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ARTICLE INFO ABSTRACT

Keywords: Background: Contamination-prevention behaviors such as mask wearing and physical distancing are crucial to
Obsessive-compulsive disorder reduce coronavirus transmission during the COVID-19 pandemic. We hypothesized that engagement in these
Phobia o behaviors could provoke obsessions and phobias in vulnerable individuals in the community.

20013;‘;‘;‘;“‘0“ Methods: A total of 2117 participants, systematically selected to represent the age, gender, and race distributions

of the US population, completed an online survey that assessed demographic characteristics, clinical features,
COVID-19 risks, and COVID-19 contamination-prevention behaviors. Logistic regression was used to estimate the
magnitude of the relationships between the COVID-19 behavior score and clinically significant contamination
obsessions, contamination compulsions, and pre-COVID-19 to current change in obsessive-compulsive symptom
scores.

Results: The COVID-19 behavior score was significantly associated with contamination obsessions (odds ratio
(OR) = 1.15, 95% CI = 1.12-1.16; p < 0.001) and contamination phobias (OR = 1.14, 95% CI = 1.12-1.16; p <
0.001). The COVID-19 behavior score also was associated with pre-pandemic to current increase in the overall
obsessive-compulsive symptom score (OR = 1.16, 95% CI = 1.09-1.23; p < 0.001), as well as increase in
obsessive-compulsive symptom score excluding washing items (OR = 1.13, 95% CI = 1.07-1.19; p < 0.001). The
magnitude of these relationships did not appreciably change, after adjustment for other variables associated with
the outcomes. Moreover, the relationship was significant in those with or without OCD, and in individuals with
different levels of doubt and COVID-19 risk.

Conclusions: Contamination safety measures are critical for reducing the spread of COVID-19 in the community.
However, they may be related to the development of contamination-related symptoms and OCD in vulnerable
individuals, complicating the diagnosis and treatment of mental disorders during this period.

General population

1. Introduction

The immense impact of the COVID-19 pandemic is beyond question,
with millions of cases and deaths, severe economic hardship, and social
disruption in the United States and globally (Brenner, 2020; World
Health Organization, 2021). There have been well-documented in-
creases in depression and anxiety in many countries (Deng et al., 2021;
Newby et al., 2020; Salari et al., 2020; Wang et al., 2020; Wu et al.,
2021; Xiong et al., 2020). Population-based surveys in the U.S. also have
found substantial adverse mental health outcomes, including symptoms
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of depression, anxiety, post-traumatic stress, increased substance use,
and suicide ideation (Czeisler et al., 2020; Ettman et al., 2020; Holingue
et al., 2020).

In response to personal safety concerns and the urging of public
health authorities, many individuals have made substantial efforts to
reduce potential exposure to, and contamination with, the SARS-CoV-2
virus. These efforts include physical distancing, wearing of masks, and
scrupulous hand washing. These behaviors reduce the risk of infection
and must be encouraged during the pandemic. However, there is evi-
dence that the unusual circumstances of the pandemic may increase the
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incidence of distressing and disabling obsessions, compulsions, and fears
in the population (Ji et al., 2020; Abba-Aji et al., 2020). The stress and
worry generated by the pandemic may be pathogenic for obsessions
(Adams et al., 2018; Zvolensky et al., 2020). Furthermore, behaviors
conducted repetitively to relieve anxiety may become habitual, leading
to memory distrust, difficulty in focusing attention, and
obsessive-compulsive symptoms (Van den Hout and Kindt, 2003; Her-
mans et al., 2008). The likelihood of these outcomes may be influenced
by an individual’s level of perceived risk, as well as the degree of sub-
jective uncertainty about perceptions and memory (doubt) (Marton
etal., 2019). Individuals with obsessive-compulsive disorder (OCD) may
experience recurrence or exacerbation of their symptoms, especially
those that are contamination-related (Davide, 2020; French and Lyne,
2020; Jelinek et al., 2021).

In the current study, we investigated the relationship between
contamination-prevention behaviors (COVID-19 related behaviors), and
contamination obsessions, contamination phobias, and OCD, in a sample
of adult U.S. residents who were surveyed in mid-September 2020,
about six months after the first official COVID-19 related death reported
in the U.S. We hypothesized that engagement in COVID-19 related be-
haviors during this period would be associated with obsessions and
phobias.

2. Materials and methods
2.1. Participants

Potential participants were identified by the survey research firm,
Qualtrics, from market research panels (www.qualtrics.com). Census-
matched quota sampling was used to identify a study sample of
approximately 2000 adult residents of the United States, with approxi-
mately equal proportions of men and women; one-third in each of three
age groups (ages 18-34; 35-55; and 55 and over); and a race/ethnicity
distribution of 66% non-Hispanic White; 12% non-Hispanic Black; 12%
Hispanic; and 10% other.

Informed consent of participants was obtained after the nature of
study procedures had been explained. The online consent form indicated
that Johns Hopkins University was conducting the study to identify
COVID-19 related concerns and to determine if these concerns change
over time; that participants would be asked about their feelings,
thoughts, and behaviors now and in six months; and that they would be
compensated for completing the baseline survey, as well as the follow-
up survey. Study investigators were provided with de-identified re-
sponses. The investigation was carried out in accordance with the latest
version of the Declaration of Helsinki. The study design was reviewed
and approved by the Institutional Review Board of the Johns Hopkins
Medical Institutions.

All surveys underwent data quality screening procedures including
algorithmic and keystroke analysis for attention patterns, click-through
behavior, duplicate responses, machine responses, and inattentiveness.
Respondents who failed an attention or speed check, along with any
responses identified by the data-scrubbing algorithms, were excluded
from the analysis.

2.2. Measures

As described in the Introduction, the goal of this study was to assess
potential associations between COVID-19 related behaviors (i.e., be-
haviors initiated to reduce the risk of infection in response to the
pandemic) and contamination obsessions, contamination phobias, and
OCD symptoms.

2.2.1. COVID-19 related behaviors

COVID-19 related behaviors were assessed with an 11-item ques-
tionnaire (Coronavirus Impact Scale; University of Miami. PhenXTool-
kit, 2020) that asked about the extent of changes the participant had
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made changes in usual lifestyle or daily activities because of COVID-19.
The behaviors included handwashing, use of hand sanitizer, cleaning of
home, disinfecting household surfaces, disinfecting or wiping down
groceries, disinfecting or wiping down mail or packages, stocking up
food and supplies, avoiding domestic travel, avoiding international
travel, not ordering restaurant take-out food, and wearing a mask while
in public. The possible scores on this Likert-scaled instrument ranged
from 0 to 33 (Appendix, Table A1).

2.2.2. Contamination obsessions and contamination phobias

Current (i.e., past-month) contamination obsessions were assessed
with five Likert-scaled questions from the contamination section of
the Dimensional Yale-Brown Obsessive-Compulsive Scale (DY-BOCS)
(Rosario-Campos et al., 2006). The questions asked about:
time spent thinking about contamination and engaging in behaviors
to reduce contamination; contamination-related avoidance;
contamination-related distress; contamination-related disruption of
daily routine; and ability to resist contamination-related thoughts and
behaviors. The possible scores ranged from 0 to 20.

Current (i.e., past-month) contamination phobias were assessed with
10 items from the Severity Measure for Specific Phobia—Adult instru-
ment (Craske et al., 2013). Each item was scored on a Likert-scale, with
response options ranging from never to all of the time. The possible
scores range from 0 to 40.

2.2.3. Obsessive-compulsive symptoms

Obsessive-compulsive symptoms were assessed with the Obsessive-
Compulsive Inventory — Revised (OCI-R), an 18-item screening instru-
ment for obsessive-compulsive symptoms (Foa et al., 2002). The in-
strument includes three items each for washing, checking, obsessing,
ordering, hoarding, and neutralizing symptoms. Each item is scored on a
5-point Likert-scale. The possible total score ranges from 0 to 72. We also
derived an OCI-R score that excluded the three washing items that
ranged from O to 60. Two separate time periods were assessed: before
March 1, 2020 (i.e., before general public recognition of the severity of
the COVID-19 pandemic in the U.S.; and current (i.e., within the past
month).

2.2.4. Other variables

The survey included several other variables that we considered
might influence the relationship between COVID-19 related behaviors
and contamination obsessions, contamination phobias, and other
obsessive-compulsive symptoms. Demographic characteristics included
age, sex, race/ethnicity, education, and residential area. Past-month
anxiety and depression symptoms were assessed with the four-item
PHQ-4, with two items assessing anxiety, and two items assessing
depression (Kroenke et al., 2009). Participants also were asked if they
had ever been diagnosed with depression, OCS, or any other anxiety
disorder. The Doubt Questionnaire, a 17-item questionnaire, was used to
assess doubt/uncertainty (range, 0-85) (Marton et al., 2019). COVID-19
related risks were assessed with 10 yes/no items that asked about cur-
rent situations conferring increased risk of COVID-19 exposure (range,
0-10) (Appendix, Table A2).

2.3. Statistical analysis

Logistic regression models were used to estimate the magnitude of
the relationships between the COVID-19 behaviors score (the indepen-
dent variable) and clinically significant contamination obsessions,
contamination compulsions, and pre-COVID-19 to current change in
OCI-R scores (the dependent variables). Contamination obsession scores
were dichotomized into scores of 0-10 and 11-20); using this threshold,
91% of the high scorers, compared to 9% of the low scorers, gave
moderate to extreme severity ratings on at least four of the five obsession
items. Contamination phobia scores were dichotomized into scores of
0-20 and 21-40; using this threshold, 86% of high scorers, compared to
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2% of low scorers, reported experiencing eight or more of the ten pho-
bias at least half of the time over the past month.

Among participants who reported a low pre-pandemic OCI-R score,
we derived a dichotomous variable for change in the OCI-R score, from a
low pre-pandemic score (0-9) to a high past-month score (21 or more).
Similarly, among participants who reported a low pre-pandemic OCI-R
score excluding washing items, we derived a dichotomous variable for
change in the OCI-R score, excluding washing items, from a low pre-
pandemic score (0-9) to a high past-month score (16 or more).

For each dependent variable, we fit unadjusted models, which
included the COVID-19 behavior score as the only independent variable.
We then fit a series of adjusted models which sequentially included,
along with the COVID-19 behavior score, demographic characteristics
(age and sex), PHQ depression and anxiety subscale score, lifetime his-
tory of OCD diagnosis, doubt score, and COVID-19 risk score. In addi-
tion, to explore potential effect modification, we estimated the
associations between the COVID-19 related behavior score and the
dependent variables, stratifying by history of OCD diagnosis, categorical
doubt score, or categorical COVID-19 risk score.

3. Results
3.1. Sample characteristics

A total of 2117 individuals completed the survey between September
17-30, 2021, about six months after the first reported COVID-19 related
death in the US. The ages of participants ranged from 18 to 89 years
(mean, 46 years), and 54% were women. Whites comprised 71% of the
sample; African Americans, 12%, Asian-Americans 6%, and Hispanics,
5%. Most (64%) of the participants lived in a large city or suburb of a
large city, 13% in a small city, and 23% in a town, village, or rural area
(Table 1).

Nine per cent of participants reported having ever been diagnosed by
a doctor or psychologist with OCD, 28% with another anxiety disorder,
and 36% with depression.

3.2. Distributions of scale scores

The distributions of study scale scores are shown in Appendix,
Table A3.

Twenty-two per cent of participants had high contamination obses-
sion scores (11-20), and 20% had high contamination phobia scores
(21-40). Of the 634 participants with a pre-pandemic OCI-R score of
0-9, 20 (3%) had a past-month OCI-R score of 21 or more. Of the 771
participants with a pre-pandemic OCI-R score of 0-9, excluding washing
items, 23 (3%) had a past-month score of 16 or more, excluding washing
items (Table 2).

3.3. Relationships between COVID-19 behavior and dichotomous
outcomes

Several of the demographic characteristics and clinical features
assessed in the study were associated with contamination obsessions,
contamination phobias, and pre-pandemic to current change in OCI-R
scores. Age was inversely related to all outcomes. Compared to
women, men had greater odds for contamination obsessions and
contamination phobias. The odds of all outcomes increased with
depression, anxiety, doubt, and COVID-19 risk scores. Compared to
those without a history of OCD, participants with OCD had much greater
odds of each of the outcomes (Appendix Table A4).

As shown in Table 3, the COVID-19 behavior score was significantly
associated with contamination obsessions (O.R. = 1.15 per unit increase
in COVID-19 behavior score; 95% CI = 1.12-1.16; p < 0.001) and
contamination phobias (O.R. = 1.14, 95% CI = 1.12-1.16; p < 0.001).
The COVID-19 behavior score also was associated with increase in the
overall obsessive-compulsive symptom score (OR = 1.16, 95% CI =
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Table 1

Demographic characteristics of the sample (N = 2117).

Characteristic Number (%)
Sex
Female 1137 (53.7)
Male 980 (46.3)
Age Group
18-29 357 (16.9)
30-39 471 (22.2)
40-49 484 (22.9)
50-59 274 (12.9)
60-69 350 (16.5)
70-89 181 (8.5)
Age (mean, SD) 45.8 (16.0)
Race/ethnicity
Asian-American 131 (6.2)
Black or African American 255 (12.0)
Hispanic or Latinx 109 (5.1)
White 1494 (70.6)
Native American or Alaska Native 20 (0.9)
Other or Multiple 108 (5.1)
Education, highest completed
Not high school graduate 55 (2.6)
High school graduate or GED 466 (22.0)
Some college 535 (25.3)
College graduate 459 (21.7)
Some post-college 100 (4.7)
Graduate or professional degree 502 (23.7)
Marital status
Never married 525 (24.8)
Separated or divorced 240 (11.3)
Widowed 77 (3.6)
Cohabiting as if married 152 (7.2)
Married 1123 (53.0)
Residential area
Large city 617 (29.1)
Suburb of large city 744 (35.1)
Small city 268 (12.7)
Town or village 164 (7.7)
Rural area 324 (15.3)
Table 2

Distributions of dichotomous scale scores.

Dichotomous score

Number (%)

Contamination obsessions
0-10
11-20

Contamination phobias
0-20
21-40

Obsessions score, current *
0-9
21-72

1647 (77.8)
470 (22.2)

1687 (79.7)
430 (20.3)

614 (96.8)
20(3.2)

Obsessions score, current, excluding washing items b

0-9
16-60

748 (97.0)
23 (3.0)

& Among 634 participants with a pre-pandemic OCI-R score of 0-9.
> Among 771 participants with a pre-pandemic OCI-R score of 0-9,

excluding washing items.
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Table 3

Association between COVID-19 behavior score and dichotomous outcomes. Logistic regression models.
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Adjusting for:

Contamination obsessions

(N =2117)

Contamination phobias

(N =2117)

Change in OCI-R Score”

(N = 634)

Change in OCI-R Score, excluding
washing items” (N = 771)

Odds Ratio (95% CI)

Age and Sex

Depression score and Anxiety score

OCD diagnosis

Doubt score

COVID risk score

1.15 (1.12-1.16)°

1.14 (1.12-1.16)°

1.13 (1.11-1.15)°

1.15 (1.13-1.17)°

1.13 (1.12-1.15)°

1.14 (1.13-1.16)°

1.14 (1.12-1.16)°

1.12 (1.11-1.14)°

1.12 (1.10-1.15)°

1.14 (1.12-1.15)°

1.12 (1.10-1.13)¢

1.13 (1.12-1.15)°

1.16 (1.09-1.23)°

1.15 (1.08-1.22)°

1.13 (1.06-1.20)°

1.15 (1.09-1.22)°

1.17 (1.10-1.24)°

1.15 (1.09-1.22)°

1.13 (1.07-1.19)°
1.12 (1.06-1.18)°
1.09 (1.04-1.16)°
1.12 (1.06-1.19)°
1.13 (1.07-1.20)°

1.12 (1.06-1.18)°

Age, sex, depression score, anxiety score, OCD 1.09 (1.07-1.11)¢

diagnosis, doubt score, and COVID-19 risk score

1.07 (1.05-1.09)°

1.09 (1.01-1.17)° 1.10 (1.04-1.16)°

# Change from O to 9 to 21+, among 634 participants with a pre-pandemic OCI-R score of 0-9.
b Change from 0 to 9 to 16+, among 771 participants with a pre-pandemic OCI-R score of 0-9, excluding washing items.

¢ p <0.05.
4 p<o0.01.
© p <0.001.

1.09-1.23; p < 0.001), as well as increase in obsessive-compulsive
symptom score excluding washing items (OR = 1.13, 95% CI =
1.07-1.19; p < 0.001). The magnitude of these relationship did not
appreciably change, after adjustment for other variables associated with
the outcomes.

Given that hoarding disorder is considered distinct from OCD in
DSM-5 (American Psychiatric Association, 2013), we repeated the an-
alyses for the change in OCI-R score, excluding the hoarding items.
There were 782 individuals whose pre-pandemic score on this scale was
0-9; of those, 740 (94.6%) had a current score of 0-9, and 42 (5.4%) had
a score of 16+. The results were not appreciably different from those in
Table 3 (data not shown).

The magnitude of the univariable association between COVID-19
behaviors and each of the dichotomous outcome variables was not
appreciably different, in different categories of the doubt score, different
strata of the COVID-19 risk score, or in those with or without a reported
lifetime diagnosis of OCD (Table 4). Excluding participants who re-
ported being diagnosed with OCD, the relationships (odds ratio, 95% CI;
p-value) between COVID-19 behaviors and outcomes were: 1.13
(1.10-1.15; p < 0.001) for contamination obsessions; 1.11 (1.09-1.13; p
< 0.001) for contamination phobias; 1.12 (1.05-1.19; p < 0.01) for
change in OCI-R score; and 1.10 (1.03-1.16; p < 0.01) for change in the
OCI-R without washing items, in multivariable models that included
age, sex, depression score, anxiety score, doubt score, and COVID-19 risk
score.

4. Discussion

Several recent studies have investigated COVID-19 related behaviors
and psychological symptoms in population surveys. Greater engagement
in protective behaviors was associated with higher stress and anxiety
levels in an Australian survey (Newby et al., 2020), and taking steps to
avoid infecting others, as well as the perceived likelihood of infection,
were significantly associated with anxiety and depression in a U.S.
survey (Holingue et al., 2020). Furthermore, a survey in Wuhan, China
found a high prevalence of presumptive OCD during the pandemic that
was associated with comorbidity with, and family history of, psychiatric
disorders (Zheng et al., 2020). Moreover, several studies have found that
many OCD-affected individuals have experienced exacerbation of their
symptoms during the pandemic, especially those with contamination

Table 4
Associations between COVID-19 behavior and dichotomized contamination
obsessions, contamination phobias, and OCI-R change, stratified by OCD di-
agnoses, doubt score, and COVID-19 risk score Univariable logistic regression
models.

Contamination Contamination OCI-R OCI-R

Obsessions (N = Phobias (N = Change” (N Change,

2117) 2117) = 634) Excluding
washing
items” (N =
771)

Odds Ratio (95% CI)

OCD Diagnosis

No 1.15 1.13 1.16 1.13
(1.13-1.17)° (1.12-1.15)° (1.09-1.23)° (1.07-1.20)°

Yes 1.13 1.14 1.13 1.08
(1.08-1.18)° (1.09-1.19)° (0.92-1.38) (0.93-1.26)

Doubt Score

17-39  1.19 1.19 1.22 1.15
(1.14-1.24)° (1.12-1.26)° (1.11-1.33)° (1.07-1.24)°

40-59 1.13 1.12 1.10 1.11
(1.11-1.16)° (1.07-1.13)° (1.01-1.21)° (1.01-1.22)°

60-81 1.12 1.14 1.11 1.05
(1.09-1.15)° (1.11-1.17)° (0.90-1.35) (0.90-1.23)

COVID-19 Risk Score

0-2 1.17 1.13 1.15 1.12
(1.13-1.20)° (1.10-1.16)° (1.04-1.28)" (0.99-1.27)

3-5 1.14 1.14 1.24 1.17
(1.11-1.17)° (1.12-1.17)° (1.11-1.37)° (1.09-1.27)°

6-10 1.12 1.13 1.04 1.03
(1.08-1.16)° (1.09-1.17)° (0.95-1.15) (0.94-1.13)

# Change from 0 to 9 to 21+, among 634 participants with a pre-pandemic
OCI-R score of 0-9.

b Change from 0 to 9 to 16+, among 771 participants with a pre-pandemic
OCI-R score of 0-9, excluding washing items.

¢ p <0.05.

4 p<0.01.

¢ p < 0.001.
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obsessions and washing compulsions (Adam, 2020; French and Lyne,
2020; Davide et al., 2020; Jelinke et al., 2021), although with increases
across multiple obsessive-compulsive symptom dimensions (Khosravani
et al., 2021a). Abba-Aji et al. (2020) reported that 60% of respondents
who subscribed to a supportive text messaging service reported
new-onset OCD symptoms during the pandemic.

The current population-based survey of U.S. adult residents, con-
ducted in mid-September 2020, is to our knowledge the first to inves-
tigate specific relationships between COVID-19 related behaviors,
obsessions, and phobias. We found that the degree of compliance with
recommended behaviors to reduce the risks of exposure to and trans-
mission of infection during the COVID-19 pandemic was significantly
associated with clinically significant contamination obsessions and
phobias. Engaging in these behaviors also was significantly associated
with pre-pandemic to current change in the severity of obsessive-
compulsive symptoms, even when contamination-related obsessions
and compulsions were excluded from the assessment. Furthermore,
these findings were evident in participants who reported no lifetime
history of OCD. These relationships were independent of other measured
demographic characteristics (age, sex) and clinical features (anxiety,
depression, doubt, and COVID-19 related risk), all of which were asso-
ciated with contamination obsessions, contamination phobias, and
change in the severity of obsessive-compulsive symptoms. These find-
ings support our hypothesis that the repetition of behaviors, like mask
wearing, hand washing, and physical distancing, while crucial for
reducing the risk of contamination and illness, may contribute to the
development and exacerbation of contamination obsessions, contami-
nation phobias, and severity of obsessive-compulsive symptoms during
the COVID-19 pandemic.

Although not a focus of this study, it is interesting that men had
greater odds of contamination obsessions (OR = 1.70; 95% CI =
1.39-2.10; p < 0.001) and contamination phobias (OR = 2.41; 95% CI
= 1.94-3.00; p < 0.001) in this sample (Appendix Table A4). This is
mostly explained by participant sex differences in the distributions of
age, education, and area of residence, variables which were strongly
related to contamination obsessions and compulsions. A total of 69% of
the men, vs. 56% of the women, were in the 18-49 year-old age group;
42% of the men, vs. 17% of the women, had a post-college education;
and 40% of the men, vs. 19% of the women, lived in a large city.
Adjusting for these demographic characteristics substantially reduced
the magnitude of the relationships between sex and contamination ob-
sessions (OR = 1.23; 95% CI = 0.98-1.54; p = 0.07) and between sex
and contamination phobias (OR = 1.48; 95% CI = 1.16-1.89; p < 0.01).

The magnitude of the relationships between COVID-19 behaviors,
contamination obsessions, and contamination phobias were similar in
participants with or without a lifetime diagnosis of OCD. Moreover, we
found that the relationship between COVID-19 behaviors and reported
change in OCI-R score from before to during the pandemic was similar,
albeit slightly lower, when washing items were removed from the scale.
Over the natural course of OCD, there are transitions in which new,
previously unexperienced, obsessions and compulsions emerge and even
predominate the clinical presentation (Skoog and Skoog, 1999). It is
possible that contamination concerns generalize into additional unre-
lated obsessions and compulsions. The process whereby this occurs is
unknown, perhaps emerging from a learning process or behavioral
sensitization (Post and Weiss, 1998), or activation of evolutionarily
conserved neural circuits that were important for threat detection and
harm avoidance in the distant past (Polimeni et al., 2005; Feygin et al.,
2006).

The clinical management of OCD is aggravated by the reduced
availability of care wrought by the pandemic itself. Moreover, exposure
and response prevention treatments may be less effective during this
period and may need to be modified or temporarily replaced by other
cognitive-behavioral therapies until the pandemic is brought under
control (Fineberg et al., 2020; Sheu et al., 2020; Quittkat et al., 2020;
Storch et al., in press). Ironically, some patients with OCD may feel that
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the general public’s adoption of hygienic practices validates their
compulsive behaviors, leading to complacency regarding their own
psychopathology and retarding therapeutic progress (Adam, 2020;
Ornell et al., 2021).

Epidemiologic studies of OCD have identified few consistent risk
factors, apart from familiality (Nestadt et al., 2000) and perinatal factors
(Brander et al., 2016), though neither were evaluated in this study.
There also is evidence that stressful events can provoke OCD symptoms
(Adams et al., 2018; Murayama et al., 2020), and Zvolenksy et al. (2020)
have proposed a relationship between COVID-19 pandemic-related
stress and psychopathology. In the current study, we found that
COVID-19-related risk, as measured by potential exposure to the path-
ogen, was associated with obsessions and phobias. However, the rela-
tionship between safety behaviors and obsessions and phobias remained
significant, even after adjusting for COVID-19 risk.

Several personal vulnerability factors for OCD should also be
considered. In previous studies, we have found that pathological doubt
is associated with increased impairment and poorer treatment response
in OCD-affected individuals (Marton et al., 2019; Samuels et al., 2017).
In the current study, we considered that doubt about properly per-
forming infection prevention behaviors might have increased the risk of
psychopathology during the pandemic. We found that the doubt score
was significantly associated with the outcomes but, contrary to our
expectation, the association between COVID-19 related behaviors and
obsessions was independent of the score on the doubt scale. This may be
related to the contamination nature of the obsessions, as doubt may be
more strongly related to checking behaviors (Samuels et al., 2017).

Several potential limitations of the current study must be acknowl-
edged. First, although the sample was selected to reflect the broad age,
gender, and racial/ethnic distributions of U.S. adults, respondents to the
survey may not be representative; indeed, the self-reported lifetime
prevalences of depression, anxiety disorders, and OCD in the sample are
considerably higher than found from epidemiologic studies (Kessler
et al., 2012). Although the reported prevalences of depressive and
anxiety symptoms are higher than expected, these are similar with those
found by other studies during the COVID-19 pandemic (Czeisler et al.,
2020; Ettman et al., 2020). Like several other online surveys, in order to
limit the time required by participants to complete the survey, we used
the PHQ-4, which assesses only two symptoms of depression and two
symptoms of generalized anxiety disorder (Kroenke et al., 2009), and
self-report instruments like the PHQ-9 and GAD-7 that assess a greater
number of DSM-V symptoms for these disorders should be considered for
future research (Kroenke et al., 2001; Spitzer et al., 2006). Second, only
a limited number of factors could be assessed, to ensure participation
and completion of the survey by the targeted number of individuals.
Additional personal vulnerability factors for OCD, such as neuroticism,
obsessive-compulsive personality traits (Samuels et al., 2000), anxiety
sensitivity (Calamari et al., 2008; Brand et al., 2013), and intolerance of
uncertainty (Buhr and Dugas, 2002) should be considered in future
studies, as well as more specific COVID-19 related stress (Taylor et al.,
2020; Khosravani et al., 2021b). Third, the COVID-19 behavior and risk
scales used in this study were only recently developed and, to our
knowledge, have not been extensively tested and validated in other
samples; although they appear to have face validity, investigation of the
psychometric features of these instruments is needed. Furthermore, the
thresholds we used to dichotomize contamination obsession and phobias
score need to be compared against clinical diagnoses. Moreover, all in-
formation was collected by self-report survey questionnaires and was
cross-sectional or retrospective, and future prospective studies are
needed to provide further insight into causal relationships between
pandemic-related behaviors and psychopathology.

5. Conclusions

Behaviors to prevent SARS-CoV-2 virus exposure, infection, and
transmission are crucial for reducing the severity of the pandemic. In
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some individuals, these behaviors may lead to the development or
exacerbation of psychopathology, including obsessions, compulsions,
and phobias. Clinicians must be vigilant for the development of these
symptoms in patients during the pandemic. A substantial increase in the
number of individuals in the population with these symptoms will
necessitate increased availability of treatment resources — limited at the

APPENDIX
Table Al
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best of times — and exert an additional burden on mental health services
(Campion et al., 2020).

Declaration of competing interest

The authors report no conflict of interest.

COVID-19 Behavior Scale To what extent have you made the following changes to your usual lifestyle or daily activities because of COVID-19?

No more than usual (0)

A little more than usual (1)

Moderately more than usual (2) A lot more than usual (3)

Handwashing

Use of hand sanitizer

Cleaning in your home

Disinfecting surfaces in your household
Disinfecting or wiping down groceries
Disinfecting or wiping down mail or packages
Stocking up on food and supplies

Avoiding or cancelling domestic travel
Avoiding or cancelling international travel
Not ordering take-out from restaurants

Wearing a mask while out in public

Table A2

COVID Risk Scale. Please answer the following questions about your current situation

Yes(1) No (0)

Do you live with others who work or go to school outside the home?

Do you work outside the home?

Do you live with anyone who works or volunteers as a health care worker, first responder, or other position which may put them at greater risk of exposure to

others?

Do you work or volunteer as a health care worker, first responder, or other position which may put you at greater risk of exposure to others?

Do you live with anyone who has been ill with COVID?

Do you live with anyone who has been in close physical contact (less than 6 feet away) with someone with COVID?

Have you been in close physical contact (less than 6 feet away) with someone with COVID?

When outside your home, are you usually able to keep at least 6 feet away from others?

When outside your home, do you usually wear a face mask?

When outside your home, are other people around you wearing face masks?

Do you go to other indoor places where there are other people around, such as grocery stores or other businesses?

Do you have any chronic medical conditions, like chronic heart disease, lung disease, asthma, diabetes, or high blood pressure (hypertension)?
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Table A3

Distributions of Scale Scores
Scale Range Mean (SD)
COVID-19 behaviors 0-33 17.5 (9.1)
COVID-19 risks 0-10 3.2 (2.0)
Doubt 17-81 48.8 (14.5)
Depression and Anxiety 0-12 3.9@3.7)
Depression 0-6 1.9 (2.0)
Anxiety 0-6 1.9 (2.0)
Contamination obsessions 0-20 6.8 (4.7)
Contamination phobias 0-40 9.9 (11.1)
Obsessions, pre-pandemic 0-72 23.1 (19.2)
Obsessions, past-month 0-72 22.7 (20.0)
Obsessions, pre-pandemic, excluding washing items 0-60 19.4 (16.0)
Obsessions, past-month, excluding washing items 0-60 18.1 (16.9)

Table A4
Univariable Association between risk correlates and dichotomous outcomes

Contamination Obsessions (N =

2117)

2117)

Contamination Phobias (N =

Change in OCI-R Score” (N = Change in OCI-R Score excluding washing items”

634)

(N = 756)

Age

Sex (Male:Female)

PHQ Depression
Score

PHQ Anxiety Score

OCD (Yes:No)

Doubt Score

COVID Risk Score

0.96 (0.96-0.97) ©
1.70 (1.39-2.10) ©

1.62 (1.53-1.72) ©

1.68 (1.59-1.78) ©
2.91 (2.14-3.96) ©
1.05 (1.04-1.06) ©

1.27 (1.21-1.34) ©

0.96 (0.95-0.96) ©
2.41 (1.94-3.00) ©

1.97 (1.84-2.10) ©

1.87 (1.76-2.00) ©
3.86 (2.84-5.25) ©
1.09 (1.08-1.11) ©

1.54 (1.46-1.63) ©

0.96 (0.94-0.99) ©
1.79 (0.73-4.37)

1.82(1.48-2.24) ©

1.84 (1.49-2.26) ©
7.47 (1.51-3.71) ¢
1.04 (1.00-1.09) ©

1.49 (1.20-1.85) ©

0.96 (0.94-0.99) ¢
1.64 (0.72-3.77)

1.69 (1.39-2.05) ©

1.68 (1.38-2.04) ©
10.05 (2.60-38.83) ¢
1.04 (0.99-1.08)

1.61 (1.32-1.97) ©

# Change from 0 to 9 to 21+, among 634 participants with a pre-pandemic OCI-R score of 0-9.
b Change from 0 to 9 to 16+, among 756 participants with a pre-pandemic OCI-R score of 0-9, excluding washing items.

¢ p < 0.05.
4 p<0.01.
© p <0.001.
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