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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
the right to be represented on that committee. International organizations, governmental and non-governmental, in
liaison with ISQ_also take part in the work 1SQ collahorates closely with the International Electrotechnical

Commission|(IEC) on all matters of electrotechnical standardization.

International [Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part'3.

Draft International Standards adopted by the technical committees are circulated to the member bodies|for voting.
Publication as an International Standard requires approval by at least 75 % of the member bodies castingd a vote.

Attention is drawn to the possibility that some of the elements of this International Standard may be the|subject of
patent rights] ISO shall not be held responsible for identifying any or all such patent rights.

International|Standard ISO 12894 was prepared by Technical Committee ISOATC 159, Ergomomics, Subcommittee
SC 5, Ergongmics of the physical environment.

Annexes A to F of this International Standard are for information onlys

iv © SO 2001 — All rights reserved


https://standardsiso.com/api/?name=e8a067909bff8b9fe1c8dc2f8e950b30

ISO 12894:2001(E)

Introduction

This International Standard is one of a group of standards which specify methods for measuring and evaluating hot,
moderate and cold thermal environments. International Standards or Technical Reports, which describe the
evaluation of hot and cold thermal environments, give advice on the acceptability of these environments for human
exposure, taking account of the activity level and the effects of clothing worn. That advice is given on the basis that
the individuals_concerned are healthy that is_without any medical factor which might predispose them to ill effects
from the thermal environment. Furthermore, biological variability prevents the accurate prediction of the response
of any particular individual to climatic extremes. For these reasons, it is necessary to provide appropriate medical
supervisioh for individuals who are to be exposed to extreme thermal environments. This Intefnatiopal Standard
describes g method to determine the degree of medical supervision relevant to different types-of exposure, in order
to limit the|risk of any individual suffering from ill health.
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Ergonomics of the thermal environment — Medical supervision of
individuals exposed to extreme hot or cold environments
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Fe of 25 °C; for cold environments an air temperature of 0 °C or below,

nvironments can only be tolerated for limited periods of time befére a risk of ill health re
are necessary to ensure the safety of those so exposed, one.6f which is the provision g
pervision prior to and during exposures.

bppropriate level of medical supervision in different situations. This International Standard sh
n the context of other relevant guidance and legislation.

nce is applicable to laboratory and occupatianal exposures to extreme environments. In e
ht should be made of the expected thermal stress on the individual, but the detailed arra
pervision will differ. Control of occupational exposures must also satisfy national healt
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Extremes

Eome countries, such-studies are subject to specific legislation and, in all cases, experimen
conducted in the-context of accepted ethical criteria as detailed in relevant national and
5 (see informative, annex A and the bibliography).

pf environment may be only one component of the total physiological stress imposed in a

al exposures
international

udy. In such

cases, appropriateradvice must also be obtained with regard to any medical supervision required priof to exposure
to the oth

stress of partlcular occupatlons If the overaII stress of the task is mcreased as a result of the proposed study, this
International Standard will be relevant.

This International Standard does not apply to the use of hypo or hyper thermia in the course of medical
investigation or treatment.

2 Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of

this International Standard. For dated references, subsequent amendments to, or revisions of, any of these
publications do not apply. However, parties to agreements based on this International Standard are encouraged to
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investigate the possibility of applying the most recent editions of the normative documents indicated below. For
undated references, the latest edition of the normative document referred to applies. Members of ISO and IEC

maintain regi

sters of currently valid International Standards.

ISO 9886, Evaluation of thermal strain by physiological measurements.

ISO 13731, Ergonomics of the thermal environment — Vocabulary and symbols.

3 Terms

and definitions

For the purpgses of this International Standard, the following terms and definitions apply.

3.1
independen

qualified medlical practitioner identified in a study protocol as responsible for the arrangements for med

assessment
the principal

3.2
experimentg
the member

3.3

medical fitn
procedure by
predispositio

3.4

health moni
process in wi
observed an
observation

NOTE TH
conditions, an

35
occupationa
qualified me
the health at

3.6
principal iny
where more
and he or sh

medical officer

and health monitoring in support of a study to which this International Standard applies and
nvestigator

r
Df the investigation team who is in overall control of a particular eéxperimental session

PSS assessment
which the state of past and present health of an individual is reviewed to identify any possil
N to harm from exposure to extreme thermal environfents

oring
hich the acute effects on the individual resulting from exposure to an extreme thermal envird
d interpreted by someone with appropriate training, utilizing physiological monitoring a

e purpose is to detect any indications that an individual may no longer be adequately tolerating th
| therefore to prevent any serigus'ill health arising, if necessary by removal of the individual from the e

| physician
lical practitioner Wwho has received appropriate training and who is responsible for the sup|
work of employees in one or more enterprise

estigator
than one person is responsible for the design of a study a principal investigator should be
e (will normally be responsible for obtaining ethical approval for a study and for ensuring tha

cal fitness
who is not

le medical

nment are
hd clinical

e exposure
posure.

ervision of

nhominated
adequate

arrangemen

NOTE

are made for medicat SUpeTvision of the expernmental Subjects

may be responsible for seeking ethical approval.

4 Principles of medical supervision of individuals

4.1 General

In the case of multicentre studies with a centrally agreed protocol, the person organizing the study, i.e. the promoter,

The use of the relevant International Standards, given in clause 2, for the assessment of the thermal environment,
will allow exposures to be controlled in such a way that the risk of illness arising is minimized. Where body core
temperature is maintained in the band 36,0 °C to 38,0 °C then serious general health effects, resulting from
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changes in body heat storage, are unlikely, although not entirely unknown. Core temperature is defined in
ISO 13731 and described in ISO 9886. In this International Standard, where reference is made to values of core
temperature, it is intended that these will have been obtained from valid measurement sites, such as those
described in ISO 9886.

If core temperature departs from the range previously specified, there is a progressively increasing risk of acute ill
health, specifically heat stroke (heat hyperpyrexia) or profound hypothermia, either of which can be life threatening.
Disorders resulting from changes in body heat storage are not, however, the only types of ill health that can arise in
extreme thermal environments. For example, in the cold, asthmatic attacks may occur, (particularly in association
with exercise), angina may be precipitated, and rhinitis, coughs and nose bleeds have all been reported. Also
peripheral cooling can result in frostbite. In the heat, blood flow redistribution can result in episodes of low blood
pressure 8 ncle af caollance haf

nd-thao oro. ot
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o gairr s ottt or

cianificant bhao
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The main [llnesses which can arise from changes in body heat storage in hot or cold environments are summarized

in informa
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ISO 9886
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individuals
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fitness asg
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both in the
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independs
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tive annex B. This also gives information on the other health effects which can occur in

and 1SO 13731 apply only to healthy subjects in whom the normal physiological cor
fe is unimpaired. Also, they are unable to take account of the variability0f responses betw
, although some large differences, such as those between acclimatized and unaclimatize
ered. For these reasons, it will be important, in the circumstances described below, to incly
supervision of the exposed individuals in risk management. Such-supervision may entail
essment prior to exposure and health monitoring during exposure.

pnomic investigations

roduction

participating in the studies must be a major, consideration.
boratory studies

General

ould be conducted according to accepted ethical guidelines, for example, as contained in
N” (see [8] in the bibliagraphy). The study protocol should be approved by a local reg
. The Principal Investigator and each Experimenter should be aware of their duties towards
design and conduect of the investigations. They should ensure that only individuals who ha
hrticipate in thelsfudies and that subjects are free to withdraw from participation during the
bn if they so.wish. The application of these principles is described in annex A.

ol should~describe any arrangements for medical fithess assessment or health monitoring a
nt medical officer responsible for the implementation of these arrangements. The medica
any, likely risks to the subjects and on the level of fithness assessment and monitoring appr

hot and cold

trol of body
een different
H individuals,
de a system
both medical

investigations may be conducted in the laboratory or in the field. In either case, the profection of the

the “Helsinki
earch ethics
the subjects
e given their
course of an

nd identify an
| officer may
bpriate to the

intended
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for example,

health monitoring during exposures may best be done by experienced laboratory staff with appropriate training in
first aid and basic resuscitation techniques. The medical officer will act as the final arbiter in questions of fithess of
particular individuals to participate in a study.

The medical officer should have practical experience of observing the effects of thermal stress on people, as well

as a sound theoretical knowledge of these effects. This may be obtained by cooperation with a research team, or in
the course of formal training in applied physiology or related disciplines.

4222 Medical fitness assessment

Medical fitness assessment should take place prior to exposure to extreme hot or cold environments. This should
take account of the intended exposure conditions and is centred on the individual. It is intended to determine

© ISO 2001 - All rights reserved


https://standardsiso.com/api/?name=e8a067909bff8b9fe1c8dc2f8e950b30

ISO 12894:2001(E)

whether there are any reasons to consider that the person may be susceptible to ill effects from the planned
environmental exposure.

Assessment may be by questionnaire and medical examination and advice is given in informative annexes C and D
on when these options may be appropriate. If physiological measurement is to be used during exposure, either to
support health monitoring or to collect information, then simple initial health checks may also be required, see
informative annex E.

A questionnaire should always be completed and the option for a medical examination should be followed in every
case where there is any doubt about the fitness of an individual. Examination allows an assessment of the

psychological suitability of an individual which cannot be judged from responses to a questionnaire.

Where asse
individual to
an individual
to obtain an

4.2.2.3

Assessment
most situatio
conditions. |
exposures td
monitoring ig
where the pr

The level of
possible is th
many cases,
collected will
temperatureq
limiting. Upp
protocol.

In most casgs, it will be adequate for thetmonitoring to be done by a trained non-medical person ari

access to thq
another app
attend prom
treatment, it
emergency f
and D.

During any p
be arrangem
psychologist

He¢alth monitoring

!

Esment is by questionnaire and this does not reveal any medical factor which may jpred
Il effects, he or she may be accepted as a subject. Where results suggest a possible“pred
should only be accepted on the advice of a medical officer who may ask to examine/the in
ppinion from a relevant specialist.

of the anticipated physiological strain, coupled with appropriate medical fitness assessm
ns, provide adequate safeguards against the risk of illness occurfing from exposure to |
N the more extreme conditions, to which this International Standard applies, and par
heat, the onset of ill health and the occurrence of symptoms.may be rapid and some forn

bdiction of physiological strain is not practicable due to the\type of clothing to be worn.

health monitoring required will depend on the defailed circumstances of exposure. The
e observation of the subjects by someone with experience of the effects of heat or cold on th
the measurement of physiological parameterswill form part of the experimental protocol ar
be used in the results of the study. If not already required for this reason, monitoring of cor
, heart rate and, in some cases, bloodxpressure is likely to be required as these facto
er limits for withdrawal of subjects ffem exposure should be decided as part of the ex

opinion of a medical officerbut, in more severe conditions, it will be prudent for the medica
priately trained person (such as an emergency medical technician or paramedic), to be a
ly to a casualty if reguired. Whether or not a medical officer is available to assist in mon
Will be necessary tothave arrangements in place for the rapid removal of a casualty to a hg

Folonged<Series of experiments in which behavioural changes could occur in the subjects, th
ents insplace to allow the experimenter and the independent medical officer to obtain the &

ispose an
isposition,
dividual or

ent will, in
ot or cold
icularly in
 of health

likely to be required to detect these changes and allow an<early intervention. An examplé¢ might be

minimum
e body. In
d the data
e and skin
s may be
perimental

d to have
officer, or
vailable to
toring and
spital with

hcilities. More detaited advice on the appropriate level of monitoring is given in informative annexes C

Ere should
dvice of a

4.2.3 Field

investigations

Ergonomic investigations made in the field should conform to the same ethical guidelines provided for laboratory-
based studies. Where volunteers who are not normally employed in the work task act as subjects, the requirements
for medical fitness assessment and health monitoring are as described in 4.2.2.2 and 4.2.2.3.

Where workers regularly employed in the task under investigation are the subject of study, the requirements for
medical supervision should be agreed with the occupational physician responsible for the health of the workers.
The requirements will be based on those described in 4.3, taking account of the effect of the study on normal work
practices and of the views of workers and their representatives.
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4.2.4 Practical implementation of medical supervision

Advice on the practical requirements of medical supervision in the laboratory, or during field studies with volunteers
not normally exposed to the conditions, can be found in informative annex E.

4.3 Occupational exposure

431 Ge

neral

Medical supervision of workers who may be exposed to very hot or cold conditions at work should form part of their
cupational health care and should take account of national health and safety legislation. Work

normal o

environme
require hig
heat proddy

A risk asg
should allg
Also, it sh
be design
planned in
However,
example,
in tropical

Work whig
in some
monitoring

4.3.2 Mg

This will §
national le
the need

therefore adequate fitness assessment with proper control of exposure will form the basis for the pr¢

health frorn

4.3.3 He

After apprn
some occ
Informatio
physician

nts are generally less predictable than those used in laboratory investigations and sor
h rates of energy expenditure and the use of protective clothing. In these circumstanges,
ction contributes significantly to the resulting heat strain.

essment should be undertaken for all occupational exposures to extreme thermal enviro
w an evaluation of the likely physiological strain of the task to be made, before-the work ac
puld allow the available means of reducing this physiological strain to be identified. Work tas
bd in a way which permits unacceptable physiological strain to occurfor example, no wa
which the risk assessment shows that there is a significant potential’for general hypother
where outdoor work takes place, it will not always be possible(to entirely eliminate s
uring fishing, forestry or agriculture in cold temperate or sub-arctic climates, or during cons
atitudes.

h carries a risk of heat strain must be carefully controlled: Heat strain may however be expe

bmergency situations, such as rescue work in mings. The level of fithness assessmen
should be matched to the circumstances of exposure and general guidance is given in anng

dical fitness assessment
e determined by the occupational physician responsible for the workforce in the contex
gislation and guidance. All the components of the job should be taken into account and this
fo respond to emergency situations.” Direct health monitoring will often be impractical in

N exposure to heat or cold atwerk.

alth monitoring

ppriate medical fithess assessments have been completed, health monitoring may still b

ne jobs may
endogenous

hments. This
ually begins.
s should not
rk should be
Mia to occur.
ch risks, for
truction work

cted to occur
I and health
X F.

t of relevant
may include
work tasks,
evention of ill

b required in

pational situations where exposure is extreme. Further advice is contained in informative annex F.

N on any acute ill health which occurs during exposures should be reported back to the
vith respansibility for the workers.

occupational
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Annex A
(informative)

General principles underlying ergonomic investigations in which volunteer

subjects may experience discomfort

A.1l Gene

In this anne

Reference should also be made to relevant national codes or regulations or other internationalhguidancg
bibliography),

Within the fie

individuals can safely tolerate and also the effects of such environmental conditions.en/the performancs

and physical
controlled arj
experience d
are consider

There must Ipe a genuine expectation of increased scientific knowledge-on completion of the study. In t

teaching den
the students
experienced
unless the in

The study nj

proposed muyst be suitable to obtain the required information. This should not be extended to obtain i

which may b
experiment.

No serious rij
designed so
the resulting
need to give

The investiga
the welfare
applied in pri

The protoco
account take

al-principtes

the general principles relating to the ethics of experimentation on human subjects.are

Id of ergonomics, it is of legitimate interest to study the boundaries of environmental condit|

tasks. Such studies are usually best conducted in the laboratory, in which exposure can b
d responses closely monitored. These studies are often conducted, with volunteers with n
f the environmental stresses to be studied, or the measurement techniques to be used. SU
bd to be ethically acceptable if they comply with certain genetal principles.

honstrations using standard procedures, the benefit is,in the increased knowledge and exy
concerned. The level of benefit in terms of increased knowledge should outweigh the

described.
. (See the

ons which
of mental
e carefully
D previous
ch studies

he case of
erience of
discomfort

by the subjects. Thus it will not nhormally be acceptable to submit volunteers to great giscomfort,

ormation to be obtained is considered to be of high practical or theoretical value.
ust be planned using current knowledge-of the problem being investigated and the m¢

e only “of interest”, in other words, all:the data collected should be directly relevant to the ok

Sk to the health or personal safety of the subjects should be foreseeable. Although studies
as to minimize such risks, jindividuals will vary in their tolerance to the environmental cong
discomfort. They shouldybe free to withdraw from the study if they so wish, at any time and
any explanation.

tor must have,access to adequate facilities to conduct the experiment successfully and to
bf the subjeetS. This will include suitable changing rooms and areas where instrumentati
vacy as well'as areas for subjects to rest and recover after an experiment.

for, the investigation should be submitted to a research ethics committee for approval
n-of any comments made by the committee. The protocol should include an assessm

bthodology
hformation
ject of the

should be
itions and
vithout the

provide for
bn can be

and due
ent of the

severity of t

e environmental exposure on the supbjects, Inftormation on any potential rsSKS 10 nealtn, an

details of

the arrangements proposed for fithess assessment and health monitoring of the subjects, where this is appropriate.
The protocol should also include information about the arrangements which have been made for financial
compensation of a subject in the event that any injury or harm to health occurs. It is recommended that laboratories
have appropriate insurance to cover this eventuality.

Volunteer subjects should give their written consent to participate in the study. Consent is only valid if it is both true
and informed. For consent to be true, there should be no factor which might unfairly influence the decision of the
individual to participate, either in the relationship between the investigator and the potential subject, or in the
remuneration which may be offered. A suggested form of written consent is given in A.2. Particular care should be
taken to ensure that no pressure to participate is exerted on individuals in a subordinate position to the investigator,
such as students or junior members of staff.
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For consent to be informed, the investigator should explain to the potential subject the purpose of the investigation,
the methodology to be used, the level of discomfort to be expected and any foreseeable risks. Such explanations
should be available to the potential subject in writing. Also, it must be made clear to volunteers that they are free to
withdraw their consent at any time, including during the course of an experimental session.

Individuals who take part in studies also have responsibilities towards the investigators. They should comply with
the instructions given to them, particularly in relation to behaviours to avoid prior to attending for experimental
sessions, for example, not smoking or not consuming alcohol or caffeine. Participation in more than one
experimental investigation at the same time may invalidate the results of one or both of the studies and may
present a risk to the individuals themselves. Subjects should not attempt to participate in more than one study at
the same time, and must not do so without obtaining the approval of the investigators in both studies.

A.2 Exgmple of a consent form for a volunteer subject in an ergonomic investig

ation

involving exposure to heat or cold

IN CONFIDENCE

[IF= U = Age ... years Sex: Male/Female

Normal medical adviser. Name .......cooooiiiiiiiieeiiiiiieeeee e e e eeinieeeeee e fedh e sieee e e e e e e esinnees oo

e [0 | =TT e N P USRURSURPPRRISY IOROPRRRR

1 | am willing to participate as an experimental subject in‘the study of
(el o] oTe] g o [F o1 (=To I o) O OO PPPPTRUPUPPTIR UPPRTTPPPOP
5 | O T TPPTRPPTT FPPTPTPPTRN

2. | halve received an explanation _of-the nature and purpose of this study and of any risks to my|health which
are foreseen.

3. | agree to provide accurate information about my health and to be medically examined if this is considered
necgssary. | agree thatimy normal medical adviser can provide information about my medical history to the
authorized medicaladviser to the study (independent medical officer). | understand that all information about
my pealth will bedreated in confidence.

4. | agfee to cooperate fully with the investigators and not knowingly to do anything which might jnvalidate the
resylts.

5. Durlng-the course of the investigation to which | am now giving my consent, | will not participatd as a subject
in any other study, without first informing the investigators and obtaining their approval, which may be
withheld.

6. I understand that | am free to withdraw my consent to participate in the study at any time without the need to

give an explanation for my decision.
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Statement by investigator

In connection with the study described above, | have explained to ...........ccccccceeennnn. the nature and purpose of the
study and the foreseeable risks from participation in the study. | have explained that the decision to volunteer does
not affect the right to compensation in the event of illness or injury.

8 © IS0 2001 — All rights reserved
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Annex B
(informative)

Medical effects of exposure to hot and cold

B.1 General

This anng
textbooks
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An individyial who has suffered a heat disorder should be medically assessed prior to any further heat 4

In heat e
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depth of
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With heat
person to

X provides an introduction to the subject which should be supplemented by reference
of physiology, medicine and first aid. These notes are provided for information only afid-on
b a sufficient basis on which to plan the treatment of casualties suffering from the effects o
Pat or cold.

t disorders and their immediate treatment

neral

disorders arising from exposure to heat are usually classifiéd\into the categories describg
se categories probably represent a continuum of effect ofiincreasing severity and, if early
nd treated, individuals will be at risk of more serious iliness. The essential treatment of hg
a simple faint, is to reduce the body core temperaturez;Any episode of altered consciousne
bxposed to heat should be taken as a sign of heat *hyperpyrexia even if the body core temp
b significantly elevated.

rders which may arise due to heat are heat-hyperventilation, heat oedema, heat cramps ang

posures where health monitoring js required, adequate facilities to treat heat disorde
This will include a couch or bed on which to let a person rest, a strong electric fan, a so
sheets and sponges. A bath er.shower may also be desirable.

| should be available to_allow a clinical examination and for a doctor, nurse or other comg
y medical techniciap/paramedic) to be able to monitor the casualty's pulse, blood pressure
respiration. A high-reading metal-stemmed thermometer should be available to msg
fe if core temperature is not otherwise monitored. There is no advantage in having equipm
ed resuscitationyfor example, by laryngeal intubation unless the medical officer concerned
of these techiniques.

casualiies, the priority for treatment is to lower the body core temperature and, if necessary
hospital. This must be considered in any case where the person shows no sign of rapid rec
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their own do
exposure to
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usness level and clinical condition, or to a lower body core temperature. Body cooling can

be continued

during transfer of the casualty to a medical facility.

B.2.2 He

at hyperpyrexia (“heat stroke”)

This potentially fatal condition occurs when body core temperature is raised above a value of approximately 41 °C,
although the clinical condition is not precisely linked to recorded core temperature. Its onset may be sudden, being
indicated by collapse of the individual who will often, but not invariably, have a hot, red, dry skin. The
consciousness level is likely to be impaired and the pulse is rapid and weak. The condition results from a failure of
the body's thermoregulatory mechanism to match the body's cooling requirements and if the individual is not
removed from the heat, and actively cooled, brain damage or death can arise from the elevated tissue

temperatu
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First aid: This is a medical emergency. Remove the casualty from the heat and remove the clothing. Take
measures to cool the casualty. If unconscious, lie him in the three-quarters prone (“recovery”) position and cover
with a wet sheet, blowing air over the body with a fan. Tepid sponging can also be used. If conscious, use a tepid
bath or shower, massaging the skin to stimulate the circulation. Medical, or paramedical, assistance should be
summoned but the priority is to cool the casualty. Immediate medical treatment may include the administration of
large volumes of intravenous fluids. Ice, or very cold water, is not normally recommended to be used for cooling as
superficial vasoconstriction can prevent loss of heat from the skin surface.

B.2.3 Heat exhaustion

This results from a combination of thermal and cardiovascular strain. The individual becomes tired and stumbling,
with poor cgntrol and coordination, and Is irritable. The pulse is rapid and may be bounding or Jveak. The
peripheries gre pale and moist and respiration is shallow and rapid. Dehydration or, less commonly,salt|deficiency
may contribute to the onset of heat exhaustion, which may, in turn, predispose to the onset of heaf\hypef[pyrexia or
to other accidents. If, during heat exposure, sweat losses are replaced with very large quantiti€s of yater, it is
possible to Igwer the sodium concentration in the blood. This may result in a reduction in the-peripheral circulation.

First aid: Rémove the person from the heat, loosen clothing and allow to recover in a-cool place. This can be
assisted by fanning or tepid sponging. Oral fluids can be given if conscious, with added salt if excessive ingestion
of water alope can have contributed to the collapse. In more severe cases, immediate medical tregatment will
include the administration of intravenous fluids as for heat hyperpyrexia and probably transfer to hospital.

B.2.4 Heat|syncope

This is a simple faint as a result of reduced effective circulating bloodwolume and may occur at core temperatures

below 38 °C.
system has
spaces, in wi

First aid: All

B.2.5 Heat

This can aris|
worn. It is a
recognized §
vomiting or ¢

First aid: Th

It is more likely to occur in the unaclimatized during €arly exposure to heat, before the card
had time to adapt. It can be serious if the body is<held upright, for example due to work i
hich case brain damage or death may result.

pw the person to lie down to recover.

hyperventilation, tetany

e as a result of hyperventilation.in-the heat, especially where respiratory protective equipme
consequence of respiratory-alkalosis due to the increased loss of carbon dioxide. It is no
nd treated, but can be verydistressing for the individual affected, and can result in uncons
pnvulsions, and contribute to further heat iliness.

mouth until t

B.2.6 Oth

Health effec
heat.

e condition is readilytreated by asking the person to rebreathe into a small bag held over thg
e symptoms improve, usually in a period of minutes.

effects

iovascular
n confined

nt is being
serious if
Ciousness,

nose and

afising from heat exposure include cardiovascular effects, heat oedema, heat cramps Tnd prickly

The normal cardiovascular response to heat exposure is a tachycardia. Blood pressure is initially maintained but
may fall if fluid is lost to the circulation either through venous pooling, sweating or loss to the interstitial space. Heat
exposure places a large strain on the heart, which may be compromised in the presence of ischaemic, or other
cardiac disease.

Heat oedema may manifest as transient ankle swelling during acclimatization to heat.
Heat cramps may cause painful muscle spasm in the presence of salt deficiency but is rare in occurrence. It can be

treated by putting the muscle group on stretch and massaging it. If a weak (0,1 % to 0,2 %) saline solution is
available then drinking this is likely to relieve symptoms in 10 min to 15 min.
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Prickly heat is the name given to a fine, superficial skin rash associated with excessive sweating and which most
frequently arises in covered areas of skin. If suspected, the individual should be referred for a medical opinion.

B.2.7 Burns

Burns can result from contact with hot surfaces in the environment. Information on the temperature of surfaces
which may cause a burn on skin contact for a period of 1 s is contained in EN 563 ([7] in the bibliography). The
immediate first aid treatment for a burn is to reduce the tissue temperature by immersion in cold water if this is
practical. The ideal temperature for the water is 15 °C but water at temperatures between 8 °C and 25 °C is
effective. Ice or iced water should not be used. Thereafter, the burn can be dressed with clean linen or plastic
“cling” film and the casualty transferred to a hospital.

B.3 Hygothermia and cold injury and their immediate treatment

B.3.1 Ggneral

Subclausg
from imme

s B.3.2 to B.3.5 cover the effects of general hypothermia and local cald)injury. Hypother
rsion in cold water is not discussed.

mia resulting

B.3.2 Hypothermia

This is th insulation is

inadequat

e result of a progressive fall of body core temperature ‘in conditions where clothing
. It is defined as a body core temperature below 35 °C.

Core temg
if fatigued
environme
be lost at
controlled

eratures of 32 °C to 35 °C can be considered to represent mild hypothermia but are dangefjous because
. gait and coordination may be affected, and_this may compromise. The ability to rea¢h a warmer
nt. Shivering may also be present. Below 32 °C.symptoms become more severe and conscljousness can
core temperatures below 30 °C. This dangerous level of temperature should never b¢ reached in
laboratory or occupational settings.

First aid:| Cooling below a core temperaturevof 35 °C should not normally occur in the course ¢f ergonomic

investigati
hypotherm
clothing in

For the n
adequate
should als

bns. In indoor work places (e.g. cold stores), work-rest regimes should be such as to preve
ic temperatures. The greatest fisk of hypothermia occurs in outdoor occupations where the
Sulation becoming wet and where high air velocities may be encountered.

oderate cooling which )may occur in controlled laboratory or industrial settings, it will
0 have access to a.warm place in which individuals may recover. In a laboratory, access to
D be available. Awarm shower is less satisfactory.

For mild h
dry insula

of core tgmperature. In severe hypothermia, there is a risk of cardiac arrythmias and treatment
preventing further heat loss and arranging evacuation of the casualty.

ypothermia ‘©ecurring outdoors, the casualty should be moved to shelter, any damp clothing
on provided, for example, in the form of a sleeping bag, or fresh dry clothes, to allow a nat

nt cooling to
e is a risk of

generally be
a warm bath

removed and
ral recovery
is limited to

B.3.3 Frostnip/frostbite

This may occur on contact with cold surfaces or exposure of naked skin to cold winds. Frostnip is seen as a white
spot on the exposed tissues. If not rewarmed it may progress to frostbite, in which the appearance is of an area of
marbled white frozen tissue which is cold and firm to touch and anaesthetic.

First aid: Frostnip and early frostbite can be treated by applying body heat, e.g. from a warm hand to the affected
area. In controlled exposures, no more serious injury should arise.
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B.3.4 Non-freezing cold injury

This condition presents as numbness during exposure and painful swelling of the affected part on rewarming. It is
unlikely to occur in controlled occupational exposures due to the long period required for its onset. It may arise,
however, after comparatively short periods of immersion of a part in cold water.

First aid: Injury to a small area, e.g. one finger, may not require any treatment other than painkillers. If large areas

are affected,

e.g. both feet, treatment is by slow rewarming.

loration of

is may be

B.3.5 Chilblain

This is a supgrficial, mild form of non-freezing cold injury presenting as an area of dark blue/purple discg

the skin.

First aid: Thjs requires no treatment other than possibly pain Killers.

B.4 Otherlgeneral health effects arising in cold conditions

B.4.1 Cardjovascular

The normal physiological response to cold exposure is a bradycardia and)rise in blood pressure. Th
dangerous in individuals with pre-existing hypertension. Cold air inhalation may precipitate angina pectotfis in some
people who quffer this condition.

Vasoconstrigtion, which also occurs in the cold, may compromise the blood supply of peripheral tiss

presence of
through the

B.4.2 Resp

Cold air inhalation may precipitate an asthmatic~episode. This is particularly likely to occur in assoc

exercise levq
exposure or

Cold air inha

A chronic ob
but it is not k

B.4.3 Otheg

Cold exposu
exposure to

coexisting vascular disease. Raynaud’s phenomenon, whether idiopathic or acquired, fo
se of hand-held vibrating tools, may be triggered by cold exposure.

iratory

Is which are moderate or high. Asthmatics may know whether or not their disease is provok
bxercise.

ation can also provoke_coughs, rhinitis and nose bleeds.

hown whether this-eondition is solely attributable to cold air inhalation.

r effects

re will/increase the metabolic rate and can induce a diuresis. There is some evidence th

les in the
example,

ation with
ed by cold

Structive pulmonary.disease (esquimo lung) has been reported in the residents of sub-arcfjc regions,

at chronic

12

told, conditions may be associated with an increase in arthritic and musculoskeletal disorderg.
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Annex C
(informative)

Medical supervision of individuals exposed to extreme hot environments in
the laboratory

C.1 Gernerat

The recompmendations given in this annex provide a minimum level of medical supervision

C.2 Medical fitness assessment

Such assgssment should be considered before any individual is exposed to hot conditions unless the individual has
been prev|ously assessed, has a certificate of fitness which remains in date and“ias had no heat related, or other,
ill health fgllowing the date of the previous assessment.

Assessmgnt may be made by the completion of a health questionpaireé with or without a subseqguent medical
examinatiopn. A suitable questionnaire for assessment prior to exposure to hot conditions is given in clause C.7. The
guestionnaire should be administered to the subject by someone. with appropriate knowledge, whe could be a
member of the investigation team. The resting heart rate and blogd pressure should be recorded in all cases.

Where pogsible, it is always preferable to supplement thelquestionnaire examination with a medicall examination
and this should be done in all cases where there is a pasitive response to any item on the questionnajfre. Particular
attention ghould be given to the heart and lungs.

An examination is recommended where the subject is over the age of 30, where the work rate is high [(greater then
40 % of mlaximal capacity), where rapid rise(in,core temperature may arise (due, for example, to high radiant heat

or humiditl), where protective clothing is to _be worn, and where other stressors such as noise, vibrgtion or sleep
loss are pilesent in the study protocol.

C.3 Medical examination

C.3.1 Gdneral

Where megdical examination is indicated, a thorough clinical assessment should be made with particulgr attention to
the factorq which mjay predispose to heat iliness which are as follows:

C.3.2 OHesity

If body weight is significantly in excess of that deemed normal for height, as indicated, for example, by the Body
Mass Index (weight, in kilograms, divided by the square of height in metres), exposure may be inadvisable.

C.3.3 Lack of physical fitness
Some of the physiological changes associated with high fithess are similar to those of heat acclimatization. The fit

person has an advantage. Body temperature rise during exercise is proportional to the percentage of aerobic
capacity used. For a given work load the less fit person is at a disadvantage.
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C.3.4 Age

Habitual activity level and physical fitness tend to decline from middle age. In men, thermoregulatory responses
have been shown to diminish from the sixth decade. Cardiovascular disease also becomes more common from
middle age (in men, age 40; in women, age 50).

C.3.5 Gender

Differences in thermal tolerance between the sexes arise mainly from different habitual levels of exercise.

C.3.6 Pregpancy
Although satina bathing for short periods of time is considered safe in pregnancy, it is not recomménded that
women who fre known to be pregnant be exposed to extreme heat in laboratory situations.

C.3.7 A papt history of heat iliness

This may indicate a reduced tolerance to thermal stress. Any factors which may have contributed to th
episode sholild be enquired about, as well as the person's subsequent response to-thermal stress. If ty
episodes haye occurred then the person may be genuinely intolerant to heat.

P previous
0 or more

C.3.8 Drug| or alcohol abuse
Alcohol cons
and may als
effects on thg

pat stroke,
r by direct

umption, either in a single episode or chronically, has been associated with episodes of h
b impair general health. Acute alcohol and drug abuse may impair thermal tolerance eithe
brmoregulatory mechanisms or by inducing inappropriate behaviour.

C.3.9 Pre-gxisting disease

This requires careful evaluation, particularly where_it" affects the cardiovascular system, the skin o
mechanism ¢r the respiratory system, or where theré is any disorder, for example of the gastro-intestinal
renal system| which is likely to affect fluid or electrolyte balance. A history of syncopal attacks, epilepsy
illness may render an individual unfit for exposure to hot conditions.

sweating
system or
or mental

C.3.10 Medication

Many drugs
which have 3
drugs which
zepines, ant

administered therap€utically have the potential to impair normal thermoregulation, espec
nticholinergic activity, for example antihistamines, trycyclic antidepressants and anti-psychdg
act on the central nervous system also impair thermoregulation, for example barbiturates,
-psychoticsistricyclic antidepressants and monoamine oxidase inhibitors. All anti-hyperten

ally drugs
tics. Many
benzodia-
Sive drugs

can precipitale episodes)of low blood pressure and diuretics may promote dehydration.

C.3.11 Invegstigations

Special tests such as electrocardiography or lung function testing should be undertaken at the discretion of the
medical officer. A 12-lead electrocardiogram is likely to be required in any case where there is a suggestion of
ischaemic heart disease. Objective tests of aerobic capacity or skinfold thickness may provide useful information.

C.4 State of Hydration

The state of hydration is an important determinant of the physiological response to heat strain. Those who are to be
exposed to heat should be aware of this, and of the need to maintain good hydration, including the ingestion of
fluids shortly before exposure to elevated temperature. The amount of fluid drunk prior to entry to the heat is likely
to be controlled by the researchers. If fluids are to be restricted as part of the experimental procedure, this will
increase the resulting physiological strain.
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C.5 Temporary unfitness

Many factors have been identified which have been considered to contribute to the development of heat
hyperpyrexia. In general, any factor which may reduce the general state of health or well-being may predispose to
heat iliness, for example, any infection, dehydration or loss of sleep. Some of these factors, such as sleep loss,
may be added stressors in an experimental protocol.

An individual who reports feeling unwell for any reason prior to exposure to heat should not be exposed. Special
care should also be taken after an absence of more than two weeks from hot conditions, in individuals previously
acclimatized.

C.6 Hes

Some forr

related to

given in IS

A rise in
experime
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e and a moderate to high thermal stress:’in other circumstances, for example, where heal
nd, in particular, where subjects arecsitting or standing, then peripheral blood pooling 1
embarrassment. Blood pressure should be monitored regularly to detect this possibility.

ations which require particular care are where naive subjects, not previously experiq
are exposed (due to the uncertain psychological response), and where a rapid rise in corg
pected (regardless of the.absolute level reached, i.e. even below 38 °C core temperature).
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C.7 Medical fitness assessment questionnaire prior to hot exposure

IN CONFIDENCE

This questionnaire should be completed prior to exposure to hot conditions. It is recommended that it is
administered by someone with appropriate knowledge, for example, a nurse or trained laboratory scientist.

Please circle the appropriate responses

NN F= 10 = PO P P PUOPPPPPPPPPN Date......... [ooiid .
Age oo Jo years Sex: Male/Female
Present OCCUPALION .....iciiiiiee ettt e e e e e stae e e st e e e e snbe e e e enbeeeeennees
1. Have you ever experienced episodes of fits or faints,
or losq of consciousness (apart from concussion)? Yes/No
2. Do you suffer from diabetes mellitus or any general medical condition,
for example, affecting the bowel or kidneys? Yes/No
3. Do you suffer from any disease of the heart or blood vessels, including
high blood pressure? Yes/No
4, Do yod suffer from any chest disease, e.g. asthma? Yes/No
5. Have you been treated for any serious mental ill health, or'do you suffer
from ahxiety or depression? Yes/No
6. Do youi suffer from any disease of the skin? If yes, please specify Yes/No
7. Have you had any treatment which reduces your ability to sweat,
e.g. sympathectomy? Yes/No
If yes, [please SPECIfY ..o bl
8. Are you currently taking any.medication? Yes/No
If YES, [PleaSE SPECIIYL I it s
9. Have you'ever had any illness due to the heat e.g. faints or collapse?
If yes, |please state what happened and describe the circumstances Yes/No
Where you treated in hospital for this? Yes/No
Has this, or anything similar, ever happened again? Yes/No
16 © IS0 2001 — All rights reserved
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10. If female, is it possible that you are now pregnant?
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Yes/No

NOTE If the reply to any question from 2-10 is yes, refer to the medical officer for advice. Note that prescribed or self-

administered medication may impair normal physiological responses to the heat.
11. How often do you undertake exercise which leaves you out of breath?
never/occasional/regular/daily

12. How often do you drink alcohol?

13. Please give any other relevant comments here;

BRIEF EXAMINATION DETAILS

3. Asspssment of hegight and weight:
e.g.|Body Mass Index (weight in kg/height in m2) ..........cccoeeeeee

% greatervor less than recommended weight for height ...................

4. Resting heartrate ............... bpm

sitting/lying (record posture)

5. Resting blood pressure ....... | mmHg

sitting/lying (record posture)

© ISO 2001 - All rights reserved
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Annex D
(informative)

Medical supervision of individuals exposed to cold environments in the
laboratory

D.1 Generat

The recommEgndations given in this annex provide a minimum level of medical supervision

D.2 Medigal fithess assessment

The general principles follow those given in clause C.2 for hot conditions. Assessment-should be undertgken for all
exposures umless there is satisfactory evidence of recent previous assessment.

In all cases, |a questionnaire such as that given in clause D.6 should be administered. The resting heaft rate and
blood pressure should be measured.

It is always greferable that the questionnaire should be supplemented\by a medical examination, paying particular
attention to the peripheral circulation. An examination is recommended where the subject is over the age|of 30.

D.3 Medigal examination

D.3.1 Gengral

Where a medical examination is performed,(a)thorough clinical assessment should be made with| particular
attention to the factors which may predispose‘to illness due to cold which are described in D.3.2 to D.3.11.

D.3.2 Cardjovascular disease

Cold exposure causes physiological effects which may be harmful to those with cardiovascular disegse. These
include the jnduction of bradycardia and hypertension. Cold air inhalation may precipitate attacks |of angina
pectoris. Indjviduals suffering)from ischaemic heart disease and/or hypertension are at risk in extreme cold.
Vasoconstrigtion of peripheral tissues is the normal response to cold exposure. This may be problematic in the
presence of peripheralvascular disease. Raynaud’s phenomenon may be triggered in susceptible indivjduals and
repeated exgosures.may be unwise.

D.3.3 Respiratory disease

Cold air inhalation may precipitate an asthmatic episode. This is particularly likely to occur in association with
exercise levels which are moderate or high. Asthmatics may know whether or not their disease is provoked by cold
exposure or exercise.

Cold air inhalation can also provoke coughs, rhinitis and nose bleeds and care should be taken with individuals
already suffering from these conditions.

D.3.4 Metabolic disorders

Normal thermoregulation in the cold will be impaired in the presence of untreated thyroid disease and may be
impaired in diabetes mellitus. Care should be taken with individuals who suffer from these, or other, metabolic
disorders.
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D.3.5 Musculoskeletal disorders and arthritis

Cooling reduces the power which muscles are able to generate and may impair joint movement in the presence of
arthritis.

D.3.6 Past history of cold illness

A history of local cold injury may predispose an individual to a subsequent attack at the same site, or another site.
A past history of general hypothermia need not indicate a predisposition to this condition.

D.3.7 Preghancy

There is epidemiological evidence to suggest that women who work in the cold during pregnancy-have an elevated
risk of migscarriage. It is not recommended that pregnant women should participate in studies of gxtreme cold
environmgnts.

D.3.8 Dryugs and alcohol

Alcohol cgnsumption, either in a single bout, or chronically, has been associated\with episodes of hypgthermia, and
may also impair general health. Acute alcohol and drug abuse may impair thermal tolerance either by [direct effects
on thermofegulatory mechanisms or by inducing inappropriate behaviour.

D.3.9 Pslychological factors

The percgption of cold on the skin of the face and on the peripheries may be unpleasant. This, [coupled with
concern apout possible cold injury may be a cause of anxiety, particularly for individuals unfamiliar with such
exposures.

D.3.10 Medications

Many prescribed drugs and alcohol may impaif thermoregulation in the cold. These include ant{depressants,
tranquilizefs, anti-psychotics, hypnotics, drugs of abuse, hypoglycaemics, anti-thyroid drugs, symfpathetic and
ganglion-Hlocking agents, vasodilators and calcium antagonists. Tobacco and snuff use will impair peripheral
circulationfand narcotic drugs also increase the risks in cold environments.

D.3.11 Investigations

Special tepts such as electrocardiography or lung-function testing should be undertaken at the disgretion of the
medical officer. A 12-lead\electrocardiogram is likely to be required in any case where there is a guggestion of
ischaemic|heart disease, Objective tests of aerobic capacity or skinfold thickness may provide useful ifformation.

D.4 Tenl\porary unfitness

Repeated exposures to cold do not produce physiological acclimatization to cold in the way that repeated
exposures to hot conditions results in acclimatization to heat. There is, therefore, not the same loss of physiological
tolerance if a series of cold exposures is interrupted by a period of absence, as is likely to occur with absence
during a series of hot exposures. Some habituation to cold conditions may be lost as a result of such an
interruption, but this is unlikely to affect physiological tolerance of the conditions. If absence has occurred as a
result of illness then it is important to consider whether medical fithess for continuing exposure will have been
affected by the condition, or its treatment. It is unwise for individuals suffering from upper respiratory tract, gastro-
intestinal, or other infections to participate in exposures to extreme cold.
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D.5 Health Monitoring

The onset of hypothermia can be insidious with changes in mental function and general performance which are not
apparent to the affected individual. Even moderate hypothermia is a major physiological stress and so should be
prevented during all exposures.

In conditions where general body cooling may arise, observation by a friend or experimenter is important to detect
such changes. Such observation is particularly necessary if there is also any risk of exposed flesh freezing so that
faces, forehead, nose, cheeks and ear lobes can be checked for any signs of frostnip or frostbite. In the event of
this occurring, action should be taken immediately according to a previously agreed protocol.

Non-freezing[cold Tnjury may occur If the peripheral SKin tTemperature falis 1o values whicit are a 1ew degrees above
0 °C, and reains at these levels for some time. Measurement of finger and toe temperatures will-hé [necessary
where such peripheral cooling may occur.

All those exgosed to conditions where there is a risk of general or local body cooling shouldybe familigar with the
signs and symptoms of such illness. The risk of frostbite from contact of the unprotected skin’with cold qurfaces or
liquids shouldl be understood and protected against.

Where body|core temperature may be expected to fall below 36,0 °C appropriatesmeans of rewarming|should be
available and a medical officer available to give advice (contactable by phone). Jfbody core temperature|is likely to
fall below 350 °C then it would be beneficial if a medical officer or other traided personnel, such as an ¢mergency
medical techhician/paramedic, were available to attend a casualty.
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D.6 Medical fithess assessment questionnaire prior to cold exposure

IN CONFIDENCE

ISO 12894:2001(E)

This questionnaire should be completed prior to exposure to cold conditions. It is recommended that it is

administered by someone with appropriate knowledge, for example, a nurse or trained laboratory scientist.

Please circle the appropriate response.

[N E= T8 T PSPPI Date......... [ovoiid ...
Age ... [ years Sex: Male/Female
PreSent OGCUPALION .......oieiiiiiieeeesieeetee ettt ettt teeste et e st e eeeeenaeeeeeseeeseeesaeesneeannas
1. Have you ever experienced episodes of fits or faints,

or lgss of consciousness (apart from concussion)? Yes/No
2. Do you suffer from thyroid or other general medical disease,

for example, diabetes mellitus? Yes/No
3. Do you suffer from any disease of the heart or blood vessels, including

high blood pressure? Yes/No
4. Do you suffer from Raynaud's phenomenon, or other peripheral

vasgular disease? Yes/No
5. Do you suffer from any chest disease, e.g. asthma or.chronic bronchitis? Yes/No
6. Haue you been treated for any serious mental ill health, or do you suffer

from anxiety or depression? Yes/No
7. Do you suffer from any disease of the skin? If yes, please specify Yes/No
8. Do you suffer from any rheumatism or diseases of the joints? Yes/No
9. Do you currently take any medication? Yes/No

If ygs, please SPECITY .......coo i
10. Have yOu ever experienced any general or local allergic reaction to cold? Yes/No

If yeS, Please SPECITY ........uuuuiuiiiiiiiiiiiiiiiii e
11. Have you ever suffered from any freezing or non-freezing cold injury? Yes/No

If yeS, Please SPECITY ........uuuuiiiiiiiiiiiiiiiiiiiii e rararnrane
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bed or self-

12. Have you ever suffered an episode of low body temperature requiring
medical treatment? Yes/No
If yes, please SPECIfY ...
13. If female, is it possible that you are now pregnant? Yes/No
NOTE If theTepty—to—any questiomfrom2=13-is-yes Teferto-themedicat-officer-for-advice—Note-tiat-prescr
administered mhedication may impair physiological responses to the cold.
14. Do yod smoke cigarettes or other tobacco? Yes/No
If yes, [please SPECIfY .....ooovvviiiiiiie
15. How often do you drink alcohol?
never/occasional/regular/daily
16. How often do you undertake exercise which leaves you out of breath?
never/occasional/regular/daily
17. Pleasq give any other relevant comments here.
BRIEF EXAMINATION DETAILS
1. Height.............. cm
2. Weighf ............¢ Kg
3. Assessment'of height and weight:
e.g. Bm_dy Mass Index (\A/night in kg/hnight in mZ)
% greater or less than recommended weight for height ...................
4, Resting heart rate ............... bpm
sitting/lying (record posture)
5. Resting blood pressure ....... [ mmHg
sitting/lying (record posture)
22
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Annex E
(informative)
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Practical requirements of medical supervision in the laboratory, or during

field studies with volunteers not normally exposed

1 Ge

preparin

2 Med

A coply of the experimental protocol and an assessment of the severity of expected stress on the s
be supplied to the independent medical officer.

Adequiate facilities, comprising a room with a couch and hot running<water should be made av
medidal officer for the conduct of medical examinations.

Arrangements must be made for the confidential storage of personal medical information. Clinica
only He held and seen by a medical officer.

Folloying medical examination, fithess to participate-in* a study should be certified in writing by,

office

Wherg any significant abnormality is detected in the course of such examinations then, with th
consdnt, this should be notified to his or her(thormal medical adviser.

Wherg experimental observers will ‘also be exposed to environmental extremes in the ¢
investigation, they should also havé:their fithess assessed for their own and their subjects’ protect

The form of medical checks which are relevant to instrumentation which may be used for
monitpring are as follows:

internal abdominaltemperature — past history of bowel disease or surgery;

erat

g for appropriate medical supervision, the points described in E.2 and E.3 should be consids

ical fitness assessment

. The period of validity of the certificate should\be stated.

ctal temperature — history of anal disease, e.g. fissure;

ral.ortympanic temperature — examination of aural canal and tympanic membrane;

bred.

ubjects must

hilable to the

details must

the medical

e individual's

purse of an

on.

physiological

hypopharynx;

t, pharynx or

— peripheral skin temperature — examination for active skin disease and question regarding any allergy to
adhesive tape;

— aural and oesophageal probes should be inserted by individuals with appropriate training.
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E.3 Health monitoring

a) The experimenter, and any other person monitoring the subjects, must have access to data on the
environmental conditions in the laboratory or chamber at all times when subjects are exposed, and there
should be a facility to allow vocal communication with the subjects.

b) Individuals exposed to extreme environments should be briefed on the symptoms they may experience as a
result of the environmental stress and on the action they should take if such symptoms occur.

c) Withdrawal criteria should be set in the experimental protocol and, once approved, not exceeded.

removed, and there should be adequate staff available to allow assistance to be given to an indispoged subject

d) There saﬁould be adequate acCess 10 an exposure chamber 10 allow a subject who has collapsed 19 be easily
without fhe supervision of other exposed subjects being compromised.

e) Subjectd should not normally leave the laboratory until they have fully recovered from_ any adversq effects of
exposure. A record should be kept of the conditions to which subjects have been expaesed.

f)  Appropriate facilities for the initial resuscitation of any individual affected by the.environmental conditions must
be availgble.

NOTE S¢e also informative annex B

g) Arrangements should be in place for the rapid removal of any casualty to a hospital with emergency treatment
facilities
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