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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 ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procg¢dures used to develop this document and those intended for its further maintenance, 3
described|in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed-for {
different fypes of ISO documents should be noted. This document was drafted in accordance with {
editorial fules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention|is drawn to the possibility that some of the elements of this document may.be the subject
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Introduction

The purpose of this document is to provide guidance on the implementation of IEC 80601-2-59[1] to
minimize the spread of infectious diseases. The first edition of this document was derived, in part,
from SPRING Technical Reference 15.[2]1 The SPRING Technical Reference was created as result of
the Singapore experiences during the SARS epidemic.[3][41[5][6][Z] The scale of the global problem has
increased in recent years, with emergence of infectious disease with pandemic potential as a threat
to public health. Pandemics of infectious diseases (e.g. influenza) have swept the world from time to
t1me throughout hlstory and have caused w1despread 1llness large numbers of deaths, notably among

ith serious
les.[5][8]

Thie prime objectives of pandemic planning are to save lives, reduce the health impacy of a[pandemic
anfl minimize disruption to health and other essential services, while maintaining,btisiness ¢ontinuity
as far as is possible and reducing the general disruption to society that is likely te'ensue, serious though
this will be. Strong leadership, organization and co-ordination, and clear lies’of accountggility and
communication are key to preparing for and responding to a pandemic.[2][M{11][12]

The ability to limit the spread of a pandemic disease, direct public health interventions, andl limit the
unjintended consequences of these actions is greatly enhanced by thie/widespread availability of cost-
effective screening methods for infectious diseases such as rapid diagnostic tests.[13][14] Early outbreak
defection with continued surveillance of travellers and thé€,institution of appropriate measures,
inqluding social distancing, isolation of infected individual$, isolation/quarantine of suspeg¢ted cases
or treatment with appropriate medication, can help delay 6r limit the spread of a disease once a case
hap been identified. Well-coordinated international implementation of entry and exit restfictions is
an|important component of an effective global response to contain cases and prevent a pandemic. All
colintries should prepare to implement steps to linlit the spread, including local, regional anfl national
enfry and exit restrictions based on veterinary.and health monitoring, screening and survejllance for
humans, animals, and animal products[15][16}{¥Z], and information sharing and cooperation fo manage
bofders.[2][10]

Papdemic disease includes, but is not-limited to, such infections as influenzal2][11][18][19](20], SARSI5I
[ellZ], tuberculosisl2l], Middle East)Respiratory Syndrome (MERS)[22][23](24][25][26], haemorrhagic
feyers (e.g. Ebola)[131[27][28][29][30] ‘and other biological or bacterial agents.[31][32][33] Table | contains
examples of infectious diseases'characterized by fever for which thermographic fever screening can
be|useful. On the other hand,)pandemic diseases such as Zika virus are not necessarily accompanied
by|high fever and are therefore not suitable for thermographic fever screening.[341[35] The $ources of
su¢h diseases can benaturally occurring, accidental releases or the result of subversive acftivities or
tenrorism.

Indlividual screéning of all persons entering a country, for infectious illness and exposure flactors for
infection withva'pandemic strain, helps minimize the likelihood of transmission.[2Z][36] Howgever, such
sceeningis.challenged by a lack of sensitivity (e.g. asymptomatic infected individuals might not be
defected)-and specificity (e.g. many individuals exhibiting symptoms might not be infected with a
paphdémic strain). For example, the typical incubation period for influenza is two days, anfl infected
petsens with influenza can bhe contagious for 24 h prior to the onset of symptoms Othelr possible
pandemic diseases have varying periods of latency or incubation.[3Z][38] Since some asymptomatic
travellers who are incubating a disease can become symptomatic en route, overall screening
effectiveness can be improved by adopting layered pre-departure, en route and arrival screening
measures. The policy of layered screening measures should apply to all in-bound travellers from
affected areas, but the characteristics of the outbreak, including the rapidity of spread, can make it
necessary to implement this screening at all international airports from which passengers originate. In

addition, development of rapid diagnostic tests can dramatically change our ability to screen effectively.
(9][13][14][38]

© IS0 2017 - All rights reserved v


https://standardsiso.com/api/?name=e8830b2d1ab664ed4d9731cfc50106c7

ISO/TR 13154:2017(E)

Table 1 — Examples of infectious diseases characterized by fever, identifiable

by thermographic fever screening

Infectious disease Pathogen Transmission mode References
Ebola virus disease Ebola virus Blood, body fluids [12][28][29][30][37][39][40]
(EVD)
Influenza Influenza viruses Airborne or contact [9][10][11][14][16][18][19][41][42]

with infected humans,
birds or animals, or
their remains

Resy
Syn

Middlle East MERS coronavirus Contact with virally [22][23][24][25][26]

coronavirus (MERS)

iratory (CoV) contaminated surfaces
rome-

Seve
respirato
(S

Fe acute SARS virus Airborne [5][6][7]
'y syndrome (coronavirus)
ARS)

Tube

rculosis Myobacterium Airborne; multiple [21]
tuberculosis

During th
of possibl
bringing 4

Possible npeasures to delay or slow the transmission of infectious:diseases include:

— provi
— provi

— provi
[43][44

In a sever]
fear of in
of absentg
schools, q
from the
assure th
non-esser|
containm

support the objective of pandemic prevention, a SCREENING THERMOGRAPH with appropriate follow-

of febrile
such as:[2!

— entra

b outbreaks of pandemics, internationally agreed measures designed to restrict the movem
y infected people were instituted and were assessed by WHO te have greatly contributed
he disease under control.

ling travel advice on travel to and from affected cauntries;
ling health information for exiting and returning travellers;

ling health screening at ports of entry and-exit.[11][12][18][20][27][28][29][30][31][32][37][40] [41]
1145]

e pandemic, absenteeism attributable to illness, the need to care for ill family members 4
fection can reach 40 % during the peak weeks of a community outbreak, with lower ra
beism during the weeks befdre ‘and after the peak. Certain public health measures (clos

workplace. Actions that reduce the likelihood of disease exposure and limit transmissi
e public of the ability to maintain domestic safety and security, advise the public to curt
tial travel and communal activities while preparing for implementation of community dise4
bnt measures asthe epidemic spreads, are important public policy objectives.[2][10][11]

persons caibe useful to separate potentially infectious individuals from others in locatid
D]

hceS.to hospitals and clinics, including emergency rooms;

ent
to

2]

nd
tes

ng

harantining household cofitacts of infected individuals) are likely to increase rates of abserce

b1,
ail
ise
To
up
ns

— entra

nces to critical infrastructure racilities;

— entrances to workplaces;

— entrances to schools;

— entrances to government buildings, including police and fire stations;

— entrances to other communal locations;

— public transportation.

A SCREENING THERMOGRAPH should be an element of the layered screening process for those diseases
specifically associated with elevated fever. It can also play an important epidemiological role in defining

Vi
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the geographical boundaries of an outbreak. A SCREENING THERMOGRAPH complying with I[EC 80601-2-
59 is a non-contact, accurate and repeatable means of quickly screening individuals for fever when
proper procedures are followed.

International experience has demonstrated numerous instances of noncompliance with the
International Standard and the recommendations of the first edition of this document, as well as
Internet postings documenting inappropriate use of radiometry and infrared cameras. It should
emphasized that the efficacy and utility of this technology is contingent on the use of both equipment
and protocols meeting the recommendations of these committees.[45]

N

In

In
co

TE The r-nnlnirnmnnfc for a SCREENING THERMOGRAPL are foundin [EC 80601_2-59

this document, the following print types are used:
Text and definitions: roman type.

Informative material appearing outside of tables, such as notes, examples and,references:
type. Normative text of tables is also in a smaller type.

TERMS DEFINED IN CLAUSE 3 OR AS NOTED: SMALL CAPITALS.

this document, the conjunctive “or” is used as an “inclusive ‘9F” so a statement is tj
mbination of the conditions is true.

in smaller

ue if any
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Medical electrical equipment — Deployment,
implementation and operational guidelines for identifying
febrile humans using a screening thermograph

1 _Scope

Thiis document provides general guidelines for the deployment, implementation and “epgration of
a §CREENING THERMOGRAPH intended to be used for non-invasive febrile temperatiire’ sceening of
individuals under indoor environmental conditions to prevent the spread of infection:

NOTE The equipment standard for SCREENING THERMOGRAPHS is found in IEC 80601-2-59.

2 | Normative references

Thlere are no normative references in this document.

3 | Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISQ and [EC maintain terminological databases for:use’'in standardization at the following addiresses:

—| IEC Electropedia: available at http://www.electropedia.org/

—1| ISO Online browsing platform: available at http://www.iso.org/obp

NOTE For convenience, an alphabetized index of defined terms used in this document is given in Annex C.
3.1
ACCESSORY

addlitional part for use with equipment in order to
—| achieve the INTENDED USE;

—| adapt it to some-special use;

—| facilitate ifs use;

—| enhangeits performance;

—| enhable its functions to be integrated with those of other equipment.

[SOURCE: IEC 60601-1:2005, 3.3]

3.2

ACCOMPANYING DOCUMENT

document accompanying ME EQUIPMENT, an ME SYSTEM, equipment or an ACCESSORY and containing
information for the RESPONSIBLE ORGANIZATION or OPERATOR, particularly regarding BASIC SAFETY and
ESSENTIAL PERFORMANCE

[SOURCE: IEC 60601-1:2005, 3.4]

© IS0 2017 - All rights reserved 1
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3.3

APPLIED PART

part of ME EQUIPMENT that in NORMAL USE necessarily comes into physical contact with the PATIENT for
ME EQUIPMENT or an ME SYSTEM to perform its function

[SOURCE: IEC 60601-1:2005, 3.8, modified - deleted Notes 1, 2 and 3]

34
BASIC SAFETY
freedom from unacceptable RISK directly caused by physical HAZARDS when ME EQUIPMENT is used

under NORMAL-CONDITION. and SINGLE EAULT CONDITION

[SOURCE:|IEC 60601-1:2005, 3.10]

3.5
CALIBRAT[ION
set of opferations that establish, under specified conditions, the relationship between values| of
quantitieq indicated by a measuring instrument or measuring system, or values represented by a
material theasure or a reference material and the corresponding values realizedby'standards

[SOURCE:|IEC 80601-2-59:—, 201.3.201]

3.6
CLINICAL THERMOMETER
ME EQUIPMENT used for measuring at the MEASURING SITE and)indicating the temperature at the
REFEREN(E BODY SITE

Note 1 to eptry: The MEASURING SITE can be the same as the REFERENCE BODY SITE.
[SOURCE:|ISO 80601-2-56:—, 201.3.207]

3.7
EMISSIVITY
ratio of the emitted thermal rate of propagation of electromagnetic energy emitted by an object af a
conseque$ce of its temperature propagated‘ina given direction, per unit solid angle about that directjon

and per upit area projected normal to the direction of a surface to that of an ideal blackbody at the same
temperatiire and under the same spectral conditions

Note 1 to eptry: The EMISSIVITY of weet,or dry human skin is accepted to be 0,98.[47][48]
Note 2 to eptry: An ideal blackhody’is described in Planck’s Law.
[SOURCE:|IEC 80601-2-59%=, 201.3.204]

3.8
ESSENTIAL PERFORMANCE
performafce ofa‘clinical function, other than that related to BASIC SAFETY, where loss or degradatjon
beyond t}1e lmits specified by the MANUFACTURER results in an unacceptable RISK

Note 1 to entry: ESSENTIAL PERFORMANCE is most easily understood by considering whether its absence or
degradation would result in an unacceptable RISK.

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.27]

39

EXTERNAL TEMPERATURE REFERENCE SOURCE

part of the SCREENING THERMOGRAPH that is used to ensure accurate operation between CALIBRATIONS
using an infrared radiation source of known temperature and EMISSIVITY

Note 1 to entry: The EXTERNAL TEMPERATURE REFERENCE SOURCE is normally imaged in each thermogram of the
FACE or prior to each thermogram of the FACE.

[SOURCE: IEC 80601-2-59:—, 201.3.205]

2 © IS0 2017 - All rights reserved
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3.10
FACE
anterior cranial FACE of the PATIENT being measured

[SOURCE: IEC 80601-2-59:—, 201.3.206]

3.11

FIXED
term meaning fastened or otherwise secured at a specific location either permanently or so that it can
only be detached by means of a ToOL

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.30, modified - deleted Note 1 and the examples]
3.12

FU
co
su

No

CTIONAL CONNECTION
hnection, electrical or otherwise, including those intended to transfer signals, data,
pstances

Le 1 to entry: Connection to a FIXED SUPPLY MAINS socket-outlet, whether singleor multiple, is not

to fesult in a FUNCTIONAL CONNECTION.

Note 2 to entry: A NETWORK/DATA COUPLING iS @ FUNCTIONAL CONNECTION.

[SOURCE: IEC 60601-1:2005, 3.33, modified - added Note 2]

3.13

HARM

physical injury or damage to the health of people or animals, or damage to property or the eny
[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.38]

3.14

HAZARD

potential source of HARM
[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.39]
3.15

IN

use for which a product, precess or service is intended according to the specifications, instru

in

No
int
no

[S
3.1

ENDED USE

rmation provided-by the MANUFACTURER
Le 1 to entry: INFENDED USE should not be confused with NORMAL USE. While both include the conce
ended by the MANUFACTURER, INTENDED USE focuses on the medical purpose while NORMAL USE in
only the médical purpose, but also maintenance, transport, etc.

URCESIEC 60601-1:2005 + AMD1:2012, 3.44]
6

power or

ronsidered

rironment

rtions and

pt of use as
corporates

MA

INUFACTURER

natural or legal person with responsibility for the design, manufacture, packaging, or labelling of
ME EQUIPMENT, assembling an ME SYSTEM, or adapting ME EQUIPMENT or an ME SYSTEM, regardless of
whether these operations are performed by that person or on that person’s behalf by a third party

Note 1 to entry: ISO 13485[49] defines “labelling” as written, printed or graphic matter:

affixed to a medical device or any of its containers or wrappers, or

accompanying a medical device,

related to identification, technical description, and use of the medical device, but excluding shipping documents.
In this document, that material is described as markings and ACCOMPANYING DOCUMENTS.

©lI
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Note 2 to entry: “Adapting” includes making substantial modifications to ME EQUIPMENT or an ME SYSTEM
already in use.

Note 3 to entry: In some jurisdictions, the RESPONSIBLE ORGANIZATION can be considered a MANUFACTURER when
involved in the activities described.

Note 4 to entry: Adapted from ISO 14971:2007, 2.8[50].

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.55, modified - replaced “standard” with “document” in

Note 1]

3.17

MEASURING SITE

partof a H

EXAMPLE
(armpit), f

Note1toe
[SOURCE:

3.18

MEDICAL
ME EQUIP
electrical
such ener

a) provi
b) inten
1y
2) fdq

—e

1

Note 1 to
necessary

Note 2 to {
vitro diagn]

Note 3 to ¢
they are ex

[SOURCE:
Note 3 an

3.19
MEDICAL

ATIENT where the temperature is measured

Pulmonary artery, distal oesophagus, sublingual space in the mouth, rectum, ear\canal, ax|
rehead skin.

ntry: This definition refers to sites measured by the thermometry.

[SO 80601-2-56:—, 201.3.213, modified - added Note 1]

ELECTRICAL EQUIPMENT

MENT

equipment having an APPLIED PART or transferring energyte or from the PATIENT or detect
by transfer to or from the PATIENT and which is:

Hed with not more than one connection to a particular sUpPLY MAINS; and
led by its MANUFACTURER to be used:

the diagnosis, treatment or monitoring of\a PATIENT or

r compensation or alleviation of disease, injury or disability

entry: ME EQUIPMENT includes those ACCESSORIES, as defined by the MANUFACTURER, which
[0 enable the NORMAL USE of the ME EQUIPMENT.

entry: Not all electrical equipment used in medical practice falls within this definition (e.g. some
ostic equipment).

ntry: The implantable/parts of active implantable medical devices can fall within this definition,
cluded from the seope of this document by appropriate wording in Clause 1.

[l deleted Notes 4 and 5]

ELECTRICAL SYSTEM

IEC 60601:1:2005 + AMD1:2012, 3.63, modified - replaced “standard” by “document”|i

lla

ng

pre

but

ME SYSTE

\/

combination, as specified by its MANUFACTURER, of items of equipment, at least one of which is
ME EQUIPMENT to be inter-connected by a FUNCTIONAL CONNECTION or by use of a MULTIPLE SOCKET-

OUTLET

Note 1 to entry: Equipment, when mentioned in this document, includes ME EQUIPMENT.

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.64, modified - replaced “standard” by “document” in Note 1]

© ISO 2017 - All rights reserved
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3.20

MULTIPLE SOCKET-OUTLET

one or more socket-outlets intended to be connected to, or integral with, flexible cables, cords or
ME EQUIPMENT providing SUPPLY MAINS or equivalent voltage

Note 1 to entry: A MULTIPLE SOCKET-OUTLET can be a separate item or an integral part of the equipment.
[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.67]

3.21

NETWORK/DATA COUPLING
any means to transmit or receive information to or from other equipment in accordamcd with the
MANUFACTURER’S specifications

Note 1 to entry: A NETWORK/DATA COUPLING is @ FUNCTIONAL CONNECTION.
[SOURCE: IEC 60601-1:2005, 3.68, modified - added Note 1]

3.22
NORMAL CONDITION
condition in which all means provided for protection against HAZARDS ‘are intact

[SOURCE: IEC 60601-1:2005, 3.70]

3.23

NORMAL USE
oppration, including routine inspection and adjustments.\by any OPERATOR, and stand-by, ac¢ording to
th¢ instructions for use

Nofe 1 to entry: NORMAL USE should not be confused wiith INTENDED USE. While both include the concept of use as
intpnded by the MANUFACTURER, INTENDED USE focuses on the medical purpose while NORMAL USE infcorporates
not only the medical purpose, but maintenance, thansport, etc.

[SOURCE: IEC 60601-1:2005 + AMD1:2012,-3.71]

3.24
OPERATOR
person handling equipment

[SOURCE: IEC 60601-1:20054+ AMD1:2012, 3.73, modified - deleted note]
3.25

OUTPUT TEMPERATURE

terpperature indicated by a thermometer

Note 1 to entry: Methods of indication can include printed, spoken, displayed and displayed remotely.

[SOURCETISO 80601-2-56:—, 201.3.216]

3.26
PATIENT
living being (person or animal) undergoing a medical, surgical or dental procedure

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.76, modifed - deleted note]

3.27
RECORD
document stating results achieved or providing evidence of activities performed

[SOURCE: IEC 60601-1:2005 + AMD1:2012, 3.98]

© IS0 2017 - All rights reserved 5


https://standardsiso.com/api/?name=e8830b2d1ab664ed4d9731cfc50106c7

ISO/TR 13154:2017(E)

3.28

REFERENCE BODY SITE

EXAMPLE

[SOURCE:

3.29
RESPONSI

part of a PATIENT to which the OUTPUT TEMPERATURE refers

Pulmonary artery, distal oesophagus, sublingual space in the mouth, rectum, ear canal, axilla
(armpit), forehead skin

ISO 80601-2-56:—, 201.3.220]

BLE ORGANIZATION

entity acc

Note 1 to 4
home use 3

Note 2to e
[SOURCE:

3.30
RISK
combinati

[SOURCE:
3.31

pbuntable for the use and maintenance of an ME EQUIPMENT Or an ME SYSTEM

ntry: The accountable entity can be, for example, a hospital, an individual clinician or a laypepson
pplications; the PATIENT, OPERATOR and RESPONSIBLE ORGANIZATION can be one and the same’pers

htry: Education and training is included in “use”.

IEC 60601-1:2005, 3.101]

on of the probability of occurrence of HARM and the SEVERITY ofithat HARM

IEC 60601-1:2005 + AMD1:2012, 3.102]

SCREENING THERMOGRAPH

ME EQUIPN

— detec
the T4

— detec
— displs
— obtai

— comp
is feb

Note 1to e
ME EQUIPM
if the temp
infrared c3

Note 2 to
TARGET ter

MENT or ME SYSTEM that:

ts infrared radiation emitted from the FACE;from which a thermogram is obtained fr
\RGET;

Es infrared radiation emitted from an EXTERNAL TEMPERATURE REFERENCE SOURCE;
ys a radiometric thermal image;

s a temperature reading from the TARGET;

File

ntry: A SCREENING"THERMOGRAPH is a non-contact, non-invasive, non-ionizing temperature screen
ENT used to medsure the FACE temperature and indicate the screened region with a different col
erature is abOve'the THRESHOLD TEMPERATURE setting. Such a device is commonly referred to as
mera.

PNtry: A SCREENING THERMOGRAPH has to identify the TARGET from the thermogram to obtain
npetature reading.

hres that temperature reading to the THRESHOLD TEMPERATURE to determine if the PATIENT

ng
ur
an

the

[SOURCE:

3.32
SEVERITY

IEC oU0U1-£2-09:—, 2ZU1.5.2U7]

measure of the possible consequences of a HAZARD

[SOURCE:

3.33
SINGLE FA

IEC 60601-1:2005 + AMD1:2012, 3.114]

ULT CONDITION

condition of ME EQUIPMENT in which a single means for reducing a RisK is defective or a single abnormal

condition

[SOURCE:

6

is present

IEC 60601-1:2005 + AMD1:2012, 3.116, modified - deleted Note]
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3.34

SKIN TEMPERATURE

skin surface temperature as measured from the WORKABLE TARGET PLANE of a SCREENING
THERMOGRAPH, with an appropriate adjustment for skin EMISSIVITY

Note 1 to entry: The EMISSIVITY of wet or dry human skin is accepted to be 0,98.[4Z][48]
[SOURCE: IEC 80601-2-59:—, 201.3.211]

3.35
SUPPLY MAINS
sotirce of electrical energy not forming part of ME EQUIPMENT or ME SYSTEM

Note 1 to entry: This also includes battery systems and converter systems in ambulances and thelike
[SOURCE: IEC 60601-1:2005, 3.120]

3.36
TARGET
region of the FACE selected for THRESHOLD TEMPERATURE comparison

[SOURCE: IEC 80601-2-59:—, 201.3.212]

3.37

TARGET PLANE
in-focus plane perpendicular to the central axis of the field of view of the infrared camera of a §CREENING
THERMOGRAPH

[SQURCE: IEC 80601-2-59:—, 201.3.213]

3.38
TO|OL
exfra-corporeal object that can be used toSecure or release fasteners or to make adjustment:

Note 1 to entry: Coins and keys are considered TooLs within the context of this document.
[SOURCE: IEC 60601-1:2005, 3.127 — modified: replaced “standard” by “document” in Note 1

3.39

THRESHOLD TEMPERATURE
temperature setting,.@bove which the SCREENING THERMOGRAPH indicates that the TARGET is
potentially febrile

Note 1 to entry: This’is typically indicated in degrees Celsius.
[SOURCE: IEG80601-2-59:—, 201.3.214]
3.40

WQRKABLE TARGET PLANE
re!. i trick } e f .

Note 1 to entry: The WORKABLE TARGET PLANE can be the whole or a part of the TARGET PLANE.

[SOURCE: IEC 80601-2-59:—, 201.3.215]
4 General considerations

This document is concerned with the aspects of the practical use of SCREENING THERMOGRAPHS used to
detect a febrile condition in various cohorts of humans, the INTENDED USE of a SCREENING THERMOGRAPH.
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Deployment provides guidelines on the appropriate physical positioning and use of SCREENING
THERMOGRAPHS in:

— international and national points-of-entry and points-of-exit;
— hospital and clinic entrances;
— points-of-entry to buildings designated by an authority with jurisdiction;

— points-of-entry to buildings used by the general public;

— pointgof-emtry toamd points-of-exit fromrworkptaces:

Implemenftation requirements should consider the information that can be obtained by such s¢reening
and its fugther value in maintaining appropriate public health standards.

The operdtional demands of a SCREENING THERMOGRAPH are influenced by environmental'conditions for
the long-term operation and function of the equipment as well as the training needed forthe OPERATR,
protocols|of use, and the need for secondary screening.

This docu]rrll‘lent is based upon the assumption that any SCREENING THERMOGRAPH used for non-invasjve
febrile tenperature screening of individuals under indoor environmental<Conditions complies wijith
IEC 80601-2-59.

5 Planning for deployment

5.1 General

Each implementation of temperature screening requites careful consideration and examination| of
the propdgsed installation site and the deployment cénhditions. Problems with and restrictions of the
site can zﬁfect the sensitivity and specificity of the“temperature screening process. The deployment,
implemenftation, operational setup and appropriate selection of the SCREENING THERMOGRAPH achigve
the best r¢sults when such problems are considered by the RESPONSIBLE ORGANIZATION.

5.2 Condition of screening site

A SCREENJING THERMOGRAPH measures SKIN TEMPERATURES by the detection of infrared radiatjon
emitted fijom the FACE and proyides the OPERATOR with an image of the SKIN TEMPERATURE distributjon
of the FACE. As aresult, the envirenment can affect both the SCREENING THERMOGRAPH and the individnal
being scr¢ened. Therefore; thiése factors need to be considered by the RESPONSIBLE ORGANIZATION| in
the planning for deploymernit.

The operating area.where the individual being screened is located should be free from significant
natural anjd forcedconvective airflow. Forced convective airflow, e.g. from air conditioning ducts, shonild
be baffled or diffused to prevent the airflow from blowing directly onto the individual being screerjed
and the cgmera and EXTERNAL TEMPERATURE REFERENCE SOURCE of the SCREENING THERMOGRAPH.

The area chosen for screening should have a non-reflective background and minimal reflected infrared
radiation from the surroundings. Reflective background such as glass panels should be avoided or
covered with opaque materials. Unwanted sources of infrared radiation such as sunlight, heaters,
electrical sources, and strong lighting (e.g. incandescent, halogen, quartz tungsten halogen) should
be avoided at the screening area, particularly within the field of view of the camera of the SCREENING
THERMOGRAPH.

The environment in which the individual is being screened can affect the SKIN TEMPERATURES. The
temperatures measured by a SCREENING THERMOGRAPH can be influenced when the individual being
screened is sweating. Sweating thresholds can vary according to a person’s fitness level, environment of
residence, length of adaptation and the relative humidity (see References [3], [51], [52], [53] and [54]).
When humidity is controlled, these effects are minimized. To produce consistent and reliable results of
the temperature screening process, it is imperative that the SCREENING THERMOGRAPH be situated in a

8 © IS0 2017 - All rights reserved


https://standardsiso.com/api/?name=e8830b2d1ab664ed4d9731cfc50106c7

ISO/TR 13154:

2017(E)

stable indoor environment with a temperature range of 20 °C to 24 °C and relative humidity range from

10 % to 50 %.
These conditions can best be achieved by creating a local, controlled environment.

EXAMPLE A walk-through booth.

5.3 Design of screening operation

y th

e

Thie cost-effective design of a screening process should be based on the number and-rate
individuals need to be screened. In very high volume situations, multiple SCREENING [CHERN
cah be required. Because each individual being screened has to pause, one at a time, in a {
frdnt of the camera of the SCREENING THERMOGRAPH, a disruption to the flow of moving peof
To[minimize disruption in high volume situations, the response time and throughput of the g
THERMOGRAPH should be capable of operating in near real time for rapid and effective scree
cah necessitate that the SCREENING THERMOGRAPH be highly automated.

Alternatively, when the response time and throughput is not as demanding, the temperature
oppration can require the individual to stand still at a set location in front of the camg
SCREENING THERMOGRAPH while the temperature is being screened. This could permit the

THERMOGRAPH to utilize a skilled OPERATOR to perform mor€ of the operations.

Thie design of the screening process and the selection:of the SCREENING THERMOGRAPH
indtallation cost and the operational cost of the temperature screening operation.

Selection of screening thermograph

e choice of SCREENING THERMOGRAPH requires careful examination of the proposed instal

Sirjce the SCREENING THERMOGRAPH is a medical device for screening (i.e. potentially identifyi
individualsj.the RESPONSIBLE ORGANIZATION needs to consult homeland security agencies, b
engineers;. infectious disease experts and other authorities with jurisdiction for additionall
in the‘proper selection of a SCREENING THERMOGRAPH for the particular application. The inaf

RESPONSIBLE

at which
IOGRAPHS
osition in
le occurs.
CREENING
ning. This

screening
bra of the
CREENING

affect the

[lation site

hents and
CREENING
MOGRAPH
ve febrile
provides

formance
[57][58][59]

hg) febrile
iomedical
guidance
propriate

selection and operation of a SCREENING THERMOGRAPH could lead to a failure to control a wid

er spread

or larger outbreak of serious infectious diseases.

The most suitable type of thermographic camera for continuous imaging is one using an uncooled
detector system, which can be used in conjunction with an EXTERNAL TEMPERATURE REFERENCE SOURCE.

6 Operation

6.1 System setup

MANUFACTURERS should provide specific recommendations in the ACCOMPANYING DOCUMENT for
the RESPONSIBLE ORGANIZATION to ensure that the performance of their products meets the stated
specification. The RESPONSIBLE ORGANIZATION should consult their medical advisor on the setting of
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the THRESHOLD TEMPERATURE. Therefore, it is important that the RESPONSIBLE ORGANIZATION be
fully aware of these operation requirements, restrictions and special features prior to operating the
SCREENING THERMOGRAPH.

NOTE1 The SCREENING THERMOGRAPH measures the SKIN TEMPERATURE of the region medially adjacent to
the inner canthus and not a body core temperature; there is a small difference in temperature between these two
sites.[62] This difference should be accounted for in the selection of the THRESHOLD TEMPERATURE.

NOTE 2  The critical setting for the SCREENING THERMOGRAPH is the THRESHOLD TEMPERATURE setting.

NOTE 3  Where automated passport recognition systems are in use, there is the possibility of integration with
the SCREENING THERMOGRAPH.

6.2 Scrpening protocol

The indiv]jduals to be screened are channelled into single file and caused to stop or pause so that the
SCREENIN{: THERMOGRAPH can capture the region medially adjacent to the inner canthi temperature
distributipn one individual at a time. Measuring individuals one at a time facilitates the captire
of a reliable thermogram and allows the determination of potentially febrile“individuals requiring
secondary screening.

The field |of view of the SCREENING THERMOGRAPH has to be adjusted such that both the EXTERNAL
TEMPERATURE REFERENCE SOURCE and the FACE of the individual beihg screened can be capturfed
by the SCREENING THERMOGRAPH. The setup also has to be arranged to ensure that the EXTERNAL
TEMPERATURE REFERENCE SOURCE is not obstructed from the field of view of the infrared camera| of
the SCREENING THERMOGRAPH during screening. For example, this can be done by barricading the path
between fhe SCREENING THERMOGRAPH and the EXTERNAL TEMPERATURE REFERENCE SOURCE. The
distance hetween the camera of the SCREENING THERMOGRAPH and both the EXTERNAL TEMPERATURE
REFEREN(E SOURCE and the FACE of the individual being screened has to be controlled as indicated in
the ACCOMPANYING DOCUMENT. Failure to ensure thats¢ither the EXTERNAL TEMPERATURE REFERENCE
SOURCE off the FACE of the individual being screened\adequately fills the WORKABLE TARGET PLANE dan
cause ina¢curate temperature measurement.

To facilitgte an effective screening operation; trained OPERATORS are stationed near the SCREENING
THERMOGRAPH'S display monitor to observe the thermogram of the individual being screened.[63] The
SCREENIN{G THERMOGRAPH is intendedito detect a human FACE with elevated SKIN TEMPERATURE| A
raised terpperature should confirmed by temperature measurement using a CLINICAL THERMOMETER
complianfwith ISO 80601-2-56. Any confirmed case of raised temperature should be handled according
to establighed medical protocals)

The workfllow has to be designed in a manner that allows ease of extraction of suspected febrile individupls
for further temperature measurements so that they do not obstruct the mainstream traffic flow.

In some gvents and\functions, when the SCREENING THERMOGRAPH is to be used together with other
screeningequipment such as a metal detection equipment, it is worthwhile to consider these screening
systems ih totality when managing the workflow and space constraints. It is important to recognjise
areas of bpttlenecks and deploy this equipment appropriately.

6.3 Interpretation of screening results

Obtaining meaningful temperature measures for the human body requires identifying a body site that
provides reliable data across a large cross-section of the population. It is important to understand that
SKIN TEMPERATURE does not solely depend on body-core temperature and can be affected by other
physiological and environmental factors. The region medially adjacent to the inner canthus of the
eye has been demonstrated to be a robust measurement site and is supplied by the internal carotid
artery (see References [3], [52], [53], [59], [60], [64] and [65]). It is for this reason that a SCREENING
THERMOGRAPH utilizes the region medially adjacent to the inner canthus for determining the body
temperature.
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Annex B shows examples illustrating the facial temperature distributions of individuals (as detected
by a SCREENING THERMOGRAPH) with different body temperatures ranging from normal to elevated
body temperatures. It is advisable to send individuals being screened whose temperature profiles are
indeterminable for more definitive body temperature measurements.

6.4 Requirements of the operator

OPERATORS play a key role in the determination as to whether an individual is febrile. Hence, it is
important that they are sufficiently trained in the following areas.[63]

a) [[OPERATORS shiould D€ proficient in recognising the proper alignment and positioning o} aperson in
the thermogram.

b)| OPERATORS should be able to operate the SCREENING THERMOGRAPH. They -need tp be able
to recognize common system problems or faults and know when to alert’the RE$PONSIBLE
ORGANIZATION.

c) | OPERATORS should be familiar with the workflow, safety issues and gretocol of the RESPONSIBLE
ORGANIZATION.

d)| OPERATORS should respond in an appropriate manner (followprotocol) as determingd by the
RESPONSIBLE ORGANIZATION when the SCREENING THERMOGRAPH indicates that an individual is
suspected of being febrile.

Refresher courses should be conducted periodically to mafntain the proficiency level of the QPERATOR.
Thje RESPONSIBLE ORGANIZATION should maintain RECORBS'of OPERATOR training and performnjance.

6.5 Requirements of the responsible organization

Thie RESPONSIBLE ORGANIZATION plays a key rolé/in the use of a SCREENING THERMOGRAPH, including the
following.

a) | The evaluation and purchase of the-SCREENING THERMOGRAPH and its periodic quality pssurance
and CALIBRATION.

b)| The number, proper location and installation of each SCREENING THERMOGRAPH and the $econdary
screening station.

NOTE1 Screeningprotocols are dependent upon the incubation times of various diseases.

EXAMPLE 1 In the transportation environment, screening should be considered both pefore and
after travel fortong journeys.[12][20][29][30][39][40][42]

c) | Protocol development, including the following.

— | Fitnessfor use determination (operational readiness check) of the SCREENING THERMOGRHAPH.

EXAMPLE 2 Daily check or per shift check.

— NORMAL USE operating procedure for the OPERATOR.

— Failure management procedures, including immediate availability of additional SCREENING
THERMOGRAPHS. When possible, parallel screening sites would eliminate delays should equipment
failure occur, and facilitate rapid movement of individuals through the screening process. The
SCREENING THERMOGRAPHS should have a reliable back-up power supply or battery source.

NOTE 2  Current systems now provide reliable technology and operational longevity.

EXAMPLE 3  Supply mains failure

— Process for handling an individual who is suspected of being febrile (individual who exceeds the
THRESHOLD TEMPERATURE).
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— Process for secondary screening of an individual who is suspected of being febrile, including
completion of a questionnaire attesting to the accuracy of their recent travel experiences.[40]

— Procedure for referral to medical personnel and/or facilities and the appropriate public health,
authorities and other organizations ensuring protection of public safety.

— OPERATOR training and performance evaluation, including maintenance of RECORDS of these events.

— Periodic review of OPERATOR training and performance, including maintenance of RECORDS of

these

events.

— Systejn maintenance procedures that are consistent with the recommendations of4 {

MANU

NOTE 3

7 Data

The RESP
the SCREE
TEMPERAT
Collecting
other org:
of public |

The RESP(
incubatiol
maintain
organizat

The colled
many juri
all metadd

FACTURER, including maintenance of RECORDS of these events.

IEC 80601-2-59 requires the calibration interval to be disclosed in the accompanying doeuments.

storage and security

DNSIBLE ORGANIZATION should collect the information from the NETWORK/DATA COUPLING
NING THERMOGRAPH. This information includes radiometric thermal images, the THRESHQ
'URE and results of the comparison of the TARGET to this THRESHOLD TEMPERATU
the data, managing them and promptly reporting them to the-public health authorities a
inizations ensuring protection of public safety is necessary in the response and managem
ealth emergencies and pandemic disease.

NSIBLE ORGANIZATION should retain this information forat least one month (normal maximy
1 time for known infectious diseases). The RESPONSIBLE ORGANIZATION should be prepared

ons ensuring protection of public safety.

ted data are electronic health information and thus subject to privacy and security lawg
sdictions. As such, access to the collected data should be restricted and access RECORDS a
ita should be maintained according te-local law.

he

of
LD
RE.
nd
ent

m
to

'he data for longer periods when deemed necessary by the public health authorities and other

in
nd
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Annex A
(informative)

Deployment considerations

The successful application of a SCREENING THERMOGRAPH is dependent on a number of factors. The

bafic requirements for operation include the facility, the environment and the equipmé
requirements are all interrelated.

a)

NO
be

NO
(e.
un
ent

Factors to consider in the application and installation of a SCREENING THERMOGRAPH iT]
should include the following.

Preventing cross-contamination:

— Location: The SCREENING THERMOGRAPH area should be positiohed near the entra
facility. The secondary screening area should be at a tangent to the SCREENING THER
area, but removed from the general traffic flow. Screeningear the entrance of t
prevents comingling.

— Secondary screening area: The secondary screening)area is a care area that should

nt. These

a facility

nce of the

MOGRAPH
he facility

equipped

with a CLINICAL THERMOMETER and ACCESSORIES that comply with ISO 80601-2-56 and should

be staffed by qualified medical personnel. The secondary screening area should be
with sanitation supplies, e.g. masks, wipes, disinfectants. To prevent cross-contamir
secondary screening area should be positiofied to allow PATIENT removal from the fa
quarantine with reasonable privacy andwith minimum exposure to others (maintain
contamination prevention).

TE1 Quarantine regulations vary by authority with jurisdiction. The RESPONSIBLE ORGANIZAT]
aware of local regulations.

TE2 In apandemic situation when groups of individuals who have travelled together are bein
. a plane load of passengers), the RESPONSIBLE ORGANIZATION should be prepared to segregate the el
il all have been screened. Furthermore, the RESPONSIBLE ORGANIZATION should be prepared to qua
ire group.

equipped
lation, the
rility or to
ing cross-

10N should

o screened
htire group
rantine the

Communication capability: The primary screening data in cases of suspected febrile temjperatures

is sent to the.seeondary screening area, which should be provided with a NETW,|
COUPLING fopreommunication to the authority having jurisdiction. This provides the RE
ORGANIZATION'with a means of sending copies of data to the public health authorities when

ODRK/DATA
SPONSIBLE
required.

The secondary screening area should have telephone and electronic communications connections

in case.of emergency.

Adequate source of SUPPLY MAINS: Since a SCREENING THERMOGRAPH can have a

prolonged

stabilization period prior to being ready for use, consideration should be given to a

means of

©lI

providing a reliable source of SUPPLY MAINS. Even a short transient loss of SUPPLY MAINS or start-
up can cause a 30 min to 40 min delay in the availability of use. Such delays can cause a significant

disruption in the flow of traffic.

Lighting: There are several significant issues that should be considered. The ambient v

isual light

level should be adequate for the OPERATOR to determine that the individual being screened is
properly positioned and free from obstruction. The lighting source should not produce significant
IR emissions, as those can interfere with the thermal image. If visual imaging is provided, the light

level should be adequate for image quality.

SO0 2017 - All rights reserved
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b)

14

IR sources: Thermal sources, either hot or cold, need to be avoided in the area around the SCREENING
THERMOGRAPH. Sun-facing windows, radiant heaters or sources of cold (cold windows or outside
walls) can interfere with the SCREENING THERMOGRAPH.

The traffic layout should be designed to channel the traffic into a single file prior to entering

each SCREENING THERMOGRAPH area.

Toilets should not be proximal to the SCREENING THERMOGRAPH area. This is to both inhibit
potential cross-infection and to prevent facial washing (alteration of the thermal profile)

immediately prior to entering the SCREENING THERMOGRAPH area.

Factofs to consider in the environment of a SCREENING THERMOGRAPH should include the followi

Humidity and temperature: the area leading to the SCREENING THERMOGRAPH and the immedi
area dround the SCREENING THERMOGRAPH should be maintained at a humidity level belgw-50 % a
a temperature below 24 °C to minimize the effects, of elevated humidity and ambient temperatu
whicl can produce sweating. See References [51], [53] and [54].

Signifficant convective airflow should be avoided in the SCREENING THERMOGRAPH area.

Factor's to consider in the set-up of a SCREENING THERMOGRAPH should include the following.

The

ihfrared camera of the SCREENING THERMOGRAPH should be pesitioned perpendicular, b

horizgntally and vertically, to the FACE of the individual being scre€ned so that both regions media
adjacent to the inner canthi can be imaged.

The

the cqrrect position and orientation relative to the camerafor proper focal distance, depth of fi

and
this

I1)111‘1age capture. There should be a means of ensuring that the individual being screened ig

whee|chairs.

The

The

bpckdrop behind the individual being set'eened and, where utilized, side screens should be

-

lhermally uniform,
npn-reflective in the IR spectrum, and
npt dark in colour in the yisible spectrum (closer to white than black).

OPERATOR should be.positioned with a clear visual field of the individual being screened a

the display of the SCREENING THERMOGRAPH. The OPERATOR can need to intervene to correct {
individual’s position-The OPERATOR should also be positioned in such a way as to divert individu
to thg secondary screening area when required.

OPERATORS shiould be assessed as to their ability to discern the colours of the rainbow scale of {
SCREENINGTHERMOGRAPH.

individual being screened and the EXTERNAL TEMPERATURE REFERENCE SOURCE should be i

oper position, e.g. a stool, marks on the floor..Consideration should be given to individualy i

ng.

hte
nd
re,

th
lly

nd
he
als

he
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Annex B
(informative)

Example facial thermograms

Figures B.1 to B.3 show example thermograms from a SCREENING THERMOGRAPH.
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NOTE

individual
This ensur

Normal afebrile male individual with a mean region medially adjacent to the inner canthi temper-

ature of 36,6 °C and an EXTERNAL TEMPERATURE REFERENCE SOURCE temperature of 35,0 °C.

Female individual with an abnormal thermal pattern due to sinusitis. The regions medially adjacent
to the inner canthi are within normal range at 36,7 °C. The display scale has been adjusted by 1 °C
at each end (to 29 °C and 39 °C) to demonstrate the thermal pattern more clearly.

Febrile male individual with regions medially adjacent to the inner canthi temperatures of 37,9 °C
(left eye), 38,4 °C (right eye) and an EXTERNAL TEMPERATURE REFERENCE SOURCE temperature of

35,0 °C.

imaged for{temperature measurement.
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These thermograms were acquired under optimal conditions as described in IEC 80601-2-59. E
is facing the camera lens at the correct level and position to avoid rotation or vertical misalignme
es that both regions medially adjacent to the inner canthi of the eyes are equal in size and are optims

Figure B.1 — Examples of properly positioned individuals
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Normal afebrile male individual properly positioned. The regions medially adjacent to the inner
canthi temperatures are 34,3 °C (left eye), 34,4 °C (right eye) and the EXTERNAL TEMPERATURE
REFERENCE SOURCE temperature is 35,0 °C. The display scale is adjusted to 28 °C and 39 °C to

demonstrate the thermal pattern more clearly.

Same individual as in a), looking down. The regions medially adjacent to the inner canthi tempera-
tures are 33,9 °C (left eye), 33,4 °C (right eye) and the EXTERNAL TEMPERATURE REFERENCE SOURCE
temperature is 35,0 °C. The display scale is adjusted to 28 °C and 39 °C to demonstrate the thermal

pattern more clearly.

d)

NO
ery

Same individual as 1n a), looking lett. The regions medially adjacent to the inner canth
tures are 33,8 °C (left eye), 34,0 °C (right eye) and the EXTERNAL TEMPERATURE REFEREN
temperature is 35,0 °C. The display scale is adjusted to 28 °C and 39 °C to demonstrate th

pattern more clearly.

Same individual as in a), looking right. The regions medially adjacent to theé-inner canth
tures are 33,9 °C (lefteye), 33,3 °C (right eye) and the EXTERNAL TEMPERATURE REFEREN
temperature is 35,0 °C. The display scale is adjusted to 28 °C and 39 2C'to demonstrate th

pattern more clearly.

TE Unless the FACE and camera lens are correctly aligned, erroxs ofup to 1 °C can be introd
ors usually lower the temperature value measured.

Figure B.2 — Examples of effects of improperly positioned individuals
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