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Abstract 23 

 24 

The purpose of this study was to explore the factors underlying variability in compliance with CDC 25 

guidelines in response to the novel coronavirus, or COVID-19. To do this, we examined the frequency of 26 

once ordinary, but newly risky behavior (as deemed by CDC guidelines) in a sample of 482 MTurkers. 27 

We ran analyses probing the situational and dispositional variables that predicted variance in risky 28 

behavior using data-driven and hypothesis-generated approaches. We found situational and dispositional 29 

variables contributed unique variance to risky behavior, controlling for variability accounted for by 30 

demographic factors. More frequent report of risky activity was associated with higher extraversion, need 31 

for cognitive closure, behavior activation, and perceived resource scarcity; in contrast, more frequent 32 

report of risky activity was associated with less empathy and living space access, as well as younger age. 33 

To break down these findings, we used a cluster analysis to profile individuals, using only situational and 34 

dispositional variables belonging to seven clusters. Combined with testing differences in risk taking by 35 

cluster identity, we suggest this profile approach might allow consideration of multi-faceted attributes that 36 

influence adherence with public health guidance in the context of health emergencies like the COVID-19 37 

pandemic. 38 

 39 

Background on COVID-19 40 

 41 

Since March 2020, the lives of citizens across the United States (US) and around the globe have 42 

been upended by the emergence of the COVID-19 pandemic. For some countries, this change has 43 

occurred even sooner, with China reporting cases of the virus as early as November 20191. On March 23, 44 

the Centers for Disease Control and Prevention (CDC) distributed the first set of guidelines for how 45 

individuals can mitigate their ‘risk’ for Coronavirus infection and contagion. This advice introduced 46 

“social distance” into public discourse, imploring individuals to minimize physical proximity to others 47 

outside of their household by maintaining 6 feet of distance with others when interacting, outdoors or in 48 
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public areas. While these measures differ based on jurisdiction (including variation at the local, city, 49 

municipal, state, provincial, and country level), in the United States, many countries have closed down 50 

public areas to avoid mass gatherings, and many local businesses and restaurants have had to close or rely 51 

on online commerce options in order to continue operations2, 3. 52 

On April 2, the CDC updated their recommendations, advising the use of face coverings or masks in 53 

situations “at risk” for violations of social distance, and urging avoidance of unnecessary exposure at 54 

visits to businesses or public spaces4. The tone of public health authorities had shifted from suggesting 55 

augmented activity to imploring minimized activity, such that recently routine activities were newly 56 

associated with confronting “risk” of harm to oneself or others. In the absence of a federal mandate, by 57 

April 10th more than 95% of the American population was under advisement to minimize their activity 58 

and risk for infection, as state governments and local municipalities enacted ‘Stay at Home’ 59 

recommendations or ‘Shelter-in-place’ orders5. These recommendations advised citizens to stay indoors 60 

and only venture outside of one’s residence for ‘essential’ errands. Additionally, many advertising 61 

campaigns promoted social distancing as a form of social and personal responsibility such as the state-62 

wide, multimedia “Stay Safe, Stay Home” campaign6 and a campaign lead by Healthcare leaders 63 

(including a former U.S. Surgeon General) in which they ask that people to “stay at home as much as 64 

possible” and “avoid all crowds”7. However, despite the cooperation by government, business and 65 

authorities to promote (and in some cases, enforce) social distancing, many members of the public show 66 

signs of restlessness towards stay at home orders, even as confirmed case counts and the mortality rates 67 

do not experience sharp declines8. 68 

Among Americans, there is variability in the impact of COVID-19 on disruption of employment, routine 69 

and livelihood, and adherence to CDC guidelines is likely to be dependent on individual circumstances 70 

and situational factors. Situational factors are understood as employment, living space and resource 71 

access, which may face disruption related to COVID-19. For example, the ability to work remotely is 72 

related to education, digital access, child and/or elder care responsibilities, physical infrastructure and 73 
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countless other factors, which in turn are highly stratified by socioeconomic and ethnic demographics. 74 

Thus, the ability to comply with social distance guidelines may vary based upon demographic differences.  75 

Recent studies show evidence, for instance, that Black/African Americans are being disproportionately 76 

infected by COVID-199, while data from New York City show higher COVID-19 related death rates for 77 

both Black/African and Hispanic/Latino persons10. People categorized as essential workers in Health, 78 

Food/Agriculture, and Infrastructure industrial sectors receive some financial security by remaining 79 

employed, but also put themselves at higher risk of contracting the virus due to increased exposure11. 80 

Additionally, over a quarter of private sector workers in the United States do not receive paid sick leave 81 

(including over 30% of workers in the South and Midwest), which could cause further spread of the 82 

disease that disproportionately impacts certain at-risk populations12, 13. Hence, social determinants of 83 

health, such as poverty, ethnicity, employment status, healthcare access, and other known factors are 84 

likely exacerbated and accentuated for already vulnerable populations in the face of COVID-19. 85 

Reconceptualizing Risky Behavior 86 

 87 

The saturation of news coverage relating to death, injury and illness has made the looming threat 88 

of COVID-19 ubiquitous, such that activities that were recently routine (and perceived necessary) have 89 

been identified as conferring ‘risk’ or to oneself or others9, with potentially deadly consequences. In 90 

response to COVID-19, reports of heightened anxiety, depression, and posttraumatic stress have been 91 

associated with variability in personality14. Early reports from cases in China15, as well as studies under 92 

review examining Italian and Brazilian populations, have indicated that a range of psychological, 93 

situational and demographic factors impact stress related to COVID-19, coping with social distance 94 

and/or limited social contact, and even COVID-19 health outcomes16, 17. Thus far, these studies have 95 

focused on attitudes towards COVID-19, stay-at-home guidance and social distance measures, rather than 96 

incremental changes and rapid shifts in beliefs and behavior related to compliance with public health 97 

guidance. Compounded by the role of a public authority compelling individuals to modify their behavior 98 
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and habits, it may be adaptive for individuals to alter their beliefs about the consequences or risk involved 99 

in neglecting public health guidance. Prior studies have tracked public sentiment during crises such as the 100 

H1N1 pandemic18 and linked public sentiment during global health and natural disasters (including the 101 

2003 SARS outbreak) with changes in personal risk perception, risk-to-benefit evaluations of behavior 102 

and health-related compliance behavior19. 103 

Interestingly, salient threats to an individual’s mortality have been associated with both greater risk 104 

aversion20, 21 and greater risk-inclination22. In the first account consistent with Terror Management 105 

Theory, under threat, self-protective tendencies reign and behavior reflects extreme risk aversion23; in the 106 

second account consistent with Mortality Salience, self-destructive tendencies reign, control of behavior 107 

is depleted and individuals may evaluate the risk for harm as lower and/or less likely to affect them22. 108 

Variability in risk taking and attitudes in response to threat are partially accounted for by individual 109 

differences in age, as well as disposition and personality24. Greater risk taking is also associated with 110 

lower inhibition, higher sensation-seeking, and lesser need for cognitive closure25, 26, 27  111 

Medical conditions, disability diagnosis and physical injury can disrupt routines and alter perceptions of 112 

risk; reciprocally, personality traits related to risk-taking propensity, such as inhibition, sensation-seeking, 113 

extraversion and poor self-regulation abilities have all been associated with a higher incidence of risky 114 

behaviors that may lead to adverse health outcomes28, 29. For example, in adolescents with childhood 115 

cancer experience and adults undergoing chemotherapy, vigilance against health risks is generalized, 116 

impacting risk sensitivity and evaluation more broadly30. Risk taking in patients with ‘bedrest’ or 117 

‘homebound’ recommendations due to their vulnerable condition or compromised immune systems might 118 

provide an interesting parallel to individuals responses to the COVID-19 stay at home and self-isolation 119 

orders30. The relevance of these psychological factors to COVID-19 risk taking and social distance 120 

compliance is uncertain as people likely react differently to the multiple, interacting aspects of the public 121 

health guidance such as the salient mortality threat and heightened uncertainty, the mandate to avoid 122 

physical proximity to other people and the imperative to enact precautions which prevent contracting and 123 

spreading infection. 124 
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Influences on Risk Taking and Compliance with Public Health Guidance 125 

  126 

Adjusting quarantine guidelines based on a deeper understanding of psychological and situational 127 

factors can potentially improve public health outcomes, especially in the face of increased resistance to 128 

compliance under current guidelines that continues to grow after just a few weeks since quarantine 129 

restrictions have been implemented in the US. During the middle of April 2020, “Liberate” protests were 130 

organized around city halls in states such as Minnesota, Michigan, and Virginia where protesters 131 

demanded an end to lockdown restrictions31. Even though polls show that the majority of Americans do 132 

not support the Liberate protests32, there may still be widespread variability in compliance with public 133 

health guidelines. One week after the protests, tens of thousands of people packed beaches in Southern 134 

California, violating social distancing guidelines33. Concomitantly, smartphone movement data revealed a 135 

significant decline in social distance adherence on April 14th, after three weeks of data consistent with 136 

compliance34. Hence, though most citizens do not actively protest or resent stay at home guidelines32, 137 

situational, dispositional and demographic factors may explain why individuals struggle to comply with 138 

stay-at-home orders and social distancing requirements. From a public health standpoint, ‘quarantine 139 

fatigue’, inequities in the ability to comply with public health guidance, and Liberate protests represent 140 

breaks in the firewall of COVID-19 public health response and contagion control, serving as a potential 141 

threat to crucial gains made in “flattening” the COVID-19 epidemiological curve. 142 

While the impact of the COVID-19 pandemic is widespread, it appears that people are experiencing 143 

different contextual challenges which could influence compliance with social distancing measures. In this 144 

study we examined the association of variability in psychological dispositions (personality, need for 145 

cognitive closure, empathy, and sensation-seeking) and situational factors (age, employment, living space 146 

access and perceived resource scarcity) in relation to a newly developed measure of COVID-19 risk 147 

taking (as an index of compliance with social distance measures and stay-at-home guidelines), along with 148 

demographic features. In order to further unpack the individual differences associated with COVID-19 149 
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risk taking, a k-means clustering algorithm was deployed to identify distinct trait and situational profiles. 150 

Using trait and situational variables as inputs, we found variability among clusters in the risky behavior 151 

which might indicate non-compliance with the stay-at-home measures. In addition, we found cluster 152 

differences in data-driven group classifications of ‘risk propensity.’ We further assessed variability by 153 

cluster in risky behavior and risk perception, now that engaging in once-mundane activity has the 154 

potential to inflict harm to oneself or others. These multivariate approaches afford high-level 155 

generalizations that facilitate how researchers and public health officials conceptualize ‘types’ of 156 

individuals within the US population, with the goal of providing tailored, realistic, effective public health 157 

messaging to mitigate the spread of COVID-19.  158 

 159 

Methods 160 

 161 

Our survey was developed and piloted in a small sample of undergraduates for distribution via 162 

Qualtrics. It used a range of existing psychological measures and batteries, as well as our own and others 163 

newly-developed items which were created to interrogate aspects specific to COVID-19. Participants 164 

were consented and compensated at a rate of $7/hour for completing the 30-minute survey, referred from 165 

the Amazon Mechanical Turk (MTurk) database of contractors.  166 

 167 

Participants 168 

A total of 514 participants were recruited from Amazon Mechanical Turk (MTurk) with the aim 169 

to have a sample size approaching n=500 (aiming for a power of .80 for even smaller effect sizes), after 170 

filtering participants who did not pass data quality checks35. Recruitment occurred between April 30th and 171 

May 2nd following the first full month of quarantine within the United States. Final sample size was 172 

n=482 after removing poor quality and/or incomplete responses. Data quality checks included: speed 173 

outliers and/or incomplete responses (determined using Mahalnobi’s distance, M=32.5 minutes to 174 
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complete, n=9); response to the question “Estimate the Date you first modified your behavior due to the 175 

Coronavirus” (to identify malingerers, n=20); and duplicate MID or completion codes (n=3).  176 

Our sample demographics roughly reflected the ethnic breakdown of the American public according to 177 

2014-2018 Census data, with a significant underrepresentation of individuals identifying as ethnically 178 

Hispanic36. Age within the sample ranged from 18 to 73 with an average age of 37.12 (SD = 11.33) and 179 

59% of participants identified as men. Additionally, 71.2% of participants were White, 19.7% Black, 180 

6.0% Asian, and 7.1% Hispanic. See Table A2 in Appendix for more demographic information about the 181 

full sample. Ethics approval for this study was received and granted by Temple University IRB. MTurk 182 

participants were compensated based on standard survey-taking rates on the platform. 183 

Self-report measures 184 

 185 
COVID Risk Taking Inventory (CRI). A ten-item questionnaire was developed, adapted from the structure 186 

and format based on the Benthin Risk Perception Scale37, to assess a set of activities (e.g. attending a 187 

gathering of more than 5 people) that under the conditions of the COVID-19 pandemic are considered 188 

“risky”. Items were developed to target the discrepancies in activities identified as ‘risky’ per CDC 189 

guidelines in April, as opposed to those released originally on March 23. Each activity item was followed 190 

by four questions that asked about the frequency of engagement since the estimated date when 191 

respondents first began modifying their behavior due to COVID, a risk-benefit comparison, and risk 192 

propensity toward the self or others. The Cronbach’s alpha for the full scale was above 0.90 for all the ten 193 

items, across each of the four sub-questions: risk behavior frequency, cost-benefit evaluation, risk to self,  194 

and risk to other. This measure served as our primary outcome variable. Factor analysis was used to 195 

identify which behaviors were high-risk, low-risk and essential (travel-related items were not included in 196 

further analysis). For a full detailed index of the items and questions used, see Supplementary 197 

Information.  198 
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Situational Factors. In assessing situational factors that may influence self-reported behavior, participants 199 

were asked to respond to questions relevant to Living Space Access (“How many rooms within your 200 

current residence do you feel comfortable relaxing or spending time in that are not your bedroom? This 201 

can also include outdoor spaces that are on your property”) and Perceived Scarcity of resources (“It has 202 

been difficult for me to get needed resources (food, toilet paper) due to the Coronavirus”), the latter of 203 

which was rated on a 7-point Likert scale ranging from 1 (“strongly disagree”) to 7 (“strongly agree”). 204 

Big Five Personality Inventory. A 23-item questionnaire based on the Big Five Inventory38, 39, 40 was used 205 

to evaluate participants across the Big Five personality dimensions (extraversion, agreeableness, 206 

conscientiousness, neuroticism, openness).  207 

Empathy. Empathy was assessed by having participants respond to the 7-item Perspective Taking 208 

subscale taken directly from the Interpersonal Reactivity Index41, with each item rated on a 5-point Likert 209 

scale ranging from 1 (“does not describe me well”) to 5 (“describes me well”). 210 

Need for Cognitive Closure Scale. All participants also completed a 14-item version of the Need for 211 

Cognitive Closure (NFCC) Scale42. The adapted questionnaire aimed to measure cognitive closure 212 

through 5 subscales: order (e.g. “I prefer to have a clear and structured mode of life”), predictability (e.g. 213 

“I dislike situations that are unpredictable”), ambiguity (e.g. “I feel uncomfortable when I don’t 214 

understand the reason why an event occurred in my life”), decisiveness (e.g. “When I have made a 215 

decision, I feel relieved”), and closed-mindedness (e.g. “I feel irritated when one person disagrees with 216 

what everyone else in a group believes”). The scales were rated on a 6-point Likert scale ranging from 1 217 

(“strongly disagree”) to 6 (“strongly agree”). 218 

Behavioral Inhibition/Behavioral Activation Scales. The Behavioral Inhibition/Behavioral Activation 219 

Scales43 index the two motivational systems of Behavioral Inhibition and Behavioral Activation44, 45. The 220 

BIS scale includes a subscale measuring sensitivity to aversive motivation (e.g. “criticism or scolding 221 

hurts me quite a bit”). The BAS scale measures sensitivity to the mechanism underlying appetitive 222 
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motivation by using three subscales, namely: drive (e.g. “When good things happen to me, it affects me 223 

strongly”), fun-seeking (e.g. “I often act on the spur of the moment”), and reward responsiveness (e.g. 224 

“When I get something I want, I feel excited and energized”). 225 

 226 

Analysis   227 

Analyses were conducted in R and SPSS statistical software. First, we identified which of the 228 

activities (marked as risky according to the CDC) were considered to be ‘risky behavior’ by the 229 

participants and then created a mean index using only the subset of items rated as above average on 230 

‘riskier than the benefit’ by our sample. In order to investigate the variables that contribute most to risk-231 

taking behavior, we implemented a Shapley Value regression, which assesses the relative importance of 232 

all the independent variables within a model by first computing all possible combinations of the 233 

independent variables, and then determining how much each variable contributes to the total R2 of the 234 

model (see Budescu 1993 for a more detailed description)46. For our analysis, a Shapley regression 235 

predicting variability in ‘risky behavior’ was run on all dispositional and situational variables. Next, we 236 

ran a series of multiple regressions, which aimed to examine whether the dispositional and situational 237 

variables that contributed significantly to variance in risky behavior, while also controlling for variance 238 

accounted for by demographic factors. We then parsed out whether this relationship held true for all 239 

relevant types of activities, which were classified as ‘essential’, ‘low-risk’, ‘high-risk’ and ‘travel’ using a 240 

factor analysis on the 10-item COVID Risk-taking Inventory (CRI). To facilitate the interpretation of 241 

these regressions and understand why some individuals differed in their COVID risk taking, we used 242 

cluster analyses to identify personality traits and contextual factors relevant to compliance with CDC 243 

guidelines.  244 

 245 

k-means Clustering 246 

 247 
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Groups for the analysis were created using k-means clustering using variables related to 248 

psychological and situational circumstances. The final input variables used in the model in this paper are: 249 

introversion scores measured by the BFI, sensation seeking scores measured by BIS/BAS, perspective-250 

taking empathy scores from the IRI scale, age, living space access (whether or not the participant lives in 251 

a residence with more than 2 common spaces), and perceived scarcity (how much participants agree with 252 

the statement “it has been difficult for me to get needed resources (food, toilet paper) due to the 253 

Coronavirus” (1 Strong disagree to 7 Strongly agree). Since variables with larger values contribute more 254 

to the distance measure in k-means clustering than variables with smaller values47 we converted the 255 

psychometric scales into binary variables using the sample median score pertaining to each trait, such that 256 

participants with scores below the median are classified as low level and participants with scores above 257 

the median are classified as high level. By converting the variables into binaries, we prevented scales with 258 

larger ranges from overcontributing to the model. Additionally, Living Space Access (number of common 259 

spaces) was re-coded into a binary variable from the original 5-point scale, wherein responses were split 260 

into two groups, those who responded between 0 and 3 and those who responded 3 or above. We also re-261 

coded Age into a 4-point scale based on quartile scores of the original continuous numeric variable. 262 

The final cluster model is the result of an iterative process, which tested different combinations of input 263 

variables and group number. In total, 20 models were created and tested during analysis. A model was 264 

considered viable if it met the following criteria: Each group within the cluster model must show 265 

differentiation from one another, every input variable must have unique relationships with each group in 266 

the model (i.e., no two input variables should have identical correlations with each group), the 267 

contribution of each input variable within the model must be statistically significant, and the distribution 268 

of the total sample must not be overly concentrated in one group. Table A6a depicts multiple comparison 269 

results between cluster means of each input variable to test for differentiation between clusters. In order to 270 

observe distinctions among groups with overlapping characteristics (e.g., comparing two groups in the 271 
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same age cohort but differ in psychological or situational circumstances), we allowed for some input 272 

variables to not have statistically significant differences between a limited number of groups.  273 

Results 274 

 275 
Greater risky behavior was indexed based on the average of items rated as having higher risk than 276 

benefit: ‘Risks are much greater than benefits’ or ‘Risks are somewhat greater than benefits’. Greater 277 

individual risk propensity was calculated as an individual’s regression between each item (except those 278 

labeled travel) and their rating of its riskiness relative to necessity or benefit, considering that under 279 

typical circumstances, these behaviors would be considered highly normative. Self-other gap in risk 280 

assessment was calculated as the difference between an individual’s rating of the potential harm to 281 

themselves and their rating of harm to others. 282 

 283 

Factor Analysis 284 

We conducted an exploratory factor analysis to verify the structure of our measure COVID Risk 285 

Taking Inventory (CRI). The factor analysis used diagonally weighted least squares48, since reports of 286 

risk-taking behavior were ordinal (frequency of behavior), and an oblique rotation was applied to the 287 

factors due to the high correlation among some items49. A scree plot indicated that three or four factor 288 

models were equally well fit for capturing optimal variance. The four-factor model was deemed the most 289 

appropriate. The three-factor model loaded using public transit and carshare service items with other 290 

high-risk, low-frequency behaviors, such as meeting with a stranger in person for essential business, 291 

while the four-factor model included these items as a separate factor. Since we did not have participants 292 

report base rates for transit or use of car and/or carshare service, the travel factor was difficult to interpret. 293 

Thus, we excluded it from further analysis. The rank loadings are reported, along with sample variable 294 

descriptive statistics, in Table 1. 295 
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To label each factor, we used the item-level mean for activity risk assessment, which was determined by 296 

the overall sample ratings regarding risk-to-benefits (or necessity) for each activity. Activities labeled as 297 

essential included going to the grocery store, going outside without a mask, and exercising outside in 298 

public. Low-risk activities included returning home without washing hands, meeting a friend while 299 

maintaining social distance and visiting a public space. Finally, high-risk activities included attending a 300 

gathering with more than five guests not in your household, as well as interacting with a stranger for 301 

essential purposes. Another variable was used to estimate overall engagement in ‘Risky behavior’, which 302 

averaged all items from both low-risk and high-risk factors, and was deemed normally distributed using 303 

the Wilck-Shapiro test of normality and visual inspection. As expected, the low and high-risk factors were 304 

not normally distributed; non-parametric approaches were used to estimate the regression fit. Essential 305 

behavior and self-other ratings were also normally distributed.  306 

Table 1. Sample Descriptives of Study Variables 307 

Input (Situational + Dispositional Clusters)     Output (Risk Behavior,  Evaluation, Harm)     Factor Analysis 

Descriptives Mean SD Skew Kurt. 
Mean 

Risk      Behavior    Eval      Self    Others Label Loading 
Living Space 3.481 1.050 -0.075 -0.700 Grocery 3.680 2.790 2.380 2.780 Essential 0.621 

Perceived 

Scarcity 
4.274 1.699 -0.334 -0.910 No Mask 3.963 2.575 2.527 2.732 Essential 0.518 

Age 37.124 11.318 0.958 0.048 
Friend at 

Distance 
3.616 2.465 2.367 2.786 Low Risk 0.476 

Extraversion 28.853 7.663 -0.436 0.402 No Wash 3.083 2.102 2.068 2.988 Low Risk 0.679 

Need for Cog. 

Closure 
60.834 10.604 -0.463 0.223 Stranger 2.488 1.971 1.988 2.967 

High 

Risk 
0.680 

Behavioral 

Inhibition 16.112 4.252 0.073 0.292 
Public 

Space 
2.602 2.133 2.083 2.927 Low Risk 0.614 

Empathy 25.145 5.069 0.066 -0.211 Uber 2.166 1.965 1.985 2.998 Travel† 0.860 

Conscientious

ness 
40.276 8.068 0.075 -1.034 Exercise 3.886 2.784 1.892 3.015 Essential 0.644 

Behavioral 

Activation 
27.861 7.099 0.306 -0.279 Transit 2.270 1.971 2.697 2.558 Travel 0.821 

Openness 43.033 7.423 -0.954 1.352 
Event 5† 2.23 1.917 1.925 3.039 

High 

Risk 
0.822 

Agreeableness 38.417 7.143 0.316 -0.387        

† Travel variables were excluded from further analysis.  308 
 309 
 310 
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Shapley Regression 311 

We applied a Shapley and OLS regression to examine the role of dispositional, situational and 312 

demographic variables in accounting for engagement in behavior deemed by the CDC ‘risky’ for 313 

spreading or being infected by the COVID-199. First, all relevant ordinal variables (12-criterion model) 314 

were entered, accounting for 43% of the variance in risky behavior (see Table 2 for variable list). 315 

However, variables in this model were highly correlated – following the correlation output, we pruned 316 

variables for non-significance and multicollinearity violations (Conscientiousness was detected as a 317 

variance inflation factor greater than 10). The leaner, subsequent regression (7-criterion model) included 318 

Extraversion, Need for Closure, Empathy, Behavior Activation, Perceived Scarcity, Living Space size and 319 

Age. More frequent report of risky activity was associated with higher Extraversion, greater Need for 320 

Closure and Behavior Activation, as well as more perceived scarcity; in contrast, more frequent report of 321 

risky activity was associated with lower Empathy, less Living Space and younger Age. Since this set of 322 

criterion variables were relevant in predicting variability in behavior, we proceeded to check these for 323 

normality violations in order to submit those in the 7-criterion model for submission to a stepwise 324 

regression model. 325 

  326 
Sample-wide descriptive statistics and correlations are provided in Table 3. Dispositional and situational 327 

factors were examined visually and using the Wilck-Shapiro test for normality; all were normally 328 

distributed. Since situational variables related to employment (e.g., whether participants select the 329 

statement “I am classified as an essential worker”) were not asked for the full sample (they were follow-330 

up questions to individuals who identified themselves as employed or unemployed, a binary), we did not 331 

consider them as input variables for the cluster model and tested them separately from other situational 332 

variables. In addition, we note that 52 out of 482 individuals reported that they are not currently 333 

employed. Of the participants who were employed (430), 39% were able to continue working remotely 334 

and 17% identified themselves as ‘essential’ workers. Participants reported spending 36.47% of their time 335 

outside their home for employment. 336 
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 337 
Table 2. Shapley Regression: Examining Predictors of Risky Activity 338 

Relative Importance  All: 12-criterion model Final: 7-criterion model 

Outcome: Risky Activity     Shapley R2       Dropped? 
 (Adj. R2=.433) 

Shapley R2  Beta (SE) 
(Adj. R2=.279) 

Conscientiousness 
 

.368 

  

MC 

    

Agreeableness  .120   NS 
    

Openness  .004   
     

Neuroticism      .101 
  

NS 
    

Extraversion  .080 
  

NS .107 .052 (.110) 4.81 *** 

Need for Cog  .096   
 

.145 .033 (.010) 4.20 *** 

Empathy       .040    
 

.175 .067 (.015) -4.25 *** 

Behavior Activation  .043   
 

.093 .048 (.012) 4.14 *** 

BIS            .019   NS 
    

Income 

Perceived Scarcity *          
 .001  

  NS+  
.295 

 
-0.24 (.075) 

 
4.86 

 
*** 

Living Space Size  .077   
 

.090 -0.23 (.075) -3.08 ** 

Age           .028   
 

.095 -0.05 (.011) -3.27 ** 

 339 

Multiple Regressions  340 

We ran a series of multiple regressions, with the goal of examining whether the dispositional and 341 

situational variables contributed to significant variance to a range of COVID-19 risk-taking behavior. 342 

Dispositional factors alone accounted for 10.1% of the variance in risk taking, F (4, 477) = 14.473, p < 343 

0.001. Situational factors alone accounted for 14.7% of the variance in risk taking, F (3, 478) = 8.939, p < 344 

0.001. Demographic factors alone accounted for 17.6% of the variance in risk taking, F (10, 471) = 345 

12.518, p < 0.001. Controlling for situational factors, dispositional factors accounted for an additional 346 

7.2% of the variance in risk taking, F (7, 474) = 9.725, p < 0.001.  347 
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Engagement in high-risk activities was associated with all dispositional factors, F (7, 474) = 24.916, p < 348 

0.001, R2 = .269, controlling for all situational factors, F (3, 478) = 31.692, p < 0.001. All dispositional 349 

factors were significant, accounting for a further 10.3% of the variance in high-risk activity engagement. 350 

It would appear younger individuals and those reporting greater perceived scarcity engaged in more 351 

frequent high-risk activities, particularly those who were more extraverted, higher in need for cognitive 352 

closure and sensation-seeking, and lower in empathy. 353 

Engagement in low-risk activities was associated with dispositional factors, F (7, 474) = 14.371, p < 354 

0.001, R2 = .163, controlling for situational factors, F (7, 474) = 14.497, p < 0.001. Specifically, more 355 

frequent low-risk activity was significantly associated with greater extraversion, need for cognitive 356 

closure and less empathy, accounting for a further 9.2% of the variance. Engagement in essential 357 

activities was situational factors, F (7, 474) = 3.538, p = 0.015, R2 = .028 and not further with 358 

dispositional factors, F (3, 478) = 2.989, p = 0.059. Specifically, more frequent essential activity was 359 

significantly associated with more living space and higher perceived scarcity. Regression results for low-360 

risk and essential activities are shown in Table 3A and 4A in the appendix. 361 

Next, we ran a stepwise regression on the dispositional (Extraversion, Need for Cognitive Closure, 362 

Empathy, Behavior Activation) and situational (Age, Living Space Access and Perceived Scarcity) 363 

variables identified by the lean Shapley regression, as well as the six demographic variables (Income, 364 

Education, Employment, Political Orientation and Gender – Race was not included1) significantly 365 

associated with risky behavior, as indicated by preliminary correlations (see Appendix 5). In the stepwise 366 

model, variables were nominated as accounting for Risky behavior in the following sequence: Political 367 

Orientation, Education, Need for Cognitive Closure, Gender, Empathy and Income. Other variables, 368 

including Employment, were not nominated.  369 

Subsequently, to examine if significance remained after controlling for demographic characteristics, we 370 

used a hierarchical linear model (Table 3). Our analyses indicated that block of situational (3%) and 371 

dispositional (7%) variables contributed unique significance to variance in risky behavior, relative to the 372 
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demographic (10%) variables. Specifically, dispositional variables of Need for Cognitive Closure (5%) 373 

and Empathy (2%) individually held their significance, controlling for demographic variables, although 374 

no other situational or dispositional variables remained individually significant. 375 

 376 

Table 3. Cumulative Model: Risky behavior by Stepwise Demographic, Situational and 

Dispositional Variables 

Model     Unstandardized  
Standard 

Error  
Standardized  t  p  

1   (Intercept)   0.347   0.653     0.532   0.595   

    Employ   -0.038   0.014   -0.121   -2.740   0.006   

    Income   -0.117   0.055   -0.094   -2.135   0.033   

    Education   0.199   0.056   0.159   3.534   < .001   

    Political Orientation   0.272   0.040   0.288   6.787   < .001   

    Gender   0.376   0.123   0.128   3.053   0.002   

2   (Intercept)   -1.056   0.746     -1.415   0.158   

    Employ   -0.037   0.014   -0.118   -2.700   0.007   

    Income   -0.119   0.054   -0.096   -2.199   0.028   

    Education   0.195   0.056   0.156   3.511   < .001   

    Political Orientation   0.257   0.040   0.272   6.477   < .001   

    Gender   0.399   0.122   0.136   3.281   0.001   

    Need for Closure  0.022   0.006   0.155   3.725   < .001   

3   (Intercept)   0.035   0.895     0.039   0.969   

    Employ   -0.038   0.013   -0.122   -2.808   0.005   

    Income   -0.118   0.054   -0.095   -2.186   0.029   

    Education   0.177   0.056   0.141   3.153   0.002   

    Political Orientation   0.241   0.040   0.255   5.978   < .001   

    Gender   0.358   0.123   0.122   2.917   0.004   

    Need for Closure  0.022   0.006   0.151   3.639   < .001   

    Empathy  -0.029   0.013   -0.094   -2.190   0.029   

1In a separate ANOVA, there were no significant differences overall in risky behavior by race, or within 377 
dummy-coded racial identity categories. See appendix A2 for racial composition of sample. Our model 378 
does not allow enough df to test race properly with dummy-codes, so we excluded it for now. 379 
   380 

 381 

 382 

Cluster Analysis 383 

Groups for the analysis were created using k-means clustering using variables related to 384 

psychological and situational circumstances. The final input variables used in the model reflected those 385 

ranked by the learn Shapley regression in relation to risk propensity: introversion scores measured by the 386 
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BFI, sensation seeking scores measured by BIS/BAS, perspective-taking empathy scores from the IRI 387 

scale, age, living space access (whether or not the participant lives in a residence with more than 2 388 

common spaces), and perceived scarcity (how much participants agree with the statement “it has been 389 

difficult for me to get needed resources (food, toilet paper) due to the Coronavirus” (1 Strong disagree to 390 

7 Strongly agree). To ensure that there was adequate differentiation between clusters, only models that 391 

showed a majority of statistically significant comparisons were considered. Additionally, an ANOVA was 392 

conducted on input variables to assess significant contribution of each variable. Complete results from the 393 

cluster analyses are presented in Table A6b of the appendix. Table 4 shows high level summaries for each 394 

cluster, based on both input and selected outcome variables. See Table A1 in the appendix for a more 395 

detailed look at demographic and behavioral variables related to each Cluster. Table 5 shows the 396 

percentage of each cluster that at least somewhat agrees with statements that reflect attitudes towards 397 

quarantine restrictions.  398 

Table 4. Summary of Cluster Groups based on Input Variables and Demographic Differences 399 

Cluster 

Groups 
Psychological & Situational Summary 

based on input variables  

Demographic and Quarantine Compliance Summary (based 

on select output variables, see Appendix for corresponding 

data).  

SA = Sample Average  

Cluster 1 

(n=53) 
Middle in terms of introversion and 

highest in age. Also moderate in sensation 

seeking and perceived scarcity. Lower on 

empathy and not likely to have large 

living space. 

Skews low income (42% vs 35% SA) and majority live in 

suburbs (55%). Also leans towards Conservative (57%). 

Shows lower levels of trust toward organizations like CDC 

compared to other clusters (70% vs 81% SA), but still remains 

cautious against COVID. More likely to get COVID 

information from cable news relative to other clusters. Least 

likely to say that going to a public space or using public 

transit is high risk. Most likely to say that employment status 

did not change since COVID (67% vs 57% SA). Skews 

mainly White (87%). 

Cluster 2 

(n=58) 
Highly introverted and likely to live in a 

large living space. Still fairly young and 

very low in sensation seeking. Lower-

middle end in empathy. Has low levels of 

perceived scarcity during the pandemic. 

Younger, largely skews Millennial and Gen Z. Least likely to 

be employed full-time (55% vs 75% SA). Mostly Liberal 

(67%) and majority live in urban or suburban areas (90%). 

Takes quarantine seriously and is supportive of CDC. 

Complies with quarantine guidelines but does occasionally go 

outside for leisure despite being the least likely to agree that 

going outside for non-essential needs is ok (29% vs 48% SA). 
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Cluster 3 

(n=93) 
Not too introverted and very young. 

Scores low in both sensation seeking and 

empathy. Not likely to live in a large 

living space and has scores moderately 

high in perceived scarcity. 

Most rural relative to other Clusters (33% vs 22% SA). 

Majority middle income but also skews lower (94% earn less 

than $99,999 a year). Leans Conservative (64%) and more 

likely to have children relative to other clusters (60% vs 49% 

SA). Recognizes risks of COVID but generally does not 

practice strict quarantine compliance. Has been impacted by 

COVID financially and has trouble finding resources. Still 

takes Uber and public transit, but might be related to higher 

likelihood of being an essential worker (25% vs 16% 

SA).  Majority White (58%) but also skews Black American 

(29% vs 17% SA). 

Cluster 4 

(n=109) 
Low introversion and very high in 

sensation seeking. Middle age range with 

moderate levels of perspective-taking 

empathy. Some live in a larger living 

space, but many others do not. Reports 

the highest in perceived scarcity. 

Mostly middle income (62%) but skews lower income as well 

(31%). More likely to be Conservative (63%). Majority live in 

urban areas (41%) but many also live in rural and suburban 

regions. Middle age and most likely to have kids (62% vs 

49% SA). Respects authority figures like CDC and takes them 

seriously but also very lax on complying with quarantine. 

Believes that a lot of restrictions are excessive. Most likely to 

be an essential worker (28% vs 16% SA) and also be impacted 

financially by COVID. Majority White (61%) but also skews 

Black American (31% vs 17% SA). 

Cluster 5 

(n=41) 
Lowest in introversion and the youngest 

cluster. High levels of sensation seeking 

and fairly empathetic. Not too likely to 

live in a larger living space but also 

reports fairly low in perceived scarcity. 

Most likely to be working full-time (93% vs 75% SA). 

Majority are Liberal (63%) and Millennial / Gen Z. Over 90% 

live in either urban or suburban areas. Respects quarantine 

compliance and mainly goes outside for essential needs. 

Reports the lowest amount of hours outside for leisure reasons 

(2.45 vs 5.28 SA). Sees risk in public spaces and generally 

avoids them.  

Cluster 6 

(n=75) 
High in both introversion and age. Very 

likely to live in a larger living space but 

reports moderately high in perceived 

scarcity. Fairly low in sensation seeking 

with moderate levels of empathy. 

Majority live in Suburbs (55%) but also skews rural (27%). 

More likely to have low income relative to other clusters 

(47% vs 35% SA). Political orientation is fairly spread out. 

Very wary of COVID threat and perceives many activities as 

high risk. Generally avoids going outdoors. Has been 

impacted financially by COVID but still complies to 

quarantine. 

Cluster 7 

(n=53) 
Moderate in introversion but very high in 

age, sensation seeking, and perspective-

taking empathy. Most likely to live in a 

large living space and scores very low in 

perceived scarcity. 

Most likely to have 100k+ income compared to other clusters 

(28% vs 15% SA). Liberal leaning (23% Very Liberal vs 15% 

SA; however only 53% are Liberal overall) and more 

suburb/rural centered (77%). Compliant to quarantine and 

perceives many non-essential activities as risky. Main reason 

to go outside is for employment. Respects the CDC and WHO 

the most out of the other clusters. Least likely to say that 

COVID pandemic has impacted them financially (25% vs 

53% SA). Rarely uses public transit, but might be because 

they have access to other modes of transportation. Least 

racially diverse: 89% White. 
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 400 

 401 

 402 

Figure 1. Examining Cluster Differences in Situational and Demographic Features.  Violin plots 403 

display the distribution and range of values in each of seven clusters, which were parsed by dispositional 404 

variables and situational variables (Living Space Access and Perceived Scarcity) as well as Age. As 405 

shown, clusters differed on other demographic features, specifically education, income and education.  406 

 407 

 408 

 409 
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Table 5. Proportion of each Cluster that at least “Somewhat Agrees” to each statement 410 

  Cluster 

1 
Cluster 

2 
Cluster 

3 
Cluster 

4 
Cluster 

5 
Cluster 

6 
Cluster 

7 

While it's important to take 

precautions against the 

Coronavirus, it's also important 

that we don't give up our freedoms 
  

60.4% 

a 

46.6% 

a 

65.6% 

a,b 

82.6% 

b 

56.1% 

a 

53.3% 

a 

54.7% 

a 

It's ok to go outside for non-

essential trips as long as I'm 

careful 
  

39.6% 

a 

29.3% 

a 

69.9% 

b 

65.1% 

b 

53.7% 

a,b 

41.3% 

a 

34.0% 

\a 

The Corona virus has impacted me 

negatively from a financial point 

of view 
  

45.3% 

a,d,e 

37.9% 

a,b 

75.3% 

c 

79.8% 

c 

43.9% 

a,d,e 

66.7% 

c,d 

24.5% 

b,e 

I feel that the social distancing 

measures has been excessive 
  

39.6% 

a,d,f,g 

22.4% 

a,b 

66.7% 

c 

63.3% 

c,d,e 

36.6% 

a,e,f,g 

40.0% 

b,f 

20.8% 

b,g 

I take announcements and 

guidelines from the Center for 

Disease Control (CDC) and the 

World Health Organization 

(WHO) very seriously 

69.8% 

a 

72.4% 

a 

83.9% 

a,b 

91.7% 

b 

78.0% 

a,b 

78.7% 

a,b 

92.5% 

a,b 

I catch up on national news or 

press conferences from federal 

government officials most days 
  

56.6% 

a 

56.9% 

a 

76.3% 

a,b 

80.7% 

b 

61.0% 

a,b 

69.3% 

a,b 

73.6% 

a,b 

I follow local news or press 

conferences from state government 

officials most days 

69.8% 

a,c,d 

58.6% 

a,b 

77.4% 

a,c,d 

87.2% 

c 

73.2% 

a,c,d 

56.0% 

b,d 

75.5% 

a,c,d 

 411 

Note: Values in the same row and subtable not sharing the same subscript are significantly different at 

p< .05 in the two-sided test of equality for column proportions. Cells with no subscript are not included 

in the test. Tests assume equal variances.2 

1.Tests are adjusted for all pairwise comparisons within a row of each innermost subtable using the 

Bonferroni correction. 

 412 

 413 
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Risky behavior and activity by Cluster  414 

 415 
We identified the risk taking propensity of clusters by first providing each subject with a 416 

regression score for their risk taking, given their subject-specific cost-to-benefit evaluation. The clusters 417 

were ranked 1-7 by the proportion of individuals who engaged in activities they rated as ‘risks outweigh 418 

the benefits’ – this is the order in which they are subsequently presented. A triadic split was applied to 419 

discriminate which clusters had the lowest (clusters 7 and 2) and highest risk taking propensity (clusters 4 420 

and 3), and labeled them as ‘risk averse’ and ‘risk inclined’ respectively. Moderate risk-takers were 421 

labeled as ‘compliant’ (clusters 5, 6 and 1).  422 

Using ANOVA, we examined cluster differences in frequency of activity engagement across all CRI 423 

items (overall activity) and three factors of risk activities, determined by the factor analysis. Overall 424 

activity differed by cluster, F (6) = 3.062, SS = 40.387, p = 0.006, ω² = 0.025, such that individuals 425 

belonging to high-risk clusters 3 and 4 reported engaging more frequently in all activities, particularly 426 

evident relative to cluster 7. High risk activity differed by cluster, F (6) = 14.974, SS = 48.657, p < 0.001, 427 

ω² = 0.148, such that individuals belonging to cluster 3 reported engaging more frequently in high-risk 428 

activities relative to all other individuals (the significance was marginal when compared to individuals 429 

from high-risk clusters, 3 and 4). Individuals belonging to risk-averse cluster 7 engaged in significantly 430 

less high-risk activity relative to the individuals in clusters identified as compliant and high-risk. Low-risk 431 

activity differed by cluster, F (6) = 7.365, SS = 23.364, p < 0.001, ω² = 0.073, such that individuals 432 

belonging to clusters 3 and 4 reported engaging more frequently in low-risk activities relative to 433 

individuals in all other clusters. Individuals belonging to risk-averse cluster 2 engaged in significantly less 434 

activity relative to the individuals in clusters identified as compliant and high-risk. Essential activities did 435 

not differ by cluster, F (6) = 1.286, SS = 18.761, p = 0.262, ω²=.002. 436 

 437 

Employment Related Situational Variables and Cluster Group Comparisons 438 
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Using bivariate correlations, we examined associations between situational variables related to 439 

participant’s employment circumstances and frequency of high-risk activities. Employment-related 440 

variables include: employment status, the percentage of total working hours spent on a job site or 441 

surrounded by other people, classification as an essential worker, and whether or not the participant is 442 

able to work remotely. The results below show that being currently employed, percentage of total 443 

working hours on a job site, and being classified as an essential worker are positively correlated with both 444 

high-risk activities. These effects are also statistically significant at p < .01. Being able to work remotely 445 

shows negative correlations with both high-risk activities, however only the correlation with meeting in-446 

person with a stranger is significant.  447 

Table 6 
  

 

In-person meeting 

with a stranger 
Gathering of 5 

or more 

Currently Employed Pearson 

Correlation 
.230** .192** 

Sig. (2-tailed) .000 .000 

N 482 482 

 
Percent of total working hours spent on job-

site / surrounded by other people? 

Pearson 

Correlation 
.406** .368** 

Sig. (2-tailed) .000 .000 

N 429 429 

 
Classified as an essential worker 

Pearson 

Correlation 
.313** .375** 

Sig. (2-tailed) .000 .000 

N 430 430 

 
Able to continue working remotely 

Pearson 

Correlation 
-.106* -.076 

Sig. (2-tailed) .027 .117 

N 430 430 

**. Correlation is significant at the 0.01 level (2-tailed). 
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*. Correlation is significant at the 0.05 level (2-tailed). 

 448 

Once we identified that employment-related situational variables were associated with frequency of high-449 

risk activities, we ran another set of bivariate correlations between cluster groups and employment 450 

variables. In this analysis, we intended to observe how the Risk-inclined groups (clusters 3 & 4) and Risk-451 

Averse groups (clusters 2 & 7) differ in relation to situational variables that are correlated with increased 452 

engagement of high-risk activities. As depicted in Table 7, both Risk-inclined and Risk-Averse cluster 453 

groups show statistically significant correlations with all employment-related variables except for ability 454 

to work remotely. However, Risk-inclined groups show positive correlations with employment variables, 455 

while Risk-Averse groups are negatively correlated. This suggests that Risk-inclined groups are more 456 

likely to be involved in work-related situations that are positively correlated with increased frequency of 457 

high-risk activities. 458 

Table 7 
    

 

Currently 

employed 

 

Percent of total 

working hours spent 

on job site / 

surrounded by other 

people?  

 

Classified as 

an essential 

worker 

 

Able to 

continue 

working 

remotely 

High Risk 

Clusters (3 

& 4) 

Pearson 

Correlation 

.146** .277** .174** -.023 

Sig. (2-

tailed) 

.001 .000 .000 .641 

N 482 429 430 430 

Cluster 3 Pearson 

Correlation 

.102* .148** .080 -.038 

Sig. (2-

tailed) 

.025 .002 .096 .427 

N 482 429 430 430 
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Cluster 4 Pearson 

Correlation 

.076 .182** .127** .010 

Sig. (2-

tailed) 

.095 .000 .008 .832 

N 482 429 430 430 

Risk-

Averse 

Clusters    

(2 & 7) 

Pearson 

Correlation 

-.143** -.127** -.114* -.009 

Sig. (2-

tailed) 

.002 .009 .018 .855 

N 482 429 430 430 

Cluster 2 Pearson 

Correlation 

-.118** -.061 -.049 .025 

Sig. (2-

tailed) 

.009 .208 .306 .600 

N 482 429 430 430 

Cluster 7 Pearson 

Correlation 

-.070 -.108* -.102* -.038 

Sig. (2-

tailed) 

.124 .025 .034 .435 

N 482 429 430 430 
 

**. Correlation is significant at the 0.01 level (2-tailed). 
 

*. Correlation is significant at the 0.05 level (2-tailed). 

 459 

Exploratory: Self-Other Risk Assessment by Cluster 460 

 461 
We examined whether the clusters differed according to whether they assessed riskiness as 462 

greater for themselves relative to others. This score was obtained by subtracting perceived risk to others 463 

from perceived risk to self, such that more negative scores indicate greater risk estimated to others. The 464 

initial one-way ANOVA was not significant, (6) = 1.480, SS = 9.035, p = 0.183, ω² = 0.006. In the 465 

absence of linear effects and in light of the visualization (figure 4), we probed further using non-466 
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parametric paired contrasts. These yielded significant quadratic effects: differences relied on the ordinal 467 

ranking of cluster by risk propensity, suggesting that individuals belonging to the moderate ‘compliant’ 468 

were more likely to report significantly more negative self-other risk assessment relative to the sample 469 

average. More negative values indicated more concern for harm to others than to themselves. In contrast, 470 

risk-averse and risk-inclined individuals were more likely to report smaller gaps between concern for 471 

harm to themselves and others. 472 

 473 

Figure 3. Change high-risk to risk-inclined (to prevent confusion). 474 

Compar. Estimate     SE         t      p  

Linear   -0.193  
0.134  
0.130  
0.132  

 -1.437   0.151   

Quadratic   0.280   2.146   0.032   

Cubic   0.034   0.256   0.798   

 475 

 95% CI for Mean Difference  

Model    z  Mean           Lower  Upper  SE  t  

7  Risk Averse  -0.609   -0.814   -0.403  0.105   -5.820    

2  Risk Averse  -0.678   -0.938   -0.417  0.132   -5.117    

5  Compliant  -0.838   -1.027   -0.648  0.097   -8.671    

6  Compliant  -0.800   -1.109   -0.491  0.158   -5.079    

1  Compliant  -0.779   -1.007   -0.550  0.116   -6.687    

4  Risk Inclined 
 
-0.396  

 
-0.668 

 
-0.124 

 
0.139  

 
-2.860    

 

3 Risk Inclined  -0.606   -0.878   -0.333   0.139   -4.372    

 476 

 477 

 478 

Discussion 479 

 480 

Our initial goal was to examine whether the dispositional variables contributed to significant 481 

variance for a range of COVID risk-taking behaviors, controlling for variance accounted for by situational 482 

variables. More frequent report of risky activity was associated with higher extraversion, need for 483 

cognitive closure, behavior activation, and perceived scarcity, but less empathy and living space access, 484 

as well as younger age. Our regression analyses offered a sample-wide view of these trends, associating 485 
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situational and dispositional attributes with propensity for risk taking and risk assessment. The cluster 486 

analysis yielded profiles of ‘types’ of individuals, hinting toward candidate motives and explanations for 487 

overall non-compliance. Combined with testing differences in risk taking by cluster identity, the profile 488 

approach allows consideration of multi-faceted attributes, which influence an individual’s receptiveness 489 

to adhere to public health measures, responsiveness to health promotion and outbreak communication 490 

guidance, and ultimately impact the effectiveness of COVID-19-related interventions. 491 

To gain insight into the personal attributes and contexts that contribute to CDC guideline adherence, we 492 

probed the significance of these apparent differences in risk taking and general activity by dispositional-493 

situational clusters. In addition to an effect for overall activity and risky activity, we found significant 494 

differences by cluster in low-risk and high-risk activities, which are subscales of the CRI identified using 495 

sample-specific ratings of the risk-to-benefit (or necessity). There were no significant differences in 496 

essential activity by cluster analysis, which further corroborates the selectivity of cluster input variables. 497 

We suggest that extending beyond simple demographics, contextual and psychological tendencies allows 498 

for the discrimination of risky behavior from ordinary or necessary activity. For our sample, 42% of 499 

participants were identified based on their situational-dispositional cluster as risk-inclined compliant (and 500 

in fact engaged in more frequent risk taking, especially for high-risk activities like attending gatherings 501 

and meeting with a stranger). While we do not claim that this proportion is reflective of the actual 502 

proportion of US citizens engaging in high-risk activities due to sample restraints, it appears that while 503 

the new ‘normative’ behavior is to comply with public health guidance there is a sizeable proportion of 504 

individuals who may not be able or willing to adhere to certain recommendations. 505 

Finally, an exploratory analysis indicated that self-other risk evaluation might have a non-linear 506 

association with cluster risk engagement, which was ranked by risk tendency. Across all items, 507 

participants consistently viewed the perceived risk to other as greater to themselves, except for the use of 508 

public transit. We found a quadratic effect, such that individuals identified as normative compliant (the 509 

majority of participants) rather than risk-averse compliant (clusters 7 and 2, the lowest in risk behavior) or 510 

risk-inclined compliant (clusters 3 and 4, the highest in risk behavior) had the smallest gap in their 511 
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assessment of risk to self-versus risk to others. It is conjectured that while most individuals are influenced 512 

by public health messaging aimed to invoke consistency in community response, perhaps at the expense 513 

of individual choice, the most risk-averse individuals may be motivated by protecting their own health. 514 

Similarly, individuals who might otherwise be risk-inclined compliant or even actively non-compliant 515 

with CDC guidelines might be more responsive to public health messaging if they feel an activity might 516 

have a personal cost to them, beyond the utility of the community benefit of adherence. 517 

 518 

Profiles of compliance from dispositional and situational factors 519 

 520 
From conducting k-means clustering we produced a model with 7 cluster groups based on 521 

psychological and situational variables. In a social distancing context, cluster 1 remains compliant yet 522 

cautious towards authority, reporting less trust towards organizations like the CDC. Cluster 2 is a younger 523 

group that reports high adherence to social distancing guidelines, both in how frequently they engage in 524 

outside activities and attitudes towards the need to quarantine (however, they also report going outside 525 

occasionally for leisure). Cluster 3 is a younger group who appear to be the least empathetic and most 526 

likely to live in a rural area, relative to the other clusters. Members of cluster 3 show engagement in high-527 

risk activities, and are more likely to agree with statements such as “I feel that the social distancing 528 

measures have been excessive” and “It’s ok to go outside for non-essential trips as long as I’m careful.” 529 

Cluster 4 shows similar non-compliance attitudes and risk-inclined behaviors, despite being older and 530 

more sensation-seeking than cluster 3. However, it is noteworthy that both clusters 3 and 4 are more 531 

likely to be classified as essential workers, and report spending higher percentages of their working hours 532 

outside or surrounded by other people. They also report the highest agreement with the statement “The 533 

Coronavirus has impacted me negatively from a financial point of view” compared to all other clusters. 534 

This difference is statistically significant as well. Cluster 5 is the youngest cluster and also the most likely 535 

to be working full-time (up to 93%). This cluster demonstrates high compliance with quarantine measures 536 

and reports going outside for leisure the least among the other groups. Cluster 6 is an older group that 537 

perceives many outdoor activities as risky and mostly avoids the outdoors. Cluster 7 is another older 538 
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group, but has the highest average income relative to the other clusters, with higher levels of social 539 

distancing compliance in both attitude and behavior. Cluster 7 is also the least likely to report that the 540 

Coronavirus has impacted them negatively from a financial point of view (24.5% vs 75.3% and 79.8% 541 

reported by clusters 3 and 4 respectively). 542 

 543 

Limitations 544 

While samples obtained from MTurk are widely used in the social sciences35, it is important to 545 

note that a sample obtained in this way may not be nationally representative of the American response to 546 

COVID-19. In addition, while our sample size was sufficient to detect even subtle effects, all measures 547 

reported here were self-report, and thus, biases related to self-report could be a confounding factor 548 

limiting the specificity of any insights into effects on public health compliance. In follow-up work, our 549 

CRI measures could be complimented by smartphone kinematic and geolocation data, as well as 550 

indicators of mobile and digital device use more broadly – these measures have been used to indicate 551 

behavioral compliance and frequency of information consumption related to public health guidance34. 552 

Further, given the remote nature of their employment, MTurk respondents are more likely to have more 553 

computer experience and multiple forms of employment than the typical American population. Thus, our 554 

sample is likely underestimating the impact of dispositional and situational factors on psychological state 555 

and risk taking during COVID-19.  556 

It is possible that the unusual circumstances of the COVID pandemic and social distance measures might 557 

impact responses as well. In fact, the heightened risk perception rating of routine activities is an indicator 558 

of the unusual, time-sensitive nature of our results. The origins of variability in COVID-19 epoch risk 559 

patterns observed are also difficult to disentangle from typical variation in risk propensities across our 560 

current sample, since we had no assessment of base rates of behavior or prior risk ratings. Further, though 561 

we cannot extricate our sample from those exposed to mortality threats related to COVID-19, our study 562 

might be considered an example of how mortality salience differentially influences risk engagement and 563 
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attitudes, such that differences in disposition have been associated with self-protective and self-564 

destructive tendencies50. Future studies designed to experimentally manipulate (rather than study 565 

individual differences in) death salience will be useful in identifying whether the variability observed in 566 

risky behavior in the present study is a distal or proximal mechanism related to theories of mortality-567 

motivated changes in risk behavior.  568 

Implications 569 

The results from this study show that psychological and situational factors impact risk-taking 570 

behavior, which could result in non-compliance with social distancing guidelines. Our cluster model 571 

shows that groups exhibited a wide array of behaviors and attitudes towards the COVID-19 pandemic, 572 

indicating that underlying psychological and situational factors could drive some variability in behavioral 573 

compliance with public health guidance. Our analysis of risk-taking behavior also identified two ‘risk-574 

inclined’ groups (clusters 3 and 4) that exhibited a higher propensity for engaging in currently high-risk 575 

activities. Members of both these groups were more likely to be conservative-leaning and reported high 576 

perceived scarcity of goods, suggesting a potential political agenda for their risk engagement and 577 

attitudes; however, these were distinct populations, who differed significantly in age, sensation-seeking, 578 

and region density. Upon further investigation, we found that these risk-inclined clusters were more likely 579 

to report circumstances relevant to their exposure (employment, perceived scarcity, and limited living 580 

space), along with their higher engagement in high-risk activities. It is possible that engagement in high-581 

risk activities was partially driven by the circumstances that these individuals have encountered, and may 582 

not be solely due to demographic factors and psychological dispositions. This interpretation is also 583 

supported when examining risk-averse groups such as clusters 2 and 7, who avoided high-risk activities 584 

but were also less likely to be affected by these situational factors.  585 

In general, since situational circumstances may make individuals more vulnerable to contracting COVID-586 

19, and in many cases are outside the direct control of these individuals, these factors may be intractable 587 

issues that significantly impair the ability for certain population groups to adhere to stay at home orders 588 
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and other outbreak measures. For example, if clusters 3 and 4 are the most likely to be essential workers 589 

and have to work on a job-site, then it is not surprising that they also engage in more high-risk activities 590 

compared to clusters 2 and 7, who are less likely to work around people. Clusters 2 and 7 are also the 591 

least likely to report that the COVID-19 pandemic has impacted them financially while clusters 3 and 4 592 

are the most likely, which suggests that the groups who engage more frequently in non-compliant 593 

behavior are also the ones who are most vulnerable to the pandemic. Further, in evaluating demographic 594 

comparisons in infection and social distance compliance by racial compositions, ‘exposure’ and 595 

situational factors should be considered. For example, Black Americans who are more susceptible to 596 

contracting COVID-19 also have higher representation in clusters 3 and 4. As defined by Farmer et al. 597 

(2006)51 in their discussion of how public health practitioners can address social determinants of disease, 598 

‘structural violence’ occurs when political, economic, and cultural structures are organized in ways that 599 

put individuals and populations in harm’s way. In terms of structural violence, it is likely that economic 600 

and political systems that existed before the COVID pandemic is still be impacting disparities in health 601 

and public health guidance adherence within this new context.  602 

Based on these results, we recommend that circumstantial differences be considered when communicating 603 

social distancing guidelines, and also when developing policy approaches to ensure equitable and targeted 604 

outbreak control and response. Put simply, current quarantine, stay at home, and social distancing 605 

measures may not adequately take into account the complex cooccurrence of dispositional and situational 606 

factors that drive both compliance and non-compliance among the public. The combination of these 607 

characteristics may be independent of demographic factors often identified as barriers or enablers for 608 

health behavior and should be taken into account in public outreach. Our dispositional-situational clusters 609 

also provide initial insights into the combination of characteristics that may influence receptivity to health 610 

messages that can then be tailored to specific individuals based on initial survey data such as what was 611 

conducted in this study.   612 
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To improve compliance with public health guidance and develop messaging appropriate for different 613 

people under varying circumstances, we advise further consideration of the dispositional and situational 614 

factors influencing risk taking during COVID-19. In the same way that abstinence only education 615 

programs are correlated with higher rates of teen pregnancy52 and “Just Say No” drug prevention 616 

programs could lead to even higher drug usage53, it is possible that recommending guidelines that urge 617 

people to stay home could induce feelings of confinement, rebellion or mortality salience, leading to 618 

greater risk-taking behavior. Further, multivariate people-centered approaches to analyses, which consider 619 

both dispositional and situational variability, are advised for examining the efficacy of public health 620 

interventions. Messaging can be tailored for ‘types’ of audience, to further assess the utility of language 621 

used for persuading the public and in laws enforcing public health guidelines. There is a need for these 622 

types of assessments to be scaled for a larger number of respondents, to include a more generalized cohort 623 

representative of the U.S. population. In light of the recent reconceptualization of risk as a matter of 624 

routine, our findings contribute to a more nuanced understanding of how individual differences in 625 

attitudes and circumstances influence risk perception. Moreover, these outcomes show that the wider 626 

deployment of profile-centric approaches to assess public health compliance and messaging efficacy may 627 

be useful in critical efforts to “flatten” the COVID-19 epidemiological curve. 628 

 629 
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Appendix 638 

Table A1. Demographic Breakdown of Full Sample (column percentages) 639 
 640 

 
Full Sample (n=482) 

Gender Female 39.8% 

Male 59.1% 

Other 0.6% 

Prefer not say 0.4% 

Age Less than 29 21.0% 

29-33 27.4% 

34-43 26.1% 

44+ 25.5% 

Race White (Caucasian) 71.2% 

Black 19.7% 

Asian or Pacific Islander 6.0% 

American Indian or Alaskan Native 1.2% 

Hispanic 7.1% 

Non-hispanic 0.4% 

Other, specify: 0.8% 

Income Under $30,000 to Less than $49,999 35.1% 

Between $50,000 and $99,999 51.5% 

100K+ 13.5% 

Education Some high school or less 0.0% 

High school diploma or G.E.D. 6.2% 

Some college 17.6% 

Degree from a vocational school 7.7% 

Undergraduate degree 41.1% 

Graduate degree 27.4% 
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Employment Working full-time 76.6% 

Working part-time (at least 25 hours per week) 6.6% 

A homemaker 1.7% 

Not currently working and not seeking employment 2.5% 

Not currently working, but seeking employment 4.1% 

A full-time student 0.8% 

A part-time student 0.0% 

Retired 1.7% 

Working full-time under furlough 4.8% 

Working part-time under furlough 1.2% 

Area Rural 23.7% 

Suburban 43.8% 

Urban 32.6% 

Political Orientation Very Liberal 14.7% 

Liberal or Slightly Liberal 33.0% 

Conservative or Slightly Conservative 40.7% 

Very Conservative 11.6% 

 641 

Appendix A2a: All Risk Taking by Stepwise Regression (Demographic, Situational, Dispositional) 

Model     Unstandardized  
Standard 

Error  
Standardized  t  p  

H₀   (Intercept)   3.472   0.070     49.622   < .001    

H₁   (Intercept)   3.884   1.234     3.147   0.002    

    Employ   -0.028   0.014   -0.089   -1.980   0.048    

    Income   -0.134   0.055   -0.108   -2.453   0.015    

    Education   0.175   0.057   0.140   3.072   0.002    

    Age  -0.013   0.006   -0.099   -2.267   0.024    

    Race  0.018   0.062   0.012   0.289   0.773    

    Parent  -0.402   0.138   -0.131   -2.904   0.004    

    Older than 60  -0.150   0.147   -0.044   -1.017   0.310    

    Urban - Rural  -0.091   0.088   -0.044   -1.028   0.304    

    Political Orientation  0.246   0.041   0.260   6.006   < .001    

    Gender  0.344   0.124   0.117   2.783   0.006    
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  642 

Appendix A2b: All Risk Taking by Sig. Dispositional Variables 643 

Model     Unstandardized  Standard Error  Standardized  t  p  

H₀   (Intercept)   3.472   0.070     49.622   < .001   

H₁   (Intercept)   1.493   0.674     2.216   0.027   

    Need for Closure   0.032   0.007   0.224   4.927   < .001   

    Extraversion   0.025   0.009   0.124   2.655   0.008   

    Empathy  -0.057   0.013   -0.187   -4.287   < .001   

    Behavior Activation  0.044   0.018   0.122   2.499   0.013   

  644 
Appendix A2c: All Risk Taking by Dispositional + Situational 645 

Model     Unstandardized  Standard Error  Standardized  t  p  

H₀   (Intercept)   3.118   0.367     8.489   < .001   

    Living Space Size  0.030   0.068   0.020   0.438   0.662   

    Perceived Scarcity  0.184   0.041   0.203   4.502   < .001   

    Age  -0.014   0.006   -0.106   -2.326   0.020   

H₁   (Intercept)   1.669   0.739     2.258   0.024   

    Living Space Size  0.035   0.066   0.024   0.529   0.597   

    Perceived Scarcity  0.101   0.043   0.111   2.356   0.019   

    Age  -0.012   0.006   -0.086   -1.948   0.052   

    Need for Closure   0.026   0.007   0.183   3.832   < .001   

    Extraversion   0.022   0.009   0.111   2.362   0.019   

    Behavior Activation  0.042   0.018   0.117   2.403   0.017   

    Empathy  -0.050   0.013   -0.164   -3.715   < .001   

   646 

 647 
Appendix A3a. Nonparametric Regressions of High Risk Taking by Dispositional + Situational 

Clusters 

Model     Unstandardized  
Standard 

Error  
Standardized  t  p  

H₀   (Intercept)   2.341   0.438     5.339   < .001   

    Living Space Size  -0.205   0.081   -0.110   -2.541   0.011   

    Perceived Scarcity  0.381   0.049   0.332   7.830   < .001   

    Age  -0.024   0.007   -0.140   -3.277   0.001   

H₁   (Intercept)   -0.285   0.912     -0.312   0.755   

    Living Space Size  -0.218   0.076   -0.117   -2.861   0.004   

    Perceived Scarcity  0.243   0.050   0.212   4.881   < .001   

    Age  -0.023   0.007   -0.132   -3.266   0.001   

    Extraversion   0.054   0.011   0.211   4.977   < .001   

    Need for Closure   0.032   0.008   0.175   4.139   < .001   

    Behavior Activation  0.051   0.012   0.184   4.312   < .001   

    Empathy  -0.068   0.016   -0.177   -4.335   < .001   

  648 
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Appendix A3b. Nonparametric Regressions of Low Risk Taking by Dispositional + Situational 

Clusters 

Model     Unstandardized  
Standard 

Error  
Standardized  t  p  

H₀   (Intercept)   2.951   0.438     6.744   < .001   

    Living Space Size  -0.088   0.080   -0.049   -1.087   0.277   

    Perceived Scarcity  0.266   0.049   0.243   5.469   < .001   

    Age  -0.018   0.007   -0.112   -2.493   0.013   

H₁   (Intercept)   1.228   0.923     1.331   0.184   

    Living Space Size  -0.099   0.077   -0.056   -1.283   0.200   

    Perceived Scarcity  0.136   0.050   0.124   2.693   0.007   

    Age  -0.016   0.007   -0.100   -2.328   0.020   

    Extraversion   0.051   0.011   0.210   4.662   < .001   

    Need for Closure   0.032   0.008   0.183   4.088   < .001   

    Empathy  -0.070   0.016   -0.191   -4.393   < .001   

    Behavior Activation  0.021   0.012   0.079   1.741   0.082   

  649 
Appendix 34c. Regressions of Essential Activity by Dispositional + Situational Clusters 

Model     Unstandardized  
Standard 

Error  
Standardized  t  p  

H₀   (Intercept)   3.285   0.380     8.651   < .001   

    Living Space Size  0.147   0.070   0.099   2.100   0.036   

    Perceived Scarcity  0.102   0.042   0.110   2.408   0.016   

    Age  -0.010   0.006   -0.075   -1.627   0.104   

H₁   (Intercept)   2.556   0.835     3.061   0.002   

    Living Space Size  0.142   0.070   0.095   2.036   0.042   

    Perceived Scarcity  0.048   0.046   0.053   1.061   0.289   

    Age  -0.010   0.006   -0.069   -1.501   0.134   

    Extraversion   0.019   0.010   0.094   1.942   0.053   

    Need for Closure   0.014   0.007   0.094   1.951   0.052   

    Behavior Activation  0.008   0.011   0.037   0.763   0.446   

    Empathy  -0.027   0.014   -0.088   -1.891   0.059   

 650 
 651 
Table A4. Demographic breakdown of Cluster Groups (column percentages) 652 
 653 

 1 2 3 4 5 6 7 

 (n=53) (n=58) (n=93) (n=109) (n=41) (n=75) (n=53) 

Gender Female 37.7% 32.8% 32.3% 39.4% 41.5% 49.3% 49.1% 

Male 62.3% 65.5% 67.7% 58.7% 53.7% 50.7% 50.9% 

Other 0.0% 1.7% 0.0% 0.9% 2.4% 0.0% 0.0% 

Prefer not say 0.0% 0.0% 0.0% 0.9% 2.4% 0.0% 0.0% 

Age Less than 29 0.0% 44.8% 40.9% 15.6% 46.3% 0.0% 1.9% 

29-33 0.0% 27.6% 46.2% 39.4% 43.9% 5.3% 15.1% 
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34-43 39.6% 24.1% 11.8% 27.5% 9.8% 37.3% 34.0% 

44+ 60.4% 3.4% 1.1% 17.4% 0.0% 57.3% 49.1% 

Race White (Caucasian) 86.8% 72.4% 58.1% 60.6% 70.7% 78.7% 88.7% 

Black 5.7% 13.8% 29.0% 31.2% 19.5% 13.3% 9.4% 

Asian or Pacific 

Islander 

3.8% 17.2% 4.3% 2.8% 7.3% 5.3% 5.7% 

American Indian or 

Alaskan Native 

1.9% 3.4% 1.1% 0.0% 0.0% 1.3% 1.9% 

Hispanic 3.8% 3.4% 8.6% 9.2% 9.8% 6.7% 5.7% 

Non-hispanic 1.9% 0.0% 0.0% 0.0% 0.0% 0.0% 1.9% 

Other, specify: 0.0% 0.0% 0.0% 0.9% 0.0% 2.7% 1.9% 

Income Under $30,000 to 

Less than $49,999 

41.5% 29.3% 33.3% 31.2% 31.7% 46.7% 32.1% 

Between $50,000 and 

$99,999 

45.3% 51.7% 60.2% 61.5% 48.8% 40.0% 39.6% 

100K+ 13.2% 19.0% 6.5% 7.3% 19.5% 13.3% 28.3% 

Education Some high school or 

less 

0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

High school diploma 

or G.E.D. 

3.8% 12.1% 1.1% 4.6% 9.8% 6.7% 11.3% 

Some college 17.0% 25.9% 16.1% 11.0% 12.2% 29.3% 13.2% 

Degree from a 

vocational school 

9.4% 5.2% 11.8% 5.5% 2.4% 6.7% 11.3% 

Undergraduate degree 41.5% 41.4% 40.9% 37.6% 48.8% 38.7% 45.3% 

Graduate degree 28.3% 15.5% 30.1% 41.3% 26.8% 18.7% 18.9% 

Employment Status Working full-time 69.8% 55.2% 87.1% 84.4% 92.7% 69.3% 69.8% 

Working part-time (at 

least 25 hours per 

week) 

11.3% 17.2% 2.2% 3.7% 2.4% 6.7% 7.5% 

A homemaker 1.9% 6.9% 0.0% 0.0% 0.0% 2.7% 1.9% 

Not currently 

working and not 

seeking employment 

5.7% 3.4% 0.0% 0.9% 2.4% 4.0% 3.8% 

Not currently 

working, but seeking 

employment 

0.0% 10.3% 2.2% 5.5% 2.4% 4.0% 3.8% 

A full-time student 1.9% 0.0% 2.2% 0.0% 0.0% 0.0% 1.9% 

A part-time student 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 0.0% 

Retired 3.8% 0.0% 0.0% 0.0% 0.0% 4.0% 5.7% 

Working full-time 

under furlough 

3.8% 5.2% 6.5% 4.6% 0.0% 8.0% 1.9% 

Working part-time 

under furlough 

1.9% 1.7% 0.0% 0.9% 0.0% 1.3% 3.8% 

Area Rural 18.9% 10.3% 33.3% 26.6% 7.3% 26.7% 28.3% 

Suburban 54.7% 50.0% 33.3% 32.1% 48.8% 54.7% 49.1% 
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Urban 26.4% 39.7% 33.3% 41.3% 43.9% 18.7% 22.6% 

Political Orientation Very Liberal 9.4% 25.9% 12.9% 11.9% 12.2% 12.0% 22.6% 

Liberal or Slightly 

Liberal 

34.0% 41.4% 23.7% 24.8% 51.2% 41.3% 30.2% 

Conservative or 

Slightly Conservative 

50.9% 24.1% 53.8% 42.2% 31.7% 30.7% 43.4% 

Very Conservative 5.7% 8.6% 9.7% 21.1% 4.9% 16.0% 3.8% 

COVID News Source 

(Select up to 3 of the following 

sources where you get most of 

your information from related 

to the Covid-19) 

 

Friends 20.8% 15.5% 23.7% 19.3% 19.5% 8.0% 15.1% 

Family Relatives 20.8% 17.2% 12.9% 21.1% 22.0% 18.7% 15.1% 

Social Media 

Newsfeed 52.8% 48.3% 60.2% 65.1% 61.0% 48.0% 43.4% 

Blog 1.9% 3.4% 11.8% 8.3% 0.0% 5.3% 3.8% 

Newspaper (print) 15.1% 6.9% 25.8% 26.6% 22.0% 12.0% 7.5% 

Significant Other 3.8% 8.6% 2.2% 7.3% 17.1% 6.7% 13.2% 

Podcast 0.0% 6.9% 5.4% 10.1% 4.9% 5.3% 1.9% 

Radio 15.1% 10.3% 14.0% 10.1% 9.8% 24.0% 17.0% 

Cable News 49.1% 37.9% 41.9% 35.8% 41.5% 38.7% 49.1% 

News App 26.4% 31.0% 26.9% 28.4% 17.1% 25.3% 22.6% 

News Media Website 41.5% 69.0% 35.5% 42.2% 53.7% 52.0% 69.8% 

Other 7.5% 6.9% 0.0% 2.8% 2.4% 10.7% 7.5% 

 654 

Table A5. Hours outside by Cluster Groups (mean comparisons) 655 

 656 
Since [Date beginning Quarantine], what percentage of your total working hours do you spend on site at 657 
your job and/or surrounded by other people for work?  658 

 

Means 

 

 1 2 3 4 5 6 7 

 (n=53) (n=58) (n=93) (n=109) (n=41) (n=75) (n=53) 

 Total Outside 

Time 

29 

a,c 

30 

a,b,c 

47 

a,b 

48 

b 

25 

c 

28 

c,d 

25 

c,e 

First 

week 

of 

April 

 Commuting 6.0 

a,b 

2.8 

a,b 

7.7 

a 

7.6 

a 

5.4 

a,b 

3.2 

a,b 

1.5 

b 

 

 Leisure 

4.72 

a 

7.55 

a 

6.56 

a 

8.79 

a 

2.48 

a 

5.08 

a 

4.43 

a 

 

 Essential errands 

(e.g., grocery 

shopping, etc...) 

4.87 

a,b 

7.52 

a,b 

9.53 

a,b 

9.89 

a 

8.44 

a,b 

4.40 

a,b 

2.61 

b 

 

 Employment 

8 

a 

7 

a 

9 

a 

11 

a 

12 

a 

10 

a 

13 

a 
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 Exercise 

4.3 

a 

5.1 

a 

8.7 

a 

6.8 

a 

6.0 

a 

6.7 

a 

5.3 

a 

 

 Other 

2 

a 

1 

a 

5 

a 

10 

a 

2 

a 

2 

a 

1 

a 

Last 

week 

of 

April  

 

 Commuting 

5.6 

a,c,e,f 

2.2 

a,b 

7.1 

c 

6.5 

c,d,e 

4.2 

a,c,e,f 

2.7 

b,e 

1.4 

b,f 

 

 Leisure 

4.68 

a 

6.95 

a 

6.47 

a 

8.11 

a 

2.40 

a 

4.07 

a 

4.28 

a 

 

 Essential errands 

(e.g., grocery 

shopping, etc...) 

5.42 

a,b 

5.79 

a,b 

10.29 

a 

8.68 

a,b 

9.29 

a,b 

3.85 

a,b 

2.33 

b 

 

 Employment 

9.4 

a 

8.0 

a 

9.4 

a 

12.6 

a 

9.4 

a 

7.8 

a 

12.0 

a 

 

 Exercise 

3.5 

a 

5.3 

a 

6.1 

a 

7.1 

a 

6.0 

a 

5.6 

a 

5.2 

a 

 

 Other 

2 

a,c,d,e 

1 

a,b 

4 

a,c,d,e 

5 

c 

1 

a,c,d,e 

2 

b,d 

1 

b,e 

 659 

Note: Values in the same row and subtable not sharing the same subscript are significantly different at p< .05 in the two-sided 

test of equality for column means. Cells with no subscript are not included in the test. Tests assume equal variances. 

1. Tests are adjusted for all pairwise comparisons within a row of each innermost subtable using the Bonferroni correction. 

 660 

  661 

 662 
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Table A6. Multiple Comparisons between Cluster groups by input variables 

 

Bonferroni   

Dependent Variable (I) Model 11 (J) Model 11 

Mean 

Difference (I-

J) Std. Error Sig. 

95% Confidence Interval 

Lower Bound Upper Bound 

Introversion (BFI) 1 2 -.84645* .16650 .000 -1.3550 -.3379 

3 .22844 .15080 1.000 -.2322 .6891 

4 .55911* .14672 .003 .1109 1.0073 

5 .68845* .18223 .004 .1318 1.2451 

6 -.45887 .15723 .077 -.9391 .0214 

7 .07547 .17020 1.000 -.4444 .5954 

2 1 .84645* .16650 .000 .3379 1.3550 

3 1.07490* .14660 .000 .6271 1.5227 

4 1.40557* .14240 .000 .9706 1.8405 

5 1.53490* .17877 .000 .9888 2.0810 

6 .38759 .15321 .246 -.0804 .8556 

7 .92193* .16650 .000 .4134 1.4305 

3 1 -.22844 .15080 1.000 -.6891 .2322 

2 -1.07490* .14660 .000 -1.5227 -.6271 

4 .33067 .12368 .163 -.0471 .7085 

5 .46001 .16425 .111 -.0417 .9617 

6 -.68731* .13598 .000 -1.1027 -.2720 

7 -.15297 .15080 1.000 -.6136 .3076 

4 1 -.55911* .14672 .003 -1.0073 -.1109 

2 -1.40557* .14240 .000 -1.8405 -.9706 

3 -.33067 .12368 .163 -.7085 .0471 

5 .12934 .16052 1.000 -.3610 .6197 

6 -1.01798* .13145 .000 -1.4195 -.6165 

7 -.48364* .14672 .022 -.9318 -.0355 

5 1 -.68845* .18223 .004 -1.2451 -.1318 

2 -1.53490* .17877 .000 -2.0810 -.9888 

3 -.46001 .16425 .111 -.9617 .0417 

4 -.12934 .16052 1.000 -.6197 .3610 

6 -1.14732* .17018 .000 -1.6671 -.6275 

7 -.61298* .18223 .017 -1.1696 -.0563 

6 1 .45887 .15723 .077 -.0214 .9391 

2 -.38759 .15321 .246 -.8556 .0804 
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3 .68731* .13598 .000 .2720 1.1027 

4 1.01798* .13145 .000 .6165 1.4195 

5 1.14732* .17018 .000 .6275 1.6671 

7 .53434* .15723 .015 .0541 1.0146 

7 1 -.07547 .17020 1.000 -.5954 .4444 

2 -.92193* .16650 .000 -1.4305 -.4134 

3 .15297 .15080 1.000 -.3076 .6136 

4 .48364* .14672 .022 .0355 .9318 

5 .61298* .18223 .017 .0563 1.1696 

6 -.53434* .15723 .015 -1.0146 -.0541 

Age by Quartile 1 2 1.74170* .14652 .000 1.2942 2.1892 

3 1.87259* .13270 .000 1.4672 2.2779 

4 1.13588* .12912 .000 .7415 1.5303 

5 1.96963* .16037 .000 1.4798 2.4595 

6 .08377 .13836 1.000 -.3389 .5064 

7 .30189 .14978 .933 -.1556 .7594 

2 1 -1.74170* .14652 .000 -2.1892 -1.2942 

3 .13089 .12901 1.000 -.2632 .5249 

4 -.60582* .12532 .000 -.9886 -.2230 

5 .22792 .15732 1.000 -.2526 .7085 

6 -1.65793* .13482 .000 -2.0697 -1.2461 

7 -1.43982* .14652 .000 -1.8874 -.9923 

3 1 -1.87259* .13270 .000 -2.2779 -1.4672 

2 -.13089 .12901 1.000 -.5249 .2632 

4 -.73671* .10884 .000 -1.0692 -.4042 

5 .09704 .14454 1.000 -.3445 .5385 

6 -1.78882* .11966 .000 -2.1543 -1.4233 

7 -1.57070* .13270 .000 -1.9760 -1.1654 

4 1 -1.13588* .12912 .000 -1.5303 -.7415 

2 .60582* .12532 .000 .2230 .9886 

3 .73671* .10884 .000 .4042 1.0692 

5 .83374* .14126 .000 .4023 1.2652 

6 -1.05211* .11568 .000 -1.4054 -.6988 

7 -.83400* .12912 .000 -1.2284 -.4396 

5 1 -1.96963* .16037 .000 -2.4595 -1.4798 

2 -.22792 .15732 1.000 -.7085 .2526 

3 -.09704 .14454 1.000 -.5385 .3445 

4 -.83374* .14126 .000 -1.2652 -.4023 
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6 -1.88585* .14976 .000 -2.3433 -1.4284 

7 -1.66774* .16037 .000 -2.1576 -1.1779 

6 1 -.08377 .13836 1.000 -.5064 .3389 

2 1.65793* .13482 .000 1.2461 2.0697 

3 1.78882* .11966 .000 1.4233 2.1543 

4 1.05211* .11568 .000 .6988 1.4054 

5 1.88585* .14976 .000 1.4284 2.3433 

7 .21811 .13836 1.000 -.2045 .6407 

7 1 -.30189 .14978 .933 -.7594 .1556 

2 1.43982* .14652 .000 .9923 1.8874 

3 1.57070* .13270 .000 1.1654 1.9760 

4 .83400* .12912 .000 .4396 1.2284 

5 1.66774* .16037 .000 1.1779 2.1576 

6 -.21811 .13836 1.000 -.6407 .2045 

Sensation Seeking (Bas 

scale) 

1 2 .70202* .12414 .000 .3228 1.0812 

3 .85737* .11244 .000 .5139 1.2008 

4 -1.05660* .10940 .000 -1.3908 -.7224 

5 -.71514* .13588 .000 -1.1302 -.3001 

6 .57006* .11723 .000 .2120 .9282 

7 -.52830* .12691 .001 -.9160 -.1407 

2 1 -.70202* .12414 .000 -1.0812 -.3228 

3 .15536 .10931 1.000 -.1785 .4892 

4 -1.75862* .10618 .000 -2.0830 -1.4343 

5 -1.41716* .13330 .000 -1.8243 -1.0100 

6 -.13195 .11424 1.000 -.4809 .2170 

7 -1.23032* .12414 .000 -1.6095 -.8511 

3 1 -.85737* .11244 .000 -1.2008 -.5139 

2 -.15536 .10931 1.000 -.4892 .1785 

4 -1.91398* .09222 .000 -2.1957 -1.6323 

5 -1.57252* .12247 .000 -1.9466 -1.1984 

6 -.28731 .10139 .101 -.5970 .0224 

7 -1.38568* .11244 .000 -1.7291 -1.0422 

4 1 1.05660* .10940 .000 .7224 1.3908 

2 1.75862* .10618 .000 1.4343 2.0830 

3 1.91398* .09222 .000 1.6323 2.1957 

5 .34146 .11969 .095 -.0241 .7071 

6 1.62667* .09801 .000 1.3273 1.9260 

7 .52830* .10940 .000 .1941 .8625 
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5 1 .71514* .13588 .000 .3001 1.1302 

2 1.41716* .13330 .000 1.0100 1.8243 

3 1.57252* .12247 .000 1.1984 1.9466 

4 -.34146 .11969 .095 -.7071 .0241 

6 1.28520* .12689 .000 .8976 1.6728 

7 .18684 .13588 1.000 -.2282 .6019 

6 1 -.57006* .11723 .000 -.9282 -.2120 

2 .13195 .11424 1.000 -.2170 .4809 

3 .28731 .10139 .101 -.0224 .5970 

4 -1.62667* .09801 .000 -1.9260 -1.3273 

5 -1.28520* .12689 .000 -1.6728 -.8976 

7 -1.09836* .11723 .000 -1.4565 -.7403 

7 1 .52830* .12691 .001 .1407 .9160 

2 1.23032* .12414 .000 .8511 1.6095 

3 1.38568* .11244 .000 1.0422 1.7291 

4 -.52830* .10940 .000 -.8625 -.1941 

5 -.18684 .13588 1.000 -.6019 .2282 

6 1.09836* .11723 .000 .7403 1.4565 

Empathy 1 2 -.29603 .17317 1.000 -.8250 .2329 

3 .22195 .15684 1.000 -.2571 .7010 

4 -.38809 .15260 .237 -.8542 .0780 

5 -.60469* .18954 .032 -1.1836 -.0257 

6 -.47396 .16353 .082 -.9735 .0255 

7 -1.24528* .17703 .000 -1.7860 -.7046 

2 1 .29603 .17317 1.000 -.2329 .8250 

3 .51798* .15247 .015 .0522 .9837 

4 -.09206 .14811 1.000 -.5445 .3604 

5 -.30866 .18594 1.000 -.8766 .2593 

6 -.17793 .15935 1.000 -.6647 .3088 

7 -.94925* .17317 .000 -1.4782 -.4203 

3 1 -.22195 .15684 1.000 -.7010 .2571 

2 -.51798* .15247 .015 -.9837 -.0522 

4 -.61004* .12864 .000 -1.0030 -.2171 

5 -.82665* .17084 .000 -1.3485 -.3048 

6 -.69591* .14143 .000 -1.1279 -.2639 

7 -1.46723* .15684 .000 -1.9463 -.9882 

4 1 .38809 .15260 .237 -.0780 .8542 

2 .09206 .14811 1.000 -.3604 .5445 
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3 .61004* .12864 .000 .2171 1.0030 

5 -.21660 .16696 1.000 -.7266 .2934 

6 -.08587 .13672 1.000 -.5035 .3317 

7 -.85719* .15260 .000 -1.3233 -.3911 

5 1 .60469* .18954 .032 .0257 1.1836 

2 .30866 .18594 1.000 -.2593 .8766 

3 .82665* .17084 .000 .3048 1.3485 

4 .21660 .16696 1.000 -.2934 .7266 

6 .13073 .17700 1.000 -.4099 .6714 

7 -.64059* .18954 .016 -1.2195 -.0616 

6 1 .47396 .16353 .082 -.0255 .9735 

2 .17793 .15935 1.000 -.3088 .6647 

3 .69591* .14143 .000 .2639 1.1279 

4 .08587 .13672 1.000 -.3317 .5035 

5 -.13073 .17700 1.000 -.6714 .4099 

7 -.77132* .16353 .000 -1.2708 -.2718 

7 1 1.24528* .17703 .000 .7046 1.7860 

2 .94925* .17317 .000 .4203 1.4782 

3 1.46723* .15684 .000 .9882 1.9463 

4 .85719* .15260 .000 .3911 1.3233 

5 .64059* .18954 .016 .0616 1.2195 

6 .77132* .16353 .000 .2718 1.2708 

Living Space  1 2 -1.07417* .15782 .000 -1.5562 -.5921 

3 .03855 .14293 1.000 -.3980 .4751 

4 -.39432 .13907 .100 -.8191 .0305 

5 -.09940 .17273 1.000 -.6270 .4282 

6 -1.28704* .14903 .000 -1.7423 -.8318 

7 -1.35849* .16133 .000 -1.8513 -.8657 

2 1 1.07417* .15782 .000 .5921 1.5562 

3 1.11272* .13895 .000 .6883 1.5372 

4 .67985* .13498 .000 .2675 1.0921 

5 .97477* .16945 .000 .4572 1.4924 

6 -.21287 .14522 1.000 -.6564 .2307 

7 -.28432 .15782 1.000 -.7664 .1977 

3 1 -.03855 .14293 1.000 -.4751 .3980 

2 -1.11272* .13895 .000 -1.5372 -.6883 

4 -.43287* .11724 .005 -.7910 -.0748 

5 -.13795 .15569 1.000 -.6135 .3376 
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6 -1.32559* .12889 .000 -1.7193 -.9319 

7 -1.39704* .14293 .000 -1.8336 -.9604 

4 1 .39432 .13907 .100 -.0305 .8191 

2 -.67985* .13498 .000 -1.0921 -.2675 

3 .43287* .11724 .005 .0748 .7910 

5 .29492 .15215 1.000 -.1698 .7597 

6 -.89272* .12460 .000 -1.2733 -.5121 

7 -.96417* .13907 .000 -1.3890 -.5394 

5 1 .09940 .17273 1.000 -.4282 .6270 

2 -.97477* .16945 .000 -1.4924 -.4572 

3 .13795 .15569 1.000 -.3376 .6135 

4 -.29492 .15215 1.000 -.7597 .1698 

6 -1.18764* .16130 .000 -1.6804 -.6949 

7 -1.25909* .17273 .000 -1.7867 -.7315 

6 1 1.28704* .14903 .000 .8318 1.7423 

2 .21287 .14522 1.000 -.2307 .6564 

3 1.32559* .12889 .000 .9319 1.7193 

4 .89272* .12460 .000 .5121 1.2733 

5 1.18764* .16130 .000 .6949 1.6804 

7 -.07145 .14903 1.000 -.5267 .3838 

7 1 1.35849* .16133 .000 .8657 1.8513 

2 .28432 .15782 1.000 -.1977 .7664 

3 1.39704* .14293 .000 .9604 1.8336 

4 .96417* .13907 .000 .5394 1.3890 

5 1.25909* .17273 .000 .7315 1.7867 

6 .07145 .14903 1.000 -.3838 .5267 

 

Perceived Scarcity 

1 2 1.221* .151 .000 .76 1.68 

3 -1.918* .136 .000 -2.33 -1.50 

4 -2.140* .133 .000 -2.55 -1.73 

5 .737* .165 .000 .23 1.24 

6 -1.674* .142 .000 -2.11 -1.24 

7 1.792* .154 .000 1.32 2.26 

2 1 -1.221* .151 .000 -1.68 -.76 

3 -3.139* .133 .000 -3.54 -2.73 

4 -3.362* .129 .000 -3.76 -2.97 

5 -.484 .162 .061 -.98 .01 

6 -2.895* .139 .000 -3.32 -2.47 

7 .571* .151 .004 .11 1.03 
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 663 

*. The mean difference is significant at the 0.05 level. 

 

 664 

 665 

 666 

 667 

3 1 1.918* .136 .000 1.50 2.33 

2 3.139* .133 .000 2.73 3.54 

4 -.223 .112 .995 -.56 .12 

5 2.655* .149 .000 2.20 3.11 

6 .244 .123 1.000 -.13 .62 

7 3.710* .136 .000 3.29 4.13 

4 1 2.140* .133 .000 1.73 2.55 

2 3.362* .129 .000 2.97 3.76 

3 .223 .112 .995 -.12 .56 

5 2.877* .145 .000 2.43 3.32 

6 .466* .119 .002 .10 .83 

7 3.933* .133 .000 3.53 4.34 

5 1 -.737* .165 .000 -1.24 -.23 

2 .484 .162 .061 -.01 .98 

3 -2.655* .149 .000 -3.11 -2.20 

4 -2.877* .145 .000 -3.32 -2.43 

6 -2.411* .154 .000 -2.88 -1.94 

7 1.056* .165 .000 .55 1.56 

6 1 1.674* .142 .000 1.24 2.11 

2 2.895* .139 .000 2.47 3.32 

3 -.244 .123 1.000 -.62 .13 

4 -.466* .119 .002 -.83 -.10 

5 2.411* .154 .000 1.94 2.88 

7 3.466* .142 .000 3.03 3.90 

7 1 -1.792* .154 .000 -2.26 -1.32 

2 -.571* .151 .004 -1.03 -.11 

3 -3.710* .136 .000 -4.13 -3.29 

4 -3.933* .133 .000 -4.34 -3.53 

5 -1.056* .165 .000 -1.56 -.55 

6 -3.466* .142 .000 -3.90 -3.03 
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Table A6b. ANOVA Results of Input Variables from Cluster Model 668 

 669 

 670 

 671 
Risk Behavior by Factor and Cluster  672 
CRI Factor. Low Risk                         High Risk 

 

Cluster  Mean  SD  Mean SD 
 

1   2.918   1.598    2.057  1.528  
 

2   2.529   1.653    1.750  1.554  
 

3   3.842   1.966    3.602  2.144  
 

4   3.599   2.035    2.844  2.247  ** 

5   2.846   1.616    1.756  1.351  ** 

6   2.556   1.663    1.920  1.681  ** 

7   2.547   1.539    1.236  0.812  * 

  673 
 674 

 675 

 676 

ANOVA 

 Sum of Squares df Mean Square F Sig. 

Introversion (BFI) Between Groups 114.028 6 19.005 24.756 .000 

Within Groups 364.652 475 .768   

Total 478.680 481    

Age by Quartile Between Groups 284.238 6 47.373 79.683 .000 

Within Groups 282.395 475 .595   

Total 566.633 481    

Sensation-Seeking (BisBas) Between Groups 278.591 6 46.432 108.787 .000 

Within Groups 202.736 475 .427   

Total 481.328 481    

Empathy (IRI) Between Groups 83.510 6 13.918 16.760 .000 

Within Groups 394.473 475 .830   

Total 477.983 481    

Living Space Between Groups 150.359 6 25.060 36.333 .000 

Within Groups 327.624 475 .690   

Total 477.983 481    

 

Perceived Scarcity 

Between Groups 1089.129 6 181.522 288.639 .000 

Within Groups 298.722 475 .629   

Total 1387.851 481    
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The Covid Risk-taking Inventory 

The Covid Risk-taking Inventory is an adaptation of the Benthin Risk Perception Scale (Benthin et al., 
1993) to reflect the guidelines set forth by the Centers for Disease Control and Prevention (CDC) that 
were updated on April 13th, 2020, advising the public on precautionary and personal hygiene habits to 
mitigate the spread of COVID-19. We created scenarios based on the 10 recommendations and risk 
scenarios sent to United States businesses.  
 
Overview: 
The following ten items were developed to assess risk perception during the COVID-19 pandemic. Each 
participant received a general prompt to think about how their lives had changed in the last few weeks and 
then to consider the following activities. Every activity item then had four questions asking about the 
following: (1) frequency of engagement since the estimated date when they first began modifying their 
behavior due to the coronavirus, (2) a risk-to-benefit or risk-to-‘necessity’ evaluation, and (3) risk 
assessment of consequences from the activity relative to the self and (4) consequences from the activity 
relative to others.  
 

Activity Items Risk Evaluation Factor Loading 

1. Going shopping at the grocery store Essential 0.621 

2.  Being outside without a face mask Essential 0.518 

3. Meeting a friend in person while maintaining “social 
distancing” guidelines  

Low Risk 0.476 

4. Returning home from a store without washing your hands Low Risk 0.679 

5. Arranging an in-person meeting with someone you do not 
know well for essential business 

High Risk 0.680 

6. Visiting a public space (e.g. beach, park) Low Risk 0.614 

7. Using a car share service (such as Uber or Lyft) or taxi Travel 
(not included) 

0.860 

8. Using public transit while taking appropriate precautions Travel 
(not included) 

0.644 

9. Exercising outside alone while adhering to “social 
distancing” guidelines 

Essential 0.821 

10. Attending a private event or celebration with more than 
five other guests from outside of your household 

High Risk 0.822 

 

 . CC-BY-NC-ND 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted June 5, 2020. .https://doi.org/10.1101/2020.06.04.20122754doi: medRxiv preprint 

https://doi.org/10.1101/2020.06.04.20122754
http://creativecommons.org/licenses/by-nc-nd/4.0/


The Covid Risk-Taking Inventory 

 
Questions for Each Activity Item  
 
Risk-taking behavior 
1) How many times have you engaged in this activity since … 

a) Never 
b) Once or twice in the past 2 months 
c) Once or twice in the past month 
d) About once a week 
e) A few days a week 
f) Just about every day  
g) Every single day 
h) Multiple times a day 

 
Risk-to-benefits Evaluation 
2) How would you compare the benefits or necessity of this activity with the risks? 

a) Risks are much greater than the benefits 
b) Risks are somewhat greater than benefits 
c) Benefits are somewhat greater than risks 
d) Benefits are much greater than risks 

 
Personal Risk Assessment 
3) If you did this activity, how much are you at risk for something bad happening? 

a) High risk 
b) Moderate risk 
c) Low risk 
d) No risk at all 

 
Interpersonal Risk Assessment  
4) If something bad happened to someone else because of this activity, how serious would it be? 

a) Not at all serious 
b) A little serious 
c) Pretty serious 
d) Very serious 
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