The International Young Researchers’ Conference

DOI: doi.org/10.34614/iyrc0053

A cycle of stress: a study of increased
COVID-19 exposure through body-
focused repetitive behaviors

Hannah Pescaru
Prospect High School, United States
hannahtpescaru@gmail.com

Abstract

Body-focused repetitive behaviors (BFRBs),
impacting up to 5% of the population, are
behaviors in which a person uncontrollably fidgets
with his or her own body in ways that leave
physical harm. They can often be dismissed as
bad habits; however, BFRBs are actual disorders
and much harder to treat due to changes in brain
anatomy and external stressors. These disorders
leave the individual more susceptible to infection
through his or her increased contact with the
facial region and orifices. In a literature review and
synthesis, a potential link between body-focused
repetitive behaviors and COVID-19 exposure is
discussed; the added stress and anxiety of
contracting the virus results in an increase of
severity and frequency for these disorders, which,
in turn, further increases the risk of COVID-19
infection for this population. The end result is a
complex cycle in which an individual is trapped
between the stress of his or her conditions.
Methods of prevention are also discussed in order
to promote individual safety during the pandemic.
Keywords: Body-focused repetitive behavior,
BFRBs, Onychophagia, COVID-19, Stress

Introduction

Estimated to impact up to 5% of the
population, body-focused repetitive behaviors
(BFRBs) are behaviors in which an individual
repeatedly fidgets with his or her own body in
ways that leave physical harm (Roberts et al.,
2013). BFRBs—including trichotillomania (hair-
pulling), dermatillomania (skin-picking), and
onychophagia (nail-biting)—can be subclinical
and relatively common, but they can also be more
severe, albeit rarer (Houghton et al., 2017);
pathological manifestations of BFRBs can be
conceptualized as disorders (Houghton et al.,
2018).

The current COVID-19 pandemic revolves
around the transmission of the COVID-19 virus,
which is catalyzed by contact of viral particles with
the facial region. Humans are intrinsically prone to
touching their faces 10-20 times an hour, but
individuals with BFRBs are at an even greater risk
because of their compulsions (Sudharsan et al.,
2020). These compulsions tend to increase in
severity and frequency when an individual is
under stress (Grant et al., 2015). Therefore, the
stress of the COVID-19 pandemic should
theoretically exacerbate these behaviors, and, in
turn, increase COVID-19 exposure for the BFRB



population, creating a cycle of strain on each
individual’s health.

Body-focused repetitive behaviors are
stigmatized due to their novelty and lack of
discussion in the research world; consequently,
struggling individuals are already prone to feeling
isolated and misunderstood due to these
behaviors. During a time when there is a global
struggle, it is even more critical to reach out to
these individuals and make sure that their
problems are acknowledged and understood,
through both its causes and aggravators, before
discussing possible solutions to ensure we all
persevere through the COVID-19 crisis.

Methodology

With the COVID-19 pandemic being
relatively recent, there has been an influx of
literature  surrounding  various  protective
measures and adherence guidelines. Based on a
Pubmed and Google Scholar search, to our
knowledge there have not been any studies
focused on body-focused repetitive behaviors in
the coronavirus pandemic. A literature review was
conducted to identify BFRBs that may impede
adherence to established protective measures
against infectious disease spread. This analysis
was conducted by surveying articles in Pubmed
and Google Scholar that matched a
predetermined set of search terms. Disorders
were limited to mainly independent individuals,
excluding those left reliant on caregivers for basic
needs (ex. excluding disorders such as chorea,

cataplexy, etc. that could potentially increase risk).

Reviewed articles covering general disorders
such as autism and Tourette syndrome were also
excluded as they did not primarily focus on
physical compulsions and impulsivity. The search
strategy combined keywords of various iterations
of SARS-CoV-2, Coronavirus, or COVID-19 with
the broad category of BFRB and numerous
examples such as trichotillomania,
dermatillomania, and onychophagia to broaden
sensitivity while maintaining specificity. General
articles on body-focused repetitive behaviors
were excluded unless they also covered mental
triggers in order to better build a pandemic-

conscious framework with proposed risk
reduction strategies for individuals with a BFRB.
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FIGURE 1. PRISMA Flow Diagram depicting the
systematic review of 77 articles evaluated in this
study.

Results
Neurobiology behind BFRBs

BFRBs are still a relatively novel topic in the
research world, but some studies have suggested
a predisposition to the disorders through genetics
or experienced stress (Duke et al., 2009; Novak
et al., 2009). Modern imaging studies have also
been conducted to research the anatomical
differences in the brains of BFRB groups and
control groups. One such study provided
evidence for cortico-basal ganglia circuit
dysfunction in obsessive-compulsive-spectrum
disorders (Graybiel et al., 2000). As corticostriatal
circuits and the basal ganglia are both responsible
for regulating impulsive motor behavior, damage
or lesions to any part of these circuits could lead
to their hyperactivity and abnormal repetition of
behavior (Graybiel et al., 2000; Lanciego et al.,
2012; Langen et al., 2010; Laplane et al., 1989).
This dysfunctional impulsivity can lead to a
dysregulation in the brain’s dopamine reward
system, increasing feelings of pleasure,
gratification, or emotional release in BFRB
patients when engaging in their behaviors
(Flessner et al., 2012; Griffin et al., 2018).

Another studied characteristic of these
behaviors is their ability to seemingly increase
pain tolerance in their patients. A fairly recent
study conducted by Professor Jon Grant
compiled evidence that individuals with a BFRB
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(specifically dermatillomania) were able to
withstand higher levels of pain as compared to
those in control groups; while still reporting similar
levels of pain intensity, individuals with
dermatillomania experienced dampened
autonomic responses (Grant et al., 2017). These
results can be extrapolated to other BFRBs and
can help explain why these individuals actively
and subconsciously continue to engage in these
painful behaviors. According to the 5th edition of
Diagnostic and Statistical Manual of Mental
Disorders, the diagnostic criteria for body-
focused repetitive behaviors also involves
identifying a patient’s impairment in function from
engaging in his or her behaviors as well as
repeated attempts to reduce or stop them.
These studies give a brief background on
BFRBs and how difficult it may be for any patient
to stop engagement; however, as stress is
hypothesized to exacerbate these behaviors, the
added anxiety of the COVID-19 pandemic could
greatly increase this difficulty (Grant et al., 2015).
Furthermore, since the spread of the COVID-19
virus is expedited through contact with one’s face
and orifices, individuals with BFRBs could be at a
greater risk for contracting the virus. The
conjunction of these two phenomena could
potentially lead to a complex cycle in which BFRB
patients stress over their chances of being
infected with COVID-19, leading to more
engagement in their behaviors in order to relieve
that stress but increasing their chances even
more.
Implications during the COVID-19 Pandemic
Body-focused repetitive behaviors are
already associated with increased sensory
sensitivity, indicating potential abnormalities in the
sensory process (Houghton et al.,, 2017). This
sensory sensitivity could potentially indicate that
individuals with BFRBs are already more prone to
feelings of anxiety and stress after consuming
media covering COVID-19. BFRBs were also
found to be maladaptive emotional regulation
mechanisms, with higher feelings of perceived
stress leading to greater disease severity;
trichotillomania  specifically was shown to
increase in severity in patients that have

experienced past traumatic events (Grant et al.,
2015; Houghton et al., 2016; Miller et al., 2017;
Roberts et al., 2013). Individuals with BFRBs
demonstrated an increased reaction time in which
to control these feelings of stress (Murphy et al.,
2016). The synthesis of these studies offer an
explanation as to how body-focused repetitive
behaviors are exacerbated by feelings of stress
and anxiety.

Simultaneously, body-focused repetitive
behaviors, specifically onychophagia, were
shown to increase risk of infection of
enterobacteriaceae (Kamal et al., 2015; Reddy et
al., 2013). Onychophagia is characterized by the
practice of keeping one’s hands close to his or her
mouth from a few seconds to half a minute
(Sachan et al., 2012). In this time, the fingers act
as carriers of microorganisms from the external
oral environment into the oral cavity, whose warm
and moist environment can support the growth of
these microorganisms (Kamal et al., 2015; Reddy
et al., 2013). This data can be extrapolated to the
transmission of the COVID-19 virus, which is
highly contagious and can last on surfaces from a
few hours to days. In fact, a 2020 study has
provided evidence for an increased chance of
being diagnosed for a general psychiatric disorder
three months after an infection with COVID-19;
correspondingly, a diagnosis of a general
psychiatric disorder the previous year was found
to be associated with a 65% higher chance for
contracting COVID-19, regardless of known
physical health risk factors (Taquet et al. 2020).

In summary, individuals with body-focused
repetitive behaviors are already more impacted
stress-wise by media concerning the current
pandemic, but the increased engagement in
these behaviors further increases their risk for
contracting COVID-19. As a result, during this
pandemic, these individuals are experiencing a
cycle in which their own behaviors aggravate their
conditions mentally, emotionally, and physically.

Discussion

These results show that individuals with
body-focused repetitive behaviors are at risk of
worsening their mental and physical healths by
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themselves. Consequently, potential prevention
methods must be discussed in order to protect
this population from the stress of COVID-19
infections. For the best possible result, patients
should consult their primary care physician to
identify what treatment is best for them. One
possibility for general prevention and treatment
for BFRBs is therapy, including pharmacotherapy,
psychotherapy, and cognitive-behavioral therapy.
Pharmacotherapy can include treatment with
drugs such as n-acetylcysteine and clomipramine,
although data researching these substances is
limited (Grant, 2019; Phillips et al., 2021).
Cognitive-behavioral therapy, most commonly
habit reversal therapy, is also proven to be
efficacious in affected individuals (Gunter et al.,
2009). This primarily behavioral therapy involves
awareness training, stimulus control, and
competing response training; essentially, work
must be done by each individual to identify and
suppress his or her personal triggers, as well as
find behavioral substitutes, such as sitting on their
hands to prevent engagement in the BFRB
(Phillips et al., 2021). Loved ones also play
a critical role in an affected individual’s treatment.
By establishing a supportive and positive
environment, loved ones can offer vital
encouragement to boost the individual's self-
confidence (Baghchechi et al., 2020).

For onychophagia specifically, aversive
therapy can include using olive oil or bitter-tasting
polish in order to deter individuals from biting or
chewing on his or her fingers (Baghchechi et al.,
2020); however, especially during the COVID-19
pandemic, this solution can be harmful as it would
still potentially involve contact with the oral cavity.
One specific solution is the wearing of a smart
device that would alert the user when his or her
hands are unintentionally brought up to the face;
humans are naturally prone to touching their
faces 10-20 times an hour, increasing their risk of
viral infection, and so these devices could be a
harmless, effective way to avoid that contact
(Sudharsan et al., 2020).

For general COVID-19 prevention, all
individuals should continue with handwashing,
cleaning high-touch surfaces, and wearing masks

to avoid the spreading of particles. Not only would
this ultimately help the individual with a BFRB by
reducing possibility of exposure, but it would also
protect family and friends from transmission as
well.

Some limitations of this study could include
lack of data or research previously done on this
subject. For example, BFRBs tend to be more
common in adolescents (Hull et al., 2020);
simultaneously, teenagers tend to be the
population avoiding social distancing (Miller,
2020). Perhaps this connection is evidence that
BFRBs are not a partial cause to COVID-19
infection, but only a concurrent statistic. Even so,
people that have BFRBs, specifically
onychophagia, and participate in social distancing
are still statistically more probable to be exposed
to pathogens (Kamal et al., 2015); as a result, it is
still necessary to delve deeper into this subject in
order to protect these individuals and those
around them. More steps can be taken in terms of
research, such as mirroring Taquet’'s 2020 study
on the connection of COVID-19 infection rates
with psychiatric disorders but increasing the level
of specificity. The hope is to find irrefutable results
that protect this population so they no longer
expose themselves or others to an already-
devastating virus.

To conclude, individuals with body-
focused repetitive behaviors are more inclined to
touch their faces and facial orifices than the
average person, increasing their risk of
contracting COVID-19. This added anxiety and
pressure further contributes to behavior
engagement, resulting in a cycle of immense
stress for the individual’s health in a time when the
world is already suffering under the stress of a
global pandemic.

References

Abbott, A. E., Linke, A. C., Nair, A., Jahedi, A., Alba, L. A., Keown,
C. L., ... Muller, R.-A. (2017, November 21). Repetitive
behaviors in autism are linked to imbalance of
corticostriatal connectivity: a functional connectivity MRI

study. OUP Academic.
https://academic.oup.com/scan/article/13/1/32/464482
5.

American Psychiatric Association. (2017). Diagnostic and
statistical manual of mental disorders: Dsm-5 (5th ed.).

The International Young Researchers’ Conference, March 27-28, 2021, Virtual



AR. Aron, P. C. F., AR. Aron, T. W. R., LS. Camilla d'Angelo, D. M.
E., SR. Chamberlain, L. M., SR. Chamberlain, L. A. M.,

SR. Chamberlain, B. L. O., ... DW. Woods, C. A. F. (1970,

January 1). Cortical thickness abnormalities in
trichotillomania: international multi-site analysis. Brain

Imaging and Behavior.
https://link.springer.com/article/10.1007/s11682-017-
9746-3.

Baghchechi, M., Pelletier, J. L., & Jacob, S. E. (2020, September
17). The art of prevention: The importance of tackling the
nail biting habit. International Journal of Women's
Dermatology.
https://www.sciencedirect.com/science/article/pii/S235
264752030143X.

Beucke, J. C. (2013, June 1). Abnormally High Degree
Connectivity of the Orbitofrontal Cortex in Obsessive-
Compulsive Disorder. JAMA Psychiatry.
https://jamanetwork.com/journals/jamapsychiatry/fullarti
cle/1679420.

Blum, A. W., Search for more papers by this author, Chamberlain,
S. R., Harries, M. D., Odlaug, B. L., Redden, S. A,, ... B,
M. (2018, April 24). Neuroanatomical Correlates of
Impulsive Action in Excoriation (Skin-Picking) Disorder.
The Journal of Neuropsychiatry and  Clinical
Neurosciences.
https://neuro.psychiatryonline.org/doi/full/10.1176/appi.
neuropsych.17050090.

Duke, D. C., Keeley, M. L., Geffken, G. R., & Storch, E. A. (2009,
October 30). Trichotillomania: A current review. Clinical

Psychology Review.
https://www.sciencedirect.com/science/article/abs/pii/S
0272735809001445.

Elston, D. M. (2019, November 8). Trichotillomania. Medscape.
https://emedicine.medscape.com/article/107 1854-
overview.

Fineberg, N. A., Potenza, M. N., Chamberlain, S. R., Berlin, H. A,,
Menzies, L., Bechara, A., ... Hollander, E. (2010,
February). Probing compulsive and impulsive behaviors,
from animal models to endophenotypes: a narrative
review. Neuropsychopharmacology : official publication
of the American College of Neuropsychopharmacology.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC305560
6/.

Flessner, C. A., Knopik, V. S., & McGeary, J. (2012, April 24). Hair
pulling disorder (trichotillomania): Genes, neurobiology,
and a model for understanding impulsivity and
compulsivity. Psychiatry Research.
https://www.sciencedirect.com/science/article/abs/pii/S
0165178112001485?via%3Dihub.

Grant, J. E. (2019, January). Trichotillomania (hair pulling

disorder). Indian Journal of Psychiatry.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC634341
8/.

Grant, J. E., Leppink, E., & Chamberlain, S. (2015, February 18).
Body focused repetitive behavior disorders and
perceived stress: Clinical and cognitive associations.

Journal of Obsessive-Compulsive and Related Disorders.

https://www.sciencedirect.com/science/article/abs/pii/S
2211364915000202.
Grant, J. E., Redden, S. A., & Chamberlain, S. R. (2016,

December 31). Cold pressor pain in skin picking disorder.

Psychiatry Research.

https://www.sciencedirect.com/science/article/abs/pii/S
0165178116314718?via%3Dihub.

Graybiel, A. M., & Rauch, S. L. (2000, November 1). Toward a
Neurobiology of Obsessive-Compulsive  Disorder.
Neuron. https://www.cell.com/neuron/fulltext/S0896-
6273(00)00113-
67_returnURL=https%3A%2F%2Flinkinghub.elsevier.co
m%2Fretrieve%2Fpii%2FS0896627300001136%3Fsho
wall%3Dtrue.

Griffin, T., Fehlhaber, K., Black, K., & Jones, R. (2018, November
2). The Neuroscience of Body-Focused Repetitive
Behaviors. Knowing Neurons.
https://knowingneurons.com/2018/11/01/bfrb/.

Gunter, R. W., & Whittal, M. L. (2009, November 10).
Dissemination of cognitive-behavioral treatments for
anxiety disorders: Overcoming barriers and improving
patient  access.  Clinical ~ Psychology  Review.
https://www.sciencedirect.com/science/article/abs/pii/S
0272735809001561.

Houghton, D. C., Alexander, J. R., Bauer, C. C., & Woods, D. W.
(2017, December 27). Abnormal perceptual sensitivity in
body-focused repetitive behaviors. Comprehensive
Psychiatry.
https://www.sciencedirect.com/science/article/abs/pii/S
0010440X17302675.

Houghton, D. C., Alexander, J. R., Bauer, C. C., & Woods, D. W.
(2018, October 2). Body-focused repetitive behaviors:
More prevalent than once thought? Psychiatry Research.
https://www.sciencedirect.com/science/article/abs/pii/S
01651781183087347?via%3Dihub.

Houghton, D. C., Mathew, A. S., Twohig, M. P., Saunders, S. M.,
Franklin, M. E., Compton, S. N., ... Woods, D. W. (2016,
September 24). Trauma and trichotillomania: A tenuous
relationship. Journal of Obsessive-Compulsive and

Related Disorders.
https://www.sciencedirect.com/science/article/abs/pii/S
2211364916301543.

Hull, M. (Ed.). (2020, November 1). Body-Focused Repetitive
Behaviors Statistics. The Recovery Village Drug and
Alcohol Rehab.
https://www.therecoveryvillage.com/mental-
health/body-focused-repetitive-behaviors/related/brfbs-
statistics/.

Kamal, F. G., & Bernard, R. A. (2015). Influence of nail biting and
finger sucking habits on the oral carriage of
Enterobacteriaceae. Contemporary clinical dentistry.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC445674
4/.

Lanciego, J. L., Luquin, N., & Obeso, J. A. (2012, December 1).
Functional neuroanatomy of the basal ganglia. Cold
Spring Harbor perspectives in medicine.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC354308
0/#:~text=The%20%E2%80%9Cbasal%20ganglia%E2
%80%9D%20refers%20to,functions%20and%20behavi
0rs%2C%20and%20emotions.

Langen, M., Durston, S., Kas, M. J. H., Engeland, H. van, & Staal,
W. G. (2010, February 12). The neurobiology of repetitive
behavior: ...and men. Neuroscience & Biobehavioral
Reviews.
https://www.sciencedirect.com/science/article/abs/pii/S
0149763410000291?via%3Dihub.

Laplane, D., Levasseur, M., Pillon, B., Dubois, B., Baulac, M.,
Mazoyer, B., ... Baron, J. C. (1989, June 1).

The International Young Researchers’ Conference, March 27-28, 2021, Virtual



OBSESSIVE-COMPULSIVE AND OTHER
BEHAVIOURAL CHANGES WITH BILATERAL BASAL
GANGLIA LESIONS: A NEUROPSYCHOLOGICAL,
MAGNETIC RESONANCE IMAGING AND POSITRON
TOMOGRAPHY STUDY. OuP Academic.
https://academic.oup.com/brain/article-
abstract/112/3/699/293606?redirectedFrom=fulltext.

Miller, C. (2020, November 5). Supporting Teenagers and Young
Adults During the Coronavirus Crisis. Child Mind Institute.
https://childmind.org/article/supporting-teenagers-and-
young-adults-during-the-coronavirus-crisis/.

Miller, M. L., & Brock, R. L. (2017, February 14). The effect of
trauma on the severity of obsessive-compulsive
spectrum symptoms: A meta-analysis. Journal of Anxiety
Disorders.
https://www.sciencedirect.com/science/article/abs/pii/S
0887618516303115.

Murphy, Y. E., & Flessner, C. A. (2016, December 6). An
investigation of impulsivity in young adults exhibiting
body-focused repetitive behaviors. Journal of Obsessive-

Compulsive and Related Disorders.
https://www.sciencedirect.com/science/article/abs/pii/S
2211364916300756.

Novak, C. E., Keuthen, N. J., Stewart, S. E., & Pauls, D. L. (2009,

February 6). A twin concordance study of trichotillomania.

Wiley Online Library.
https://onlinelibrary.wiley.com/doi/abs/10.1002/ajmg.b.3
0922.

Phillips, K. A., & Stein, D. J. (2021). Body-Focused Repetitive
Behavior Disorder - Psychiatric Disorders. Merck
Manuals Professional Edition.
https://www.merckmanuals.com/professional/psychiatri
c-disorders/obsessive-compulsive-and-related-
disorders/body-focused-repetitive-behavior-disorder.

Reddy, S., Sanjai, K., Kumaraswamy, J., Papaiah, L., & Jeevan, M.
(2013). Oral carriage of enterobacteriaceae among
school children with chronic nail-biting habit. Journal of

oral and  maxillofacial  pathology : JOMEFP.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC383022
0/.

Roberts, S., O'Connor, K., & Bélanger, C. (2013, May 17). Emotion
regulation and other psychological models for body-
focused repetitive behaviors. Clinical Psychology Review.
https://www.sciencedirect.com/science/article/abs/pii/S
027273581300072X.

Sachan, A., & Chadurvedi, T. P. (2012). Onychophagia (Nail
Biting), anxiety, and malocclusion. Indian Journal of
Dental Research.
https://www.ijdr.in/text.asp?2012/23/5/680/107399.

Sudharsan, B., Sundaram, D. S., Sundaram, D., Breslin, J. G., &
Ali, M. I. (2020, October 1). Avoid Touching Your Face:
A Hand-to-face 3D Motion Dataset (COVID-away) and
Trained Models for Smartwatches. Avoid Touching Your
Face: A Hand-to-face 3D Motion Dataset (COVID-away)

and Trained Models for Smartwatches | 10th
International Conference on the Internet of Things
Companion.

https://dl.acm.org/doi/abs/10.1145/3423423.3423433.
Taquet, M., Luciano, S., Geddes, J. R., & Harrison, P. J. (2020,
January 1). Bidirectional associations between COVID-
19 and psychiatric disorder: a study of 62,354 COVID-
19 cases. medRXxiv.

https://www.medrxiv.org/content/10.1101/2020.08.14.2
0175190v1 .full-text.

White, M. P., Shirer, W. R., Molfino, M. J., Tenison, C., Damoiseaux,
J. S., & Greicius, M. D. (2013, June 15). Disordered
reward processing and functional connectivity in
trichotillomania: A pilot study. Journal of Psychiatric
Research.
https://www.sciencedirect.com/science/article/abs/pii/S
0022395613001544?via%3Dihub.

Whitehouse, C. M., & Lewis, M. H. (2015, June 20). Repetitive
Behavior in Neurodevelopmental Disorders: Clinical and
Translational ~ Findings. The  Behavior  Analyst.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC462951
2/.

The International Young Researchers’ Conference, March 27-28, 2021, Virtual



