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ORIGINAL ARTICLE

Updating the Burn Center Referral Criteria: Results From 
the 2018 eDelphi Consensus Study

Amanda P. Bettencourt, PhD, APRN, CCRN-K, ACCNS-P,*,  Kathleen S. Romanowski, MD, FACS,† 
Victor Joe, MD, FACS,‡ James Jeng, MD,|| Jeffrey E. Carter, MD, FACS,$ Robert Cartotto, MD, 
FRCSc,¶ Christopher K. Craig, DMSc, MMS, PA-C,** Renata Fabia, MD, PhD, FACS,††  
Gary A. Vercruysse, MD, FACS,‡‡ William L. Hickerson, MD, FACS,|||| Yuk Liu, MD,$$  
Colleen M. Ryan, MD, FACS,¶¶,***,‡‡‡ and John T. Schulz III, MD, PhD$$,†††,‡‡‡              

Existing burn center referral criteria were developed several years ago, and subsequent innovations in burn care have 
occurred. Coupled with frequent errors in the estimation of extent of burn injury and depth by referring providers, 
patients are both over and under-triaged when the existing criteria are used to support patient care decisions. In the 
absence of compelling clinical trial data on appropriate burn patient triage, we convened a multidisciplinary panel of 
experts to execute an iterative eDelphi consensus process to facilitate a revision. The eDelphi process panel consisted 
of n = 61 burn stakeholders and experts and progressed through four rounds before reaching consensus on key 
clinical domains. The major findings are that 1) burn center consultation is strongly recommended for all patients 
with deep partial-thickness or deeper burns ≥ 10% TBSA burned, for full-thickness burns ≥ 5% TBSA burned, for 
children and older adults with specific dressing and medical needs, and for special burn circumstances including 
electrical, chemical, and radiation injuries; 2) smaller burns are ideally followed in burn center outpatient settings as 
soon as possible after injury, preferably without delays of a week or more; 3) frostbite, Stevens–Johnson syndrome/
TENS, and necrotizing soft-tissue infection patients benefit from burn center treatment; and 4) telemedicine and 
technological solutions are of likely benefit in achieving this standard. Unlike the original criteria, the revised 
consensus-based guidelines create a framework promoting communication so that triage and treatment are specifically 
tailored to individual patient characteristics, injury severity, geography, and the capabilities of referring institutions.

During the past 50  years, expertise in burn care has pro-
gressively transitioned to burn centers in response to the 
complexity of providing multidisciplinary care to patients 
with severe burns. Such centers excel in acute resuscitation, 
critical care, wound care, surgical wound closure, acute and 
convalescent rehabilitation, social and psychiatric support for 
patients and families, peer support from survivor networks, 
and early and later reconstructive surgery. Provision of this 
type of multidisciplinary, longitudinal care is capital inten-
sive, limited to less than 130 centers in North America, and 
sometimes at great geographic distance from a given pa-
tient. Although not every burn patient needs all that the 
burn center has to offer, providers at such centers are best 
qualified to judge a burn patient’s acute needs and to pre-
dict future problems and, as such, constitute a resource for 
referring providers.

More than 20 years ago, in a first attempt to bring burn 
center expertise to patients that needed it, the American Burn 
Association (ABA) developed consensus recommendations for 
patient referral to a burn center. These “Burn Center Referral 
Criteria” 1were intended both to assist referring providers with 
triage decisions and to improve delivery of burn expertise to 
burn patients. The digital revolution was in its infancy when 
the criteria were first publicized: voice communication was 
the most accessible way to immediately share information at a 
distance and prompt transmission of photographic and video 
images was practically impossible.

Now, 11 years after the debut of the first smartphones, the 
capacity for near-instantaneous image and information transfer 
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is widespread, and there is ample evidence in burn care that 
“telemedicine” is effective.2–4 Smartphones are ubiquitous. 
Imaging technology is cheap, and HIPAA-compliant image 
transmission is possible. Digital photos can be transferred in-
stantaneously, and secure communication can occur by voice, 
text, or email. These tools have the capacity to deliver burn 
expert consultation to any referring provider without transfer 
of a patient. Before transfer, an experienced eye can judge the 
need for ED/inpatient transfer, outpatient referral, or care 
in the community from which the referral comes, with a fol-
low-up evaluation in the burn center. With this technological 
capacity, what role do the ABA Criteria have?

This question is particularly relevant in light of studies 
suggesting that the ABA Criteria have not been properly un-
derstood by the larger medical community. For example, a 
2016 article from Nationwide Children’s Hospital suggested 
that only 8.2% of children meeting the existing American Burn 
Association Burn Center referral guidelines were transferred 
to a high-volume burn center for care.5 The authors suggest 
that the existing guidelines were missing practical information 
about which patients need specialty follow-up care, and that 
making burn center referral decisions would have less room 
for error if the ABA clarified their guidance. Similarly, a 2010 
study of adult patients noted that 52% of adults treated at 
non-burn centers met the existing criteria.6

On the other hand, the ABA Criteria are sometimes seen not 
as recommendations for communication with a burn center, 
but as yes/no TRANSFER criteria, resulting in significant over-
triage to burn centers, consuming transportation and emergency 
department resources needlessly, and imposing inconvenience 
on patients with minor burns unnecessarily transferred to a burn 
center, sometimes at great distances from home.7 This problem 
is not unique to the United States but has been observed in 
other countries with published burn referral guidelines.8

Another issue complicating burn patient triage is the diffi-
culty that many providers have in determining the extent of 
partial- or full-thickness burn injury.9–11 Multiple studies have 
demonstrated substantial difference in the extent of burn in-
jury estimates between referring institution and burn center; 
and while both over and under-estimation are clinically rele-
vant problems, overestimation is twice as common as under-
estimation. Overestimates of the extent of burn injury, in the 
absence of image sharing between referring hospital and burn 
center, increase the likelihood that a patient will be inappro-
priately transferred based on the ABA criteria.

Recognizing that Burn Centers provide patient-centered 
care and are associated with good outcomes, and that techno-
logical tools offer the opportunity for a much more nuanced 
communication regarding patient referral that considers the 
balance between long-distance travel and its associated expenses 
and patient benefit, the ABA Board of Trustees (BOT) charged 
the Committee on the Organization and Delivery of Burn Care 
Committee (CODBC) with revision of current burn referral 
criteria to promote appropriate access to expert care and the 
triage of burned patients. Lacking sufficient published evidence 
to support such revision, we adopted an iterative expert con-
sensus process (Delphi) to guide the revision. We present the 
results of this process and the newly proposed “Guidelines for 
Referral and Consultation,” intended as a framework within 
which 21st-century technology can enhance communication 

between referring and burn providers and thus promote op-
timal triage and care of burn patients.

METHODS

Consensus in the Absence of High-Level Evidence
There are no existing systematic reviews of the evidence for 
burn center care and no studies with secondary data using 
causal inference or randomization of patients from which to 
design guidelines. Consequently, we turned to The Institute 
of Medicine’s (IOM) Standards for Developing Trustworthy 
Clinical Practice Guidelines12 using these standards as a con-
ceptual framework for our eDelphi consensus process. After an 
exhaustive literature examination, the committee determined 
that the Delphi method was justified and the most appro-
priate strategy due to the lack of randomized controlled trials 
related to burn center care/outcomes and emerging topics 
such as telemedicine and outpatient follow-up. In January 
of 2017, with the support of the ABA BOT, the CODBC 
subcommittee began using a reactive eDelphi process guided 
by the IOM standards to gain expert consensus statements 
for the guideline’s eventual revision. The Delphi method has 
gained popularity in recent years, and as such, there are re-
cent recommendations for the Conducting and REporting of 
DElphi Studies (CREDES)13 that will be used as the founda-
tion for our methods and reporting of results.

Justification for the Reactive eDelphi Method
The traditional form of the Delphi method was developed by 
Norman Dalkey and Olaf Helmer at the RAND Corporation 
in the 1950s and has since been used by the U.S. military and 
others interested in developing guidelines, making policy and 
resource utilization recommendations.14 The Delphi method 
uses surveys to assess what could or should be, rather than what 
is.14 The principal feature of any Delphi method is the per-
formance of several iterations, or interconnected “rounds” of 
inquiry among a group of experts with the goal of gaining 
consensus among the group. There are several variations on 
the Delphi method, and based on the topic and available re-
sources, we chose to pursue the reactive eDelphi technique. 
The reactive eDelphi technique uses electronic surveys and 
a formalized process of “reacting” to each round based on 
the previous round’s responses.15 The rounds continue until 
consensus is achieved. Our Delphi study included four total 
rounds, consisting of two focus groups and two consensus 
statement electronic surveys (Figure 1).

Round 1: Initial Expert Panel
The study protocol was submitted and granted exempt status 
from the institutional review board at the Massachusetts 
General Hospital in Boston, MA. The round 1 CODBC sub-
committee established 15 care domains for the initial litera-
ture review based on the existing referral guideline content 
and identified knowledge gaps (Table  1). Then, experts in 
each domain from the round 1 panel developed statements 
to seek consensus on these domains in round 2 using a broad 
and larger group of burn care experts. The round 2 burn care 
experts were either self-identified members of the CODBC 
or ABA Board, or experts known to the CODBC or ABA 
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BOT that had subject matter knowledge on at least one of the 
domains. According to the IOM, the guideline development 
group should consist of a variety of methodological experts and 
clinicians, be multidisciplinary and include populations that 
will be affected by the guideline, such as emergency depart-
ment clinicians and patients. The CREDES recommendations 
suggest that the expert panel selection process is very trans-
parent, with recruitment and criteria reported. For recruit-
ment in each round of the Delphi process, each existing 
ABA-CODBC committee member or ABA BOT member was 
asked to recruit experts for the panel. We sought input from 
all regions of the United States and Canada, all professions 
involved in the burn care team, and outside stakeholders such 
as emergency medicine and primary care clinicians. We also 
recruited experts with a range of burn care experience. The 
demographics of the expert panels are described in Table 2.

Rounds 2 and 3: eDelphi Surveys
We created an initial round 2 electronic Delphi survey that 
was “reactive” to the first-round expert literature review. The 
extensive review conducted in round 1 suggested that the 
panel should consider 1) whether criteria or guidelines should 
be created 2) whether those criteria and guidelines should be 
for transfer, consultation, or both 3) which patients need burn 
center care of some kind 4) which patients would benefit from 
the use of telemedicine, and 5) which patients can be seen in 
inpatient vs outpatient clinic settings. Once an extensive list 
of questions had been developed by the workgroup members, 
the entire CODBC committee vetted and tested the survey, 
and after extensive feedback and revisions, the final round 2 
survey instrument was agreed on.

Once the final survey instrument was developed, each 
expert was invited and agreed to participate via email by the 
chairs of the CODBC subcommittee. Only the experts that 
agreed to participate were included in the final (n  =  47) 
expert panel for the second-round survey. The final round 
2 expert panel consisted of ABA and non-ABA member 
clinicians from several disciplines and represented each 
ABA region in the United States and Canada. The round 
2 survey was transcribed into an online, secure, university-
based survey database management program (REDCap), 
and the expert consensus panel was emailed an anony-
mous link to complete the survey. An a priori consensus 
threshold of >70% of experts responded that they “some-
what agree” or “agree” with the statements on the survey. 
The responses from the panelists were recorded over a 
30-day survey window, and the data were exported to sta-
tistics software program (Stata IC, v.15) where statistical 
analysis was performed.

The survey responses were analyzed for consensus and 
shared with the round 1 (original) expert panel. There were 
open-ended questions with text responses from the round 2 
experts that were analyzed qualitatively using conventional 
content analysis and Atlas.ti (v.8.0) data management software 
and two independent coders. Topics revealed in the qualita-
tive analysis that had not been previously queried were added 
to the survey, such as frostbite. Then, the round 3 survey with 
both the round 2 non-consensus and additional clarifying 
questions from qualitative analysis was sent to the same panel 
to seek consensus on the items that had not reached consensus 
(>70% agreement) in round 2 as well as the new items. The 
same threshold, >70%, was used to determine consensus in 
round 3.

Round 
One

•Literature Review
•12 Care domains
•No Consensus

Round 
Two

•eDelphi Survey
•12 Care Domains
•122 Statements
•Qualita�ve 
responses coded

•90/122 (74%) 
Statements with 
Consensus

Round 
Three

•eDelphi Survey
•12 Care Domains
•73 Statements
•Qualita�ve 
responses coded

•55/73 (75%)  
Statements with 
Consensus

Round 
Four

•Subject Ma�er 
Experts
•2 Care Domains

•100% Topics with 
Consensus

Figure 1. Reactive eDelphi process rounds and results.
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Round 4: Focus Group of Key Experts
There were some statements and topics that had been through 
each round of the process and not reached consensus, or the 
expert group requested an outside expert review and recom-
mendation, including pediatric primary care and emergency 
medicine experts. The final round of the Delphi process 
consisted of a focus group of experts asked to comment and 
make recommendations in areas in which the panel lacked 
specific expertise or requested outside consultation.

RESULTS

Expert Panel
There was a total of 61 clinicians that met participant inclusion 
criteria for the eDelphi surveys administered in rounds 2 and 
3. The demographics of each panelist are described in detail 
in Table 2. We achieved a 90% response rate for round 2, and 
a 100% response rate from round 3. Each of the five United 
States American Burn Association regions was represented, 
along with Canada. The clinicians participating in the panel 
ranged from 0 to >20  years of experience and represented 
diverse clinical specialties, including referring providers. We 
were initially unsuccessful in recruiting a panelist from am-
bulatory care, and the emergency department participation 
was added in round 3 based on the results of rounds 1 and 
2. Roughly half of the panelists in each round participate in 
the education of burn care providers, and all panelists partici-
pate in provider education in general.

The fourth Delphi round, which consisted of a select group 
of subject matter experts was recruited by the existing Delphi 
panel members. These experts focused on electrical injury and 
pediatrics, and consensus among those experts was achieved 
at 100%.

General Recommendations
There were both general and domain-specific statements that 
were presented to the panel that achieved >70% consensus. 
Given that our directive was to review and update the existing 
ABA burn center referral criteria, Table 3 describes each do-
main with respect to the existing criteria, and the statements 
reaching consensus in our Delphi process. In the broad cat-
egory of general attitudes regarding the existing criteria, the 
Delphi process determined that the criteria should be renamed 
to “Recommended Guidelines for Transfer and Consultation” 
and should include three tiers of information, such as immediate 
transfer, telemedicine consultation, and outpatient referral. 
Additionally, the panel felt that the new recommendations 
should be easily understood by referring providers and should be 
accompanied by educational efforts supporting their appropriate 
implementation in various clinical settings.

Extent of Burn Injury and Depth
There were several statements in the Delphi process re-
garding the depth and extent of burn injury and referral / 
consultation recommendations. The panel recommends that 
all full-thickness burns >5% TBSA would benefit from imme-
diate transfer, and all full-thickness burns of any extent would 
benefit from burn center consultation. Concomitant trauma 
was not addressed separately in this update. Rather, to be con-
sistent with existing guidelines, existing trauma guidelines are 
recommended to supersede burn-related recommendations 
when traumatic injury is present.

Burns in Older Adults
There was no prior recommendation regarding burns in older 
adults, which we defined as >55 years of age, consistent with 
prior research. The panel determined that the older adult burn 
patient benefits from the multidisciplinary expertise available 
in a burn center. In burn centers that care for older adult 

Table 2. Criteria revision panel eDelphi survey respondent 
characteristics (rounds 2 and 3)

Round 2 
Survey

Round 3  
Survey

Characteristic, N (%)   
Number, response rate (%) 47 (90%) 62 (100%)
ABA region   
  Northeast 16 (34) 17 (27)
  Eastern Great Lakes 1 (2) 3 (5)
  Midwest 5 (11) 3(5)
  Southern 19 (40) 26 (42)
  Western 4 (9) 10 (16)
  Canada 2 (4) 3 (5)
Years of burn experience   
  0expyr 6 (13) 6 (10)
  610)syr 6 (13) 10 (16)
  116)sryr 9 (19) 15 (24)
  164)sryr 4 (8) 3 (5)
  >20 yr 23 (48) 28 (45)
Years of overall clinical experience   
  0expyr 2 (4) 1 (2)
  62)rsyr 3 (6) 9 (15)
  115)sryr 9 (19) 14 (24)
  164)sryr 7 (15) 7 (11)
  >20 yr 27 (56) 20 (48)
Provider type   
  Physician-Surgeon 31 (66) 32 (52)
  Physician-Critical Care 1 (2) 2 (3)
  Physician-Medicine 3 (6) 3 (5)
  Physician-Pediatrics 0 (0) 0 (0)
  Physician-Emergency Medicine 0 (0) 6 (10)
  Advanced Practice Nurse/  

Physician Assistant
3 (6) 6 (10)

  Registered Nurse 7 (15) 8 (13)
  Rehabilitation Therapist 1 (2) 3 (5)
  Other 1 (2) 2 (3)
Type of facility   
  Hospital 38 (81) 47 (76)
  Ambulatory Care 0 (0) 0 (0)
  Emergency Department 0 (0) 5 (9)
  Academic/Research 9 (19) 8 (13)
  Other 0 (0) 2 (3)
Participates in the Education of Burn 

Care Providers
45 (96) 62 (100)

Participates in the Education of 
Referring Care Providers

47 (100) 62 (100)

ABA, American Burn Association.
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patients, the panel determined that older adult burn patients 
would benefit from geriatric and palliative care services.

Burns in Children
Children with burns that are superficial (first degree; ie, red 
in color and blanches with pressure) do not differentially ben-
efit from burn center referral. The panel reached consensus 
that children with >10% TBSA deep partial-thickness or full-
thickness burns should be managed in a burn center, and that 
children with <10% TBSA deep partial to full-thickness burns 
may benefit from burn center admission on a case-by-case 
basis due to dressing change complexity, rehabilitation needs, 
or parental comfort level. Outpatient consultation with a burn 
center should ideally occur as soon as possible, without delays 
of 7 days or more from the date of the child’s injury. Burn 
centers provide long-term follow-up and psychosocial support 
for children and families, and are critical in the identification 
of the need for additional services or interventions after the 
acute injury period as the child grows.

Chemical Injuries
There were no recommended changes to the recommendations 
regarding chemical injuries. The panel reached consensus that 
all chemical injuries should be cared for in a burn center.

Inhalation Injury
The existing criteria recommended burn center care for all 
inhalation injuries but did not provide specific guidance for 
those individuals burned while smoking using home oxygen 
or patients with flash burns to the face. The panel reached 
consensus that these unique situations should be provided in 
the updated guideline. The updated recommendation is that 
patients with inhalation injuries benefit from burn center ad-
mission, and patients that were smoking on oxygen may benefit 
from burn center admission due to co-morbid COPD. Patients 
with flash burns to the face not resulting from electrical injury 
may benefit from burn center care due to the facial burns, not 
inhalation injury.

Electrical Injury
The existing guideline suggests that all patients with electrical 
injuries benefit from burn center admission. The Delphi ex-
pert panel determined that more guidance is necessary re-
garding electrical injury voltage, and lightning injury. Expert 
consensus was achieved that high voltage injured patients and 
those with lightning injury benefit from burn center admission, 
and low voltage injured patients should receive, at minimum, 
one follow-up visit at a burn center to screen for delayed symptom 
onset and vision problems.

Exfoliative Skin Disorders
There was no guidance regarding exfoliative skin disorders, 
such as Stevens–Johnson syndrome (SJS), Toxic Epidermal 
Necrolysis (TEN), or Necrotizing Soft-Tissue Injury (NSTI) 
in the existing criteria. The panel reached consensus that pa-
tients with SJS or TEN and any epidermal slough benefit from 
burn center care, largely due to the nursing and multidiscip-
linary support resources available in burn centers. Similarly, the 

panel agreed that NSTI patients benefit from burn center care 
due to the team’s wound care expertise.

Telemedicine
Telemedicine emerged after the existing criteria document 
was written, and thus no recommendations for its use in burn 
care currently exist in the criteria document. The Delphi panel 
agreed that telemedicine is effective as a consultation medium, 
and further delineated the patients that benefit from tele-
medicine consultation. Specifically, the panel determined that 
whenever possible, telemedicine should be incorporated into burn 
center consultation, as it improves triage accuracy and reduces 
unnecessary transportation and the costs associated with it. All 
full-thickness burns should receive a telemedicine consultation, 
as well as all patients that are not determined to not need imme-
diate transfer to a burn center. Further, the panel determined 
that a secure and accessible telemedicine platform for burn and 
referring provider interaction would improve patient outcomes 
and reduce costs.

Frostbite
Many burn centers treat patients with cold injuries, yet the ex-
isting criteria did not address frostbite specifically. The Delphi 
panel determined that patients with frostbite benefit from the 
multidisciplinary team available in burn centers, and those 
with grades 2 (cyanosis isolated to distal phalanx), 3 (inter-
mediate and proximal phalangeal cyanosis), and 4 (cyanosis 
over the carpal or tarsal bones) cold injury should receive a tele-
medicine consultation with a burn center for further care and 
management, at minimum.

DISCUSSION

The primary goal of criteria or guidelines, whether considered 
for triage, transfer, or referral, is to ensure that patients receive 
efficient and effective care. As mentioned previously, an initial 
effort over 20 years ago to meet this need by the ABA resulted 
in the development of consensus recommendations for patient 
referral to a burn center. The literature has reported both 
over and under triage of burn patients. Questions have been 
posed as to whether the current ABA Criteria lack the granu-
larity to provide proper guidance to referring providers and/
or whether the criteria are being properly interpreted. The 
eDelphi process described here has produced the next iter-
ation of the ABA Criteria with the hopes of improving their 
effectiveness for referring providers, burn centers, and most 
importantly, patients.

As described in Table 3, while there are many similarities 
between the former “ABA Criteria” and the proposed 
“Guidelines for Referral and Consultation” there are also some 
significant changes. The first major change is the renaming to 
change the criteria to guidelines. Criterion is defined as “s 
riterion on which a judgment or decision may be based,o16 
while a guideline is meant to be “e piece of advice on how 
to act in a given situation that is recommended but non-
mandatory.o17 While this difference is subtle, it is one of the 
critical changes that comes with this revision. The goal with 
creating a guideline was to focus on fostering the communi-
cation between burn unit staff and referring care providers. 
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Rather than simply being a list of conditions that prompt a 
request for transfer, the new guidelines serve as the starting 
point for a conversation. The hope in creating these guidelines 
is that the conversation will go beyond the treatment of a par-
ticular patient to teaching referring care providers about basic 
wound care as well as about resources that are available at the 
local burn center.

Beyond the name change, one of the general changes 
that was instituted was the development of three tiers of 
recommendations for burn center involvement with the pa-
tient, as opposed the former criteria that were binary (ie, yes 
vs no). In the new guidelines, the discussion between the burn 
unit provider and the referring provider will result in three 
possible outcomes: immediate transfer, telemedicine consul-
tation, and outpatient follow-up. Through providing graded 
options for burn center involvement, the hope was that burn-
injured patients receive the care that they need while avoiding 
both the over-triage and under-triage.6,18–20

Many of the specific changes related to specific populations, 
injury types, and referring conditions that are found in this 
set of guidelines are focused on making sure that patients re-
ceive the care that they need. This is with the expressed un-
derstanding that sometimes the critical aspect of that care is 
not only the burn physician that is treating the patient but 
also the multidisciplinary team that surrounds them.21 found 
that outcomes for burn patients who were treated on special-
ized burn care services had the best outcomes.21 They hy-
pothesize that this improvement is in part due to the fully 
integrated multidisciplinary teams on these services. It is our 
belief that the multidisciplinary team is critical to the care 
of burn-injured patients, especially those with full-thickness 
burns greater than 5%, pediatric patients, older adult patients, 
and those with chemical burns, electrical injuries, and in-
halation injuries. These findings were concurrent with our 
statements resulting from the Delphi process that created the 
new guidelines. In addition to the standard burn conditions, 
the Delphi process also determined that frostbite, SJS/TENS, 
and Necrotizing Soft-Tissue Injury may benefit from treat-
ment by a multidisciplinary burn team. In particular, patients 
with these conditions benefit from the specialized nursing 
and wound care that can be provided in a burn center, even 
if the role of the burn surgeon in these conditions is not as 
straightforward.

Telemedicine is already an effective component of burn 
care, both in North America and elsewhere. Digital still images 
and video conferencing are used in triage, inpatient rehab fol-
low-up, and outpatient follow-up. Increased use of telemedi-
cine has come as burn expertise has become more centralized 
and community understanding of burn care has declined. It 
seems reasonable that the next step in evolution of telemed-
icine should be a single smartphone-accessible platform con-
necting burn experts to the medical community at large. Such 
a platform would be indispensable in a major burn disaster 
and, as such, might be created via collaboration between the 
ABA and federal disaster agencies. More mundanely, such a 
platform would provide referring providers with an educa-
tional benefit, burn providers with invaluable information 
about referred patients, and burned patients with a better 
chance of appropriate triage and best treatment, including ac-
cess to long-term follow-up with burn care providers.

LIMITATIONS

The results presented here describe the statements that a di-
verse expert panel agreed (>70%) on with respect to whether 
certain types of burn patients experience benefits from care in 
specific locations. The assumption of normal standard of care 
was made, and it is recognized that these recommendations 
might not be appropriate to apply during disaster or austere 
situations. The burden of transportation to a regional burn 
center, both personal and financial, are well-documented. It is 
important, however, that experts in the care of burn patients 
help determine whether the benefits for patients from care 
in burn centers outweigh the burdens associated with the 
transfer. This study’s expert panel contained a diverse group 
of stakeholders, including those not working in regional burn 
centers. Therefore, the results presented here reflect the ex-
pert opinions of those clinicians. All transfer, admission, 
and consultation decisions regarding burn patients should 
be made with the patient and provider team. Burn center 
providers routinely serve as consultation partners in these 
decisions, and this article reflects a robust and accepted prac-
tice of collecting, analyzing, and interpreting those opinions. 
The statements presented here are not intended to be abso-
lute; they reflect expert consensus at the time of the panel, and 
should be interpreted as such. Future research should further 
examine the effects of co-morbid conditions on burn patient 
outcomes and explore the importance of functional status and 
frailty in older adults with respect to burn center admission 
decisions. Further, future recommendations should ideally in-
clude the opinions of burn patients and their families, poten-
tially using patient-reported outcome performance measures 
as benchmarks of long-term clinical outcomes.

The development of new guidelines to govern the referral 
and transfer or burn patients allows us the unique opportunity 
to study the relationship between burn centers and the referring 
hospitals. In this eDelphi process, consensus was defined as 70% 
agreement. Therefore, there is not complete unanimity, and on-
going research is needed to produce future guidelines that can 
be increasingly based on evidence rather than consensus. The 
first steps of future research will focus on the dissemination of 
the guidelines and their implementation into practice. We plan 
to work with the ABA to determine the best manner of dissem-
ination of the new guidelines that use the resources of the ABA 
as well as social media and other technology, as appropriate. 
Following dissemination and implementation of the guidelines, 
we plan to study the way these guidelines are applied and ex-
amine the regional differences in their application. Additionally, 
as a community, we will examine patient outcomes following 
implementation to determine whether there are any differences. 
The transfer criteria that are currently in use are 20 years old, 
and a lot has changed in the way medicine is practiced and burn 
care delivered in that time (eg, telemedicine, electronic med-
ical record, development of surgical and critical care innovations 
directed at burn care, the aging of the population). With the 
pace of research and changes in technology, it is unlikely that 
the guidelines suggested here will be as lasting, and they are 
purposefully designed to be re-evaluated on a regular basis. We 
recommend re-evaluating the guidelines as new significant data 
becomes available, and to do a more comprehensive re-evalua-
tion at least every 5 years.
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It is nearly impossible to account for the numerous 
permutations of burn patient presentation, and no set of 
guidelines can reflect the multitude of clinical scenarios 
that occur. Local and regional infrastructure, resources, and 
relationships also play an important role, as they affect not 
only which patients need to be seen by a multidisciplinary burn 
team, but also how urgently. These recommendations and 
guidelines should be applied with these factors in mind and 
help to facilitate dialog, not only on a case-by-case basis but 
to build relationships and networks within the local healthcare 
community. The National Academy of Sciences, Engineering, 
and Medicine (NASEM) promotes a framework for healthcare 
quality that is safe, effective, patient-centered, timely, efficient, 
and equitable. The hope is that these guidelines may be used 
at a local, regional, and national level to attain these goals.

REFERENCES

	 1.	 American College of Surgeons Committee on Trauma. Burn center re-
ferral criteria from guidelines for the operation of burn centers. In: 
Resources for optimal care of the injured patient. Chicago, IL: American 
College of Surgeons; 2006. p. 79–86.

	 2.	 Garcia  DI, Howard  HR, Cina  RA, Patel  S, Ruggiero  K, Treiber  FA, 
Lesher  AP. Expert outpatient burn care in the home through mobile 
health technology. J Burn Care Res 2018;39:680–4.

	 3.	 Saffle JR, Edelman L, Theurer L, Morris SE, Cochran A. Telemedicine 
evaluation of acute burns is accurate and cost-effective. J Trauma 
2009;67:358–65.

	 4.	 Yenikomshian HA, Lerew TL, Tam M, Mandell SP, Honari SE, Pham TN. 
Evaluation of burn rounds using telemedicine: perspectives from patients, 
families, and burn center staff. Telemedicine and E-Health 2019;25:25–30.

	 5.	 Johnson SA, Shi J, Groner JI, et al. Inter-facility transfer of pediatric burn 
patients from U.S. Emergency Departments. Burns. 2016 Nov;42(7): 
1413–1422. doi: 10.1016/j.burns.2016.06.024. Epub 2016 Aug 20.

	 6.	 Carter JE, Neff LP, Holmes JH. Adherence to burn center referral criteria: 
are patients appropriately being referred? J Burn Care Res 2010;31:26–30.

	 7.	 Vercruysse  GA, Ingram  WL, Feliciano  DV. Overutilization of regional 
burn centers for pediatric patients—a healthcare system problem that 
should be corrected. Am J Surg 2011;202:802–8.

	 8.	 Reiband  HK, Lundin  K, Alsbjørn  B, Sørensen  AM, Rasmussen  LS. 
Optimization of burn referrals. Burns 2014;40:397–401.

	 9.	 Armstrong JR, Willand L, Gonzalez B, Sandhu J, Mosier MJ. Quantitative 
analysis of estimated burn size accuracy for transfer patients. J Burn Care 
Res 2017;38:e30–5.

	10.	 Carter NH, Leonard C, Rae L. Assessment of outreach by a regional burn 
center: could referral criteria revision help with utilization of resources? J 
Burn Care Res 2018;39:245–51.

	11.	 Pham C, Collier Z, Gillenwater J. Changing the way we think about burn 
size estimation. J Burn Care Res 2019;40:1–11.

	12.	 Institute of Medicine. Clinical practice guidelines we can trust. 
Washington (DC): National Academies Press; 2011.

	13.	 Jünger  S, Payne  SA, Brine  J, Radbruch  L, Brearley  SG. Guidance on 
Conducting and REporting DElphi Studies (CREDES) in palliative care: 
recommendations based on a methodological systematic review. Palliat 
Med 2017;31:684–706.

	14.	 Hsu C-C, Sandford BA. Delphi Technique. In: SAGE Research Methods. 
SAGE Publications, Inc.; 2010. p. 344–6.

	15.	 Frey B. The SAGE encyclopedia of educational research, measurement, and 
evaluation, vols. 1–4, Thousand Oaks (CA): SAGE Publications, Inc.; 2018. 
doi:10.4135/9781506326139

	16.	 Criteria. Merriam-Webster.com. 2011; available from https://www.
merriam-webster.com; accessed July 1, 2018.

	17.	 Bahadur  P. Difference Between Guideline, Procedure, Standard 
and Policy. 2014; available from https://www.linkedin.com/
pulse/20140611162901-223517409-difference-between-guideline-
procedure-standard-and-policy; accessed: July 1, 2018.

	18.	 Freiburg C, Igneri P, Sartorelli K, Rogers F. Effects of differences in per-
cent total body surface area estimation on fluid resuscitation of transferred 
burn patients. J Burn Care Res 2007;28:42–8.

	19.	 Preidt R. Few Young U.S. Burn Patients Transferred to Specialized Centers. 
2016. Retrieved from Health Day website: https://consumer.healthday.
com/general-health-information-16/burn-health-news-87/few-young-u-
s-burn-patients-transferred-to-specialized-centers-714276.html

	20.	 Swords DS, Hadley ED, Swett KR, Pranikoff T. Total body surface area 
overestimation at referring institutions in children transferred to a burn 
center. Am Surg 2015;81:56–63.

	21.	 Win  TS, Nizamoglu  M, Maharaj  R, Smailes  S, El-Muttardi  N, 
Dziewulski  P. Relationship between multidisciplinary critical care and 
burn patients survival: a propensity-matched national cohort analysis. 
Burns 2018;44:57–64.

https://doi.org/10.4135/9781506326139
https://doi.org/10.4135/9781506326139
https://www.merriam-webster.com
https://www.merriam-webster.com
https://www.linkedin.com/pulse/20140611162901-223517409-difference-between-guideline-procedure-standard-and-policy
https://www.linkedin.com/pulse/20140611162901-223517409-difference-between-guideline-procedure-standard-and-policy
https://www.linkedin.com/pulse/20140611162901-223517409-difference-between-guideline-procedure-standard-and-policy
https://consumer.healthday.com/general-health-information-16/burn-health-news-87/few-young-u-s-burn-patients-transferred-to-specialized-centers-714276.html
https://consumer.healthday.com/general-health-information-16/burn-health-news-87/few-young-u-s-burn-patients-transferred-to-specialized-centers-714276.html
https://consumer.healthday.com/general-health-information-16/burn-health-news-87/few-young-u-s-burn-patients-transferred-to-specialized-centers-714276.html



