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ABSTRACT

Clinical equipoise is characterized by genuine uncertainty within the medical community about the effectiveness of a medical intervention. Its existence is often
deemed necessary for clinical trials and signals a need for higher quality evidence, most often with randomized controlled trials, before the intervention can be
considered effective. A leading official of the United States’ Centers for Disease Control and Prevention Director, when testifying before Congress in February of 2023,
indicated there was no need for randomized controlled trials of masking because, owing to overwhelming evidence of benefit, there was no longer equipoise about
masking children for COVID-19. We disagree with this statement and outline the reasons why in this piece. We review the concept of clinical equipoise specifically
using the example of child masking. We list reasons equipoise still exists for masking children, including a lack of consensus among experts, contradictory medical
evidence and recent and ongoing randomized efforts. Finally, we differentiate between clinical equipoise and ethical appropriateness. Despite ongoing equipoise
about masking children, we outline why, owing to lack of evidence of net benefit, recommending this intervention does not currently appear to be medically ethical.

1. Introduction

On Feb 8, 2023, a leading official of the Centers for Disease Control
and Prevention (CDC) testified before Congress and was asked why the
agency did not perform any randomized controlled trials of masking,
specifically with respect to children [1]. The CDC official replied, “I'm
not sure anybody would have proposed a clinical trial because, in fact,
there wasn’t equipoise to the question anymore,” and then alluded to a
number of observational studies that had suggested evidence of benefit.

The position that equipoise does not exist for masking children for
COVID-19 is contradicted by threer lines of evidence: 1. Disagreement
among experts and variations in guidelines, 2. Ambiguity of evidence
and 3. The presence of recent and ongoing randomized efforts.

We review the concept of equipoise, describe how equipoise appears
in real life and at what point it may no longer exist. Finally, we discuss
how, even if there is equipoise for masking children, most would
consider it medically unethical to recommend any intervention when
the totality of evidence fails to find a net benefit.

1.1. The history of clinical equipoise

The use of randomized trials to assess medical interventions dates

back to a 1940s trial of streptomycin for tuberculosis [2]. At this time,
the determination that there was sufficient uncertainty to warrant a
randomized trial arose from individual clinicians having no treatment
preference. This lack of treatment preference by an individual was
termed “theoretical equipoise” by Benjamin Freedman in 1987 [3]. He
argued a true lack of preference on the part of the investigator occurs so
rarely that it would inappropriately preclude most trials [3]. For this
reason, he proposed the broader “clinical equipoise,” defined as
“genuine uncertainty within the medical expert community ... about the
preferred treatment.” [3] Though there have been critics of Freedman’s
“clinical equipoise,” his argument that uncertainty within the medical
community is a more appropriate prerequisite for clinical trials than an
individual lack of preference has become generally accepted, particu-
larly as we discover many interventions clinicians strongly believed
worked went on to be found ineffective in randomized studies [4].

1.2. Disagreement among experts and evidence of ongoing equipoise

Beliefs about the effectiveness and appropriateness of mask-wearing
for respiratory infections vary widely by geographic location, type of
mask, age and circumstance. The U.S. CDC, as of September 2023,
continues to recommend [5] that children as young as 2 years old wear a
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high-quality mask or respirator when their community COVID-19 dis-
ease burden is considered “high” (or at “medium” disease levels if they
themselves are considered “high risk™). This is in contrast to the Euro-
pean Centre for Disease Prevention and Control (ECDC) [6], which never
recommended masking for COVID-19 for children under the age of 12.
The World Health Organization never recommended masks for children
under 6 and now only recommends masks in indoor situations where
risk of exposure or severe disease is high [7]. CDC and ECDC specifically
recommend higher quality medical or respirator masks, while the WHO
indicates cloth masks are “acceptable.” [7] Thus there still appears to be
equipoise about mask type. However, none of these international or-
ganizations recommend masking outdoors in non-crowded spaces, thus
it seems there may no longer be equipoise for masking in this setting.

Multiple international experts have argued against masking children
citing both a lack of high-quality evidence of benefit and concerns about
harms to learning and development [8-10], especially among pre-school
age children [10]. One review by physicians from Uruguay and the
United States pointed to a long list of studies documenting harms
associated with masking children including increased anxiety, physical
discomfort, decreased learning ability and recognition of emotion and
sound [11]. On the other hand, some experts from the United States [12,
13] have pointed to the substantial effectiveness of masks noted in some
observational studies against SARS-CoV-2 transmission as evidence
masking children may even play a role in reducing systemic racism [13].

However, practically speaking, fewer and fewer people are wearing
masks, even in most healthcare settings. This suggests there is a growing
consensus about masking among the general public. At the same time, in
the summer and fall of 2023, a number of educational programs [14,15,
31]continue to require masks for children under certain circumstances
based on the CDC’s guidance. It is unclear if more masking requirements
may return to schools over the coming winter months or for other res-
piratory infections. The different viewpoints heldby medical experts
indicates equipoise continues to exist for masking children even down to
the age of two.

1.3. Ambiguity of the current evidence

A fundamental reason for the continued lack of consensus about
mask-wearing for respiratory viruses is ambiguity of evidence. However,
data from the two existing Cochrane Reviews of randomized data have
been consistent, and unsupportive of masking. These reviews published
in 2020 and 2023 [16,17], included randomized trials of surgical/-
medical masks and N95/P2 respirators, with some study participants as
young as five. The first included 14 trials for influenza, influenza-like
illness and respiratory syncytial virus in the community, healthcare
and home settings. It concluded that masks did not result in a clear
reduction of disease, although there was low to moderate certainty in
their conclusions. The follow up review included 17 trails with 3 ran-
domized trials for COVID-19 and, again, pooled results regarding med-
ical or surgical masks compared with no masks concluded “wearing
masks in the community probably makes little or no difference to the
outcome of laboratory-confirmed influenza/SARS-CoV-2 compared to
not wearing masks.” The authors stated data were “very uncertain”
about N95/P2 respirators.

1.4. Contradictory observational studies

Numerous observational studies conducted during the COVID-19
pandemic found mask wearing to be associated with lower case rates
[13,18-20]. However, given places and people who wear masks tend to
differ in many ways beyond mask-wearing, these studies face substan-
tial, if not insurmountable, challenges when attempting to adjust for
confounding variables [21,22]. Many studies did not include control or
comparator groups [23-25]. Some associations between mask re-
quirements and lower case rates may also be spurious due to limited
study time frame or small population [22,26].
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Observational studies are designed to look for an association be-
tween masking and lower case rates, but are, with very few exceptions,
unable to infer causality. Some natural experiments can also substan-
tially reduce confounding by choosing a situation where the only
meaningful variable that differs is mask use. This appears to have been
the case with a regression discontinuity study from Catalonia, Spain
[27], which took advantage of 5- and 6-year-old children having
differing mask policies [27]. Researchers found no significant difference
in cases or transmission rates between the masked 6-year-olds and
unmasked 5-year-olds.

However, other natural experiments, where a mask mandate disap-
pears for one group but not another may face the challenge of not being
able to adjust for confounding factors that change along with the
mandate [13,22]. Randomized controlled trials are able to greatly
reduce bias and are, assuming proper study design, much more reliable
for ruling in or out specific causal relationships. However, these have not
been conducted in all settings, including educational settings or limited
to brief hospital encounters where N95/respirator masks are worn
consistently. Ongoing disagreement in these circumstances likely stems
from a lack of more certain evidence and is consistent with ongoing
equipoise.

1.5. Recent and ongoing randomized investigations

The presence of numerous recent randomized trials of masking in the
community and healthcare setting speaks to the fact that multiple in-
dependent expert groups simultaneously assessed the landscape of evi-
dence and found it also compatible with equipoise. Randomized studies
of masking were recently completed in Denmark, Bangladesh, Canada,
Egypt, Israel, Pakistan, Guinea Bissau and there is one ongoing ran-
domized study of masking in Norway. Notably, this ongoing study is not
recruiting anyone younger than 18, thus will not provide specific data
for children.

1.6. Masking children: medical ethics and the end of equipoise

Most of the world’s population has immunity to COVID-19 and the
severity of the disease has decreased drastically [28]. One study from
the UK reported no omicron deaths in children who had already been
infected [29], compared with an initial worldwide infection fatality rate
in children of around 3/million [30]. Worldwide, adults in general are
choosing not to mask. Thus, the question arises: Is there still genuine
uncertainty about masking children for COVID-19. In other words, is
there still equipoise?

As late as September of 2023, a group of experts and the US CDC [5]
continues to recommend masking children two and older in certain
circumstances. The ECDC and WHO continue to mention masking chil-
dren over ages 11 and 5, respectively, as an option for disease mitigation
[5,6]. Thus there appears to still be equipoise about masking children.

However, a careful discernment of the evidence reveals a lack of
evidence of net benefit of this intervention. Thus ethically, according to
the principle of non-maleficence, the intervention would be considered
unethical. As public awareness increases about the absence of high-
quality data demonstrating benefit, equipoise may disappear, though
may once again reappear with the emergence or resurgence of another
respiratory disease threat. At that time, it will be indicated to obtain
high-quality evidence from randomized trials before concluding based
on low-quality evidence that the benefits of masking children will
outweigh the harms, even for a limited period of time.

2. Conclusion

A leading CDC official stated no randomized trials of masking were
done in children due to a lack of equipoise, citing overwhelming benefits
found in observational studies. However, the presence of widespread
disagreement among experts, remaining ambiguity of evidence, with
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pooled randomized trials being negative, and the presence of recent and
ongoing randomized investigations all support the presence of equi-
poise. At the same time, weighing the current high-quality evidence with
known and potential harms [11], recommending masking for children
goes against basic medical ethics. Currently, the onus lies with the public
health agencies that continue to recommend masking children, espe-
cially when this can lead to mandates, to produce high-quality data to
guide their recommendations rather than rely on low-quality observa-
tional data as if it were settled science.

Funding
None.
Declaration of competing interest

The authors declare the following financial interests/personal re-
lationships which may be considered as potential competing interests:
Vinay Prasad’s Disclosures. (Research funding) Arnold Ventures (Roy-
alties) Johns Hopkins Press, Medscape, and MedPage (Honoraria) Grand
Rounds/lectures from universities, medical centers, non-profits, and
professional societies. (Consulting) UnitedHealthcare and OptumRX.
(Other) Plenary Session podcast has Patreon backers, YouTube, and
Substack. Tracy Beth Hgeg’s Disclosures. (Honoraria) Brownstone
Institute, Global Liberty Institute. (Consulting) Florida Department of
Health (Other) Substack, payment for writing at The Atlantic, Los
Angeles Times, New York Times, The Hill and Tablet Magazine. Dr.
Gonzalez has no disclosures to report.

References

[1] Energy & Commerce, Joint Oversight and Investigations Subcommittee and Health
Subcommittee Hearing “The Federal Response to COVID-19, 2023. February 8, htt
ps://energycommerce.house.gov/events/joint-oversight-and-investigations-s
ubcommittee-and-health-subcommittee-hearing-titled-the-federal-response-to-covi
d-19-1. (Accessed 16 February 2023).

Medical research council, STREPTOMYCIN treatment of pulmonary tuberculosis,

Br. Med. J. 2 (4582) (1948 Oct 30) 769-782. PMID: 18890300; PMCID:

PMC2091872.

B. Freedman, Equipoise and the ethics of clinical research, N. Engl. J. Med. 317

(1987) 141-145.

V. Prasad, A. Vandross, C. Toomey, M. Cheung, J. Rho, S. Quinn, S.J. Chacko,

D. Borkar, V. Gall, S. Selvaraj, N. Ho, A. Cifu, A decade of reversal: an analysis of

146 contradicted medical practices, Mayo Clin. Proc. 88 (8) (2013 Aug) 790-798.

Centers for Disease Control and Prevention, Use and Care of Masks, Updated May

11, 2023, https://www.cdc.gov/coronavirus/2019-ncov/prevent-getting-sic

k/about-face-coverings.html. (Accessed 28 July 2023).

European Center for Disease Prevention and Control, Questions and Answers on

COVID-19: Children Aged 1-18 Years and the Role of School Settings, 2022.

Updated April 26, https://www.ecdc.europa.eu/en/covid-19/questions-answers

/questions-answers-school-transmission. (Accessed 16 February 2023).

World Health Organization, Coronavirus Disease (COVID-19): Children and Masks,

Updated March 7th, 2022. Accessed July 28th, 2023, https://www.who.int/new

s-room/questions-and-answers/item/q-a-children-and-masks-related-to-covid-19.

[8] A.P.S. Munro, R.C. Hughes, Face coverings have little utility for young school-aged

children, Arch. Dis. Child. 108 (2) (2023 Feb) 77-78, https://doi.org/10.1136/

archdischild-2022-324809. Epub 2022 Nov 3. PMID: 36328440.

S.N. Ladhani, Face masking for children - time to reconsider, J. Infect. 85 (6) (2022

Dec) 623-624, https://doi.org/10.1016/].jinf.2022.09.020. Epub 2022 Sep 25.

PMID: 36170896; PMCID: PMC9509699.

[10] R.C. Hughes, S.S. Bhopal, M. Tomlinson, Making pre-school children wear masks is
bad public health, Public Health Pract (Oxf). 2 (2021 Nov), 100197, https://doi.
0rg/10.1016/j.puhip.2021.100197. Epub 2021 Oct 2. PMID: 34841375; PMCID:
PMC8608397.

[11] T.B. Hgeg, S. Gonzalez-Dambrauskas, V. Prasad, The United States’ decision to
mask children as young as two for COVID-19 has been extended into 2023 and
beyond: the implications of this policy, Paediatr. Respir. Rev. (2023 Apr 25),
https://doi.org/10.1016/].prrv.2023.04.004. $1526-0542(23)00019-2.

[12] J. Raifman, T. Green, Universal masking policies in schools and mitigating the
inequitable costs of covid-19, N. Engl. J. Med. 387 (21) (2022 Nov 24) 1993-1994,
https://doi.org/10.1056/NEJMe2213556. Epub 2022 Nov 9. PMID: 36351264,
PMCID: PMC9730911.

[13] T.L. Cowger, E.J. Murray, J. Clarke, M.T. Bassett, B.O. Ojikutu, S.M. Sanchez,

N. Linos, K.T. Hall, Lifting universal masking in schools - covid-19 incidence among
students and staff, N. Engl. J. Med. 387 (21) (2022 Nov 24) 1935-1946, https://

[2

fa]

[3

=

[4

=

[5

fad}

[6

=

[7

—

[9

—

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

Public Hedlth in Practice 6 (2023) 100428

doi.org/10.1056/NEJMo0a2211029. Epub 2022 Nov 9. PMID: 36351262; PMCID:
PMC9743802.

Johns Hopkins Center for Talented Youth. COVID-19 Updates. Updated 6/8/2023.
Accessed July/28/2023. https://cty.jhu.edu/who-we-are/covid.

Washington State Department of Health, Guidance to Prevent and Respond to
COVID-19 in K-12 Schools and Child Cares, 2023. Updated May 30, https://doh.
wa.gov/sites/default/files/2022-10/821165-K12SchoolsChildCare2022-2023.pdf.
(Accessed 28 July 2023).

T. Jefferson, C.B. Del Mar, L. Dooley, E. Ferroni, L.A. Al-Ansary, G.A. Bawazeer, M.
L. van Driel, M.A. Jones, S. Thorning, E.M. Beller, J. Clark, T.C. Hoffmann, P.

P. Glasziou, J.M. Conly, Physical interventions to interrupt or reduce the spread of
respiratory viruses, Cochrane Database Syst. Rev. 11 (2020), CD006207, https://
doi.org/10.1002/14651858.CD006207.pub5. (Accessed 28 July 2023).

T. Jefferson, L. Dooley, E. Ferroni, L.A. Al-Ansary, M.L. van Driel, G.A. Bawazeer,
M.A. Jones, T.C. Hoffmann, J. Clark, E.M. Beller, P.P. Glasziou, J.M. Conly,
Physical interventions to interrupt or reduce the spread of respiratory viruses,
Cochrane Database Syst. Rev. 1 (2023), CD006207, https://doi.org/10.1002/
14651858.CD006207.pub6. (Accessed 28 July 2023).

S.E. Budzyn, M.J. Panaggio, S.E. Parks, M. Papazian, J. Magid, M. Eng, L.C. Barrios,
Pediatric COVID-19 cases in counties with and without school mask requirements -
United States, july 1-september 4, 2021, MMWR Morb. Mortal. Wkly. Rep. 70 (39)
(2021 Oct 1) 1377-1378, https://doi.org/10.15585/mmwr.mm7039e3. PMID:
34591829; PMCID: PMC8486393.

M. Jehn, J.M. McCullough, A.P. Dale, M. Gue, B. Eller, T. Cullen, S.E. Scott,
Association between K-12 school mask policies and school-associated COVID-19
outbreaks - maricopa and pima counties, Arizona, july-august 2021, MMWR Morb.
Mortal. Wkly. Rep. 70 (39) (2021 Oct 1) 1372-1373, https://doi.org/10.15585/
mmwr.mm7039el. PMID: 34591830; PMCID: PMC8486387.

A.E. Boutzoukas, K.O. Zimmerman, M. Inkelas, M.A. Brookhart, D.K. Benjamin,
S. Butteris, S. Koval, G.P. DeMuri, V.G. Manuel, M.J. Smith, K.A. McGann, 1.

C. Kalu, D.J. Weber, A. Falk, A.L. Shane, J.E. Schuster, J.L. Goldman, J. Hickerson,
V. Benjamin, L. Edwards, T.R. Erickson, D.K. Benjamin, School masking policies
and secondary SARS-CoV-2 transmission, Pediatrics 149 (6) (2022 Jun 1),
2022056687, https://doi.org/10.1542/peds.2022-056687. PMID: 35260896;
PMCID: PMC9647584.

T.B. Hgeg, V. Prasad, T. Porter, Contact tracing policy for masked students may be
an important confounding variable, Pediatrics 150 (1) (2022 Jul 1),
€2022057636A, https://doi.org/10.1542/peds.2022-057636A. PMID: 35765968.
T.B. Hgeg, A. Chandra, R. Duriseti, S. Ladhani, V. Prasad, Mask Mandates and
COVID-19: A Reanalysis of the Boston Mask Study, July 22nd, 2023. arXiv:
2307.11974.

M.J. Hendrix, C. Walde, K. Findley, R. Trotman, Absence of apparent transmission
of SARS-CoV-2 from two stylists after exposure at a hair salon with a universal face
covering policy - springfield, Missouri, may 2020, MMWR Morb. Mortal. Wkly.
Rep. 69 (28) (2020 Jul 17) 930-932, https://doi.org/10.15585/mmwr.
mm6928e2. PMID: 32673300.

T. Lam-Hine, S.A. McCurdy, L. Santora, L. Duncan, R. Corbett-Detig,

B. Kapusinszky, M. Willis, Outbreak associated with SARS-CoV-2 B.1.617.2 (delta)
variant in an elementary school - marin county, California, may-june 2021, MMWR
Morb. Mortal. Wkly. Rep. 70 (35) (2021 Sep 3) 1214-1219, https://doi.org/
10.15585/mmwr.mm7035e2. PMID: 34473683; PMCID: PMC8422870.

Hgeg TB, Haslam A, Prasad. An analysis of studies pertaining to masks in Morbidity
and Mortality Report: Characteristics and quality of all studies from 1978 to 2023.
medRxiv 2023.07.07.23292338; doi: https://doi.org/10.1101/2023.07.07
.23292338.

A. Chandra, T.B. Hgeg, Lack of correlation between school mask mandates and
paediatric COVID-19 cases in a large cohort, J. Infect. 85 (6) (2022 Dec) 671-675,
https://doi.org/10.1016/j.jinf.2022.09.019. Epub 2022 Sep 30. PMID: 36183909;
PMCID: PMC9539411.

E. Coma, M. Catala, L. Méndez-Boo, S. Alonso, E. Hermosilla, E. Alvarez-Lacalle,
D. Pino, M. Medina, L. Asso, A. Gatell, Q. Bassat, A. Mas, A. Soriano-Arandes,

F. Fina Avilés, C. Prats, Unravelling the role of the mandatory use of face covering
masks for the control of SARS-CoV-2 in schools: a quasi-experimental study nested
in a population-based cohort in Catalonia (Spain), Arch. Dis. Child. 108 (2) (2023
Feb) 131-136, https://doi.org/10.1136/archdischild-2022-324172. Epub 2022
Aug 23. PMID: 35999036.

A.A. Butt, S.R. Dargham, S. Loka, et al., Coronavirus Disease 2019 disease severity
in children infected with the Omicron variant, Clin. Infect. Dis. 75 (1) (2022)
e361-e3e7.

E. Hani, M. Bertran, A. Powell, H. Williams, P. Birrell, D. DeAngelis, M.E. Ramsay,
G. Oligbu, S.N. Ladhani, Significantly lower infection fatality rates associated with
SARS-CoV-2 Omicron (B.1.1.529) infection in children and young people: active,
prospective national surveillance, January-March 2022, England, J. Infect. 86 (4)
(2023 Apr) 397-398, https://doi.org/10.1016/j.jinf.2023.01.032. Epub 2023 Jan
24. PMID: 36706963; PMCID: PMC9872565.

AM. Pezzullo, C. Axfors, D.G. Contopoulos-loannidis, A. Apostolatos, J.P.

A. Toannidis, Age-stratified infection fatality rate of COVID-19 in the non-elderly
population, Environ. Res. 216 (Pt 3) (2023 Jan 1), 114655, https://doi.org/
10.1016/j.envres.2022.114655. Epub 2022 Oct 28. PMID: 36341800; PMCID:
PMC9613797.

Espey, E. Positive COVID-19 cases at Silver Spring school prompt limited mask
mandate. MOCO360. September 6, 2023.https://moco360.media/2023/09/06/
positive-covid-19-cases-at-silver-spring-school-prompt-limited-mask-mandate/.
(Accessed 8 September 2023).



