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Abstract: From its inception, the
COVID-19 pandemic has been a
disruptive force on U.S. health
care and public health systems.
President Biden’s announced
termination of the national pub-
lic health emergency on May 11,
2023 portends a return to nor-
malcy and relief for Americans
from the greatest infectious dis-
ease scourge the nation has ever
faced. In reality, closing out this
pandemic presents a tempest of
legal and practical complications.

Following persistent rumors and
repeated Congressional calls for
action since mid-2021,! President
Biden formally announced on Janu-
ary 30, 2023 that national declara-
tions of emergency for the COVID-
19 pandemic would officially end on
May 11, 2023.> Ideally the pandemic
which has claimed over 350,000
Americans in each of the last three
years between 2020-2022 would go
“out like a lamb” with the termination
of the national public health emer-
gency (PHE). Yet, closing out the
emergencies underlying the single
greatest infectious disease threat to
ever confront the United States is not
easy. As explained below, it seems
COVID-19 is destined to go out just
as it came in: “like a lion.”
Terminating the national PHE car-
ries severe repercussions for national
health care and public health sys-
tems. Millions stand to lose health

insurance coverage. Millions more
await treatments for non-COVID
conditions put aside during the pan-
demic. Unpredictable levels of care
for “long-COVID” and associated
mental health harms from months of
social isolation and disruption add to
the challenge. A health care system
already battered by repeated waves
of COVID-19 infections also faces
other emerging disease threats (e.g.,
RSV, annual flu, measles) and mas-
sive rises in morbidity and “deaths
of despair” from illicit drugs. The
national PHE in response to Amer-
ica’s second worst epidemic, opioid
misuses, has already outlasted the
COVID-19 pandemic emergency by
over three years.?

Public health systems stand to lose
as well. State and local public health
agencies have been besieged by sig-
nificant efforts in largely conserva-
tive states to curtail their emergency*
and routine public health powers.>
National public health surveillance
and readiness hinge on sustained
funding. Congress, however, seems
committed to defunding public
health services, refusing to provide
even base-level resources to continue
surveillance, testing, and vaccination
efforts essential to quell new strains.6
Consequently, COVID-19 variants
may continue to plague the nation
and claim American lives for years
ahead much like annual influenza.

Capping these impacts are profound
immigration disputes. For months,
President Biden and the Centers
for Disease Control and Prevention
(CDC) have sought an end to restric-
tive border control measures initially
instituted by the Trump Administra-
tion in response to COVID-19. Stand-
ing in the way have been both Repub-
licans and Democrats opposed to the
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removal and re-institution, respec-
tively, of immigration limits cloaked as
public health protections.” Divergent
litigation snaked its way to the U.S.
Supreme Court in 2022. Ending the
national PHE could have helped settle
legal controversies. In reality, it may
only exacerbate them further, impli-
cating the lives and safety of hundreds
of thousands of persons.

“When,” Not “If.” From the moment
the COVID-19 pandemic was classified
as a national PHE by former Health
and Human Services (HHS) Secretary
Alex Azar on January 31, 2020,8 it was
destined to end. Following ten consecu-
tive 90-day renewals via HHS,? the only
question became “when.” After Presi-
dent Biden inappropriately suggested
that the “pandemic is over” on Septem-
ber 18, 2022, immediate calls for rescis-
sions of national and state declarations
of emergency arose. Most states have
already withdrawn their emergency
declarations. As of February 1, 2023,
the National Governors Association
reported that only nine states retain
their original COVID-19 states of emer-
gency.’® When the President finally
announced the end of the national
emergency set for May 11, 2023, de-
escalating legal support for emergency
response efforts began. Federal agen-
cies like HHS, CDC, the Food and Drug
Administration (FDA), and Centers
for Medicare and Medicaid Services
(CMS) undertook immediate efforts to
help transition the nation’s health care
and public health systems back to levels
of normalcy. States still under their own
emergency declarations announced
plans to rescind their statuses in sync
with the federal termination.

Yet, not all federal emergency dec-
larations tied to the COVID-19 pan-
demic are projected to end. HHS’
distinct declarations under the Pub-
lic Readiness and Emergency Pre-
paredness (PREP) Act" authorize
emergency use and implementation
of medical countermeasures, includ-
ing COVID-19 tests and vaccina-
tions not otherwise fully approved
by FDA.®? The untimely withdrawal
of PREP Act authorities, including
liability protections for vaccine man-
ufacturers and preemptive measures
negating conflicting state laws,!?
could be disastrous.™ Consequently
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PREP Act declarations and amend-
ments extending from the pandemic
are anticipated (but not guaranteed)
to remain in place through at least
2024.15

Even as most Americans see
COVID-19 in the nation’s rear-view
mirror and are diametrically opposed
to new rounds of preventative mea-
sures, epidemiologists are concerned
that the pandemic is not winding
down sufficiently.’8 New infectious
strains of coronavirus are emerging
— yet again. For the week of Febru-
ary 8-15, CDC reported 260,000 new
infections nationally.”” Since the start

crisis standards of care.?° These essen-
tial emergency services, however, may
dissipate when the PHE concludes.
The ramifications are immense.

More than 15 million Americans
may lose their temporary health cov-
erage under Medicaid and Children’s
Health Insurance Programs by the
end of 2023 without additional fed-
eral intervention.?! Health care ser-
vice innovations including telehealth
initiatives?? and health care worker
accommodations via licensure reci-
procity, scope of practice, and liability
protections,® may be curtailed within
months.?* Responding to patient

Whether President Biden’s immigration
stances ever take effect is indeterminate
under Supreme Court adjudications that have
disfavored highly-restrictive immigration
policies. Just as pandemic mismanagement
contributed to President Trump’s re-election
loss in 2020, however, President Biden may
face his own reckoning in 2024 from the
nation’s “broken immigration system”and
resulting crisis at the border.

of 2023, the U.S. has averaged nearly
495 COVID-19 deaths per day.’® While
these numbers represent precipitous
declines from the height of the pan-
demic, if mortality trends continue,
an additional 180,000 Americans will
be lost to COVID-19 in 2023, estab-
lishing it as the fifth leading cause
of death nationally.”? Sadly, most of
these COVID-19 deaths are prevent-
able if only more Americans were
fully vaccinated and observed modest
public health recommendations.
Managing Health Care and Pub-
lic Health Impacts. HHS’ PHE
authorizes extensive legal options to
buttress the nation’s public health and
health care systems in crises. Coupled
with presidential emergency declara-
tions and prior congressional actions,
the national PHE facilitates substan-
tial health care and public health
response efforts and real-time shifts to

surges without these legal options in
future COVID-19 outbreaks will be
problematic.

FDA’s authorities to fast-track
authorization of drugs, vaccines,
tests, and protective equipment rely
in large part on legal foundations of
afore-mentioned PREP Act authori-
ties. While these authorities are not
immediately on the “chopping block,”
PREP Act declarations rely on sub-
stantiated emergency circumstances
typically warranting a national
PHE. In essence, the national PHE
largely validates PREP Act protec-
tions. Terminating the PHE may ulti-
mately diminish FDA’s emergency
use authorities for a range of medi-
cal countermeasures if challenged in
court.?

Public health surveillance efforts
to monitor COVID-19 cases are
already being phased out due to
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insubstantial funding, which lends
to risks of new COVID-19 variants.
Specific public health interventions
to test, screen, vaccinate, trace, and
investigate COVID-19 cases all rely
in part on the national PHE. The
collective rescission of these health
services and public health programs
presents its own crisis, especially for
exhausted health care workers and
public health officials chastised for
their actions and failures during the
pandemic itself. As the White House,
HHS, and other federal authorities
prepare public and private health
actors for renewed roles post-emer-
gency,?6 they must also consider how
to mend battered health systems fac-
ing an onslaught of continued popu-
lation health challenges.?”

Immigration Controversies at
the Border. The premise that ending
the national PHE on May 11, 2023
will bring closure to raging immigra-
tion legal battles on the U.S. south-
ern border is specious. On March 20,
2020 CDC issued an order?® restrict-
ing border immigration via the Pub-
lic Health Services Act.? Known as a
“Title 42” order, it essentially allowed
federal agents to reject persons at the
border, even those seeking asylum, on
grounds they present risks of trans-
mitting infectious diseases. Early on
in the pandemic, those risks seemed
arguably plausible. Only months later
did reports surface that the Trump
administration forced CDC to issue
the order against its scientists’ assess-
ments.?° Still, even after presidential
administrations changed hands, CDC
re-issued the same order on August 2,
2021, with President Biden’s acquies-
cence.?! To date, upwards of two mil-
lion persons seeking entry into the
U.S. have been turned away over the
course of the pandemic.??

When CDC finally pronounced
its plan to terminate its Title 42
order by May 23, 2022,%% immedi-
ate legal objections arose. Nearly half
the states sued to keep the order in
place. A Louisiana federal district
court blocked CDC’s attempt to lift
it three days prior to its rescission.?*
In separate litigation brought by asy-
lum-seeking families in the District
of Columbia, a federal court ruled
inappositely on November 15, 2022,

essentially requiring CDC to pull its
order once and for all.?* Led by Ari-
zona, multiple states’ attorneys gen-
erals filed an emergency application
before the U.S. Supreme Court in Ari-
zona v. Mayorkas®S to stay the D.C.
district court ruling. The Supreme
Court agreed to review the case
and granted the states’ temporary
request,?” essentially keeping CDC’s
original Title 42 order in place.

The plot thickened from there.
When President Biden announced
the end of the national PHE, he also
opined that its rescission would affir-
matively close out CDC’s Title 42
order.?8 The legal premise was simple
enough. Since CDC stated in the ini-
tial order that it was relying on the
national PHE as authority for its issu-
ance, withdrawing the PHE logically
meant an end of the Title 42 order.
It is a plausible argument although
CDC actually has independent legal
authority under the Public Health
Service Act to issue Title 42 orders.
Still, the Supreme Court appar-
ently agreed with the Biden Admin-
istration, removing the Mayorkas
case from its docket on February 17,
2023,%9 notwithstanding objections
from several Republican-controlled
states. CDC’s Title 42 order seems
destined to end in mid-May after
over three years of continuances.

Immigration policies replacing it,
however, may actually be worse. On
January 5, 2023, the Administration,
perhaps sensing political trouble
ahead of an election year,*® proposed
a new order restricting asylum-seek-
ers.*! President Biden’s temporary
order, due to take effect just prior to
the termination of Title 42, would
require many persons to seek asy-
lum in other countries before they
may be considered for asylum in the
U.S.#2 Later, on March 6, the Admin-
istration intimated it may temporar-
ily detain asylum-seekers, including
their children, crossing the border.*
Some Congressional Democrats
assimilated the proposals to Presi-
dent Trump’s anti-immigration poli-
cies and an affront to international
human rights.#* Whether President
Biden’s immigration stances ever
take effect is indeterminate under
Supreme Court adjudications that
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have disfavored highly-restrictive
immigration policies. Just as pan-
demic mismanagement contributed
to President Trump’s re-election loss
in 2020, however, President Biden
may face his own reckoning in 2024
from the nation’s “broken immigra-
tion system™? and resulting crisis at
the border.

Acknowledgments

The author thanks Lauren Krumholz, J.D.
Candidate, and Summer Ghaith, J.D., M.D.
Candidate (Mayo Medical School - Scott-
sdale), Senior Legal Researchers, Center
for Public Health Law and Policy, ASU
Sandra Day O’Connor College of Law, for
their research, editing, and formatting
contributions.

The author has no conflicts of interest to
disclose.

References

1. L.O.Gostin and J.G. Hodge, Jr. “Renew-
ing Covid’s Status as a Public Health
Emergency Was the Right Call. Here’s
Why,” Forbes, Nov. 14, 2022, avail-
able at <https://www.forbes.com/sites/
coronavirusfrontlines/2022/11/14/
renewing-covids-status-as-a-public-
health-emergency-was-the-right-call-
heres-why/?sh=2eaa50a84425> (last
visited Feb. 22, 2023).

2. S. Kimball, “Biden Administration
Plans to End Covid Public Health
Emergency in May,” CNBC, Jan. 30,
2023, available at <https://www.cnbc.
com/2023/01/30/biden-administra-
tion-plans-to-end-covid-public-health-
emergency-on-may-11.html> (last vis-
ited Feb. 22, 2023).

3.  Administration for Strategic Prepared-
ness and Response, U.S. Department of
Health and Human Services, Renewal
of Determination that a Public Health
Emergency Exists (Apr. 1, 2022), avail-
able at <https://aspr.hhs.gov/legal/
PHE/Pages/Opioid-4Apr22.aspx> (last
visited June 20, 2023).

4. E. Platt et al.,, “Trends in US State
Public Health Emergency Laws, 2021~
2022,” American Journal of Public
Health, Dec. 18, 2022, available at
<https://ajph.aphapublications.org/
doi/10.2105/AJPH.2022.307214> (last
visited Feb. 22, 2023).

5. J.G. Hodge, Jr. and J.L. Piatt, “COV-
ID’s Counterpunch: State Legislative
Assaults on Public Health Emergency
Powers,” Brigham Young Univer-
sity Journal of Public Law 36, no. 1
(2022), available at <https://digitalc-
ommons.law.byu.edu/cgi/viewcontent.
cgi?article=1608&context=jpl> (last
visited Feb. 22, 2023).

6.  D. Diamond, “White House Seeks More
Covid Funding in Lame Duck Session,”
Washington Post, Nov. 14, 2022, avail-

445


https://doi.org/10.1017/jme.2023.71

JLME COLUMN

10.

11.

12.

13.
14.

15.

16.

able at <https://www.washingtonpost.
com/health/2022/11/14/biden-covid-
funding-request-congress/> (last vis-
ited Feb. 22, 2023).

E. Sullivan, “Some Congressional Dem-
ocrats Push Back on Biden’s Immigra-
tion Policies,” New York Times, Jan.
26, 2023, available at <https://www.
nytimes.com/2023/01/26/us/politics/
democrats-biden-border-immigration.
html> (last visited Feb. 22, 2023).
Administration for Strategic Prepared-
ness and Response, U.S. Department
of Health and Human Services, Deter-
mination that a Public Health Emer-
gency Exists, Jan. 31, 2020), available
at <https://aspr.hhs.gov/legal/PHE/
Pages/2019-nCoV.aspx> (last visited
Feb. 22, 2023).

Administration for Strategic Prepared-
ness and Response, U.S. Department of
Health and Human Services, Renewal
of Determination that a Public Health
Emergency Exists, Oct. 13, 2022, avail-
able at <https://aspr.hhs.gov/legal/
PHE/Pages/covid19-130ct2022.aspx>
(last visited Feb. 22, 2023).

E.N. White et al., “State Emergency
Declarations — Covid-19,” Network
Jfor Public Health Law, last updated
Feb. 1, 2023, available at <https://
www.networkforphl.org/wp-con-
tent/uploads/2022/11/Western-
Region-Memo-COVID-State-Emer-
gency-Declarations.pdf> (last visited
Feb. 22, 2023).

Public Readiness and Emergency Pre-
paredness (PREP) Act, 42 U.S.C. §
247d-6d (2012).

U.S. Department of Health and Human
Services, Public Readiness and Emer-
gency Preparedness Act, last updated
Aug. 3, 2021, available at <https://
www.phe.gov/Preparedness/legal /pre-
pact/Pages/default.aspx> (last visited
June 20, 2023).

42 U.S.C. § 247d-6d(b)(8) (2018).

L. Michel, “Lawsuit over Couple’s Covid-
19 Deaths Challenges Nursing Homes’
Immunity,” Buffalo News, Aug. 3, 2021,
available at <https://buffalonews.
com/news/local/state-and-regional/
lawsuit-over-couple-s-covid-19-deaths-
challenges-nursing-homes-immunity/
article_2d2ab78a-c559-11eb-88el-
27b627db9aa3.html> (last visited Feb.
22, 2023).

Federal Register, Declaration Under
the Public Readiness and Emergency
Preparedness Act for Medical Counter-
measures Against COVID-19, available
at <https://www.federalregister.gov/
documents/2020/03/17/2020-05484/
declaration-under-the-public-readi-
ness-and-emergency-preparedness-
act-for-medical-countermeasures>
(last visited Feb. 23, 2023).

K. Katella, “9 Things Everyone Should
Know about the Coronavirus Out-
break,” Yale Medicine, Jan. 6, 2023,
available at <https://www.yalemedi-

446

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.

cine.org/news/2019-novel-coronavi-
rus> (last visited Feb. 23, 2023).
“Trends in Number of COVID-19
Cases and Deaths in the US Reported
to CDC, by State/Territory,” Centers for
Disease Control and Prevention, avail-
able at <https://covid.cdc.gov/covid-
data-tracker/#trends_weeklydeaths_
select> (last visited Feb. 22, 2023).

Id.

“Leading Causes of Death,” Centers
Jfor Disease Control and Prevention,
last updated Jan. 18, 2023, available
at <https://www.cdc.gov/nchs/fastats/
leading-causes-of-death.htm> (last vis-
ited Feb. 22, 2023).

J.L. Hick et al., “Crisis Standards of
Care and COVID-19: What Did We
Learn? How Do We Ensure Equity?
What Should We Do?” National
Academy of Medicine, Aug. 30, 2021,
available at <https://nam.edu/crisis-
standards-of-care-and-covid-19-what-
did-we-learn-how-do-we-ensure-
equity-what-should-we-do/> (last
visited Feb. 22, 2023).

Office of the Assistant Secretary for
Planning and Evaluation, U.S. Depart-
ment of Health and Human Services,
Unwinding the Medicaid Continuous
Enrollment Provision: Projected Enroll-
ment Effects and Policy Approaches,
Aug. 19, 2022, available at <https://
aspe.hhs.gov/sites/default/files/docu
ments/404a7572048090ec1259d216f
3fd617e/aspe-end-mcaid-continuous-
coverage_IB.pdf> (last visited June 20,
2023).

L.M. Koonin et al., “Trends in the Use
of Telehealth During the Emergence
of the COVID-19 Pandemic, United
States, January-March 2020,” Centers
for Disease Control and Prevention,
Oct. 30, 2022, available at <https://
www.cde.gov/mmwr/volumes/69 /wr/
mm6943a3.htm> (last visited Feb. 22,
2023).

J.G. Hodge, Jr.,, L.O. Gostin, and S.A.
Wetter, “What Emergency Declarations
Can (and Can’t) Do in a Pandemic,”
WIRED, Mar. 13, 2020, available at
<https://www.wired.com/story/what-
government-emergency-declarations-
can-and-cant-do-in-a-pandemic/>
(last visited Feb. 22, 2023).

Gostin and Hodge, Jr., supra note 1.
Food and Drug Administration, Emer-
gency Use Authorization last updated
(Feb. 21, 2023), available at <https://
www.fda.gov/emergency-prepared-
ness-and-response/mem-legal-regu-
latory-and-policy-framework/emer-
gency-use-authorization#covid19euas>
(last visited June 20, 2023).

U.S. Department of Health and
Human Services, Fact Sheet: COVID-
19 Public Health Emergency Transi-
tion Roadmap, Feb. 9, 2023, avail-
able at <https://www.hhs.gov/about/
news/2023/02/09/fact-sheet-covid-
19-public-health-emergency-transi-

https://doi.org/10.1017/jme.2023.71 Published online by Cambridge University Press

27.

28.

29.
30.

31.

32.

33.

34.

35.

36.

tion-roadmap.html> (last visited June
20, 2023).

K. Diaz, “The Health of US Primary
Care: A Baseline Scorecard Tracking
Support for High-Quality Primary
Care,” Milbank Memorial Fund, Feb.
22, 2023.

Director, Centers for Disease Control
and Prevention, Order Suspending
Introduction of Certain Persons from
Countries Where a Communicable Dis-
ease Exists, Mar. 20, 2020, available at
<https://www.cdc.gov/quarantine/pdf/
CDC-Order-Prohibiting-Introduction-
of-Persons_Final_3-20-20_3-p.pdf>
(last visited Feb. 24, 2023).

42 U.S. Code § 265 (2018).

J. Dearen and G. Burke, “Pence
Ordered Borders Closed after CDC
Experts Refused,” AP News, Oct. 3.
2020, available at <https://apnews.
com/article/virus-outbreak-pandem-
ics-public-health-new-york-health-
4efOc6¢5263815a26f8aal7f6ea490ae>
(last visited Feb. 24, 2023).

Director, Centers for Disease Control
and Prevention, Public Health Reas-
sessment and Order Suspending the
Right to Introduce Certain Persons
Sfrom Countries Where a Quarantinable
Communicable Disease Exists, Aug. 2,
2021, available at <https://www.cdc.
gov/coronavirus/2019-ncov/down-
loads/CDC-Order-Suspending-Right-
to-Introduce-_Final_8-2-21.pdf> (last
visited Feb. 24, 2023).

N. Miroff, “Asylum Seekers Who Cross
U.S. Border Illegally Face New Biden
Rule,” The Washington Post, Feb. 21,
2023, available at <https://www.
washingtonpost.com/national-secu-
rity/2023/02/21/border-asylum-rule-
biden/> (last visited Feb. 22, 2023).
“CDC Public Health Determination
and Termination of the Title 42 Order,”
Centers for Disease Control and Pre-
vention Newsroom, April 1, 2022,
available at <https://www.cdc.gov/
media/releases/2022/s0401-title-4.2.
html> (last visited Feb. 22, 2023).
Order, State of Louisiana v. Centers
for Disease Control and Prevention,
No. 6:22-CV-00885 (W.D. La. May 20,
2022), available at <https://casetext.
com/case/louisiana-v-ctrs-for-disease-
control-prevention> (last visited June
20, 2023).

Order, Huisha-Huisha v. Mayorkas,
No. 21-100 (D. D.C. Nov. 15, 2022),
available at <https://www.aclu.org/
legal-document/opinion-huisha-hui-
sha-v-mayorkas> (last visited June 20,
2023).

Application to the Supreme Court for
a Stay Pending Certiorari, Arizona v.
Mayorkas, Nos. 22A (Dec. 19, 2022),
available at <https://www.suprem-
ecourt.gov/DocketPDF/22/22A544/
250328/20221219140309326__
Title%2042%20-%20Emergency%20
Application%20for%20Stay %20

JOURNAL OF LAW, MEDICINE & ETHICS
The Journal of Law, Medicine & Ethics, 51 (2023): 445-449. © 2023 The Author(s)


https://doi.org/10.1017/jme.2023.71

Hodge

37.

38.

39.

File%20Version.pdf> (last visited July
18, 2023).

Order on Application for Stay, Ari-
zona v. Mayorkas (No. 22A544
22-592) (Dec. 27, 2022), available
at <https://www.supremecourt.gov/
opinions/22pdf/22a544_n758.pdf>
(last visited June 20, 2023).

A. Liptak, “Biden Officials Tell the
Supreme Court that Title 42 Case will
soon be Moot,” New York Times, Feb.
7, 2023, available at <https://www.
nytimes.com/2023/02/07/us/politics/
supreme-court-title-42-pandemic.
html> (last visited Feb. 22, 2023).

G. Stohr, “Supreme Court Scraps Argu-
ments Over Title 42 Border Case (2),
Bloomberg Law, Feb. 16, 2023, avail-
able at <https://news.bloomberglaw.

40.
41.

42.

com/us-law-week/supreme-court-
drops-title-42-border-case-from-argu-
ment-calendar> (last visited Feb. 22,
2023).

N. Miroff, supra note 32.

R. Bernal and R. Beitsch, “Biden
Administration Proposes New Restric-
tions on Asylum,” The Hill, Feb. 21,
2023, available at <https://thehill.
com/homenews/3868292-biden-
administration-proposes-new-restric-
tions-on-asylum/> (last visited Feb. 22,
2023).

White House, Fact Sheet: Biden-
Harris Administration Announces
New Border Enforcement Actions,
Jan. 5, 2023, available at <https://
www.whitehouse.gov/briefing-room/
statements-releases/2023/01/05/fact-

43.

44.
45.

sheet-biden-harris-administration-
announces-new-border-enforcement-
actions/> (last visited June 20, 2023).
E. Sullivan and Z. Kanno-Young,
“U.S. Is Said to Consider Reinstat-
ing Detention of Migrant Fami-
lies,” New York Times, Mar. 7, 2023,
available at <https://www.nytimes.
com/2023/03/06/us/politics/biden-
immigration-family-detention.
html?campaign_id=2&emc=edit_
th_20230307&instance_id=8
7042&nl=todaysheadlines&r
egi_id=72831090&segment_
1id=127082&user_id=3030eb2f30a2a
78dd0d19041cb80308c> (last visited
Mar. 8, 2023).

N. Miroff, supra note 32.

White House, supra note 42.

INTERNATIONAL COLLABORATIONS: THE FUTURE OF HEALTH CARE ® SUMMER 2023
The Journal of Law, Medicine & Ethics, 51 (2023): 443-447. © 2023 The Author(s)

https://doi.org/10.1017/jme.2023.71 Published online by Cambridge University Press

447


https://doi.org/10.1017/jme.2023.71

