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Background. Vaccination may be critical to curtailing the spread of the SARS-CoV-2 virus 1 

responsible for the COVID-19 pandemic, but herd immunity can only be realized with high 2 

vaccination coverage. There is a need to identify empirically supported strategies to increase 3 

uptake, especially among young adults as this subpopulation has shown relatively poor adherence 4 

to physical distancing guidelines. Social norms – estimates of peers’ behavior and attitudes – are 5 

robust predictors of health behaviors and norms-based intervention strategies may increase 6 

COVID vaccine uptake, once available. This study examined the extent that vaccination intentions 7 

and attitudes were associated with estimated social norms as an initial proof-of-concept test. 8 

Method. In November of 2020, 647 undergraduate students (46.21% response rate) completed 9 

online surveys in which they reported intentions to get COVID and influenza vaccines, perceived 10 

importance of these vaccines for young adults, and estimated social norms regarding peers’ 11 

vaccination behaviors and attitudes. 12 

Results. Students reported significantly greater intentions to get a COVID vaccine (91.64%) than 13 

an influenza vaccine (76.04%), and perceived COVID vaccination as significantly more important 14 

than influenza vaccination. The sample generally held strong intentions to receive a COVID 15 

vaccine and thought that doing so was of high importance, but participants, on average, perceived 16 

that other young adults would be less likely to be vaccinated and would not think vaccination was 17 

as important. Multiple regression models indicated that estimated social norms were positively 18 

associated with participants’ own intentions and perceived importance of getting a COVID 19 

vaccine. 20 

Conclusions. These significant associations highlight the potential value in developing and testing 21 

norms-based intervention strategies, such as personalized normative feedback, to improve uptake 22 

of forthcoming COVID vaccines among young adults. 23 
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Social norms and vaccine uptake: College students’ COVID vaccination intentions, 24 

attitudes, and estimated peer norms and comparisons with influenza vaccine 25 

 The global burden associated with the SARS-CoV-2 virus (i.e., the COVID-19 pandemic) 26 

remains an unmitigated public health crisis. In the United States, the Centers for Disease Control 27 

(CDC) have endorsed numerous empirically-supported mitigation strategies to reduce person-to-28 

person spread of the virus (e.g., wearing face masks) [1] and state governments have 29 

implemented physical distancing measures (e.g., travel restrictions, curfews). Despite these 30 

efforts, new cases have continued to rise across the fall and winter of 2020, with the U.S. 31 

continuing to face record-high numbers of new cases (e.g., 227,885 cases on a single day in 32 

December 2020 [2]). As the virus continues to spread, it has become clear that the most 33 

promising strategy for combatting COVID-19 is the rapid development of a prophylactic vaccine 34 

which can, optimistically, facilitate sufficient herd immunity [3]. Vaccinologists have made 35 

major headway; there are more than 200 COVID vaccines currently in development [4] and at 36 

the time of this writing, COVID vaccines have been made available to frontline essential workers 37 

and high-risk elderly in some states [5], and a fully public release is imminent [6]. While these 38 

prospects are encouraging, a critical question remains: Will people be willing to get a COVID 39 

vaccine, once available to the public?  40 

Societal uptake of a COVID vaccine is a critical concern given that vaccines can only 41 

facilitate herd immunity if there is high vaccine coverage among the population [7]. Early 42 

estimates from May of 2020 show that acceptability and intentions to receive a COVID vaccine 43 

are relatively high, but perhaps not high enough to achieve population-wide protection. One 44 

study found that 69% of U.S. adults reported being either “definitely willing” or “probably 45 

willing” to get a COVID vaccine [8], and another found that most U.S. adults reported being 46 
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likely to get a COVID vaccine (i.e., mean score of 5.24 with responses ranging from 1=Very 47 

unlikely to 7=Very likely) [9]. Depending on the efficacy and duration of COVID vaccines, 48 

experts estimate that approximately 70-90% of people need to be vaccinated to achieve herd 49 

immunity [10], but higher coverage rates are always desirable, especially considering the 50 

unknown efficacy of these novel vaccines. As such, there is a dire need for behavioral scientists 51 

to identify antecedents/correlates of intentions and attitudes towards COVID vaccinations to 52 

inform behavioral strategies that promote uptake. 53 

COVID-19 among Young Adults 54 

 Once released to the public, COVID vaccines have first been made available to high-risk 55 

subgroups including elderly, those in assisted care facilities, and frontline health care workers 56 

[5,6]. Although this prioritization is prudent, COVID-19 incidence rates are highest among 57 

young adults, making this age group a major factor for continued community transmission [11]. 58 

Indeed, many young adults feel less at-risk for the consequences of COVID-19 and this age 59 

group has reported the poorest adherence to mitigation strategies [12]. On one hand, young 60 

adults do have lower risk of developing severe symptoms and complications associated with 61 

COVID-19 [13], but because symptoms are often minor, young adults may be less likely to 62 

isolate and therefore more likely to unknowingly spread the virus [14]. It follows that 63 

vaccination may be especially critical for young adults as a key step towards curbing community 64 

transmission, including spread to high-risk people (e.g., elderly relatives). 65 

 Despite efforts to reduce spread, such as virtual and remote class formats, COVID-19 66 

incidence rates were particularly high on U.S. college campuses throughout fall of 2020 [15]. 67 

Achieving high vaccine coverage among college students is a key step towards returning to 68 

societal normalcy as it pertains to higher education, but it is unclear whether sufficient coverage 69 
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is likely. Nationally representative survey data indicate a need to improve vaccination attitudes 70 

and willingness among young adults: In April of 2020, only 50% of young adults reported 71 

intentions to get a COVID vaccine (41% reported being unsure) [16]. While initial estimates also 72 

indicate that educational attainment and household income are positively associated with 73 

vaccination intentions [17], college students remain a high priority group given low adherence to 74 

physical distancing guidelines and rampant spread of COVID-19 among this subpopulation.    75 

Social Norms Approach to Increase COVID Vaccine Uptake  76 

 Young adults’ health behaviors and attitudes are powerfully influenced by the behaviors 77 

and attitudes of their peers (i.e., social norms) [18]. Social norms are often categorized as either 78 

descriptive norms that entail individuals’ perceptions of others’ behavior, or injunctive norms 79 

that involve perceptions of others’ attitudes or opinions towards a behavior [19]. Both descriptive 80 

and injunctive norms have been shown to be salient predictors of health behaviors, such as 81 

seatbelt adherence [20] and alcohol use [21,22]. Notably, there is some evidence that estimates 82 

of social norms are associated with college students’ intentions to receive the Human 83 

Papillomavirus (HPV) [23] and influenza vaccines [24]. As such, estimated peer norms may be 84 

an important antecedent of students’ intentions to receive a COVID vaccine. 85 

 As it pertains to the accuracy of normative estimates, people tend to misperceive the 86 

actual norms for others’ attitudes towards and engagement in health-related behaviors (i.e., social 87 

norms theory [18]). Specifically, people tend to overestimate the extent that others engage in 88 

health-risk behaviors (e.g., heavy alcohol use [25]) and underestimate the extent that others 89 

engage in preventive or health-enhancing behaviors (e.g., using mosquito nets to prevent malaria 90 

[26]). Related to the COVID-19 pandemic, researchers have found that young adults tend to 91 

underestimate how well their peers adhere to the physical distancing guidelines [27]. Although 92 
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normative misperceptions can facilitate increased engagement in health-risk behavior, correcting 93 

such misperceptions has been an effective prevention/intervention strategy that can motivate 94 

individuals to engage in healthier behavior. For example, highlighting that most students do not 95 

engage in as much heavy alcohol use as people think can motivate college students to reduce 96 

their own drinking levels [28]. One proven norms-based intervention strategy is personalized 97 

normative feedback, which corrects individuals’ inaccurate normative estimates by showing 98 

individually tailored feedback contrasting (a) personal behavior, (b) estimates of others’ 99 

behaviors, and (c) others’ actual behaviors [29]. On a larger scale, social norms also can be 100 

leveraged within marketing campaigns that entail publicly highlighting the actual norms for a 101 

behavior, which can shift perceptions and promote healthier behavior [e.g., 28]. Although norms-102 

based strategies have been successfully employed across numerous domains of prevention 103 

science, these strategies are only thought to be effective when (a) peoples’ estimates of social 104 

norms for a given behavior tend to be inaccurate, and (b) data show that the actual norm is a 105 

favorable comparison, relevant to most peoples’ estimates. Norms-based strategies may be able 106 

to increase vaccination intentions and attitudes, but a key preliminary step entails examining the 107 

extent that college students underestimate peers’ intentions (i.e., descriptive norms) and attitudes 108 

(i.e., injunctive norms) regarding COVID vaccination, as well as demonstrating proof-of-concept 109 

that estimated social norms are associated with individuals’ own vaccine intentions and attitudes. 110 

Perceived Barriers and Reasons for COVID Vaccine Hesitancy 111 

Although the development and initial evidence supporting the efficacy of COVID 112 

vaccines is encouraging, this has been a polarizing topic and there are many fears and 113 

misperceptions that may act as barriers to high vaccine coverage [31]. Given the rapid pace of 114 

development, many U.S. adults have reported concerns for the efficacy and safety of a COVID 115 
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vaccine [17], though a recent in-depth review concluded that there is no evidence indicating the 116 

vaccines currently in development are linked to safety concerns or side effects, such as vaccine-117 

associated enhanced disease [32]. Nevertheless, understanding college students’ perceived 118 

barriers and reasons for vaccine hesitancy – even among only a small portion of this population – 119 

is critical to achieving sufficient vaccine coverage to facilitate herd immunity [31]. 120 

Current Study 121 

 Given the low-adherence to physical distancing guidelines among young adults [12], and 122 

high incidence rates of COVID-19 on college campuses [15], vaccination is particularly critical 123 

for college students. The current study examined college students’ intentions and perceived 124 

importance of getting a COVID vaccination (i.e., attitudes), as well as college students’ estimates 125 

of descriptive and injunctive norms for the behaviors and attitudes of typical young adults. These 126 

estimates were first contrasted to behaviors, attitudes, and norms pertaining to the influenza 127 

vaccine. On one hand, the influenza vaccine is generally perceived as safe and effective among 128 

U.S. adults [33], while many are still skeptical of the  COVID vaccines [17]. Alternatively, given 129 

the severity of the current COVID-19 pandemic it is possible that college students would have 130 

greater intentions to receive a COVID vaccine than an influenza vaccine and would view 131 

COVID vaccination as more important than influenza vaccination.  132 

The second aim of this study was to contrast college students’ own vaccination intentions 133 

and attitudes to their estimates of descriptive and injunctive norms for typical young adults. 134 

Given the tendency to underestimate peers’ engagement in healthful behaviors [18], we 135 

hypothesized that more college students would report intentions to receive vaccinations, relative 136 

to their estimates of descriptive norms for typical young adults. Similarly, we hypothesized that 137 

the college students in our sample would report greater perceived importance of COVID and 138 
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influenza vaccines, relative to estimated injunctive norms for typical students. 139 

The third aim entailed estimating the extent that vaccination intentions and perceived 140 

importance were associated with participants’ estimates of descriptive and injunctive norms. 141 

Despite being a novel question, previous studies have found positive associations between social 142 

norms and college students’ intentions to receive Human Papillomavirus (HPV) [23] and 143 

influenza vaccines [24]. We therefore hypothesized that vaccination intentions and perceived 144 

importance would be associated with both descriptive and injunctive norms.  145 

The final aim of the current study entailed exploring potential barriers and reasons that 146 

college students may be hesitant to receive a COVID vaccination. Participants indicated barriers 147 

and/or reasons they may not get a COVID vaccination, and percentages were calculated to 148 

identify the most salient factors impacting college students’ likelihood of receiving a 149 

vaccination. 150 

Method 151 

Participants and Procedures 152 

 Randomly selected from the university registrar list, 1400 undergraduate students from a 153 

large public university in the northwest United States were e-mailed an invitation to complete a 154 

brief online survey on student health behaviors. The survey was open from November 2nd 155 

through November 13th of 2020, at which point no COVID vaccine had been publicly released 156 

but public health experts and media sources had begun highlighting that a public release was 157 

imminent [6]. Remuneration entailed a $10 e-gift card, and all procedures were approved by the 158 

Institutional Review Board at the author’s university.  159 

Measures 160 

 To assess vaccination intentions, two yes/no items were asked: “When available, do you 161 
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intend to get a COVID vaccination/shot?” and “Have you received, or do you intend to get a flu 162 

vaccine/shot for the 2020/2021 flu season (i.e., influenza)?” Perceived importance of COVID 163 

and influenza vaccines were assessed on a 7-point scale ranging from 1=Not at all important to 164 

7=Extremely important: “How important do you think it is for young adults to get a 165 

[COVID]/[flu] vaccination/shot?”   166 

Estimated descriptive norms for typical young adults was assessed on a scale from 0% to 167 

100%: “Considering typical young adults in America, what percentage do you think will get a 168 

[COVID]/[flu] vaccination/shot?” Finally, estimated injunctive norms were assessed on the same 169 

7-point scale as participants’ own perceived importance: “In your estimation, how important do 170 

typical young adults think it is to get a [COVID]/[flu] vaccination/shot?” 171 

To explore potential barriers and reasons that young adults may be hesitant to get a 172 

COVID vaccine, we adapted a list of items from Fisher and colleagues [17]. The full list of 173 

barriers and reasons for hesitancy is shown in Table 3. Participants were asked to check-all-that-174 

apply, but could instead indicate that they had no concerns about receiving a COVID vaccine, 175 

which was an exclusive response option.  176 

Analyses 177 

 Paired-samples t-tests were used to test Aim 1, contrasting students’ intentions, perceived 178 

importance, and estimated norms for COVID vaccination to those pertaining to influenza 179 

vaccination. For Aim 2 a one-sample t-test was used to compare participants’ estimated 180 

descriptive norms for peers’ vaccine uptake to the sample mean values for the percentage of 181 

participants who intend to receive the respective vaccines. Aim 2 also entailed a paired-samples 182 

t-test to contrast self-reported vaccine attitudes to estimated injunctive norms. To facilitate 183 

interpretation, these contrasts were displayed graphically using bar plots with corresponding 95% 184 
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confidence intervals. 185 

 Multiple regression models were fit to examine associations between vaccine 186 

intentions/attitudes and estimates of peers’ descriptive and injunctive norms, controlling for age 187 

and sex (Aim 3). Norms variables corresponded specifically to the vaccine being examined in the 188 

respective models (e.g., in the model examining COVID vaccination intentions, norms variables 189 

referred to estimates of peers’ intentions/attitudes regarding COVID vaccination). Whereas 190 

perceived importance of COVID/influenza vaccines were continuous outcome variables, 191 

intentions to get a COVID or influenza vaccine were dichotomous outcome variables and, as 192 

such, these models entailed using logistic regression to estimate adjusted odds ratios. 193 

 To accomplish the final aim of exploring potential barriers and reasons for COVID 194 

vaccine hesitancy, we calculated the proportion of the sample that endorsed each of the potential 195 

barriers/reasons. Proportions were displayed as percentages to facilitate interpretation. Reasons 196 

for vaccine hesitancy were examined both for the full sample as well as for those participants 197 

who specifically indicated that they did not intend to get a COVID vaccine. 198 

Results 199 

Complete survey responses were received from 647 students (46.21% response rate). The 200 

sample comprised 64.78% women (Mage=19.77, SD=1.35) and the demographics approximately 201 

matched the available data published on the university website. Most participants were either 202 

Caucasian (43.10%) or Asian/Asian American (44.65%), 97.21% were fulltime students, 16.38% 203 

were affiliated with a Greek organization, and 43.43% reported living at home with their parents 204 

during the COVID-19 pandemic. Participants were approximately evenly distributed across 205 

undergraduate class-levels: 24.42% first-year, 23.96% second-year, 27.36% third-year, 20.24% 206 

fourth-year, and 4% reported being fifth-year or higher. 207 
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Aim 1: Contrasting COVID and Influenza Vaccine Intentions, Attitudes, and Estimated 208 

Norms  209 

Descriptive statistics and bivariate correlation estimates are displayed in Table 1. In the 210 

current sample of college students, 91.64% reported intentions to get a COVID vaccine, which 211 

was markedly higher than the percent of participants who reported that they got or will get an 212 

influenza vaccine this year (i.e., 76.04%; t = 7.79, p<.001). Similarly, college students perceived 213 

COVID vaccination to be of greater importance than influenza vaccination (t = 10.14, p<.001), 214 

though on average, the sample viewed both as being of high importance. Pertaining to estimates 215 

of descriptive norms, participants thought that peers would be more likely to get a COVID 216 

vaccine than an influenza vaccine (t = 16.67, p<.001). This pattern held for injunctive norms: 217 

Participants estimated that peers perceive COVID vaccination as being more important than 218 

influenza vaccination (t = 20.49, p<.001). 219 

Aim 2: Contrasting Self-Reported Vaccine Intentions/Attitudes to Estimated Peer Norms 220 

 Contrasts between self-reported intentions/attitudes and estimated norms for typical 221 

young adults are displayed graphically in Figure 1. Pertaining to descriptive norms, a greater 222 

proportion of participants self-reported intentions to receive a COVID vaccine (i.e., 91.64%), 223 

relative to the samples’ average estimate of the percentage of peers that would get a COVID 224 

vaccine (i.e., 68.18%; t = -30.82, p<.001). Similarly, a greater proportion of the sample reported 225 

that they got or will get an influenza vaccine (i.e., 76.04%), relative to estimated descriptive 226 

norms for peers (i.e., 51.01; t = -36.08, p<.001). Similar patterns emerged for perceived 227 

importance of COVID and influenza vaccinations. Regarding a COVID vaccine, participants 228 

reported higher perceived importance, on average, relative to estimates of how important typical 229 

young adults think this vaccine is (i.e., injunctive norms; t = 14.82, p<.001). This was also the 230 
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case for perceived importance of an influenza vaccine (t = 20.95, p<.001).  231 

Aim 3: Associations between Vaccine Intentions/Attitudes and Estimated Peer Norms 232 

 Results from regression models examining vaccination intentions and perceived 233 

importance are displayed in Table 2. Notably, across all models, neither age nor birth sex were 234 

associated with intentions or perceived importance of COVID and influenza vaccines. 235 

Estimated descriptive norms regarding the percentage of typical young adults that will get 236 

a COVID vaccine were positively associated with participants’ own intentions and perceived 237 

importance of getting a COVID vaccine. Notably, every 1% increase in estimated descriptive 238 

norms was associated with 1.05 times greater odds of intending to get a COVID vaccine. 239 

Estimated injunctive norms regarding how important typical young adults think COVID 240 

vaccination is was also positively associated with participants’ perceived importance of getting a 241 

COVID vaccine but was not significantly associated with vaccination intentions.  242 

As it pertains to influenza vaccination, intentions and perceived importance were both 243 

significantly associated with estimated descriptive and injunctive norms for typical young adults.  244 

Aim 4: Exploring Barriers and Reasons for COVID Vaccine Hesitancy 245 

 Participants indicated which barriers and potential reasons for not getting a COVID 246 

vaccine applied to them (shown in Table 3). Nearly 60% of the full sample and over 85% of 247 

those not intending to get a COVID vaccine indicated that they were afraid/nervous about 248 

unknown side effects. Similarly, nearly 50% of the full sample and almost 70% of those not 249 

intending to get a COVID vaccine indicated that they did not think a COVID vaccine would be 250 

sufficiently tested before being made available. Pertaining to the full sample, approximately 23% 251 

indicated being afraid a COVID vaccine could give them COVID or make them sick, over 16% 252 

indicated that they do not have sufficient health insurance to afford a vaccine, and 12.52% did 253 
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not think that a vaccine would work. These percentages were slightly higher among those not 254 

intending to get a COVID vaccine, with approximately one-in-four indicating they did not think 255 

a COVID vaccine would work and/or indicating that they did not think they would be able to 256 

financially afford a vaccine. Just over 10% of the full sample noted a fear of needles/shots as a 257 

potential barrier, and approximately 3% of students felt that a COVID vaccine was incongruent 258 

with their religious beliefs. Nevertheless, nearly a quarter of the full current sample (24.11%) 259 

indicated that they had no concerns about getting a COVID vaccine, while only 3.70% of 260 

participants not intending to get a COVID vaccine noted that they had no concerns. 261 

Discussion 262 

 As we approach a fully public release of COVID vaccines (beyond frontline workers and 263 

high-risk subgroups), the current study examined college students’ intentions, attitudes, 264 

perceived social norms, and hesitancies pertaining to vaccine uptake. Data from the current study 265 

(collected in November 2020) indicated that most college students intend to get a COVID 266 

vaccine when available (i.e., 91.64%), which was much higher than the percentage who reported 267 

getting or planning to get an influenza vaccine (i.e., 76.04%). This is encouraging preliminary 268 

evidence, given a strong theoretical link between intentions and behavior [34], but there is also 269 

evidence that vaccine intentions do not perfectly predict uptake [35]. Participants, on average, 270 

also felt that it was more important for young adults to get a COVID vaccine, relative to an 271 

influenza vaccine.  272 

We also asked students to estimate the percentage of typical young adults that they 273 

thought would receive COVID and influenza vaccines (i.e., descriptive norms) and to estimate 274 

how important typical young adults thought these vaccines were for young adults (i.e., injunctive 275 

norms). Across these normative estimates, a clear pattern emerged in which the sample self-276 
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reported greater likelihood of getting COVID and influenza vaccinations relative to estimated 277 

descriptive norms, and also reported greater perceived importance of these vaccines relative to 278 

estimated injunctive norms. These patterns show early indication that students may 279 

underestimate descriptive and injunctive norms regarding peers’ intentions and attitudes toward 280 

vaccine uptake, though more representative data is needed to strengthen this conclusion.  281 

Regression models revealed students’ vaccination intentions were associated with 282 

estimated descriptive norms: Those who thought a greater proportion of typical young adults 283 

would get vaccinated were more likely to report intentions to get COVID and influenza vaccines, 284 

respectively. Interestingly, estimated injunctive norms were not significantly associated with 285 

COVID vaccine intentions, which may indicate that social norms regrading peers’ vaccination 286 

behaviors (i.e., descriptive norms) may be a more salient influence than perceptions of peers’ 287 

vaccination attitudes (i.e., injunctive norms). Nevertheless, perceived importance of these 288 

vaccines was positively associated with estimates of both descriptive and injunctive norms, 289 

which highlights potential value in both types of social norms. Finally, we found that the most 290 

frequently endorsed reasons for COVID vaccine hesitancy were fears/concerns related to 291 

unknown side effects and fears that a vaccine could cause illness.  292 

COVID Vaccination compared to Influenza Vaccination 293 

 Assessing students’ intentions and attitudes regarding influenza vaccination enabled us to 294 

make direct comparisons to students’ intentions and attitudes towards COVID vaccines. Over the 295 

past ten years, the seasonal influenza virus in the U.S. has resulted in between 9 million – 45 296 

million illnesses, between 140,000 – 810,000 hospitalizations, and between 12,000 – 61,000 297 

deaths annually [36]. While these estimates demonstrate the severity of the influenza virus, there 298 

is concern that the SARS-CoV-2 virus may be even more devastating. Although direct ‘apples-299 
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to-apples’ comparisons may not yet be fully possible [37], meta-analytic evidence shows that 300 

hospitalization durations are significantly longer for COVID patients (i.e., 14 days) compared 301 

influenza patients (i.e., 6-7 days) and mortality rates are higher for COVID (i.e., 6.5%) compared 302 

to influenza (i.e., 6.0% for influenza type A and 3.0% for Type B) [38]. Given the acute burden 303 

of the COVID-19 pandemic, even beyond the direct health implications (e.g., government-304 

enforced distancing protocols), it is intuitive that young adults would view the COVID vaccine 305 

as being relatively more important than the influenza vaccine. The salient effects on society and 306 

the global economy associated with the COVID-19 pandemic may also explain why more 307 

students in our sample reported intentions to get the COVID vaccine, relative to the influenza 308 

vaccine. Considering concerns regarding the efficacy and safety of a COVID vaccination [17], it 309 

is encouraging that over 90% of the students in our sample intend to get the vaccine. 310 

Furthermore, the fact that over 76% of students in our sample reported getting or intending to get 311 

the influenza vaccine is a major improvement over estimated rates from previous years that are 312 

only around 40% among college students [39,40]. Additional research is needed, but one silver-313 

lining of the COVID-19 pandemic may be increased intentions to receive annual influenza 314 

vaccination. 315 

Applied Implications 316 

 As behavioral scientists seek to develop strategies that can increase societal uptake of 317 

COVID vaccines, the findings from the current study indicate that norms-based approaches may 318 

be promising. We found that students may, on average, tend to underestimate their peers’ 319 

intentions and attitudes towards getting a COVID vaccine and, as such, norm-correcting 320 

strategies may be promising. Indeed, the results indicated significant associations between 321 

vaccination intentions and perceptions of social norms for typical young adults – highlighting the 322 
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potential value of increasing young adults’ perceptions of how many young adults actually 323 

intend to get a COVID vaccine as well as how important most young adults think getting 324 

vaccinated is for young adults. Specifically, personalized normative feedback interventions could 325 

be a prudent strategy to correct normative misperceptions and could be used by university 326 

stakeholders to increase uptake and vaccine coverage on college campuses. The current findings 327 

should also be considered alongside existing evidence that norms-based approaches may 328 

effectively promote uptake of HPV vaccines among college-aged women [41,42], improve 329 

attitudes and intentions to receive the influenza vaccine among healthcare workers [39], and 330 

increase Hepatitis B vaccine intentions among men who have sex with men [43]. Nevertheless, 331 

additional translational studies are needed to develop, test, and optimize norms-based 332 

intervention strategies specific to the circumstances surrounding the COVID-19 pandemic. 333 

   Although most students in our sample reported intentions to get a COVID vaccination, 334 

only a quarter of the sample indicated that they had no concerns about doing so. Most notably, 335 

students reported being concerned about the vaccine not being properly tested and potential 336 

unknown side effects. These concerns were particularly prevalent among those who did not 337 

intend to be vaccinated, highlighting a key point of focus for efforts to improve vaccine 338 

coverage. To increase confidence in available COVID vaccines, it may be helpful to show the 339 

depths of the clinical trial protocols and the evidence indicating that the vaccines under 340 

development are indeed safe [3]. Nearly a quarter of the sample indicated that they were 341 

concerned a COVID vaccine could make them sick, despite evidence against this concern [32]. 342 

Indeed, the scientific community has struggled to overcome widespread misinformation 343 

throughout the COVID-19 pandemic, but particularly as it pertains to COVID vaccines [44]. 344 

This is deeply concerning given that the World Health Organization listed vaccine hesitancy as a 345 
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top-ten global health threat, even before the emergence of COVID-19 [45]. Nevertheless, 346 

apprehension may be warranted given that long-term effects and safety are not yet known. 347 

Behavioral interventions or campaigns to increase uptake should also be careful not to invalidate 348 

peoples’ concerns, which may yield defensive responses and actually decrease uptake [46]. One 349 

notable perceived barrier among those not intending to get a COVID vaccine is lack of health 350 

insurance or financial means to be vaccinated. Fortunately, COVID vaccines are being made 351 

available for free, regardless of health insurance (see details: https://www.cms.gov/covidvax-352 

provider); however, these initiatives will only help increase vaccine coverage if this information 353 

reaches the general public. As a final implication, most participants – even those not intending to 354 

be vaccinated – believed that a COVID vaccination would work, so simply highlighting the 355 

efficacy statistics may not be enough to overcome vaccine hesitancy. 356 

 Limitations and Future Directions 357 

 Alongside of the timely implications of the current study, several limitations must be 358 

carefully considered. The estimates presented herein are not intended to reflect nationwide 359 

estimates of vaccination intentions or attitudes, but rather to generate proof-of-concept evidence 360 

from which to build upon. While we argue that high vaccine coverage among young adults will 361 

be critical to our overall efforts to combat COVID-19 [11,14], the inferences drawn from the 362 

current results may not extend beyond undergraduate college students from the northwest United 363 

States. Indeed, those with higher educational attainment may be more likely to be accepting of 364 

vaccines [17]. A second related limitation is that our sample comprised mostly Caucasian and 365 

Asian/Asian-American students, whereas other minority groups have been hit especially hard by 366 

the COVID-19 pandemic [47] and may also be less accepting/trusting of vaccines [31]. So, 367 

although the current study provides proof-of-concept for the role of social norms on vaccination 368 

https://www.cms.gov/covidvax-provider
https://www.cms.gov/covidvax-provider
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uptake, more in-depth research is needed to increase uptake within historically marginalized 369 

communities and higher-risk groups. The response rate (46.21%) was understandably low given 370 

the randomized online recruitment during a global pandemic, as has been the case with other 371 

COVID-related studies on this age group [22], but it has been shown that low response rates do 372 

not necessarily bias the results of survey-based research [48]. A third limitation to note is that we 373 

asked participants to estimate social norms for typical young adults, so direct comparisons with 374 

our sample to estimate the accuracy of normative estimates were not possible. Larger 375 

representative data is needed to estimate true and accurate norms. Relatedly, the measures used 376 

to assess COVID vaccine intentions, attitudes, and norms may have adequate face validity, but 377 

further psychometric validation is a prudent step for researchers seeking to identify 378 

antecedents/correlates of COVID vaccine uptake. Finally, it is important to consider the timing 379 

of this study given that COVID vaccine development has evolved rapidly, as has public 380 

perception of the COVID vaccines [3,6,8]. These data were collected in November of 2020 381 

which was before a public release of any COVID vaccines, so we were limited to assessing 382 

participants’ vaccine intentions while future studies will be able to assess more objective indices 383 

of uptake. It is also plausible that people will become more assured that there are not harmful 384 

side effects as vaccination rollout continues throughout early 2021 and, as such, research on 385 

vaccine hesitancy should continue to be monitored throughout the pandemic. As the public 386 

continues to learn more about the efficacy and safety of COVID vaccines, it would be important 387 

to further examine the extent that perceived social norms relate to young adults’ intentions and 388 

attitude towards a COVID vaccine. It is also worth noting that data were collected during a time 389 

period in which many in the U.S. associated the ongoing vaccine development with partisan 390 

political agendas [49]. 391 
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Conclusions 392 

 The development of an effective COVID vaccine is a key step towards curtailing the 393 

spread of the SARS-CoV-2 virus, but high vaccination coverage is needed to achieve herd 394 

immunity [10]. We first contrasted COVID vaccine intentions and attitudes to those pertaining to 395 

influenza vaccines and found that college students, on average, have greater intentions to get a 396 

COVID vaccine than an influenza vaccine and also perceive COVID vaccination as relatively 397 

more important than influenza vaccination. Nevertheless, intentions and perceived importance 398 

was quite high for both COVID and influenza vaccines. Then, building upon recent research by 399 

Reiter and colleagues [8] on public acceptability of the COVID vaccines, the current study 400 

examined estimates of social norms related to peers’ intentions and attitudes towards COVID 401 

vaccination as a theoretically important antecedent/correlate of young adults’ own vaccinations 402 

intentions and attitudes [18,19]. We found proof-of-concept evidence: Young adults’ estimates 403 

of the percentage of typical young adults that will get a COVID vaccine (i.e., descriptive norms) 404 

and estimates of how important typical young adults think COVID vaccination is (i.e., injunctive 405 

norms) were both significantly associated with self-reported intentions and perceived importance 406 

of COVID vaccination. These significant associations highlight the potential value in developing 407 

and testing norms-based intervention strategies, such as personalized normative feedback, to 408 

improve uptake of COVID vaccines among young adults. 409 
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 Table 1. Bivariate correlations and descriptive statistics pertaining to the COVID vaccine and flu vaccine. N = 647. 

Variable 1 2 3 4 5 6 7 8 

COVID Vaccine         

1. Intentions to get the COVID Vaccine (0=No, 1=Yes)         

2. Perceived Importance of COVID Vaccine .60**        

3. Descriptive Norms for Typical Young Adults  

   (Estimated % that will get the COVID Vaccine) 
.33** .40**       

4. Injunctive Norms for Typical Young Adults  

    (Estimate of peers’ attitudes toward COVID Vaccine) 
.26** .39** .62**      

         

Influenza Vaccine         

5. Got or Plan to get the Flu Vaccine (0=No, 1=Yes) .17** .21** .02 -.01     

6. Perceived Importance of Flu Vaccine .29** .39** .06 .04 .58**    

7. Descriptive Norms for Typical Young Adults 

    (Estimated % that will get the Flu Vaccine) 
.01 .05 .22** .09* .16** .29**   

8. Injunctive Norms for Typical Young Adults  

     (Estimate of peers’ attitudes toward Flu Vaccine) 
.10* .09* .14** .24** .18** .37** .51**  

         

Mean 0.92 6.38 68.18 5.42 0.76 5.63 51.01 4.07 

Standard Deviation 0.28 1.15 19.35 1.19 0.43 1.48 17.65 1.17 

Possible Response Range 0 – 1 a 1 – 7 b 0 – 100 c 1 – 7 b 0 – 1 a 1 – 7 b 0 – 100 c 1 – 7 b 

         

Note: The variable numbers across the top of the table correspond to the variables listed in the first column. a. 0=No, 1=Yes.  b. 

1=Not at all important, 7=Extremely important.  c. Estimated percentages ranged from 0% to 100%. *p <.05, **p<.01. 
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Table 2. 

Regression models predicting COVID and influenza vaccine intentions and perceived importance for young adults to receive these vaccinations. 

  Intend to get COVID 

Vaccine (0=No, 1=Yes) 
 

Perceived Importance 

of COVID Vaccine 
 

Got or plan to get Flu 

Vaccine (0=No, 1=Yes) 
 

Perceived Importance 

of Flu Vaccine 

  Adj. OR [95% CI] p-value  b (SE) p-value  Adj. OR [95% CI] p-value  b (SE) p-value 

STEP 1             

   Age  0.93 [0.74, 1.16] .494  .04 (.03) .202  0.91 [0.80, 1.04] .177  .01 (.04) .832 

   Sex (0=Men, 1=Women)  0.83 [0.59, 1.60] .593  .03 (.09) .685  1.34 [0.91, 1.95] .135  .15 (.11) .184 

             

   Estimated Descriptive Norms  1.05 [1.03, 1.07] <.001  .02 (.00) <.001  1.02 [1.01, 1.03] .047  .01 (.00) .002 

   Estimated Injunctive Norms  1.27 [0.96, 1.70] .099  .22 (.04) <.001  1.29 [1.07, 1.56] .008  .39 (.05) <.001 

         

  R2 = .23  R2 = .19  R2 = .07  R2 = .15 

             

Note: Descriptive norms are participants’ estimates of the percentage of young adults that will get the COVID/influenza vaccine. Injunctive norms are 

participants’ estimates of how important young adults think the COVID/influenza vaccines are. Norms variables refer to the specific vaccine that is in focus for 

each model (e.g., in the model predicting intentions to get the COVID vaccine, norms variables refer to estimates pertaining to the COVID vaccine). 
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Table 3.  Barriers and reasons for COVID vaccine hesitancy. 

 

Stem: Below are potential reasons why a young adult may not get a COVID-19 

vaccination/shot. Please select all that apply to you: 

 
% Endorsed 

Full sample 
Those who do not intend 

to get a COVID vaccine 
    

1. I am afraid/nervous about unknown side effects.  59.51% 85.19% 

2. I do not think that a vaccination would work.  12.52% 25.93% 

3. I have a fear of needles/shots.  10.67% 11.11% 

4. I do not have sufficient health insurance to help me financially afford a vaccine.  16.38% 24.07% 

5. My religious beliefs are not congruent with vaccines  2.78% 1.85% 

6. I am afraid/nervous that the vaccine could give me COVID or make me sick.  22.72% 29.63% 

7. I do not trust that it would be sufficiently tested before being made available.  49.61% 68.52% 

8. I have no concerns about a COVID-19 vaccine/shot.1  24.11% 3.70% 
    

Note: N = 647.   1. Item 8 was an exclusive response option; if item 8 was endorsed, none of the other concerns could be endorsed. 
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Figure 1. Bar plots comparing (A) normative perceptions 

for typical young adults, and (C) self-reported vaccine-

related behaviors and attitudes. *p <.01, **p<.001 


