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Abstract
Background Pandemics can generate considerable distress, which can affect prevention behaviors. Resilience may buffer the 
negative effects of distress on engagement in relevant prevention behaviors, which may also hold true for COVID-19 preven-
tion behaviors. The objective of the current study was to evaluate whether resilience moderated the relationship between 
distress and COVID-19 prevention behaviors early in the pandemic.
Methods Data were collected via surveys in which all students at a large midwestern university were emailed invitations 
beginning March 18, 2020. Surveys were completed by 5,530 individuals. In addition to demographic questions and items 
about COVID-19 prevention behaviors, distress was assessed using the K6 Distress Scale and resilience using the Brief 
Resilience Scale. Data were analyzed using moderator regression analysis.
Results Resilience moderates the effects from distress to prevention behaviors, such that the relationship was stronger for 
individuals with higher resilience than for individuals with lower resilience. When resilience was one standard deviation 
below the mean, at the mean value of resilience, and when resilience was one standard deviation above the mean, there was 
a significant positive relationship between distress and COVID-19 prevention behaviors. However, the relationship was 
strongest for those with high resilience, and lowest for those with low resilience.
Conclusions In the current sample, resilience appeared to influence the strength of the relationship between distress and 
COVID-19 prevention behaviors. Having higher resilience may promote positive adaptation to distress, leading individu-
als to engage in a greater number of disease-related prevention behaviors. Future research should examine this relationship 
longitudinally and in relation to differing constructs of resilience.

Introduction

Among other stressors, the COVID-19 pandemic has led 
to feelings of uncertainty, social isolation, fear that one or 
one’s family may become ill, and fear about one’s finances 
[1]. Together, these stressors associated with the outbreak 
have led to a significant increase in reported distress [2]. Dis-
tress can lead to many negative outcomes, but one important 

consideration is how distress may influence individual pre-
vention behaviors, especially those related to the pandemic.

Widespread behavior change is effective in lessening dis-
ease transmission [3, 4]. Among other behaviors, wearing a 
mask in public, quarantining while sick, and avoiding large 
gatherings have shown to mitigate disease transmission. These 
strategies are especially important while pharmacological pre-
ventative interventions are not available and are recommended 
by the Centers for Disease Control and Prevention [4]. How-
ever, the adoption of prevention behaviors is not global [5].

While generally accepted that distress may lead to malad-
aptation including decreased engagement in health behaviors, 
research suggests that increased anxiety and distress may moti-
vate individuals to engage in prevention behaviors. During a 
disease outbreak, distress has been associated with increased 
adherence to behavioral recommendations to prevent negative 
disease outcomes. This has been shown through research con-
ducted during both the H1N1 (“swine flu”) and SARS-CoV 
epidemics [6, 7].
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Another construct relevant to both distress and disease 
prevention behaviors is resilience, which may generally mean 
bouncing back from stress or positively recovering from stress 
[8]. Dispositional resilience buffers the negative effects of 
distress on engagement in general health behaviors [9–11]. 
Historically, resilience has been shown to moderate the rela-
tionship between distress and dietary habits [9]. During the 
COVID-19 pandemic, research so far suggests that resilience 
moderates the relationship between distress and psychological 
functioning and eating habits [10, 11]. However, resilience 
can additionally be defined as promoting positive adaptation 
or flourishing throughout adversity. In situations where dis-
tress may have a negative effect on unhealthy behaviors (e.g., 
eating psychopathology), resilience might buffer the negative 
effect of distress on behaviors [9–11]. However, when distress 
is hypothesized to promote increased engagement in healthy 
behaviors (e.g., disease prevention behaviors), resilience may 
function to enhance the positive effect distress has on engage-
ment in healthy behaviors [12, 13]. For preventative behaviors, 
distress may promote increased adherence. It is possible that 
higher resilience might promote increased engagement in pre-
ventative behaviors at each level of distress.

College students may be particularly vulnerable to increased 
distress and subsequent changes in prevention behaviors due to 
the COVID-19 pandemic. Changes at colleges and universi-
ties have led to increased distress, including financial stress, 
uncertainty around living situations, having less access to men-
tal health care, and concerns about graduation and internship 
changes [14]. Knowing that a college community may be at 
high risk of increased distress, it is important to understand 
factors that may help promote increased prevention behaviors 
during this time, one of which might be resilience.

After the World Health Organization declared the COVID-
19 outbreak a pandemic on March 11, 2020, we distributed 
surveys using protocols previously developed and piloted 
during the Ebola Virus Disease (EVD) epidemic in 2014 to 
examine COVID-19 distress in a university community [15]. 
The current aim was to determine whether resilience would 
moderate the relationship between distress and COVID-19 pre-
vention behaviors during the pandemic. It was hypothesized 
that high resilience would be related to higher engagement 
in COVID-19 prevention behaviors across levels of distress.

Methods

Demographic Information

The current study was a cross-sectional design utilizing 
a convenient sample of college students. All students at a 
large midwestern university system were emailed invitation 
links to complete an internet survey  (QualtricsXM, https:// 
www. qualt rics. com/) with recruitment beginning on March 
18, 2020, and ending on April 15th, 2020. The total survey 

response rate among undergraduate and graduate students 
was 17.8% with a total of 5,547 (4148 undergraduate) com-
pleted student surveys that passed a validity check (e.g., 
“Choose 4 for this item”) out of 30,996 distributed surveys. 
There was no incentive for participation. Participants were 
included if they were either an undergraduate or graduate 
student and were 18 years old or older. The survey included 
demographic items as well as questions related to distress, 
resilience, and COVID-19 prevention behaviors. A total 
of 5424 participants had completed ratings for distress, 
resilience, and COVID-19 prevention behaviors and were 
included in the current study. The institutional review board 
at a midwestern university approved all data collection pro-
cedures (IRB-protocol #20–145).

Measures

Distress The Kessler Psychological Distress Scale (K6) 
was used to measure distress [16, 17]. The K6 is a widely 
used 6-item self-report measure of nonspecific distress and 
prompts individuals to rate how often they have experienced 
symptoms such as “nervous,” “hopeless,” or “restless or 
fidgety” over the previous month on a 5-point Likert scale 
with 1 indicating “none of the time,” and 5 indicating “all 
of the time.” Scores on the K6 are summed together and 
range from 0 to 24, with a score between 5 and 12 indicat-
ing moderately elevated distress and a score of 13 or above 
indicating severe distress. The K6 has robust psychometric 
properties within adult populations, ranging across multiple 
languages. Within the current sample, the K6 had strong 
internal consistency (α = 0.86).

Resilience The Brief Resilience Scale (BRS) was used to 
measure resilience [8]. The BRS is a brief, 6-item, self-
report measure of an individual’s ability to “bounce back” 
from stress. Three items are positively worded and three 
are negatively worded. When scored, the negatively worded 
items are reversed scored and a total is computed. Individu-
als are asked on a 5-point scale how much they disagree or 
agree with statements such as, “it does not take me long to 
recover from a stressful event.” Internal consistency for the 
BRS was high in the current sample (α = 0.88).

COVID‑19 Prevention Behaviors COVID-19 prevention 
behaviors were measured via a series of 12 yes/no survey 
items. Study participants were asked whether or not they 
avoid those who cough/sneeze, avoid large gatherings, 
wash their hands/use hand sanitizer frequently, avoid public 
transportation/school/work, make sure to get adequate sleep, 
cover coughs/sneezes, and canceled travel plans outside the 
USA/inside the USA outside Ohio/inside Ohio. Items were 
either scores as 0 for not engaging in the behavior or as 1 for 
engaging in the behavior. “Yes” responses (those marked as 
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1) were summed together to produce a summary COVID-
19 prevention behaviors score. Of note, at the time of data 
collection, using a face mask was only recommended for 
individuals experiencing COVID-19 symptoms and not yet 
for widespread population adoption and as such was not 
included in the analysis [18]. Internal consistency for the 
COVID-19 prevention behaviors scale used was α = 0.68 in 
the current sample.

Demographic Characteristics The study survey also included 
important demographic items of age, sex, and race.

Regression and Moderation Analysis

Sample baseline characteristics were characterized as means 
(standard deviations) and percent (frequencies). Data was 
first screened for missing data, outliers, and normality. To 

test for outliers, a three-standard deviation from the mean 
cut-off was utilized. For normalcy, a 1.96 standard devia-
tion from the mean cut-off was utilized. There were no 
missing data or outliers, and normalcy was confirmed for 
all variables. To test the moderating effect of resilience on 
the association between distress and COVID-19 prevention 
behaviors, a moderation analysis was conducted using the 
PROCESS macro (model 1) produced by Hayes for IBM-
SPSS version 27.0 statistical software. Hayes’s PROCESS 
macro computes multiple ordinary least squares regressions, 
which include the centered product term representing the 
interaction between distress and resilience as a predictor 
of COVID-19 prevention behaviors. Reported effect esti-
mations were unstandardized regression coefficients with 
statistical significance set at 0.05. Controlled for covariates 
in this analysis included age, sex, and race. Simple slope 
analysis was conducted using the mean and + / − 1 standard 
deviation from the mean.

Table 1  Characteristics of 
participants (n = 5424)

a For continuous variables, means and standard deviations are reported. For categorical variables, sample 
size and percentages are reported

M(SD) or n(%)a

Demographic and medical factors
Age range
18–19 1081 (19.90)
 20–24 2641 (48.70)
 25–29 652 (12.0)
 30–34 372 (6.90)
 35–39 218 (4.00)
 40–44 156 (2.90)
 45–49 145 (2.70)
 50–54 83 (1.50)
 55–59 49 (.90)
 60–64 16 (.30)
 65–69 7 (.10)
 70–74 2 (.00)
 75 + 2 (.00)
Sex
 Female 4014 (74.00)
 Male 1410 (26.00)
Race
 American Indian/Alaska native 12 (.20)
 Asian (includes Indian subcontinent) 261 (4.80)
 Black or African American 274 (5.10)
 Native Hawaiian or other Pacific Islander 2 (.00)
 White 4720 (87.00)
 Other 155 (2.90)
Undergraduate student (compared to graduate student) 4148 (76.50)
Kessler Psychological Distress Scale (K6) 14.16 (5.66)
Brief Resilience Scale (BRS) 20.38 (4.81)
COVID-19 prevention behaviors 9.10 (2.36)
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Results

Participants

The current study sample included predominantly young 
(48.70% aged 20–24), white (87%), females (74%). The 
average K6 score was 14.16 (SD = 5.66), indicting a severe 
level of distress. The average BRS was 20.38 (SD = 4.81), 
while the average number of COVID-19 prevention behav-
iors engaged in was 9.10 (SD = 2.36). Further sample char-
acteristics are shown in Table 1. For bivariate correlations 
among study variables, see Table 2.

Moderation Analysis

Resilience was examined as a moderator of the relation 
between distress and COVID-19 prevention behaviors. 
For COVID-19 prevention behaviors, the overall model 
was statistically significant, R2 = 0.03, F(6, 5416) = 22.21, 
p < 0.001. Controlling for age, sex, and race, the interaction 
of resilience and distress explained a significant increase 
in variance in prevention behaviors, ΔR2 = 0.001, F(1, 
5416) = 5.37, p < 0.05 (see Table 3).

When resilience was one standard deviation below the 
mean, there was a significant positive relationship between 
distress and COVID-19 prevention behaviors, b = 0.03, 
95% CI [0.01, 0.04], t = 3.13, p < 0.01. At the mean value 
of resilience, there was a significant positive relationship 
between distress and COVID-19 prevention behaviors, 
b = 0.04, 95% CI [0.03, 0.0.5], t = 5.37, p < 0.001. When 
resilience was one standard deviation above the mean, 
there was a significant positive relationship between dis-
tress and COVID-19 prevention behaviors, b = 0.05, 95% 
CI [0.03, 0.07], t = 5.03, p < 0.001. In total, resilience 
moderated the relationship between distress and COVID-
19 prevention behaviors, such that the relationship was 
stronger for individuals with higher resilience than for 
individuals with lower resilience. For simple slopes, see 
Fig. 1.

Discussion

The current investigation examined whether resilience mod-
erated the effect of distress on COVID-19 prevention behav-
iors among a sample of college students during the early 
days of the COVID-19 pandemic. In the current sample, 
resilience moderated the relationship between distress and 
COVID-19 prevention behaviors, in that distress was more 
strongly associated with COVID-19 prevention behaviors in 
students higher in resilience.

The results are consistent with literature on resilience, 
distress, and health behaviors, in that resilience improved 
engagement in health behaviors [10, 11]. The novelty of the 
current investigation is in suggesting that resilience moder-
ates the positive association between distress and preven-
tion behaviors, unlike previous literature that only exam-
ined health behaviors unrelated to prevention specifically. 
At higher levels of distress, higher self-reported ability to 
bounce back from stress may have prompted additional posi-
tive adaptation as a response to mounting distress.

Table 2  Bivariate correlations 
for study variables

* p < .05; **p < .01

1 2 3 4 5 6

1. Age -
2. Sex  − .02 -
3. Race  − .03* .02 -
4. Kessler Psychological Distress Scale (K6)  − .17** .15** .01 -
5. Brief Resilience Scale (BRS) .20**  − .14** .02  − .51** -
6. COVID-19 prevention behaviors .12** .11**  − .09**  − 6.58 .37 -

Table 3  Linear model of predictors of COVID-19 prevention behav-
iors

R2 = .03. ΔR2 = .001, p < .05

b SE B t p

Constant 8.83
[8.38, 9.29]

.23 38.10 p < .001

Psychological distress  
(centered)

.04
[.03, .05]

.01 5.37 p < .001

Psychological resilience 
(centered)

.01
[− .01, .03]

.01 1.38 p = .17

Psychological distress ×  
psychological resilience

.003
[.00, .01]

.001 2.32 p < .05

Age  − .01
[− .05, .03]

.02  − .45 p = .66

Sex .64
[.50, .80]

.08 8.17 p < .001

Race  − .16
[− .24, − .10]

.04  − 4.36 p < .001
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The present findings have several clinical and research 
implications. Mostly, results of this investigation suggest 
that level of resilience may play an adaptive role in the 
relationship between distress and COVID-19 preven-
tion behaviors. On a larger scale, resilient students may 
be more likely to engage in prevention behaviors in the 
wake of mounting distress. Clinically, resilience interven-
tions could be implemented at the university level, such 
as “Battle Buddies” a resiliency intervention developed by 
the United States Army, and more recently successfully 
utilized by some health care networks during the COVID-
19 pandemic [19]. Overall, continued examination of how 
protective factors, such as resilience, influence the effects 
of distress may be a viable avenue for promoting positive 
behavioral outcomes.

This study had several strengths. The sampling period 
was very early in the COVID-19 pandemic, beginning the 
week after all instruction moved to remote delivery and 
before the statewide stay at home order was issued on March 
22, 2020. When recruiting began, there were no reported 
cases of COVID-19 in the university community, and yet 
distress among students was already very high [20]. The 
survey response rate was high for an uncompensated survey 
of all students, which resulted in a large sample. Finally, we 
were able to evaluate the interaction of resilience and dis-
tress as the pandemic unfolded locally, precisely when wide-
spread adoption of prevention behaviors was the only viable 
approach to containing the spread of the novel coronavirus.

Limitations of the current study should also be noted. 
First, a cross-sectional, convenience sample of college stu-
dents may make generalizability difficult. The response rate 
was also relatively low (17.8%). More so, the COVID-19 pre-
vention behaviors self-report measure used in this study may 
be limited. Self-report measures of behavior can be subject 

to reporter bias. The measure also only examines twelve 
possible COVID-19 prevention behaviors deemed important 
during the early stages of the COVID-19 pandemic. Also, 
some stressors associated with the COVID-19 pandemic 
might contribute to a higher level of distress but promote 
preventive behaviors in college students (e.g., switching to 
online classes might not only increase distress but also pro-
mote healthy prevention behaviors). Future research should 
consider such variables. Additionally, the variance explained 
for by the interaction between distress and resilience was 
small. This may be due to a ceiling effect for the measure of 
COVID-19 prevention behaviors, which might have attenu-
ated the size of the effect that could be detected. This also 
could be an attribute of using nonspecific/simple measures 
such as the K6 and BRS while studying a specific COVID-
19 context. This may hinder the overall clinical utility of the 
current results. However, when testing hypotheses, even a 
small change in variance explained in the expected direction 
is supportive of the theory being evaluated.

Conclusion

In summary, here, it is reported that resilience moderates 
the relationship between distress and COVID-19 prevention 
behaviors among a sample of college students. As distress 
increased, higher resilience was related to increased COVID-
19 prevention behaviors. Having higher resilience may pro-
mote positive adaptation to distress, leading individuals to 
engage in a greater number of disease-related prevention 
behaviors. Future research should examine this relation-
ship longitudinally and in relation to differing constructs 
of resilience. Additionally, future research should consider 
other potential moderators such as psychological flexibility, 

Fig. 1  Simple slopes
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a variable related to resilience. However, if replicated, our 
findings suggest that promoting greater individual resilience 
may promote better engagement in disease-related preven-
tion behaviors in the wake of mounting distress.
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