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Abstract
Vaccines are critical for curtailing the COVID-19 pandemic and may represent an important tool for return to “normalcy” 
on college campuses in the Fall of 2021. The purpose of this study was to investigate the extent of vaccination coverage and 
intention to vaccinate among college students. College students (N = 457) enrolled in the Spring 2021 semester at a univer-
sity in New Jersey completed a cross-sectional survey. The survey collected information on demographics, COVID-19 and 
vaccination history, knowledge levels and sources of COVID-19 vaccine information, and vaccine attitudes. Multivariable 
regression analysis was performed to identify factors associated with vaccination, and the intention to vaccinate among 
non-vaccinated students. Results indicate that 23% (n = 105) of participants reported being vaccinated already. Among non-
vaccinated students, 52.8% indicated their intention to receive the vaccine when it is made available to college students. 
Students who were health care workers (adjusted odds ratio, aOR = 4.17, p < 0.001), had a family member who had received a 
COVID-19 vaccine (aOR = 5.03, p < 0.001), exhibited greater positive attitudes regarding vaccination (aOR = 1.12, p < 0.001), 
and received a seasonal flu vaccine (aOR = 1.97, p < 0.05) were more likely to have received the COVID-19 vaccine. Among 
non-vaccinated students, those who discussed COVID-19 vaccine information with others (aOR = 5.38, p < 0.001), and 
exhibited more overall positive attitudes regarding vaccination (aOR = 2.69, p < 0.001), were more likely to indicate their 
willingness to receive the COVID-19 vaccine. Findings of this study highlight the need for additional education and vaccine 
outreach aimed at promoting uptake of the COVID-19 vaccine among college students.
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Introduction

The COVID-19 pandemic has significantly impacted the 
lives and education of college students [1, 2]. With an 
increased supply of COVID-19 vaccines, students across the 
country are becoming eligible for vaccination [3, 4], thus 
giving a hope that college campuses could return to some 
form of normalcy by the fall. The vaccine-based protection 
can be maximized if there is a sufficient number of college 
students vaccinated, thus allowing college campus return to 
in-person classes, large group activities, return of college 
sports, study abroad opportunities, and social gatherings. 

The American College Health Association (ACHA) recom-
mends that colleges and universities reach out to the appro-
priate public health authority to be included in the planning 
and distribution of the vaccine for students and other campus 
community members even before the end of the Spring term 
to prevent students from spreading the virus as they disperse 
over the summer [5]. Furthermore, some universities have 
already announced that they will mandate students attending 
classes in person to be vaccinated [6].

In order for vaccines to benefit the population at large, 
they need to be widely accepted by the public [7]. While 
the share of Americans who are planning to get vaccinated 
has increased [8], differences across demographic groups 
remain. For example, it appears that the intent to get vacci-
nated for COVID-19 is lower among younger adults [8]. This 
is of no surprise, as vaccine hesitancy was a significant issue 
even before COVID-19 [9], and in particular among young 
people [10]. Younger individuals may believe that COVID-
19 poses a less serious threat to themselves than to other 
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age groups [11]. Furthermore, vaccine hesitancy remains 
higher in some minority communities, which is rooted in 
prior injustices that have resulted in mistrust of the medical 
system [12, 13].

More recently, several studies emerged examining col-
lege students’ attitudes toward and intent to receive the 
COVID-19 vaccine. Two studies from Italy show that a 
high percentage of college students expressed intent to vac-
cinate [14, 15]. In the U.S., several studies explored hesi-
tancy and intentions among health professions students. A 
study of nursing faculty and students indicated that only 45% 
of students intended to get vaccinated [16]. Another study 
of medical students found 23% were unwilling to receive 
the COVID-19 vaccine immediately upon Food and Drugs 
Administration (FDA) approval [17]. A few studies have 
also investigated COVID vaccination intentions and atti-
tudes among undergraduate students prior vaccine distribu-
tion started. In a predominantly female (79.8%) and Cauca-
sian (85.9%) sample of college students in South Carolina, 
perceived severity and fear of COVID-19 infection were 
positively associated with vaccine acceptance, while higher 
levels of risk exposures at work/study place and negative 
attitudes toward vaccinations in general were associated with 
low vaccine acceptance [18]. Another study at a large pub-
lic university in the northwest United States found that stu-
dents perceived a COVID-19 vaccination as more important 
than influenza vaccination [19]. However, at the time of this 
study, no research had examined vaccine acceptance among 
more diverse college student populations. Furthermore, to 
our knowledge, no study has examined the number of col-
lege students already vaccinated, or factors associated with 
being already vaccinated.

The college years represent a critical time for developing 
positive health behaviors and health decision-making prac-
tices [20]. Possessing adequate knowledge and utilization of 
reliable information sources may play an important role in 
adoption of positive health behaviors, including acceptance 
of vaccinations [21, 22]. Prior studies have shown that the 
most common vaccine-related information sources for col-
lege students are the internet [23], personal networks and 
social media [24]. Of concern is that the spread of misin-
formation on the internet has led to distrust of vaccines [9]. 
Furthermore, the degree of trust in the source of informa-
tion could also shape college students’ attitudes regarding 
COVID-19 vaccines. Among a sample of college students 
in South Carolina, higher acceptance of COVID-19 vaccine 
was significantly associated with increased trust levels in 
mass media, health agencies, scientists, and pharmaceutical 
companies [24].

This investigation had two primary aims: (1) to examine 
whether some college students have already been vaccinated, 
including factors (e.g., vaccine knowledge, attitudes, and 
history) associated with being already vaccinated; and (2) 

given previously documented hesitancy regarding COVID-
19 vaccines in the US population, to determine college 
students’ intention for COVID-19 vaccination and factors 
associated with intention to get vaccinated (i.e., vaccine 
knowledge, attitudes, and history), among those who have 
not been vaccinated yet. Identifying factors associated with 
vaccine uptake and intention to receive a vaccine can assist 
with development of strategies aimed at improving COVID-
19 vaccine acceptability and uptake among college students.

Methods

A simple random sample of 2341 students (both undergradu-
ate and graduate), obtained through the Institutional Effec-
tiveness Office, at a diverse, public university in Northern 
New Jersey were invited to participate in this study. An 
anonymous cross-sectional online survey of students was 
administered using the Qualtrics platform (Qualtrics, Provo, 
UT) during three weeks in February and March 2021. Stu-
dents received an anonymous link to the survey through their 
email, with two reminders following in the ensuing weeks. 
Informed consent was provided by all participants prior to 
completing the online survey. All data were self-reported. A 
total of 457 students completed the self-administered survey 
(response rate = 19.5%). Students were given an opportunity 
to enter a raffle to win one of ten $20 gift cards. The Univer-
sity Institutional Review Board (IRB) approved the study.

To assess whether participants have already been vacci-
nated, a single yes/no question “Have you already received a 
COVID-19 vaccine?” was asked. Intention to get vaccinated 
was determined on a 5-point scale ranging from 1 = “strongly 
disagree” to 5 = “strongly agree” with the following state-
ment: “I would be willing to receive a vaccine against 
COVID-19 if made available to college students”. Values 
were dichotomized to 0 (strongly disagree, disagree, neu-
tral) and 1 (agree, strongly agree). Collected demographic 
information included age (recorded as continuous variable), 
sex (male, female, other), ethnicity (Hispanic/non-Hispanic), 
race, class level (freshman, sophomore, junior, senior, gradu-
ate student), major, and current employment (yes/no), fol-
lowed by question on the type/industry of employment.

Students were asked a total of 6 “Yes/No” questions in 
regard to their COVID-19 testing history, their or family 
members’ COVID-19 diagnosis, and whether their family 
members have already received vaccine, including whether 
family members reported of any negative reaction/side effect 
to vaccine. A total of 7 knowledge questions were asked 
(e.g., “Vaccines produce an immune response similar to 
that produced by the natural infection, but they do not sub-
ject the recipient to the disease and its potential complica-
tions”). Responses were recorded as “true/false/unsure”. A 
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composite variable was created indicating correct answers 
to all seven questions.

Students were asked which information sources (i.e. gov-
ernment, doctors, news sites, friends) they trust to provide 
accurate COVID-19 vaccine information and could select 
all that applied. Additionally, students were asked how often 
they use these sources to get information about vaccines, 
how often they find this information confusing and hard to 
understand, and how often they check the credibility of the 
source. All questions were assessed on a 5-point scale that 
ranges from 0 = “never” to 4 = “always”. Values were dichot-
omized to 0 (never, rarely, sometimes) and 1 (often, always).

A total of 14 questions assessed participants’ attitudes 
regarding COVID-19 vaccine. All questions were assessed 
using a 5-point Likert scale (0 = “strongly disagree” to 
4 = “strongly agree”). Among others, questions assessed par-
ticipants’ trust (“COVID-19 vaccines currently available are 
safe and effective”), belief in vaccine efficacy (“Vaccination 
decreases my chance of getting COVID-19 or its complica-
tions”), concerns about side effects (“I am concerned about 
possible side effects of COVID-19 vaccines”), or attitude 
regarding resuming in-person classes upon vaccination (“I 
would feel more confident in attending in-person classes if 
the COVID-19 vaccine is required for all students”). The 
statements were formed based on previous literature on vac-
cine attitude and hesitancy [16, 24, 25]. Values were dichoto-
mized to 0 (strongly disagree/disagree/neutral) and 1 (agree/
strongly agree). A sum score was generated with a higher 
score indicating more positive attitude toward COVID-19 
vaccination. The Cronbach’s alpha for the fourteen items 
was 0.84. Students were asked 4 questions on their more 
recent vaccination history (i.e., “Have you been vaccinated 
against flu this season?”, and “Have you been vaccinated 
against other infectious diseases, e.g., HPV?”). Responses 
were recorded as “Yes/No/Do not remember”.

Statistical analyses were conducted using the Statistical 
Package for Social Sciences, SPSS, 27.0 (IBM). Descriptive 
analyses examined the distribution (e.g., frequencies, means) 
of all variables of interest. Next, separate binary logistic 
regressions were computed examining how various inde-
pendent variables (i.e., demographics, COVID-19 history, 
vaccine history, vaccine knowledge, sources of informa-
tion, and attitude) relate to each of two main outcomes, i.e., 
being vaccinated and intention to receive vaccine. Next, we 
entered all bivariate correlates that achieved significance of 
less than 0.05 into multivariable logistic regression models 
to evaluate the association of independent variables with 
two main outcomes, while controlling for the potentially 
confounding effects of other variables in models. To pre-
vent over-fitting the logistic regression model, collinearity 
between predictor variables was assessed using a correla-
tion matrix procedure. Variables were considered collinear 
if the value of the correlation coefficient was greater than 

0.6 [26]. None of variables showed this level of collinearity. 
Hosmer and Lemeshow tests confirmed that the predictors 
were a good fit for each model. The explanatory power of 
the models estimating two main outcomes was estimated 
with Nagelkerke’s  R2. Odds ratios (ORs), 95% confidence 
intervals (CIs), and p-values are reported, together with the 
test-statistic for the main model.

Results

Table 1 shows the demographic characteristics of our sam-
ple. The median age of our sample was 22 years (range 
18–47). The sample was majority female (74.8%), and 
equally split between non-Hispanic Whites and racial/eth-
nic minorities. One quarter of the participants were fresh-
men or sophomores, while a quarter were graduate students. 
Slightly more than one third were in health majors (e.g., 
nursing, public health), while 70% were employed either 
full or part-time, of which 20% were health care workers or 
first responders.

Table 2 presents descriptive statistics for observed indica-
tors of COVID-19 history, COVID-19 vaccine knowledge, 
sources and utilization of information related COVID-19 

Table 1  Socio-demographic characteristics of the study participants 
(N = 457)

Variable Category N (%)

Age Mean ± SD 24.7 ± 6.38
Median, IQR 22 (20, 28)
Range 18–47

Sex Female 342 (74.8)
Male 109 (23.9)
Other/prefer not to say 6 (1.3)

Race/ethnicity Non-Hispanic White 226 (49.5)
Non-White 231 (50.5)
 African American/Black 52 (11.4)
 Asian American 34 (7.4)
 Others (incl. Hispanic) 145 (31.7)

Class level Freshman 51 (11.2)
Sophomore 64 (14.0)
Junior 102 (22.3)
Senior 120 (26.3)
Graduate student 120 (26.3)

Major Health or sciences 159 (34.8)
Non-health/science 298 (65.2)

Employed Yes, full-time 141 (30.9)
Yes, part-time 177 (38.7)
No 139 (30.4)

Health care worker 80 (17.5)
First responder (EMT, firefighter) 10 (2.2)
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vaccines, COVID-19 vaccine attitudes, and vaccination his-
tory. In the current sample, 105 (23%) participants reported 
being already vaccinated, while among non-vaccinated stu-
dents (N = 352), 52.8% indicated intention to vaccinate when 
the vaccine is made available to college students. Nearly 
three-quarters (72.6%) of participants reported ever being 
tested for COVID-19, while 13.6% reported being diag-
nosed with COVID-19. One-third (34.4%) reported family 
member(s) being diagnosed with COVID-19, and 13.6% 

reported losing a family member due to COVID-19. Almost 
three-quarters (72%) of participants reported a family mem-
ber receiving COVID-19 vaccine.

While individual knowledge statements were correctly 
answered by between 45.5% and 68.3% of participants 
depending on the question, only 20.8% of students provided 
correct answers to all knowledge questions. Interestingly, 
only about one-third of respondents indicated that they read 
and listen to information about COVID-19, yet about half 

Table 2  Descriptive statistics for observed indicators of COVID-19 history, vaccine knowledge, utilization of information related to COVID-19, 
sources of information, and vaccination history

Variable Category N (%)

I Main outcomes
Already received COVID-19 vaccine, N = 457 105 (23.0)
Willing to receive vaccine if made available to college students, unvaccinated only, N = 352 186 (52.8)
II COVID-19 history
Ever tested for COVID-19 332 (72.6)
Diagnosed with COVID-19 62 (13.6)
Family member diagnosed with COVID-19 157 (34.4)
Lost family member to COVID-19 62 (13.6)
Family member or friend received COVID-19 vaccine 329 (72.0)
Family member/friend reported side effect of vaccine (N = 329) 139 (30.4)
III Vaccine knowledge
Vaccine knowledge questions
correctly answered
(true/false/don’t know)

Correct answers provided to ALL statements 95 (20.8)
1. Scientific evidence supports associations between vaccines 

and diseases such as autism and multiple sclerosis (correct 
answer = F)

255 (55.8)

2. Vaccinations increase the occurrence of allergies (F) 208 (45.5)
3. Vaccines produce an immune response similar to that 

produced by the natural infection, but they do not subject the 
recipient to the disease and its potential complications (T)

312 (68.3)

4. COVID-19 vaccines can change my genes (F) 309 (67.6)
5. COVID-19 vaccines can cause infertility (F) 221 (48.4)
6. The currently available COVID-19 vaccines have been tested 

only on a small number (i.e., hundred) of people. (F)
247 (54.0)

7. The currently available COVID-19 vaccines have been given 
to thousands of people and checked for efficacy and safety (T)

298 (65.2)

IV Vaccine information
Consumption of information related to COVID-19 vaccines 

(Often/Very often)
1. Read or listen COVID-19 vaccine information 163 (35.6)
2. Find COVID-19 vaccine information confusing and/or hard to 

understand
207 (45.3)

3. Discuss COVID-19 vaccine information with other people 224 (49.0)
4. Check credibility of COVID-19 vaccine information 208 (45.5)

Trust in sources of information regarding COVID-19 vaccines Official sources 392 (85.8)
Government 357 (78.1)
County Health Department 234 (51.2)
Health professionals 289 (63.2)
University 112 (24.5)
Unofficial sources 95 (20.8)
Social media 32 (7.0)
Friends and family 75 (16.4)
News sources 95 (20.8)
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of participants reported discussing COVID-19 vaccines with 
family and friends. Many students (45.3%) find information 
about COVID-19 vaccines difficult to understand. The most 
trusted sources of information regarding COVID-19 vac-
cines were official sources: government (78.1%), followed 
by medical professionals (63.2%), while only 7% said they 
trusted social media as a source of information.

The statements “It is my responsibility to receive the vac-
cine to protect other people from COVID-19” and “Vaccina-
tion decreases my chance of getting COVID-19 or its com-
plications”, received the highest endorsement, with 60.4% 
and 60.8% either agreeing or strongly agreeing, respectively. 
Additionally, over half of participants indicated that they 
would feel less worry about COVID-19 once vaccinated 
(53.0%), that their family and friends would want them to 
vaccinate (53.4%), and that they would feel more confident 
to socialize with other people who have been vaccinated 
(57.5%). Only 5.7% of students either agreed or strongly 

agreed that young adults do not need to be vaccinated for 
COVID-19, while only 7.9% either agreed or strongly agreed 
that there is no need to vaccinate because natural immunity 
exists. However, a significant proportion of participants 
(59.1%) indicated that it should be up to them to decide 
whether they would get vaccine. When asked about vacci-
nation history, 52.8% of students stated that they have been 
vaccinated against other infectious diseases (i.e., human pap-
illoma virus, HPV), while 44.6% reported being vaccinated 
against flu this season.

Factors related to participants’ already receiving vaccine 
against COVID-19 are presented in Table 3 in the form of 
unadjusted and adjusted OR. Unadjusted OR indicate that 
students who are older, junior/senior/or graduate, health 
major, employed, and health care worker had higher odds of 
being vaccinated. Those who had a family member already 
vaccinated, correctly answered all of knowledge questions, 
frequently read, discussed, and checked the credibility of 

Table 2  (continued)

Variable Category N (%)

V Vaccine attitudes
Level of agreement (agree/strongly agree) Composite score of positive attitudes in regard to COVID-19 

vaccine (0–13)
Mean ± SD 7.67 ± 3.42
Median, IQR 8 (4,11)
Range 2–13
Individual statements
1. I would be less worry about COVID-19 after getting vac-

cinated
242 (53.0)

2. I feel responsible to receive the vaccine to protect other people 
from COVID-19

276 (60.4)

3. Until I receive a COVID-19 vaccine, there is very little I can 
do to prevent getting infected with COVID-19

57 (12.5)

4. There is no need to vaccinate because natural immunity exists 36 (7.9)
5. Young adults do not need to be vaccinated for COVID-19 6 (5.7)
6. COVID-19 vaccines currently available are safe and effective 216 (47.3)
7. I am concerned about possible side effects of COVID-19 

vaccines
209 (45.7)

8. I would receive the COVID-19 vaccine only if I were given 
adequate information about it

210 (46.0)

9. Whether or not I get the vaccine should be entirely up to me 270 (59.1)
10. I would feel more confident in attending in-person classes if 

the COVID-19 vaccine is required for all students
226 (49.5)

11. I would feel more confident socializing with other people if 
they have been vaccinated for COVID-19

263 (57.5)

12. My family and friends would want me to receive the 
COVID-19 vaccine

244 (53.4)

13. Vaccination decreases my chance of getting COVID-19 or its 
complications

278 (60.8)

VI Vaccine history (N = 400)
Vaccinated against flu this season 204 (44.6)
Ever been vaccinated against other infectious diseases (i.e., human papilloma virus, HPV) 240 (52.5)
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information about vaccines, and indicated trust in official 
sources of information regarding COVID-19 vaccines also 
had higher odds of being vaccinated. Those with a higher 
composite score for more positive attitude were at higher 
odds of being vaccinated. Finally, those who were vacci-
nated against flu this season were also more likely to receive 
COVID-19 vaccine. In the multivariable model, relative to 
those who were not vaccinated, participants who were health 
care workers (aOR = 4.17, 95% CI 2.11–8.23, p < 0.001), 
had a family member who received COVID-19 vaccine 
(aOR = 5.03, 95% CI 2.00–62.60, p < 0.001), exhibited more 
overall positive attitude regarding vaccination (aOR = 1.12, 
95% CI 1.04–1.29, p < 0.001), and received seasonal flu vac-
cine (aOR = 1.97, 95% CI 1.11–3.51, p < 0.05) were more 
likely to have received the COVID-19 vaccine.

In Table 4 we present descriptive statistics for observed 
indicators among non-vaccinated participants, and both 
unadjusted and adjusted OR for associations between par-
ticipants’ intention to receive vaccine against COVID-19 and 

observed indicators. In the bivariate analysis, being older 
and White was associate with higher odds of intending to 
vaccinate. Those who had a vaccinated family member, cor-
rectly answered all knowledge questions, frequently read, 
discussed, and checked the credibility of information about 
vaccines, and indicated trust in official sources of informa-
tion or news media regarding COVID-19 vaccines were 
also with higher odds to endorse intention to get vaccinated. 
Those who intend to get vaccinated had higher odds of scor-
ing higher on attitude scale. Finally, those who previously 
received vaccines against flu and other infectious diseases 
(e.g., HPV) were more likely to indicate they will receive 
COVID-19 vaccine when it becomes available to college 
students. In the multivariable model, adjusted for all other 
significant variables from bivariate analysis, relative to those 
who did not indicate intention to vaccinate, participants 
who discuss COVID-19 vaccine information with others 
(aOR = 5.38, 95% CI 1.11–13.17, p < 0.001) and exhib-
ited more overall positive attitude regarding vaccination 

Table 3  Unadjusted and adjusted binary logistic regression models examining the factors associated with being already vaccinated (N = 457)

OR odds ratio, ns non-significant
*p < 0.05; ** p < 0.01; *** p < 0.001

Variables Unadjusted OR (95% CI) Adjusted OR (95% CI)
R2 = 0.37

Demographics
Age 1.06 (1.03–1.10)*** 1.04 (0.99–1.08)ns
Gender (female) 1.36 (0.80–2.29)ns –
Race (non-White) 0.82 (0.53–1.27)ns –
Upper class level (junior/senior/graduate) 2.89 (1.55–5.39)*** 1.60 (0.73–3.49)ns
Health major 1.74 (1.11–2.71)* 0.86 (0.46–1.69)ns
Employment 3.58 (1.96–6.55)*** 1.86 (0.92–3.79)ns
Health care worker/first responder 5.82 (3.55–9.60)*** 4.17 (2.11–8.23)***
COVID-19 history
Family member diagnosed with COVID-19 1.05 (0.67–1.67)ns –
Lost family member to COVID-19 0.97 (0.51–1.84)ns –
Family member or friend received COVID-19 vaccine 8.75 (3.73–20.53)*** 5.03 (2.00–2.60)***
Vaccine knowledge, information consumption, and trust
Correct answers to all knowledge statements 2.76 (1.69–4.50)*** 1.22 (0.65–2.30)ns
Frequently reads information on vaccine 2.13 (1.37–3.32)*** 0.87 (0.45–1.67)ns
Finds vaccine information confusing 0.76 (0.49–1.18)ns –
Discusses vaccine information with others 3.22 (2.01–5.14)*** 1.83 (0.97–3.44)ns
Checks credibility of vaccine information 2.50 (1.60–3.92)*** 1.14 (0.60–2.17)ns
Trust official (govern., medical professionals) sources 2.34 (1.08–5.08)* 1.64 (0.31–8.68)ns
Trust news media 1.09 (0.64–1.85)ns –
Trust unofficial (social media, friends/family) sources 1.17 (0.69–1.98)ns –
Attitudes regarding COVID-19 vaccine
Composite score for Positive Attitude regarding COVID-19 vaccine 1.19 (1.11–1.28)*** 1.16 (1.04–1.29)***
Vaccine history
Vaccinated against flu this season 3.85 (2.41–6.15)*** 1.97 (1.11–3.51)*
Vaccinated against other infectious diseases (i.e., HPV) 1.22 (0.78–1.88)ns –
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(aOR = 2.69, 95% CI 2.12–3.43, p < 0.001) were more likely 
to indicate intention to receive the COVID-19 vaccine.

Discussion

Unprecedented efforts are unfolding in the U.S. to quickly 
vaccinate as many individuals as possible and change the 
course of the COVID-19 pandemic. Yet, the virus contin-
ues to upend normal life, including in U.S. higher education 
institutions. While colleges and universities have imple-
mented multiple measures to curb the spread of the virus, 
major outbreaks on U.S. college campuses continue [27]. 
As vaccines become more widely available, a few studies 
have emerged describing college students’ intentions and 
attitudes regarding vaccine uptake [16, 19, 24]. The current 
study adds to this growing body of literature by examining 

the number of students that have already received the vac-
cine, as well as vaccine intentions among those who have 
not received it yet.

This study is among the first that examines the current 
COVID-19 vaccination coverage among a diverse sample of 
college students in the US. Our findings indicate that 23% of 
students from our sample have already received the COVID-
19 vaccine. Not surprisingly, students employed as health 
care workers or first responders were more likely to get vac-
cinated. This is consistent with AIPAC recommendations 
for phase 1A and 1B of vaccine distribution in the U.S. [28], 
which aimed to achieve high COVID-19 vaccination cover-
age rates in this group as soon as a vaccine was available. 
Additionally, students with a vaccinated family member 
were more likely to be vaccinated themselves. Consistent 
with findings that over half of respondents indicated that 
family and friends would want them to receive a COVID-19 
vaccine, family encouragement seems to play an important 

Table 4  Unadjusted and adjusted binary logistic regression models examining the factors associated with intention to get vaccinated among non-
vaccinated (N = 352)

*p < 0.05; ** p < 0.01; *** p < 0.001

Variables Descriptive statistics of 
unvaccinated students
N (%)

Unadjusted OR (95% CI) Adjusted OR (95% CI)

R2 = 0.76

Demographics
Age (mean ± SD) 24.1 (± 6.1) 0.97 (0.93–1.00)* 0.95 (0.89–1.012)ns
Gender (female) 259 (73.6) 0.80 (0.49–1.28)ns –
Race (non-White) 182 (51.7) 0.45 (0.29–0.69)*** 1.14 (0.52–2.48)ns
Upper class level (junior/senior/graduate) 250 (71.0) 1.17 (0.74–1.86)ns –
Health major 112 (31.8) 1.51 (0.96–2.39)ns –
Employment 227 (64.5) 0.86 (0.56–1.34)ns –
Health care worker/first responder 43 (12.2) 0.54 (0.28–1.04)ns –
COVID-19 history
Family member diagnosed with COVID-19 120 (34.1) 0.84 (0.54–1.31)ns –
Lost family member to COVID-19 48 (13.6) 1.29 (0.70–2.40)ns –
Family member or friend received COVID-19 vaccine 230 (65.3) 2.44 (1.55–3.82)*** 1.06 (0.45–2.46)ns
Vaccine knowledge, information consumption, and trust
Correct answers to all knowledge statements 58 (16.5) 7.26 (3.33–15.85)*** 0.81 (0.23–2.77)ns
Frequently reads/listens information on vaccine 111 (31.5) 3.50 (2.14–5.71)*** 0.94 (0.36–2.45)ns
Finds vaccine information confusing 165 (46.9) 1.04 (0.68–1.58)ns -
Discusses vaccine information with others 150 (42.6) 3.31 (2.12–5.17)*** 5.38 (2.11–13.7)***
Checks credibility of vaccine information 142 (40.3) 2.39 (1.54.3.71)*** 0.52 (0.21–1.26)
Trust official (govern., medical professionals) sources 295 (83.8) 11.02 (4.83–25.15)*** 0.90 (0.24–3.38)ns
Trust unofficial (social media, friends/family) sources 71 (20.2) 1.38 (0.81–2.34)ns –
Trust news media 72 (20.5) 2.22 (1.29–3.85)** 0.49 (0.18–1.29)ns
Attitudes regarding COVID-19 vaccine among non-vaccinated
Composite score for Positive Attitude regarding COVID-19 vaccine 7.24 (± 3.42) 2.36 (2.00–2.77)*** 2.69 (2.12–3.43)***
Vaccine history
Vaccinated against flu this season 131 (37.2) 2.86 (1.81–4.51)*** 0.68 (0.30–1.54)ns
Vaccinated against other infectious diseases (i.e., HPV) 181 (51.4) 2.84 (1.84–437)*** 1.12 (0.51–2.47)ns
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role in vaccine acceptance. This  is in agreement with pre-
vious findings on the importance of parental influences on 
HPV vaccination among adolescents and young adults [29]. 
We also found that more positive overall attitudes toward 
COVID-19 vaccination were independently associated with 
higher uptake of vaccine. While many college students feel 
responsible to receive the vaccine to protect others from 
infection or to decrease chances of experiencing severe ill-
ness, positive social outcomes such as an end to social iso-
lation or attending in-person classes may be an important 
driver for increased uptake of vaccine in this population. 
It is also encouraging that only a small number of students 
(5.7%) indicated that young adults should not be vaccinated 
against COVID-19. Finally, data from the current study indi-
cates that receiving a vaccine against influenza is an indica-
tor of being vaccinated against COVID-19. Students who 
are health care workers may have an opportunity to receive 
both. It is important to note that acceptance of influenza 
vaccine is traditionally low among young adults in the U.S. 
[30], which was confirmed by this study with less than half 
of participants receiving flu vaccine this year. Yet, research 
has shown that college students perceive COVID-19 vac-
cination as significantly more important than influenza vac-
cination [19].

Among non-vaccinated students, just over half (52.8%) 
expressed intention to receive the vaccine. Although this 
number is lower than a previously published study on 
COVID-19 vaccine intentions among college students in 
the northwestern U.S. [19], it is similar to data among nurs-
ing students [16], and the general US adult population [31]. 
Reported levels of intent to receive the COVID-19 vaccine 
seem inadequate and may necessitate additional efforts by 
college administrators to increase vaccine acceptability 
among students. Although non-White students were signifi-
cantly less likely to express intent to vaccinate in bivariate 
analysis, after controlling for other co-variates, we found no 
difference in intent to receive vaccine between non-White 
and White participants. One of the strongest correlates of 
intention to vaccinate was whether participants discussed 
vaccine information with others. While this finding deserves 
further investigation, previous research has shown that dis-
cussion with a provider is one of the key determinants of 
vaccination behaviors [32]. Strong recommendations from 
health educators and health care providers may be critical 
to promote vaccine uptake among college students. More 
positive attitudes towards vaccination was a strong predic-
tor of intention to vaccinate which is similar to other studies 
[17, 19].

Although intentions are linked to behavior [33], it is 
important to note that vaccine intentions do not always 
follow uptake [34, 35]. Therefore, it will be important to 
monitor temporal changes in acceptability and uptake of vac-
cine. While school administrators may decide to mandate 

vaccination for all students in the fall [6], some have raised 
the issue whether schools have the right to require students 
to get vaccinated before returning to campus [36]. Further-
more, a significant number of students (59.1%) indicated 
that individuals should have the right to choose whether to 
receive the vaccine. This may indicate that some students 
may be resistant to possible mandatory vaccinations. While 
a greater availability and access at no cost will increase like-
lihood of getting vaccinated, additional efforts to improve 
knowledge, attitudes, and beliefs among college students 
may be more prudent to increase the vaccine intention and 
uptake in this population.

Limitations

It is important to note that there are several limitations to this 
study. The cross-sectional design limits generalizability and 
the ability to establish causality. Given the limited resources 
available, the response rate is somewhat low (19.5%), and we 
lack data on non-respondents. While the sample was selected 
in a random fashion, and demographic characteristics are 
reflective of student population at university, the data are 
self-reported and may be subject to social desirability bias. 
The content of our survey revolved around basic history, 
knowledge and attitudes regarding vaccines, and it is pos-
sible that respondents answered according to their personal 
beliefs, or vaccine endorsements by the authorities.

Conclusions

Our study findings fill an important gap in the literature 
and can serve as a foundation for larger, more generalizable 
studies that will inform planning and development of public 
health efforts to increase uptake of a COVID-19 vaccine 
among college students. The importance of increasing vacci-
nation in this population cannot be understated as increased 
rates of vaccinated individuals on college campuses, coupled 
with other preventive behaviors will likely result in lower 
rates of community transmission and may ultimately play an 
important role in achieving herd immunity and safe return 
to normalcy on college campuses. Administrators may take 
such information into account when determining if COVID-
19 vaccination will be required of students, faculty and staff 
for a full return to camps in upcoming semesters. Partnering 
with local health officials and public health experts at the 
universities and local health departments, and organizing 
logistical support, i.e., scheduling system for students, may 
be important next step for administrators as they develop 
formal vaccinations plans. While students may be receiving 
information about vaccinations from various sources, bet-
ter efforts are needed to lower vaccine hesitancy, increase 
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informed decision making regarding COVID-19 vaccines 
and increase the vaccine uptake in this population.
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