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TRACT :
Instructors who teach cutdcors in an anvironment SO
coli as to cause injury nmus* satisfy progran objectives while ~ °
‘avoiding ¢61d injury +o thesselves and students, help students focus
¢n learning instead of discomfort, and alleviate scme students'
intense fear of *he colé. Dealing with the cold succassfully requires
a thorough knowl=dge of: physiological reactions tc the cold i
(Shivering, vasodilation); fundamental lawe ¢f heat transfer; the
causes and current traatments of +he most ccmmon ccld injuries
(snowblindn=ss, =arache, dehydration, chillklains, hypothermia, and
frostbi+te); and some specific technidues fcr staying warm (proper
clcthing properly vworn, sle2ping warmly, group shal*ers, "huddling").
Prior to *hs ac*tual field experience instrué*ors shculd allevia-@
faar nof the cold by talking about it; teach studente about ¢old
injury, the appearanca2 of a h2althy body, and techniques for staying
warm: establish communicaticn with the students; and conduct a
preparatory overnight trip. pDiring +he field experience itself
inetructats should +sach by =example; guard agains® dehydration;
assume nohing akou+ a student's kncwledge crx ability until it is
chsarved; transfer much of *h= responsitility for keeping warm and
haalthy to the studen*s; and maximize cuccesses. Evaluation of the
exp2rience will improve futur? cold-snyironment oudcor teaching. "
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TEACHING IN A COLD ENVIRONAENT

With the d:amaiic growth of Outdoor Experientlal Educational
Programe the probability of s*udents being placed in é cold environment
becomes greater. Aa Outdoor Eiucata:s, the problems and potentials
increase anytlmé our students and the cold meet, P%oblems in dealing
with fEﬁi, confort-mindedness, cold injury and short amcunts of time
a1l become paramounti to the 1nst:uet@r. F@rtunately, potentlals also
. arlse with an increased sense of accomplishment, self-concept, and
ability to deal with a f@feigﬁ,“aften‘hgstiie en%i:@ﬁ#ént,' The key
to a successful Pragﬁaﬁrllés 4in treating the cold as a problen which
eén be dealt witﬁ while still a;cémplishiﬁg tge pragraﬁ goals and
objectives.. ’ ’ o - .

This paper was wrltten in an effort to give the instructor sone
workable and practical ideas for dealing with stuients in a cold
enviponnents r?agause of the laige amount of literature on the
subject an gff@f}; was smade to make the report adaptable to individual
needs, To do this the report is divided into three sections.

Section 1 deals with uhatéa cold enviranmént is, some fundamental
.laws of heat, and some Physialc:gical reactions Qf the body when
Tlaced in a cold en?iranmégt_ Seutian 2 1ists the magt common cold

3 presents technlques the

injuries and current txreatments,

instructor might use in dealing with students in a cold environment.

1.



SECTION 1

In this report a cold environment is meant to be an outslde area
where the temperature is low enough to cause & cold injury, Cold
injuries Lncludes chill blains, imnersion foot, hypotheimia, frostbite/
frostnip. In an educational sense, cold can also inhiblt learning
because students naturally focus in on the cold and nothing else vwhen
they are uncagfértablé_ Gonsequently, this uncomfortavleness must also
be dealt with.

Wnen concerned with pecp;e in a cold enviromment several factors
. need to be considered. Thélinstfuétéf will find & thﬂr@ugh under-
standiﬁg of cold physiology valuable in forming his/her method of
teaching stuiénts to combat the cold. Let's start with the Tasics and
from there formulate é@ma cold weather strategy.

The human body produces heat in three ﬁayg% 1, basal netabolism
2, exercise 3/ thernoregulatory. Heat:praduéed by basal ﬁaﬁab@lism !
arises fron essential processes afrlifa, is of a,slowly altered,
fixed Iate,’ayd iS‘pértly égntrgiled by the. thyroid gland. This
fact may eventually be-exp;éited in treating hypothermda, .

Exercise can liberate vast amounts of heat for short periods of
tine, and is the product of the chemical reéctigns within the muscle
tissue.. For the most part, exercise 1s thought to consist of useful
movements which distinguishes it from the third source of body heat,

thermgragulatafyg
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Thermoregulatoxry heat production s the end Tesult of deliberately
wasteful matabgiism apd has a primary function of producing heat,
A common exanple of this is shivering. Ehiwgrigg can increase heat
;mﬂiuetian by five iimes and uses up energy t@}the equivalent of a slow
'jogig Unfortunately most of thls heat, (neaily 90%) is lcst frcm the
body through EﬁnVEGtiGn;B
Heat production can be interfered with by three ways. These include:
1. Insufficlent amounts of oxygen éhigh altitude, carbon monoxide).
2. Inadeguate Gigéulaﬁian (im§airés waste disposal, oxygen and
autrient uptake by cells).
3, Fallure of nervous system to sense, {nitiate, and regulate body
functions, (a;eahal. drugs, or fatigue). |
Where this heat is produced may be of interest when trying to
decide where and how taﬁinsu;ate- The following chart illustrates Hﬁere

L . L
and how much heat is produced.

oy amy | sesmo | sorwe
BRAIN 16% 3%
cnaaT/AE@éNEN 565% | 22
SKIN /MUSCLES 18% 73%

L N

HEAT FRODUCTION IN VARLOUS BODY AREAS AT.
RESTING AND ACTIVE STAGES



When discussing how the body loses heat a fundamental law of
phyesics comes into play. Simply stated, heat will always move to &
colder environment. If the environment is less than 98 degrees F.

(37 degrees C,) the body will "give off" heat. This concept is

% 110 degrees F.
7 (Ambient Temp.)

9 degrees F,

&—

illustrated below:

20 degrees F, } '

(Anblent Témp,)/' o

9

With this factor in mind, the bady loses heat in five wajs;s »

1, Sonduction - The transfer of heat by direct contact with a cooler surface,

2 Eanvectian - Carrying away of heat by moving molecules of alr or water.

Raiiat;eg - Heat loss from the body to a cooler environment via ‘Anfrared

WAVES.,
4, Evaporation - Loss of heat from the body when water is transformed into

water vapor (540 calories are required to convert a gram of water

to a gram of vapor).

4,
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{ration - Heat lost when inhaled alr is raiaei p body tempera-

ture and then exhaled, Heat lost through respiration can account for ’
more than 20 per cent of the body's heat lass.é
When expcsed to the cold the body elicits several thysiologlcal
reactions. Initially, tempe:atu:e gensors in the skin and hypothalamus
are trigzered which in turn cause the person to "feel cold”. 7 This
"co1d" feeling usually causes a person to seek shelter, put more clothing

on, bulld & fire, or huddle with others - but_not always, 2 fact

" vitally important to us as outdoor instructors.

Shivering is another heat producing fuﬁctien by which the body
combats a negative heat load.  Shiverlng éé previously mentioned, can
1iberate?large amgﬁﬁts of heat but 1s generally considered Lnefficient.
Inefficiency results from the fact that active moving muscles require
an increase in the circulation of the skin, which in turn exposes more
WaTm blood to the cold environment thereby causing a heat loss,

A process akig to shivering is the excitation of the muscles at
the base of skin hair follicles, also known as roosebunps. By creating
a ggasébump the body causes its skin hair to stand upright thereby
creatin§ a thicker layer of still air surrounding the b@dy. This in
turn reduces the amount Gf convective heat loss and cGnServes b@dy C
heat.

Another thysiologlcal reaction to cold is termed non-shlivering
thermogenesis and 1s related to the release of certain hoxmones

(eateeheiamlnas; epelnephrine and norepinephrine) within the body,



These ghemicala jncrease the metabolic rate and cause anh increase in
gva;lable body heét;a With the addition of these hormones a greater
increase inj oxygen consumption, blood glucose, blood pressure and
decreasing heaxrt rate are also evident.

Norepinephrine also appears to be responsible for another of iha
body's attempts to increase insulation - vasoconstriction, With a cold
stress, the blood vessels in the extremities - the hands, feei, ears,
nose, étc; caﬁstzict forming the "capillary shunt” .9 This constriction
effectively reduces the amount of blood clcse.tc the "colder" body
Eurfagés. ut subjects the affected area to a freeglng injury. One
result of this vasoconstriction is a cooler égigAtémpérature and a
nore stable internal temperature. |

As a person acclimatizes to the cold, his basal métabglic-rate
increases and the temperature a£ which the shivering lESFGDSEFiS
activ§téd is lowered., Heavier people appear less suse&Ptéblé to heat
loss than average or ectomorph body ty@es;lo Chronic cold exposure

also seems to "lessen” the person's sensitivity to the "ecold feeling”.
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SECTION 2

COLD INJURIES AUD THELR TREATMENT

Cold injuries (injurles which result from the body's exposure
tnba cold environment) can and often take place in prggfeasivé manner.,
¥ith this iIn mind.céld injuries and some tfeatmants will be discussed

in order of severity beginninr with the milder forms of injury. The

following are injuries or allmenis commonly assagiated with cold

1
envirnnmegtsg

Snésbiindgess! Characterized by the eye being exposed to too much solar
radiation. Treatment involves cold compresses, & dark
anviranment, and covering the eyes,

‘Hindburn: A burn like irritation which can be alleviated by 2

grease or oil based olntment
sunburn A first or second degree burn prevented by using

clothing, opaque cintments, or lotions c@ntaining
aminobenzolc acld (EﬁéA).

| garéchez an irrltation of the eardrun by the wind, This is
prevented by placing & plug of cotton or soft ‘tissue -
in the outer ear canal.

" skin Cold, dry weather can lead to dry skin, Lxcesslve.

. washing with soap removes important body oils and

inhibits the supercooling phanamengn}iheraﬂskinfﬁith

{1ts natural olls may be cooled from 32 degrees F.

o | . ‘ | 13 ;i(}




boards:

x

§gh#d:atians

chillblainst

down to 20 degrees F, for a time before frostlltie sets
in, Aninal or vegetable oils can ba used to eliminate
dry skin, i

A controversial subjeét,wlth one school of thought
Lelieving a beard keeps the face waim, Another school
of thought states that a beard hides tﬁe slgns of
frostbite, Personal experiencé has shown beards tc.
accumalate ice énd can make it difficult to open the
mouth when frozen over,

Even in a cold environment the body loses moisture

to the tune of 2-5+ guartg_ger day, If not weplaced,
synptoms including; irritability, deep orange or
brown urine, economy of m@vement.:headaehas, ete,
Dehydration causes the blood to become more viscous
which leads to & lessening of gardiaé efficlency

which in turn decreases the body's ability to cariy
out its funétiens, Treatment involves adeguate

fluid intake., Instructors should note that dehydration
appears to be a contrlbutory factor in many student
difficulties and complaints,

Commonly occurs with repeated exposure of bare skin
at temperatures between the low 60 degrees F, and

32 degrees F., (rosy cheeks). The skin is red, rough,



itchy and no loss of timsue, Treatment consists of
pfaventing exposure and a soothing oilntiment.

inmersion foot! A cold injury usually associated with the foot, caused
(trench foot)

by a prolonged exposure to et conditions,(usually abtove
freezing) for hours or days, With students this can occur
when using vapor barrier boots or wearing wet socks

an& leather boots for extended times., Symptoms include;
pain, redness, numbness, and cracking of skin, Treatment
focuses around drying feet, warmth, and restoring
eireulation. The U,S. Navy Polar Hanuai, (1965) suggests
small amounts of alechol to ald in vasodialation, '

accldental i
hypothermias A lowering of the body temperature which produces

synptoms of shivering, careless attitude, poor coordina-
ation, poor speech, irrationality and eventually death.
Predisposing factors include; wet, windy, cool conditions

and an awareness of the victinm as to potential danger.
Treatment consists of stopping the heat loss, zhelter

. from the elements, body movement, administering waim
fluids, (if consclous) flesh to flesh contact, an
extefnal heat source, and gentle evacuation if necessary.

immersion ' -
bypothernia:  Upon imnersion into cold water, 28 degrees F. - 70 degrees

F. the body can lose immense heat and produce hypothermia

with the attendant symptoms of accldental hypothermia,

12




‘ 2
Treatmant cansiats Qf‘;he fallgwing;

1.~Share Ehould he less than one wile at 5D

dagreas F ﬂatér temperature befﬂ:e awimming.
<24 Hhan withaut a 1ifa jackét. treading vater

ea& be m@re effectively ;onserved by treading

;'

HEEEF rathar thén utilelng the drﬁwn Pfﬂﬁfin?

techniq ; Hhile in a per%anal flatatian

[

ﬁsvﬁgg’ Yesearch haEgEhDHn that survival tima

N 1'

can be inc*éagad by 505 if the persan halds still'ﬁ;

u:’

&£

rsides of the a:ms tlght against

Hith the l'ﬁ
side gf the chést, the thighs p:assad

[ rim |

' tagetber and faisad Sée bElDH illustratian.b

,_f[‘
{

s ILLUSTRATION 3

H.E.L.F.

(Heat Escape Lessening Posture)- *

3
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"frostbite"

. of the lungst

Glotbing can reduce loss of body heat by &5 puch as ?Eﬁgﬂ,

Once out of theiwater, treatnent is similar to

;acciaental hypﬁthermia. Becausa.af the d&ngér

| of "after - drop”, (the sudden drop in body core
tamperatuxe causad by blood being sent to a
c@ld pe:ipbery, being chilled and returning to
ths inner body) only the body core,. (head, neck,
and trunk) should te donated heat via wamm
showers, warm water poured over the core and
warm bathss If vietin is unconcious administer

mouth to mouth raéusciﬁaiion.

Associated with heavy breathing in a cold alr environ-

ment. Symptoms inclule; breathing discomfort, coughlng,

asthmatic type reactions, and coughing up blood.
.reatnent consists of pre-warning the air (hoods, masks,
etc;), humidifing the living environment if possidtle and

eliminate smoking.

The an;y type af frostbite which can be cansiiered

medically incansequ31tial and can aiequately bé treated
“"on the trall”, It is a sudden blanching (whi;aning)

of the skin usually located on the ears, fingertips,

tips of tﬂEa, nose, cheeks, or chin. Traatment conslasts -

of rewarming the part by a warm hand, warm stomach,

;14
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or arnpit, (any warm spot on the body) or by blowing
warn air on the affected part. “The "buddy systen" of
watehing one another coupled with constant persanal

vigllance is parti;uiarly effective.B

frostbites - A true medical problem which involves actual tissue damage. -

" When tissue is chilled below freezing, two phenomena take
place: first, capillary beds canstriét, becone déﬁéged,
and the blood becomes viscous OT sludggs,'allacf which
\nnibit cireuwlation o the area, Secondly, ice crystals
begin to grow between the -individual gélls. Danage
occurs from these ice crystals draﬁing‘aff water destined
for. the iniiviéual cells and causing the cells to

| dehydrate, as illustrated below:

ILLUSTRATION &4

NORMAL
CELLULAR
CONFIGURATION

CELLULAR
DEHYDRATION

FLUID

IERJ!:‘ e . IEﬁEEEE&LULAB ICE GRYSTAL GRDHTE ; .
St 15 .- -




"Cellulax injury is also @éﬁsei by the disruption of
nutrients, Hasta'éiimlnatLQE, aﬁizcxygeﬂ;iptake. Synptoms
of superficial frostbite inslude; a white Haiy apyeafinca,
mgmhﬂegs §n§ resillence to touch., Upon rewarming, thé
area. beeamés nottled, blue or purrle and usually stings

or "'Du:snﬁ" fDr a pﬁl‘iﬂd. )
Deep fxagtbite. (freezing) differs from Euperfieial in
that it invalves not only the skin and subcutaneous

t1ssue but also muscles, bome, temdons, etc. The affected
part becomes rigld, waxy colored, cold to the touch and
tainless when untbawed, Some tissue loss is usually .
expected. | |
Treatment of f?&gthite for the fiéla(instructér‘s

uses involves; iientifiéaﬁieﬁ of injgfy, profa@t%ﬂn of
injury, and evacuation to a medical faciiitﬁi As
differentiated fron frcstniiv frostbite 1s a'true medical
Pfoblsm which 1s best tréatei by qualified medical

Igrsannel in a h@spital setting.

i8
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SZCTION 3

When faced with conducting a class or prﬁgfﬁm for stuienté
while in & cold egvircﬁment, the outdoor instructor is confronted
with several preoblems, Hé must attempt to satisfy the obJectives
of the course while avoiding cold injuries to both his students
and himself. Secondly, his students will be focused in on creature
conforts, in this case staying warm, and tend to disregard
everything else, hence learning ma% be at a new all time low.
Finally, depending on the severity of the cold, some of our studehts
vwill exp-er’ie‘nce an intense fear of the cold to the point of thirxkiné
they are doomed to freezing to death., These metodolory .
and techniques may be utilized by tée inairuct@r When ﬁéiking

in a cold enviromment. - (See Illustrations 5, pege 21).

MAJOR CONSIDERATIONS WHEN IN A COLD RNVIRONENT

1. Alleviate fear of the cold - talk about how to deal with it,

suspect 1t in everyone until proven otherwise.

Dehydration - should be avolded since it Arhibits both the

body's functions and its ability to keep warm.

A

wareress ~ make yaﬁf students aware of what thelr body

(feet, hands, head; etc.) looks and foels 1ike when they

are healthy so they may be able to notice when they axe not.

18,
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Comnunication ~ should be an important part of your student

rapport. Students should feel like they can and should

tell you vhen abnormally cold or 111,

Teach by gxample ~ rather than vords, Students often emulate
you and if you show correct cold veather field techniques -
so wlll they.

Assume Nothing - as to what your students know or can do

" without first doing some checking and observation.

[RCHNIQUES FOR HELPING STUDRNTS STAY VARM WHILE IN THE COLD

) The following list is by no means a complete summary of

techniques you as the outdoar instyuctor can utilize. Doubtless

yo have youx own, which work equally as well or better. The fol-

lowing are ideas you might want to include ko your cold weather

"dag of tricks". The assunption is made that the outdoor instructor

already possesses vasic cold weather skills, -teaching methods,

and common sense in the outdoorsi

i

L,

Z.
3
L,

Use a hat to regulate body -heat, pa-fti:ulary the back of %he
head .and neck, (a cold brain is a numb brain; only dumbrains get
nuntrains) . s

A scayf or eaxband can be a valuable &-adaptable piece.of :élcthing.

Thexe are no "Little jobs" at temperatures less than ~30 degrees F,

Hoderate amounts of alcohol neither significantly incres~ss total

body heat loss nor iec:eas:és heat production and may ac;éua.lly

.19
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9.

10,

12.

18,

enhance an individual's tolerance of cold injuries tﬁzﬁugh
vésaiialéticﬂ.l Overindulgence can lead to poor judgement

and interference with the shiver reflex.

Hot drinks usually add a very small amount of heat to the

baéy mass, however, hot drinks produce an imnmediate peripﬁer—
al vasodilatation which can have a positive efféctiz

Sm@kiﬁg acts as a vasoconstrictor and decreases the circulation
to the fingers and toes and increases the passibility-af cold
injury.B |
Ihsulated cups are preferred over metal contalners in eaid
weather for retaining food warmth.

Lack of tody movement predisposes cold weather injg:y;through
a decrease in periphexry circulation, |

Lack of body movement decreases body heat loss in cold water
immer&ignf* V
To préﬁent their faces from freezing, arctic explorers often

"nade faces" to stimulate :i:tulatién.E

. When using clothing follow the letters:.

G'é keap your clothes CLEBAN
0 - avold OVERHEATING (sweating)

'L - wear your clothes LOOSE and LAYERED
D - keep your clothing DRY

A light dacron vest that covers the thorax, kidneys, and upper

" belly conserves lar@e amounts of body heats



13. Pullzthﬁmbs into palms, and arms out of sleeves and inside parka
if they become extremely cold.
14, Blacks are more susceptible to cold 1njur§s(than gaucasiéas.?
1%+ Hypoxia from high altitudes causes an increase in blood flow
to the surface with an increase in body heat lngsai?
¥ 16. An overboot or wool scck covering over ski boots réﬁuees hgii
loss through the foot. _ (\k,
17. Have students assume respcnsibi%;ty for both themselves éﬁd »g};?

others to prevent cold injuries. Flace responsibility upon

18, In inclement weather have students foxm a half cir@lé with
their backs to the wind. When giving a talk, be sure it 1s
‘concise, understandeble and té the point.

19.'A§ gveinighte: befaré the actual field trip often prepares

: © students in a.realistic and effective manner iﬁ'dealing with
théigaldi"

20, If géing tarps, place them end 1o end thus creating one large
shelter,'("cirgus tent") this will enable the instructor to
monitor the group as a ﬁhéleg‘

%l; If feet are cold aftér the shelter has been erected, one way
to warﬁ them is to have students dry thelr feet, change to
dry socks, and sit in a clrcle with their feet to the center.
Cover their feet with a slaepiﬁg bag and have»tbem:wiggla thelr
toes, Hence the instructor can talk to the group while the

students waxm thelr feet, (Snakeballing).

21




22, Zipping sleeping begs together can allow the students to pass

a cold night Eéfely.

23, LeaEPreef water bottles filled with warm water can pre-warm

cold sleeplng bags besides providing unfrozen water in the

morning.

24, If overheating is a problem, besides removing the hat, mittens,

etc;.iunzipping pants or pulling pants above knees can effective-

ly eliminate surplus heat.g

L
25. Consider the %%llowing chart, (Illustration #6) when in 2

. , 1
cold stress envirommenti

INCREASE
V-HlHD
WETTIRG
_ EAHAUSTION
INJURY
DRUGS

HYFOXIA

FACTORS WHICH AFFECT COLD STRESS

DECREASE
INSULATION -
HUDDLING*
SHELTER

SOLAR RADIATION

EXERCISE

* Aﬂ;mals;huddie together to increase over-all body size which

decysases exposed body surface besides creating a wind break.

Hunans may want to utilize the same princirple.

v
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- ILLUSTRATION #¢

COLD WEATHER STRATEGY

Before Students Arrive: ANALZYE Students
Area/Temperature
Program/Equipment

Upon Arrival of Studentss  DISCUSS Fear of the Cold
- (1.e. Initiative Games -~ "Fear
in a Hat", etc. -
Gulded Discussion
Storles).

Prior to Outdoor Field TEACH The Mechanics of Cold Injury

Experience: ' : How to Stay Varm

PREPARE Give Students Trial Run
Progressive Exposures to Cold
Simulations

Field Experience: OBSERVE Students for corrects
- Procedures
Actlons
Awareness
Correct Immediately and Firmly
f£xplain the Why's and What for's

TRANSFER Responsibllity for ataying warm

AND CHECK and healthy onto the students-
while maintaining some control
for possible mistakes

A - MAXIMIZE  The cold gan be successfully
/ SUCCESS dealt with, instill this self-
VA . confidence into your students

. After Student Departure EVALUATE  What went right, what went
/ ' wrong, how to improve on
' : dealing with the cold




This report has;baen an attempt to ald the outdoor ins£ructﬁr
lﬁ dealing with students in a cold environment. Hopefully the
instructor will be able tc glesn some techniques from‘this report
;nd combine them with the methods s/he al:éady uses in dealing
with students, With the goal of producing successful and safe
outdoor courses while in a cold environment almost any method that
works and is safe can be considered a good one. Since effectivily
dealing with the cold is an active, rather than passive art, using
direct, efféctiva techniques, however small, can often mean &

successful cold weather outing instead of a trlp to the hospital,
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