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Abstract

False negative tests for SARS-CoV-2 are common and have important public health and medical implications.
We tested the hypothesis that the proportion of positive SARS-CoV-2 real-time polymerase chain reaction
(RT-PCR) tests varied by time of day, suggesting variation in viral shedding by time of day. Among 30,000
clinical tests performed among symptomatic and asymptomatic patients in the Vanderbilt Affiliated
Healthcare Network from March-June 2020, we found evidence for diurnal variation in the proportion of
positive SARS-CoV-2 tests, with a peak around 2pm in the afternoon and 2-fold variation over the day.
Variation was most pronounced in outpatient and inpatient testing locations. These findings have important

implications for public health testing and vaccination strategies.
Competing Interest Statement

The authors have declared no competing interest.

Funding Statement

Dr. McNaughton received research funding from the Research Education Clinical Center, Tennessee Valley
Healthcare System, VA Office of Rural Health (ORH-10808), NIH (R21HL140381), VA (lIR-19-134), and Pfizer.

Author Declarations

Continue

https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1 1/5


https://www.medrxiv.org/
https://www.medrxiv.org/
https://www.medrxiv.org/content/about-medrxiv
https://www.medrxiv.org/submit-a-manuscript
https://connect.medrxiv.org/news/
https://www.medrxiv.org/content/alertsrss
https://www.medrxiv.org/search
http://orcid.org/0000-0003-0095-9134
https://www.medrxiv.org/content/what-unrefereed-preprint
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1.full-text
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1.article-info
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1.article-metrics
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1.full.pdf+html

29/07/2021 Diurnal variation in SARS-CoV-2 PCR test results: Test accuracy may vary by time of day | medRxiv

The details of the IRB/oversight body that provided approval or exemption for the research described are

given below:

The institutional Human Subjects Research Protection Program approved this study as non-human subjects

research.

All necessary patient/participant consent has been obtained and the appropriate institutional forms have

been archived.
Yes

| understand that all clinical trials and any other prospective interventional studies must be registered with
an ICMJE-approved registry, such as ClinicalTrials.gov. | confirm that any such study reported in the
manuscript has been registered and the trial registration ID is provided (note: if posting a prospective study
registered retrospectively, please provide a statement in the trial ID field explaining why the study was not

registered in advance).
Yes

| have followed all appropriate research reporting guidelines and uploaded the relevant EQUATOR Network

research reporting checklist(s) and other pertinent material as supplementary files, if applicable.

Yes

Paper in collection COVID-19 SARS-CoV-2 preprints from medRxiv and bioRxiv

Copyright The copyright holder for this preprint is the author/funder, who has granted medRxiv a
license to display the preprint in perpetuity. It is made available under a CC-BY-NC-ND 4.0

International license.

Continue

https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1 2/5


http://creativecommons.org/licenses/by-nc-nd/4.0/
http://connect.medrxiv.org/relate/content/181

29/07/2021 Diurnal variation in SARS-CoV-2 PCR test results: Test accuracy may vary by time of day | medRxiv

medRxiv Comment Policy

Comments are moderated for offensive or irrelevant content (can take ~24 hours). Duplicated submission is ’
unnecessary.

Please read our Comment Policy before commenting.

0 Comments medRxiv @ Disqus' Privacy Policy o Login

Q Recommend Sort by Newest

. Start the discussion...
™ N

LOG IN WITH OR SIGN UP WITH DIsaus (2)

Name

Be the first to comment.

4 subscribe Q Add Disqus to your siteAdd DisqusAdd A Do Not sell My Data

A Back to top

@ Previous Next ©
Posted March |3, 2021.

% Email
Download PDF -

> Share

Author Declarations
5 Data/Code
XML

@ Citation Tools

COVID-19 SARS-CoV-2 preprints from

medRxiv and bioRxiv

We're hiring: Click here for details.

Subject Area

Subject Areas

Continue

https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1 3/5


https://disqus.com/
https://disqus.com/home/forums/medrxiv/
https://help.disqus.com/customer/portal/articles/466259-privacy-policy
https://disqus.com/home/inbox/
https://publishers.disqus.com/engage?utm_source=medrxiv&utm_medium=Disqus-Footer
https://disqus.com/data-sharing-settings/
https://www.medrxiv.org/about/FAQ#faq_comments
https://www.medrxiv.org/content/10.1101/2021.03.12.21253493v1
https://www.medrxiv.org/content/10.1101/2021.03.10.21253235v2
https://www.medrxiv.org/content/early/recent
https://www.medrxiv.org/collection/addiction-medicine
https://www.medrxiv.org/collection/allergy-and-immunology
https://connect.medrxiv.org/relate/content/181
https://cshl.peopleadmin.com/postings/18221
https://twitter.com/intent/tweet?original_referer=https%3A%2F%2Fwww.medrxiv.org%2F&ref_src=twsrc%5Etfw&text=Diurnal%20variation%20in%20SARS-CoV-2%20PCR%20test%20results%3A%20Test%20accuracy%20may%20vary%20by%20time%20of%20day&tw_p=tweetbutton&url=https%3A%2F%2Fwww.medrxiv.org%2Fcontent%2F10.1101%2F2021.03.12.21253015v1
https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1.full.pdf
https://www.medrxiv.org/content/early/2021/03/13/2021.03.12.21253015.external-links
https://www.medrxiv.org/content/early/2021/03/13/2021.03.12.21253015.source.xml
https://www.medrxiv.org/
https://www.medrxiv.org/
https://www.medrxiv.org/
https://www.medrxiv.org/collection/infectious_diseases

29/07/2021

Diurnal variation in SARS-CoV-2 PCR test results: Test accuracy may vary by time of day | medRxiv

Anesthesia

Cardiovascular Medicine

Dentistry and Oral Medicine
Dermatology

Emergency Medicine

Endocrinology (including Diabetes Mellitus and Metabolic Disease)
Epidemiology

Forensic Medicine

Gastroenterology

Genetic and Genomic Medicine
Geriatric Medicine

Health Economics

Health Informatics

Health Policy

Health Systems and Quality Improvement
Hematology

HIV/AIDS

Infectious Diseases (except HIV/AIDS)
Intensive Care and Critical Care Medicine
Medical Education

Medical Ethics

Nephrology

Neurology

Nursing

Nutrition

Obstetrics and Gynecology
Occupational and Environmental Health
Oncology

Ophthalmology

Orthopedics

Otolaryngology

Pain Medicine

Palliative Medicine

Pathology

Pediatrics

Pharmacology and Therapeutics
Primary Care Research

Psychiatry and Clinical Psychology
Public and Global Health

Radinlosv and Imagsing

Continue

https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1

4/5


https://www.medrxiv.org/collection/anesthesia
https://www.medrxiv.org/collection/cardiovascular-medicine
https://www.medrxiv.org/collection/dentistry-and-oral-medicine
https://www.medrxiv.org/collection/dermatology
https://www.medrxiv.org/collection/emergency-medicine
https://www.medrxiv.org/collection/endocrinology-including-diabetes-mellitus-and-metabolic-disease
https://www.medrxiv.org/collection/epidemiology
https://www.medrxiv.org/collection/forensic-medicine
https://www.medrxiv.org/collection/gastroenterology
https://www.medrxiv.org/collection/genetic-and-genomic-medicine
https://www.medrxiv.org/collection/geriatric-medicine
https://www.medrxiv.org/collection/health-economics
https://www.medrxiv.org/collection/health-informatics
https://www.medrxiv.org/collection/health-policy
https://www.medrxiv.org/collection/health-systems-and-quality-improvement
https://www.medrxiv.org/collection/hematology
https://www.medrxiv.org/collection/hiv-aids
https://www.medrxiv.org/collection/infectious_diseases
https://www.medrxiv.org/collection/intensive-care-and-critical-care-medicine
https://www.medrxiv.org/collection/medical-education
https://www.medrxiv.org/collection/medical-ethics
https://www.medrxiv.org/collection/nephrology
https://www.medrxiv.org/collection/neurology
https://www.medrxiv.org/collection/nursing
https://www.medrxiv.org/collection/nutrition
https://www.medrxiv.org/collection/obstetrics-and-gynecology
https://www.medrxiv.org/collection/occupational-and-environmental-health
https://www.medrxiv.org/collection/oncology
https://www.medrxiv.org/collection/ophthalmology
https://www.medrxiv.org/collection/orthopedics
https://www.medrxiv.org/collection/otolaryngology
https://www.medrxiv.org/collection/pain-medicine
https://www.medrxiv.org/collection/palliative-medicine
https://www.medrxiv.org/collection/pathology
https://www.medrxiv.org/collection/pediatrics
https://www.medrxiv.org/collection/pharmacology-and-therapeutics
https://www.medrxiv.org/collection/primary-care-research
https://www.medrxiv.org/collection/psychiatry-and-clinical-psychology
https://www.medrxiv.org/collection/public-and-global-health
https://www.medrxiv.org/collection/radiology-and-imaging
https://www.medrxiv.org/collection/rehabilitation-medicine-and-physical-therapy
https://www.medrxiv.org/collection/respiratory-medicine
https://www.medrxiv.org/collection/rheumatology

29/07/2021 Diurnal variation in SARS-CoV-2 PCR test results: Test accuracy may vary by time of day | medRxiv
Sexual and Reproductive Health
Sports Medicine
Surgery
Toxicology
Transplantation

Urology

Chan
Supported by Zuckerberg
Initiative ™
Continue

https://www.medrxiv.org/content/10.1101/2021.03.12.21253015v1 5/5


https://www.medrxiv.org/collection/sexual-and-reproductive-health
https://www.medrxiv.org/collection/sports-medicine
https://www.medrxiv.org/collection/surgery
https://www.medrxiv.org/collection/toxicology
https://www.medrxiv.org/collection/transplantation
https://www.medrxiv.org/collection/urology
https://chanzuckerberg.com/

