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ABSTRACT
Objective: The Theory of Planned Behavior has been applied to COVID-19 protective behaviors, 
but evidence suggests this theory may be less predictive over time and less valid in individualistic 
societies. The current study applied this theory among American college students as vaccines 
became available and added perceived risk. Participants: 242 undergraduate students at two 
universities. Methods: Participants completed an online survey and analyses were conducted using 
PROCESS. Results: Perceived risk was indirectly related to protective behavior via intentions which 
were significantly impacted by positive attitudes, descriptive norms, and perceived behavioral 
control. Conclusions: Even within an individualistic culture and when vaccines were becoming 
available, the Theory of Planned Behavior predicts protective behaviors. Including risk perception 
also furthers understanding of this theory by identifying one factor related to norms and perceived 
behavioral control. These results may inform the design of interventions designed to increase 
compliance with pandemic-related policies and other positive behaviors.

During the ongoing COVID-19 pandemic, individual behav-
iors (ie, masking and social distancing) have been essential 
in efforts to reduce the spread of the virus.1 Further, national 
and global changes in individual behaviors may also make 
a difference in the face of other global emergencies (such 
as protecting the environment by eating less meat).2 However, 
individuals remain resistant to making individual changes 
for the public good.3,4 In the current study, we examine an 
extended version of the Theory of Planned Behavior5 with 
perceived risk included as an antecedent to test whether 
this theory would explain reported protective behaviors 
among American undergraduate students over one year into 
the COVID-19 pandemic.

The Theory of Planned Behavior posits that behavior is 
best predicted by specific behavioral intentions which are 
determined by attitudes toward the behavior, perceived 
norms (ie, beliefs about what behavior is considered nor-
mative), and perceived behavioral control (ie, beliefs about 
one’s ability to perform the behavior).5 According to this 
theory, behaviors that are under volitional control should 
be more likely to occur if an individual has the intention 
of performing that action. However, perceived behavioral 
control is expected to influence not only an individual’s 
actions (via effort and actual control), but also their inten-
tions. Thus, an individual is expected to have stronger 
behavioral intentions when they have a more favorable eval-
uation of the behavior (ie, positive attitude), perceive social 
pressure to perform the behavior (ie, perceived norms), and 
view the behavior as easy to perform (ie, perceived behav-
ioral control). This theory has been used in many domains 
including health sciences, environmental science, business 

and management, educational research, and hospitality and 
tourism.6 For example, it has been used to predict 
alcohol-related behaviors,6 parental health-promoting behav-
iors,7 and consumption of organic food.8

During the COVID-19 pandemic, researchers have tested 
the Theory of Planned Behavior as a means of predicting 
social distancing,9 intentions to wear a mask,10 and even inten-
tions to use food delivery apps.11 A recent meta-analysis sug-
gests that this theory is useful in understanding individuals’ 
use of protective behaviors during the COVID-19 pandemic 
with perceived behavioral control showing the strongest asso-
ciation with both intentions and behaviors.12 However, there 
was a temporal effect in this meta-analysis suggesting that 
the associations between perceived behavioral control and 
intentions became weaker in data collected in later months 
during the pandemic. Thus, it is important to test whether 
the Theory of Planned Behavior remains a valid model for 
understanding the usage of protective behavior further in the 
pandemic at a time when individuals may be weary of restric-
tions and less willing to continue enacting protective mea-
sures. Other than the association between perceived behavioral 
control and behavioral intentions, the associations of attitudes, 
subjective norms, and perceived behavioral control with 
behavioral intentions and behaviors were also weaker in soci-
eties that were more individualistic and economically 
advanced.12 Given that American college students are both 
particularly individualistic13 and more likely to come from 
advantaged backgrounds,14 it is important to test whether this 
model is valid among a population of American college stu-
dents and examine the appropriateness of including additional 
factors (ie, risk perception) in the model.
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In the current work, we wanted to examine the role that 
perceptions of risk play in the Theory of Planned Behavior 
and the endorsement of engaging in protective COVID-19 
behaviors. College students, as emerging adults, may be 
particularly likely to view preventive behaviors as unneces-
sary due to their lower risk of hospitalization or death from 
COVID-1915 and their greater likelihood of engaging in 
risky behaviors.16 This increases the risk of emerging adults 
spreading the virus.17,18 To reach herd immunity levels in 
the current pandemic, increase the effectiveness of efforts 
to protect the environment, or prevent the spread of a future 
pandemic, it is important to develop interventions to 
increase compliance among college students. It is also 
important to understand the best predictors of protective 
behaviors among college students in order for colleges to 
remain open for face-to-face learning. The current study 
helps in this effort by examining whether risk perception 
is an antecedent to attitudes, norms, and perceived behav-
ioral control as well as intentions and engagement in pro-
tective behaviors. Understanding these associations can help 
inform the development of interventions to increase com-
pliance among this risk-taking population.

Current study

In the current study, we measured perceived risk of COVID-19 
in addition to standard Theory of Planned Behavior measures 
related to engagement in protective behaviors (ie, social dis-
tancing/masking) at two universities. We expected all asso-
ciations to be positive except for the association between 
perceived risk and perceived behavioral control.

Method

Participants

Participants included 242 undergraduate students at two 
universities (n = 101, 141) who self-identified as single (ie, 
not involved in a committed, monogamous relationship). 
One small university, located in the Northeast, was holding 
classes in person and students were living mostly on campus. 
At the other university, a medium-sized university located 
in the Midwest, students were taking classes online and 
students lived either on campus or at home. Most partici-
pants identified as European American or Caucasian (63%) 
and girl/woman (71%). Participants’ ages ranged from 18 
to over 40 (M = 19.23, SD = 1.71) and their political beliefs 
leaned left (M = 2.92, SD = 1.41). Most participants (59%) 
reported that there was no reason why they would be 
unlikely to contract COVID-19 if exposed (ie, previously 
had COVID-19 or vaccinated).

Procedure

All procedures were approved by the Institutional Review 
Board (IRB) at both universities. At both institutions, par-
ticipants were recruited via the psychology department par-
ticipant pool for an online survey. In April 2021, college 

students completed measures related to the current study 
and measures of individual differences and dating attitudes 
and behaviors not included in the current study.

Measures

Protection
Participants were asked to respond yes (coded 1) or no 
(coded 2) to the question “If you were exposed to corona-
virus (COVID-19), is there any reason why you would be 
unlikely to contract it (eg, have already had COVID, received 
a vaccination, etc)?”

Perceived risk
Participants responded to six questions assessing perceived 
risk of COVID-19 (eg, “How worried are you that you will 
get sick with COVID-19?” “If you were to get sick with 
COVID-19, how bad would it be for you?”) on a 7-point 
scale (1 = not at all, 7 = extremely). One question (“If you 
wanted to, how easy would it be for you to get tested for 
COVID-19?” reverse-scored) was removed to increase scale 
reliability. All other items were averaged to form a composite 
measure of perceived risk with higher values representing 
greater perceived risk (α = .75).

Attitudes
Participants rated the extent to which they perceived engag-
ing in behaviors that protect against COVID-19 as beneficial, 
stressful, and uncomfortable on a 7-point scale (1 = strongly 
agree, 7 = strongly disagree; adapted from Lac et  al19). Even 
after reverse scoring the negative items, the beneficial item 
reduced scale reliability. We therefore included the beneficial 
item in analyses as a positive attitude score and averaged 
the stressful and uncomfortable items to calculate a negative 
attitudes score (rs [242] = .63).

Subjective norms
Participants rated the extent to which they believed five 
types of people (ie, typical students, friends, closest friends, 
people with whom they podded, family members) adhered 
to protective guidelines (7-point scale; 1 = not at all, 7 = all 
the time) and approved of protective guidelines (7-point 
scale; 1 = strongly disapprove, 7 = strongly approve) during 
COVID-19 (adapted from Lac et  al19). Adherence items were 
averaged to form a composite measure of descriptive norms 
(α = .82) and approval items were averaged to form a com-
posite measure of injunctive norms (α = .85).

Perceived behavioral control
Participants rated four behavioral control items (eg, “It is 
easy for me to follow protective guidelines during COVID-19” 
“It is hard for me to request that others follow protective 
guidelines during COVID-19.”) on a 7-point scale (1 = strongly 
agree, 7 = strongly disagree; adapted from Lac et  al19). After 
reverse scoring items measuring difficulty, these items were 
averaged to form a composite perceived behavioral control 
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measure with higher scores representing more perceived 
control (α = .71).

Intentions
Participants indicated their intentions to follow social dis-
tancing/masking guidelines in the next 30 days overall and 
specifically when interacting with people outside of their 
bubble/pod on a 7-point scale (1 = never, 7 = daily). These 
two items were averaged to form a composite intentions 
measure (rs [241] = .61).

Protective behavior
Participants indicated the number of days that they followed 
social distancing/masking guidelines and the number of days 
that they ignored social distancing/masking guidelines in 
the past 30 days. After reverse scoring ignoring guidelines, 
these two items were averaged to form a composite behavior 
measure with higher scores representing greater protective 
behavior (rs [163] = .78).

Results

Table 1 includes means, standard deviations, and correlations 
between variables of interest. Participants were around the 
midpoint on most measures but reported high positive atti-
tudes toward protective behaviors, high intentions to engage 
in protective behaviors, and that they had engaged in pro-
tective behaviors on most days in the past 30 days. Men 
reported lower perceived risk. Political beliefs were correlated 
with all variables such that more liberal participants reported 
higher levels of all other variables except lower negative 
attitudes. Perceived risk was positively related to all Theory 
of Planned Behavior measures except negative attitudes (ie, 
positive attitudes, descriptive norms, injunctive norms, per-
ceived behavioral control, and behavioral intentions) and all 
Theory of Planned Behavior measures were positively cor-
related with one another except negative attitudes which 
were negatively correlated with all other variables.

We tested our hypotheses using PROCESS version 3 
model 80.20 The X variable was perceived risk; the M vari-
ables were positive attitudes, negative attitudes, descriptive 
norms, injunctive norms, perceived behavioral control, and 
intentions (Mk); and the Y variable was protective behavior. 

We also controlled for age, gender (1 = boy/man; 2 = girl/
woman; 3 = gender non-conforming or nonbinary; 4 = prefer 
to self-describe/other), ethnicity (1 = African American, Black, 
or African, 2 = Asian American, Asian, or Pacific Islander, 
3 = European American or Caucasian, 4 = Hispanic American, 
Latino/a/x, or Chicano/a, 5 = Native American or American 
Indian, 6 = bi-racial or multi-racial), political orientation 
(1 = very liberal; 7 = very conservative), protection (1 = unlikely 
to contract COVID, 2 = unprotected), and data collection 
site. This analysis revealed significant positive associations 
between perceived risk and positive attitudes, descriptive 
norms, injunctive norms, perceived behavioral control, and 
intentions (see Figure 1, Table 2). Only perceived risk, pos-
itive attitudes, descriptive norms (perceptions of others’ 
adherence to protective guidelines), and perceived behavioral 
control were related to intentions and only intentions were 
related to reported protective behavior. Although the direct 
effect of perceived risk on protective behaviors was nonsig-
nificant (see Table 2), there was a significant positive indi-
rect effect (see Table 3). Specifically, perceived risk was 
related to greater protective behavior via intentions; via 
positive attitudes then intentions; via descriptive norms then 
intentions; and by perceived behavioral control then inten-
tions. This suggests that behavioral intentions are the most 
proximal predictor of protective behaviors during COVID-19 
and that these intentions are formed based on perceived 
risk, positive attitudes toward protective behaviors, percep-
tions of others’ adherence to protective guidelines, and per-
ceived behavioral control.

Discussion

Although previous research has found that individuals are 
resistant to making changes for the public good,3,4 reported 
use of individual behaviors (ie, masking and social distanc-
ing) that are protective against the spread of COVID-19 
was high among college students in the current study. This 
is especially important given concerns that emerging adults 
may be particularly likely to spread the virus due to their 
greater propensity to engage in risky behaviors.16 In contrast 
to these concerns, the current study suggests that college 
students typically viewed protective behaviors as beneficial 
and reported high compliance with protective behaviors. 
This may be in part due to the college environment itself 

Table 1. M eans, standard deviations, and correlations.

Measure M (SD) 1. 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12.

1. Ethnicity –
2. Gender −.001 –
3. Age 19.23 (1.71) −.13 .04 –
4. Political beliefs 2.92 (1.41) .15* .08 −.02 –
5. Perceived risk 4.55 (1.15) .02 −.17** −.07 −.25** –
6. Positive attitudes 6.33 (1.25) .06 −.03 .01 −.39** .32**
7. Negative attitudes 4.05 (1.62) .16* .11 .04 .19** .03 −.10 –
8. Descriptive norms 4.78 (1.28) −.12 −.004 .07 −.36** .25** .23** −.15* –
9. Injunctive norms 5.36 (1.15) −.08 −.05 −.01 −.36** .27** .37** −.13* .53** –
10. Perceived behavioral control 5.10 (1.14) −.02 −.07 .08 −.19** .20** .26** −.31** .22** .42** –
11. Intentions 6.44 (1.62) −.03 −.12 −.02 −.38** .42** .52** −.14* .43** .39** .40** –
12. Protective behavior 26.72 (4.69) .04 −.03 −.01 −.22** .29** .28** −.15* .31* .30** .29** .51** –

Note: Ethnicity coded 1 = White, 0 = other. Gender coded 1 = male, 0 = female/non-binary/self-described. Higher values on political beliefs indicate more con-
servative leaning.

*p < .05; ** p < .01.
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where students are required to comply with these behaviors 
in order to live on campus and attend in-person classes. In 
addition, descriptive and injunctive norms were high in the 
current study, suggesting that participants thought their 
peers were engaging in, approved of engaging in, protective 

behaviors. This is good news given the importance of keep-
ing universities open due to the associations between school 
closures and mental health and wellness21 and between edu-
cational status and wealth.22

The current study also tested an extended Theory of 
Planned Behavior model in predicting engagement in 
COVID-19 protective behaviors. Results suggest that, 
although perceived risk was not directly related to engage-
ment in protective behaviors, it is an important factor due 
to its relations to positive attitudes toward protective behav-
iors, descriptive norms, perceived behavioral control, and 
intentions to engage in protective behaviors. Although a 
recent meta-analysis found that perceived behavioral control 
was most strongly linked to both intentions and behaviors,12 
only intentions were directly related to protective behaviors 
in the current study. Perceived behavioral control, like per-
ceived risk and descriptive norms influenced behavior indi-
rectly via intentions. This is interesting given the results in 
the meta-analysis suggesting that the association between 
perceived behavioral control and intentions weakened over 
time. The current study, conducted more than a year into 
the pandemic and at a time when vaccines were beginning 
to be available (although not completely available to all 
undergraduates during this study), suggests that this link 
remains an important factor. This is good news given the 
current spread of new COVID-19 strains, affecting even 

Table 2. R egression coefficients, standard errors, and model summary for mediation analysis.

Positive attitudes Negative attitudes Descriptive norms

b SE p b SE p b SE p
Constant 5.93 1.00 <.001 3.57 1.51 .02 3.42 1.12 .003
Perceived risk 0.25 0.06 <.001 0.12 0.10 .23 0.20 0.07 .01
Positive attitudes ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺
Negative attitudes ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺
Descriptive norms ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺
Injunctive norms ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺
Perceived behavioral control ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺
Intentions ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺

R2 = 0.47 R2 = .12 R2 = .19
F(7, 211) = 8.63, p < .001 F(7, 211) = 4.09, p < .001 F(7, 211) = 7.14, p < .001

Injunctive norms Perceived behavioral control Intentions

b SE p b SE p b SE p
Constant 5.25 1.02 <.001 3.20 1.08 .003 1.04 1.33 .44
Perceived risk 0.17 0.07 .01 0.16 0.07 .03 0.26 0.08 .001
Positive attitudes ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ 0.37 0.08 <.001
Negative attitudes ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ 0.00 0.06 .98
Descriptive norms ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ 0.34 0.08 <.001
Injunctive norms ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ −0.05 0.09 .58
Perceived behavioral control ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ 0.34 0.05 <.001
Intentions ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺ ⸺

R2 = .17 R2 = 0.09 R2 = .46
F(7, 211) = 6.16, p < .001 F(7, 211) = 3.14, p = .004 F(12, 206) = 14.40, p < .001

Protective behavior

b SE p
Constant 17.50 4.59 <.001
Perceived risk 0.43 0.28 .13
Positive attitudes −0.17 0.30 .58
Negative attitudes −0.11 0.19 .56
Descriptive norms 0.19 0.28 .49
Injunctive norms 0.18 0.32 .57
Perceived behavioral control 0.33 0.30 .28
Intentions 1.04 0.24 <.001

R2 = .24
F(13, 205) = 5.02, p < .001

Figure 1.  Standardized results of mediation analyses with perceived risk, atti-
tudes, norms, and perceived behavioral control predicting intentions and pro-
tective behavior. Note. Dotted lines signify non-significant associations. *p < 
.05; ** p < .01.
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those who are vaccinated. However, future research is needed 
to determine how COVID-19 burnout23 and social distancing 
fatigue24 moderate these findings.

In addition to examining factors related to protective 
behaviors over a year into the pandemic, the current study 
also adds to the literature by suggesting that the Theory of 
Planned Behavior remains a valid model for predicting pro-
tective behaviors even among a sample of American college 
students despite evidence suggesting that these effects were 
weaker in societies that were more individualistic and eco-
nomically advanced.12 The inclusion of perceived risk in this 
model also adds to understanding of the processes involved 
in forming behavioral intentions. With the COVID-19 pan-
demic ongoing, the spread of new variants even among vac-
cinated individuals, and the potential for additional pandemics 
in the future, researchers may want to consider including 
perceived risk in this model in further studies. It is possible 
that spikes in infection rates will lead to increased use of 
protective behaviors due to increased risk perceptions, 
although future research is needed to better understand the 
specific role of changing infection rates in this model. The 
importance of perceived risk in predicting protective behav-
iors also increases the importance of research examining 
factors that influence level of perceived risk. For example, in 
a US sample, conservativism was negatively related to both 
perceived vulnerability and severity.25 In addition, interna-
tional research has found personal experience with COVID-19 
and receiving information about COVID-19 from family and 
friends is related to increased risk perception whereas indi-
vidualism is related to lower levels of risk perception.26 
Results of the current study suggest that understanding factors 
related to risk perception may provide important insights for 
future interventions. In addition, although previous research 
suggests that interventions targeted at each of the Theory of 
Planned Behavior components are typically successful,27 the 
current research suggests that interventions should target 
descriptive, rather than injunctive, norms. Normative inter-
ventions such as this have been successful in promoting green 
behavior among adults,28 as well as encouraging healthy eat-
ing29 and reducing problem drinking30 among college students.

However, this study did have some limitations. One major 
limitation is the use of mediational analyses in examining 
cross-sectional data. Although the current analyses cannot 
support causal conclusions, Hayes20 presents an argument 
for the use of mediational data for cross-sectional data as 
the best means for interpreting data. Thus, it is important 
to clarify that the analyses presented here consist of 

atemporal mediation and are not meant to imply a causal 
model. In addition, our measure of attitudes had low inter-
nal reliability. It is possible that this contributed to its lack 
of statistical significance within the model. Further research 
is needed to determine if the current findings will replicate 
and how this pattern of results changes over the course of 
the pandemic. In addition, perceived knowledge about the 
spread of COVID-19 or the availability of treatment may 
affect both perceived risk and its role within the Theory of 
Planned Behavior. Finally, previous research suggests that 
the perceived efficacy of mask use is related to both social 
distancing and mask usage.31 Although perceived efficacy 
was not measured in the current study, the current results 
do suggest that viewing protective behaviors as more ben-
eficial was positively related to greater intentions. Future 
researchers may want to consider whether perceived efficacy 
is related to attitudes and perceived behavioral control.

In conclusion, the current study suggests that college 
students are willing to engage in protective behaviors during 
the COVID-19 pandemic and that intentions were the best 
predictor of these behaviors. Further, perceiving greater risk 
from COVID-19 increased intentions to engage in protective 
behaviors. This may be helpful in designing interventions 
to increase compliance with pandemic-related policies and 
changing individual behaviors in the face of other global 
emergencies, such as global warming.
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