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Abstract

Background: Dispatching field hospitals meeting the needs of the sufferers is the ideal response to disasters
such as earthquakes. The aim of this study is determining the settings of such a field hospital.

Methods: A twelve-member expert panel selected used the RAND Appropriateness Methodology to rate scenar-
ios derived from best current evidence, and additional comments resulted from Nominal Group and Modified-
Delphi Techniques. A 9-point rating scale was used that permits the categorization of the items as appropriate,
uncertain, or inappropriate. A descriptive analysis was undertaken of the final results of the panel meeting.

Results: Of extracted evidence categorised as items in six chapters, 72.90% was considered appropriate,
15.89% uncertain and 11.21% inappropriate. In the first round, agreement was found for 87.06% of the 85 items.
Following discussion on divergent ratings, much higher agreement was achieved, reaching 93.46% of the 107
final items.

Conclusion: Using RAND/UCLA Appropriateness Method, on the basis of the best current evidence, an expert
panel assessed the items of Principal Tasks of Field Hospital, Staffing pattern and equipment as sufficient and
appropriate in a multidisciplinary field hospital, developing updated and clear recommendations for rapid access

to the setting of the field hospital in earthquakes.
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Introduction

Natural and complex disasters such as earthquakes
can cause a dramatic increase in the demand for
emergency medical care’ As a matter of fact, this
emergency care is a critical determinant for survival
in the initial stages of a disaster.” Local hedlth ser-
vices can be overwhemed, and damage to the health
care infrastructure-as observed in Bam Earthquake
will further compromise the dedlivery of health ser-
vices?® As a consequence, affected and collaborating
countries are anxious to find ways to provide imme-
diate medical care to victims. An obvious solution
would seem to be the dispatch of mobile field hospi-
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tals to the stricken area."** A fidd hospital is defined
as a mobile, sdf-contained, sdf-sufficient health care
facility capable of rapid deployment and expansion or
contraction to meet immediate emergency require-
ments for a specified period of time.! The important
point to be kept in mind is that the setting of the fidd
hospital sent to the affected area should comply with
the needs of the victims.® In addition, priority public
health interventions designed to ensure that the great-
est health benefit is provided to the greatest number
of people should be based on the principle of evi-
dence-based practice; those with a demonstrated pub-
lic health benefit are preferred.” Unfortunately, the
amount of valid practical evidence about the fied
hospital setting is limited; therefore, some methods
are required for standardization of current practice
and reduction of the gap between the current and
ideal situations. Consensus pand methods provide a
quantitative approach to issues in which there is
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uncertainty, controversy, or limited evidence.”° They
have been used to develop clinical guiddines,'®* ap-
propriateness criteria,®** quality indicators™ and re-
view criteria® The two most commonly used meth-
ods are the Dephi Technique and the Nominal Group
Technique.®**” Additionally, the RAND/UCLA Ap-
propriateness Method® has been described as the
"only systematic and meticulous consensus pane
method for combining expert opinion and evi-
dence’.®® The RAND/UCLA Appropriateness
Method (RAM) which was developed in the mid-
1980s, as part of the RAND Corporation/University
of California Los Angdes (UCLA) Hedlth Services
Utilisation Study,® has been used to evaluate the ap-
propriateness of a variety of medical and surgical in-
terventions.”** In general, it quantitatively assesses
the expert judgment of a multidisciplinary group of
medical professionals concerning a comprehensive
series of medical scenarios on an appropriateness
scale ranging from 1 to 9. It is iterative, with two
rounds of anonymous ratings and a face-to-face group
discussion between rounds. Each pandlist has equal
weight in determining the final result, an explicit ap-
propriateness rating for focused issues.’®* For the first
time, we used The RAND/UCLA Appropriateness
Method in combination with Modified Dephi and
Nominal Group Techniques for determining the field
hospital setting in earthquakes according to the local
circumstances. This study was undertaken to provide
an updated document extracted from the best current
evidence, combined with the expert opinion. The prin-
cipal tasks of the fidd hospital, staffing pattern, and
equipment with their subtitles are discussed in detail.

Materials and Methods

We used a combination of three techniques for de-
termining the field hospital setting in earthquake: The
RAND/UCLA appropriateness method, The Nominal
group technique and Modified Dephi technique.*"*®
First of all, an extensive literature review was per-
formed to find the best current evidence about the
major affected groups in earthquakes, types of inju-
ries, medical assistance in field hospitals prepared for
earthquakes and field hospital settings. The extracted
evidence summarized from the critically appraised
literature and the lists of the various scenarios in the
field hospital were prepared. These items were
grouped into six “chapters” based on the principal
tasks of the fidd hospital, being subdivided into
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“surgery & trauma management”, “Obstetrics & Gy-
naecology”, “Medical Care”, “Outpatient Department
and Dental Services”, and staffing pattern and equip-
ment. We actively sought people with diverse back-
grounds from wide-ranging professions and organisa-
tions participating in medical assistance during the
disasters for the project. Selection criteria for partici-
pants were 1) activity in a wide variety of medical
sarvices in disasters, 2) recognition as leaders in ther
fidd, and 3) willingness to collaborate. We sent the
sdlected pandlists a letter inviting them to participate.
To maximize interaction, the number of participants
in the meeting was limited, so we invited 18 experts
for the pand mesetings and finally 12 invitees partici-
pated actively in the project (n=12). A code was de-
voted to each invited pandlist (pl to p18) for further
analyses. Our final pandlists were a general surgeon,
a paediatric surgeon with great experience in disaster
and emergency medicine, an orthopaedic surgeon, an
anaesthesiologist, a nephrologist, a paediatrician, a
gynaecologist, two general practitioners nominated
by red-cross/red crescent society, a specialist doctor
in community-medicine, experienced in emergency
medicine, a general nurse and a general technician.
Many other professionals from diverse specialities
were also invited as guests to the sessions for their
invaluable clarifications about the various issues dis-
cussed in this project. We performed the process in
three parts. Firstly in the “Zero round”, we described
our purpose comprehensively and also asked the main
stakeholders to reach the consensus about the key
subjects such as the format of the fied hospital, the
capacity, the funding and the executive responsibili-
ties by nominal group technique. The literature re-
view and the list of items, together with a list of defi-
nitions for all terms used in the list, were sent to the
pand members. Each subject was rated on an appro-
priateness scale of 1 to 9, where 1 means that the focus
item is extremey inappropriate for the field hospital
setting, and 9 means that the item is extremey appro-
priate. A middle rating of 5 can mean that the aptness
is uncertain. Each item was considered appropriate if
the pand’s median rating was 7-9 without disagree-
ment, inappropriate if the value was 1-3 without dis-
agreement, or uncertain if the median rating was 4-6 or
if the members of the pand disagreed (see Figure 1.
According to the method of the BIOMED Con-
certed Action on Appropriateness, for pand size of 12
(n=12), “Disagreement” was defined as 4 or more
pandlists’ rating in each extremity (i.e 1-3 or 7-9)
and “Agreement” as less than 3 pandlists’ rating

185


http://www.irmj.ir

Loghmani et a.

Two elements of panel “median rating” and “disagreement” were combined to determine appropriateness
categories of the different items (for definition of disagreement, see text).

= Inappropriate
= Uncertain
= Appropriate

Disagreement
Panel
Median No Yes
13 [
4-6
7-9

Figure 1: Appropriateness categories.

outside the 3-point region (i.e. 1-3 or 4-6 or 7-9) con-
taining the median.'® At the end of each chapter of the
guestionnaire, we added a “comments page’ and
asked the members to point out to the issues which
they thought were required in a field hospital but not
mentioned in our list. The pandlists firstly rated the
appropriateness of each scenario independently and
returned their rating forms by mail. The ratings were
then tabulated before the face-to-face pand meeting.
We also consolidated the ideas from the comments
pages according to the modified Delphi process and
referred to the group for the second rating in the next
session. In the second round, panellists received feed-
back on every item. Each pandlist received an indi-
vidualised document with his’lher own previous rating
score. During the meeting, we displayed each item by
power point presentation, showing the frequency dis-
tribution of al the experts’ first round scores (scale,
1-9), anonymously, and the median rating score. For
each item the pandlists discussed the ratings, focus-
ing on areas of disagreement, providing the opportu-
nity to modify the original list of issues, if desired.
After discussing each chapter of thelist of items, they
re-rated each item individually. This method did not
attempt to force pandlists to reach agreement on ap-
propriateness. At the end of each chapter in addition to
rating the items added after the first session, the pand-
lists were asked to express their suggestionsin a nomi-
nal group technique for producing new items required
in setting of the fied hospital. Finally, the pandlists
rated the newly-added items in the “comments rating
sheet”, the items being analysed separately.

186

During the first round, each pandlist rated 85 and
during the second round 107 items due to newly-
added items. According to RAND/UCLA Appropri-
ateness Method, the results of the first round had no
effect on the end product of the study™, so there was
more emphasis on the results of the second round. At
last, we analysed the second round ratings as wel as
the newly-added issues ranked in the “comments rat-
ing sheet”. The appropriateness of each item was cal-
culated according to the method of the BIOMED
Concerted Action on Appropriateness, as mentioned
above. All of the statistical analyses of the first and
second rounds were performed using SPSS for Win-
dows version 11.0.

Results

The results are presented in two parts: literature re-
view results and study results.

Literature Review Results: Affected groups in earth-
gquake

According to the previous studies, the census
showed a predominance of women, children, and
young adults, with the average age being 28 years as
the major affected groups.”” More than 25% of pa-
tients requiring hospitalisation were children, of
whom over 20% needed surgery.® In Marmara
Earthquake, of 151 injured patients hospitalised due
to musculoskeletal trauma, 31 (20.5%) were under 16
years of age® In the Chi-Chi Earthquake in Taiwan,
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the results implied that fragile minorities, specifically
the dderly and children, required special considera-
tion and attention in regard to disaster rescue and
emergency medical care alocation.® In Bam earth-
quake, according to reports from the State Wefare
Organisation, 1800 children lost both their parents
and at least another 5000 children lost a parent. Other
children were adso severdy traumatized. Therefore, pro-
viding care and protection of children deprived of pri-
mary caregivers was a chalenging issue Underlying
geographic and socio-economic conditions in the region
of Bam might expose local women and girls to an even
greater degree of physical and psychological harm. Pro-
viding care and rehabilitation for these women and girls,
therefore, necessitated specia efforts.™

Types of injuriesin earthquake

The major problems of patients in earthquakes -as
we saw in Marmara -were extremity trauma, crush
syndrome, acute renal failure and other ensuing
medical complications. The major associated injuries
were in the lower extremities, upper extremities, and
chest, respectively.®* Although the types of injuries
resulting from the earthquake were similar in adults
and children, the orthopaedic consequences of these
injuries showed significant variability, especially in
the rates of crush syndrome leading to acute renal
failure and amputation, being discussed in more de-
tails in the next section.®* Analysis of 2,702 trauma-
tised patients in the 1995 Hanshin-Awaji earthquake
showed that crush syndrome and injuries to vital or-
gans were potentialy lifethreatening, and early
transportation of such patients to undamaged hospi-
tals with the ability to provide intensive care would
have improved the survival rate.® The important and
severe medical complications in crush syndrome pa-
tients such as dehydration, oliguria, hyperkalaemia,
etc. should always be anticipated.* The studies on
chest trauma imply that approximately 10 per cent of
the casualties of a great earthquake may be expected
to have thorax and lung injuries mostly caused by
blunt trauma, pneumothorax and rib fractures being
the two most frequent pathologies, respectively.** In
the Chi-Chi Earthquake in Taiwan, 30 per cent of the
victims died from head injuries caused by the col-
lapse of dwellings.® An experience from the IDF
field hospital in Duzce, Turkey, showed that the cir-
cumstances of evening earthquake and non-
industrialized area indicated a new post-earthquake
burn syndrome, multiple scale burns due to hot liquid
spills.® Also the prevalence of infectious diseases
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often has an incremental pattern in the period after the
earthquake. For instance, in Bam earthquake, upper
respiratory tract infections were the most common
problem; 792 cases occurred 3 weeks after the earth-
guake due to the freezing weather, particularly at
night.® Animal bites are also considerable in the
affected area.®* As seen in many disasters, for ex-
ample in Spitak earthquake in Armenia or Bam earth-
quake in Iran, after exposure to severe trauma, adults
were at high risk of developing severe and chronic
post-traumatic stress reactions that are associated
with chronic anxiety and depressive reactions.*"***

Medical assistance and hospital setting in earth-
guakes

In Marmara earthquake, 18.5% of children with
crush syndrome required haemodialysis because of
acute renal failure and 11.1% required amputation. In
contrast, haemodialysis was needed in 93.1% of adult
patients with crush syndrome, and amputation was
necessary in 20.7% of them, implying a sound higher
rate of haemodialysis among adults.® The most im-
portant and fatal medical complication in crush syn-
drome patients was hyperkalaemia, early detection
and treatment of which improved the final outcome of
renal disaster victims to a great extent.” Crush syn-
drome and injuries to vital organs are potentially life-
threatening. Early transportation of such patients to
field hospitals with the ability to provide intensive
care will improve the survival rate.®** In a retrospec-
tive study on Crush syndrome patients after the Mar-
mara earthquake, the medical interventions performed
according to their frequency were haemodialy-
sis’lhaemoperfusion, mechanical ventilation, fasciot-
omy, amputation, 1CU-care for adult respiratory dis-
tress syndrome as wdl as multiple organ failure and
sepsis. Management of hyperkalaemia and oliguria
was also important.®® The field hospitals commonly
face paediatric surgical emergencies in the affected
area since approximatey one quarter of patients re-
quiring hospitalisation in Gujarat Earthquake, for in-
stance, were children, of whom greater than 20%
needed surgery. The operations fel into four catego-
ries of orthopaedics, soft tissue injuries, burns, and
miscellaneous. There was an immediate need for or-
thopaedic and general surgery skills followed by a
delayed need for plastic surgery skills.® In the man-
agement of post-earthquake burn syndrome, it seems
that most of the patients could be treated successfully
as outpatients with close follow up.® In Adapazari
Earthquake in Turkey, Medical and surgical services
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in the settled field hospital were supplied by general,
orthopaedic, and plastic surgeons. The frequency dis-
tribution of the medical problems seen in the fied
hospital was 32% internal medicine, 13% general
surgery including plastic, 21% orthopaedic surgery,
23% paediatric disease, 10% obstetrics and gynaecol-
ogy and 1% major psychiatric disorders. 11.4% of the
patients treated by the fidd hospital sought aid for
isolated soft-tissue injuries, 76% of which were
earthquake-related. Plastic surgery patients occupied
13.6% of the hospital beds.*** The mentioned field
hospital provided advanced surgical and medical fa-
cilities including laparotomy, caesarean section, and
intensive care surveillance by a team consisting of
102 personnd. These facilities required sophisticated
laboratory and imaging services, including haematol-
ogy, chemistry, microbiology, blood bank, and radi-
ology and ultrasound.***® After exposure to severe
trauma whether an earthquake or violence, adults are
at high risk of developing severe and chronic post-
traumatic stress reactions that are associated with
chronic anxiety and depressive reactions. Clinical
evaluation and therapeutic interventions should include
specific attention to these reactions. Early mental
health interventions seem to prevent their chronicity.*

Sudy Results

In this study, 18 experts were invited for the pand
meetings and finally 12 invitees agreed to participate
actively in the project (66.67%). The pandlists rated
85 items at the first round, and 22 items (20.56% of
items in the final ratings) were added for the second
round derived from nominal group and modified Ddl-
phi techniques. After the second round, 72.90% of the
107 scenarios were considered appropriate, 15.89%

uncertain and 11.21% inappropriate. 93.46% of the
items were rated without disagreement, 66.36% of
which were rated with agreement and 27.10% were
indeterminate (i.e. there were neither agreement nor
disagreement), and the panellists had disagreement on
6.54% of the items. Six chapters of the items were
analysed in the second round including Surgery and
trauma management; Obstetrics and Gynaecology;
Medical Care, Outpatient Department and Dental
Services, Staffing pattern; and Equipments.

Table 1 gives a summary of agreement for all 107
scenarios evaluated by the experts.

Most of the comments devdoped from nomina
group and modified Delphi techniques were added to
chapter 6 (54.55% of total comments). No pandlist
rated outside the 3-point region containing the median in
23.36% of final issues with medians in the range of 7-9,
which shows total agreement on the mentioned items as
well as emphasis on theimportance of theseitems.

Effect of multi-disciplinary discussion on agree-
ment: An actual comparison between the first and
second round rating of appropriateness was difficult
to perform because the content of the scenarios rated
was not exactly the same between the two rounds.
However, the differences between the rounds are
shown in Figure 2.

However, the impact of the pandlists’ interaction
with other specialists can at least partially be analysed
by looking at the differential agreement between the
two rounds; in the first round, agreement was found
for 87.06% of the 85 scenarios. The second round
rating, following discussion of divergent ratings, re-
sulted in a much higher agreement among pandlists,
reaching 93.46% of the 107 scenarios. This compari-
son is shown in Figure 3.

Table 1: Percentage of appropriateness and agreement categories by chapter

Title of chapter Appropriate  Uncertain  Inappropri- Disagree- Agree- Indeter-
(No. of items) ate ment ment minate
Surgery & trauma man- 60 20 20 0 60 40
agement (10)

Obstetrics & 100 0 0 0 60 40
Gynaecology (5)

Medical Care (6) 83.33 0 16.67 0 33.37 65.67
Outpatient department & 16.67 50 33.33 50 16.67 33.33
Dental services (6)

Staffing Pattern (30) 80 6.67 13.33 6.67 70 23.33
Equipments (50) 74 20 6 1 75 20
Total (107) 72.90 15.89 11.21 6.54 66.36 27.10

(For definitions, see Methods.)
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Figure 2: Comparison of appropriateness categories between the two rounds.
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Figure 3: Comparison of agreement and disagreement between the two rounds

Discussion

The fidd hospital is designed for admission, classifi-
cation and temporary hospitalisation of the injured
patients (in the emergency phase).* It must be capable
to provide advanced medical and surgical treatment,
observation, tracking and recovery.” In this article, we
have included updated and clear recommendations for
rapid access of the reader to the setting of the fidd
hospital on earthquakes derived from the best current

WWW.irmj.ir Vol 10 July 2008

evidence in conjunction with expert opinion, using
RAND/UCLA Appropriateness method.

I Principal Tasks of Field Hospital: 1) Surgery and
Trauma Management

The staff arrangement and equipment of the hospi-
tal should make it possible to perform major surgeries
of the limbs, abdomen and thorax, as well as paediatric
surgery and head & neck surgery (management of
facial trauma).”* The appropriateness of neurosur-
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gery and urogenital surgery is uncertain and plastic
surgery was considered inappropriate by the pandl.

2) Obstetrics and Gynaecol ogy

The field hospital should be capable of performing
emergency deliveries, caesarean section, and man-
agement of post-partum and abortion complica-
tions.*** The experts recommend that the labour
room should be separated from the surgical theatre.

3) Medical Care

The fidd hospital should be capable of perform-
ing the management of crush syndrome and its com-
plications (eg. hyperkalaemia, rhabdomyoalysis,
oliguria, etc).®***** Mechanical ventilation and
ICU-care for adult respiratory distress syndrome as
well as multiple organ failure, sepsis and other
medical emergencies should be considered.®%® Ac-
cording to expert consensus, the management of
acute ischemic heart disease and diabetic emergen-
cies should also be addressed. There is uncertainty
about performing haemodialysis’/haemoperfusion in
the field hospital.

4) Outpatient services

Outpatient management of burns (eg. post-
earthquake burn syndrome) is required.® Outpatient
dentistry services needed to be done by a dentist are
considered inappropriate but dental extraction should
be addressed whenever necessary. There is uncer-
tainty whether the triage /registration as wel as out-
patient services should be done in the outpatient de-
partment or not.>

Il. Saffing Pattern:
A multi-disciplinary field hospital should include
various health professionals as follows:

Medical specialists

General surgeon, Orthopaedic surgeon, Anaesthe-
siologist, Specialist in Internal Medicine, Gynaecolo-
gist and obstetrician, Paediatrician, Nephrologist, Ra-
diologist and Sonographist, General Practitioner

Paramedical staff

Head Nurse, Ward Nurse, Operating Thestre
Nurse, Midwife Nurse, Pharmacist Nurse, Hy-
giene/sanitation experts, Medical records and docu-

mentation e(pe.t 1,6,28,45,46,51,52,53

Hospital Administrator

190

Technicians
General Technicians, Laboratory Technician, Ra-
diology Technician® and CSR technician.

Other personnel

Servants and Hospital Guards.

The presence of mental health experts and epide-
miologists in the field hospital has uncertain appro-
priateness. Plastic surgeon, mother and child health
specialist nurse and ENT/Head & neck surgeon and
urologist are considered inappropriate in the fied
hospital by the expert pand.

[11. Equipment

The equipment are categorised into
6 main parts, which are presented in Figure 4 in de-
tails. The presence of Bacteriology, Serodiagnostic
and Faecal parasite modules are considered inappro-
priate for the laboratory setting. The appropriateness
of water testing module is uncertain. Portable CT-
Scan Module is considered as inappropriate and Port-
able Colour Doppler Module as uncertain for the field
hospital setting. Dental Unit, Dental Instruments and
Portable Dental X-ray Modules are rated as inappro-
priate by the pand members. Skin-Graft Instrument
Module, Auto-transfusion Instrument Module and
ENT Module are regarded as inappropriate and
Urologic  Instruments Module as uncertain.

1,28,32,33,44-46,52-56
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Figure 4: The appropriate equipment for the field
hospital in earthquake
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As a conclusion, a multidisciplinary fidd hospital
is composed of many assorted professionals and
equipment that make it possible to comply with the
needs of the earthquake sufferers. One caveat to bear
in mind is that we have performed the RAND/UCLA
Appropriateness Method in combination with Modi-
fied Dephi and Nominal Group Techniques for the
first time to determine the field hospital setting for
earthquake. Also there is lack of suitable evidence
and grey areas, requiring more research and studies.
Thisresearchisjust a gateway to further efforts.
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