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Abstract

Background As COVID-19 continues to spread globally,
it is important to understand psychological factors that
may influence compliance with social distancing.
Purpose The present study examined whether Theory of
Planned Behavior (TPB) constructs were associated with
social distancing, with a focus on exploring moderators
of the intention—behavior relationship.

Methods Using a longitudinal design, U.S. adults
(N = 507) self-reported TPB constructs and social
distancing behavior at baseline and 3 months later.
Participants were from 48 U.S. States and the District
of Columbia and were on average 50.39 years old
(SD = 15.32, range = 18-80). The majority were Non-
Hispanic White (71.6%), had a bachelor’s degree or
higher (55.3%), and resided in suburban areas (55.8%).

Results While positive attitudes toward social distancing
increased over time (p = .002), subjective norms weak-
ened (p < .001) and perceived behavioral control (PBC)
remained stable (p = .22). Interestingly, despite an in-
crease in intentions from baseline to follow-up (p <.001),
there was a significant decrease in social distancing be-
havior over time (p < .001). Consistent with the TPB,
baseline attitudes (p < .001), subjective norms (p <.001),
and PBC (p < .001) for social distancing were all asso-
ciated with baseline intentions to social distance. In
turn, baseline intentions were significantly associated
with social distancing behavior at follow-up (p < .001).
Younger adults (p < .001) and non-White participants
(p = .002) displayed a greater intention—behavior gap
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relative to older and White participants. In contrast, par-
ticipants with more stable intentions over time displayed
a stronger intention—behavior relationship (p < .001).
Conclusions Targeting individuals’ attitudes, norms, and
PBC may effectively promote protective behaviors in-
tended to mitigate the spread of COVID-19 and similar
viral outbreaks. Future research should examine effective
strategies for translating social distancing intentions into
actions.
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Introduction

As rates of disease and death caused by the novel cor-
onavirus (COVID-19) continue to rise globally, there is
critical need to motivate protective behaviors to miti-
gate its spread. Due to the complex, unpredictable na-
ture of pandemic viruses, considerable time is required
to develop and implement safe, effective medical inter-
ventions. Furthermore, geographical containment of
viral infections is becoming increasingly less feasible
in a globally connected world. As such, pandemic re-
sponse strategies from the World Health Organization
(WHO) and United States Department of Health and
Human Services (HHS) emphasize the critical role of
nonpharmaceutical interventions (NPIs) to mitigate
the scope and severity of viral disease outbreaks [1,
2]. One such NPI is social distancing, which refers to
maintaining a safe space (i.e., at least 6 ft) between
oneself and people from other households, as well as
avoiding large crowds and crowded spaces. Despite
strong evidence that maintaining physical distance
from others effectively mitigates community-based
spread of COVID-19 and other similarly transmitted
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viral infections (e.g., influenza A), compliance with so-
cial distancing measures varies among individuals and
communities [3-5]. Thus, identifying the psychosocial
factors associated with adherence to social distancing
measures is essential for controlling the COVID-19
pandemic and informing strategies for responding to
future pandemics.

As a voluntary, preventive health behavior, the
Theory of Planned Behavior (TPB) may provide a
useful framework for predicting compliance with so-
cial distancing [6]. Per the TPB, the likelihood of
performing a behavior depends on intentions, as de-
termined by subjective norms and attitudes about the
behavior, and perceived behavioral control (PBC).
PBC may sometimes directly influence behavior (i.e.,
when actual control is high) [6, 7]. There is strong em-
pirical evidence supporting applications of the TPB
for predicting health behavior generally [8-11] and
for COVID-19 mitigation specifically [5, 12]. Notably,
in a sample of UK adults, Norman, Wilding, and
Conner [13] found that individuals’ intentions and
confidence that they could engage in the behavior
predicted later compliance with protective behaviors
such as maintaining physical distance (6+ ft) and not
visiting family or friends. Instrumental attitudes and
experiential attitudes were associated with limiting
leaving the home and maintaining physical distance
when in stores, respectively. In addition, Hagger et al.
[14] found that subjective norms, PBC, and intentions
were positively associated with later social distancing
behavior. However, both studies were conducted in
April 2020 when most U.S. and UK residents were still
under stay-at-home orders and the follow-up periods
were very brief (i.e., 1 week). As such, it is unclear
whether these findings generalize to later timeframes
when States were in various phases of re-opening and
COVID-19 restrictions lessened. Comprehensive, lon-
gitudinal tests of the TPB are needed to examine the
utility of this theoretical framework over different
contexts and longer periods of time.

Despite the utility of the TPB, meta-analytic work sug-
gests that behavioral intentions only explain, on average,
28% of the variance in behavior [15]; the so-called in-
tention—behavior gap [16]. To identify populations at risk
of poor compliance with social distancing measures, it
is critical to identify the characteristics of those who are
least likely to translate their social-distancing intentions
into actions. Few studies have examined moderators of
the intention—behavior gap in the context of COVID-19.
However, previous research has suggested that older age
[17], higher socioeconomic status [18], stronger PBC[19],
engaging in the behavior previously [19], and more stable
intentions [19, 20] predict a stronger intention—behavior
relationship.

The Present Study

This study examined the utility of the TPB for predicting
social distancing behavior over time. As social distancing
encompasses a range of behaviors intended to mitigate
the spread of COVID-19, the present study assessed
compliance with numerous behaviors including staying
home as much as possible, not visiting family or friends,
avoiding large crowds, and maintaining social distance
(6 ft) when going out. It was hypothesized that base-
line attitudes, subjective norms, and PBC would all be
associated with baseline social distancing intentions,
which would in turn be associated with social distancing
behavior at 3-month follow-up. Exploratory analyses
were conducted to determine the stability of these con-
structs over time, as well as identify moderators of the
intention—behavior relationship.

Methods
Participants and Procedures

Baseline data collection occurred online from April 21
to April 23, 2020 and follow-up data collection occurred
from July 27 to July 29, 2020. Baseline methods have been
reported previously in Magnan, Gibson, and Bryan [21].
At the time of baseline data collection, most U.S. states
were under stay-at-home orders [22] and over 2.4 million
cases of COVID-19 had been confirmed globally [23].
At the time of follow-up, confirmed COVID-19 cases in-
creased to over 16.5 million cases globally, and COVID-
19 related deaths increased from 186,000 to 650,000 [23].
While an estimated 97.8% of participants (n = 496) were
under stay-at-home orders at baseline, only six partici-
pants reported still being under stay-at-home orders at
follow-up.

Participants were recruited from the online platform
Prolific (www.prolific.co) and were eligible to participate
if they were at least 18 years of age and a U.S. citizen.
They were invited to complete an anonymous survey
assessing their beliefs and behaviors related to the
COVID-19 pandemic. Approximately 3 months later,
508 respondents who passed quality control checks (i.e.,
did not discontinue participation, answered at least two
of the three attention check questions correctly) for the
baseline survey were invited to complete a follow-up
survey. One person did not correctly answer at least two
of three attention check questions, resulting in a final
follow-up sample of N = 507. Participants provided on-
line informed consent before completing both surveys
and were compensated for their time and effort during
baseline ($2.00) and follow-up ($1.30). This study was
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deemed exempt by the University of Colorado Boulder
IR B due to the low risk associated with participation.

Measures

TPB measures were adapted from Gardiner and
Bryan [24] (full measures are presented in Electronic
Supplementary Material 1). Prior to completing the
TPB measures, participants read the following instruc-
tions: The following series of questions ask about what
you think about social distancing. Social distancing re-
fers to maintaining at least 6 feet (2 meters) between
people you do not live with, and avoiding mass gath-
erings. Participants indicated their attitudes towards
social distancing on 11, seven-point semantic differ-
ential scales (e.g., (1) “unhealthy” to (7) “healthy,”
(1) “punishing” to (7) “rewarding”) (T1 a = .86; T2
a = .93). Participants rated the extent to which they
agreed with eight items assessing subjective norms
(e.g., “Most of my friends engage in social distancing,”
“People who are important to me think that I should
do social distancing”) on a 1 (strongly disagree)
to 7 (strongly agree) scale (T1 a = .89; T2 a = .91).
Participants indicated the extent to which they agreed
with six items assessing their social distancing per-
ceived behavioral control (e.g., “I feel confident that
I could do social distancing even if I was lonely,” “I
feel confident that I could do social distancing even if
my friends/family did not”) on a 1 (strongly disagree)
to 7 (strongly agree) scale (T1 a = .81; T2 a = .86).
Participants were asked, “How likely is it that you
will do social distancing regularly over the next [two
weeks, month, six months, year] if necessary?.” These
social distancing intentions were scored on a 1 (very un-
likely) to 7 (very likely) scale (T1 a = .87; T2 a = .94).
Engagement in social distancing behavior was assessed
using a five-item measure: “In the past two weeks,
how often did you engage in the following behaviors?”
(e.g., “stayed home as much as possible,” “went to
friends’/family’s houses” [reverse-coded]). Responses
were scored on a | (never) to 7 (very often) scale (T1
a=.78; T2 a =.73).

Demographic and TP B-related moderators

Demographic information was assessed at baseline and
included age, gender, race/ethnicity, and socioeconomic
status (SES). SES was assessed using the MacArthur
Scale of Subjective Social Status [25] which ranges
from 1 to 10 with higher scores indicating higher
SES. Intention stability was computed consistent with
prior research [19, 20] (see Electronic Supplementary
Material 2).

Planned Analyses

To examine change in the theoretical mediators and social
distancing behavior over time, we conducted a series of
dependent samples 7-tests. Next, we estimated a path ana-
lytic model to test whether baseline TPB constructs were
associated with social distancing at follow-up. Consistent
with the TPB [6, 7], for PBC we estimated both the direct
path to behavior and the indirect path through inten-
tions to social distancing behavior at follow-up. Lastly,
to examine moderators of the intention—behavior rela-
tionship, we conducted a series of linear regressions with
social distancing behavior at follow-up as the dependent
variable where baseline intentions, the moderator, and
the baseline intentions X moderator interaction term
served as predictors. Baseline social distancing behavior
was included as a covariate. Moderators examined in-
cluded age, gender, race (White vs. non-White), ethnicity
(Hispanic vs. non-Hispanic), subjective SES, income,
education, intention stability, PBC, and previous be-
havior. Continuous predictors were mean-centered prior
to being entered into each model [26]. All analyses were
conducted in R version 4.0.3 (www.R-project.org) and
the path analytic model was estimated using the lavaan
package in R [27].

Results

507 participants completed both the baseline and
follow-up surveys (see Table 1). Bivariate associations
between all TPB constructs, social distancing behavior,
and moderators are provided in supplementary Table S2
(see Electronic Supplementary Material 3).

Change in TPB Constructs Over Time

Means of each TPB construct at baseline and follow-up
are presented in Table 2. Although positive attitudes to-
ward social distancing increased over time (#(506) = 3.15,
p = .002), subjective norms supporting social distancing
weakened (#(506) = —8.57, p < .001) and PBC for so-
cial distancing remained stable (2(506) = 1.24, p = .217).
Interestingly, despite an increase in intentions over time
(#(506) = 4.47, p < .001), there was a significant decrease
in social distancing behavior (#(506) = —10.38, p < .001).

Model of Social Distancing Behavior at Follow-Up

The path model exhibited adequate fit to the data
(¥ = 16.07, p < .001, CFI = 973, RMSEA = .118,
SRMR = .034) and accounted for 30.3% of the variance
in social distancing behavior at follow-up (a large effect
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Table 1. Baseline demographics and sample characteristics Table 2. Mean (SD) of TPB mediators and behavior at baseline
(N =507) and follow-up.
Variable M (SD) or No. (%) Measure Study time point
Age 50.39 (15.32) Baseline Follow-up
Gender (U 0) Attitud 1 4 3011
Male 245 (48.3) t]tal.tu es 5.31 (0.94) 5.43 (1.13)
Female 258 (50.9) Su _]e.CthC n(})lrm-s 1 1 5?‘1‘ (0.9?) 2?6 ((1).03)
Non-binary 4(08) Percen‘/ed behavioral contro 6.14 (0.81) .18 (0.90)
Race (%) Intentions 6.08 (1.07) 6.26 (1.13)
White 395 (77.9) Behavior 6.61 (0.70) 6.28 (0.92)
White (Non-Hispanic) 363 (71.6) Note: Measures that significantly changed (p < .05) from baseline
Black/African American 65(12.8) to follow-up are bolded.
Asian 34 (6.7)
American Indian/Alaska native 1(0.2)
Native Hawaiian/Pacific Islander 1(0.2) Attitudes
Two or more races 7(1.4)
Hispanic/Latinx - any race (%) 32(6.3) 28
Education (%) [ .

. Subjective | 232 ] 487 )
<High school 3(0.6) Norms Intentions Behavior
High school or GED 35(6.9)

Some college 133 (26.2) e
Associate degree or technical certification 56 (11.0)
Bachelor’s degree 198 (39.1) Self-Eficacy
Master’s degree 66 (13.0)
. Fig. 1. Path analytic model. Note: all parameter values are stand-
Doctoral or proffessmnal degree 16 (3.2) ardized: *p < 05.%*p < 01, #%%p < 001,
Annual household income (%)
< $25,000 105 (20.7) . . . .
Moderators of the Intention—Behavior Relationsh
§25,000-549.999 136 (26.8) oderators of the Intentio ehavior Relationship
50,000-$74,999 105 (20.7 . . . . .
$ 5 (20.7) Controlling for baseline social distancing, age (B = 0.18,
$75,000-$99,999 76 (15.0) _ _ —
1(503) = 3.09, p <.001) and race (B = 0.01, #(502) = 3.41,
$100,000-3149,999 S7(11.2) p =.002) significantly moderated the association between
>$150,000 28(5:9) baseline intentions and behavior at follow-up, such that
SES 5.4 (1.75) younger adults and non-White participants displayed a
Location of residence (%) weaker intention-behavior relationship relative to older
Rural 106 (20.9) adults and White participants, respectively (see Fig. 2).
Suburban 283 (55.8) In contrast, participants with more stable intentions
Urban 118 (23.3) over time displayed a stronger intention—behavior rela-

Note: The sample included participants from 48 states and the
District of Columbia.

size for multivariate models in the social sciences; [28]).
Standardized parameter estimates are presented in Fig.
1. Baseline attitudes, subjective norms, and PBC were
significantly associated with intentions to social distance
at baseline. In turn, baseline intentions were significantly
associated with social distancing at follow-up. There was
also a significant direct path from baseline PBC to so-
cial distancing behavior at follow-up. Note: Including
demographic variables as exogenous predictors did not
change the significance of the TPB pathways reported in
the path analytic model.

tionship (B = —0.10, #(502) = —4.65, p < .001) (see Fig.
2). Gender, ethnicity, subjective SES, income, education,
and PBC, and previous behavior did not significantly
moderate the association between social distancing in-
tentions and behavior (ps > .060).

Discussion

Despite uncontested biologic and epidemiologic sup-
port for social distancing, compliance with such meas-
ures during the COVID-19 pandemic is highly variable.
Consistent with the TPB [6, 7], attitudes, subjective
norms, and perceived behavioral control were associated
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Fig. 2. Significant moderators of the intention—behavior relationship. (A) Older participants exhibited a stronger intention—behavior re-
lationship. (B) Non-White participants exhibited a weaker intention—behavior relationship relative to White participants. (C) Participants
with stable intentions exhibited a stronger intention—behavior relationship compared to participants with unstable intentions.

with intentions to social distance at baseline, which
were in turn associated with social distancing behavior
3 months later. Importantly, while the majority of par-
ticipants were under stay-at-home orders at the time of
baseline data collection, only six remained so at the time
of follow-up. This suggests that the TPB is an effective
framework for predicting adherence to NPIs in the con-
text of a rapidly evolving health threat.

To our knowledge, this is the first study to examine
demographic and TPB-related moderators of the inten-
tion—behavior relationship in the context of COVID-19.
Consistent with previous intention—behavior gap work
[17, 19], participants who were older and whose inten-
tions were more stable were more likely to follow through
with their intentions to social distance. We also found
that race was a significant moderator of this relation-
ship, with non-White participants displaying a greater
intention—behavior gap than White participants. This
finding may be driven, in part, by racial disparities in
the ability to telework [29]. These findings suggest that
interventions aimed at strengthening the connection
between social distancing intentions and actions may
be especially beneficial among those with larger inten-
tion—behavior gaps (i.e., younger, less stable intentions,
and people of color), particularly if non-psychological
barriers to social distancing can be addressed concur-
rently. Interestingly, the largest differences in intention—
behavior strength emerged at low levels of intentions,
suggesting that disparities in the intention—behavior rela-
tionship by age, race, and intention stability are greatest
among those with weaker intentions.

Surprisingly, neither subjective SES, income, nor edu-
cation moderated the intention-behavior relationship.

Although previous studies have suggested that the in-
tention—behavior gap is greater among those with fewer
resources [18], other studies have found no such effect
[30]. These inconsistencies may be due to differences
in measurement; for instance, our study utilized a sub-
jective measure of SES, while others have employed
more objective measures (e.g., occupation status, area-
level Townsend deprivation index) [18]. Previous be-
havior and PBC also did not moderate this relationship,
possibly due to the small amount of variance in previous
behavior and PBC at baseline [16]. Future studies should
identify effective strategies for translating intentions to
social distance into action. For instance, setting action
plans reduced the social distancing intention—behavior
gap in an Australian sample [14], which is in line with
previous research which suggests that individuals are
more likely to follow through with their intentions when
they have a concrete plan for when, where, and how they
will act on them [31]. Connecting a goal intention with
a specific situational cue to action can increase individ-
uals’ likelihood of goal attainment as exposure to these
situational cues serve to elicit behavioral response auto-
matically [31].

Although the present study was longitudinal in
nature, the COVID-19 pandemic is a continuously
evolving public health threat. Thus, COVID-19-
related cognitions and protective behavior may vary
as the pandemic evolves (e.g., the emergence of new
strains; [32]). Consistent with this, participants’ atti-
tudes, subjective norms, intentions, and behaviors all
fluctuated from baseline to follow-up 3 months later.
Interestingly, although intentions increased over time,
social distancing behavior decreased. That engagement
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in social distancing was lower at follow-up is to be ex-
pected, given that most statewide stay-at-home orders
had been lifted by this time, and is not necessarily in-
dicative of a lack of adherence to social distancing
guidelines. At the same time, the increase in social
distancing intentions is likely a result of the public
health community’s emphasis on the importance of
these measures, as well as an increase in the number
of people who had direct experience with COVID-19.
Studies should continue to examine determinants of
social distancing in the coming months, especially as
vaccine distribution begins to ramp up [32].

As access to vaccine doses continues to increase in
the USA, it is important to note that for many coun-
tries—in particular poorer, developing nations—this
inoculation process will take time. In fact, research
suggests that nearly a quarter of the global population
will not have access to a vaccine until at least 2022 [33],
which is particularly concerning given the emergence
of several more contagious variants of COVID-19. As
such, it is likely that NPIs such as social distancing
will continue to serve a critical role in mitigating the
spread of COVID-19 in the coming years and in fu-
ture pandemics. Findings suggest that policymakers
should consider health communications that target at-
titudes, subjective norms, and perceptions of control
when developing public health campaigns aimed at
increasing social distancing compliance. Additionally,
our findings regarding moderators of the intention—
behavior relationship suggest that it may be beneficial
to tailor these communications to certain demographic
groups who are least likely to translate their social
distancing intentions into actions, including younger
adults and racial minorities. Future studies should
examine whether these demographic variables also
moderate the intention-behavior relationship in the
context of COVID-19 vaccinations. It will be im-
portant to help individuals within these communities
not only establish intentions to get vaccinated (i.e.,
make the decision), but also to help them establish
plans to minimize barriers. Furthermore, it may be
of particular importance for health communications
to target constructs that were shown to decrease over
time, such as subjective norms about social distancing.
For instance, public health campaigns that state that
the majority of community members are complying
with social distancing measures (or, alternatively, an
increasing number when compliers are in the minority)
may be effective at promoting positive subjective
norms about social distancing [34].

Findings should be interpreted in light of several
limitations. Although the study’s prospective design al-
lows for temporal precedence, without experimentally
manipulating these constructs we are unable to make

causal inferences. It is also important to note that our
intention measure assessed intentions to social distance
over the next 2 weeks, 1 month, 6 months, and year, and
thus lacks correspondence with the follow-up timeframe
(i.e., 3 months). As such, it is possible that the strength
of the relationship between social distancing intentions
and behavior may be underestimated. In addition, our
measure of intention stability was confounded with
behavior, as the second measure of intention was col-
lected at the same time follow-up behavior was assessed.
Future studies examining the moderating effect of inten-
tion stability on the intention—behavior relationship in
the context of COVID-19 protective behaviors should
measure intentions at two time-points prior to measuring
behavior.

Additionally, although the present study included a
composite measure of social distancing, social distancing
encompasses a wide variety of behaviors that may differ
in likelihood of compliance (e.g., maintaining social dis-
tance when out in public vs. visiting family and friends).
Although beyond the scope of the present paper, future
studies could involve a more nuanced examination of
psychological determinants of social distancing compli-
ance, by examining each behavior separately. Notably,
social distancing is not the only COVID-19 mitigation
NPI. For instance, frequent hand washing and consistent
mask wearing are also critical. Although our sample
was diverse in terms of age, gender, SES, and region,
the majority of participants were White and college-
educated, limiting generalizability. Lastly, although the
SRMR and CFTI of the path analytic model indicated
good model-data fit, the RMSEA was slightly above
the recommended cutoff of 0.08. This may be due to
the fact that our path analytic model had two degrees
of freedom, and the RMSEA penalizes for model com-
plexity. In fact, Kenny, Kaniskan, and McCoach [35] rec-
ommend against computing the RMSEA for low degree
of freedom models, as these models can have artificially
large RMSEA values.

Conclusion

This is not the first pandemic the world has faced, and
public health experts warn that it is likely not the last [36,
37]. As effective therapeutics and vaccines are usually
not readily available when contagious viruses do emerge,
it is important to identify psychosocial determinants
of adherence to NPIs in order to reduce strain on the
healthcare system and prevent incidences of severe
illness and death. Findings suggest that targeting indi-
viduals’ attitudes, norms, and PBC may promote pro-
tective behaviors (e.g., social distancing), and strategies
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to strengthen the intention-behavior gap targeted to crit-
ical groups need to be developed.

Supplementary Material

Supplementary material is available at Annals of Behavioral
Medicine online.
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