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Recent events, including 9/11,
hurricanes Katrina and Rita,
and the 2009 Influenza
A/H1N1 Pandemic, have

drawn increased attention to mass criti-
cal care. This planning has generally ac-
knowledged, but not explicitly addressed,
the needs of children. The Task Force for

Mass Critical Care, for example, states
that “the area most desperately in need of
future study is pediatric triage . . . ” (1). A
17-member Steering Committee con-
vened in April 2009 to determine priority
topic areas for pediatric emergency mass
critical care recommendations. The Com-
mittee was assembled by the Oak Ridge

Institute for Science and Education with
guidance from members of the American
Academy of Pediatrics. Steering Commit-
tee members established subgroups by
topic area, including ethics, and per-
formed literature reviews of MEDLINE
and Ovid databases. The Steering Com-
mittee produced draft outlines through
consensus-based study of the literature
and convened October 6–7, 2009, in New
York, NY, to review and revise each out-
line. Eight draft documents were subse-
quently developed from the revised out-
lines as well as through searches of
MEDLINE updated through March 2010.
The Pediatric Emergency Mass Critical
Care Task Force, composed of 36 experts
from diverse public health, medical, and
disaster response fields, convened in At-
lanta, GA, on March 29–30, 2010, to pro-
vide feedback on each manuscript. The
Steering Committee revised each docu-

Introduction: As a result of recent events, including natural
disasters and pandemics, mass critical care planning has become a
priority. In general, planning involves limiting the scope of disasters,
increasing the supply of medical resources, and allocating scarce
resources. Entities at varying levels have articulated ethical frame-
works to inform policy development. In spite of this increased focus,
children have received limited attention. Children require special
attention because of their unique vulnerabilities and needs.

Methods: In May 2008, the Task Force for Mass Critical Care
published guidance on provision of mass critical care to adults.
Acknowledging that the critical care needs of children during disas-
ters were unaddressed by this effort, a 17-member Steering Com-
mittee, assembled by the Oak Ridge Institute for Science and Edu-
cation with guidance from members of the American Academy of
Pediatrics, convened in April 2009 to determine priority topic areas
for pediatric emergency mass critical care recommendations.

Steering Committee members established subgroups by topic
area and performed literature reviews of MEDLINE and Ovid da-
tabases. Draft documents were subsequently developed and re-
vised based on the feedback from the Task Force. The Pediatric
Emergency Mass Critical Care Task Force, composed of 36 ex-
perts from diverse public health, medical, and disaster response
fields, convened in Atlanta, GA, on March 29–30, 2010. This
document reflects expert input from the Task Force in addition to
the most current medical literature.

Task Force Recommendations: The Ethics Subcommittee rec-
ommends that surge planning seek to provide resources for
children in proportion to their percentage of the population or
preferably, if data are available, the percentage of those affected
by the disaster. Generally, scarce resources should be allocated
on the basis of need, benefit, and the conservation of resources.
Estimates of need, benefit, and resource utilization may be more
subjective or objective. While the Subcommittee favors more
objective methods, pediatrics lacks a simple, validated scoring
system to predict benefit or resource utilization. The Subcommit-
tee hesitantly recommends relying on expert opinion while pedi-
atric triage tools are developed. If resources remain inadequate,
they should then be allocated based on queuing or lottery. Choos-
ing between these methods is based on ethical, psychological,
and practical considerations upon which the Subcommittee could
not reach consensus. The Subcommittee unanimously believes
the proposal to favor individuals between 15 and 40 yrs of age is
inappropriate. Other age-based criteria and criteria based on
social role remain controversial. The Subcommittee recommends
continued work to engage all stakeholders, especially the public,
in deliberation about these issues. (Pediatr Crit Care Med 2011;
12[Suppl.]:S163–S168)
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ment to reflect expert input in addition to
the most current medical literature.

The Ethics Subcommittee identified the
following priority topic areas: whether
there are distinct ethical principles for chil-
dren, how surge capacity should be allo-
cated among individuals of different ages,
what criteria should be used to allocate
resources if altered standards of care are
necessary, and how these criteria apply to
children and adolescents.

Ethical frameworks

Mass critical care planning has oc-
curred at the regional (2), state/provin-
cial (3, 4), national (5–7), and interna-
tional (8) levels. Many entities frame
their recommendations in terms of ethi-
cal principles and articulate similar sub-
stantive and procedural norms (9, 10).

Many of these guidance documents
emphasize the need to protect the public
and minimize harm. The lack of planning
may produce morbidity and mortality
that could otherwise have been pre-
vented, thus creating a fundamental duty
to plan. Some policies supplement mini-
mizing harm with maintaining essential
social infrastructure. The Ethics Sub-
committee of the Advisory Committee of
the Director, Centers for Disease Control
and Prevention, for example, articulated
both the need to minimize serious influ-
enza-associated complications as well as
preserve the functioning of society (6).
The relative emphasis placed on minimiz-
ing harm and on maintaining infrastruc-
ture may be based, in part, on the scope
of planning scenarios the groups consid-
ered. As will be discussed later, whether
preserving society’s functioning is em-
phasized has implications for including
social roles or narrow social utility as
triage criteria.

Existing mass critical care guidance
documents enumerate a variety of addi-
tional ethical principles. One category of
additional principles includes individual
liberty, rights, and/or autonomy. The
documents argue that individual liberty
may sometimes be constrained when it
conflicts with society’s duty to minimize
mortality or clinicians’ duty to provide
care. The documents also emphasize fair-
ness and equitability as well as propor-
tionality. Proportionality requires that
the response be graded to the severity of
the disaster (11). Procedural principles
include openness, transparency, inclu-
siveness, public engagement, and ac-
countability. The Committee on Guid-

ance for Establishing Standards of Care
for Use in Disaster Situations, for exam-
ple, argues that “a public engagement
process is crucial for drafting ethical pol-
icies that reflect the communities’ values
and deserve its trust” (5). A general lim-
itation of ethical frameworks based on
principles is the need to specify the
meaning of the principles in concrete
cases and to balance the principles when
they conflict (12).

Children’s unique needs and
vulnerabilities

The unique attributes of pediatric
mass critical care do not lie at the level of
principles but rather in the nature of the
subjects. Children have particular needs
and vulnerabilities—both physical and
psychosocial. For example, their in-
creased body surface area-to-mass ratio
and decreased subcutaneous tissue make
them more vulnerable to hypothermia.
Their decreased herd immunity also
makes them more susceptible to many
infectious agents. Unique needs and vul-
nerabilities also exist in the psychosocial
domain. Developmentally, children may
be unable to describe their symptoms or
communicate their wants or needs. They
may be limited in their ability to recog-
nize danger, escape, and seek assistance.
Their psychological response is also re-
lated to their development and attenu-
ated by their caregivers’ responses. Chil-
dren with special healthcare needs may
be particularly vulnerable (13).

Many of these needs are met within the
family and emphasize the importance of
family-centered care (14). While family-
centered care is a priority, it may conflict
with other goals. Keeping families intact,
for example, may conflict with decreasing
the spread of infection. Family-centered
care also has intrinsic limitations. An inor-
dinate emphasis on the family may erode
children’s developing autonomy or subor-
dinate their interests to the conflicting in-
terests of other family members or the fam-
ily itself (15). For example, adolescents
should generally be permitted to dissent
from proposed interventions.

Mass critical care planning

These unique attributes of children
should be considered in all phases of
mass critical care planning. Preparation
can be divided into three broad compo-
nents: preventing disasters or limiting
their scope, increasing the supply of re-

sources to respond to the effects of mass
critical care events, and allocating re-
sources if the demand significantly ex-
ceeds the supply.

Prevention. Mitigation in pandemic
events, for example, generally involves de-
creasing transmission through social dis-
tancing. Significant ethical issues in pre-
vention and mitigation involve the conflict
between protecting public health and con-
straining personal liberty (6). A general
principle is that constraints on liberty must
be justified by preventing definite harm or
a definite risk of harm to identifiable others
(16). While this is an important area of
ethical analysis, it includes few issues
unique to pediatrics, such as balancing the
need for family integrity with the need for
social distancing (14).

Surge Capacity. A second consider-
ation is surge planning—the develop-
ment of additional resources to meet the
needs in a disaster. Some surge capacity
may be created through modified pro-
cesses of care, such as medication substi-
tutions or shelf-life extension (17, 18).
Such modifications should not result in a
decreased standard of care. Surge capac-
ity may also be created although the in-
vestment of additional resources. Decid-
ing the appropriate level of investment
involves consideration of a variety of fac-
tors, including the magnitude and likeli-
hood of various disasters and the benefits
and costs of such investments, including
the benefit that could have been obtained
from an alternative use of the same re-
source (19). For example, there would be
different public health implications of the
expenditure of the same amount of re-
sources on current healthcare needs, po-
tential future disasters, and current non-
healthcare needs, such as education. A
full discussion of this topic is beyond the
scope of this article.

In addition to “stuff” and “space,”
“staff” are crucial elements in creating
surge capacity (17). In addition to provid-
ers becoming ill or injured, personnel
may not report to work because of con-
cerns about becoming ill and/or infecting
family members and friends (11). They
may also need to care for their own chil-
dren, particularly if daycare centers and
schools are closed (20). A variety of jus-
tifications have been proposed for a duty
to treat (21). Previous work has also ar-
ticulated institutions’ and society’s recip-
rocal duty to protect and support health-
care providers by, for example, providing
adequate personal protective equipment
and possibly disability and life insurance
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(1, 11). While a focus on children and
families highlights providers’ conflicting
obligations as parents and family mem-
bers, the Subcommittee concludes that
pediatric healthcare providers do not
have an additional duty to care relative to
those caring for adult patients.

As the article, “Neonatal and pediatric
regionalized systems in pediatric emer-
gency mass critical care” indicated, cur-
rent healthcare resources are distributed
differently among various age groups,
with more critical care resources being
available per capita for adults than chil-
dren. This is due, in part, to children
being generally healthier than adults.
Children are, however, likely to be pro-
portionately or even over-represented
compared to adults in mass critical care
events (22). Distribution of surge capac-
ity should be based on the proportion to
those currently or likely to be affected or,
if this information is not initially avail-
able, on the proportion to those in the
general population. There may, however,
be practical limitations on creating rela-
tively greater surge capacity for children.
The Ethics Subcommittee supports the
reallocation of some resources from
adults to older children and adolescents
(18). Such reallocation represents one of
the most significant ethical and practical
challenges in planning for pediatric mass
critical care.

Triage. While usual standards of care
should be maintained as long as feasible,
it is possible that the demand for treat-
ment will significantly exceed the supply.
In such situations, the failure to plan and
alter standards of care could result in
excess deaths. To increase the number of
survivors, the usual autonomy of both
healthcare providers and patients may be
constrained. The implementation of cri-
sis or altered standards of care requires a
formal declaration at the state or provin-
cial level (5).

General theories of the just allocation
of goods include utilitarianism, which
emphasizes maximizing net benefit, and
egalitarianism, which emphasizes treat-
ing people equally. Each of these theories
can be specified in terms of a number of
secondary principles. Some ethicists ar-
gue for a hierarchically ordered combina-
tion of both utilitarian and egalitarian
principles, beginning with need and ben-
efit, and progressing to conservation of
resources, and finally, random allocation
(23, 24). These principles may also be
supported by other ethical theories or
traditions.

While these principles also apply to
triage conducted by the emergency med-
ical system (primary triage) and in the
emergency department (secondary tri-
age), our discussion will primarily focus
on triage conducted within the hospital
(tertiary triage). Resources may be tri-
aged when they are initially allocated or
they may be reallocated at future points
in time. While patients are continually
reevaluated to determine whether they
have sufficiently improved such that they
no longer require critical care, they could
also be reevaluated at fixed periods of
time or if their clinical status signifi-
cantly deteriorates. Critical care re-
sources might then be withdrawn and
reallocated to other patients. While most
ethicists contend that there is no morally
relevant distinction between withholding
and withdrawing treatment (12), reallocat-
ing resources would represent a significant
change in the standard of care. While sup-
porting periodic reevaluation, the Subcom-
mittee also recommends wider discussion
of this controversial issue.

We believe that the allocation or real-
location of scarce resources should be
based on several fundamental principles.
Critical care resources should be limited
to patients who need them—those who
will die or be seriously disabled without
such treatment. Resources should also be
focused on those who will benefit from
them. To the extent it is possible to iden-
tify those who will die even with treat-
ment, these individuals should be ex-
cluded. They, nonetheless, should be
provided with appropriate palliative care
(1). It is also possible that different indi-
viduals will require different amounts of
resources to survive. If several children
could be saved with the resources used to
treat one, the Subcommittee believes it is
ethically appropriate to favor several over
one. For example, extracorporeal mem-
brane oxygenation may require a signifi-
cantly higher staff-to-patient ratio (17)
and might be forgone during mass criti-
cal care. Finally, if there remain more
eligible patients than resources and pro-
viders cannot draw ethically relevant dis-
tinctions between them, treatment
should be allocated based on queuing or
lottery.

Prediction methods. Predictions of
benefit and resource utilization may be
objective or subjective. Objective esti-
mates are based on statistical analysis of
the relationship between a finite number
of reproducible variables and the relevant
outcome. Subjective estimates, such as

expert opinion and clinical judgment, are
based on the knowledge and experience of
the individual or individuals making the
estimate (25). Since objective scoring
systems may incorporate subjective data
and vice versa, this distinction is only
relative.

Scoring systems’ accuracy can be de-
scribed in terms of discrimination and
calibration. Discrimination is the ability
of the tool to separate patients into
groups, and calibration is the relation-
ship between the estimates and actual
outcome (25, 26). Some studies suggest
that both objective and subjective esti-
mates have similar abilities to discrimi-
nate but that subjective measures tend to
overestimate mortality (27, 28). Given
the limited accuracy of existing systems,
some individuals who would benefit from
critical care will be erroneously triaged
not to receive it. This shortcoming is,
however, generally outweighed by the
ability to exclude patients who are un-
likely to benefit from treatment. Accu-
racy may be improved by focusing on the
extremes or on broad categories (27, 29).

While subjective and objective predic-
tors may have similar abilities to discrim-
inate, they have other relevant benefits
and detriments. There may be significant
variation between clinicians in their sub-
jective estimates, and subjective esti-
mates may be influenced by unconscious
or even intentional bias. While education
and procedural safeguards may be used to
decrease bias, most commentators, in-
cluding this Subcommittee, generally fa-
vor objective systems. Objective systems
vary in terms of the clinical conditions or
populations they are validated for, the
number and complexity of the variables
they require, and how easy they are to use
(29). Scoring systems developed on med-
ical or postsurgical patients, for example,
may be inapplicable to trauma patients.
The Sequential Organ Failure Assessment
score utilized by many adult triage pro-
tocols (1, 3) has unfortunately not been
validated for general pediatric use. Avail-
able pediatric scoring systems, such as
the Pediatric Risk of Mortality and the
Pediatric Index of Mortality, have limita-
tions, including inapplicability at the
time of admission to the intensive care
unit, reliance on laboratory testing, and
complex formulas (18). Given the lack of
a simple, validated pediatric scoring sys-
tem, this Subcommittee concurs with the
Treatment and Triage Subcommittee (18)
and hesitantly recommends the use of
expert opinion within systems to mini-
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mize bias in its application. The Subcom-
mittee emphasizes the need for ongoing
research, potentially during the mass
critical care event itself, to develop appro-
priate pediatric scoring systems.

Queuing and lottery. If a scoring sys-
tem cannot distinguish between potential
candidates and resources remain scarce,
one may need to rely on other methods of
allocation, such as first come, first served
or queuing and lottery.

Queuing has both advantages and dis-
advantages. A waiting list is easy to ad-
minister and knowing one’s place on the
list may provide comfort to patients and
families. Queuing, however, is not truly
random and may be influenced by ethi-
cally irrelevant considerations. Patients
with better information, transportation,
or connections may enter the queue ear-
lier or progress more rapidly. A system of
queuing may further disadvantage the
vulnerable (6, 24).

Similarly, lotteries have their own
benefits and detriments. Lotteries assure
equality of opportunity and minimize
judgments about individuals’ relative
value. While lotteries may diminish the
influence of knowledge, resources, or so-
cial relationships, it may be difficult to
define the rules for administering lotter-
ies, such as who is eligible, especially
during mass critical care events. In addi-
tion, individuals may perceive leaving the
decision to chance as an abdication of
moral responsibility (24). This may create
additional hostility in an already tense
situation.

The choice between waiting lists and
lotteries is based on ethical, psychologi-
cal, and practical considerations about
which there is reasonable disagreement.
The Subcommittee did not reach consen-
sus on which is preferable, nor do we
believe a societal consensus exists on this
issue. The Subcommittee calls for public
engagement to address this issue as well
as others where agreement is lacking.

Narrow social utility. Members of the
Subcommittee concur with previous
guidance documents that allocation
based on various social factors is unethi-
cal. These factors include gender, race,
religion, ethnicity, sexual orientation,
and ability to pay (6).

Some authors, however, support alloca-
tion according to narrow social utility—
the individual’s role in supporting essen-
tial social infrastructure (in contrast,
broad social utility is an individual’s gen-
eral social worth). Others object that nar-
row social utility intrinsically discrimi-

nates against children, who are not
employed, and underestimates children’s
socially important role as symbols of
hope and the future. Even if one accepts
a role for narrow social utility, a number
of issues exist in its application. No con-
sensus exists on which roles are essential
and how many individuals are required to
fulfill each role (30). Different interven-
tions may also have different effects on
individuals’ ability to remain at or return
to work. While immunizations may be
effective in allowing healthcare providers
to remain at work during a pandemic, a
healthcare provider requiring intensive
care is unlikely to recuperate quickly
enough to return to work during the
height of the pandemic (4). These practi-
cal issues, however, are not specific to
pediatrics.

Age. Some individuals have recom-
mended age as an allocation criterion.
These proposals take a variety of forms.
To the extent that age is a predictor of
benefit and/or resource utilization, it is
insufficiently sensitive or specific. Others
have proposed limiting resources to those
who have exceeded a natural life expec-
tancy (31).

More immediately relevant to pediat-
rics is the “complete lives system,” which
prioritizes adolescents and young adults.
Proponents of the complete lives system,
citing Ronald Dworkin and empirical sur-
veys, assert that the death of an adoles-
cent is a greater loss than the death of a
toddler or an infant. While empirical re-
search alone cannot resolve ethical is-
sues, we find that the claims of Persad et
al (32) are not supported by the studies
they cite. Richardson (33), for example,
does not address the loss of younger com-
pared to older children, but instead dis-
cusses individuals’ willingness to have
government override public opinion.
Tsuchiya et al (34) report that the litera-
ture has generally not examined the rel-
ative value given to infants and children
compared to adolescents and adults and,
when it has, the results are inconsistent.
Their own study of the issue has limited
generalizability. In contrast, recent poll-
ing on behalf of the American Academy of
Pediatrics demonstrates support for the
prioritization of children over adults (35).

In terms of their theoretical argu-
ment, Persad et al (32) focus on personal
and societal investment in individuals
and the individual’s ability to form and
value long-term plans. Apart from their
validity as discriminating factors, it is not
clear that these considerations necessar-

ily correspond with age. Individuals may
receive different levels of investment and
the return on the investment may occur
at substantially different ages. For exam-
ple, an infant born after several unsuc-
cessful cycles of in vitro fertilization may
have already received a substantial invest-
ment. Furthermore, while both an Olym-
pic gymnast and a pediatric neurosur-
geon are the recipients of substantial
investments, the gymnast’s return may
occur in adolescence and the neurosur-
geon’s in middle age. The Subcommittee
believes the complete lives system is an
inappropriate basis for allocating scarce
resources. Other age-based criteria re-
quire further evaluation.

Implementation. A number of issues
should be considered in implementing
triage plans. Individuals who are not pro-
vided curative treatment must be pro-
vided palliative care (1). Consideration of
the boundary between palliation and eu-
thanasia, and whether euthanasia might
be justified in exceptional circumstances,
is beyond the scope of the Subcommit-
tee’s work. Currently, patient care deci-
sions are made jointly by patients and
their healthcare providers. During mass
casualty events requiring altered stan-
dards of care, triage decisions should be
made by officers or teams not involved in
direct patient care (1). This role seques-
tration minimizes the conflict between
providers’ duty to advocate for their pa-
tients and society’s obligation to maxi-
mize survival. Triage officers and teams
also have greater situational awareness
than those providing direct patient care.
There is controversy over whether indi-
vidual triage decisions should be subject
to review and, if so, on what grounds (1,
36). Aggregate outcomes should, none-
theless, be monitored during the event
and modifications in the process made as
appropriate. Clinicians may have diffi-
culty withholding and withdrawing treat-
ment. Psychological and spiritual support
should be provided to families and clini-
cians when treatment is withdrawn in the
context of a disaster. Finally, an appropri-
ate legal framework is needed, including
support for clinicians who follow altered
standards of care in good faith (5, 37).

CONCLUSION

This article has attempted to identify
areas of consensus and disagreement
among experts. There is, for example,
agreement about allocation based on
need, benefit, and conservation of re-
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sources, but no consensus regarding the
relative benefits and detriments of queu-
ing and lottery. Additional work is needed
to engage the public in this discussion
(5). Some public engagement has already
been done in pandemic planning (38, 39).
Methodologic issues include number and
selection of participants, identification
and presentation of information, method
of deliberation, and utilization of out-
comes (40).

Recommendations

1) Surge capacity for children should be
based on their proportion of the pop-
ulation or, preferably, in proportion to
those currently or likely to be affected
by the mass critical care event rather
than in proportion to existing infra-
structure.

2) If altered standards of care become
necessary, resources should be allo-
cated on the basis of medical need,
medical benefit, and the conservation of
resources. Given the absence of a sim-
ple, validated, objective pediatric scor-
ing system, the Subcommittee hesi-
tantly recommends the use of expert
opinion. Neither waiting lists nor lotter-
ies are clearly preferable to the other.
Resources should not be allocated based
on the complete lives system or on gen-
der, race, religion, ethnicity, sexual ori-
entation, or ability to pay.

3) Further work is needed to develop
practical, validated pediatric scoring
systems that accurately predict mor-
tality and resource utilization.

4) Public engagement in this discussion
is essential.
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