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SUMMARY

This study was directed toward the development of guidance for crisis
relocation planners in preparing a handbook to aid individuals in coping
with a nuclear attack emergency, of a prototype handbook that would enable
the planner to prepare a document specifically tailored to his/her
particular jurisdiction and environment, and of detailed checklists for the
several phases of crisis relocation. While the research objectives could
not be fully realized due to limitations of time and funds, significant
progress was made towards accomplishing them. The progress made to date is
reported in two separate documents. One document containing the guidance
materials, the prototype handbook, and the checklist will not be published
at this time, pending further developmental work.

This document consists of four sections. The first section provides an
introduction to the report and sets forth the background and objectives of
the research. In the second section, research leading to the development of
a prototype handbook is described. The third and fourth sections present
conclusions and recommendations, respectively.

A prototype handbook to aid individuals in coping with medical problems
during a nuclear attack emergency was developed. The prototype handbook
contains algorithms for treating 51 medical conditions selected from the
Medical Self-Help course manual and other recognized sources. A
center-located index and a tab system for locating algorithms are
distinctive features of the prototype. Additional information contained in
the handbook includes instructions on bandaging, dosages of over-the-counter
medications, and an algorithm for 1ife-threatening conditions.

As a part of this research effort, sample algorithms were field tested
in Washington, D.C., in Colorado (at both the state and the local level),
and in Tucson, Arizona. The prototype handbook was field tested with a
group of 60 subjects of Portsmouth, Virginia.

On the basis of the field test results, it was concluded that with

further development the prototype handbook using algorithms would White Section

effectively aid individuals in coping with medical problems in the absence
of trained medical help. JUSI1. ICATION
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PREFACE

This report was prepared by the Research Triangle Institute (RTI) and
Ofiesh Associates (Subcontractor to RTI) as a part of a research program
being conducted by the Defense Civil Preparedness Agency (DCPA) to evaluate
crisis relocation as a strategy for protecting populations threatened by
large-scale disasters. Prepared under Contract No. DCPA 01-74-C-0285,
Management of Medical Problems Resulting from Population Relocation, the
research objectives were:

1. To develop guidance for crisis relocation planners in preparing

a handbook to aid individuals in coping with a iuclear attack
emergency. The effort specifically addressed the health,

medical, and safety aspects of population relocation. The research
also addressed the following phases of a nuclear emergency:
preattack, attack, and immediate postattack, leading into recovery.

2. To develop a prototype handbook that would enable the civil

preparedness planner to prepare a document specifically tailored
to his particular jurisdiction and environment.

3. To prepare detailed checklists for the following phases of

relocation or its equivalent for shelter living:
. Preparation for relocation

. Relocation

« Survival during relocation

. Return

While the research objectives could not be fully realized due to
limitations of time and funds, significant progress was made toward
accomplishing them. This document reports the progress made to date. The
guidance materials, prototype handbook, and checklists are contained in a
separate report which will not be published at this time, pending further
developmental work.

This report consists of four sections. The first section provides an
introduction to the report and sets forth the background and objectives of
the research. In the second section, research leading to the development of
a prototype handbook is described. The third and fourth sections present
conciusions and recommendations, respectively.
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ABSTRACT

This report describes progress made in the development of guidance for
crisis relocation planners in preparing a handbook to aid individuals in
coping with the health, medical, and safety aspects of a nuclear attack
emergency. The desired handbook should provide directions for the untrained
person dealing with medical problems when no trained medical help is
available and should do so without prior formal instruction. A prototype
handbook meeting those requirements was developed. The prototype handbook
employs algorithms to present information on the treatment of 51 conditions.
Treatment information was derived primarily from the Medical Self-Help
course manual. In addition, the prototype handbook contains instructions on
bandaging, dosages of over-the-counter medications, and an algorithm for
life-threatening conditions. The prototype handbook was field tested on a
group of 60 subjects. The principal conclusion of this research is that
algorithms are highly effective in this application. Specific
recommendations for increasing handbook effectiveness are made.




L S ST Fab e i PR s S

TABLE OF CONTENTS

Page Number

FREEBEE.: « o ¢ ¢ aip s sl m Wigiinn o sm min b 6 & % o u s ii
ACKNOWLEDGEMENTS ¢ « « & o ¢ 6 s 6 ¢« ¢ % o 0 6 s o0 5 ¢ & o iii
ABSTRAET: < « civisd &6 S s 6 S o % & & = & % & & \J
LIST OF FIGURES: « & o ¢ ¢ v ¢ ¢ o w5 & w2 s 6 5 5 » % » 0 vii
LIST OF TABEES s 4 » ¢ ¢ o o @6 % 5 5 8 4 s 6 » &0 & 5 &.» vii

I . INTRODUCTION. e e o o 9 0 o o e o ° o o o e+ o o o o o o 1

A. Research ObjectiveS. « « ¢ ¢« ¢ ¢ ¢ ¢ o o o o o o«
Be | ASSURMPEIONST e e o thle e e s e s s e s

II. PROTOTYPE HANDBOOK DEVELOPMENT. « ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o « &

Ko AEE SOUFEES o ol ol o el tiehe el ol ke e o e e
B. Handbook Format Determination . . . . . . . . ..
C. Condition Algorithms « « « ¢ ¢ ¢ ¢ ¢ ¢ ¢ ¢ o ¢ o &
1o HCondiElons el SRR et L o e .
2. Design of Algorithms. « « « ¢ ¢« ¢ ¢« ¢ o« ¢ « &
Jo ' Semantics & oG e tie s e e o e s e

N N OO OO AW W N =

4. Prototype Handbook. . ¢« ¢ ¢ ¢« ¢ ¢ ¢ ¢ ¢ ¢ « &

—
(=)}

D' Life_Threaten.ing COﬂditiOﬂS. ® e o o o e o o & o o

—
(=]

1. Radiation Exposure Guide. « « « ¢« ¢« « ¢ ¢ o o

—
(o]

2. ca]CU]ation ® o o e © o © o & e e o o o o s o

III. CONCLUSIONS ¢ ¢ ¢ ¢ ¢ ¢ ¢ o o ¢ o o o o ¢ o o ¢ o o o o

N e
N O

Iv. RECOMMENDATIONS e e © e & o o o o © o & & o o e o o o

APPENDIX A: FIELD TEST RESULTS. « v ¢ o o o o o o o o o o & A-1

APPENDIX B: TEST SUBJECTS COMMENTS ON PROTOTYPE
HANDBOOK..coooooooococo-oooo B"l




A e T s g - i

LIST OF FIGURES

Figure Page Number
1 Front Cover of Handbook Showing Introductory
| DT S AR TR el SO | A e 10
} 2 Part of the Center-Located Index . . . . . . . 11
é 3 Tab Numbering in Prototype Handbook. . . . . . 12
? 4 Condition Algorithm for Heat Emergencies . . . 13
5 Condition Algorithm for Bleeding . . . . . . . 14
6 Sample Case Used in Test of Prototype
HENADOOK « « o « « « ¢ ¢ 5 ¢ o 3 5 & 2 o s = o 15
7 Life-Threatening Condition Algorithm . . . . . 17

LIST OF TABLES

Table Page Number
I Conditions Selected for Inclusion in
Prototype Handbook « « « « ¢« ¢ ¢« ¢ ¢ ¢ o o & & 9

3
E 1
k|

4
E i
E |

vii




I. INTRODUCTION

The Defense Civil Preparedness Agency (DCPA) is engaged in a
comprehensive research program to evaluate the adequacy of crisis relocation
as a strategy for protecting populations threatened by major hazards. This
report describes the results of a research project concerned with one aspect
of the management of medical probilews resulting from population relocation.
The research described herein is concerned with the feasibility of providing
the individual citizen with a manual or handbook that would aid him or her
in dealing with health problems in circumstances when no professional
medical care is available (e.g., during relocation or in-shelter).

With the discontinuation of the Medical Self-Help (MSH) program
sponsored by the Defense Civil Preparedness Agency, a highly effective

E effort to prepare citizens to cope with medical problems died. In view of
;5 that development, consideration was given to other means of disseminating
health, medical, and safety information that would be useful to persons
caught in emergency situations where no trained medical care was available.
It was apparent, also, that the selected means of dissemination must assist
the user without benefit from any prior formal instruction. This report is
concerned with preliminary work to develop a prototype handbook that met

K
§
L

the above requirements.
A. Research Objectives
The objectives of the research described herein were:
1. To develop guidance for crisis relocation planners in preparing
a handbook to aid individuals in coping with a nuclear attack
emergency. The effort specifically addressed the health, ;
medical, and safety aspects of population relocation. The research {
also addressed the following phases of a nuclear emergency:
preattack, attack, and immediate postattack, leading into |
recovery.
2. To develop a prototype handbook that would enable the civil |
preparedness planner to prepare a document specifically tailored
to his particular jurisdiction and environment. |
3. To prepare detailed checklists for the following phases of
relocation or its equivalent for shelter living:

G e
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. Preparation for relocation
« Relocation
« Survival during relocation
« Return

B. Assumptions

A general assumption made was that the guidance, handbook, and
checklists developed in this project must address both the shelter-in-place
and the crisis relocation options. After considering various combinations
of events, resources, circumstances, etc., it was determined that if the
materials developed were suitable for a worst-case situation, then they
would also be appropriate for less austere situations. Thus, the specific
worst-case assumptions employed in this research were:

« A nuclear attack occurs.

. The population is in shelter.

. No ready access to medical care is available.

« No two-way communications are available.

. A radio receiver is available.

. A 2-week in-shelter period is necessary.

. Minimal medical supplies are available.

. Shelterees have a fourth grade educational level, i.e.,

they can read a newspaper.

The approach followed in this research consisted of the following
steps: selection of data sources, determination of handbook format,
development of condition algorithms, and testing of the algorithms.

Section II of the report describes preliminary work on the development
of a prototype handbook, including the selection of data sources, the
preparation of condition algorithms, and the development of an algorithm for
life-threatening conditions. Section IIIl presents conclusions reached in
the course of this research, and Section IV presents recommendations for
improving the prototype handbook.
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II. PROTOTYPE HANDBOOK DEVELOPMENT

This section contains subsections dealing with medical data sources,
format determination, disease/condition algorithms, and the algorithm for
life-threatening conditions.

A. Data Sources

Following lengthy discussions among the project staff and consultation
with the Contracting Officer's Technical Representative, it was determined
that this effort should be restricted to the medical problems covered by MSH
and that the MSH manual would serve as the primary data base, supplemented,
as appropriate, by other recognized sources. The advantage of using the MSH
manual as the data base is obvious; it is a body of information that has
already been approved by the cognizant bodies and authorities. Also, a
detailed analysis of the "phases of nuclear emergency" and "“phases of
relocation or its equivalent for shelter living" showed that the conditions
most likely to be encountered were common to both phases; thus, each phase
did not need to be addressed separately.

Further, restricting coverage to the conditions covered by MSH would
result in a simpler, less voluminous, more easily understood document, thus
enhancing the effectiveness of the end-product. In addition, this approach
would eliminate numerous decision points for the user, allowing quick
assimilation of the material while minimizing error.

The data base finally selected consisted of the following documents:

. Family Guide - Emergency Health Care, A Reference Guide for

Students of the Medical Self-Help Training Course. Washington,
D.C.: U.S. Government Printing Office, 1966.

. Austere Medical Care for Disaster - Reference Manual for Allied
Health Workers and Selected Trained Laymen. Washington, D.C.:
U.S. Government Printing Office, 1964.

. Family Guide - Emergency Health Care. Washington, D.C.: U.S.
Government Printing Office, 1962.

« D. N. Holvey (ed.), The Merck Manual of Diagnosis and Therapy,
12th ed. Rahway, N.J.: Merck Sharp and Dohme Research
Laboratories, 1972.

. Army Field Manual -~ First Aid for Soldiers, HQ, Department of the
Army, June 1976.




Also, because of their relevance to the present effort, Volumes I*,
II*, and III** of "Management of Medical Problems Resulting from Population
Relocation," were consulted regarding the differing environmental
situations to which relocated or sheltered populations would be exposed and
the probable health, medical, and safety problems that they might encounter.
B. Handbook Format Determination

Due to the extensive use of algorithms in the prototype handbook, a
discussion of their development and use is presented below.

For several years civil preparedness planners have used the computer to
store and process health and medical data for a variety of purposes. In
this project an attempt was made to use a branch of computer science to make
these same data useful both at the local planning level and for the general
public. This effort uses algorithms to present health and medical care
procedures in a readily usable, easily followed, and quickly understood
format, thus simplifying the task of the local planner and getting
information to the public in a fast and clear manner.

Knuth points out that:

i St L

g

“Ten years ago the word ‘algorithm’' was unknown to most
educated people; indeed, it was scarcely necessary. The
rapid rise of computer science, which has the study of
algorithms as its focal point, has changed all that; the
word is now essential. There are several other words that
almost, but not quite, capture the concept that is needed:
procedure, recipe, process, routine, method, rigmarole.
Like these things an algorithm is a set of rules or
directions for getting a specific output from a specific
input. The distinguishing feature of an algorithm is
that all vagueness must be eliminated; the rules must

: describe operations that are so simple and well-defined
3 they can be executed by a machine. Furthermore, an

i algorithm must always terminate after a finite number

of steps.”"t

*M.N. Laney, P.F. Giles, D.R. Johnston, and E.L. Hi1l, Management
: of Medical Problems Resulting from Population Relocation, Vols. I and
J II. Research Triangle Park, N.C.: Research Triangle Institute,

May 1976.

**G. B. Berke and E. Robertson, Management of Medical Problems Resulting
from Population Relocation, Vol. III. Washington, D.C.: American
National Red Cross, February 1977.

tDonald E. Knuth, Algorithms. Scientific American, Vol. 236, No. 4
(April 1977), p.63.

4




Traditionally, algorithms were concerned solely with numerical
calculations. Experience with computers has shown, however, that the data
manipulated by programs can represent virtually anything. Accordingly, the
emphasis in computer science has now shifted to the study of various
structures by which information can be represented, and to the branching or
decision-making aspects of algorithms which allow them to follow one or
another sequence of operations, depending on the state of affairs at the
time.

There are numerous examples in the literature of the application of
algorithms to non-computer and non-numerical usage. Algorithms are
particularly useful in simplifying official regulations, legal documents,
technological instructions, and almost any kind of diagnostic problems, be
it a medical diagnosis or the maintenance of electrical equipment.
Algorithms have been used successfully not only in these areas, but also
in the areas of pest control, farming, taxation, and building.

Algorithms simplify the decision-making process by use of a sequence
of yes/no decisions or and/or statements that are explicit and leave no
room for ambiguity. The reader never has to wonder which contingency
should be considered next because each answer routes the user to the next
question or statement. There is no need for the reader to remember previous
decisions and answers, only to react to the directions or questions involved
in the decision point at which the reader is located.

When reading a prose version of given material, the reader must
determine for himself which contingencies are pertinent to his problem and
which ones he can afford to ignore. In working through an algorithm, the
reader bypasses contingencies that are not relevant to the characteristics
of the case at hand. An algorithm usually covers several contingencies
pertinent to the central idea.

In summary, a systematic guide is needed for local planners to provide
health, medical, and safety information in the form of a general population
handout for those persons relocating from a risk to a host area. One
problem to consider was "how to present medically-sound data in a simple,
easily understood, and readily applicable format". It is believed that
algorithms provide the most useful format for presenting such data to
individuals untrained in medical arts.

s
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C. Condition Algorithms

1. Conditions

The first step in defining the conditions to be presented as

algorithms was the development of a matrix of diseases (conditions) versus
symptoms. Development of the matrix was discontinued when it became
apparent that many of the symptoms noted were common to a large number of
diseases (conditions), thus indicating that a handbook using algorithms
based on symptoms alone would be extremely complicated, if not unworkable.

Because of the obvious need to address the primary disease syndrome as well
as symptoms (headache, fever, etc.), it was decided that a combination of
both symptoms and diseases (conditions) was needed. It was fortunate that
the Medical Self-Help data base had already identified most of the
conditions that needed to be addressed. Additions and deletions from that
; group of conditions were made as needed to satisfy the worst-case
4 assumptions set forth earlier. The resulting list of conditions is shown in
i Table I. Using these conditions also largely eliminates the need for the
target population to make differential diagnoses.
2. Design of Algorithms ]
The next step was to design an algorithm format. The initial |
format design consisted of a mix of bona fide algorithms to enable the user
to identify the medical condition and list (in simple sentence structure)
the methods for handling that condition. This design represented an early
attempt to minimize space needs and to simplify flow lines.

TP ———-———

i
E |

Fifteen conditions were prepared in this format and were tested on
individuals representative of the target population. Results of this
testing indicated that this format still placed too much of a burden on the i
untrained user for decision making and subsequent recall. {

In light of the test results, a flow chart format and computer-style :
algorithms were chosen to help eliminate the need for decision making and/or
recall. Simultaneously, efforts were made to coordinate this research @
program with civil preparedness experts at regional, state, and local ,
levels. Discussions with these experts indicated that a flow chart format
with computer-style algorithms would be eagerly received at the various !
planning levels and that every effort should be made to expand the source
data into that format.
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This series of events and the results of the individual target
population testing strongly reinforced the original premise that simplifi-
cation of medical self-help information would significantly contribute to
the emergency care and health of the general public in situations where
trained medical care was unavailable.

3. Semantics

It was recognized at the outset that semantics would have much to
do with the effectiveness of the materials developed. With this in mind,
the project staff met with Dr. Karl R. Reinhard, Office of Research and
Development, Indian Health Service, Tucson, Arizona in January 1977. Dr.

Reinhard is a recognized public health expert with years of experience in
providing health care guidance to lower socio-economic level members of the
public. Through his experience in the development of lay reporting systems

1 for Native Americans in Alaska and Arizona, he is acutely aware of the

1 semantic problems that must be overcome if effective communication is to

‘ occur.

Dr. Reinhard concurred with the program objectives and confirmed our
decision relating to the algorithm format. Not surprisingly, he agreed with
{ our assessment that ethnic, local, and colloquial terminology must be
: incorporated to make the product, and specifically the index, easy to use.

g 1 His evaluation reinforced our belief that this project could result in a
document useful to the general population in coping with a disaster.

Next, an index was generated using the MSH data base, and augmented by
such other synonyms as we felt were relevant. It was, of course, apparent
that the index was not national in coverage; hence, additional inputs are
,‘ needed in order to satisfy regional and local needs.

: 4. Prototype Handbook

While designing the condition algorithms, it was found that some
treatments were common to more than one algorithm. Therefore, in an attempt i
to save space and simplify instructions regarding medication, it was decided
to place information on the most frequently used medications, their dosages,
and instructions for their preparation in an appendix to the handbook. It
was also decided to test the use of an algorithm format as an introduction f
to the handbook with the hope that it would improve the users ability to use
the condition algorithms. This also makes the introduction consistent in
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format with the condition aigorithms and theoretically will increase the
effectiveness of the handbook while decreasing learning time.
Therefore, for test purposes, we constructed a format derived from a

variety of publications such as telephone directories and medical
literature. The final format consists of an introductory algorithm on the
front cover of the handbook (Figure 1); condition algorithms for the 51
conditions listed in Table I; and a center-located index (Figure 2) listing
tab numbers. The tab numbers are located on a strip along the leading edge
of the inside back and front covers, and they are placed directly in line
with a numbered tab on the appropriate algorithm. The tab numbering scheme
is illustrated in Figure 3.

To operate this format, the user reads the introductory algorithm that
leads him/her to the index where he/she identifies the condition in which
he/she is interested. The condition, thus located, has a number which
is found by thumbing the numbered strip on the leading inside edges of the
covers, and opening the document to the darkened tab that has the same
number on the leading edges of the pages containing the algorithms.

ITlustrative condition algorithms for heat emergencies and bleeding
are shown in Figures 4 and 5, respectively.

A prototype handbook, prepared as described above, was field tested on
a group of 60 subjects at Portsmouth, Virginia. The test consisted of
giving the test subjects sample cases to solve using the prototype handbook.
A sample case dealing with childbirth is shown in Figure 6. Each f
subject/case is scored by determining the number of algorithm steps
correctly negotiated out of the total number of steps. The results of the
field test are summarized in Appendix A. The project staff asked the test i
subjects to write down their feelings about the handbook and the test
experience. Their comments are included in Appendix B.
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Table I. Conditions Selected for Inclusion in Prototype Handbook

Abscesses
Alcoholism
Allergies

Asthma Attack
Bites

Bleeding, External
Bleeding, Internal
Blisters

Broken Bones
Burns

Chest Pain
Childbirth

Chills

Choking

Common Cold
Convulsions

Croup

Death

Diabetic Emergencies
Diarrhea

Drug Addictions
Earache

Emotional Problems
Eye Problems
Fever

Frostbite

Headache

Head Injuries
Heart Conditions
Heart Emergencies
Heat Emergencies
Hernia

Indigestion

Muscle Strain
Nausea and Vomiting
Nosebleed

Pain

Parasites, External
Poisoning

Carbon Monoxide Poisoning
Radiation Sickness
Shock

Skin Rash

Sore Throat
Stomach Ache

Stroke

Swelling

Toothache
Unconsciousness
Urinary Problems
Wounds




THIS GUIDE IS FOR YOUR USE WHEN YOU
HAVE A MEDICAL EMERGENCY AND NO
TRAINED MEDICAL HELP IS IMMEDIATELY

S—

AVAILABLE

! Now, open to the red outlined

i Index, find the name of the

§ problem and its number, look

i at the inside covers and find
|18 | Read each box the number. Now, open the
P corefully and book to that section. Follow

3 follow the arrows. the boxes and arrows.

Fi
L ! Boxes without A et
E i ou are sick.

‘ Questions heve On the edges of the inside
k1l only one path i :
k| to foliow. covers of this book you will

| find the numbers of the sec-

{ tions. The numbers are also
1 } placed on the pages. Now look
- at the inside cover and find
E i the numbers.

Boxes with questions have B. ’
two paths to follow. Do you hurt? INO
3 You will use the Index to find
YES the section of the book that
refers to the condition of the
sick person.

b
‘ 1
ﬁ'l'::'n:nd the eo-n:?t::: Toward ﬂn‘ m‘iddlo of this
the sick or injured per- book you will find two heavy
son. pages outlined in red. They are
the Index pages. They have
; listed many of the problems
that might happen in emer-
gency situations.

Answer each question
“Yeg’ or “’No" according
to the problems and ?

needs of the sick or in-

|

'
\‘ }% jured person.
|

Then some of these sections i
i will send you back to continue
where you left off. !
F Some boxes will tell you C. }
to go to another section g:";:f;i"' 3
| for more help. ' 5| Go o that section and follow |
E ] those directions.
i

Figure 1. Front Cover of Handbook Showing Introductory Algorithm
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A
Abdomen, Pain (Use Stomachache) . .......... 45
e e e e e e G 1
Abrasions (UseWounds) . . . .............. 51
Addictions (Use Drug Addictions) . . . ......... 21
Aicolollsm . . . . o o covoaioi o avinmes o 2
R R O A D S e 3
Angina (Use Heart Emergencies) . . . .......... 30
Animal Bites (Use Bites) . . ................ 5
Apoplexy (UseStroke) . . . . .............. 48
Appendicitis (Use Stomachache) . . . . ......... 45
Artificial Respiration . . . . . .............. 52
AsthmaAttack . . . . . ... .....cc.evsnnn q

B
Back, Broken (Use BrokenBones) . . ........... 9
Bee Stings (Use Bites) . . ................. 5
Birth (Use Childbirth) . . ................ 12
BURE - o e e i a v i ee e el e s et s 5
Bladder and Kidney (Use Urinary Problems) . . . . . .. 50
Bleeding, External . . .. ................. 6
Bleeding, Internal . . .. ................. 7
e e e 8
Boils (Use Abscesses) . . . . ... ....c.o0cu0nn 1
Bomes,Broken . ..........cccc0000000n 9
Breathing (Use Artificial Respiration) . . ... ..... 62
CROKING - - = v oo o o 6wt e o weele 14
CUOHDE o i oo aann o wlie midh 50 e e oaie e 17
Heart Emergencies . . .............. 30
BrokenBones . .. ..........c0000000nn 9
Bruises (UseWounds) . . ................ 51
BUIRES o e v sen o oo e v e b e e e s 10

c
Carbon Monoxide Poisoning . . . . ... ........ 40
Carbuncle (Use Abscesses) . . ... ............ 1
CREPEI. & . . . o vvv o e B s 1
CHMNBIEtN . .. .::cvivvvnwvnvne s ey 12
CRIIR 5 o) ie 5 vhws oy Db w8 e e 0 e 13
R S T L e O AT 14
Coma(UseDeath) . ...........c.00o0uun 18
Diabetic Emergencies . . ............. 19
o e L VR 46
CommonCold . ..........c0itiennas 16
Contusions (UseWounds) . . .............. 51
COBIOE «c: v vvisvenvas e neny Es 16
Coughing (UseCroup) . . ................ 17
Cramps (Use Heat Emergencies) . . .. ......... K]
CBP voviviscirivensivarinwenawe 17
Cuts(UseWounds) . . ... .....ccuooeuennen 51

T A A e e e AR e 18
Dehydration (Use Diarrhea) . .. ............ 20
T R R P B 10
BROCK . - e e e e el e e e 42
Nauseaand Vomiting . . . ............ 35
Diabetes (Use Diabetic Emergencies) . . . . . ...... 19
Diabetic Emergencies . . ... ............. 19
T ) R oy S NEA T S I | 20
Dislocation (Use BrokenBones) . . ............ 9
Dog Bites(UseBites) . . . ... .............. 5
Drug Addiets < = . . « oo c s ciee b seis e s ne 21
Dyspepsia (Use Indigestion) . . ............. 33
E
ETBCRO] v ok e (e e el e e o] o 22
Emotional Problems . . . ... ............. 23
EyeProblems . ..............0.000n 24
F
ORI o e e e e Wit kit 6 15 55 ¥ 25
Fits(Use Convulsions) . .. ............... 16
Fractures (Use BrokenBones) . . . . ........... 9
Frosthite . o« o = scm svies o i io s aie sy ae 26
Furuncle (Use Abscesses) . . .. ............. 1
H
Hay Fever (Use Allergies) . . . .. ............ 3
L g e S P S~ 27
Head Injuries . . . . .. ... ...coouvunenn 28
Head Wounds (UseWounds) . . ............. 51
Heart Attack (Use Heart Emergencies) . . . . ... ... 30
Heartburn (Use Indigestion) . .............. 33
HeartConditions . . . . .. ............... 29
Heart Emergencies . . . .. ... .......o0.0n 30
HeatEmergencies . . . ... .............. k|
Heat Prostration (Use Heat Emergencies) . . ... ... k]|
Heat Stroke (Use Heat Emergencies) . . . ... ... .. k]|
Hemorrhage (Use Bleeding, External) . . ......... 6
Bleeding, Internél . . . .. ............. 7
WO . .« csccvivinsvenvmaaws 51
L R At o S e S 32
Hives (Use Allergies) . . . . . . . .. ccccvv s 3
SRR . cvcivvav e s s s s 43
|
INEGERIIN. .« o c cv v v iv s vsm sy e 33
Itching (Use Parasites) . . . ............... 38

Figure 2. Part of the Center-Located Index
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BLISTERS

byl Is blister
carsedby FH——NO ——>~ broken? | ves ——3| Do not remove
aburn? dead skin.
|
YES NO
Wash blister
t
o #o::,urm area with soap Wash area around
and water. blister with soap
and water.
————
Sterilize needle \
or sharp pointed
object. Cover with sterile
See #56.16 or clean bandage.
3
Stick blister
at bottom
edge.

Gently squeeze
out water in
blister.

Figure 3. Tab Numbering in Prototype Handbook
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BLEEDING

Does
bleeding
continue?

or
dark?
On top of
bandage
place more
NO bandages
tightly.
Go to
NO page MN.
Does
bleeding
NO continue?
YES
STOP
YES
Bandage !
Go to
page XY.
sSTOP

Pasge XY:  Shock
Page MN:  Pressure point illustrations

Figure 5. Condition Algorithm for Bleeding
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CHILDBIRTH

Case #2:

This woman is in Tabor.

a.

b.

Write the name and number of the section of this book which
tells you what to do for this person.

Where will you find a list of the items which you will need
for the birth of this baby.

List the things you should NOT do.

The mother is having pains 10 to 20 minutes apart. How long
could she have these pains?

The pains in her stomach and back have now changed to a
bearing-down feeling. What should you do to get ready?

What should the mother do?

The baby's head has appeared. How should the mother breathe?

Usually the baby's head comes first. What should you do if
another part is born first?

What should you do if the membrane from the water sac is
still over the baby's head?

What should you do if the birth cord is around the baby's
neck?

What should you do if the baby does not start to cry after
you have waited 3 minutes?

Describe how to tie and cut the birth cord.
When is "afterbirth" expelled?

What should you do if there is a lot of bleeding before the
"afterbirth” is expelled?

Figure 6. Sample Case Used in Test of Prototype Handbook

15
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D. Life-Threatening Conditions
Gravely i1l or injured patients, i.e., those whose lives are
threatened, may require professional medical care if they are to survive.
If no care is available in the shelter where the patient is located, but it
is known that professional services are available at a facility (e.g.,
hospital, shelter) a short distance away, then it may be appropriate to
transport the patient to that facility. In the immediate postattack period
it is imperative, of course, that the radiation dose rate outside the
shelter be known and considered before venturing forth on such a mission.
The concern for radiation exposure here is primarily for the person or
persons assisting the patient and only secondarily for the patient
himsel f--the community gains little if those rendering assistance to a
patient who may die anyway acquire radiation sickness in payment for their
efforts. Thus, it was felt that guidance should be provided for the
individual confronted with making a decision regarding the transport of
patients with life-threatening conditions to facilities where professional
care is available. Such guidance is presented as an algorithm in Figure 7.
1. Radiation Exposure Guide

The radiation exposure guide that is central to the algorithm
shown in Figure 7 only considers the doses received by the person(s)
transporting the patient. The assumptions made for calculating radiation
exposure doses are as follows:

. Radioactive decay is zero during a mission.

. No recovery, as in the Equivalent Residual Dose
concept, takes place.

. Measurement error is -35%.%*

. Total dose should not exceed 100r.%

*Exposure to Radiation in An Emergency, National Committee on Radiation
Protection and Measurements, Report No. 29, January 1962.

tFederal Civil Defense Guide, Part E, Chapter 5, Appendix 1 suggests that the
dose to the general public should be kept below 100r. Since the individual
to which the radiation exposure guide is addressed is not a trained
emergency worker and therefore is probably not fully informed of the risks
of radiation exposure, setting total dose equal to 100r, the suggested limit
for the general public, seems appropriate and reasonable.

16
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Since it is believed that these assumptions are conservative, the
calculation of radiation doses received will err on the side of safety.
2. Calculation
With the assumptions listed above, dose (D) is given by:

D =1.35rt
where:
r = dose rate (r/hr)
t = time (hr)

To obtain total mission time, rearrange the equation, set D = 100r, and
solve for

t =D/1.35r .

For example, at a dose rate of 25r/hr mission time is

100r/1.35 x 25r/hr = 2.96 hr .




IIT. CONCLUSIONS

The document's introductory algorithm provides the user guidance in
terms of the document's contents and functions. Test results indicate that
the use of algorithms alone to teach the use of algorithms is less
effective; that is, more time consuming than if algorithms are included
within a few self-instructional frames so that the user is "walked through"
an algorithm before being expected to function with the entire handbook.

The index proved to be well designed and was easily used by the test
subjects. The major problem with the index is that the subject terms are
not sufficiently comprehensive as to make the index effective in all regions
among all ethnic groups of the United States. In order to overcome this
problem, several options are available. The best of these options are to:
(1) enlist the assistance of the States via the DCPA Regional Offices in
providing local terms synonymous with the technical terms of the conditions
listed in the current index, (2) use the current index, augumented as
feasible by the DCPA staff, and instruct local planners to expand the index
to encompass their own local needs, (3) enlist the assistance of a language
expert to develop a list of terms that could be used and understood
nationwide, or (4) provide the current index to a group of experienced
emergency physicians, such as the American College of Emergency Physicians,
and ask them to supply the needed ethnic, regional, and colloquial terms.

As noted previously, the positioning of the index at the center of the
handbook proved to be less satisfactory than expected. Testing indicated
that the index would probably be more easily understood if it were placed in
front of the condition algorithms and compatibly linked with the
introduction.

The decision to place information on dosages, bandaging, splinting,
etc., in the appendix was made arbitrarily in order to save space and
simplify the use of the handbook. However, testing showed that the need for
the user to have an algorithm, go to the appendix, and return to an
algorithm resulted in confusion, frustration, and loss of time.

It is obvious from our experience that many of the items currently
located in the appendix should be moved to the condition-algorithms where
they are applicable. Information on dosages, bandaging, splinting

19
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instructions, etc., should be incorporated within the specific algorithm
where they are referenced, except for those unusual cases which require
graphics or extensive instructions. Those special materials should be
located on the page adjacent to the pertinent algorithm.

The development of the condition algorithms was covered earlier.
Suffice it to say at this time that testing proved that algorithms could be
used by the general public to provide medical self-help in situations where
no trained medical care is available.

The prototype handbook is unusual in that it can be used both as a
performance aid for those with first aid knowledge, and as a tool to provide
guidance (minimizing mistakes) for the well-intentioned but uninformed
individual.

Our research findings and experience during the course of this effort
indicate that the following considerations could materially increase the
usefulness of the condition algorithms:

. In the prototype handbook, DO NOTS (those things which a person
may have heard are good to do but which are definitely contra-
indicated) are listed at the top of each algorithm, to be read
before starting the algorithm proper. The utility of such
instructions and their location in particular has been
questioned, since there is some indication that readers tend to
ignore them. Alternate solutions are possible, including
eliminating these warnings or including them within the body
of the algorithm (such as listing them immediately after START
or as they affect decision points).

« The START and STOP points must be unique in appearance for quick
identification. The START box as used in this project is
unique and has proved to be very effective. Although the STOP
box worked well during testing, it may be made more effective by
adopting the standard highway “Stop Sign" designation.

. Even though the rectangles used for decision points, instructions,
and exit-and-return directions tested well, different geometrical
forms such as circles, trapezoids, and ovals should be examined
to see if they can increase the algorithm's effectiveness.




....

. The flow of lines, boxes, arrows, and words is very important
in order to minimize mistakes. To keep reproduction costs down,
an investigation should be made of the use of various graphic
styles such as:

«« Arrow lines and box outlines of varying widths
.« Lines of different styles:
Dotited - oile e o clia v e
Solid
Waving/ " \_ "~
Double
Dashed - - - = = = = - - -
The testing also showed that direction of flow into and out of
the boxes is important. Flow should be top to bottom and
left to right, in accordance with American usage, if at all
possible.
. Close coordination with graphics experts to ascertain the optimal

means of accomplishing information transferral is necessary.
The use of differing geometric forms, flow arrows, and lines;
the positioning of algorithms on a single and/or multiple page
format should be investigated. Consideration of these factors must
include the proposition that the user may be attempting the
procedure while under great stress.
. Size and type of print should be considered to insure readability.
Facts that may limit the success of the format used to date are:
(1) the physical structure of the handbook did not allow it to open
automatically to the center-located index, (2) the cost of using die-cut
tabs could be prohibitive for a local level budget, and (3) the use of an
appendix for dosages, bandaging instructions, etc., caused a break in the
logical flow of the algorithms.
Therefore, this format is probably not suitable for the general public
and should be reserved for scientific and professional-level use.

21
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g IV. RECOMMENDATIONS

The principal recommendation arising from this study is that work
should be continued to develop a handbook along the lines of the prototype
| described in this report. If the decision is made to proceed with the
:‘ development of a handbook, the authors specific recommendations for

Q i increasing handbook effectiveness are:

; § - There is a need for additional instruction on how to use the

E % manual. This information could be in the form of a printed

E | introduction, giving concrete examples of situations in which the

manual could be used. Some practice in applying the algorithms to
a given situation should be included in the prototype handbook. It
would be helpful to have feedback, within the document, as to the
correct path for coping with a given situation.
{ . While the average test subject was able to follow the flow of
i the algorithms, better instructions are necessary in the front
3 of the manual, e.g., instructions that actually walk the reader
E through at ieast one correct algorithm. In addition, since
, g Americans are used to reading from top to bottom and left to
¢ | right; this sequence should be followed as closely as possible.
j . If two indexed terms describe the same condition, both terms should
be used on the algorithm page (e.g., where abdomen pain and
stomach ache are both listed in the index, both also should be
listed on the algorithm).
. Dosage and bandaging instructions should be located on the page
on which the algorithm is printed. Any suggested dosage should
be keyed to the appropriate place in the algorithm. The

possibility of developing bandaging and splinting into modified

algorithms with graphics should be investigated. In any event,

whichever format proves effective, it should be located

adjacent to the pertinent algorithms. f
« Space should be provided to fill in important information such as

the location and phone number of the hospital, the police depart-

ment, and the fire department.
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. In the continuing development of a handbook for use by the general
population, care should be taken to redesign the prototype
graphics considering ethnic and cultural factors, and using simple
characters similar to those used by the American National Red
Cross.

. In final production, the package needs to be made attractive to the
user. Illustrations need to be added that are specific to the
problem or condition being presented and print sizes should be
varied as appropriate.

. lLarge (14 pt. or larger) print should be used, if possible. If
algorithms must be reduced for printing, the original print should
be larger than 14 point. Also, print may be easier to follow if
it is serif in both capital and lower case letters. Important
points could be all capital letters and, possibly, sans-serif.

The asterisk in front of major points is somewhat confusing.
It is suggested that these be numbered or partially underlined.

. Bold typeface should be used to differentiate between the yes
and no portions of the algorithms (with bold typeface preferably
on the yes portion). Also, bold typeface should be used for
signs, symptoms, important points, and special cues.

. The algorithms should be reviewed for content validity by an
advisory panel consisting of three to five medically trained
and nationally recognized subject matter experts. Each algorithm
should be reviewed by the panel for (1) completeness,

(2) accuracy, (3) acceptability of practices, and (4) availability
of supplies. The final review should be made by the National
Academy of Sciences or a like group.

By implementing the above recommendations, the handbook should have a
smooth logical flow beginning with the introduction, which uses a few
self-instructional frames to familiarize the user with algorithms, then
leading directly into the index where he/she determines the location of the
required condition algorithm. Upon turning to that algorithm, the user
encounters a starting point that leads through a logical progression of as
many algorithms as necessary in any particular case to reach a terminal
point without the necessity of backtracking.
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APPENDIX A: FIELD TEST RESULTS

PROTOTYPE HANDBOOK FOR CRISIS RELOCATION PLANNERS

The attached matrix of results provides the raw data that resulted from
the field test. As an explanation of these results consider Case #1. For
Case #1, the maximum score that could be obtained was 8. Wherever there is
a dash in the block to the left of the slash mark [i.e., (-/8)], the reader
did not have time to even attempt the case and attained no score. When
the reader did attempt the case and attained no score, the reader received
a score of zero (0/8). See example, student A-1, Case #1, and student A-10,
Case #1. Student A-4 scored a maximum of 8 points on Case #1, as did
student A-13.

The C group of subjects was a senior citizen group that was available
for the field test; it was later determined that this particular group (C)
was not appropriate as a test group because they tended to reject algorithms
out of hand.
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[T1-9
9T-9

2/2 2/0| L/t £/2 e/0| v/v| €/2 2/2 s1-q |
2/2 2/~ L/t £/¢ e/el v/-| /- 2/2 hT-9
2 Ll £/2 e/of v/-| €/- 2/l ¢T-4

21 74 A E/T e/0] v/v| €/1L 2/l AR
2/2 z/0f ¢/l £/g e/e| v/v| e/ 2/2 Ti-4
2/2 2/2| L/t £/2 e/el w/v| e/ 2/2 0T-4
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2/ 2/-| en| £/2 e/el v/-| €/- 2/ 8-4
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£/2 /- e/el s/- [T-0
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APPENDIX B: TEST SUBJECTS COMMENTS ON PROTOTYPE HANDBOOK

I found it very interesting and educational. Wish we had a longer time

to complete it all.

I think it's remarkable and would like to see it through. Had no problem

finding answers - (hope they are right). I learned a lot.

Think it is very well prepared. Only troubled about the first section,

but did not take but one minute after reading it over. Very interesting.

This is a very challenging project. I found most instructions easy to

follow.

I had trouble finding the right answers in the book.

I think it is a good program. Right on.

Very helpful and educational. Should be done on a nationwide scale.

Very helpful to me as an individual. Thank you.

Have trouble getting to book. Good program.

I think this is a nice program. At first I had difficulty trying to
figure out what was going on, but once I really got involved it became

easier. 1 think it helps a lot.




I NSP———

Rt et 35

Very necessary.

I feel this is very helpful.

I think this test was very useful to me and I would like to take a course
on this in more detail. It was a little hard to follow at first, but

once I got into the problems it was easier.

I think this has been most beneficial to me personally. The index could

be revised, but basically a very good and informative session.

Note should be made that some treatment is for long range and not
immediate medical help. To be contrasted with First Aid and paramedic

training as given. More medical self help is necessary for the populace

of this country.

Book is fairly easy to follow and would be a great help if books like

these were kept in the home after it is re-evaluated and re-published.

Some things need clarification.

I think this has been a very well put together program. 1 enjoyed

working on this project.




I think the book is very well put together. It not only gives very good
information but gives good further references. A1l things should be
considered when a person is sick. The directions are very easy to follow.
I found no difficulty following them. The help from the directors is

efficient. Every citizen should review these booklets.

1. This book was good in the order that it is in. I had no problems.
It was easy.
2. The arrows were easy to follow.

3. The layout of the book is very understanding.

I find this workshop helpful. The wording might be made a Tittle more
simple for those who take longer to understand, especially if this is to

be used in emergency situations. Index should be in front.

I believe that the book is basically a good idea. Easy to read and
follow. A1l suggestions I have are in the margins of this test. Good
luck on the trouble-shooting. When you're finished, send me one.

Need tabs for sections on finished product.

Very good, very easy. The layouts were very understandable.

The index was very good. Some of the arrows were hard to follow when you

had to refer to other pages and come back.




v w
Pl ARARTLNT

prpmms_L

The layout of the book is satisfactory. Arrows and numbers were fine.

The overall book is very good.

1. The idea of the reference in the middle was good as it allowed you
to move easy in both directions.
2. Once I got the hang of the arrows, it worked well. It is a good idea.

3. The tabs on the pages are difficult to read. Good booklet.

The Index should be in the front. Tabs should be on each page. Going
from one section to another was not difficult. Following the areas would

be easier if better spaced apart. The problems seem to be quite realistic.

The Index in the middle is very good. Numbers on edge of page - very good.

Very easy to follow arrows.

In as far as the format of the book relating to the Index, I don't think
changing to the front or the back would be particularly helpful. It
seems fine as it is and is easy to use. The way the arrows are arranged
and the block we had of step by step instruction is to a point confusing.
However, it would seem to be the easiest and less confusing of any I can
think of as there are options to choose from which change the steps to
be taken. I feel that such a manual would be useful and helpful in such
a disaster or emergency as might occur. I do feel it would have to have

a larger amount of generalities in the Index however.
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Enjoy the medical discussion very much.

Format good. Too many cases given to answer in a limited time.

I think it would have been much more educational if Dr. Suess had

discussed the matter.

I think this is a fine study and educational. However, I think that this
would require study beforehand so you could approach it better knowing

what and how to search for answers.

Very good.

The Index is not in order.

It's a challenge - tagalog. Poorly constructed for an average lay person.
The information is good. Extra information sheets should be incorporated

in the booklet.

I believe the idea is very good, but I am of the opinion that more time

would be required to understand the questions and answers.

I think it's a waste of time and paper.




I think it's very important.

I think the book is very good. The layout of the book can be followed
very well. It is useful. It could be used in any trouble. Hope to see

them in every home.

I am sure it is a real challenge.

Very explanatory. Very useful.

1. If possible, simplify algorithms. 2. Add certain terminology to Index.

This book needs some improvement, but overall it serves a purpose.

i The format wasn't difficult. It was very easy to comprehend. I was

trying to study it.

I think the Index should be in front of the book. The arrows were okay

to me.

I think this book is an outstanding tool for the "untrained" in First Aid
and would like to see it published.

I think the book is okay, but in case of emergency it should be layed out

differently because some people aren't smart enough to follow directions.

I
% So it should be related differently for those types of people.

B-6
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Would prefer a book with contents in front of book and index in back and

written up in paragraph form to explain what to do.

Book was easy to read and follow.

Arrangement of book - good. Not enough specifics in case study information.

Too general.

Arrangement of book - satisfactory. This book presented no real problems
in following. Case studies could have been a little more informative in

trying to analyze closely related problems.

I believe this is a very worthwhile project. I learned a great deal just
participating in this test. Personally, I would like to see a book of
this nature sold to the general public. I found it easy to understand and
had no difficulty following instructions. I believe I would Tike to see
the index area in front as a table of contents and tabs on pages like a
dictionary has letters. You might want to cross-reference the index a
little more as to synonomous names, such as common names for the same

conditions. All in all, I find it very simple, instructive and educational.
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