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The Naval Research Laboratory NAMES II ,(Navy Amphibious Medical Evacuation Simulation)
Model’.imulate. medical treatment and evacuation of casualties within a combat zone. The medical
system which the model represents includes various levels of casualty receiving facilities , including the
hospital corpsman or medic , battalion aid stations, clearing stations , and hospitals. The hospitals may
be shore-based or sea-based. Unlike moat ‘ie*.wss’models *MEá -he,e beet) ’ developed for combat med-
ical contingency planning, NAMES II is truly a discrete simulation model,’bued on logical relation-
ships. For example , each casualty who enters the simulated evacuation system is assigned a series of
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20. Abstract (Cont inued)
medical treatments , or work un l ts . which hf must receive before he can enter convalescence and sub-
sequently return to d u t y .  These work units  must be administered , i n sequence, by designated medica~
personnel , and each work un i t  requires a specified time to complete. Some ’ë4 these’ work unit s are
critical in the sense that if one is not comp leted within a time specified by the user the patient will
die . if another is not completed in time , the patie n t ’s convalescent period will be increased. An evac
uation vehicle is requested at once when a high priority patient enters an evacuation queue ; lower
pr iority patients are required to accumulate in number or for a period of time before an evacuation
vehicle is req ueste d .~ A simulated patient in NAMES II is evacuated from a medical faci lits for any of
the following three reasons: (1)  no qualif ied medical treater ( for the patient ’s ne xt  work uni t ) is

assigned to the faci l i ty;  (2) the patient has received enough work unit s so that he can be moved safely,
and his convalescent t ime (user specified ) exceeds the facility evacuation policy, i.e., the period of time
which a patie nt is allowed , by milita ry conside rati ons, to remain at a fac i l i ty ;  and (3) the pat ient  has
completed all of his work units , but the fac i l i t y  has no convalescent beds available .

The model will accept any specified casualty admiastion rates , and is not dependent upon sub-
models which relate battle scenarios, troop strengths , climate and terrain to casua lty generation rates.
Thus, medical and tactical planners can v a r y  the patient “mix ” and use the NAMES II Model to ob-
serv e the effects of differe nt weapons systems , of di f ferent  patient loads , and of improved medical
tech niques.

The NAMES II Model can be manipulated b~’ the use r in many ways. In addit ion to specifying
the resou rces at each fac i l i ty ,  e.g. , medical personn el , beds, an d veh icles , the user specifies th e number
of medical facilitie s, the dista nces between them , an d he also specifies ru les fo r the employ men t of
ev acuat i on vehicles . These rules include vehicle capacity and speed , which patie nts should be loaded on
a vehicle , a vehi cle ’s desti nation , and which patients should be unloaded at that destination . By
selecting these rules properly the user may ( 1 )  restrict the type of evacuation vehicle to be employed
at each fac i l i ty ;  ( 2) restrict the destinations that can be reached directly from each fac i l i ty ;  (3) restr ict
the patients that can use each type of evacuation vehicle ; and ( 4 )  specify that certain patients must  be
evac uated to specific facilities.

N AMES II output reports include various measures of patient dispositions , including the number
who die , the numbe r who r eturn to du ty  and the number  evacuated out of the combat zone , measures
of lost ti me due to inj ur ies  and illness , resource requirements , and resource uti l ization.  NAMES II has
already demonstrated that previous methods for computing combat medical bed requirement s, based on
bed occupancy in World War II and other combat situations , do not give reliable results . ’ NAMES II
computes bed requirements based on the simulated battle casualties , the resources of the evacuation
system , and the evacuation policies in force in the combat zone.

The NAMES II Model is cur rent ly  operational on a CDC (Control Data Corporation) 6600 com-
puter system. The computer program is written in the SIMSCRIPT 11.5 simulation language.

- This report is addressed to the user of the NAMES II Mode l— — the analyst who wishes to employ
the model to design , plan , or eval uate combat zone medical treatment and evacuation systems. The
User ’S’ Manual presents a detailed description of the NAMES Model , toget her with its inputs and 4~~
outp uts . The Manual also discusses some results which were obtained from the model to i l lus t ra te  the
types of analysis that can be performed with the model . Additional detai ls of the NAMES H Model
operatio n v- ill be contained in the Program Maintenance Manual.
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NAMES II
(Navy Amphibious Medical Evacuation Simulation)

USER ’S MAI~UAL

INI RODUCT ION

The original version of NAMES (Navy Amphibious Medical Evacuation
Simulation) became operational in September , 1975. Written in the SIN—
SCRIPt 1.5 simulation language , it soon displayed its power as.~a tool
for medical contingency planning and also as a research tool. Llj ~~ also
demonstrated that standard techniques, developed in World War II, for
determining medical personnel and bed requirements are inaccurate.
NAMES I, as i t  was subsequently called , was apparently the first military
medical evacuation model to be based completely on logical relationships .
In NAMES I, patients died if they did not receive adequate treatment in
time ; they were evacuated from a facility if that facility did not have
appropriate medical personnel, or if their convalescent time exceeded the
facility i s evacuation policy ,* or if the facility ’s bed capacity was in-
adequate. No other known model based all of its consequences and actions
on logical relationships .

The development of NAMES II in SINSCRIPT 11.5 was undertaken in mid-
1976 in order to give the military an even stronger research tool than
the first NAMES. The Office of Assistant Secretary of Defense for Health
Affairs (OASD(HA)) wanted a model capable of assisting military planners
in evaluating various medical regulating procedures so that the proce-
dures finally adopted as policy would be the most efficient medical reg-
ulating procedures. This required the model to accept user-specified evac-
uation procedures , including vehicle loading rules , vehicle destination
rules , vehicle unloading rules , and restrictions on the assignment of
patients to evacuation vehicles as well as to certain medical treatment
facilities. It was decided that the best way to accomplish these objec- -

tives would be to develop NAMES II, using the more powerful SINSCRIFt 11.5
simulation language.

NAMES II first became operational on the CDC (Control Data Corpor-
ation) 6600 computer system in December, 1976, and has undergone addi-
tional changes since that time in order to incorporate further medical
regulating capabilities requested by the U.S. Army TOMSS (Theater of
Operations Medical Support System) Study Group. NAMES II has since been
used to assist the TOMSS Study Group , and its concepts are currently being
studied and used by the Medical Board of the Swedish Armed Forces. NAMES II
has also attracted the attention of the Defense Civil Preparedness Agency ,

* the period of time which a patient is allowed , by military considerations ,
to remain at a facility .

Note : Manuscript submitted July 15, 1977.
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p
the Mary land institute for Emergency Medicine , and the Air Line  “1 lo ts
Association . These organizations are concerned with the development of
systems to cope with civilian medical emergencies , ranging from every-day
automobile accidents to mass casualty situations such as earthquakes and
aircraft accidents.

This report is addressed to the user of the NAMES II Model -- the
analyst whc wishes to emp loy the model to design , plan , or evaluate com-
bat zone medical treatment and evacuation systems . The User ’s Manual
presents a detailed description of the NAMES Model , together with its
inputs and its outputs. The Manual also discusses some results which
were obtained from the model to illustrate the types of analysis that can
be performed wi th the model. Additional details of the NAMES II Model
operation will be contained in the Program Maintenance Manual.
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GENERAL DESCRIVI’ION OF THE NAMES II MODEL

The NAMES II Model is capable of simulating various configurations
of the basic medical treatment and evacuation chain illustrated in Fig-
ure 1. Casualty receiving facil it ies may be added or removed (comple tely ,
if desired) at any facility levels or echelons , and addit ional levels may
also be inserted into the model. As each patient enters the system , he
is classified according to the nature and severity of his wounds or ill-
ness by assigning him to one of a set of user-defined patient classes
which encompass all types of anticipated casual ties , including outpatients
as well as inpatients. A patient may enter the system at any facility
level. The distribution of entering patients over all levels is specified
by the model user. The user also selects the second facility level to
which a pat ient should go if’he must be evacuated from his entry level.
The class to which a patient is assigned determines to a large extent his
flow through the evacuation chain and his processing at each facility that
he enters. Each inpatient ’s class determines which of three priorities
he will be assigned : Priority 1, “urgent ,” indicates that the patient is
in critical condition and must receive the most expeditious attention in
order to save his life ; Priority 2, “ittsnediate ,” indicates that the pa-
tient ’s condition is very serious and he must be treated without delay ;
“riority 3, “routine ,” indicates that the patient is serious enough to
require admission to the medical sys tem, but requires no special atten-
tion to treat his condition. Outpatients are assigned Priority 4, which
indicates that those patients may wait for treatment until there are no
other patients at a higher priority requiring coinnitment of treater re-
sources. Each patient ’s class also indicates whether he occupies a litter
or ambulatory status , and assigns to the patient an ordered sequemce of
medic al treatments , called work units , which the patient must receive be-
fore he can convalesce and return to duty. The user must specify the work
units , in their proper sequence , for each patient class. The user must
also identi fy, within this sequence , a Critical Mortality Work Unit , a
Critical Convalescent Work Unit , and a work unit which is called the pa-
tient ’s First-Aid Work Unit. The same work unit may be identified for all
three if the user desires. These three work units have a considerable in-
fluence on the patient ’s treatment and ultimate disposition. If the pa-
tient ’s Critical Mortality Work Unit is not completed in a time specified
by the user , he will die ; if the patient ’s Critical Convalescent Work Unit
is not completed in a time specified by the user , his convalescent time ,
originally selected at random from a probability distribution which is
provided by the user for each patient class , will be multiplied by a fac-
tor specified by the user; finally , the patient will not be evacuated from
a medical treatment facility (except the medic level) unti l his First—Aid
Work Unit is completed , provided appropriate treaters are assigned to the
facili ty to provide alt work units up to and including his First-Aid Work
Unit. Upon completion of the patient ’s First—Aid Work Unit and each sub-
sequent work unit, his convalescent time, which may now have been increased ,
is compared to the facility evacuation policy, i.e. , the period of time
which a patient is allowed , by mili tary considerations , to remain at the
facility. If his convalescent time exceeds the evacuation policy , he will
be stabilized for a period of time specified by the u ser , and then evacu-
ated from the facility . The First-Aid Work Unit guarantees that the

3
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patient will not be evacuated until it is medically feasible to move him ,
provided required treaters are assigned to his facility .

The user also has the op tion o f assigning each patient (by class) a
Mortality Threshold Time . If a patient is so designated , he will die if
his initial medical treatment (triage and first aid) at his entry facility
is not begun within the designated Threshold Time . This added feature al--
lows the user to identify and observe those patients who require prompt
emergency care , such as respiratory resuscitation or sealing of a sucking
chest wound , in order to survive .

If the user does not identify a Critical Mortality Work Unit, or a
Critical Convalescent Work Unit , or a First-Aid Work Unit for a patient
class , the model assumes that those work units have already been completed
before the patients in that class enter that facility . This means that a
patient who has no Critical Mortality Work Unit cannot die no matter how
long he waits for treatment ; a patient who has no Critical Convalescent
Work Unit can experience no possible increase in his convalescent or re-
covery time , contrary to what might be expected from complications caused
by delays in receiving certain work units. If a patient has no First-Aid
Work Unit, he will be stab i lized and evacua ted , without receiving any of
his required work units , if his convalescent time exceeds the facility
evacuation policy . This will happen to such a patient even though medi-
cal personnel who could save his life may be sitting idle at the facility .
If a Mortality Threshold Time is not specified for a patient class , the
model assumes that the patients in that class need not begin treatment in
any specified time , excep t those t imes assoc iated with other ident ified
Critical Work Units.

NAMES II computes patient arrivals based on a Poi~ son arrival pattern.
(Many other probabilistic patterns could also be used. ) This is mathe-
matically equivalent to assuming that the time interval between successive
arrivals (interarrival time) is a continuous random variable whose density
or frequency is given by the exponential density function

f() ,t) = ~e
t
,

where ~ mean arrival rate.

The cumu lative interarrival time is then given by

P(~ , t )  = f(~ ,t)dt = l_e~~
t
.

The mean arrival rate ) during a specific hour of a particular com-
bat day i s computed from the mean number of arrivals on that day and the
proportion of patients who arrive during that hour ; both are specified by
the NAMES user. P(~ ,t) is next selected as a number between 0 and I

* SINSCRIPt 11.5 has routines for using the following probability functions :
Beta , Binom ial , Erlang , Gamma , Normal , Log Normal, Poisson, Exponential ,
Uniform, and Weibull.

5
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by a random number  generator , one of w h i .h  is reserved exclusively to gen-
orate inpatients , and another to generate outpatients. This gives a unique
val ue of ‘ t since P is monotone increasing~~, from which the interarrival
time t is then computed by using the value of ~ just calculated.

If the computed interarrival time t would cause the next patient to
arrive during the next hour , instead of during the current hour , he is not
2enerated. Instead , a new pati ent is genera ted , based on the new ~ for
the next hour , and the newly calculated interarrival interval is made to
begin at the start of the next hour. This guarantees that the next patient
enters during the next hour .

If the mean arrival rate = 0 during a specific hour of any combat
day , the computer program proceeds to the next hour until it computes a
non-zero

The first inpatient is generated at the start of the first hour of
combat during which inpatient casualties occur , as specified by the user.
On the arrival of each inpatient , the succeeding inpatient is generated.
The same procedure is followed separately for outpatients.

When a patient is generated , his patient class is determined ran-
domlv from the distributions (inpatient and outpatient) provided by the
user. The facility level at which each patient enters the evacuation
chain is selected randomly from input provided by the user , The specific
facil it\- that the patient enters is randomly selected from a uniform dis-
tribution o’.~c-r all facilities at that level. Tlie mobility of each in-
patient (ambuletory or litter) is randomly determined according to user
input associated with the patient ’s class. In addition , each inpatient ’s
convalescent time is random ly selec ted from a distribution provided by the
user and associated with his patient class. Other attributes of an inpa-
t~ ent , such as priority and work units , are assigned accord ing to the
patient ’s c lass , and are determined by the user .

All outpatients are considered to be ambulatory ; they have no conva-
lescent t ime assigned at the time they are generated , and they are a l l
ass igned Pr iori ty -. . The remaining attributes of outpatients , including
their work unitc , are assigned according to the patient class and selected
by the user.

if the user chooses to identify outpatients with patient classes which
are associated with inpatients , then those outpatients will have to receive
the same work units as the inpatients. The only difference between outpa-
tients and inpatients in the same class is that the outpatients are orig-
inally assigned a convalescent t ime of zero. If they fail to receive their
Critical Convalescent Work Unit in time , their convalescent time becomes
one day .

NAMES II uses different random number streams for each of the twelv,
variables that are thtermined on a probabilistic basis --

6
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7 for each inpatient: arriv;i l t im e , patient class , entry
facility level , entry facility, mo-
bility , convalescent time , and first
aid time at the FEBA (a random number
between 6 and 19 minutes).

5 for each outpatient: arrival time , patient class , entry
fac i l ity lev el , entry facility , and
first aid time at the FEBA (a random
number between 6 and 19 minutes).

These twelve random number streams were deliberately separa ted in NAMES II
so that the user could change one or more random variables at a time with-
out affecting the others. For examp le , the user may select to omit all
outpatients in one simulation. If the same random number stream was used
to generate both inpatients and outpatients , the random variables for inpa-
tients would be affected by omitting the outpatients . This cannot happen
in ~A~tES II.

The treatment pattern of patients within a specific treatment facil-
it:; is described in Figures 2(a) and 2(b).

At the medic level , or Forward Edge of the Battle Area (FEBA), all
patients undergo triage and receive first aid on a first-in , first-out
basis. Inpatients who survive this initial treatment are then evacuated
to the rear for further treatment ; outpatients are returned to duty . At
all facilities except at the medic leve l , patients are treated on a pri-
ority basis. After undergoing triage and first aid , each patient receives
his sequence of work units , provided appropriate treaters are assigned.
The NA~-WS II Model allows flexibility in designating treaters by allowing
the user to identif :i preferred and alternate treaters for each work unit.
An expected treatment time is associated with each treater ’s performance
of a particular work unit. If an appropriate trc~ater is not assigned to
the facility level , the patient is stabilized and evacuated to the rear .
Otherwise the patient continues to receive his ordered sequence of work
units.

If a patient is able to receive all of his req,.ired work units and if
his convalescent time does not exceed the evacuation policy at his facility,
he will enter a convalescent ward and return to duty from that facility if
the convalescent bed capacity is sufficient. ~therwise he will be stabi-
lized and evacuated further to the rear . If a patient enters a facility for
convalescence only, triage is not performed. If his convalescent time is
within the li mits of the facility ’s evacuation policy and if a bed is avail-
able , he remains at this facility for his per iod o f convalescence and is
subsequently returned to duty . Otherwise , he is evacuated to the next fa-
cility.

Two of the fac tors which cause a patient to be evacuated (treaters
and bed capacity ) are measures of the resources of the evacuation chain;
the third (evacuation policy~ is a command pol icy . The order in which

7
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t h C S C  ~act o r s  enter a patient ’s processiTIc w i t hin  the NA~’ES II Model is
U1Tn~ idered to be logical -- if necessary treaters are not assi~ ned , the
patient must go elsewhere for treatment; once his First—Aid Work Unit is
received and he can be moved safe ly , he shou ld be evacuated as soon as
possible if it is known that he must be evacuated anyway ; finally , if his
ficilitv has enough convalescent beds allocated , and if his convalescent
time falls within the evacuation policy of the facility , he should be re-
tained at this facility and returned to duty , and not evacuated further
to the rear .

The NAMES II Model is capable of simulating the patient evacuation
process using two classes of vehicles , air and ground . Either class may
be stationed at any casualty receiving facilities and/or at a central dis-
patch location or pool. The number of vehicles in each class is specified
by the user , as well as the vehicle speed and capacity . The model currently
treats the first class as ground ambulances , and the second as helicopters .
An ambulance operates twenty-four hours a day . A helicopter operates during
day light hours ’T only, unless it is responding to a request to evacuate an
urgent patient . In that case it will fly at any time .

New features which have been incorporated in the NAMES II Mode l enable
users of the model to specify various rules for the emp loyment of medical
evacuation vehicles , both helicopters and ground vehicles. This allows
the user to test different medical regulating procedures.

Th ese rules may be selec ted by the user for each facility level with-
in the medical evacuation chain. Having already speci f ied  the geograph ic
location of each fac ili ty level , the number and type of evacuation vehi-
cles assigned to each facility , the number of beds available , the evacu-
ation policies , the medical treaters (surgeons , corp smen , etc.) as well as
the classes of patients who can receive treatment at each level , the user
first designates , for each facility level , other locations from which
evacuation vehicles may be requested . These vehicles may be at this fa-
cili ty ,  at other facilities , or in a central pool. The user then selects
one of various rules that governs which patients will be loaded on an evac-
uation vehicle if this particular facility is the first pick—up stop for
that vehicle. lie also selects the destination of the v e h i c l e .  If  th is  is
the second stop for an evacuation vehicle which already has pa tients on
board , the user may decide who is to be unloaded , which patients at this
facility are to be put on board the vehicle after it is unloaded , and what
the vehicle ’s next destination should be. The user also has the option to
make similar inputs if this particular facility is the third or subsequent
stop for a medical evacuation vehicle .

A relative ly simple format has been prepared to assist the user in
preparing these inputs.~~ Typical rules which users of the NAMES II Model
might want to test are shown on the following page .

* As spec i f ied by the user.
** A sample format is contained in Appendix B.

13



- - 1 1  , ~ I T i t  F ’ )~ ’, ’ t ’rn I l L  I i t v  I 1 5 ( 1 5  Iron which evacuation vehicles ‘T,’l

F~l — closest support t ,ic iritv (including requesting facility ).
- closest support facilit y that has a vehicle available (including

requestinc facility I

R3 - pool.
U—. - first from the pool; if none available , from the closest support

facilit y that has a vehicle available.
R5 - first f ror’  the support facilities , starting with the closest ; if

none available , from the pool.
R6 - fron user-selected support facility .
R7 — next facility to the rear.
(all of these rules can be included at once by listing each choice of
facility in order of pre ference)

Rules that govern which patients are loaded on a vehicle.

Li - none.
L2 - al l  who wil l  f it , by priority .
L3 - selected priorities only.
L4 - patients who are designated to go to facilities which have been

des ignated for patients already on board .

15u l e s  that govern vehicle non—stop destination.

— hone fa ch i t v . (user specified)
— closest support facility . ‘use r specified)
— other facility designated by user.

D2 — remain at present facility to await evacuation request.
D3 - closest facility to which any patient is designated to go.
D4 - as far to the rear as required by any patient.
D5 - support facility required by patient with highest priority .

Rules that govern which patients are unloaded from an evacuation vehicle
at a vehicle destination.

El - none .
U2 — all.
U3 — those patients designated for evacuation to this facility, either

by the user (patient class) or by the model (patients evacuated
from the next lower level).

- des i gnated priorities.

Users may also want to force certain procedural policies upon the
system , and these may in turn restrict the emp loyment of evacuation vehi-
cles. Such restrictions may include the following :

1. Restrict the type  of evacuation vehicle to be employed at each
facilit y level , €‘ .~~~~., only ground ambulances at the FEBA .

I ::+
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2.  Restrict the destinations that can be reached directly from
each facility level.

3. Restrict the patient priorities that can use each type of
evacuation vehicle.

-~~. Specify that patients with certain priorities must be evacuated
to a specified user—selected facility .

5. Specify that a particular patient class must be evacuated to a
specific user—selected facility .

Th ere is no con f l i c t be tween these res tric tions and the ru les which the
user max’ select for the employment of the evacuation vehicles. Any of
these restrictions can be inc luded in the model by selecting the appro-
priate -vehicle employment rule or by the user option of designating the
number and type of vehicles assigned to each facility level.

The NAMES II logic which gover ns the pro cedures for reques ting an
evacuation vehicle is described in Figure 3. The REQUEST EVAC logic of
Figure 3 , together with the ‘.THICLE ARR IVAL logic (Figure -~~) for loadi ng ,
unloading and dispatching vehicles are incorporated in NAMES II and must
be understood by the user to avoid conflicts with the user-selected rules
for the emp loyment of evacuation vehicles. The REQUEST EVAC routine is
sunn-ioned by the model whenever

1. a patient enters an evacuation queue ,

2. a patient ’s waiting time in the evacuation queue exceeds an
interval , specified by the user , which is called the patient ’s
evacuation threshold time,

3. A vehicle departs from a facility with patients still waiting
in the evacuation queue.

Each patient , according to the priority assigned to his class , is
ass igned an evacuation threshold time by the user. As soon as his waiting
time in an evacuation queue reaches his assigned threshold time , an evac-
-i,it[on vehicle is requested . In the current NAMES II Model , this threshold
t ime must be zero for urgent (Priority 1) patients , but the user may select
the threshold times for patients having other priorities. As Figure 3 in-
dicates , a helicopter is always requested first for an urgent patient , and
if a helicopter is not available , a ground vehicle (ambulance ’I is requested.

~ heli copter is also the first choice for Priority 2 patients , but if no
Priority 1 or Priority 2 patients are waiting , only ambulances are re-
quested. Figure 3 also shows how the number of patients or spaces waiting
to be evacuated “triggers ” requests for air or ground vehicles. The air
-m d  .~round 

‘trigger ” spaces are specified by the user. It is always
asst~ned that an ambulatory patient occupies one space on an evacuation
veh icle; a litter patient occupies two spaces .

15

a



\

REQUE ST E 5 A ~
AT A

FA C I L I 7 ~ UN1T (

I 
I EXAM INE THE ANY UR GENTHAV E ALL

I PR 1I~ 

YES

I 

PAT I ENTS IN THE 
__________ PATIENTS ~EEN}5 ~~~~~~~ PATIENT S FOUNDLVA CUATI UN . J 1 I 4  il EXAMINED’OF THIS UNIT 

jNO

<~~~~

A T .
J) GROUNO

V F H I C L~
IN DEAD’ 

ENROUTE?]
EVAC 0 

1NO 
1NO 

________[ COUNT NL’.’BER 1 / ANY 

)

YEs FOF PAT IENTS BY j  (IMMEOIATES? 01 R 1 .PRIORITY
(PR 24

1! 
10

COUNT NU’.’~~ER
OF SPACES E”

PRIORiT~ COUNT SPACES
REQUIRED BY

PR 3 AND 4 j
.1

e~ _

SPAC E

~~~~~

Y ES
CEED GROUND

TRIGGER ’

NO

SUMMON
(A IRI

WAS AIR YESVEHICLE END
DISPATCHED?

NO

DO SPACES NO
EXCEED GROUND END

TRI GGER?

YES

IS GROUND YES
V~ r1ICU END

E N ROUTE P

NO

SUMMON
(GROUND)



E N D

YES -

IS AI~ WA S A I R YES
S . ‘- I ENPOU~~E NO SU M M O N  VEHI CLE END

DuE TO A IA IRI DISPATCHED?
REQUEST?

NO

MA RK THAT
UNIT AS NEEDING
AN AIR VEHICLE

SEND
GROUND

CC~~NT SP .~- T E S  DO SPACES YE S TRY
~~~~ ~ EC B’ EXCEED A IR AIR
PR 2 3 AND 4 TRIGGER?

NO

HAV E A N Y
IMMEDIATES YES

READIED
THRESHOLD?

NO 
-

~ u 
EXCEED GROUND GROUND

DO SPACES YES SEND

TRIGGER?

NO

HAV E ANY YESPATIENTS SEND
REACHED GROUND

THR ESHOLD ?

NO

END

EXAMINE THE
UNITS SPECIFIEDSUMMON
BY THE REQUEST

ELD~~~~~

4

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

F



I • 

~~~~ 

5 -  ,
~~~ 

‘\
\
\ 

I~l~

,[N

O

— 

LI HI~~~~ISH~~~~~~~~~~~~~~~ 

\~ 
DEAD’ 

\ ENROUTE? /
S [IS PAT E’ . ) ‘~ S GROUND\IN 4 I VF HB O L~

1NO

COUNT NU’.’ EE R / ANYOF PATIE’,~~S BY I
PRIORITY ] ( IMMEDIATES ?

\ 
IPR 2~

_ _ _ _ _ _ _ _ _ _  

j NO 

-
COUNT NL’,’ESR
OF SPACES 5’ 

COUNT SPACESPRIORI FY ] 
REQUIRED BY

PR 3 A N D  4

‘DO SPACES \

(~XCEED GROUN[~ .

\ TRIGGER ? /
NO

TRY YES SUMMON
A I R  -~ - ~~~~~ A I R I

NO

WA S AIR YES 
E N DV EHICLE

DISPATCHED?

NO

DO SPACES NO
EXCEED GROUND END

TR IGGER?

YES

IS GROUND Y E SSE~~O VEHI CLE END
EN ROUTE P

NO

SUMMON
IGROUNDI

WAS GROUND Y E S
VEHICLE END

DIS PA T C HE D

NO

M A R K  IHAT
FA CIIIIY NEEDS

A GROUND VEHICL E



‘ ‘ l  
_ _ _ _ _ _ _ _J

r

UNIT AS NEEUIN~~~~

r 

MARX 1HA’

AN AIR VE HIC~~~J

Y E S  TR ~ 

(GROU D

I F E D  AIR
AI RR ,L, E R’

NO

‘‘.E AN~
A EDIAT ES ‘y ES
EADI ED
~ESHOLD’

NO

( SPACES “ IS S E N D
ED GR OU N D

~,R OUNflRIGGER?

N O

A.’~E ANY
AT I EN T S YES S E N D
F A C H E D  GROUND
P ES HOLD

NO

END

L 

SUMMON 
HAV E ALL THE YES

______________ 

~~ EXAMINE THE
_______ 

UNITS SPECIFIED 
_______ UNITS BEEN )

VEHICLE~~~~
J
) 

BY THE REQUEST EXAMINED? 
_________RULES

K 
IS THERE A \

NO VE H- CLE \
A~~5 LA BLE 1

A T THI S UNIT?J

I DISPATCH

I VEHICLE TO I
REQUESTING UNIT1

I
I 

M A R K  FAC IL IT ’Y
AS HAVING V EH ICL E(

OF THIS TY PE
ENROl I ’1~

atlon V ,hI( Il S



~~~~ • -5 , A T
I~.. - .

_ 
PAL~~~~~S~~~~ 

~~~~~~~~~~ _

LI LUHDINC
~~~~~~~LE

DE( HI M~ N NUMBER
I ) )  FILLED SPACES

ON THE VEHICLE

DIED ‘ E S  I S P A T I E NT
5 T H A N S I ’  DEAD?

NO

ES 
HA S PATIENT

- ‘~ I 4 RECEIVED ALL
051 ~ HIS WORK UNITS? ~~

NO ~,. A ‘ ( S
LESCI’. I IS -S BE

-ST ~ ‘IS A~ -~~1 A - -
A ’ ,SISN is TREATER F A C i L I T ~

T H E A ’ F R  YES AVAILABLE TO UNIT
Sl AP 1 PIRFORM TR IAGE

TREATMENT A ! i .j FIRST AID ?

NO

- I. J . - ~
‘ - F . 1 1 - 1 ,1

~

F” (‘~~~j
I



I’

- ‘- ‘ .
~ I D FT I R ’~ ISI THE

S . ,  L - - - , - I DESTINATION
A ’  . T S  - ‘  - S 

~~ ~~
- - . , ‘ ‘ 5  E U  5 1 4 ( 4  5 TAT I-

- ‘ I ~~~~~ 1~~lI RULES

IS P A T E S ’  DISPATC H THE
DEAD’ H I L ,  11) T ’,

DI sI NA I  uN

Ni l

.5 F ‘ES ‘I,
‘ A l  T h E  DUE
TO ~~~~~ 5 P~~%’I ’i7 NO OF

T R E A T E R  1 1 4 1 1 4  INROUTI TO
t 4 4 1  DESTINA TION

NO FA CILITY

YES 

~~~~~~ J 4 E S T ~~ .AI E~~E~~T

IS ANY -
SPA CE AVAILABLE

S THE ~E H I ( l I ’

YES

Pit.’ )  ~~A T I F N T
4) I )  t 1- 4 0

H~ V EH’Ct E
A I H’ ) 5’ , TO Pu l l  ________________________

EMER GENCY IV -  L

F OR A
- S A T E  THE “A lIEN I

DESI SA 1 1 ) 5 1)1 THE
1 4 5 1  BA SE D ON

‘ ) l  FA D AND LEV I L — — - _______

I IF I - (NiINI UNI I I
- i E R *  ( , \ ‘ I (  r ’I

IS



Al  I~~~~
1
~~~~~~ LL

III ( 0 1  N’I 51 NUMBERI
III I 1 1 1 1 1  SPACES
ON TH E V E HICLE

DIED IS PATIENT
N TRANSIT DEAD?

NO

I IN’. A Es  
HAS PATIENT

5’ F ~~ F RECEIVED ALL
ON LY 4 5 ~NO RK UNITS?

S T A R T
NO 

A A
ASSIGN IS T R E A T E R  I A

‘ P E A ’ E ~ Y E S  AVAILABLE T O
‘A T ‘ERFO RM TRIAGE

T REATMENT AND FIRST AID’

- . - - 

NO 
________________________

“( CL ‘S ’- YE

-~: L-: ;~~, E S  I YM ON
- -- - -. VEHICLE

XT

I . ’ 1 01’ fOr I(’a( 11114D tlIilHII1hI’ 4 .i and I 1 ’j i 1

I ’ IICI ’ 2O fllank)



i— ~~~~~~~~ 1~~ —1 r
- . Dl T E R M NE 1(41-

4 A L L  - 4 5  
- ‘. F -  -, ( ( I I ’  4 DI 51 INATION

P A ’ ) S T ,  ( E N  I s ’ N-- - A I D  IN T i l l  StA l l
F • AM NI 0’ - 

‘,I A  1 - AND TH E RULE S

NIl 

I
IS PA T  ‘ ES ’  DISPATCH THE

DEAD’ -,l:llIcL~ TO iTS
DESTINAT ION

A
ST A f I I~ . F D  DUE

- AC~ OF ‘NCREMENT NO OF
‘H E A T E R ’  

~I ‘ CLIS 4 NROUT E TO
NO THE DESTINATION

FACILITY

• S ’A BILIZED YES

DUE TO
EVA ( ‘OLICY ’  

IS EVAC EIAT I O YES
NO

EMPTY?

‘ED DUE NO

-‘ L-~ ~ OF BEDS ’

NEXT
_________________ 14EI1H E ST EVAC E V E N T

IS ANY
S PA C E  A V A I L A B L E
05 ‘H E ‘ . E H I C L E ’

YES

H A CE PATIENT
‘A BOARD
‘~~~1 ‘ . E H ’ C L E

A - C CRDINC; TO RULE

EMER GENCY I V -
F OR AS ( , 5A  T E THE 

“AT I ENIST NA - - -N OF THE
P A ’  F ST BASED ON
SEC FAC AND LEVEL 

- _____

F 
l I ’u’ MINE UNIt

([RI I~ A T IFN

IS

1l0u)’-’T EV A

FVFN T

l u n g  i -V , ,  ‘ 1141 I’~ II Vi -hI(’If S

I



The ~
‘I~ ES II Model incorporates a tT- iture that enables all patients

iviitin~ evacuation to receive additiunal medical attention ii transpor—
tat~ un is dei i ’—ed , provided appropriate treaters are assi-~ncd to the Eacil—
it’-- . In addition to the evacuation threshold times which tri-.ger a request

~~ r a vehicle to pick up patients if they have been waiting too long, al l
patients (including outpatientst are assigned an “additiona l treatment ”
thr eshold t ime . If this time is exceeded before a vehicle has been dis-
patched to the waiting patient ’ s facility , the patient will leave the evac-
uation queue and undergo additiona l treatment , provided the appropriate
treater is assigned to the facility. Otherwise the patient is left to
wait for the arriva l of the vehicle. If he dies while awaiting transpor-
tation , he is not p laced in the vehicle but is counted as having died at
this facility. If he is alive when the vehicle arrives , but dies in transit ,
he is counted as having died enroute to his next receiving facilit’-’.

NAME S II also con tains an added fea ture wh ich helps  red uce th e number
of patients evacuated because of convalescent bed shortages. ~hene’;er a
patient is returned to duty from a facility ’s conval escent ward , making a
bed ava ilable , the facility ’s evacuation queue is sear ched for patient s
who are there because of the shortage of convalescent beds. Amongst such
patients , the highest priority patient is removed from the evacuation
queue and transferred to the empty convalescent bed. He will subsequently
be returned to duty , instead of being evacuated from the facility . If the
evacuation queue contains no patients who are being evacuated because of
the bed shortage , a search is next made for patients who are being sta-
bil ized because of the convalescent bed shortage at the facility . If there
are any such patients , the one who is due to leave stabilization next (to
enter the evacuation queue ) is inmiediatelv transferred to the empty con-
valescent bed , and will subsequently be returned to duty . Other rules
could be adopted for removing such patients from stabilization or from the
evacuation queue , such as selecting the patient with the shortest conva-
lescent time .

When a patient is evacuated from any faci l i ty , his destination is
designated to be his user—selected second facility if his present facility
is closer to the FE BA than his second facility . Otherwise , his dest ination
is designated to be the next facility to the rear. Depending on the vehi-
cle destination rules in force , the vehicle which is evacuating the patient
may or may not stop next at the patient ’s designated destination , and ,
depending on the patient unloading rules in force , the patient may or may
not be unloaded at the vehicle ’s next stop . Wherever the patient is un—
loaded next , he will remain until he dies , or returns to duty , or un til
one of the three conditions is met to force his stabilization and evacu-
ation.

The veh icle destination rules and the patient unloading rules always
prevai l  over the pa tien t ’s designated destination. If the patient is un-
loaded at a facility closer to the FEBA than his designated destination ,
his next designated destination , if he has to be evacuated again , will be
the same as it was before , that is , to his  second fac i li ty i f he has n ’t
alread y been there , or else to the next facility to the rear. If he is
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LilT ! oadi-d at his (lesionIted destination or at a facility furth~-r LI ’  tb
r1’ar than his d esi- .~n-ited destination , then his next designated dt-sti oati on ,
if he has to he evacuated , w i l l  he t he  next faci 1it’~ to the rear .

In  t h e  ~ A~TS II Model , it i s assumed that patients who are evacuated
from the fac i lit y level furthest from the FEBA will be transferred to
staginlz fai il i tie s for  air evacuation out of the combat zone. These
stagine facilities are not currently included in the evacuation chain
simulated h’.- t h e  model: hence, evacuees from the last facility level are
removed f rom the simulation once they e n t e r  the  evacua t ion  queue at that
facilit~’. Th e~’ are never placed on board any of the evacuation vehicles
;--h ich service the simulated evacuation chain .

~ANES I I  INPL’I’S

T h e  Model  i s  “d r i v e n ” by many user-specified parameters. or inputs ,
which describe the principal elements of the medical evacuation system .
These inputs , which are listed below , are not dependent upon historical
data. If the user wishes to use the model to simulate historical situ-
ations , then certain inputs , such as the average number o f patients ad-

~‘sitted each day , could be provided from historical data.

Instructions for the correct preparation of these inputs are con-
tained in Appendix B , together with illustrative examples from the NAMES II
baseline simulation. All of the baseline simulation input pararieters are
described in Appendix A , and all of tile computer reports of the baseline
simulation inputs are contained in Appendix C.

Operational (Tactical) Inputs

- Distancc- s between the FEBA and each medical facility level , includin c
the evacua t ion  veh ic l e  pool

- A v er a :t- number of b a t t l e  c a s u a l t i e s  each day -- inpatients and out-
patients

- Proportional distribution of battle casualty arrivals for each hour
of the day -- inpatients and outpatients

- Proportional distribution of battle casualties entering the evacuation
chain at each facility level —- inpatients and outpatients

- Proportional distribution of battle casualties among the p a t i e n t
classes -- inpatients and outpatients

- Number of combat days
- Ho urs of dawn and dusk

i’h’-’sical Resources Inputs

- Number of medical facility levels
- Number of medical facilit y units at each level
- Types of medical personnel (treaters ) assi gned to each facilit y unit ,

together with the numbers of each type assigned
- Quantities of evacuation vehicl es , by type , assigned to each facilit y

unit , includin g th e pool , together with the vehicle capacities , by
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C- -p (one ~n,ice i~)r In ambulator .- n;lti ent , twO spaces for a litter
patient -

- Speed of evacuation vehicles , by type , between each medical facility
level

- convalescent bed capacity at c ich facility unit.

Medical Technology  Inputs

- Pa tient class des criptions
- Work unit descriptions
- For each patient class:

- priority
- mobility factor (probability that the patient will be ambulatory )
— mortality threshold time at patient ’s entry facility
- critical mortality work unit allowable delay time
- critical convalescent work unit allowable delay time
- sequence of work units to be performed , listed in order of

treatment
- first—aid work unit
- critical mortality work unit
- critical convalescent work unit
- convalescen t time pr obab i li ty dis tribut ion

- For each work unit:
- preferred and alternate treaters and respective treatment times

- For each patient priortty :
- stabili;ation time prior to evacuation
- evacuation threshold time
- additional treatment threshold time

- Factor by wh ich patient ’s original convalescent time is increased if
his critical convalescent work unit is not comp le ted in the a l l owable
delay time .

Coruiand and Control Inputs

- Number of non-urgent casualties in an evacuation queue that triggers
a request for each type of evacuation vehicle

- Evacuation policy for each facility unit
- The patient ’s second facility level (SECFAC 1 following evacuation

from his entry facility
- Rules for the employment of evacuation vehicles at each facility

level :
— levels from which vehicles , by type , are reques ted
- patients unloaded from arriving vehicles , by vehicle type
- patients loaded on departing vehicles , by vehicle type and

state , i.e. , vehicle empty or not , and other vehicle enroute
or not

- departing vehicles d-~stinations , by vehicle type and state , i.e.,
vehicle empty or not
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ilie ~AMTS H Model co mp u t e s  and p r in t :~ d a i ly  and c u m u la t i v e  statis—
tics at  ~n t  rvais desired by t h e  user , together with su~ Tlarv statistics
fc’llo;-inc the last day of combat and again after all patients have left
tue system . This output data, which is listed below , provides the mod el
user with a cilan titativ e me thtod of observint~ various measures of the e:-
:€-ctive ness of speci fic medical evacuation systems. This permits the
relative comparison of d i f f e r en t  evacuation systems , and also shows the
sensitivit y of an evacuation system to the  various design parameters or
inputs. The output data includes patient dispositions , measures of lost
time due to injuries and illness , measures of resource requirements , and
measures of resource utilization . Appendix D contains sample computer
reports of the MAMES II baseline simulation outputs.

~ailv and Cumulative Reports

— Numbers of casualties , listed by facility level and patient priority,
who
— entered that level directly ,
— c-cre evacuated to that level ,
— returned to duty without convalescence ,
- returned to duty with convalescence ,
- died during treatment ,
- died in a treatment queue ,
- died in an evacuation queue ,
— died enroute (jn transit to that facilit y leve l , -

— remained at that level at midnight ,
— remained in stabilization at that level at midnight ,
— remained in convalescence at that level at midnigh t ,
- entered convales cence ,
- had their convalescent time increased ,
- were stabilized because a required treater was not assigned ,
- were stabilized because their convalescent time exceeded the

evacuation policy ,
— werc stabilized because o~ the shortage of beds ,
— ‘.-~ere evacuated f r o m  that facility level.

— l.urhers of inpatients and outpatients , listed by facility level and
wc’r’a-: units , who required each work unit : the number of times preferred
or alternate treaters for each work unit ~.‘ere assigned to the facilit y
when first requested: the number of t i r e s  preferred or alternate treat-
ers for each work unit were available when first requested ; and the
number of patient deaths due to excessive delays in receiving each
critical mortality work unit.

- Numbers of pati ents , l isted by facility l evel and convalescent t i m e s ,
who
- req uir ed beds ,
- entered stahili .:ation or were evacuated because required treaters

were not assi-cned , or their convalescent time exceeded the facil-
ity evacuatic’:: pc’1 i cv , or beL au’~e ot the shortage of beds ,

- remained in stahl li. ~ar f ’ ~ It midnigh t ,

— -



— enter - I convalescence ,
- arrived for convalescence only ,
— r~o-iained in convalescence at midnight.
Number of round trips comp leted by each evacuation vehicle which was
assigned to each facility unit , including the pool; the length of
time each vehicle was in use; the average trip time for each vehicle;
the daily average occupancy (number of patients) of each vehicle; and
the average occupancy of each vehicle taken over all time to date.
N~~ ber of requests made by each facility level for each type of evac-
uation vehicle , and the number of such requests which were honored
(vehicle dispatched).
Numbe r o f reques ts p laced on each fac ili ty leve l and the pool f or each
type of evacuation vehicle , and the number of such requests which were
honored (vehicle dispatched).
Num ber of pick-up trips made by each type of evacuation vehicle to
each facilit’: level in response to requests made by that facilit’,-
level. l’eh icles always arrive at the requesting facility empty on
pick-up trips.
Number of stops made by each type of evacuation vehicle at each facil-
ity level for reasons other than to comply with pick-up requests.
These stops ‘enroute” are of two classes only : patient unloading
stops , with possib le reloading ; and stops which mark the vehicle ’s
return to its home facility .

Surnary Reports

Exact number of inpatient arrivals and outpatient arrivals inCa the
evacuation system during each hour of each day of combat .
Total numbers of inpatients and outpatients , listed by facilit ’- - level
and work units , who required each wo rk unit; the number of tim es pre-
ferred or alternate treaters for each work unit were assigned to the

facility when first requested; the number of times prefer red or alter-
nate treaters for each work unit were available when first requested :
and the numbers of patient deaths due to excessive d e l ay s  in r e c e i v in c
each critical mortality work unit.

— Total numbers of patients , li s ted by facility level and convalescent
times , who
- required beds ,
- entered stabilization or were evacuated because required treaters

were not ass gned , or their convalescent time exceeded the facil-
ity evacuatfo” policy , or because of the shortage of beds ,

— remained in stabilization at midnight ,
- entered convalescence ,
- arrived for convalescence on ly ,
- remained in convalescence at midnight .
::umbers of patients , listed by f ac i l i ty lev el f or each day f llow in~
D-Day (beginning of combat . , who
- were admitted to the facility leve l , either by direct entr’- - or

by evac uation from ano th er l evel ,
- entered stabilization or were e~racuated because  required treaters

were not assi gned , or the ir convalescent time exceeded the
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fad lit- , evacuation policy , or because of the shortage of beds ,
- entered convalescence ,
— arriv .-d for convalescence only ,
- had their convalescent tim e increased ,
- remained in stabilization at midni ght .
- remained in convalescenc - at midnight.

- Numi’er~ of beds required , occupied , and assigned to each facility
leve l  ~or each day following D—day .

- Number of beds required outside the combat zone for each day fol-
lowing D-dav .

- Numbers of patients , listed by facility level for each day following
D-da\’, who
- entered the facility level directl y,
— were evacuated to the facility level from another leve l ,
- returned to duty without convalescence ,
- returned to duty with convalescence ,
- died ,
- were  e v a c u a t e d,
- rercaint- d at that leve l at midnight.

- : o ta i  n u mb er s  of inpatients and outpatients , listed by patient class ,
who
— entered the evacuation s~’stem ,
— ct-turned to duty ,
- w e r e  evacuated out of the combat zone ,
— died .

- T o t a l  numbers of  pati ents , list~-J by number of days spent in the
(-vacuat 1 ‘:~ syS t t ic , who
— re: urned to duty , 

-

- died ,
- wt r e  ev a c u a t e d  out of the combat zone .

N t I s  I I  i~A~~h L l N L  SIM1 ’LATI ON

The medical treatment and evacuation system simulation used as the
ba’~ lint’ for ~~--~parative anal~ sis was designed to represent a system , which
ml c).t s up p o r t  a U.S. Marine Corps combat division. While NA~-Is Il i nputs
are not dep c-:i dcnt upon historical data , many of the baseline simulation
j- n u t s  co: forr to actual information obtained from the Arms ’ , Na~~ - a nd ‘~a r in e

r p -  . Th i s was don in order to test the capability of NA~~ S II to produce
rea listic resul t s when. ~‘iniulat ing realistic conditions. Table A—I of Ap-
pendix A~ sl ows th . average dail y number of hatt ie casualties (inpatit’ntsl
used i n  t h e  bast line simulation . These battle casualties represent actual

~.tr in c Lorps casualties of the Korean (hosin Reservoir Campaign in 195U .
add i:i- ’n to these inpatient’- , the number of outpatient s per day was

a~ m e l  to  h~ constant at 150 t h r o u g h o u t  the  15—day c o n f l i c t .  Thus tile
tal patient lead thru : t upon the baseline syste:-’ during the 15-day ce-- —

b 1 t  per iod was in excess of 5~ Ub ,

The  c o n f i  gur it i on  of the  im-m sel ire system is illustrated in Figure ~~ .

rt are 36~ medics supporting the combat torces at the FEBA ; 10 me d ics

* lahies A-i through A-9 and Figures A-i and A-2 appear u t  Append ix  A .
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ire a s s : ’r ~ t -d  to each of 3e eva: i t i c ’n  t e n ’ i n ~~1s or Ta n d i nc’ -on e s

A l l  o t o  1: i~ ’nts and 50 p e r c e n t  of  the ou t p a t i e nt s  e n ter  th~ s’-stm ’--
i t  i s  I e v -  1 . 

-
~; 1 these i opat ients who s u r v i v e  t n e i r  initial tr ’at—

“, C P t  :cc ‘a c  rILe il :.o tac rear f o r  add i  t l  onal  t r e a t m e n t .  T h e  o u t p a ti ’n t ~
c-n e c- t er  t. e svs t~ r a t  C e  ~T l . ’~ r e t u r n  to  d u ty  after receiving first a i d ;
i i o ’ e  of t ’ ’~ -~ d’;1

les i1h jnd the FEB A a r e  n i n e  battalion aid stations (hAS
F t c ) i  ‘ , . ‘~h , w h i c h  s, ’rvic rs ~our  landing zones , has one ambulance , and two
p h Y s i c i a n s  w i t h  support in’:  medical personnel. There are no convalescent

it t hi s l t ’ve i , however. Twenty percent of the outpatients enter the
s 5:c-m it this level.

N ine m1I ~~s :iir t lle r to the rear are three 60—bed clearing stations (CS) .
‘ i d . vi to a 3—d~ ’: ev a c uat i o n  p o l i cy . Tw e n ty  p e r c e n t  of a l l  o u t pa t i e n t s
, ‘n r C r  at s level. hack CS, w h i c h  services three battalion aid st a t i o n s ,
h a s  t h r e e  ,‘L—’hu lances and A- I’ m e d i c a l  personnel , i n c l u d i nc  two su r: -o ’, i R . tv .-

~zenera 1 ; - r lc  titi oiie rs , and supporting personnel.

hi ~k t e n  m i l e s  bc -b ind  the  c l ea r i n g  stations is a 2Mb—bed hosp ital
- -b -ich has a I h-day evacuation polic\- . Ten percent of all outpati ents
oter tMe svsttm at this level. The hospital has six ambulances an d  131

f l e t i 1~ ’ , l .  p~ rsonnel , including two surgeons , six general practitioners ,
f i v e  other ph y s i c i a n  and dentist specialists and supporting personnel.

The hourly percentage distributions oi casualties throudiout each
c”’h .~t iia’.’ , sin --rn in h-’ic’ure A— I for inpatic’nts and hi gure A— 2 for out—

~- i C i ~~ n t S , indic ate two peak arrival periods for inpat i~-nts and one peak
arrival p erl e’ for o u tn a ti e n t s .

Ea ch pati ent was assigned to one of 75 ci sst’s , which were defined
hr tb, - U . S .  Ar - -v Academ y of health Sciences , LJ  and correspond to diagnos-
t i c  codes  dcfjned in the U.S. I-epartmen t of Defense Disease and Injury
Codes. T h e s e  patient cla:ses encompass those wounded in action (WIA ’s)
as c-c 11 as disea sed and non—battle ir .jur~ (I)NkI patients , and also in—
i-lude O U t p a t : e ct S  as well as inpatients . T h e proportiona l distributions
of pati ’-rt~ :i:-i or.g tile 75 classes is shown in Table A — i . This data came
rc-m A r~ c a ’.id ~~~~ (‘ t f l , L~ records. The descript ions of these pati ent

cl asses art’ contained in Table A-A . T r e a t m e n t  p a r a m e t e r s  f or  each p a —
C i ’ l l t  class art’ described in T a b le  A—5. T u e  patient priority a s s i g n e d  to
e atM c h I S S , - i n - I  t i lL -  litter or a m hu l a t o rr  s t a t u s  of each, c l a s s , were  ob-
tained f r o m  t i t e  U . S .  Ar my Academ y of he~ lth Sc iences .  Other input s
\ ‘ h i c l l  sOm~-wb ~~lt  resembl - da t a  p r e p a r e d  b’: titt - Academy of Heal t l I  Scien ,ces

~n cl us ed in t i l e  I .S. A ri-~ Medical Plannins Factors Study I Ml- 1’ P LN~ L3i are
t b i ~ treater d~i scri p ti ouic (Table A— 3 ) , the work unit descriptions çTahle

and th~ treaters and trt i t m e t it  t i m e s  associated with the work units
(T ib it - A-7 ). T h I C  ‘ I E h ( h ’ L N  h t u l ’ ,’ , however , did not include such definitiv e
care work u n it ’ , ms  irab or debridem ent or surgery , nor did it consider C u t ’
NA.” O S  I I  c o n cep t s  o~ f i r s t — a i d  w o rk  u n i t s , c r i t i c a l  r’ort ztlitv work units ,
c r i t i c a l  c o n v al e ’ : t i l t  work u n i t s , a l l o w a b l e  d e l ay  t i m er .  C -  comp l e te  C h i t - s t
work u n i t s , ,‘~n i I  r u o r t - i l i t v  t h r e s h o ld t inn ’s at  t h e  p a t i e n t ’ s e n t ry  f a c i l i ty
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T h e r e f ore , the  N ’ LNU S II b:i : e lj n e  s i : : u u u l a t i o n  work  u n i t s  ( i ’ a b l e . \ — h  I and
I S S O C i  i t e d  tre .ltt- rs T ab l e  , \ — 7 ’ l c ove r  a m o r e  co -m i ,t e  p a t i e n t  t r e a tm e n t
c in ,ia jlitv , wh~ ch is reflected in the sequences of work u n i ts  d e s i g n a t e d
for each  pat i e n t  c (~is s ( T ab l e  , \ — 5 ’ , in the  ~ ‘2’~iS II baseline simulation.

T h e  c r i t i c a l  t r e i t m c ’n t  t h r e s h o l d  t in e s  and work u n i t s  for  the  base l ine
simu ,ition are l i s t e d  in Tab le  , \ — ‘~~ . The  t r e a t e r  de sc r ip t i ons  and assign—
‘r ent s - T  ihic ’  A — 3 )  cotutora to U . S .  Nav~.- s t anda rds , an d each pa t i en t ’ s
~econd  fm c i lit ’-’ lev el (SECFAC~ following evacuation from his entry facil-
it’.- i.-~ listed in Table \-9. These represent the closest facilities to the
FEFA at which appropriate treaters are assigned to perform all work units
required by the respective patient classes. By specifying each patient ’s
SECFAC this way , no patient will be designated to go further to the rear
t h a n  necessary for treatment. Other criteria could have been used in
desi ,~natiag the SECFAC facilities chosen for the  baseline simulation .

The convalescent tine cumulative probability distribution associated
with each patient class was based on U.S. ~\r~~-’ hietnam: data , and is con-
tained in Appendix C. Each patient ’ s convalescent time is doubled , in the
baseline simulation , if his critical convalescent work unit is not com-
pleted in the allowable delay time specified in Table A-8.

Additional medical technology inputs , indi rec tly linked to patient
c la s s  v ia  p r ior i t’; , are  the t imes a p a t i e n t  spends in  stabilization prior
to evacuation to a higher facility , and the maximum times that patients
‘ire allowed to wait in an evacuation queue before requesting a special
evacuation vehicle or receiving additional treatment. In the baseline
simu l a t ion , stabilization tines were 24 and 12 hours for urgent and im-
mediate patients , respectively , and 0 hours for routine patients and out-
patients. rhreshold t imes for evacuation were 0 and 1 hour for urgent ‘ir,d
i —redi.ite patients , respectively , and 24 hours for routine patients and
outpatients. Analogous times for additional treatment were 2u minutes ,
I ‘nour and 20 minutes , and 24 hours and 20 minutes , respect ively .

Within the evacuation chain of the baseline simulation , ambulances
(capacity : -

~ space s ; speed : 25 mph) are requested from the closest sup-
port facility that has any available , including the requesting facilit’-’
ft~~e l f . Helicopters are provided only by a central pool , adjacent to the
hospital , which contains 16 helicopters (capacity : 24 spaces: speed : 100
mp h . The MANE S II Model logic requires that a helicopter be requested
when a single urgent patient enters a facility ’s evacuation queue , unless
a helicopter is already enroute to the facility in response to an earlier
request for a helicopter. If a helicopter is not available to respond to
such a request , a ground vehicle (ambulance) is imrmediatelv requested un-
less an ambulance is enroute to the facility in response to an earlier
request for an ambulance. For non—urgent patients , the number of patient
spaces (one required for an ambulatory patient , two required for a litter
patient ( in an evacuation queue that are necessary to trigger a request
fo r  a helicopter is g jv , and for an ambulance it is two . Helicopters are
alway s dispatched at ‘my time , day and nigh t , to pick up Priority 1
(-u r o- nt patients in the NAMES II Model; for all other patients , helic op-
ters respond only in day light , which was prescribed , in the bas e line 

- . .-  
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s:--’.-,:l ~ti~—n . t o he t I i c  p e r i o d  li-em (- a.n. C ’ -  p.m. ( I~~~~0 - to l~~fl~i -  . H e l l —
ci, nt r s  are  , i ly a v s  the - o d e  I ‘ s pci fernt ’d node of trav el ii , Lii ’,’ evcucu .’it I or
ciia i :u 1cr hric - r~ ty  1 and n o n  t - ’ 2 p a t i e n t s :  however , in the h a s e l i n c -
si - ’nu l a t i o n , a l l  r a t  I . , Cs are e v a c u a t e d  Ire:’ the ULB A , b a t t i l h n :  aid s t a —
ti -nc m l  c l e a r i n c  s tat i o n s  b y wh i c h ev e r  k i n d  of v e hu i c l -  a r r i ve s  i r m t
on C n e r  i t  be h e  l ic opt ~’r or amb u l a n c e . Pat i e n t s  a re  put  aboard  the vehi  —

c~~ by p r i o r i t y , and i t  t hen  p r o~~i ’e: is  to the c loses t  f a c i l i t - ’  to c ’h icn  an’-
:‘atieri t on l ard is d e s i g n a t e d  to ize , ei t h er b y th use r  ( p a t i e n t  c l a s s)
or b” t h e  m o d e l  (patient evacuated from tile next lower level ( . At each
s t - p . on ly  t h o s e  patients designated for evacuation to that facili t y are
unloaded . T’h~ evacuation ~‘c-hicle then takes on board , b” priorit y , all
who iS- ill f i t  ami proceeds again to the closest facility to w h i c h  anr ’ pa-
“ i e nt  is d e s i - .n i i  t ed  to to .  T h i s  p rocedure . t oge the r  ‘~,- i t h  the  p a t i e n t  l i e ’,’:
r o l e s  c o n t a in e d  in thc ’  MA5~~S II M od i- l , f o r c e s  e v a c u a t i o n  v e h i c l e s  i n  the
h a s e i : n e  simulation to proceed alv,y ’s  in a d i r e c t i o n  away f r o m  t I l e  FEBA .
Each  ~- r h i c l e  r i , -tn:’n ’~ home when i t  u n l o a d s  i ts  l a s t  p a t i e n t  and  Loi re arc
no f u r th e r  p a t i e n t s  waiting to be e v a c u a t e d .

A p p en d i x  C con ta ins  computer repor t s  of a l l  i npu t s  used in t h e  base-
l I n e  simu lation. D a i l y  and c u mu l a t i v e  s t a t i s t i c s  were p r i n t e d  -‘r ich day
o f th e  l 5 — d a ~ combat per iod . Suraarr- statistics were printed after t h e
1 1t h  d~ v , and a ca in  15 da ’-’s l a t e r , a t  wh i c h  t i n t-  n o p a t i e n t s  re m a i n e d  in

l’m~ ev a c u a t i on  system . (The las t  p a t i e n t  entered the sy s t em  on t h e  l b t i
day , and t h i  h o s p i t a l  e v a c u a t i o n  p o l i c y  was 15 :i,’iv s ) .  ‘\pp c’u:lt :- : D con-
tains samph~ computer r’: p o r t s  of the baseline simulation outp uts.

hd :SI LT S

The MAI-IL S I I  o u t p u t s  which  w i l l  be of greatest interest to a user
- - -ill depend on h i s  o b j e c t i v e s  fo r  using the model. However , th value of
the infc-m ,ation which the  user w i l l  ge t  out of the  model  w i l l  depend con-
s i d e r a b l y  or, the sensitivity of certain model outputs to chances in model
i rp u t s  w h i  oh d e s c r i b e  th e  n : c d i ca l  e v a c u a t i o n  systems the use r  is s t ud ’.- i n g .
I t  i s  p o s s i b l e  f o r  some i n p u t s  to d o m i n a t e  r e s u l t s  to such an e x t e n t  t h a t
- - t : i e r i n p u t s  h a ’ , ’ , l i t t l e  e f f e c t  on model  r e s u l t s  (j u s t  as in rea l  l i f t - ) ,
~i :u , l i f  th~ use r  do eS  rot  undc ’r s tand  what is happen ing ,  he may draw ~c ro n e
conclusi ons about the importance of these inputs in general.

For t ’:-:a:- :pl e , i f  t h e  p a t i en t  “mix ” is such t h at  a c:reat man~- p a t i  en t s
ha- - c cr Itical mo rtalit y work units and t h e allowable delay t i m e  f o r  r e —
c e - i v i n g  t h e s m -  work units is very short , then the mo rtality r a t e  right be
ye-rn h i g h  le pite s i g n i f i c a n t  changes  in the number and speed ol evacuation
vehicles and the number of mi-di c :ml pe r sonne l  a s s i c n t ’ d  to t h e  facilities.
Simul it ions with such a pat i c -nt  ‘r ,i x ” w i l  I shioc’ 1ev r equ i  r en c-n t s  f o r
reso urces  such as c o n v a i r - s c e n t  he- dg . ~y t h e  same tokt-n , i f  only a very
M ’:all :uui rb ’e r ef  p a t i en t s have- critical mortalit y work units and t h e  jll -iu ,- —
able  de l ay  t i r ~ for  r e c ( - i v i ng  th e -n  is very long, then t h e ’  ms :‘talit” rate
may be v er y  low d e s p i t e  s i c ’n i f i c a n t  chances  in tile types and numbers of
medica l  personne l a s ;  i ’ cn e d  to fad lit it- s . U n d e r  t hese  cI r c u m s t a n c e s , r - io r e
ty~~m ’ ’ .~ of t r e - a t e r s  at  a : a c i l i  tv w i l l  h a v e  t h e  t i - s u i t  t h a t  fewer  ; .It ientS
are ‘ - ‘-‘a cu a t e d  from t he  fad lj t v  and more I re  r e tu rned  to d u t y .
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M A l T S  IL :)u - :nrs :- e’oort’s h. ’s ’: - u b t n g  i l l  u s - u ’ I - :nut .; :er e t ch  s i m u —
I m t ~~on , 1 1 1 - h  the ‘user s h o u l d  - :-:am- u :n’ t h e se  r , ’r o r t s  to -l - ’t e c t  i n p u t s  wh i c h
‘m ay  c , i u u s i , ’ cer t , m c n  ‘mOOd o u t p u t s  to he  i : : sen s t t t v e  to r i a ’a ’oc-~ ~n ac n e- c

A ton al of 51’06 patient s , of -.;horc 3 1~ 5 were inpaci ents and 21 11 -.;ere
, ‘ a t p I t i e n t s  , en t e r e d  the  s i ru l ’ it ’d c’.’ , ’le ’uaL con sY s tem in the  MAI ’1E3 LI  base—
li- :e - t im - u i ition. The patient ‘ -:i:-: ’ and the associated work units were such
th at ,i b e nt  ‘

~ of ill patients re’:’u I red i rmn edi - i t e  emc ’r z en c ’.’ f i r m :  m id  in
- r i e r  to su rv ive  ( p a t i e n t s  designated as having a mortality threshold time) ;

e 3 ’ o:’ a l l  p a t i e n t s  would  die if the ’,’ d id  not  receive specified critical
:‘i-rtjlitv work units in time , hut in all these cases , it was possible to
save the patients if evacuation procedures and resources were adequate.
Thus the -mo rtalit’.- rate was ver’~- sensit ive to c h a ng e s  in treater assign-
‘ e’n:s . evacuation “chicle availabilit y , and medical regulating procedures.
‘Ihe p-a:~~enc s who ha d critical ‘mortality work units also had  first aid work
-.:nits to assure that they would tot be evacuated before it was medicall y
safe . prn’~-ided necessar1— treaters were assigned to their facility . The
37~

’ of all pit fents who had rio critical mortalit y work units also had no
first aid work units , since they all had lesser injuries or illnesses.

°~~i of all patients had critical convalescent work units , which
meant that their convalescent times would be doubled due to complications
i f  ‘lesi.zrated work units were not administered in time . This made the
o u r - H e r  of patients who returned to duty more sensitive to factors which
affe -cted th e  speed of their ‘medical care , such as remaining time in queues ,
-‘chicle ‘~reeds , and treater a’,’ailabi litv , as well as to the evacuation
policies emp lo --ed at the various facilities.

l.sin~ the ba seline simul,ition configuration , resources and procedures
0 5  1 s:.mnd.’ird for camip .irison , -m any other simulated evacuation s’-’stems ha ’~’e
a -en e:’:,ani n~-’J . A l l  the  sy st e m s  d i scussed  here r e t a i n e d  the p a t i e n t  l oa d s ,
wo rk u n i t s  m d  o t i u - r  ‘m e d i c a l  t c ’chno log ’,- i n p u t s  used in the  b a s e l i n e  s i-au-
lat i on .

The t h r e e  p r i n c i p a l  m e a s u r e s  of  p a t i e n t  d i s p o s i t ion s  -— the number
rec u r r e d  to dmu tv (f~l’D , the number  evacuated from the  combat zone (E ’ AC ) ,
and the  n u mb e r  who died -— are shown i n  F i gu re  6 fo r  the baseline si’-:u-
l i t i o n  and s ix  o t h e r  s i m u l a t i o n s  in which  the  number  o f  treaters , the
n umbe r of helic opters , the number of  c a s u a l ty  r e ce i v in ~ fa c i li t i e s
and the evacuation vehicle employment rules were varied. I ’i i e se  c h a n g e s
had their ~reatest impact on the mort ality rate.

lncreasin~ the number of surgical treaters from ~ to 12 i t  th e  hos-
pital ou t  the  ‘m o r t a l i t y  r a t e  i lmos t  in t a l l  (from A .Q~ to  2 . 3 ’  ) , des p i te
the  r a c t  t h a t  these  t r e ’ ,it i - r~; pe r fo rmed ‘t h o r  f u n c t i o n s  in addition to
s’i rgcr’-’ , notabl y triage . If there -sere no helicopters for m edical ev ,ic—
mu ~~t i o n , the mortaliti e s rose sharp ly (to l3. ’~’l . Addit iona l simulations
h i’.’,’ demonstrated that the capacity of evacuation --‘ehicles is relativel y
u n i m p o r t a n t  in the  ‘ . onb~~t :on~’ ; wh-’t t is - ‘ f  t , i l  to s a v i ng  l i v e s  is that
t h e r e  b~ ‘ma n’.’ h i gh  speoul vehicles, L i e  need for high speed , presently
, i t t , m i n m h l e  on l ’ -’ with hue l i cop ter s  , I s  obv iou s  si th .i p atient population
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NAMES II
P A T I E N T  DISPOSITIONS , EXPRESSED AS PERCENTAGES OF TOTAL NUMBER OF CASUALTIES

ENTERING SYSTEM DURING COMBAT PERIOD

CoMPARISON SIMULATIONS RETURNED TO DUTY EVACUATED FROM DIEDCOMBAT ZONE
==___ .~~~—~~ ----.- .

BASELINE 57.5% 38.5% 4,0%

B~~mE LINE WITH 12 SURGl C ~~L T R E A T E R S  AT HOSPITAL , 5 7  it , 40 . 0% 2 . 35
INSTEAD OF 8

BA SE L1NE WITH NO HELICO PTERS 554 5  30 . 8’ 1 3 8’ .

BASE LINE t%’I T H NO BATTALION AID STAT IONS OR 48 .4% 42 . 8’ 8 8%
C L EA R I N G  STATIONS

BASEL INE  E X C E P T  THA T HEL ICOPTER DESTINATION IS
THE SUPPORT F A C I L I T Y  REQUIRED BY PATIENT WITH 57.0% 37 . 1’ 5.9%
HIGH EST PRIORITY , INSTEAD OF CLOSEST FACILITY
TO WHICH ANY PATI ENT IS DESIGNATED TO GO

BASELINE EXCEPT THAT ALL EVACUEES FROM FEBA

GO BY AMBULANCE TO BATTAL ION AID STATION
5 5 6 ’  31,2 ’ 13.2%

L E V E L  ONLY THOSE DESIGNATED FOR THAT L E V E L
ARE UN L OAD E D T H E R E

BASELINE E X C E P T  THAT ALL  EVACUEES FROM F E B A
GO BY AMBUL ANCE TO BATTALION AID STATION
LEVE L T H E Y  ARE ALL UNLOADED THERE AND 57 1 t  36 5s 64 %
REMAIN U N T I L T H E Y N E E D A T R E A T E R W H O ISNOT
ASSIGNED OR UNTIL T HEY R E C E I V E  THEIR F IRST  AID
WOR K UNIT

F igure 6
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e ’ a u : l u t l a . i  1 I l - ge n i r m h e r  who ‘.~-i I ‘ l i e  t :  t h e ’. ’ don ’ t r ec el  vt - s ’u ic k
“t ’d i c , i l m t t o n t i o n .  Th e  r ’ - a a on  wh - ,- i t  i s  im p o r t  nu t  to have mu m- -- he l i -
cop t e r s , b ut  not n .-ce ss .ir i  lv l a r g e  o n e s ,  is  ap p ar e n t  lv because the
c ia- u ,il t i es in - ’ ;pre a u  “ u t  it  any one t ime  over  th e  many l and ing  zones
and o th e r  facilities , and the availabilit y of helicopters to respond to
a ‘medical e’-acuation request is therefore more importar t t h a n  the load
each i h - l i c o p t c r  can carr’,’. This is generall y true in “-~ “ilian emergency
‘mt - ’ ,ij ca l s i t u a t i o n s  a l so

‘
~he gr av i t - -- of iar,ze delays in transporting seriously wounded pa-

tients to treatment cer .ters is further illustrated in Figure 7, where the
percentage of mortalities among surgical patients at the combat zone hos-
pital is p lotted ‘c a function of the ratio of surgical treaters to
suu-gic,i l pat ients at the hosp ital . l~’hile more research is needec’ in this
ir e a  to determine the effect of other parameters that influence mortalities ,
the t~”o curves shown in F igure  7, obtained from two simulations which dif-
fered cal’.’ in that one (baseline ) had 16 helicopters and the other had none ,
illustrate two very significant points. First , provided the delay time in
transporting surgical patients to the hospital is not so great that the
patients are practically dead on arrival , the mortality rate of surgical
patients rises very sharply when the ratio of surgical treaters to surgical
pati ents drops below some nwnerical value which is strongly affected by t h e
delay time in reaching the hospital. Second , even with a favorable treater-
to-patient ratio , a dela’.’ of approximately one hour in transporting sur-
gical patients to the hospital may multip ly the mortality rate by a factor
between 5 and 10. For example , most surgical patients in the simu1at~ ons
under discussion are transported directly from the FEBA to the hosp ital , a
distan ce of 3’) miles. In the baseline simulation (lower curve of Fig’~r I 7),
most of these patients go b y helicopter , which makes the trip in lS minutes.
If th ere ire no helicopters (upper curve ), this trip takes 72 minutes by
ambulance , or 54 :ninutes longer. From Figure 7 it can be seen that for a
treater-to-patient ratio of .20 (1 treater for every 5 patients) the mor—
t a l i ty  rate of surgical patients rises from 2~ to lO~

’, when there are no
t ic ’ l c c o p t - e r s .  Even w i th  a treater-to-patient ratio of .3 (1 treater for
approx i -mate l ’ ;  3 patients ’) the mortality rate increases from about I ’ to
over 6 when t he re  are no helicopters. At treater—to—patient ratios below
.2’) the m o r t a l i t y  r at e  among surgical patients becomes comp letel y intol-
erable -.ch~ r’, th e re  ire no helicopters . These results indicate that there
is clean ’.’ a need for findin g feasible alternatives to helicopter medical
ev.lCuat con.

Looking ,m g a i n  at Figure 6, it is seen that the resources provided by
the battalion aid stations (BAS ) and clearing stations (CS ) have consid—

- ‘  erable Impact on the overall mortality rate and on the number of patients
r ’.’tu rnc ’d to d u ty . ~Then these facilities were removed , the existing hos-
pital resources -- treaters , ambulances and beds -— and the helicopter
pooi were not sufficient to cope with the increased load p laced on them .
~~~ ‘i result , more patients died at the FEBA while awaiting evacuation ,
m d  more pati ents died at the hospital , either in treatment or w h i l e

w a i t i n g  :or treatment. The overall m ortalit y rate in the combat zone
rose fr - us A .u )’ , (baseline) to 8.’f . Corresp onding ly , more patients had to
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5 .- c’. m c u i a t e ’ I  f r o m  t h e  h o sp i t a l  , md h en c e  from the combat z o n e ,  because
a :  t he in cr e a s e d  demand p laced  on the h o s p i t a l ’ s 2 ’) O conva le scen t  hed s ,
wh i c h  w e r e  o ver t a x e d  even in the baseline simulation . -~ith the removal
of the battalion uid stations and clearing stations , the percentage of
c a s u a l t i e s  evacua ted  f r o m  the  combat zone rose from 38.57, haseline > to

the percentage of casualties returned to ‘lut’,’ dropped from 57 .57’.
Ib aSei~ ne ( to .8..

The signi ficance of changes in medical regulating procedures , or pro-
cedures which govern the flow of patients through the evacuation system ,
is also shown in Figure b.

The overa l l  mor t a l i t y  rate rose from 4.O’~i to 5.9’ simply by changing
the rule governing the destination of helicopters such that when evacu-
ating patients from a facility each helicopter went directly to the medical
support facility required by the patient with highest priority , instead of
going, as in the baseline simulation , to the closest facility to which any
pa t i en t  on board the helicopter was designated to go. This simple change
in the employment of he l icop te rs  delayed the evacuation process and made
the h e l i c o p t e r s  less ava i l ab le  to respond to evacuation requests. Conse-
quentlv , mortalities rose not only at the battalion id stati ons and
clearing stations , but primarily at the FEBA , where considerably more pa-
tients died while awaiting evacuation .

The mortality rate rose to 13.27’, when the baseline simulation was
modified to exclude helicopters from landing at the FEBA , while at the
sam e time retaining all other baseline rules for the employment of evac-
uation vehicles. This meant that all evacuees from the FEBA (all of the
inpatients l went by ambulance to the battalion aid station level , hut
only  those designated for that leve l were unloaded and treated there .
The rest remained in the ambulances until they reached their designated
facility . As -i result , ambulances were overtaxed , hel iccnterc were under
utilized , and the mortalities rose sharply , especially at the hosp ital
because of the long trip time from the FEBA , and at the FEBA because of
the long waiting time in the evacuation queues. This situation was im-
proved considerably (mortality rate 6.4’) when all patients were unloaded
from the ambulances at the BAS leve l and remained there for treatment un-
til they needed a treater who was not assigned or until they had received
their first-aid work unit , which meant they could be moved safel y. In
this case the heaviest mortalities occurred at the battalion aid stations
(not enough treaters were assigned) and at the FEBA , again in the evac-
uation queues while waiting for ambulances to come . Treaters at the hos-
pital were apparently idle a good deal of the time , compared to those at
t u e  battali n aid stations. Not one patient requiring major surgery died
at the hosp ital throughout the combat period , whi le 178 such pat ients died
at the battalion aid stations .

It is clear , from these two simulations in which helim.uopters were ex-
cluded from the FEBA , that the optimum r,~ ’m .ca1 regulating procedures for
such a contingency will only be learned through additional research . In
these simulations , the right types of treaters were assigned to the
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battali on , ‘~ i d  stations to render critical work units to most of the sc-r—
iouslv wounded patients, but thcre were not enough treaters assigned. rnder
such circum stances , a lim ited number of treaters must render limited treat—
-‘s-nt to -sour patients , or full treatnicru t to a l i m i t e d  number of  patients.
urthi er decisions must he incorporated into the NA~W~S II logic bc-fore these

choices can be examined.

,\dd itjeral si—ui .Ilatjons have demonstrated that the number of patients
nc-tur ned to duty is a f f e c t e d  c o n s i d e r a b ly  by the conva lescen t  bed capac i ty
and t i c evacuation policies in force at each facility. The evacuation
policy governs bed requirements , and both the bed requirements and the bed
capacity govern bed occupancy , which is a measure of the number of casual-
tic- s returned to duty . To determine convalescent bed requirements , the

~A~’tl~S II Model records the number of patients who , upon receipt of all of
their required work units , have convalescent times which do not exceed the
evacuation policy at their facility . All of the se patients will he allovc ’d
(b y the evacuation policy ) to recuperate at their facility and subsequently
return to duty provided the bed capacity is sufficient. Consequently these
patients c’stablish the bed requirements at the facility . Clearly the con-
valescent bed occupancy cannot exceed either the convalescent bed capacit’.
or the convalescent bed requirements. These last two factors are independ-
ent of each other. The upper curves of Figure 8 show that in the baseline
s i m u l a t i o n , the  h o s p i t a l  conva le scen t  bed requirements dictated by the 15-
do’: c - ,’ac uat  for p c l i c ~’ over take  t h e  200 bed capaci ty  p r io r  to the second
day of c o m b a t .  T he  on lv ;cav to increase the bed occupancy is to increase
th e 1 ~-d capac u i _ v . Even i f  t ha t  cannot  be done , however , a shor ter  e v a c —
~~tion policy would have the effect of returning more patients to duty ,
because it would result in a higher turnover rate in the convalescent ward .
By con tr,-i-t t , the lcwer curves of Figure 8 show that the combined 180 bed
capacity at the three clearing stations exceeds the requirements imposed
h’. the 3-day evacuation policy . In this situation , a longer evacuation
policy wou’id mal:e more efficient use of the bed capacity .

Severa l  additional simulations were run to see the impact that chanc~--
in bed capacities and evacuation policies would have on bed requirements ,
bed occupancy and the number of casualties returned to duty . Curves show-
in c  d a i ly  bed r equ i r emen t s  and occupancy tor these simulations appear in
S i g u r e s b

, 10 , and 11. The most significant results , the number rcturn~’J
to du t - ’  f o l l o w i nc  convalescence , are as fol lows ;
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I ~s simulations dc-nonstrate- the  e :’ :ect  o f th c- ’ v . i c uat i on  poli cy when
f g c f  li t~. i.; fi l lc - d to  cap i c i tv  and ‘.-;hen i t  io  n o t .  ‘ - l i en  the  h o s p i t a l  is
f i l l e d  to c a p a c i ty , as i t  is -most  o f  the t im e  in a l l  fo u r  s i m u l a t i o n s , a

in i_ he evacuation polic y Simul,ition C), which causes  a higher
tur ’ui ,, -.er r ite , sh ows more patients to he admitted , with i r e s ul t i ng  in-

n o i s e  in thi ~ n u mb e r  returned to duty . Coumvorsel’.’, s longer evacuation
uo licv under th ~ same crowded conditions would result in fewer patients
returning to dut’.- . ‘Thviousl ’: t h i s  wo u l d  not be the result if the facil—
it’.- -,~ere not crowded , as is seen in Simulations B , C , m d  D , where a
longer e’; ic u a t io n  p o l i cy  at the clearing stations , which are not crowded ,
permits -more patients to enter convalescence and subsequently return to
duty from those facilities.

Additional research is required to determine the most “efficient ”
evacuation system configurations , resources and procedures. Preliminary
results suggest, for  examp le , that a medical facility with fixed resources
(beds I h is an optimum evacuation policy which maximizes the number of pa-
tients returned to duty or minimizes the number evacuated (Figures 12 and
13). The effect of other parameters , such as the mortality rate , has yet
to be investigated.

The NAMES Model also prints out usefu l information regarding patients
who m u s t  be evacuated out of the combat zone . This information includes
bed requirements as well as information which corres~ orsds to patient
“r”maining~ factors” discussed in Beebe and DeBakey~4j and Army Field Manual

~-l’! -i— 55. L~
] Both the Army and the U.S. Marine Corps suggest that ‘remain—

fog factors ” be used to estimate hospital bed requirements , and have com-
p iled historical data for this purpose. Fi gure 14 shows , however , that the
patient remainin g factors outside of the combat zone are ver’-- much related
to the medical treatment facilities within the combat zone . There fore ,
historical dat,s should be used with caution.

l igure 14 shows patient remaining curves in hospitals outside the com-
h i t  m o n o  for the ~;ANE S baseline simulation and also for NAME S Simulation 0,
w h i ch , is already indicated , is a much more efficient combat zone system
than the basel ine simulation system . In NAME S Simulation 0, very few pa-
tients were evacuated from the combat zone because of bed shortages. This
is  indicat”-d by the first section of the curve , which is almost horizontal
for the duration of the combat tone hospital evacuation policy of 15 days.

On the other hand , the two curves of Figure 14 which were taken from
Army FM p3-55 represent pat ient remaining factors for WIA ’s and Dr31’s in

• ‘ rth .\frica during World War II over a fairly long period of combat . Not
-,nl v do these curves indicate that a great many patients entered theater
leve l hospitals with very short convalescent times , but the curves give no
iuu hic at~ on of the particular combat zone medical facilities and evacuation
procedures which were emp loyed .

C INc LU S IONS AND RECo~~~ NDAT IONS

The scope of this report obviously does not permit a complete dis-
cussion of the total capabilities of the NAMES >loth-i , or of oil the results

‘+1
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oh t sine.I :ron L~~e noiiel Li~~i - . ~~~~ : r t a e r  i n i f I s  ‘1: i. t o  - ‘ n - - I L i Of l  ci
tim e -~O~~~l w t  11 h c o f lt I L : ’. ’t  in tale ‘r )gr;mni :hi~ ::r~- -’ -mnc e snno . I t  is

t t  t h e  p r e s e n t  Ii -mcri ssion demonstrates tli i t  t_ : ’  model is an
e f f e c t i v e  in-J  ine :- :p e i ic  i ce) d e u ce f o r  p l an n in e  • i : m l st xd ’u i :ig c o m b i t  zone

--~- d i c a l  -
- one -;‘.-st e nis to -i - - then with the requirements thos’ 5--stem s i-spo’; e

on ot- ’-oonti ng -n e -h eal , tn .Insportation , m d  logi.;rics resources.

it  is a l s o  a o p mi that the user oi hA~Ei II , the a r ia ~vst to w uom
this report is addr-ssse i , -ci i i  r e a l i z e  t h a t  i combat zone medical - - . ‘ m e —

~ t , -n ~ is comp l e x  and t ha t  a -model that simulates such a syst~~
mu st also be ~o~nplcx . To obtain meaningfu l results from such .i sinu-
lation model , the use r  mus t  s t u dy  and u n d e r s tan d  t h ,~ model so that h e
reslizes its capabilities and its limitations . NAI IE S 11 is a discret e
simulation model based en logical relationships. it artompts to simulate
rea ’. sit-mo tions , and does not use formulas or assumotions for computing
no -ource rentl iremen ts. The model is sen s i t i v e  to the  p a r L o r  t load  and
p a t i e n t  “m i x , ” as one  would exp e c t of  a rea l  m e d ic a l  e v a c uat i o n  ~v s t , m n .

T h i s  r e p o r t  i~~ s demonstnated that patient ~Jispositions in a combat
mor e -ic-p -rd on n_ -mn-’- factors , including resources , co~~ and control policies
sim i nedie:l re-gii  l i t  i.ng procedures. Clearly , any “models ” and othe r con—
i-’geoc’.- planning — r e t h o c s  wh i c h  ignore these factors -must he used with

creat c iution .

. t u d ies  u s i n g  NA~~ S II have  a l so  i n d i c a t e d  the  need f o r  a d d i t i o n a l
r e s e , m r c h  to  better understand the relationships between patient dispos i—
t :ons , resource requirements. allocations and utilization , medical re cu-
l.mting proc edures and c onm ,-sncl c o n t r o l or -mpenational policies. Several
rec e-n— ç -ni ed ireas for addi tiona l research have been identified in this
n p or t  . iliese include :

1. effects of treater av ,mil abi lit ’-’ md t r e a tm e n t  d e l ay  t i m e s  on
p a t i e n t  d i s p os i t i o n s  an d  res l i r c e  r e q ui r e~:en t s

2 . ‘m ed i ca l  ne-g u liti ng p r o c e d u r e s  and their effect on pati - nt
dispositions and resource requir erre ntr ,

3. comb -it zone ,-‘:.acu.m tion policies and th~~i r e f f e c t  on p a t i e n t
dispositions and resource requirements.
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PRO P0 I~ I O N A i  I)IST R I BUT IONS (IF CASUAI:l 1ES
AIIONG PAT I E~~ CL\SSES

P a t i e n t  Pe rcen t  in C l a s s
Clas s * Inpatients Outpatients

1 .15

2 .02

3 1.24

4 .42

5 .23

6 .90

7 .37

3 .37

9 .00

10 .49

11 1.15

12 1.48

13 3.46

14 .16

15 .64

16 .21

17 .49

18 .27 1.80

19 .41

20 1.07 1.00

21 .16

22 .33

23 .38

24 1.42

25 2.50

26 10.01

27 .48

28 .48

29 .53

30 1.23

See Table A-~# for Patient Class Descriptions .
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TABLE \-d (continued >

Pati ent Percent in Class
Class Inpatients Outpatients

31 5.34

32 5.34

33 3.98

34 .03

35 1.76

36 5 .78

37 .64

38 1.18

39 . 3.62

40 .19

41 .69

42 .57

43 1.10

44 .01

45 1.38 .10

46 2.73 27.30

47 .47 .70

43 2.24 .70

49 1.42

50 .26 12.00

51 .04

52 .31 2.40

53 4.08 7.40

54 .32 1.70

55 .93 .40

56 1.47 6.30

57 .84 14.20

58 .15 5.10

59 .41 1.10

60 .26

61 2.89 4.80

62 .30

63 3.66 1.10
A.6
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TABLE A-2 (continued )

Patient Percent in Class
Class Inpatients Outpatients

64 .18

65 .25

66 1.35

67 .00 1.50

68 3.06 5.40

69 .58

70 3.13

71 .07 .60
72 1.74 .60

73 .26

74 3.01 3.80

75 .88

A-7
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TABLE - \ — 3
T R E A T E R  DESCRI ~F I O N S  AND ASS L ;Ni-IENT S

NA1-~ES ‘-~ 
- - 

— ____________

— oth - ‘lOS D e s c ri p t i o n  hAS 
- 

CS H OS ?

_______ 
210 0 G e n e r a l  S u r - l & e : 1  

______ 
I 

______

________ _______ 
O r th o p e d i c  Surgeon 

_______ 
1 1

1 2 9u 0  Ward Nurse  ‘ledica l  - ‘Surg ica l  
______ 

2 19

3 21 )’) Medical General Practitioner 2 2 6 

Hospital Aporentice 
______ _____ 

26

______ 
IA Hospitalman iS 

____ 
2

______ 
Surgical Ward Corpsman 

_______ 
12 25

Hospital Corpsman 6 ii ) 16

7 -i, 4 r , 4  - Operating Room Technicia n 
_______ 

A 
L ~~

NA ___________________ _________1•
Dental l e a r n  

____________ ________

t i e -  ‘svchi atri s t I

I t  I t e e  C l i n i c a l  Ps - --c h i a t n i s t

_ _ _ _ _ _  
NA 

-

~

m I l l  Laboratory_Techni c ian 
__________ ______

: , : 2 3 r n , Opt o m e t ry  learn 
_____________ 

1

I ~AO4 Litter Team ‘A e ac h  - 1 I 1 6 
-

I ”  ~- L 5 2 ~ X-Ray T e c h n i c i a n  
____ 

2 3

1 7  210 > )  Internist 
______ ____ ______

I ~ - 290 ’) OR N u r s e  
________ 

- 3 i i

______ 
2900 Neuro~ sych Nurse 

______ ____ 
3

2 tlOO Medical Technologist 
______ ____ ______

MOS - Militar’-- Occupation Specialt’; H .S .  Navy )

_________________________________________________________________ — -



TABLE A-A

PATIENT CLASS DESCRIP1’IONS

~~~

_______ 
DESCRI PT ION

I Head: Fracture , Comp . Corn.

2 Head : Fracture , Simp le

3 Head : Wo und , P&P

1 Head : Wound , In c ised

5 Head : Concussion , Severe

6 Head : Concussion , Mild

7 Fa ce:  Frac ture , Comp . Corn., Severe

Face : Frac ture , Comp . Corn. , Mild

Face: Frac ture , Simple

10 Face: Wound , P&P , Severe

i i Face : Wo und , P&P , Mild

12 Face :  Wo und , Incised , Lac , Severe

1.3 Face : Wo und , Incised , Lac , M i ld

1 E m - c  (and Orbit): Other Trauma , Severe

15 Eye (and Orbit): Other Trauma , M i ld

16 Neck :  Wound , Incised and Lac , Severe

17 Neck :  Wo und , Incised and Lac , Mild

Eye : Inflarmnatory Diseases

1 1  Eye : Other Eye Diseases (Refrac tions & Tests)

2) Ea r: Inflan~nation

21 Dental Diseases and Conditions

-‘.9
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TABLE A- I  (i l o n t . )

CIJ.IS D E S C R I P T I O N

12 I pr-er Ext r e mi  t i e s , F r a c t u r e , Comp . Corn . , Se’;ere , t o  I n c l u de
:- - : s i I i no  -m d/or Compression Injuries and/or Partia l or

Traumatic Amputations

13 Upper Extremities , Fracture , Comp. Corn., M i ld , to Include :
Crushing and or Compression Injuries and -or Partial or
T r a um a t i c  A m p u t a t i o n s

IA Ep p er  E x t r e m i t i e s :  F r a c t u r e , S i m p l e

IT Upper Extremi ties , I~ormnd , P&P In c i s e d , Sev e r e

2h Upper Extremities , I~oun d , P&P Incised , M i l d

2 7  Lower E:-:trenities . Fracture , Comp. Ca-- ., Severe to Include :
Pelvic Fractures and Fractures of the Hip; Crushing and or
Compression Injuries ; Partial or Traumatic Amputations

Lower E x t r e mi t i e s , F r a c t u r e , Comp . Corn , M i l d  to Include :
P e l v i c  F r a c t u r e s  and F r a c t u r e s  of the  H i p ;  C r u s h i n~ and ‘ or
Compression Injuries: Partial or T r a u m a t i c  A.- r n r t t a t i o n s

10 LowEr Ex t r e m )  t i e s , F r a c t u r e , S im p l e , Severe , to Inc lude :
F r a c t u r e  in F r o n t  o f  P e l v i s

J i )  Lov e r  E :• : t remi t i e s ,  Fract ure , Si mple , M i l d , to In c l u d e :
I racture in Front of Pelvis

31 Lower Extremities , Wound , P&P , Lac , Severe

S 32 Lower h’I :•:tremities , t~ound , P&P , Lac , M i ld

33 o t h e r  Musculoskeletal (Requiring Sur~ erv), Comp r e s s ion
Fractures (Vertebra), Angulation Fractures (Vertebra)
(wi thout cord involvement)

31 Osteomyelitis

35 Disease s o~ Bones and Joints to Include : Arthritis , Rheumatoid
Ar thritis , Osteoarthritis , Bone Tumors (no sur~ er’- required )

36 Tho rax: Wound , P&P , Sev ere

37 Thorax : Wound , P&P , M i ld

A-i l)

_______ _ _ _ _ _ ________ _ _ _ _ _ ________ _ _ _ _ _ __ _ _ _ _ _ _  
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TABLE A — i  (Ca:t

‘Al I rI Nh’
________ 

D E S C R I F t I O N

3— Fhera:-: : Wound , P&P , H e a r t  and T r - ich:ei , Severe

3 - Abdominal , I~e u nd , P&P , Severe

Abdominal , Wound , P&P , M i ld

A l  Neop lastic Diseases: Pilonidal Cysts and Sinuses (surgery
requi red I

II V ar icose T e i O  l!emorrhoi’js

13 Emergency Sur~~i c al  C o n d i t i o n s  (Nontr iurnatic ) to Include :
Appendic iti s , Her n ia , Gal l  Bladd ers

A-I Ulcer (Bleeding or Obstructin~~)

45 Burns: 10 - 20 - 30

4))  Lacerations and Contusions to Include : Lacerations , NEC ;
Contusions , Abrasi ons , Hematornas; Foreign Bodies , and
P’!ncture Wounds , M i ld . Not Elsewhere Covered

.7  Wo i n d s  ‘ I n j u r i e s  of (‘, e n i t o — U r i  n a r y  Sys tem

Diseas es of  th e U rin ary System to I n c l u d e : Renal Calculus ,
Hematuria

Neurosurcical Conditions (Nontraumatic) to Include : Brain
Tumors; Brain Abscesses; Increased Intracranial Pressure;
Aneurysms of Blood Vessels of Brain , and H~ perthermia

50 Spinal In juries to Include : Cord Compression , Herniated
Interver tebral Disk , and Tumors , and Cord Involvemen t

Si Tuberc ulosis and body areas affected by Tubercule Bacilli

T I  A 11er~~ies to Include : Allergic Reactions ; Urticaria (Hivesl:
Angioneurotic Edema , and Allerg ic Rhinitis (Hay Fever)

53 Diseases of Skin and Cellular Tissue to Include: Eczema ;
Psoriasis; Impetigo Contagiosa; Verrucae (Warts); Scabies
Herpes (Simple/Zoster); Fururtcle , Carbunc le ;  Fur uncu lo s i s ;
Dermatophytosis , and Dermatitis

Venereal Diseases

A-li



TABLE 1- . -
- 

Cu n ~ -

_______ 

)j ;CRI El l o’;

S5 - - 
~r d i  ic ‘ ‘ , -~, i i t j , ~~~ to I n c l u d e : A rr::- -th rm ia s ; o~~r~~esti e h a r t

F i i l i r ’ :  :I ictc ri al ;ed ’c , i r h i t is ; Pericarditis; Acute Pu l monary
(Io~~~’~~ r - ,’ h~- a r t  ‘i s e as ~- 0 Mm -nc~irdjai I : i f , - i r c t  and An-o i oa

Lo r i s  : : i c 1 t r ’ O C L C  h - r t  i ) i s ea s e  ; Rh eur : : a ti c  e v e r , and

A- : :t ~ l e s p i  r a t e r - ,’ I nj e c t i o n s  to I n c l u d e :  Pneumonia; P l e ur is
I r o : l u e r , : , j : g r o n c h i t i s , - ‘, c o t e O h r o n i c

D i ~e 1st’ oi Nose t::d Thr oat to Include: laryngi ti s: Phar vng iti s
I.isepnarvno~~tis ; Tonsillitis; Peritons illar Abscess; Strep h r o , i t

5$ D i~~’ i s - s  0: the Sinuses and N ose to  Include : Sinusitis , Acute;
S i s u s i t i s , C h r o n i c ;  Pe -.iated Septum : Polvps , and Epistaxis

50 Other Pulmonary )i sorders to Include : Emph ysema ; Bronchiectasis
1:- -.‘ena; L’i: -: Abscess , and Bronchial Asthma

Net ahol ic and Nu triti :mi l ° is e a s e s

- - -~t ie - iI D i- ; ’ -i;cs and ConcIi tjo:-s to include : o ;i sr ritis ,
G t s tmu-nt er ~ tis , 1151 EnLer~ ti s

61 h ’ ’pt ic Nicer

i i ’ ))

Blood Iivscresias

65 Po i s t a n  i n o :  Food , I ) r u ~ , Alcohol .\~ u t e )  , and o as

E x p o s ur t - te Extreme Temperatures to Include : he atstr oke , i e , t L
E L I - m t  I , Heat Cramp s , and Frost Site

Insect and Reptile Bites

~~~~ All oth ~ :- I i i  a t r o s t ’s and Conditions

6 t  ‘ n:tagious Viral Piseases-. Hepatitis; Infecti ous M o n o n u c l e o s i s :
Me ni ng itis , Asept ic and M enin .iti s , and M e n i n g o c o c c a l

70 M alaria

______________________________________________________________________________________ - — 
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iA l; T ,E 1. — . ((Io’:L -

- : - ~ss D E S C R I P T I O N

A l l  O t h e r  Em i l  D i s e a s t ’s t o  ;ac I i i . - :  Pol i m ’- ’lit is , Sma l l pox ,
I~ [ low F m - er , R ab ie s , P ’ ; t t t ~i s o c i s , T r a c h om a , Mea sles , Chicler.
Pox , ~ nd  Rubel  1a , M o mns , .~T :o t i : , - ( I o u c n

TI A l l  Bacterial Diseases to Inc lude: Hansen ’ s Dis eas e , Typ ho id ,
Chole ra , Plague , Br uc e l l osis , Baci llarv D y s en t e r - ,’ , and Tetanus ;
Pro to .m an I n f e ct i o n s  ~Ambeic  i ) v s en t e r ’ .’) , and Rickettsial Infection
(T ’ mhoi s

73 P sy c h o s i s

Ps’-chiatric Conditions Except Psychosis to Include : Ar .xiet’-’

Reactions; Situational Mala djo.stmen t , Character Disorders;

~~d Drug Abuse

N~— urological Problems to Include: Parap legia , Ouadrap leg ia ,
Ep ilepsy , Mi graine , Hemip leg ia , Encep halitis , Heada che , Multi p le
Scle rosis , Mva sthenia Gravia , and Park i nson ’s Disease
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WO RK ‘NIT D E S C R I U L I o U I S

NO. 
— 

0 ia ’~T t N ’ N E S  BRIEF ~U S C L 1 P T  I O NS

Psy cho l o g i c a l  f i r  ; t  l i d

2 ~~~ - a l l  R o u t i n e  DX TX , e . g .  - CR 1 , sore t h r s a t s , nt :  -

3 Sorting ( T r i a g t - ’ Arranging for patient evacuation to
facility best suited for illness or ir0urv

- 
-~ su scit jtam’ ,- Nurs in g c a r,- I n i t i a l  care  al - c - n.

S A ’ i — a i n j : ; t r a i i o n  C l i n i c a l  records prepared by p rofessional
s t a f f  -

‘a - Litter ‘ i , i u i  jig Performed in and around faci lit ’.- .

7 Dental  Screen P r e l i m i n a r y  den ta l  exam ina t ions  based
I upon a p a i n f u l  c ond i t i on .

I s s u e  Medicati on Di spensing non-inject-t ype medications.

~ Give Inje ction s Administration of injectible ‘nedications.

10 Sp lints Imobilize the  a f f e c t e d  S i t e .

11 :arncsin gs Protect wound .

12 Clam p L~~ ate To obtain e f i e c - t i - ,’e hen i ostas i s .

13 I V  Fluids Use of p lasmanate ringers , Lactage , etc.

31  Cut Down Surg ica l  insert of an intra— cath .

15 Surgical Airway (Allowable delay Surgical procedures to open an airway
t ime - 3’) minutes ’ and/or endotracheal tube insertation.

16 Seal Si , — ha g Chest Wound . (15
m i n u t e s )

17 Resp .  R e s u s c I t a t io n  (5 minutes) Perform mou t h - to -mou th  r e s u s c i t a t i o n .
Mechanical  r e s u s c i t a t i o n  (pu lm otor )  where
equipment is available.

H RX Minor Abrasions Wash , clean , dre ss minor contusions abrasions

19 I&D Abscess Surgical drain minor abscess.

2’) n v i  r ‘n n a e nt  Stress Tr e a tment  Trea t  hea t  ami d cold in )urie s .

7
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t A B L E  A — ”  ‘~~ o a t

WO RK “NIT DE S C R I R r I O N S

go , s~o:-”r I :T l , 3-; S B R I E F  D E S C R I F r L D N S

2 1 Fo 1 l ~ ’ -~ - ‘p Nurs cng Car,- Continuing Care.

2 2  ‘ . a - t  Ux Irnobilize closed Fx or  mino r
- hones

2 3  A a a t i d o t e  f , ’r  I n s , - - : : a. ~.-ptil e Antidote for insect and reptile bites .

- ‘3i ,a r .’ ” ’at, ,as~ a I Withdrawa l of air blood.

2 5 ir.s ,-r t he~~ :‘ - , ‘ .- ~~~ Us e  o f  local  a n e s t h e t i c  to reduce
intCr , - ‘s~ .a. 3lo~~ pain from insertion of chest tube.

2” - A

27 
‘ ‘aa , e r t  Fo l ’ -- ,’ - - a r ’ . Insert Foley Cath. in G1J i n j u r i e s .

2- ’ 1- a s e r t  N C I-ih ~- Inserted to reduce abdominal gases.

I)ebr’~durr ,’n ’. Surgical cleansing of minor wounds.

3 ’ - ’ A dm irm ist .’r Blood Capabilit y of administering type 0
low titer

31 j Lab £:-a:ra, Simple Lab studies , e . g . ,  u r i n e ,
Rb , WBC . -

32 Dx Malaria With lab can perforrn malaria
screen of D~~.

33 Xr a ’i ( per t i m -  D i agnos t i c  ches t  and bone xrays .

34 ERG Can perform emer gency electro-
cardiogram s

0 35 Eye care I Eye care including eye surgery ,
n u r s i n g  care , e t c .

36 Psychiatric Care Emergency psych ia t r i c  care .

37 Ward Rounds Dail y rounds on ward patients.

3 -I C o n s u l t a t i o n  R e f e r r a l  cases.

39 N A

-.0 Dental Care Expedient dental care .

— .—— . — - .— ~~~~~~~~~~~~~~~~~~~~~ . 
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TABLE A— I a iCo nt . )

WORK UNIT DESCRI PT ION S

L NO. SUOPT TIT LE S B R I E F  D E S C R I P T I O N S

41 - Major debride ment  or major
surgery at the hospitaL.

Treatment of head , face and throat
injuries requiring specially trained
nurse .

.3 Treatment requiring Operating Room
Nurse or specially trained Hospital
Co rp srnan.

1 Treatment requiring Internist.

Extensive Lab E x a m s .

A .19
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INSTRUCTIONS FOR PREPARATION

OF NANES II IN P U T S

B—I



The inputs required to successfully operate the NAMES II Model
consist of the following :

- The patient class data describing the attributes and
treatment characteristics of each patient class.

- The work unit data describing for each work unit the preferred
and alternate treaters and the associated treatment times.

- The patient typ e data describing for each type of patient
(iripa tients and outpatients) the proportional distribution
of patients entering the evacuation chair. at each facility
level and the proportional distribution of casualties among
the patient classes.

- The patient priority data describing for each patient
priority the associated stabilization time prior to
evacua tion , the evacuation queue threshold time and
the additional treatment threshold time.

- The r at e of arrival data specifying for each patient
type (inpatient s and outpatients) the average daily
arrivals during the combat period as well as the 7 ro-
portional distribution of the arrivals for each hour
of the day . -

- The configuration data whi~ h describes the structure of the
evac uation sys tem , including the resources allocated to
each facility and the rules for the employment of evacuation
vehicles.

The NAMES II Model reads all the above inputs in free form fashion
(i.e., no specific card column has to be used to present an input datum
to the model); rather , the input is treated as a stream consisting of
fields. Fields are , of nectssity, order-dependent and must be separated
from each other by at least one blank . Depending on the requirements of
the model , fields may contain either alphanumer ic data , integer data or
real data. An alphanumeric field can contain any character; an integer
field represents a number and therefore can only contain the digits 0
through 9; a real field represents a decimal number and therefore con-
tains a decimal point in addition to the digits 0 through 9.

Each group of data , such as the patient class data or ~he rate of
arrival data is headed by an alphanumeric keyword identifying the data
that follows it. For instanc e , the patient class data starts with the
keyword CLASS and the rate of arrival data is headed by the keyword
RATES.
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The following describes each required data group in detail.

PATIENT CLASS DATA GROUP

The patient class data group must contain the following two descriptive
fields before the data for each patient class:

o First Field : The word CLASS.
o Second Field : The total number of patient classes (integer).
The data describing each patient class follows and must be prepared

for each class in ascending order . It consists of the following informa-
tion to be repeated for each patient class:

Field 1. Patient class number .
Field 2. Priority associated with the patient class. An integer number

between 1 and 4.
Field 3. Mobility factor associated wi th the class. This is the proba-

bility that the patient wil’ be ambulatory and is a real number
between 0.0 and 1.0. A mobility factor of 0.0 indicates that a
patient within this class will be a litter patient , whereas a
mobility factor of 1.0 indicates an ambulatory patient. Any
number between 0.0 and 1.0 can be specified .

Field 4. Mortality threshold time at the entry facility , specified in
minutes. Treatment must begin before this amount of time elapses ,
otherwise the patient will die. It must be an integer number .
A value of 0 in the field indicates that it is not applicable
for this pa t ien t  class.

Field 5. Critical mortal.ity work unit allowable delay time , in minutes.
This represents the amount of time within which a patient of
this class must complete his critical mortality work unit ,
otherwise he will die. It must be an integer number .

Field 6. Critical convalescent work unit allowable delay time , in hours.
This represents the amount of time within which a patient .j f
this class must complete his critical convalescent work unit to
avoid an increase in his convalescent time .

Field 7. Second facility (SECFAC) level to which a patient of this class
should be evacuated following his entry in the system . Facility
levels are numbered from 1 to a starting at the Forward Edge of
the Battle Area (FEBA).

Field 8. The alphanumeric keyword WIT marking the beginning of the list
of work units associated with this patient class.

Field 9. An integer number indicating the total number of work units to
be performed (nwu) for this class.

Field 10. These fields represent the list of the treatment work units which
to nwu must be performed on the patients of this class. Each work

unit in the lis t is descr ibed by the following elements:

o The work unit number which must be an integer
number in the range of 1 to the maximut~ number
of work units as specified in the work unit
data group .

B—3
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0 Following the work unit number , the user can
specif y whe ther that work unit is a firs t aid
work uni t, a critical mortality work unit, or
a cri tical convalescent work unit.
— The first aid work uni t is identified by

the letter F following the work unit number.
— The critical mortality work unit is identified

by the letter M.
— The critical convalescent work unit is identified

by the letter C.
When present, each of these let ters cons titutes a field, and must

therefore be separated from other fields by blanks.
Any work unit can be described as first aid , critical to mor tality

or critical to convalescence. If the same work unit has more than one
of the properties described above , it must be followed by the correspond-
ing descriptive letters . These descriptive letters can appear in any
order. If a given patient class does not have a first aid work unit , a
critical convalescent work unit or a critical mortality work unit , the
corresponding descriptive letters must be omitted .

Remaining The remaining data fields for a patient class contain
Fields the convalescent time probability distribution. This

probability distribution consists of an arbitrarily
long sequence of pairs of numbers. The first number
in the pair represents the probability , and mus t be a
real number ; the second number represents the number
of days of convalescence associa ted with that proba-
bility and must be an integer number . This probability
distribution can be input in terms of individual proba-
bilities or in terms of cumulative probabilities . If
it is a cumulative probab ili ty distribution, the las t
probabili ty must be equal to 1.0; if it is an individual
probability distribution the sum of the probabilities
must be equal to 1.0. The distribution must be termi-
nated by a * .

An example of patient class data is presented in Figure B—l for the
first six patient classes used in the NAMES II baseline simulation . For
example , patient class 2, which is a simple head fracture , consists of
urgent patients (Priority 1), having a 50% probabili ty of being ambula-
tory ; there is no mortality threshold time at the entry facili ty; the
cri tical mortality work uni t mus t be completed within 360 minutes to keep
the pa tients alive and the critical convalescent work unit must be com-
ple ted within three hours to prevent an increase in the patients ’ conva—
lescent time . Patients within this class will be evacuated to the fcaurth
level in the sy st em, which in this case represents the hospital. A total
of 6 work units mus t be performed in sequence to trea t these pa tients:
first , work unit 6 (litter hauling) , followed by work unit 33 (X—ray),
work mIt 9 (injec tions), work unit 42 (treatment of head injuries),
which is the f irs t aid work unit , the critical mortality work unit and
the critical convalescent work unit , then work unit 11 (dressings) and
f inally wa’rk unit 5 (administration) . The convalescent time distribution

B— 4
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Fig. B-i — Sample patient class data (~ .rst 6 of 75 patient classes)
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is prepared as a cumulative distribution and specifies that each patient
in this class will have a convalescent time of between 2 and 61 days with
a 0.2857 probability that his convalescent time will be 32 days or less
(if not increased due to delays in treatment).

WO RK UNIT DAT A GROUP

This data group is identified by the words WO RK UNIT and must contain.
the following information :

- The total number of work units.
- The description of the treater codes and treatment times for

each work unit in ascending order as follows :

o The work unit number.
o The letter T must follow the work unit number designated

for triage. If no work unit number is so identified , the
model will asstmie that work unit 3 is the triage work unit.

o The number of types of treaters who can perform the work
unit.

o For each type of treater , a pair of numbers where the first
number represents the treater code and the second number
represents the treatment time in minutes for the correspond-
ing treater code.

All the numbers in this data group must be integers. Sample work
unit input data is presented in Figure B-2. For example , work unit 41
(major surgery) can be performed by 2 treaters ; the preferred treater is
treater code I (general surgeon) who can perform this work unit in 35
minutes; the first alternate treater is treater code 3 (medical general
practitioner) who can perform this same work unit in 70 minutes.

The treater codes specified in this data group must be consistent
with the treater codes assigned at each treatment facility (see configu-
ration data group). If the treater code and associated treatment time
are both zero for a particular work unit number, that work unit number is
not applicable. (See work units 26 and 39 in Figure B—2).

PATIENT TYPE DATA GROUP

This group of data is identified by the word TY PE followed by the
number of patient types coming in the system (typically I or 2). In the
NAMES II baseline simulation (see Figure B-3) there are 2 types , inpa—
tients and outpatients.

The data describing each type follows and must be prepared for each
type in ascending order.

Field 1 and Field 2. In the current NAMES II model these fields must con-
tain the values 0.0 and I , respective ly.
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W O R K .  LNIT
‘45j 4+ 7 4 + 5 1. ‘+5 6 4.5 5 ~+ 5

2 ‘4 3 5 2 5 ‘4 5 9 5
3 4+ 1 Li 3 4+ Li 5 6 S
4. 4+ 3 3 3 4 30 2 30 9 33
5 ~+ 3 3 ‘. 3 6 3 5 3
6 1 15 3
7 3 9 5 3 8 Li 9
8 2 5 2 6 2
9 3 5 1. 6 1. Li 1.

10 3 5 15 6 15 1~ 15
11. 3 6 13 5 13 ‘4 13
1.2 4+ 3 10 4 10 9 10 1 10
13 3 3 6 ‘4 6 6 6
14+ 3 6 15 3 15 4 15
15 ~. 6 3 1 3 3 3 L 3
16 3 5 15 6 15 4+ 1.5
17 2 ‘. 3 5 3
18 2 5 9 6 9
1.9 3 3 7 1~ 7 6 7
2 3 2 6 1.5 5 ‘+5
21. 2 5 25 6 2 5
22 2 7 25 5 2 5
23 3 5 10 6 10 4+ 10
2 4  3 1 15 3 15 2 15
25 3 1 15 3 15 6 15
26 1 0 0
27 3 1 5 6 9 5 5
28 3 2 5 3 9 6 9
29 3 1. 35 3 35 6 35
30 ‘4 2 8 1 8 ‘4 8 9 8
31. 3 13 5 5 5 6 5
3 2 3 2 30 4 3 3  13 30
33 2 16 8 6 8
3 4 +  2 5 12 6 12
35 1 1’. 23
35 3 i~; 30 11 3’ ) 7 33
37 1. 3 2 4+ 2 2 2 1 2
3d 2 2 1.2 1 1.2
35 1 0 0
‘+ 3 1 9 63
‘.2. 2 1. 35 3 70
‘+2 1 19 25
‘43 2 18 25 6 53

2 17 ‘.5 3 4 + 5
‘.5 2 2i~ 15 13 3~

Fig. B-2 — Sample work unit  input  data
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C 3 .301 5 1 0 .3017 2 0.31.1. 3 3 . 3 1 . 8 3  4. 3 . 3 2 3 6  5 C . 3 2 ~~6 S

0 .033 ,3 7 0.0370 8 0.0373 9 3 .34.2.5 13 3. 53’ . 11 3. 0€d 2 .2 3.1.0 2 8 13
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3. 2934 28 0 .2 5 3 7  29 0 . 3 1 2 . ’ )  3C 3 . 36 ’ .’. 31 3 .4 1 7 8  32 c . ’ .s is  3~ o. ’ .57s 3’
0 . 4 7 5 5  35 0 e 5 3 3 3  36 0 . 5 3 3 7  37 3 .55 15 3 3  3 . 5 3 7 7  39 3 . 5 8  ‘. 3. 5565 ‘.1
0 .6 022  42 0 .5 132 ‘.3 0 . 4 1 3 3  4’. 3.6271 45 3.65’.’. 4.6 3.5551.  ‘.7 .5815  ‘.8

‘.9 0 . 6 5 8 3  5C 0 .6 9 87  51 C . 7 ’ ) 18  52 3 . 7 4 . 2 6  53 3 . 7 4 5 8  5’. .7552. 55
3 .7658 56 0.7782 57 0 .7757 58 3.7838 59 3 .786’. 6’) 6.8153 61 C . *133 62
3.85’.9 63 0 .8567 6’. C. 3532 65 0.9727 66 0.8727 57 0.90 33 69 0.50 51 65
.~. 9404 70 J.5’.11 71 0 . S S d S  72 C.9611 73 J .5~5l 2 7~. 1 .3 3 3 3  75

3 .3  1 0 .5  2. ‘..7 2 3 . 3  3 t .3  4.
‘ 0.313 13 6 .323 23 0 . 32 9  ‘.5 3 . 3 0 2  46 3 . 3 0 5 ‘.7 0 .316  ‘.8

3 .4 . 3 6  50 0 . 4 . 6 0  52 0 . 5 3 ’ .  53 0 .5 5 1  5’. 3 . 5 5 5  55 0 .618  54 0 . 7 6 0  57
0.811 58 0.322 59 3 .870 61 C .88~ 63 0 .896 67 0 . 9 5 3  Ed .5 S 6  71
0.962 72 1.00’ )  7’.

Fig. B-3 — Sample data for the distribution of patients over each
facility level and over each patient class for each type of patient

Field 3 and Field 4. A real number between 0.0 arid 1.0, indicating the
cumulative proportion of patients of that type
entering the evacuation chain at th.~ FEBA (level I),
followed by the integer 1 designating that level.

Field 5 and Field 6. A real number between 0.0 and 1.0, indicating the
cumulative proportion of patients of that type
entering the chain at facility level 2, followed
by the integer 2.

Additional fields are included , as appropriate , to describe the entry
levels of all patients of each type. In Figure B—3 , for example , all
the inpatients enter the baseline simulation at the FEBA , whereas the
outpatients are distributed over the 4 levels in the proportions .5, .2,
.2 and .1.

Remaining The r emaining data fields for each type of patienc contain
Fields individual or cumulative probability distributions of pa-

tients of each type over the patient classes. This data
consists of pairs of numbers: the f i rs t  number is the
probability, and must be a real number between 0 and 1; the
second number represents the associated patient class.
Figure 3— 3  contains cumulative probability distributions of
inpatients and outpatients over the 75 classes employed in
the baseline simulation.
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PATIENT PRIORITY DATA GROUP

The patient priority data group describes the attributes associated
with a given priority . It is identified by the word PRIORITY followed by
the number of patient priorities. (This number must be equal to 4 at the
present time.)

For each patient priority , the following data must be provided :
— The stabilization time in hours.
— The evacuation queue threshold time in hours.
— The additional treatment threshold time in minutes.
All these numbers are decimal numbers. In Figure 3—4, for  example,

the stabilization time of a Priority 1 patient is 24 hours, there is no
evacuation queue threshold time and the additional treatment threshold
is 20 minutes .

PRIORITY 
-

~: ~: ~: Fig. 8-4 — Sample patient

0. 21.. 11+ 6 0 .  priority data

0. 2’i. 1460.

ARRIVAL RATES DATA GROUP

This group of data specifies the average rates of arr~.vals for both
inpatients and outpatients for each da~,’ of the simulation, preceded by
the proportional distribution of these arrivals over each hour of the
day. This section is identified by the word RATES and consists of the
following elements:

— The proportion of inpatients arriving during each hour of the
day. This consists of 24 real numbers, one for each hour of the
day. The sum of these numbers must be equal to 1.0.

— The proportion of outpatients arriving during each hour of the
day. This list should also consist of 24 real numbers adding
up to 1.0.

— The number of days for which average patient arrival data is
provided (length of combat period).

— The ave.’age number of inpatients for each day . This list con-
sists of one real number for each day. There must be as many
entries in the list as specified by the number of days field .

— The average number of outpatients for each day .

Figure B—5 shows a smaple of patient arrival rates.

B— 9
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~~~ ES
01 . 3 1 .  .31 .0 ~ .3~ . 0 5  • 07 . 2 . 0  .07

.05 .01. .0’. .35 .~~7 .10 .~~ 7 . .~~ .3~ . 3 3

.01 .0 1 .31 .01

.0 .0 .3 .0 .3 .3 . 0 5  . i O  .35 .3

.0 .0 .05 .C .3 .C5 .3 .0 .3 .0

.3 .0 .3 .u
15

2’.1.0 68 0 .3  5 1Z. Q 2 22 .3  158,3 321.3 217.3 2 2 2 . 3
9~~.0 25~~.D 348.C 1’~8 . C  ~~~~ c 5 . 0  51..~

150.0 150 .0  150 .0  1 50 . 0  150.)  1 50 .3  153 .3  1 5 0 .3
153 .3 l56 . ’~ 1 .53 .0  1 5 0 . 3  150.3 150 .0  1 53 .3

Fig. B-5 — Sample patient arrival data

CONFIGU RATION DATA GROUP

The con f i guration dat— i allows the user to easily specify the
structure of the evacuation chain in the combat zone, to allocate the
various resources at each facility level and to specify the evacua tion
rules to be used at each facility level. This data is entirely free—
form and is keyword oriented . It contains the following information:

— A description of the type of evacuation vehicles assigned in
the evacuation chain.

— A description Ui the ~efa ul t evac ua tion rules ( if any) and
evacuation vehicle speeds.

— A description of each treatment and evacuation level in the
system together with the resources and paramet-~ rs assoc iated
with a given level.

— A d e s c r i p t i o n  of r e q u i r e d  o p e r a t i o n al inputs which control the
simulation.

— Additiona l inputs ~ hich enable the user to select the type ,
level of detail and frequency of the outputs of the simulation.

The descr iption of the types of evacuation vehicles assigned in the

~- v a cu a t i on  chain is identified by the keyword VEHICLES followed by an
integer number specifying the number of different evacuation vehicle
t . p e s .  Each vehicle type is then identified by a name and by its mode
ut transportation , either AIR or GROUND .

The descr iption of the default evacuation rules and vehicle speeds
is identified by the keyword DEFAULTS . This block of data can be supplied
when the evacuation rules or vehicle speeds ore identical at each facility
l evel. It provides the user with i concise way of specifying these char-
acteristics of the system . Default rules or vehicle speeds can be over-
ridden at i specific facility level. The input formats for these rules
are de scribed below under RULES .
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The descr iption of the treatment and evacuation levels present in
the system is identified by the keyword LEVELS followed by an integer
number specif y i n g  the number of levels in the chain. Then, for  each
level in the chain starting with the FEBA level and progressing toward
the rear , the fol lowing informa tion mus t be prov ided :

— The name of the level (e.g., FEBA , gAS , CS , etc...) This is an
alphanumeric field of less than 10 characters chosen by the user.
It is used in the model outputs to identify the level.

— The number of facility units at the given level. This must be
an Integer number. In addition at the present time the ratio of
the number of facility units at a given level over the number of
facility units at the level to its immediate rear must be a
whole number (e.g., if there are 10 facility units at the BAS
level, and if the next level to the rear is a CS level, the user
mus t specif y ei ther 1, 2, 5 or 10 CS since those are the only
numbers which divide exactly into 10).

— The remainder of the data describing a facility level is described
using English like keywords. Each keyword identifies the attri-
bu te of the level and is followed by data which is a function of
the keyword . The keywords can appear in any order and the de-
scription of a facility level is terminated by the keyword DONE.
It should be noted that , at the present time, all the facility
uni ts within a facility level must be identical. The keywords
to describe a facili ty level are:

o DISTANCE which specifies the distance between a level
-. and the FEBA . The distance is an integer num-

ber which can be in any unit provided it is
consistent with the vehicle speeds.

o BED S which specifies the number of convalescent beds
allocated at each unit within the level. It
must be an integer number .

o EVAC which specifies the evacuation policy in force
at the level. I t mus t be an in teger number of
days.

o VEHICLES which specifies the number and type of vehicles
assigned at each facility unit within the level.
The inpu t associated with this keyword consists
of three fields:

— The first field is the vehicle type which
is the alphanumeric name ot the vehicle as
entered in the VEHICLES data.

— The second field Is the number of vehicles
assigned at each t aci l it ’ unit within the
level.

B—Il
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— The t h i r d  f i e ld  is the veh ic l e  c a p a c i t y
(number of spaces abo ard the vehicle) .

o TREATER which specif ies the type and number of t rea t -
ers assigned at each iacility unit within the
level. The input data describing the treater
assignment consists of an arbitrarily long
lis t  of pairs of numbers. The first number
is the treate.. code , the second number is the
number  of treaters of that type whic . are
assigned . The treater codes must be consistent
with those codes associated with the work uni t
data. The list of assigned treaters must be
terminated with a

o LOAD which specifies the proportion of impatients
or ou t p a t i e n t s  which enter  the system at this
level. It contains the following data fields :

— Firs t, the word INPATIENT or OUTPATIENT to
iden tif y the type of patient.

— Sec ond , the proportion associated with this
patient type. It must be expressed as a real
number beyween 0.0 and 1.0. In add ition , the
sum of these numbers for each type of patient
over all  the levels must add up to 1.0.

— The list is terminated with a

o SPEED which specifies the speed of the evacuation
vehicles between this level and the next leve l
to the rear . It contains the following data
f ie lds :
- Firs t, the vehicle type which is the alpha-

numeric name of the vehicle as ente red in the
VEHICLE S data .

- Second , the vehicle speed in any unit con-
sistent with the distances.

o SEC .FAC which specifies the patient classes which
should be evacuated to this level , if possible .
The list consists of a sequence of integer
numbers each identifying a patient class. It
is terminated by a S .  Patients of the speci-
fied classes will be evacuated to this facility
p rovided they are coming from a f ac i l i t y  closer
to the FEBA . If they are already at or beyond
their secondary facility , the y w i l l  be evacu-
ated to the next facilit ’ to the rear .
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o RULES wh ich ide nti f ies the vehicle evacua tion rules
to be used at the facility. This group of
d a t a  cons i s t s  of a sequence of keywords ident-
if y ing  the type of rule and the rule itself
within each type. It must be terminated by
the word END.RULE .

Wi thin each rule , the vehicle to which it
applies is specified by following the rule
name with the name of the vehicle. The rules
which can be selec ted are the following :

— REQUEST to indicate the levels from which a
given vehicle can be requested . It
consists of a sequence of facility
level names and is terminated by a

and a

— LOAD . 1 to indicate the rule to be used to
load patients at a vehicle ’s first
stop. I t  is followed by the rule
number :

1: Load none.
2: Load all by p r i o r i t y .
3: Load selected priorities (In

this case the permi tt ed prior-
it ies fol low .) .

— DESTN.1 to indicate the destination of the
vehi cle after its first stop , based
on its state (1 for empty, 2 fo r  no t
empty). Follow ing each state , the
appl icable rule can be spec if ied  as:

1: User selected facility fol lowed
by the facility name or HOME .

2: Remain at present facility.
3: Closes t fac ility to wh ich any

patient is designated to go.
4: As f a r  to the r ear as req u ired

by any patient.
5: Facility required by highest

priority patient.
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— LNLOAD.l to indicate the rule to be fo~~Luw~ d
to unload patients it  vehicle ’s
second stop (a vehicle always arri’,e:~
empty at its first stop):

1: Unload none .
2: Unl oad all .
3: Unload patients designated

f o r  evacua t ion  to this
f a c i l i t y .

4: Unload designated priorities .

— LOAD .2 to indicate the rule to be followed
for patient loading at a vehicle ’s
second stop. It is based on the
following states:

1; vehicle empty and other vehi-
c le enrou te

2: vehicle empty and no other
vehicle enroute

3: vehicle not empty and other
vehicle enro’:~ e

4: vehicle not empty and no
other vehicle enroute

The appl icable rules include those
of LOAD . 1 plus a fourth rule:

~: Load those desi~ nated to go
to facilities which are the
destinations of patients
a l ready  on boa rd .

— DESTN.2 to indicate the rule to be followed
for d ispatching a vehicle after its
second s top .  The i n p u t s  a re  sim i lar
to the DESTN.1 rules .

— UNLOAD .2 to indicate the rule to be followed
to unload p a t i e n t s  at a veh ic l e ’ s
third or subsequent stops. The in-
puts are similar to the t NLO \D.l

r u le.

The )per~1ttona l inputs which mus t be provided for a simulation are
also identified by keywords. They are identified by the kev~ or~i OPER~.TION
and can he presented in my order; the li st must be terminated by the word
DONE . U i . - ’  i r e :

o DAYS to specify t h e  number ot days of simulation . It
must he an integer numbeL

B- l-~
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o ~~~~~ and :)L SK to sp t - c t f i v  the  range  of da ’-’l i g h t  h o u r s .
Each time must be i n p u t  as a r e-il  number
using  m i l i t a r y  clock hours , not  A . M .  or P . M .

o AIR .TRIG and to specify the number of non—urgent patients
CRND.TRIG wh ich trigger a request for an air vehicle

or a ground vehicle.

o CONV to spec ify the multiplicative factor by
wh ich convalescen t time is increas ed fo r
patients who do not receive their critical
convalescent work ui’~it within the allowable
del ay time .

o POOL to specif y the distance of the POOL to the
FEBA and the type of evacua tion vehicles
assigned at the pool. The input fields
associated with this keyword are identical
to those for the VEHICLES keyword .

The additional input elements are used to control the type of sta-
tist ics to be produced by the model , the printing frequency of these
st atistics , etc... They are:

o ECHO to provide a listing of the medical and con-
figuration input data (See input reports.).

o FREQUENCY to specify the printing f r equeny  o f the
statistics in days.

o R L N . ~~O to identif’; the run , the run number is
printed at the top of every page.

Fi gures  B-~ and B— 7 pr esen t the samp le configuration data for the
baseline simulation. In this example, tn ere are four levels of evacuation
called , respect ively, FEBA , BAS , CS and HOSP. The FEBA has 3 6 

land ing
zones yith 10 medics at each landing zone ; there are 9 BAS , 3 miles f r o m
the FEBA ; each BAS has 1 ambulance with a capacity of 8 and a speed of 25
miles/hour; there ire no beds or -yacuation poli cy at the BAS ; there are
2 tr eaters or type 3, 15 t r e i t t r  of t ” p e  5, etc....The CS and the HOSP
are described in the same manner. The simulation will run for 15 days ,
day ligh t hours  are f r om 0500 to 1800 , 6 non—ur gent patients will trigger
an a i r  veh icle and 2 a ground vehicle . The convalescent time of  pa tients
will be doubled for patients who do net  receive their critical convales-
cent work unit in the required time. The MEDEVAC pool has 16 helicopters
wi th a capacity of 0 4 .  The speed of the helic opters and ambulances is 1.00
n ph and 25 mph , r. -~pe~ tiv e1y.

Figure B—S is a samp le f r init or is . - by t he  model user in providing
confi~~ir it ion data. the dat-i shown is t or the clear ing station level
(level 3) ot  the baseline s~~ms~~ i t  ion .
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Fig. B-6 — Sample configuration data for baseline simulation
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Fig. B-7 — Simple configuration data for baseline simulation
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NLMB E R OF LEVELS 4

T H I S  IS FACILITY LEVE L k 3 (CS) NUMBER OF UN IT S 3 DIST ANCE FROM FE~ A 12 MILE S

ASSI GNE D VEHICLE S NUMBER S PACES
AMBULANCE 3 8
HELICOP t ER 0 

_______

SPEED BET WEEN k & k+1 AMB ULANCE 25 mph
HELICOP tERS 100 mph

LOAD - ‘. INPAT tENT S 0
7. OUt PAT IE NT S 0 . 2

NO.OF BEDS 60
EVAC POLICY 3

TREATERS (CODE & N O . )  1 2 2 2 3 2 5 12 6 10 7 4 13 2 15 4 16 2 18 4

SE CFA C (CLASSES) 30 34 51 52 53 60 62 68 70 73 74

LEVELS VEil. REQUE StED FROM - AMB ULANCE CS H OSP
HELICO PTER POOL

TH IS I S VEHICLE S FIRST STOP; IT ARRIVE S EM PT Y
PATIE NT S LOADED RUI.E PRI ORITIES

AMBULANCE __________

HELICO PT ER __________

DEST INATION STAtE RULE FACIL I TY
AMB UlANCE Empty ~ns~

Not Empty _ 3_ __________

HELICO PTER Empty _ j•••••~ __________

Not Empty _~~_ __________

THIS IS VEHICLE ’ S SECOND STOP
PATI ENT S UNLOADED RULE PRIORITIES

AMBULANC E _________

HELICOPTER _.1. __ _________

*PATIENT S WA DE D STATE RULE PRIORIT IE S

AMBULANCE I ___________

2 2 _ _

3 2 _ _ _ _ _

4 _ _

HELICO PT E R 1 2 __________

2 _ _

3 _ _

4 2 _ _ _ _ _

DESTINATION STATE RULE FACILITY
AMBULANCE Empty 1 ROME

Not Empty __________

HELI CO PTER Empty HOME
Not Empty _________

THIS IS VEHICLE ’S rRIRD/5IJBSE QUENT STOP
PAT tENT S UNLOADED RULE PRIOR ITIES

AMBULANCE _.3.... __________

HELICOPTER
* State I: vehicle empty and other vehicle enrout..

Stgt. 2: vehicle empty and no other vehicle enrout..
State 3: vehicl , not eepty and other vehicle enrout ..
St*te 4: v*htcl, not empty and no other vehicle enroute.

Fig. B-8 — Sample user format for configuration data
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