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Abstract

Past research has established the value of social distancing as a means of deterring the spread of
COVID-19 largely by examining aggregate level data. Locales in which efforts were undertaken to
encourage distancing experienced reductions in their rate of transmission. However, these aggregate
results tell us little about the effectiveness of social distancing at the level of the individual, which is the
question addressed by the current research. Four months after participating in a study assessing their
social distancing behavior, 2,120 participants indicated whether they had contracted COVID-19.
Importantly, the assessment of social distancing involved not only a self-report measure of how strictly
participants had followed social distancing recommendations, but also a series of virtual behavior
measures of social distancing. These simulations presented participants with graphical depictions
mirroring specific real-world scenarios, asking them to position themselves in relation to others in the
scene. Individuals’ social distancing behavior, particularly as assessed by the virtual behavior measure,
predicted whether they contracted COVID-19 during the intervening four months. This was true when
considering only participants who reported having tested positively for the virus and when considering
additional participants who, although untested, believed that they had contracted the virus. The findings
offer a unique form of additional evidence as to why individuals should practice social distancing. What

the individual does matters, not only for the health of the collective, but also for the specific individual.
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Significance
Previous work establishes the effectiveness of social distancing for reducing COVID-19 transmission at
the aggregate level: Locales in which restrictions were imposed experienced a reduction in spread of the
virus. But we know little about the effectiveness of social distancing at the level of the individual. Do
individuals who engage in social distancing reduce their personal likelihood of contracting COVID-19? Or
are these effects only evident in the aggregate? A longitudinal investigation involving 2,120 online
participants demonstrated that individual differences matter. Participants who exhibited greater social
distancing on a virtual behavior measure — simulations presenting graphical depictions of specific real-
world scenarios, asking them to position themselves relative to others in the scene -- were less likely to

contract COVID-19 subsequently.
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Since its emergence in late 2019, the COVID-19 pandemic has had a devastating impact on
nations around the world. The negative effects are evident with respect to the shocking number of
people who have been infected with this novel coronavirus and the sheer number of deaths, as well as
the impact upon nations’ economies. Given the lack of a widely-available vaccine, minimizing the spread
of COVID-19 has required that people change their behavior. Government officials and public health
experts worldwide have urged people to engage in various preventive actions: wash your hands
frequently for at least 20 seconds, use hand sanitizer when handwashing is not feasible, avoid touching
your face, disinfect surfaces that you touch, and wear masks. Perhaps most importantly, they have
pleaded that their citizens engage in social distancing — avoid close contact with other people. The
mantra “six feet” has been repeated regularly and now appears on signs and floor decals throughout
society.

Although knowledge regarding SARS-CoV-2 transmission is constantly expanding, much has
been learned about the dynamics responsible for its spread (1). Considerable evidence stemming from
the investigation of such viruses as SARS, MERS, and SARS-CoV-2 highlights that physical distancing
reduces their aerial transmission (e.g., 2). Mathematical models of the spread of COVID-19 in particular
(e.g., 3-5) have illustrated the efficacy of social distancing as a means of mitigating its spread. Moreover,
recent epidemiological evidence also documents the effectiveness of social distancing at the societal
level. For example, a recent analysis involving both the US states and 134 nations revealed that the
implementation of social distancing policies was associated with a reduction in COVID-19 spread rates
within those locales (6). Similarly, an examination of the daily growth rate in COVID-19 cases across US
counties during March and April of 2020 found that the imposition of shelter-in-place orders and
closures of restaurants, bars, and entertainment-related businesses slowed the spread of COVID-19 (7).
Other analyses have found that greater social distancing at the county level, as estimated by

smartphone GPS data, is associated with reduced spread of COVID-19 and fewer deaths (8).
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Yet what remains unknown is the extent to which an individual’s social distancing behavior
predicts their personal likelihood of contracting COVID-19. This is a critical theoretical and empirical gap,
particularly given that the demonstrated effectiveness of social distancing at the aggregate level does
not necessarily mean that individual differences in social distancing behavior will predict whether a
given individual contracts the disease. For example, it may be that a “critical mass” of social distancing
behavior in a given locale is necessary for any individual-level benefits to emerge. Until that critical level
is reached, it is possible that individual differences may matter little for disease transmission.

Furthermore, beyond the question of whether individual differences in social distancing
behavior predict disease transmission, there is also the critical question of the degree to which these
individual differences matter. In other words, what is the size of this effect? Do those who practice
social distancing enjoy a notably reduced likelihood of contracting the disease? Or are these effects
relatively modest in size? Aggregate data offer little insight into these questions. Indeed, aggregation
over a large number of instances may be necessary to observe what might be small effects at the level
of the individual.

To address this theoretical and empirical gap, the current research pursues a different approach
to testing the effectiveness of social distancing — one that focuses not on aggregates but on the level of
the individual. Are individuals who engage in social distancing behaviors less likely to contract COVID-
197 If so, to what degree? To examine this question, we assessed participants’ (US residents) social
distancing behavior at the height of the first wave of the pandemic, and then four months later asked
them to report whether they had contracted the virus.

The assessment of the extent to which individuals practiced social distancing was accomplished
by two very different measurement techniques. The standard approach generally employed in social

science research, and certainly true of hundreds of recent studies concerning the pandemic (9), is simply
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to prepare survey questions asking people to report the extent to which they personally practice social
distancing. We did precisely the same in the current research.

However, what makes our research all the more unique is that we supplemented the self-report
measure with a more innovative, behaviorally-oriented approach to the assessment of social distancing.
We simulated social distancing behavior by presenting participants with graphical depictions that
mirrored different real-world scenarios and asking them to position themselves as they personally
would in relation to others in the scene. These virtual social distancing scenarios required a concrete,
“in-the-moment” behavioral decision, which could vary in the degree to which participants did or did
not distance themselves from others. For example, in one scenario participants chose whether to cross a
park via a circuitous but isolated path versus a more-direct but crowded route. In another, they were
presented an aerial image of a crowded beach and asked to click on the spot where they personally
would lay down their towel. Yet another presented an interactive image of two people approaching
each other in a crosswalk for which participants were asked to move a slider that shifted the walkers
from the center of the crosswalk to the distance that they personally would leave between themselves
and the other individual. The ten behavioral scenarios can be viewed at our demonstration website,

http://psychvault.org/social-distancing/.

We included this virtual behavior distancing measure out of concern for the potential problems
that have been documented to be associated with self-reports of behavior. Individuals may over-report
their social distancing to convey a socially desirable impression to others and themselves (10-13).
Moreover, self-reports may be all the more problematic to the extent that they rely on retrospective
memory regarding past behavior (14, 15). By simulating concrete real-world situations that require an
immediate decision, the graphical scenarios offer a means, in addition to a self-report, of indexing the

extent to which individuals behave in a manner that accords with the principle of social distancing.


http://psychvault.org/social-distancing/
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The present study examines whether both the self-report measure and the virtual behavior
measure of social distancing prospectively predict, four months later, whether an individual contracted

COVID-19. The data are available on the Open Science Framework: https://osf.io/x79ak/.

Method

We recruited our participant samples from Amazon’s Mechanical Turk participants (16).
Although not representative of the U.S. population, MTurk samples tend to be more demographically,
politically, and geographically diverse than the samples typically used in psychological research (17).
They also perform similarly to non-MTurk samples across many tasks and measures (18, 19), including
surveys on political attitudes (20). Most importantly, however, our aim is not to make claims regarding
the absolute frequency of social distancing behaviors or COVID-19 illness. Instead, we seek to
understand whether the extent to which individuals engage in social distancing, as measured at one
point in time, relates to their having contracted the coronavirus, as reported at a later point in time.
Given this covariation aim, MTurk participants offer the opportunity for an appropriate test of the
hypothesis that social distancing behavior is prospectively predictive of individuals’ reports of having
become ill with COVID-19. Ohio State University’s Institutional Review Board approved the study
procedures (IRB: 2020B0129).
Participants

The sample consisted of MTurkers who had participated in one of two earlier studies conducted
in Spring 2020. All participants who had granted permission to re-contact them were invited to
complete a brief survey approximately four months after their initial study for a payment of $1. A total
of 2,120 individuals, all US residents, did so (1,031 women, 1,074 men, 15 no response; Mag = 40.39,

SDage = 15.34). Study 1 had been completed on May 7-8 (n = 1281) and Study 2 on June 9 (n = 839).1

1 See Fazio et al. (21) for a detailed report of Study 1.
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Measures

Each of the initial studies concerned reactions to the pandemic and relevant individual
difference measures. The variables of interest for the current research concern social distancing
behavior and two variables identified on an a priori basis as likely predictors of contracting COVID-19:
preexisting conditions and working outside the home. The former was assessed by asking participants to
consider their “personal health prior to the outbreak of the COVID-19 virus” and to then indicate
whether they would have described themselves “as having pre-existing medical conditions that left you
more vulnerable to the virus than the average person” by selecting one of five response options:
Definitely not/ Probably not/ Maybe/ Probably yes/ Definitely yes (coded as 1-5, respectively).
Participants were also asked about their employment status. Our interest was in whether they selected
the option “My job requires that | leave my home” (coded as 1) as opposed to other options (coded as 0)
concerning working from home, having lost their job due to COVID-19, or having been unemployed
before the pandemic began. Our reasoning was that individuals whose job required leaving home would
be at greater risk for contracting the virus.

Self-reported social distancing behavior. Participants also were asked to report on the extent to
which they were practicing social distancing. For Study 1, which was conducted when only a few states
had even begun the process of relaxing stay-at-home orders and re-opening their economies, a single
relevant question was employed. Participants were asked “Generally speaking, how strictly have you
personally been following the 'social distancing' recommendations?” and responded using a 7-point

IM

scale ranging from “not at all” to “very strictly.” By the time of Study 2, most states had re-opened, at
least partially. Hence, we included two relevant questions involving the same 7-point scale. One inquired
specifically about behavior during the lockdown: “Up to a few weeks ago, most people were under

'shelter-in-place' orders (for example, staying home except for absolute necessities, having no contact

with people outside your household, etc.). During that time, how strictly did you follow these
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recommendations?” A second question asked specifically about maintaining safe distances: “Generally
speaking, how strictly have you personally been following the "social distancing" recommendations of
the government and CDC to maintain a distance of six feet or more from others?” Responses to these
two questions correlated highly (r = .73) and, hence, were averaged to form a single composite of self-
reported social distancing for the participants in this later study.

Virtual social distancing behavior. Following the provision of informed consent, participants in
each of the initial studies read that the researchers were “interested in people's behavior in common
everyday situations, and how this behavior may have changed in light of the current COVID-19 /
coronavirus pandemic.” They would “view images depicting various social situations” and would “be
asked to indicate how you personally [emphasis in original] would behave.” What followed was the
presentation of graphical scenarios that asked participants to position themselves relative to othersin a
specific real-world situation. A total of ten behavioral scenarios, all similar to the examples described
earlier, were presented. The scenarios are described in the SI Appendix and, as noted earlier, can be

viewed at our demonstration website, http://psychvault.org/social-distancing/. After standardizing

scores from each scenario within each study, we computed the average as our index of virtual social
distancing behavior (a = .83).

Follow-up survey. Four months after the initial study, the participants completed a brief survey
about whether they had or had not contracted the coronavirus. They first were asked whether they had
been tested for COVID-19. If so, they indicated whether the test showed that they had COVID-19. If they
had not been tested, they were asked “Even though you may not have been tested, do you believe that
you have ever had COVID-19 / the coronavirus?” to which they responded yes or no. (These very same
questions were included in the initial survey that participants completed.) Participants who reported
either testing positively or believing they had COVID-19 were then asked to select from a list of

possibilities how they thought they might have contracted the virus.


http://psychvault.org/social-distancing/
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Results

Descriptive Data

Of the 2,120 participants, 516 (24.3%) reported having been tested for COVID-19, with 116
(5.5% of the total sample) reporting a positive result. Another 232 participants (10.9% of the total
sample) reported that, although they had not been tested, they believed that they had indeed
contracted the coronavirus. In sum, at the time of the follow-up survey, a total of 348 participants
(16.42%) reported having experienced COVID-19 iliness. When asked to indicate how they might have
contracted the virus, 23.3% of these 348 participants selected “from a member of my household,” 21.9%
selected “at work,” and 17.6% selected “at an indoor setting (a restaurant, bar, store, church or other
indoor venue).” The other possibilities that were selected with some frequency were: “from a friend or
relative who visited me at home” (11.2%), “at an outdoor setting (a public event, park, restaurant patio,
outdoor party, etc.)” (6.9%), and “while traveling on a trip out of town” (4.9%).
Predicting COVID-19 lliness at Follow-up

Our major interest is to examine whether social distancing behavior prospectively predicts
subsequent illness. Hence, we need to exclude from the analyses any participants who reported having
had COVID-19 at the time of their initial study. Of the 2,120 follow-up participants, 235 reported a
positive test result at Time 1 or the untested belief that they had COVID-19, resulting in a sample of
1885 participants for our first set of analyses. Of these, 199 subsequently reported a positive test result
or the belief that they had contracted COVID-19 (coded as 1) and 1,686 who reported either a negative
test result or the belief that they had not contracted the virus? (coded as 0).

A binary logistic regression was conducted examining the dichotomous COVID-19 status variable

at follow-up as a function of the predictor variables of interest. To ease interpretation, all continuous

2 Of these 1,686 cases, five involved missing values on one of the predictor variables. As a result, the analysis
compared 199 cases of virus to 1,681 cases.
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predictor variables were standardized. We first considered the two a priori risk variables of preexisting
conditions and leaving home for work (coded 0/1 for no/yes). As anticipated, each accounted for
significant unique variance (pre-existing conditions: B = .36, Wald = 27.03, p < .001, odds ratio = 1.44;
leave home for work: B = .41, Wald = 5.48, p = .019, odds ratio = 1.51). We next considered the virtual
behavioral and self-report measures of social distancing, which correlated at .50, p < .001. When the
behavioral distancing score was added as the next variable in the equation, it too revealed a statistically
significant effect (B =-.22, Wald = 8.25, p = .004 odds ratio = .80); less social distancing was associated
with a greater likelihood of contracting COVID-19. A similar effect, albeit weaker, was observed when
the self-report measure of social distancing was added as the third variable in the equation, instead of
the virtual behavior measure (B =-.13, Wald = 3.04, p = .081, odds ratio = .88). Table 1 presents the
relevant statistics when all four variables are considered simultaneously. The virtual behavior measure
accounted for significant unique variance, whereas the self-report measure did not.

Parallel analyses were conducted predicting whether participants reported having tested
positively for COVID-19 at follow-up. In other words, the focus here is solely on positive test results as an
indicator of COVID-19 illness, in contrast to the earlier approach in which participants who had not been
tested but believed they had contracted the virus also were considered within the COVID-19
classification. These analyses excluded only participants who had reported a positive test result in their
initial survey. They compare the 85 participants who subsequently tested positively to the 1,993 who
reported either a negative test or not having been tested at all.3 As before, all continuous predictor
variables were standardized and we first considered the two a priori risk variables of preexisting
conditions and leaving home for work. The former accounted for substantial unique variance (B = .69,

Wald = 44.14, p<.001, odds ratio = 1.98). Whether participants worked away from home achieved a

3 Once again, five of these latter cases involved missing values on one of the predictor variables. As a result, the
analysis compared 85 positive test cases to 1,988 cases.
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more marginal level of statistical significance (B = .43, Wald = 2.64, p = .104, odds ratio = 1.53). When
entered next, the virtual behavior measure was, as before, statistically significant (B =-.22, Wald = 3.95,
p = .047, odds ratio = .80), with less social distancing being associated with a greater likelihood of testing
positively for COVID-19. This was not true when the self-report measure of social distancing was instead
entered as the third variable in the equation (B = -.09, Wald = .53, p = .466, odds ratio = .92). Table 2
presents the relevant statistics when all four variables are considered simultaneously. Once again, the
virtual behavior measure was the superior predictor.
Discussion

The findings offer clear support regarding the efficacy of practicing social distancing. The more
participants practiced social distancing, the less likely they were to have contracted COVID-19 over the
next four months. In fact, an increase of one standard deviation on the virtual behavior measure of
social distancing was associated with roughly a 20% reduction in the odds of contracting COVID-19. This
was true both when considering only participants who reported having tested positively for the virus
and when considering additional participants who, although untested, believed that they had contracted
the virus.

Importantly, this prospective relation was observed at the level of the individual. The relation
was apparent without aggregation across large numbers of people residing in a given locale — a
characteristic of much of the research that has examined social distancing as a mitigating factor in the
spread of the virus. In this respect, the current findings offer a unique form of additional evidence as to
why individuals should indeed practice social distancing. What the individual does matters. It surely
matters at the “collective”level, reducing transmission within the community — the very aim of officials’
social distancing directives and pleas. However, engaging in social distancing also carries with it clear
and relatively immediate benefits for those who comply, leading to a reduced likelihood of contracting

the disease for that specific individual.
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It is important to acknowledge that our outcome variables regarding having contracted COVID-
19 necessarily relied on participants’ reports. One might argue that individuals who earlier exhibited
evidence of practicing social distancing were for some reason less likely to interpret any ambiguous
physical symptoms as an indication of having the virus. Importantly, however, parallel results were
observed regarding participants’ reports of having tested positively for COVID-19 — a clear and salient
outcome that seems considerably less likely to be mis-construed or mis-reported. Moreover, any biased
interpretations and reports of illness would arguably be better predicted by the self-report measure of
social distancing than the virtual behavior measure, precisely the opposite of what was observed. The
specific combination of the virtual distancing measure as the predictor and positive test results as the
outcome variable offers the strongest evidence for the efficacy of social distancing behavior as a means
of reducing an individual’s likelihood of contracting COVID-19.

Interestingly, our results also offered a second critical contribution of the research. As noted,
the virtual behavior measure of social distancing proved to be a better predictor of subsequent illness
than did the self-report measure. The two measures were associated, but the correlation of .50 did not
rise to a level that suggested these were essentially equivalent measures of the same construct, and
differences in their predictive utility were evident. A significant relation was observed with the virtual
measure both when predicting reports of believing one had contracted the virus and when restricting
the sample to those who reported having tested positively. In contrast, the self-report measure revealed
only a weak, marginally significant relation when predicting reports of illness and a null relation when
predicting positive test outcomes. Moreover, when considered as simultaneous predictors, only the
virtual distancing measure was associated with COVID-19 illness. Thus, the research findings also offer
an important methodological advance regarding the value of behavioral measures that simulate

concrete, real-world decisions.
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The findings suggest a need for caution regarding the inferences that can be drawn from
commonly-employed self-report measures of social distancing. If we had included only the self-report
measure, the current study would have seriously underestimated the effectiveness of social distancing.
Of course, the self-report items that we employed were very general, asking participants to provide a
relatively abstract summary assessment of their behavior. Questions involving greater specificity — for
example, asking about adherence across an array of stipulated circumstances — may have proved more
predictive of contracting COVID-19. Nevertheless, it is worth noting that the measures we employed are
very similar to those used in other recent studies examining compliance with pandemic-related
recommendations. Many have relied on similarly general scales consisting of one or two items (e.g., 22-
24).

As noted earlier, self-report measures of behavior, especially general ones, are open to a
number of potential pitfalls. Respondents must reconstruct their past, a memory process that may itself
be influenced by individuals’ beliefs about how they prefer to view themselves. Whatever is implied by
this reconstructive memory process must then be aligned with the response options offered by the
questionnaire item. For example, just what does “following” social distancing recommendations “very
strictly” mean? To which subjective label or scale point does one’s assessment of the past correspond?
Again, how individuals wish to view themselves or portray themselves to others is likely to affect how
the scale points are disambiguated. These potential sources of bias are far less characteristic of the
behavioral decisions required by the graphical scenarios that comprise our virtual behavior measure.
Participants made concrete, “in-the-moment” decisions about alternative courses of action differing in
the extent to which they allowed for social distancing. They interactively separated themselves visually
from oncoming passersby; they selected a position on a crowded beach; they decided whether to walk
along a route that required encountering other people. Participants made choices, much as they would

in the real-world.
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The data appear to suggest that a sizeable number of participants offered self-reports that were
overestimates of their actual social distancing behavior. Whereas the virtual behavior data displayed a
normal distribution, the distribution of scores on the self-report measure was skewed with a substantial
majority responding at or near the positive endpoint of the scale (M = 5.98 on a 7-point scale, SD =
1.18). Such overestimation is to be expected to the extent that participants wished to believe
themselves as having acted in manners that avoided placing their health, or that of others, at risk. Such
self-beliefs have been shown to influence retrospective memory processes (e.g., 10, 14, 15).

Might the virtual behavior items have served not solely as a means of estimating the
participants’ real-world social distancing behavior, but also as a force that enhanced the salience of
social distancing norms and motivated stronger subsequent adherence to the norm? In other words,
might the simulations have acted more as an intervention that changed some participants’ responses to
the graphical scenarios and, more importantly, their subsequent real-world behavior? Although any
such possibility may have contributed to the effect and surely does not detract from the significance of
the prospective findings regarding illness, we believe it is more likely that the virtual behavior measure
primarily captured individual differences in commitment to the practice of social distancing that existed
at the time of measurement. In an earlier study (21), greater social distancing on the virtual behavior
measure related strongly to a number of individual difference variables, such as greater trust in
scientists, lower confidence in President Trump, lower conspiratorial ideation tendencies, greater
interpersonal compassion, greater scientific literacy, less exposure to FOX News, and more accurate
knowledge regarding COVID-19. Moreover, these individual difference variables and virtual social
distancing behavior were themselves associated with expressed concerns about the pandemic and the
severity of the threat it posed. The conceptual coherence of this diverse array of correlations leads us to
the view that the associations emerged because our virtual behavior measure did in fact capture

participants’ current social distancing behavior.
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Whether these multiple associations also may reflect the identification of individuals who, as a
consequence of responding to the virtual behavior items, experienced an enhanced and sustained
motivation to subsequently adhere to the social distancing norm is an open question. However, the two
processes are not mutually exclusive, and it is possible that increased salience and/or motivation to
adhere to the social distancing guidelines contributed to the longitudinal effects that we observed.
Future researchers may wish to experimentally manipulate the presence or absence of the virtual
behavior measure to more decisively test whether these measures may also act as an intervention that
decreases the likelihood that an individual will contract the iliness subsequently.

Irrespective of the processes that may have contributed to the effects we observed, the current
findings clearly illustrate the value of social distancing as a means of mitigating the likelihood of
contracting COVID-19. The study offers prospective evidence to that effect. In contrast to past research,
we show that social distancing matters not only at the aggregate level, but also critically at the level of
the individual. Decisions that reflect the sound practice of social distancing reduce individuals’ risk of

contracting COVID-19.
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Table 1

Binary Logistic Regression Predicting COVID-19 Status®

20

Variable B Standard Wald p Odds ratio
Error
Preexisting Conditions® .395 .072 30.326 .000 1.484
Leave Home for Work? .350 .183 3.684 .055 1.420
Self-Reported Behavior® -.031 .085 131 717 .970
Virtual Behavior® -.202 .087 5.459 .019 817
Constant -2.286 .091 624.055 .000 NA

aCoded as 0=No/1=Yes; "Standardized
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Binary Logistic Regression Predicting Having Tested Positively®

Table 2

21

Variable B Standard Wald p Odds ratio
Error
Preexisting Conditions® 718 .106 45.635 .000 2.051
Leave Home for Work? .395 .270 2.137 144 1.484
Self-Reported Behavior® .029 134 .047 .829 1.029
Virtual Behavior® -.237 127 3.464 .063 .789
Constant -3.501 .154 519.935 .000 NA

aCoded as 0=No/1=Yes; °Standardized




