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ABSTRACT 

The purpose of SRI Project 3694 (Contract DA 49-193 MD-2169) is to 

summarize and analyze data collected in two medical field experiments 

performed at the United States Army Combat Development Experimentation 

Center, Fort Ord, California. This report presents statistical summaries 

of the casualty data collected during the Spring 1960 field experiment 

and listed in Report 3 of this project. 
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MEDICAL DATA SUMMARIES OF EVENTS OCCURRING 

. IN THE SPRING 1960 USA-CDEC FIELD EXPERIMENT 

I INTRODUCTION 

The medical experiment conducted at CDEC during the Spring of 1960 

was a pure experiment. Only medical units and casualties were simulated 

by line troops engaged in realistic operations. During the course of the 

experiment 1069 casualties were generated. The casualties were generated 

at nine different rates, ranging from four per hour to 80 per hour. The 

casualties were subdivided into 75 types. The experiments were con

ducted over three types of terrain. 

The experimental actions began with a notification by radio to a 

message center that a casualty was located at a given geographical 

position. Ambulances were dispatched for each casualty upon receipt of 

the notification message. A certain amount of field treatment was 

administered by the aid men assigned to the ambulances. These aid men 

then loaded the casualties into ambulances for evacuation through the 

medical system. 

Evacuation by ambulance was provided to the ICG aid station, either 

directly or via the company collecting post. Removal from the aid 

station was accomplished by helicopter to the division air strip or by 

ambulance to the division field hospital. The evacuation paths that 
l* 

were used are schematically shown in Fig. 1 of Report 3. 

The current report presents consolidated statistical information 

that was developed from the raw data detailed in Report 3. These 

statistics are presented primarily for the purpose of "examining the 

capabilities and limitation" of the Combat Group medical support function, 

particularly "in the functional areas of triage, treatment, and evacuation 
. 112 of personnel casualties. 

* References are listed at the end of this report . 
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3 
The Tegtmeyer letter (see Appendix of Report 1) requests information 

from the experiment in much more specific terms than do the general 

directives . The extent of specific areas for investigation that are pro

posed in the letter is excessive. Furthermore, the experiment does not 

appear to have been geared to many of these requests. In preparing the 

statistics that are contained in this report, deliberation was given to 

the writings of Colonel Tegtmeyer. A more extensive discussion on this 

point is contained in the final report of the project. 

Several comments that were made in prior reports bear repetition 

here . F . t h t "to . " 1rs , t e .erm examine, used in the objectives of the 

experiments, is vague, leaving a wide degree of latitude to the statistical 

analyst to select information and prepare his breakdowns. There are a 

number of conditions that must be determined subjectively, that include: 

( 1) A reasonable limit of presented detail 

(2) Appropriateness and significance of the selected information 

(3) Estimates of the reliability of the data 

(4) Estimates of the value of the presented procedures for 

subsequent application (training phase). 

Second, results and references, though relating to the events of the 

experiment, in fact only relate to the data as reported. The data itself, 

being subject to errors of transcription, omissions, biases, and other 

distortions, presents a picture that differs from reality. 

The statistical breakdowns that are presented in this report are 

divided into four sections , "Administrative" concerns information on 

the operations necessary, but preliminary, to medical assistance reaching 

the casualty on the field . Section III, "Removal Activities" deals with 

the questions of casualty transport through the medical system. This is 

followed by "Medical Workloads," an analysis of the buildup of casualties 

through the medical system and the efficiency and dispatch with which 

the casualties are treated. The final section, "Medical Performance," 

is concerned with the effectiveness on the casualties of the medical 

treatment throughout the system . 

2 



II ADMINISTRATIVE 

Figure 2-1 indicates the processing of a casualty as a time se

qaence of operations. Not all the operations occurred in all cases 

(see Fig, 1 of Ref. 1). That part of the processing indicated on the 

top line of Fig. 2-1 herein is examined in this section. 

The distribution of message acknowledgment time differences from 

the start of the experiment (H-hour) is a measure of the message center 

activity . The distribution of time differences between acknowledgment 

time and notification time presents a measure of the transmission times 

of messages through the communication nets. 

Frequency tables for both of these distributions are presented in 

Table 2-2 and Table 2-3, respectively. These tables are plotted in 

Fig. 2-2 and Fig. 2-3 . 

With the tabulated information are included standard statistical 

functions, i.e . , the sample size,minimum and maximum values indicating 

the range of the distribution and the average value of the range variable. 

As measures of the dispersion of the distribution, both the standard 

deviation and variance are presented, as calculated. The frequency 

charts are in the form of piece-wise linear graphs having point separation 

equal to the range interval of the table to which they refer. The value 

at each end point represents the totality of events throughout the ad

jacent but preceding time interval. 

During the course of the experiments, casualties were generated at 

varying rates, as per Table 2-1. To determine the effect of rate of 

casualty generation on the medical system, the statistical breakdowns 

were calculated for a low rate of 20 per hour and for the highest rate 

of 80 per hour. For these value choices, consideration was given to the 

sample sizes that were involved. These particular breakdowns are con

trasted with the corresponding data for all casualties emanating from 

the experiments . Except where noted, these three breakdowns are 

standard for the statistical analyses presented in this report. They are 

denoted by a, b, c, subdesignations for each references table or figure. 

3 
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FIG. 2-2 FREQUENCY DISTRIBUTIONS - MESSAGE CENTER ACTIVITY 
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FIG. 2-3 FREQUENCY DISTRIBUTIONS - MESSAGE TRANSMISSION TIME 
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018-019 ODO• 011-01, 0000 ou-01, ooo• 

019-020 0000 019-020 0000 1119- 020 0000 

020-021 000] 020-021 0000 020-021 00 () 0 

021-022 0000 021-022 0000 071-022 0000 

022-0ll 0001 022-02] 0000 022-021 0000 

02J·Oll 0001 02l·02• 0000 071-nH 0000 

02'·02' 0000 02•-02, 0000 02l • 025 0000 

02'·026 0001 02,-026 0000 oi,-026 0001 

026-027 0001 026-017 0001 026-027 0000 

027-0H 0000 021·029 0000 027-028 0000 

on-on 000] oa-02, 0000 029-029 OO(lO 

039·0~0 ooon 029·030 0000 029 - 0JO 0000 

060·06 I 0001 OJO-OJI 0000 OlO·Oll onno 

061-062 0001 OH·OJ2 0000 Oll·Oll 0000 

062-118 0000 OH·OH 0000 Oll·0'3 0000 

199-199 0001 OH- OJ• 0000 OH·O J4 00 0 0 

Oll - 03 , 0000 Oll · OJ5 0000 

03' · 0)6 0000 oi, - 016 0000 

Ol6·0H 0000 Ol6·0l7 0000 

Ol7-0 J 9 ono1 0)7-0)8 00 0 2 
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The difference between the time of ambulance dispatch and time of 

acknowledgment of the casualty notification message, is tabulated in 

Table 2-4 and graphed in Fig. 2-4. This information is presented with 

the same formats as the two preceding tables and figures. The delay 

here stems from the procedure that ambulances are dispatched only when 

they are free; that is, when they have reached their previous dispatch 

mission. Hence, this frequency breakdown gives an indication of the 

queueing characteristics of extensive casualty occurrences with limited 

ambulance capabilities. The casualty distribution rates are noted above, 

in Table 2-1, as are the number of participating ambulances for field 

pick-up . 

Upon being dispatched, the actual departure time of the ambulance 

and mileage were recorded. The time differences between dispatch and 

departure was generally small. The minimum recorded difference was o, 
and although the maximum recorded difference was 330 minutes, the average 

recorded difference was only 4.3 minutes, showing the strong skew to the 

left. For the entire distribution, only 17.1% of the cases were delayed 

in excess of 3 minutes. 

The normal procedure is to travel to the casualty immediately. 

Since the time of arrival and ambulance mileage at arrival were recorded, 

a rate figure can be computed : 

ambulance rate 
(m.p.h.) 

= 60x (mileage upon arrival at casualty--mileage at departure~(!) 
time of arrival at casualty--time of departure 

This statistic may be very misleading for several reasons. First, the 

denominator of the right-hand side of Eq. (1) may be zero or negative. 

Aside from the possibilities of recording errors, such values may be 

legitimate if the ambulance is at the casualty, or if its crew had 

noted and attended the casualty prior to receiving the dispatch message. 

Of 1069 casualties, the incidence of such recorded data is as follows: 

Time of arrival at casualty coincident with departure time: 12 cases. 

Time of arrival preceding departure time: 40 cases. 
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FIG. 2-4 FREQUENCY DISTRIBUTIONS - AMBULANCE DISPATCH DELAYS 
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TABLE 2 ... 

FREQUENCY DISTRIBUTIONS - AMBULANCE DISPATCH DELAYS 

(a) (b) ( C) 

6t FROM H HOUR 6t FROM H HOUR At FROM H HOUR 
ALL CASUALTIES 20/hour DISTRIBUTION 80/hour DISTRIBUTION 

TOTAL MIii, roto, avr,. IOUl MIN, MU, AVG, 
NO, Vil ID DHU r•ELIA DCLU 110, VAllD onu DH!A Dfl!A 110, VAllO OHTA OfLTA onu CAS, SAMPLE IIME I IMC IIM, VAA, orv, CAS, SIMPl[ TIMf. IIMf TIM[ VAR, D[V, CH, SAl!II\.! Tlllf Tllllf Tllllt VIII, DFY, 

1069 O"O 0000 0411 u,u ~5• 1 en,n OHi OU! 0000 01'14 ZT,10 IJlt '6,ll "120 ouo 0000 ozu 110,1 "" U,11 

fRto. 01 s r~1~. 'RfO, DISIRII, '•fO, Dl~TRII, 

DEL TA Tl14[ O(L TA TIM[ DfLTA TIM( 
INT[IIVAL NO, o, IIITfllVAl 110, o, INTUVAL ND, o, 

f '4111~ I ( AS, IMINSI CAS, IMINSI CAI, 

000-005 0114 
00, .. 010 00'6 000-00, 000 000-00, 0011 
010-01~ 0049 
015-020 00)7 00,-010 0011 00,-010 0001 
020 - on 0021 
OH-0)0 OOH 010-on 0011 010-ou ooo, 
o,o-on 0011 
ol,-040 0011 01,-0,0 0006 ou-010 ooo, 
040-04' 0019 
oH-o,o 0021 010-01, 0011 010-ou 0000 
050-0~5 0013 
05'-060 007) on-o,o 000) on-o,o 000) 
060-06' 0001 
065-070 003' 0)0-01' ooo, o,o-on 0001 
070-01' 0011 
on-010 0013 OH-040 000, OH-040 0001 
010-08' 00 12 
on-o,o 0011 040-04, 0004 o4o-on 0000 
090-095 001) 

on-o,o 095-100 0007 04,-0,0 0004 0004 
100-10, 0005 
105·110 0005 050-05' 0001 060-06' 000) 
110-115 0004 
II 5· 120 ono1 OH-060 ooo, 06'-0lO 0011 
120·125 0006 
125 ·1)0 noo" 060-06' 0000 010-on 0006 
llo-1n 0011 
135-140 001) 06'-010 0001 on-010 0000 
l40 • 145 0005 
145-150 l)OI 010-01, 0000 010-on 0001 no-u, 0009 
155·160 0001 015-010 0000 on-o,o 0000 
160 - 165 000 9 
165-110 000 I 010-on 0004 Ot0-095 0004 
170-IU 0004 
175-190 01)0, 08'-090 Ono~ OH-110 0000 
110 -115 0004 
115· I 90 0005 090-095 0000 110-1 U 0001 
190 - 195 0002 
19~ - 200 000 4 095·100 0000 115-120 0000 
200-20, 0004 
205-110 0004 100-105 0000 uo-u, 000J 
210·115 000 I 
21' · 220 0009 105-11 0 0000 u,-uo 0000 220-22, 0000 
115-230 000 1 110-11, 0001 IJO•lU 0001 l)0- 2)5 0005 
115-240 0000 115-120 0000 IU•l•O ooo, 
240-245 0001 
z,, · 250 0007 120-12, 0001 1'0-14' 0001 250- 255 ooo, 
2,,- 2&0 00 02 125-1'0 0000 10-UO 0000 ao-a, 0009 
2&,-210 0000 llO·IH 0000 no-u, OOOJ 270- 215 0000 
275 -210 0005 ll~-140 0001 "'-160 0004 ZI0-215 0000 
Zl\ - 290 0001 140-u, 0000 160-16' 0004 290 - 19' 0000 
295 · )00 oono 1•5-1'0 0000 10-11, 0000 )00-)05 0000 
]05-310 0000 150-155 0001 1n-no 0002 llO ·ll\ 0000 
ll, -,zo 000• 155-160 0002 1,0-10 0001 Ho-,z, 0000 
'25·HO 0000 160-165 0002 1.,-,00 0000 HO-H5 0000 
H5•l40 0000 100-10, 000) J•0-)4, 0000 
)4'-350 0000 1os-1u 00.JO H0-155 0000 
n,-l6o 0000 1n-uo ooo, 160·1~, 0000 
]65-)70 0000 110-no 0000 ]70-)15 0000 
ll5-,~o 0000 

lJ0-11' 0001 110-'8, 0002 
115-190 00 00 1n-1O 0000 )90-1'5 000• 
)95-400 0000 10-1'0 0001 •00-405 0002 
405 - UO 0000 no-n, 0IIOZ U O·U 5 0001 
u, -470 0000 1H-Z60 0000 4 !0-• 75 000 1 

260-H, ooo• 
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According to the experimental S.O.P., recorded time information is 

to the nearest minute [hence the factor, 60, in Eq. (1)] and recorded 

mileage is to the nearest mile. If the denominator time differential 

is positive, the numerator mileage differential is assumed to be at 

least 1 mile if the calculated value is O. (In this situation, a 

negative numerator must be considered to be an error.) 

Because the recorded values may be small, the measurement error due 

to the built-in limit of the measuring equipment, i.e., clock and odometer, 

may cause severe distortion. For example: An ambulance that records a 

distance of 2 miles over a 12 minute time period would have a nominal 

rate of 10 m.p.h. However, the possible range of rates is from 4.6 to 

16 . 4 m. p . h. If the values were larger the possible deviations would be 

smaller. Thus, a recorded di.stance of 20 miles over a 120 minute time 

period has an error range of less than 0.6 m.p.h. Table 2-5 presents 

the rate distributions. 

Table 2-6 represents the delay in commencing treatment of a 

casualty in the field, after the arrival of an ambulance at the casualty. 

Several negative values were noted. These may repr~sent the possibility 

that aid men left their vehicle to hunt for and begin treatment on 

casualties, with their ambulance catching up with them subsequently. 

Some of the large values that were recorded, however , must be suspect 

to other valid or erroneous causes of this phenomenon. 
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FIG. 2-5 FREQUENCY DISTRIBUTIONS - RATE OF AMBULANCE TRAVEL 
TO CASUAL TY IN BATTLEFIELD 

-t 
-· . -I 

I I 

I , 

I I 11 l1 I I l_ I I LI I 
2 SPEED-mph 62 

N. 56 ' I 1 ' I I I f I 1111 11 1 I 1111 I I I I ' I I I I '·l+!--!-ilrl-'14-'I f-+-1-1 +"-I++' ++++-I t+H-t+t-++ II+'-I I t-HI I 11 11 

':A :]: 'I~ 1_1 I JI u, r:' 1-- - . 1J111 ,- ~ Ji 
i I~ I! : I I I I I I I I I I ! I i ( b) I 

--·,,, 1:_/ l' 'I I I I I 111 ! I 20/hour 1-JI , +1·· 1l 1 1 i I ·- -- 1 l. , l''·•·H-++ll_,_ ..... ,..._ .... 1-- , 

1 , • , , 11 , 1, I , I I · , I I r f - 1· 1 r 'I 
I iii! ii I II I I I I I t I r J 

NUMBER .. I 1; ll ' I I I l! ! I 11 I I I I I I I I I I I 
OF J l!JL ·- I I l . J I l I I ! L I- - -

AMBULANCES , 1 
: l 1 1 

1 i 1 , 1 , 1 : ! I I• ' , , 

: ~ 1

1

: 1 t l,1111,, Ii 11 _ cL U I I _ ·!,-~. ] 

. : , . 1,~':1

1, • 11, ~ :, \ l : 
1

: 11 1: 1 1 1 

IO --' I 1· --, I I: I il 1~i\1 ' ~ ~ Li ~; '_! f] ~· I! _1+++-r'--H-H-H+'-1
1 

f++-1 -+-'+Hr.+I +++++-I'~ ,+ +H+H 

+i I I 11 I '1 I I I 11 I I I ! ,t -, t / 1 .. -1- -
I 

11 
I 

1
, i I ,' 11_! ; lj I ; 1, .1 I IL' , I ; 

-~ I I I ' I' I I " I ' I I I I I I I I 111 I I I I I I i I I 11 11 I I I I 
I I 

10 SPEED-mph 62 

N•39- - - -·-- - ' I If I I I I i ' , l I , 1 I I I 'I I . l !"I I I I I i 1111 I I I 
JI - · ·---· ,- I I 111 I I' I I I 11 'I I l I I~ ~-\jl 

I I I: I j I I I I I: .1. I ii I : , , I I '-~~,-,., . ....,_. .... , I I 

, it- , . i 'T 11 'i1·1 ; , ; , , ... , i 7 , 'I I I I : ir ,-., -- - -, - , , 11 
·; , • ' , I , , 1

, 1 , I 1 11 , I (c) , , 
'1 -:- ----i-

1 
--;- - · -~ri-r ;· I '_I -, ~-;-I I I 'I I I I I 80/hour 

;l < -, -; . .. i ,L ·,·1111 i,~t J '+~ti'- ., Wr·+I---H-j-++++-1-l-,i-H+-H-,h-H w I_ ~r -
: 11 1 I ; I ; :· ' 11, I 111 ,, II II 

NUMBER : :: r-:r-~: i I ! Ii,:-~-, 01T~·'"'-'; 1";-! +-1'-++I· +++H+H-!+H+t++-H,+H++++-t-J+Jl ... +h-~H +H++-1 

OF I I I I ·f.M· _,, · I.LI, · T'"~t 1·1·i ~-•• t •l-+++-t-t-++H- 11 L I 
AMBULANCES ~- --- · ~----·-

11 lL _'. ; 1 
i 1

1 'U I 
f ! 1 

I I I I J 

I I ~·II \ 'I ,II •'l1 ·1l'i · ,,, 11; li 1 1 I I '1' 
I I I I I I I l I I I I I I• I I I J , . , .. ·- , - -•·1+·. i • ~, •jJ.I" , f-H+-f-H ++'-1-Y-l-• + t+f· 4· , r- , 1 

IO I ~ I ,I: I ,;I, I ~ : ,1
1,1 , 111 I 1: 1 i: 1 11: 

- I-- -· - I I I : I 1r· ---,- .. : -, l I I 111 111.11' I I 'I' I --~r0l1 
I 11 I I I : I • 1 I I I t 1.l ' I I I I I 1 ' 1 

. 

1 

_ •• -~~~t[ 1 \ ', \ _.._j _ +· !iTiitil l ,1rt tr ; _ ~ _ _2 
I I I I I I I I I ~ 

I I 
10 SPEED-mph 62 

14 



TABLE 2-5 

FREQUENCY DISTRIBUTIONS - RATE OF AMBULANCE TRAVEL TO CASUAL TY IN BATTLEFIELD 

(a) ( b) ( C) 

M FROM H HOUR At FROM H HOUR 61 FROM H HOUR 
ALL CASUALTIES 20/hour DISTRIBUTION 80/hour DISTRIBUTION 

T0UL I0TAl IOTA NO, VALID NIN, IIAI, AVG, NO, VALID NIN, MAI, AVG, NO, VAL 10 ION, 1110, AVG, AIII, SA'4Plf ~PHO SPH0 SPrf.0 VAIi, Ofv, Allt, SA•U SPUD SPUD SPUD VAR, DfV, All!!, s••Lf SPffD \l'fl.ll SPHO v••• DEV, 

IOU 101' 0000 noo U,'1 ltJ,. U,tl 0211 0l0I 0000 0060 u.n IH, ll,81 011,1 01'Z 0000 0130 i,,11 l~5,l u,e4 

,uo, DISUIII, ,11ro, DUTRIII, r•ro, onu111, 
SPUD SPUD SPHD 

INTfllVAL NO, or IIITfRVAL 110. o, IIIT!RVIL NO, or 
1'4PIII AIII, , .... , All81 IIIIPIII AIIII, 

000-002 0011 000-00Z 0007 ono-002 ooo• 

001-00• oo,6 002-00• 001• ooz-no• 0001 

oo•-oo, 01'1 oo•-oo, 00J0 no•-006 001) 

00,-001 010, 006-001 OOH 006-001 0019 

001-010 0111 001-010 0016 001 ··010 0024 

010-ou 00IZ 010-0ll 001• 010-012 0011 

ou-01• 0101 012-01• OOlt 012-01' 0011 

01•-01, 0011 014-01' 001' 01•-016 0011 

OH-OIi 0009 01'-0ll 0001 016-011 0000 

011-020 0001 011-020 0000 011-010 0000 

020-ou 006' 020-012 0011 ozo-ou 0001 

ou-oz• 0O0J ou-oz• 0000 ou-02• 000) 

024-026 0001 02'-016 0000 0U-016 0000 

026-021 0001 016-021 0000 ou-021 0001 

021-0J0 0000 021-0)0 0000 021-0,0 0000 

0)0-0 J2 0051 0J0-0]2 0001 0J0-012 0010 

OJl-0H 0000 0ll - 014 0000 0JZ·0l• 0000 

014-0)6 0000 0H-0J6 0000 oJ• - on 0000 

0!6-031 ooo, 0)6-0)1 0000 0 )6 - 011 0000 

0,.-040 0000 0ll•o•o 0000 oJB-o• o 0000 

0•0 - 0•2 0001 04o-o.z 0000 o•o-o.z 0000 

042-0 .. 0001 o•2-0•4 0000 042-ou 0000 

044-0411 0000 ou-0•6 0000 (144-046 0000 

0 .. ·041 0000 046-041 0000 046-00 0000 

041-050 0000 0•1 - 0,0 0000 041-050 0000 

050·052 0000 050-052 0000 050- 0 52 0000 

052-054 0000 052-05~ 0000 052-054 0000 

054-056 0000 054 - 056 0000 o,4-051 0000 

056-051 0000 056-0'8 0000 056-058 0000 

0'8-060 0000 0'8-060 0000 051-060 0000 

060·061 0045 060-062 0011 060-062 0002 

061-IJ0 0000 
062-IJ0 0000 

ll0-112 non, 
IJ0-IJ2 000] 
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Table 2-6 

FREQUENCY DISTRIBUTION/TIME DIFFERENCE, 

AMBULANCE ARRIVAL AND START OF FIELD TREATMENT 

Time Difference (Min.) 
From Ambulance Arrival Percent 
to Start of Field of 
Commencement of Treatment Casualties Total 

less than -60 8 .75 

-60 to -31 24 2.26 

-30 to -1 61 5.75 

0 308 29.06 

+l to +30 598 56.42 

greater than +30 9 .85 

invalid samples 52 4.91 - --
1060 100.00 
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III REMOVAL ACTIVITIES 

This section develops information pertaining to the physical move

ment of casualties through the medical system. In the previous section, 

vehicle rate was defined. The rate distribution of travel between field 

and company area, field and aid station, and between company area and 

aid station are developed in Tables 3-1 through 3-3. The corresponding 

graphed di s tributions are Figs . 3-1 through 3-3. The corresponding in

formation for travel from the aid station to division are unobtainable 

since the necessary mileages were not recorded. 

Two operations that consumed uniformly small amounts of time were 

casualty loading and unloading. Examples are specified in Table 3-4. 

Table 3-4 

CASUALTY LOADING AND UNLOADING TIMES 

Field, Ambulance Loading Times Aid Station, Ambulance Unloading Times 

Maxi mum 

Minimum 

Average 

27 min 

0 min 

1 . 8 min 

82% i n less than 2 minutes 

Maximum 

Minimum 

Average 

63 min 

0 min 

1.3 min 

92% in less than 2 minutes 

Tables 3-5 and 3-6 indicate the ambulance loading density from the 

field and from the company area, respectively. For the three standard 

breakdowns, the number of ambulances evacuating, and the number of 

casualties being evacuated , over 15-minute intervals from H-hour are 

noted. The maximum and minimum ambulance loads during the periods are 

listed and the average load for each interval is computed. Table 3-7 

is a coarse distribution of the number of casualties evacuated per 

ambulance . 

There were 72 i ncidents of casualties being loaded in the field, 

then unloaded in the field , to be evacuated subsequently by a second 
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FIG. 3-1 FREQUENCY DISTRIBUTIONS - RATE OF CASUALTY TRAVEL, 
BATTLEFIELD TO COMPANY AREA 

N•II -

n 111·1 H' I 11 WI rr l II I 11 I 11 1 I I I I I I I I 

: . : : II q I~~ i1 I ~ 1 i 111 
1 1 Ii 

,IT.11 :r I nl 1 1 rr r t 11 r 

NUMBER 

OF 

CASUALTIES 

-- _
1_! ___ LJ I 1 I j _ 1 f I I I j j I 

1 : j , 1 rl t l 1: j j I I I 
-!JJ:~ . . '~ Lil I I I I l I .J I 

1 I 1111 ! I 1 

t' ,l I I I' ' 
I 11 I I I I I ! II 1· 

~ ,.lT~I :Tr]~ 11, 1 1f Jl 
1h1 I ,I 1

1,T I fli 1 
1:1 11:/ I I I 

I I ,.( I 11 I I ' -- ::7,17, ' 111
1 

111 j I 
I j ~ ! ' I . I 

., ,f'\ 11r1i ' If I -1, 
,r,, ·, i Ir• I I , 1 I -i nl 

·11 

I - I lllilt I l . 
I 

( b) 

I 
20/hour 1 
II ll 

I• I 

.. - 1• 

I 

I i 
I 
I 

~fl~ !1 
1

• 
11;1~ !/u \}1 l 11J I . _ _ --~:~i i I ,ti I_~: 1

1 I 11 I :ltt I ' . I R 
i , 1 •· 1 • , r , 1 1 1. ~ iJ, 1 : 1 1 1, 1 11 11 r 11 1 • 11 1111 ·i 1 , 1 1, , 11 I. 

SPEED-mph 

NUMBER 

SPEED-mph 

18 

I 
26 

• I 

31 



TOTAL 
NO, 

CAS, 

02'9 

TABLE3-1 

FREQUENCY DISTRIBUTIONS - RATE OF CASUAL TY TRAVEL, 

BATTLEFIELD TO COMPANY AREA 

( 0) (b) (c) 

6t FROM H HOUR 6t FROM H HOUR At FROM H HOUR 

ALL CASUALTIES 20/hour 01 STRIBUT ION 80/hour DISTRIBUTION 

TOTAL TOTAL 

VAL 10 MIN, MAX, AVC., MO, VAL 10 ION, MAX, AVG, NO, VAL 10 MIN, !IAh AVG, 

u..-L( SPHD SP[[D SPH0 VAIi, DCY, CAS, SAIIPL[ SP[[0 SPHD SPH0 VAIi, ll(Y, CA5, su•lf SPCC0 SPHD ~PF[D VAIi, 

on• 0001 0120 6,•58 106,I 10,JO oon OOH non1 0016 1,01 2,.1. 5,0!4 0041 0041 0001 0010 ,,.,4 JZ, 12 

ruo, 0ISUIII, rllC0, 0UTIIII, ,11co, ors Tll 11, 

SPUD 
SPff0 SPffD 

INTUVAL NO, Of INl(IIVAL NO, or JIITOVAL NO, nr 

l!IPHI CAS, '"'"' CAS, '"'"' c•~• 

000-001 0016 
000-001 0002 000-001 000] 

001-002 0025 001 -002 0002 001-001 0006 

001-00J OOH 002-00] 0002 002-00, 0007 

00,-00• 000 001-004 0001 00,-00• ooo, 

004-005 001' 004-005 0000 004-005 0004 

005-00& OOJI 005-006 ooo, 00,-00, 0006 

006-(101 0016 006-001 0011 00,-001 0006 

001-001 0015 007-001 0002 OOT-001 0000 

001·009 001' 001-00, 0001 001-00• 0001 

00,-010 0005 009-010 0000 oo•-n10 0001 

010-011 GOil 010·0I I 0005 010-011 0001 

011-012 0002 011-012 0000 Oll·OIZ 0000 

OIZ·OIJ 0012 012-01' OOOJ OIZ · Oll 0000 

ou - 01• OOOJ OIJ·OI• 0000 OIJ-014 0000 

014-015 0000 014 - 01' 0000 014•01' 0000 

01'·016 ooo• 01'-016 0004 015-0II• 0000 

016- 017 0001 016-011 0000 016-017 0001 

011-011 0001 017-011 0000 011 - 011 0000 

011-01• 0000 011-01' 0000 011-019 0000 

01, - 010 0000 019 - 020 0000 019-020 0000 

020-021 oool OZO•OZ 1 0000 020-021 0000 

Oll ·Ol l 0002 021-022 0000 021-022 0001 

022-0ll 0000 022 - 0ZJ 0000 Ol.2-0ZJ 0000 

oz ,-oz• 0000 Oll - Ol• 0000 02'-024 0000 

024-0H 0000 024-025 0000 024-025 0000 

OH - 026 0001 025 - 026 0001 OH-026 0000 

026 - 0l! 0000 026-021 0000 

OZT - 028 0000 027-011 0000 

021-02• 0000 028-029 0000 

029-0lO 0000 029-0JO 0000 

010-0ll 00 0 1 OJO-Oll 0001 

0ll·0ll 0000 

0JZ·0ll 0001 

on-120 0000 

120-121 0002 

19 
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FIG. 3-2 FREQUENCY DISTRIBUTIONS - RATE OF CASUAL TY TRAVEL, 
BATTLEFIELD TO AID STATION 
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TOTAL 
110, 

US, 

OH9 

(a) 

6t FROM H 

TABLE 3-2 

FREQUENCY DISTRIBUTIONS - RATE OF CASUAL TY TRAVEL, 

BATTLEFIELD TO AID STATION 

( b) 

HOUR 

( C) 

ALL CASUALTIES 
6 t FROM H HOUR 

20/hour DISTRIBUTION 

6 t FROM H HOUR 
80/hour DISTRIBUTION 

TOTAL 
VAL ID MIN, MAI, AVG, 110, VALID NIN, NU, AVG, VAL ID MIN, NAI, AVG, 

SANPL[ SP[tD SP[[D SP[[D VO, Dfv, CAS, SANPL[ SPUO SPffD SPUD VAIi, D[V, 

TOTAL 
110, 

CAS, SAIIIPL [ SP((D SPHD SPHD VAIi, l.\[V, 

OU9 0001 0176 T,216 '9,4 ! 1,101 01'1 0111 0001 00'1 T,42' 20,21 4,,02 0001 0011 l,Zl2 l,!10 

flll0, DISTIi ii, ,11co, 0ISTIIII, ,11[0, DISTIIII, 

SPHD 
INIUVAL 110, or SPUD SPUD 

IIIT[IIVAL NO, o, INTUVAL 110, o, 
t•HI tAS, t•HI CU, tNPHI CAS, 

000-001 0009 000-001 0000 000-001 0001 

001-001 oou 001-002 0004 001-002 000) 

001-00J 0021 001-00J 0001 002-00) 0002 

OOJ - 004 0041 00)-004 0001 00)·004 0011 

004-oo, 0019 004-00, 00)0 004-00 :> 001) 
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00,-001 001' 00,-001 OOll 006·001 0016 
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OIZ-01' 0010 Oil-OU 0001 
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011-01, 0000 011-019 0000 
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02l · Ol4 0000 Oll-0'1 0000 
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FIG. 3-3 FREQUENCY DISTRIBUTIONS - RATE OF CASUALTY TRAVEL, 
COMPANY AREA TO AID STATiON 
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TOTAL 
NO, 

CAS, 

Oo.10 

TABLE 3-3 

FREQUENCY DISTRIBUTIONS - RATE OF CASUAL TY TRAVEL, 

COMPANY AREA TO AID STATION 

(a) 

flt FROM H HOUR 
ALL CASUALTIES 

VAL ID IIIN, 110, AVG, 

(b) 

flt FROM H HOUR 

2O/hour DISTRIBUTION 

VALID IIIN, IIIAX, AVG, 

{ C) 

flt FROM H HOUR 
8O/hour OISTRIBUT ION 

VALID 11111, IIAI, AVG, 
SAlll'Lf SPHD SPHD SIIUD VAIi, D[V, 

IOIAL 
NO, 

CAS, 5AIIPL[ SPUD SPUD SPHD YU, DfV, 

TOTAL 
NO, 

CAS, SAIIPLf 5PUD SP£[D SPUD VAR, D[V, 

00)0 0001 

SPUD 
INT[IIVAL 

'"'"' 
000-001 

001-002 

002-00J 

001-00• 

004-00S 

001-006 

006-001 

001-001 

009-00t 

009 -0 10 

01 0-011 

011-012 

012-01 J 

OIJ-0 14 

014•0I! 

015-016 

016-011 

011-011 

019-019 

019-020 

010-011 

OH-022 

012-0lJ 

on-024 

02 4-025 

OH-026 

02 6-02 1 

027-021 

02 9- 029 

02 9-030 

03 0-0JI 

Oll - OJ2 

Oll - OJl 
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OH-0)6 

0)6-0J1 

00'6 t,HJ JhO 5,9'1 

NO, o, 
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0000 
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0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

000 1 

02U OH1 

23 

0000 OJOO 11,16 620,l 26,91 0022 0012 
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INT[IIVAL NO, o, 
llll'HI CAS, 
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001 - ooz 0001 

ooz-oo, 0001 

00,-00• 0011 

004-005 0011 

005 - 006 0011 

006-001 001' 

001-001 001, 
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ooo, 
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TABLE 3-5 

AMBULANCE LOADING FROM THE FIELD 

ALL CASUALTIE S 20/HOUI{ o,~rnrn. 13 0/HOUR Dl~dRIB. 

( 0) ( b) ( C) 

TIM E TOTAL. AMBULANCE TOTAL AMBULAN C[ TOTAL AMBULANCE 
INTERVAL NO. NO. LOADS NO. NO, LOADS NO. NO. LOADS 

(MINS) AMB CAS MIN MAX AVG AMB CA,.. MIN MAX AV G AMB CAS MIN MAX AVG 

000-015 01 01 1 l 1. 0 01 01. l 1 • 0 
015-030 06 l l l 4 1 • 8 0 4 09 l 4 i.'.J 
QjQ-01•5 10 22 l 6 2. 2 02 OH 2 6 4,0 
a, .. s-060 21 59 1 ~) 2.e 06 l ,. 

. J 2 4 2 r. . ) O'• 16 3 5 4.0 
060-07 5 13 43 1 5 3 . 3 0 6 ll+ l 4 2. :~ 
075-090 27 78 l 6 2 . 9 11, l.i '• l (" :., 3 • l 01 05 ~, :, ,.o 
090-105 16 47 1 6 2 . 9 OB 22 l 5 2. 8 02 10 6 '• 5,0 
105-120 25 7,,. l 7 3.o 17. 3R 2 6 3 . ~ 01 () 1 7 7 1.0 
120-1 35 21 70 l 6 2.4 10 30 1 6 3 . () 01 0'+ 4 4 4,0 
135-150 17 54 l ':> 3.2 06 16 1 ,, ?. • . , Ol 0'• 4 4 4e0 
150-165 09 40 l 6 4. '• 0 7. 0 7 3 '• 3. 5 
165-180 11 41 2 6 3 .7 01. 0 3 3 3 3.0 02 11 s 6 5.5 
180-19 5 11 36 l 8 1 ") 

- • .J 0 3 0 6 1 3 ,.o 01 08 8 8 8,0 
195-210 08 30 1 6 l .A 0 3 J7 2 3 2.3 02 11 5 6 5.5 
210 --225 09 ;~ A l 6 • 1 
22~ -24 0 OR 23 5 2 . 9 0 1 01 l • 0 01 03 3 -3 3,0 
21-+0-255 14 '•4 1 3 .] 02 07 3 4 3 . ~) 01 f'A , .. 4 , ... 0 
255--270 01, 16 4 '• 4. o 01 04 4 4 '•. 0 
270-2 85 07 2 1 1 -, 3 . 0 01 07 7 7 7,0 
285- 00 13 '• 8 1 6 ~~ • 7 o, 09 1 4 3,0 
300-315 04 16 3 5 , .. . 0 O.l 05 c· 

.) 5 ~). 0 
315-330 OB 29 1 6 : • 6 
33 0-3'•5 04 18 4 5 ,, • J r)l 0'• 4 4 4.0 
345-360 04 12 2 5 J. c 01 I) 5 5 5 s.-o 
360- 375 03 10 2 5 

., .., . 
375-39 0 03 14 '• {" 

.1 4.7 ()1 05 ~ 5 s. o 
390-405 05 1 3 l '• 2 . 6 0 l 0 --~ 3 3 3.0 
405-420 02 05 2 3 ? . 5 
420-435 0 3 07 2 -~ ~~ . 3 
4 3 5-l• ~ 0 03 12 l1 I• 4.Q 0 1 04 , .. 4 4,0 
1• s o--4 6 Ol 04 l1 l1 4.0 
4 6 5-l• 80 0 3 12 3 :, , •• 0 
400-'• 9~1 OJ l 3 (: /.1. 3 0 l () l1 l1 '• '•. 0 
495- 510 04 10 ,, ') ( 

.. . J C l 03 3 3 3,() 
510-515 01 04 '• '• 4. ( 

525-540 02 06 2 4 
540-')55 OU 00 () 0 u. n 
55 5 -570 oz 06 1 5 >• 

OVF.RAL.L 3()6 9 77 A . ;, 7 22 () 2 . 8 ? l l, , .. n 4 t.:, .. 
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TABLE 3-6 

AMBULANCE LOADING FROM COMPANY AREA 

ALL CASUALTIES i~0/HOUR Dr s rn r f'. AO/HOUR DISTRIB. 

(a) ( b) ( C ) 

TIME TOTAL AMl:3ULANCF TOT AL. ;\~RUL.I\NCF TOTAL AMBULANCE 
INTERVAL NO, f\ll), LOADS NO, NO, L.OAf"l~. NO, NO. LOADS 

fMINSJ AMB CAS MIM MAX AVG /\MR CAS MIN MAX AVG AMB C AS MIN MAX AVG 

000-015 
015-030 
030-045 
045-060 04 14 1 5 3,5 01 o, 5 s ,.r 
060-075 0 3 14 4 6 4.7 01 06 6 6 6e0 Ol 04 4 4 1h0 
075-090 07 2h 3 4 J , 7 Oi 08 4 4 '•. (l 
090-105 05 1 C) 3 5 3.8 02 ()., '• 3 ·3. ':> 01 05 5 5 s.o 
105-120 06 2 ,, 3 5 4.() 03 13 4 '.:i '•. 3 
120-135 07 JC'. l 5 3 , 6 () 2 09 '• 'i '•. J 
135-150 06 23 1 5 ~. s 01 0 5 5 5 s.o 0 l 0 l 1 l 1 • 0 
150-165 0 9 :~ 5 1 5 3.9 01 06 6 6 6,0 n l 05 5 5 5.0 
165-180 06 26 2 7 4e3 
180-195 O.l 04 ,~ 4 4.0 
195-210 06 27 ] 6 '•. ~ 01 06 6 6 6e0 
210-225 0( 16 l 6 t. . 7 01 03 3 j j . 0 0 ) J.3 6 2,6 
225-240 05 21 4 5 4. 2 01 04 4 4 '• • 0 
240-255 04 19 4 6 4eA 0 1 oc: 5 '.") . () 
255-270 03 12 ?. 7 , .. 0 

270-285 or. ] 9 .l 6 3. 8 n·: . ( . () 7 1 6 3, 5 
285-300 06 22 1 5 3.7 
300-315 OJ 26 l 8 5,2 Cil 08 8 8 A, 
315-330 02 14 5 9 ']. 0 
330-345 O?. l 2 6 6 6, 0 
345-360 03 16 5 6 5.3 
360-375 Ol 04 '• '• 4,0 0 1 04 4 4 4, 0 
375-390 02 11 4 7 5 r . ) 
390-405 O? 11 5 6 S, 5 
405-420 0 1 06 6 6 6, 01 06 6 6 6, 
420-435 O?. 1 I+ 7 7 7,0 
435-450 0'+ n 4 6 L; r 

,,' . J 01 06 6 6 6, 0 
450-46~ 
465-480 01 07 7 7 • 0 
480-495 0 l 0'4 l • ,, 4,0 
495-510 0 1 04 L+ '• '•. 0 
510-525 
525-540 0 li' 1 A 4,0 (1 l N~ 8 8 fl. •J 
540-645 
645-660 01 0 1 1 • (J . l 01 l l l • 0 

OVERALL 120 5 1 l 9 4, 3 
1 ' 

77 '3 6 l+ • :J l , f,f.l 8 I+• ' 
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ambulance . Presumably this occurred when personnel of loaded ambulances 

were forced to assign priority on the basis of criticalness of wound. 

We note the distribution of wound classes of the priority-delayed 

casualties . 

Table 3-7 

AMBULANCE LOADING FROM FIELD 

Evacuees Per Number of Ambulances 
Ambulance Total 20/Hr. 80/Hr. 

1 42 11 1 

2 68 27 1 

3 58 16 5 

4 86 20 10 

5 35 3 8 

6 14 2 4 

7 2 0 2 

8 1 0 1 

Table 3-8 

PRIORITY DEl.AYED CASUALTIES, BY WOUND Cl.ASS 

Wound Class Number Percent 

Immediate 8 11.1 

Emergency 22 30 .6 

Delayed 42 58.3 

The rate tables, 3-1 through 3-3, present a measure of ambulance 

efficiency , but do not permit a vision of the actual times involved. 

The remaining tables in this section, Tables 3-9 through 3-11, elapsed 

time and distance summaries, are similar to the corresponding tables in 

the preceding report (Report 4, Section 3). Table 3-9 is concerned with 

all casualties, while 3-10 and 3-11 refer to the 20/hr and 80/hr distri

butions, respectively . These summaries differ from the ones in the 
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prior report in that distances, being based on ambulance odometer 

readings, were recorded and are therefore summarized also. One should 

note that in comparing these values with the previous set of rate 

statistics that a measure of rate is not equal to the same measure of 

distance divided by that measure of time; measure being minimum, maxi

mum, or average . In general, for average values: 

1 
n 
L 6d, 

n tid , n l 
1 

L 
l 

~ 
i=l 

n 
i=l ~- 1 

n 
l L &, 

n i=l 
l 

These summaries are compiled for the following direct movements: 

Field treatment area to company area 

Fi eld treatment area to aid station 

Company area to aid station 

Aid station to division . 
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IV MEDICAL WORKLOAD 

The workload of the medical personnel through the medical system 

can be documented by the number of casualties that are treated, how 

these casualties are distributed in time, and the amount of treatment 

rendered to the casualties. The time distributions of casualty arrivals 

at the various echelons of the system are presented in tabular form in 

Tables 4-1 through 4-4. Both the frequency and cumulative distributions 

are presented . Figures 4-1 through 4-4 graph the tables and depict an 

approximating polynomial for the normalized cumulative curve. The 

normalized overlay that is used in Report 4 is applicable to this set 

of graphs . 

Table and Fig . 4-1 are concerned with casualty occurrence. Tables 

and Figs . 4-2 and 4-3 present the distribution of casualty arrivals at 

the company area and aid station, respectively. Table and Fig. 4-4 are 

the combined arriv al information at the air strip and at the field 

hospital . Geographically, the air strip was very close to the field 

hospital . The casualties evacuated by air are presumably destined for 

the field hospital . Hence, the arrivals at the air strip are essentially 

both in fact and in time the responsibility and the workload of the field 

hospital . 

The extent of treatment as measured by the time expended is pre

sented in the next set of results . Table 4-5 is the distribution of 

treatment t i mes per casualty in the field. For casualties that are 

treated several times in the field, the sum of these times is considered 

as the field treatment time for the casualty. 

The cumulative treatment times versus time is presented in Table 4-6. 

Graphical representations of these two distributions are presented as 

Figs. 4-5 and 4-6 . Tables 4-7 and 4-8, and Figs. 4-7 and 4-8 present 

the same information for the aid station. 
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FIG. 4-1 CUMULATIVE DISTRIBUTIONS - CASUAL TY OCCURRENCE 
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TABLE 4-1 

FREQUENCY AND CUMULATIVE DISTRIBUTIONS - CASUAL TY OCCURRENCE 

(a) ( b) ( C) 
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TOTAL Ml Ne "--· AVG, 
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FIG. 4-2 CUMULATIVE DISTRIBUTIONS - CASUALTY ARRIVAL AT COMPANY AREA 

N: 35 

NUMBER 

or 

10 

minutes 

34 



TABLE 4-2 

FREQUENCY At-JD CUMULATIVE DISTRIBUTIONS - CASUAL TY ARRIVAL AT COMPANY AREA 
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FIG. 4-3 CUMULATIVE DISTRIBUTIONS - CASUAL TY ARRIVAL AT AID STATION 

N = 1035 

N = 211 

NUMBER 

I I ! I ·1 I I . 
- 1.8093 • 23.0208 N - 110 . H21 N2 

50 • 245. 2688 N3 - 241. 1994 N4 + 86 . 08 55 N~ 

0.0188 • 1. 9134 6t - 7.3878 t 2 

1 17 .9218 llt 3 - 21. 5359 li t 4 + 9 . 9281 .:\ t 5 

ti 

15 minutes 

N = 156 

NUMBER 

OF 

1 n, i I r ! 1111
, ~l , LL_µ.-...,...1-i-++1 -l-+~1 ...µ14-1-+,1~1+'11-• -•-+-f-H+-!+

1 _ 1 -H++-1-+44---H+!+H--+-H+++1 ..-H-+ ........ •-H· -~1· -•-+-H-1 

I ~111 LU I ! I;: 11 I I I Ii I 

L . I l C ) . t ·I J • ~ -

, I I BO/hour , I I I 11
1 

1~ I Fr~-IT ~ 'r : I 1' i i'+-'-: ...+,I l..++"-++++,~ l-+H-441 IJ 

I• I 1'<1+~,:t ,; ,·1+ .ii~ 1,i~ · 1 ,, ~ ·-

! ~ I I 1 , 1 
1 I I I I I 

I I Ii 1' t1 
CASUAL TI Es i I I w I !i j ' : I : I i I . ! j 1 ·_._.__ I , 1- 1 1--i+ti"',4-•-t . -'-+-++;++++-,H-+++•-H-+++++++++++'-+++ H·-'-1-++++ • -I 

H , 1.: , 1-

1 
I, 

1 
1 r 'i I' rl, : 

1
1-t ,

1 

ril 
1 

1 1 I• 

1 u _(_! I LJ1-,_U~- I I i I I ! i 1J. I I I I 

I 1;,1 :,, !,', ,,, ,,,:.! ;" I 1: 'Ii' ijl' '',]: : I : ! i' II IJ1 '1 I 
50 •· lo I I I I I I (, 'I l I' I ' I I LJ '--'- w. LL .... , J I I_' ' jJ•, 1

• 11.!.i!1•, r~ . I ,,, . t, • -Q . 1633 • 1. 0248 N • l. 15r, 7 N2 .... 1. 0481 N.l 

I I' ' ' . '1 : 1' I' I I '',! I . 
I ' ' H' I I I• LL •- I~·, r--;-- ,~-~-j• "' i"fTT-'--;----'-

1 
N • 0. 1343 • 0 . 8861 6 t .... 0 . 50 18 fl t 2 • 0 . 1040 /\t J 

j I ' I '' I I 11 II' ' I I . I' I I I I 11 ' I I 
' I II I I' I J I j I I I I ! I I i H I • 0. 40]8 t 4 

~:~?:XA11 I :::1 
,}'.:~~ it :: l\ ,1

;11 .... :11 !l;l l!lli l_l!
1ll~III 11 ~1 llll 'L~ 

. , ,,1 , ,:1. . ,. ,tr,,,.,, ti 1, .,, 1 ~ i,,, 1H- ,, ., 1, r ,,1 
I 

15 minutes M = 558 

36 



TABLE 4-3 

FREQUENCY AND CUMULATIVE DISTRIBUTIONS - CASUAL TY ARRIVAL AT AID STATION 

( 0) ( b) ( C ) 

WORKLOAD (6t FROM H HOUR) WORKLOAD (6t FROM H HOUR) WORKLOAD (6t FROM H HOUR) 

ALL CASUALTIES 20/hour DISTRIBUTION 80/hour DISTRIBUTION 
TOTAL "1111, ~, .. AVG, TOTA L MIN, , .... AVG, TO TAL ,., ... 10,1, AVG, 
110, VALID OHU DELU DELTA "°' VALID OHTA. DHU OHTA Ill), VAL 10 OHTA O[LU DEL TA 

( AS, SANPLf, Tl"[ I JN[ 11"1[ VAR, OEV, Cl5, SAMrL[ ""[ TIM[ TIM[ VAR, DEY, (AS, SAMPLE 'I"'[ IINf. TIMf VAR, DEV, 

10,-• 10,, oo•5 059' 162,6 IUH Ill,? 0112 0211 0070 0274 150,9 19" 44, J2 01,1 on, 0()90 0551 no, o 17181 131,4 

FREO, 0 ISIR Ill, CUMIJL, ll15TIU8, r•ra, DISTRIA, CUMUL, OI SI R 18, FP[O, OI SIRIB, l U"11L, 01 51 RI A, 

DELIA 11"1£ DEL U DCL IA !INF DEL U DELTA TIM[ OHTA 
IIIT[RVAl JIIO, or TI"[ 110, OF INTrRYAL "°' or 1 IMF 110, OF IIIT[IIVA I. fllO, OF T IMf NO, o r 
!MINS I CAS , !MIN S, CAS, IMlll5t CU, !MINS, ( AS, '"Ill\ I UIS , IMP~ ~. O S, 

000·015 0000 01' onoo 000· 01' 0000 015 0000 000·01' 0000 01, 0000 

01'•030 0000 0)0 0000 ou-o,o 0000 0)0 0000 01'•1))0 0000 o>o 0000 

o>o-o•5 0000 045 0000 0)0·0O 0000 00 0000 030•045 0000 045 01100 

0•5-060 ooo• 060 0004 045-060 0000 060 0000 045·1'160 0000 060 0000 

0•0-01, 0005 on 0009 060-015 0!105 01, 0005 060·015 0000 01' 0000 

01'•090 0011 090 0027 on-oto 0001 oto 001' ~15-090 0000 090 0000 

090-10 5 oo•5 I 05 0017 ~•0-10, OOH I 05 0016 090·H15 0011 10, 00 1 1 

105-120 00'5 120 010? 10,-120 0011 120 004) 105-120 0009 120 no11 

UO•IH oou I '5 0110 llO·IH 00)4 1'5 oon 110•1'5 0000 ,,, onu 

1!5-150 006' uo on, 1'5- 150 00)1 11'0 115 U5-no 0004 uo 002' 

U0-16' 0044 165 o:u 1'0-165 oon 16' 0142 150·16' 0000 16' 0025 

16' , 180 0066 uo 0349 16'· 110 oq,, 110 OIH IU-110 0006 110 OOH 

1,or19' 0066 19' 041' 110- 10 0011 19' 0111 110· I t5 001' 19' 000 

19'-210 0044 210 04'9 19'·110 0000 210 0111 19'-ZIO 0011 llO oo~, 

ZI0-22' OOH lH 0"94 210·11' 000) u, 0191 210-u, 0000 21., 005' 

u,-240 0011 H O o,u 1n-140 000) 140 0194 11'•140 0001 240 0062 

l4o·lB oo,, lH 0'60 240·2'5 0006 15' OlOO 240·1'5 0012 15' 0074 

n, - 110 OOH no 0'91 l'5·l10 ooo• no 020• l,S·l?O 000) 210 OOH 

no-a, 0010 215 061Z 110·28' OOOT 19' Olli no-u, 0000 21, oon 

21,-,00 0041 lOO 06'9 10-,00 OOIZ JOO 0019 

,oo-n, 0011 ,., 0616 JOO·)U 0000 315 0019 

31'-HO 00,1 HO 0111 ,u-no 0006 HO 0095 

HO·l•' 00'3 J45 0110 HO·J45 0011 ,., Olll 

,.,. J&o 002' )60 0109 >O·HO 0001 )60 OIU 

360-JH 0011 '" OUI J60-H5 0000 "' 0113 

)1'-)90 001) 3'0 OU• n,-no 0000 390 Oil) 

Jto-•o5 004) •o, 0811 Jto-,o, 001, 405 0111 

405-•20 0014 420 0191 •05-420 0000 4ZO Oil? 

410-43' 0004 .,, 0 19, 4zo-u5 0000 435 Oil? 

4n-450 oon •50 0911 4n-oo 0006 .,o OIJJ 

450-465 0010 _,, 09l? 4'0-46' 0000 46' ou, 

46, - •10 0024 uo 09'1 46, - 410 0001 410 0140 

,10-0, 0018 49' 0969 oo-u, OOO• 49' 0144 

40-,10 0010 ,10 0,1, 40-,10 0000 510 010 

'10·'1' 001' '" 002 '10·"' 0004 ,H 0141 

,z,.540 0012 ,.o 100• u,-,40 0000 540 0141 

540•'5' 0012 '" 1016 5•o•5'5 0003 '" 01'1 

55'-5 !O OOh ,10 1030 "5·510 ooo, 510 01,6 

510·'8' 0000 '" 10)0 

58'-600 ooo, 600 103' 
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FIG. 4-4 CUMULATIVE DISTRIBUTIONS - CASUAL TY ARRIVAL AT DIVISION 
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TABLE 4-4 

FREQUENCY AND CUMULATIVE DISTRIBUTIONS - CASUAL TY ARRIVAL AT DIVISION 

(a) 

WORKLOAD (6t FROM H HOUR) 
ALL CASUALTIES 

MIN, MO, Av<,, fOIAL 
NO, 

CA~ , 
VALi D DEL TA OHTA OHTA 

SAMPLF !IN[ TIM[ T!Mf VAR, orv. 

06') 0652 

FR[Q, 015111111, 

D£L TA T IMF 
l~TfAVAL NO, or 

!MINS I CAS , 

000-015 0000 

OU-OJO 0000 

OJO·OO 0000 

00-060 0000 

060-0'5 0000 

090-105 OOOJ 

11i,-120 0000 

IZ0-13' 0000 

IU-150 0008 

150-165 0006 

165-110 OOJI 

II0-1" 001• 

IU-110 002? 

110-u, 0011 

lU-HG OOlZ 

U5-2'0 DOU 

110-215 OOH 

lU-JOO OOH 

JOO-JU 003' 

JU-JJO ooh 

uo-H, OOJZ 

H5-J60 0010 

J60-J75 0020 

,n-no 002, 

no-•o, onz1 

•o5-oo 0011 

uo-•3' OOlZ 

.,,_.,o 0011 

oo-•&5 oon 

'7o-,a, 

,.,_600 

600-615 

61'·6JO 

630·6•5 

6•5-660 

0020 

OOlJ 

0001 

001• 

001, 

0012 

OOOJ 

000• 

ooo, 

0001 

OOOJ 

0008 

0008 

00'6 

Cl)M\JL, DI SIRIB, 

D[LIA 
lfM[ ~, (.'F 

!MIN~, CAS , 

01' 0000 

0)0 0000 

00 0000 

060 0000 

090 0000 

120 OOOJ 

I 3' OOOJ 

1'!1 0011 

16' 0011 

110 005' 

195 oon 

ZIO 0091 

215 Olll 

l•o 0ltt 

1'5 OIIJ 

no OZl5 

JOO 01'9 

JI 5 OJ02 

JJO OJl6 

,., o,o 

J&o one 

315 OJ78 

•ZO OUR 

.,, ouo 

00 0 .. 8 

. ., 
510 

,u 

'55 

'70 

600 

615 

630 

6•5 

660 

0'70 

OHJ 

0511 

0602 

061• 

0617 

0621 

062t 

06H 

06)6 

06U 

06'2 

( b) 

WORKLOAD ( 6t FROM H HOUR) 
20/hour DISTRIBUTION 

NIN, MAio AVGo TOTAL 
NO, 

fA S , 
VAL ID DH TA OHTA DELIA 

SAMPl£ TIM[ TIM£ TIME VAR, DfV, 

00,. oo.•• 

•Rm. DISTIIIB, 

D[LIA T l"E 
INl[RVAL NO, (1' 

IMIN~I CAS, 

0110 · 01' Ol!OO 

015-0JO OOM 

010-0•, 0000 

o"·06o nnoo 

0•0-111, 0000 

015 o•o 0000 

0•0-10, 0000 

105· uo 0000 

uo-u, 0000 

u, - Ho onoo 
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II0-195 !1001 

195-210 000) 
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uo-2" ooo, 
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U0-115 0000 

lU-JOO 0000 

Joo-,u ooo• 
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no-Jo 0002 
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Jto - •o, 0000 

•o,-•10 0000 

•lo-.,, 0000 

,,,_.,o 0000 

•Jo-.. , 0001 

39 

0177 o.,. 2, •• , •10• 6•,o• 

UNI/I, 01 STAIB, 

DELTA 
TIM£ NO, OF 

IM IN S, f A~ , 

ou ooon 

(IJ(I 0000 

o•, oooll 

nflll noo!! 

07' 11000 

n•o nooo 

10, 0000 

110 0000 

11' 0000' 

1,0 oot>o 

16' 0000 

110 0001 

19, ooo• 

210 0001 

21' 0012 

HO 0019 

z,, 002• 

no ooz. 

28' oou 

JOO ooh 

JU CJll 

HO 0029 

H, OOJI 

J60 OOH 
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J90 OOJJ 
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465 OOH 

( C I 

WORKLOAD ( 6. t FROM H HOUR ) 
80/hour DISTRIBUTION 

TOTAi. 
NOo 

c•s. 
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VAL 10 DCL TA 

5A14Pt.r Tl"[ 
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FIG. 4-5 FREQUENCY DISTRIBUTIONS - TREATMENT TIMES PER CASUAL TY 
IN THE FIELD 
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TABLE 4-5 

FREQUENCY DISTRIBUTION - TREATMENT TIMES PER CASUAL TY IN THE FIELD 

TOTAL "'"· MU, ,vr,. IOIAL MIN, MU, AVG, TOUL "'"· MU, AVG, 
NO, VALID 

0~~!, 
DEUA DELIA NO, VALID DELIA OHTA OHTA NO, VAL 10 OH IA OHTA OHTA 

CAS, SAMPLE TIME !IMC VAR, DCV, CAS, SANPL[ ''"'- TIM[ T IMf VA~, on, 05, 5AMPL[ !IMC IIM[ TIME v•~. O[V, 

1060 1041 0001 0 12' 6,9U 46,21 6,1'1 0111 oz,, 0001 002, 6,9'8 10,4 4, ,1 1 01'6 01'2 0001 OOH 6,618 21,61 ,,2'5 

"!CO, Ol5TIIIII, r11co, 01511111, ruo, OI STllle, 

DELTA IIME OH IA IIMf. I'll TA II Mt 
INl[IIVAL NO, or INT[IIVAL NO, or INl[IIVAL NO, or 

ININS I CAS, ININSI CAS, IMIN 51 CA S, 

000-002 0026 000-002 0001 000-002 '1009 

002-004 02,2 002-004 oou 001-004 0041 

004-006 0191 004-006 OOH 004-006 00'2 

006-001 0149 006-0011 00)4 006-0011 0022 

0011-010 011, 009 -0 10 0011 0011-010 0012 

010-012 0016 010- 012 0019 010-012 001• 

012-014 OOH 012-014 0011 012-014 ooo, 

014-016 OOH 014-016 0010 014 -0 16 0009 

0 16-011 0013 0 16- 019 000) 016-011 000 2 

0111-020 00 10 0111-020 0001 0111-020 0002 

010-022 0009 020-0ll 0004 020-022 0001 

022-024 0006 022 -02• 0000 022-"24 000 1 

014-026 000) 014-026 0002 024-026 0000 

026-011 0001 026-0 18 ono 1 

021-0)0 0000 0211-010 0000 

0)0-0)2 0001 OJO-OH 000 0 

032-0)4 0001 Oll-Ol• 0001 

0)4-0)6 000) 

0)6 -0)1 0001 

Oll-040 0000 

o•o-ou 0000 

042-0 U 0000 

OH -046 0000 

046-0U 0000 

ou-o,o 0000 

0,0-0,2 0000 

o,z-o,• 0000 

o,•-0'6 0000 

0,6-0,11 0000 

o,11-060 0000 

060-062 0000 

062-06• 0001 

064 - 06 6 0001 

066 - 069 0000 

ou-010 0000 

010-012 000 1 

012-124 0000 

124 - 126 0001 
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FIG. 4-6 CUMULATIVE TREATMENT TIME vs. TIME, FIELD 
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FIG. 4-7 FREQUENCY DISTRIBUTIONS - TREATMENT TIMES PER 
CASUAL TY AT AID STATION 
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FIG. 4-8 CUMULATIVE TREATMFNT TIMES v1. TIMF AID STATION 
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TABLE 4-8 

CUMULATIVE TREATMENT TIMES v1. TIME, AID STATION 
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Although a number of casualties went through the company area, 

there was no formal treatment at this point. Of the 314 casualties that 

were processed through the company area, treatment was reported for 20. 

Table 4-9 

TREATMENT TIMES, COMPANY AREA 

Minimum treatment time: 2 minutes 

Maximum treatment time : 24 minutes 

Average treatment time : 9.35 minutes 

Total treatment time for the 20 casualties : 187 minutes. 

The cumulative information is useful to help determine the number 

of medical personnel required and the extent of their overload and slack 

time. Figure 4-9 illustrates the point . Assume that a doctor can 

reasonably spend 3/4 of an hour out of every hour rendering treatment 

to casualties. The graph shows that two doctors assigned to treat 

casualties whose cumulative treatment time per time is represented, will 

have slack time for the first hour, then will be overloaded for the next 

three hours . The casualty queue is finally eliminated, but during this 

time casualty treatment must be delayed . The dotted line shows that the 

number of doctors that must be assigned to prevent any delay in treat 

ment is three . 

Note that not only are the doctors ' continued treatment capability 

per hour assumed , but so too are the linear aspect of their efforts. 

The intent is purely illustrative of the type of information that may 

be deduced here . 

The distribution of treatment times reflects the types of casualties 

that have been sustained and may be directly related to the performance 

chart in Sec . V of this report . 

One further statistic of interest is the use of the time that aid 

men spend in the field. From the arrival of an ambulance at its first 

field casualty until the time that it leaves the field with its casualty 

load, a certain time 1 (hrs) is consumed . During this time , rr(hrs) is 
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the sum of contiguous times spent treating casualties. Then (1-cr), as 

a distribution against time for all ambulance field trips, yields what 

may be called the ambulance search time. 

If n casualties are treated on one field trip, the search times 

must be independently studied for the difference values of n, i.e., 

n = 2, 3, ... , 8. For n = 1, by the definitions of 1 and J as 

chosen, the search time should be small (see Tables 2-6, 3-4). The 

search time distributions are graphed parametrically for n = 2, 3, 4, 

and 5 in Fig. 4-10, based on the data that is tabulated _in Table 4-10. 

Table 4-10 

AMBULANCE SEARCH TIME IN T~E FIELD 

1-cr Number of Casualties Treated 
-

l 1 2 3 4 I 5 6 

Number of Ambulances 

.0-.1 4 2 1 3 0 I 1 

.1-.2 7 8 3 3 2 1 

.2-.3 7 3 4 6 3 2 

.3-.4 6 9 6 12 1 2 

.4-.5 5 6 5 12 5 1 

.5-.6 2 14 11 17 10 3 

.6-.7 3 3 8 18 5 2 

.7-.8 3 7 9 7 7 1 

.8-.9 0 7 8 4 1 1 

.9-1.0 3 8 4 4 1 0 

Total No. 
Ambulance 40 67 59 86 35 14 

The (1-cr) search time value is somewhat ambiguous. Since er is 

the sum of contiguous treatment times, it does not reflect the total 

number of treatment man hours. Normally, two aid men are assigned to an 

ambulance, and the driver too is able to give medical aid. Thus, it is 

conceivable that three casualties may be treated simultaneously or 

several aid men may attend one casualty together. Correspondingly, 
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1 represents ambulance time in the field. The ambulance treatment 

capabilities are more closely approximated by a value between 1 and 

3t. 
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V MEDICAL PERFORMANCE 

In the Phase III, Spring 1960 experiment, the casualties were 

typed upon generation by indication of symptoms. Part of the simulated 

realism consisted of diagnosis, triage, and appropriate treatment pre

dicated on the symptoms. Casualties were divided into Immediate, 

Emergency, and Delayed categories consisting respectively of 15, 25, 
4 

and 35 types. The diagnostic procedures and the expected times of 

treatment are referred to in Table II of Ref. 1. 

No medical diagnostic information was recorded, but extent of treat

ment times were recorded. Table 5-1 essentially duplicates the Table II 

referred to above, using actual treatment times in the field and at the 

aid station. For each class-type the sample size is listed. For each 

collected statistic, the sample size upon which it is based is also 

recorded. Because of omissions and other errors, these two sample sizes 

may differ. The statistics on treatment times are the minimum, maximum, 

and average treatment times for the group. 

In addition, columns have been appended to the table to indicate 

the delays suffered by the casualty as he was processed through the 

medical system. Thus, the time delay before initial arrival of an 

ambulance is listed . So too are the times for the casualty to reach the 

aid station. If the casualty was processed through the company area an 

indication of this delay is detailed. As was demonstrated in Table 4-5, 

treatment at the company being unauthorized, was minor, and has been 

omitted from Table 5-1 as a relevant or significant statistic. 

One class of recorded information that has not been statistically 

analyzed in this report is the rank of the individuals performing treat

ment. In the field and at the aid station, these personnel, for the 

most part, were enlisted men . It would seem that a reasonable correl

lation may exist between effectiveness of treatment and experience of 

the person involved. But it was felt that this had little relation to 
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rank. Hence, it was decided to defer such an analysis, in the spirit 

of General F. W. Gibb, who on the occasion of being faced with a similar 

situation to compare Majors versus Captains in an experimental environ

ment, remarked, "If the Majors win, I' 11 promote all of my Captains." · 
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TABLE 5-1 

MEDICAL PERFORMANCE BY CASUALTY TYPE 

BATTLEFIELD COMPANY AREA AID STATION 
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