int/news-room/spotlight/ten-thr 
eats-to-global-health-in-2019. 

World Health Organization (WHO). (2022). Updating the WHO list of pathogens with 
epidemic and PHEIC potential. https://www.who.int/activities/prioritizing-disease 
s-for-research-and-development-in-emergency-contexts. 

Willis, D.E., Selig, J.P., Andersen, J.A., Hall, S., Hallgren, E., Williams, M., Bryant-Moore, 
K., & McElfish, P.A. (2021) Hesitant but vaccinated: assessing COVID‑19 vaccine 
hesitancy among the recently vaccinated. Journal of Behavioral Medicine ePub ahead 
of print https://doi.org/10.1007/s10865-021-00270-6. 

Zhavoronkova, M., Custer, B.D., Neal, A., Schweitzer, J., Bombardieri, M., 2022. How to 
ease the nursing shortage in America. American Progress. 

Zhou, Y., Wang, Y, & Li, Zheng. (2021). Intention to get vaccinated against COVID-19 
among nursing students: A cross-sectional survey. Nurse Education Today, 107. 
Advance online publication. https://doi.org/10.1016/j.nedt.2021.105152. 

D.M. Berry et al.                                                                                                                                                                                                                                

https://doi.org/10.1097/NCQ.0000000000000596
https://doi-org.ezproxy.shsu.edu/10.1016/S2155-8256(23)00047-9
https://doi-org.ezproxy.shsu.edu/10.1016/S2155-8256(23)00047-9
https://www.bon.texas.gov/pdfs/education_pdfs/Securing%2520Clinical%2520Practice%2520Experiences%2520during%2520the%2520COVID%2520Pandemic.pdf
https://www.bon.texas.gov/pdfs/education_pdfs/Securing%2520Clinical%2520Practice%2520Experiences%2520during%2520the%2520COVID%2520Pandemic.pdf
https://www.bon.texas.gov/pdfs/education_pdfs/Securing%2520Clinical%2520Practice%2520Experiences%2520during%2520the%2520COVID%2520Pandemic.pdf
https://www.bon.texas.gov/pdfs/education_pdfs/education_newsletter/Education%2520Newsletter%2520Fall%25202021.pdf
https://www.bon.texas.gov/pdfs/education_pdfs/education_newsletter/Education%2520Newsletter%2520Fall%25202021.pdf
https://www.bon.texas.gov/pdfs/education_pdfs/education_newsletter/Education%2520Newsletter%2520Fall%25202021.pdf
https://www.dshs.texas.gov/sites/default/files/chs/cnws/NEPIS/2022/RN/2022_RN_StudentDemographics_Accessible.pdf
https://www.dshs.texas.gov/sites/default/files/chs/cnws/NEPIS/2022/RN/2022_RN_StudentDemographics_Accessible.pdf
https://www.dshs.texas.gov/sites/default/files/chs/cnws/WorkforceReports/2020-Updated-Nurse-Supply-and-Demand-Projections.pdf
https://www.dshs.texas.gov/sites/default/files/chs/cnws/WorkforceReports/2020-Updated-Nurse-Supply-and-Demand-Projections.pdf
https://www.twc.texas.gov/files/businesses/commissioner-letter-covid19-vac-mandate-120821-twc.pdf
https://www.twc.texas.gov/files/businesses/commissioner-letter-covid19-vac-mandate-120821-twc.pdf
https://doi.org/10.4037/ccn2022798
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/news-room/spotlight/ten-threats-to-global-health-in-2019
https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts
https://www.who.int/activities/prioritizing-diseases-for-research-and-development-in-emergency-contexts
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0240
http://refhub.elsevier.com/S2211-3355(24)00027-5/h0240

	Vaccine hesitancy and hesitant adoption among nursing students in Texas
	1 Introduction
	2 Literature review
	2.1 Nursing workforce shortage
	2.2 Mandates
	2.3 Vaccine hesitancy
	2.4 Hesitant adoption
	2.5 Vaccine hesitancy in healthcare professionals
	2.6 Vaccine hesitancy in nursing students

	3 Methods
	3.1 Design
	3.2 Sample and data collection procedures
	3.3 Instruments
	3.4 Institutional review board
	3.5 Data analysis

	4 Results
	4.1 Sample characteristics
	4.2 COVID-19 vaccine
	4.3 Vaccine hesitancy

	5 Discussion
	6 Limitations
	7 Ideas for future research
	8 Conclusion
	9 Disclosures
	CRediT authorship contribution statement
	Declaration of competing interest
	Data availability
	Acknowledgments
	Funding Sources
	References


