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Supplementary Material for “Personal Space Increases during the COVID-19 Pandemic in

Response to Real and Virtual Humans”

Supplementary Methods

Inclusion/Exclusion Criteria for Cohort 1: Because the ongoing parent study focuses on
characterizing young adults who may be transdiagnostically at-risk for psychiatric illness later in
life (Burke et al., 2019; DeCross et al., 2020; DeTore et al., 2022), inclusion criteria included: 1)
age 18-23 years 2) a total score on the Beck Depression Inventory (Beck et al., 1961) > 5, or a
total score on the Peters et al Delusions Inventory > 3 (Peters et al., 1999) and 3) no current
psychiatric treatment (i.e., no treatment with psychotropic medications, other than medications
used to treat Attention Deficit Disorder or related conditions, and no current psychotherapy).

Inclusion/Exclusion Criteria for Cohort 2: 1) age 18-55 years, 2) no psychiatric disorder, or
active substance abuse during the previous 6 months (as assessed by the Mini International
Neuropsychiatric Interview) or unstable medical condition (Sheehan et al., 1997). Also, subjects
were screened for virtual reality (VR) sickness using the Simulator Sickness Questionnaire
(Bruck and Watters, 2009), after spending approximately 10 minutes in the immersive VR
system. No subjects were excluded due to VR sickness.

Cohort 1 and 2 differed from each other with respect to demographic and psychological
characteristics (see below). However, the subgroups within each cohort assessed before vs.
during the pandemic were matched on these characteristics (i.e., there were no significant
differences across groups within the two cohorts).
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Supplementarty Figures

(A) (B)

Figure S1. Images of the virtual environment in which the VR-based SDP was conducted.
The fully immersive virtual environment consisted of a simple room with white walls; a plant
in each corner and a blue stripe extending across the walls provided anchors for the perception
of depth and physical scale. The room is shown with (A) and without (B) an avatar.
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Figure S2. Correlations between personal space changes during the pandemic when
measured with respect to real versus virtual humans. The increases in personal space
during the pandemic to the real and virtual humans correlated with each other in both (A)
passive (r =.608, p =.036) and (B) active (r =.762, p = .004) trials of the Stop Distance

Procedure (SDP).
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Supplementary Tables

> 6 Months 1 Month During the

Before the Before the Pandemic

Pandemic Pandemic

(n=178) (n=38) (n=33)

Age 19.0 (1.1) 18.7 (1.0) 19.3 (1.3)
Gender 65.2% 68.4% 60.6%
Ethnicity 20.2% 23.7% 15.2%
SES 15.9 (2.7) 16.3 (2.4) 15.3 (2.8)
Depression 11.3(7.2) 13.0 (8.2) 14.6 (9.4)
State Anxiety 42.7(11.2) 45.2 (10.5) 47.1(13.1)
Trait Anxiety 45.2 (10.7) 47.2(10.6) 48.9(11.1)
PEs 7.2 (5.7) 5.6 (3.4) 6.0 (3.5)

Table S1. Demographic and psychological characteristics of Cohort 1.
Mean (mean (standard deviation)) age (in years), socioeconomic status (SES),
psychopathology levels, as well as gender (% female) and ethnicity (%
Hispanic) are shown for the three Cohort 1 groups. The racial composition of
the groups was as follows: 1) > 6 Months Before the Pandemic: 57.8%
Caucasian, 6.8% Black or African American, 31.1% Asian, 1.2% American
Indian or Alaskan Native, and 3.1% declined to answer; 2) 1 Month Before the
Pandemic: 54.3% Caucasian, 2.9% Black or African American, 34.3% Asian,
and 8.6% declined to answer; 3) During the Pandemic: 42.4% Caucasian,
39.4% Asian, and 18.2% declined to answer. A proxy of socioeconomic status
was estimated using the average (for the subject’s mother and father) years of
parental education. Depression was measured using Beck Depression
Inventory (Beck et al., 1961). State and trait anxiety was measured using the
Spielberger State and Trait Anxiety Inventory (Spielberger et al., 1983).
Subclinical psychotic symptoms, or psychotic experiences (PEs), were
measured using the Peters Delusion Inventory (Peters et al., 1999). There were
no significant differences in demographic variables (p > .056) across groups.
State anxiety was significantly higher in the group assessed during the
pandemic compared to the group assessed >6 months before the pandemic
(t(190) = 1.987, p=.048). There were no other significant differences in
symptom levels across the three groups (all p > .066).
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Baseli Before the During the
aseline . .
(n=19) Pangemlc Pangemlc
(n=12) (n=12)
Age 30.1(11.3) 33.0(11.1) 33.3(11.2)
Gender 45.0% 41.7% 41.7%
Ethnicity 30.0% 33.3% 33.3%
SES 15.1 (2.7) 14.7 (3.1) 14.7 (3.1)
Depression 2.0 (3.9) 1(2.6) 2 (3.8)
State Anxiety 29.0 (9.0) 27 (9.0) 29 (7.9)
Trait Anxiety 31.0(10.4) 31(12.2) 34 (10.3)
PEs 1.0 (1.8) 1.0 (1.4) 2.0 (1.7)

Table S2. Demographic and psychological characteristics of Cohort 2. Mean (mean
(standard deviation)) age (in years), socioeconomic status (SES), psychopathology levels,
as well as gender (% female) and ethnicity (% Hispanic) are shown for Cohort 2 at
baseline (the full cohort), before the pandemic (i.e., the subset of the baseline group who
were later assessed during the pandemic) and during the pandemic. The racial
composition of the Cohort 2 groups was as follows: 1) Baseline: 73.7% Caucasian, 10.5%
Black or African American, and 15.8% Asian; 2) Before/During the Pandemic: 66.7%
Caucasian, 16.7% Black or African American, and 16.7% Asian. A proxy of
socioeconomic status was estimated using the average (for the subject’s mother and
father) years of parental education. Depression was measured using the Beck Depression
Inventory (Beck et al., 1961). State and trait anxiety was measured using the Spielberger
State and Trait Anxiety Inventory (Spielberger et al., 1983). Subclinical psychotic
symptoms, or psychotic experiences (PEs), was measured using the Peters Delusion
Inventory (Peters et al., 1999). The Before and During groups are the identical subset of
subjects of the Baseline sample. There were no significant changes in symptom measures
between the Before and During time points (all p > .126).
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(A) 3-Way Repeated Measures ANOVA (Time*Modality*SDP Type) Results
F p

Time 17.479 0.002
Modality 3.042 0.109
SDP Type 41.774 <0.001
Time * Modality 5.704 0.036
Time * SDP Type 3.55 0.086
Modality * SDP Type 0.615 0.45
Time * Modality * SDP Type 0.058 0.813

(8) T-Test Results, Before vs. Durin ©) i i

: : g the T-Test Results, Passive vs. Active
Pandemic t D
t p Before Real 4.25 0.001

Real Passive -5.732  <0.001 Before Virtual 3.526  0.005
Real Active -3.863 0.003 During Real 6.563 <0.001
Virtual Passive -2.918 0.014 During Virtual 4.634 0.001
Virtual Active -3.082 0.01

Table S3. ANOVA and t-test results: comparisons of personal space size in response to real
and virtual humans before versus during the pandemic in Cohort 2. (A) A 3- way repeated
measures ANOVA (Time*Modality*Stop Distance Procedure (SDP) Type) conducted with the
personal space size (D1) data shows a significant main effect of time, a significant main effect of
SDP type (passive vs. active trials) and a significant interaction between time (Before vs. During
the Pandemic) and modality (Real vs. Virtual). (B) Post-hoc t-tests reveal that the main effect of
time was due to significant increases in personal space size during (versus before) the COVID-19
pandemic across all four measurements. (C) Post-hoc t-tests also revealed that the main effect of
SDP type arose from significantly higher personal space size measurements for the passive,
compared to the active, SDP trials across both modalities and time points, consistent with the
findings of prior studies. The interaction between time and modality was due to slightly (Passive:
14.4cm, Active: 10.0cm) higher SDP values for the virtual, compared to the real, measurements at
baseline (Passive: t(11) = 2.550, p =.027; Active: t(11) = 3.968, p = .002).
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