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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 proce@lures used to develop this document and those intended for its further maintenanee
described In the ISO/IEC Directives, Part 1. In particular the different approval criteria neededfor
different types of ISO documents should be noted. This document was drafted in accordance 'with
editorial ryles of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention i
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constitute

s drawn to the possibility that some of the elements of this document may.be the subjeq
ts. ISO shall not be held responsible for identifying any or all such paténtrights. Detail
rights identified during the development of the document will be in the Introduction ang
ist of patent declarations received (see www.iso.org/patents).

hame used in this document is information given for the convenience of users and does
an endorsement.

For an ex

expressionls related to conformity assessment, as well as information about ISO's adherence to
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the follow
URL: wwwiso.org/iso/foreword.html.

lanation on the voluntary nature of standards, the meaning of ISO specific terms
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ent was prepared by Technical Committee;I1SO/TC 159, Ergonomics, Subcommittee S
onomics principles.

bdition of ISO 10075-1, together with-ISO 10075-2 and ISO 10075-3, cancels and repl:
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hanges compared to the previous edition are as follows:
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— Clause|1 has been adjusted;

— Clause] 2 and the terms 3.1.2) 3.2.1.2, 3.2.1.3, 3.2.2.1, 3.2.3.2, 3.2.3.2.1, 3.2.3.2.2 and 3.2.3.3 }
been tg¢chnically revised;

— the terym 3.2.4.1 has’been added;

— the terim 3.2.3.2.3'has been corrected;

— Table A.1 has been updated;

— a linkagebetweenrtS6-1H0875-1and156-6385hasbeenrhighlighted-where-applieable:

A list of all

Clause

3 has been restructured.

parts in the ISO 10075 series can be found on the ISO website.
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Introduction

This document represents an extension of ISO 6385, with special respect to mental workload, describing
general issues, concepts and terms in more detail because of the specific consequences that have to be
taken into account in this domain.

These concepts from the field of mental workload include mental stress, mental strain and their effects.

Since there is a variety of different conceptions concerning mental workload, mental stress and mental
strain, both in colloquial as well as in scientific usage, a standardization of the relevant concepts and

teraS M tne T1eld of ergonomics 1S required.

Int

his document, mental workload is considered as an umbrella term encompassing niental stress and

mental strain. Mental stress is considered as a neutral term rather than the negative outcome from

WOl
eng
and
the

kload and other factors adopted in other approaches. In this way, it reflects a parallg¢l with the
ineering use of the terms stress and strain. Thus, mental stress refers to the'causes of mental strain,
mental strain refers to the effects of that stress in the individual. This is*¢onsistent witl the use of
terms in other ergonomics standards, e.g. on thermal stress (see ISO 7933).
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INTERNATIONAL STANDARD

ISO 10075-1:2017(E)

Ergonomic principles related to mental workload —

Part 1:
General issues and concepts, terms and definitions

1 [Scope

Thif document defines terms in the field of mental workload, covering mental stress and me

an

reldtions between these concepts involved.

In this document, mental workload is regarded as an umbrella or generic¢ term, referring
congepts and constructs mentioned in the document and does not haye a*specified or st3
megning of its own within the document. This is consistent with the use of the term in ¢

an

the|causes and the effects. In this document, the term mental workload will thus not be t

tec
NO'I

Thi
inte
erg
Thi
wit

short- and long-term, positive and negative consequences of mental strain. It also s

its applications, where it can refer to mental stress, mental strain and their effects,

nical term but only as a reference to the domain of mentalwrkload.
E Annex A gives additional explanations of terms and goneepts.

5 document applies to the design of working conditions with respect to mental work
nded to promote a common usage of terminolog§between experts and practitioners in
pnomics as well as in general.

5 document does not address methods of measurement and principles of task design, whi
nin ISO 10075-2 and ISO 10075-3.
Normative references

re are no normative references in this document.

Terms and definitions
the purposes ofthis document, the following terms and definitions apply.
and I[EC maintain terminological databases for use in standardization at the following aqg

[SO Online browsing platform: available at http://www.iso.org/obp

IEG Electropedia: available at http://www.electropedia.org/

htal strain,
ecifies the

F to all the
indardized
rgonomics
.e. both to
reated as a

oad and is
the field of

h are dealt

dresses:
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3.1 Terms and definitions associated with mental workload

3.1.1

mental stress

total of all assessable influences impinging upon a human being from external sources and affecting
that person mentally

Note 1 to entry: Since mental stress in this document refers to the total of all assessable factors impinging
upon an individual mentally, the colloquial usage of the term mental stresses (plural) is inconsistent with the
definition of mental stress in this document. The “total of all assessable influences” means that mental stress
is usually comprised of different factors contributing to this total. The combination of all these factors is the
resulting mentat STress. Additionat factor TATge The TeSUITing Tental STress,; DUt are not considered ashew
kinds of meptal stress. It is the result of the coaction of all effects that is referenced by the term mental stress| For
these reasops, a clear terminological differentiation between mental stress as the total of all impinging effects
(as defined pbove) and single or multiple factors as components of this mental stress is required.

W O O T

Note 2 to erftry: The use of “mental stress” in this document is compatible with the use of the term “work st
in ISO 6385] where it is synonymously used with the term “external workload”.

3.1.2
mental sty
immediate

ain
effect of mental stress (3.1.1) within the individual depending on their current condition

EXAMPLE

Note 1 to en
the total, im

3.2 Cons

NOTE ’

3.2.1 Fag

3.211
warming-
frequent c
reduction

3.2.1.2
activation|
internal st

Examples of relevant conditions can be age, gender, skills, coping strategies, fatigue, mood.

try: Considerations in 3.1.1, Note 1 to entry also apply to the concept of mental strain, which refe
mediate impact within the individual resulting from mental'stress.

equences of mental strain

'he order of the following terms and definitions does not imply any functional relationships.

ilitating effects resulting from short-term exposure

1p effect
bnsequence of mental strain(3.1.2) which, soon after an activity has started, results
fthe effort required to perform that activity relative to the effort initially required

hte resulting in-inereased mental and physical activity

Note 1 to e
intensity. T
functional e

1try: Mentakstrain (3.1.2) can lead to different degrees of activation, depending on its duration

ere is arange in which the activation level is optimal, e.g. neither too low nor too high, ensuring
fficiency.

3.2.1.3

's to

na

and
best

learning

process based on (work) experiences that leads to enduring changes in behaviour or behavioural
potential, e.g. plans, attitudes and values

3.2.2 Facilitating effects resulting from long-term or repeated exposure

3.2.2.1

practice effect

enduring change in individual performance, associated with learning (3.2.1.3) processes, following
from repeated experience of the same kind of mental strain (3.1.2)

© ISO 2017 - All rights reserved
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3.2.2.2

competence development

complex form of learning involving the acquisition, consolidation, enhancement and/or differentiation
of cognitive, emotional, social and motor skills and abilities, as strain-related consequence of an active
engagement with a task

Note 1 to entry: Competence development can have different facets, e.g. factual, methodological and/or social ones.

Note 2 to entry: Competence development is a facilitating long-term effect of the exposure to mental stress (3.1.1).

E Impairing effects can be distinguished by the temporal pattern of their emergence ald recovery,

hding the means necessary to achieve this recovery (which can require taking time for-recyperation or
tion in activity). They can also be distinguished by their symptoms which can be general.6r moie specific.

3.2

NOT
incl
vari

3.2
me
tem
dur]

3.1

htal fatigue
porary impairment of mental and physical functional efficiency, depending on thg
htion, and temporal pattern of the preceding mental strain (3.1.2)

intensity,

Note 1 to entry: In contrast to fatigue-like states (3.2.3.2) recovery from mental fatigue is achieved by rest rather

than changes in activity.

Not¢ 2 to entry: This reduced functional efficiency becomes appafent, e.g. in feelings of tiredness, lesf favourable
relafionships between performance and effort, type and frequency of errors. The extent of this injpairment is
also determined by individual preconditions.

3.213.2

fatigue-like states

stafles within the individual as effects of niental strain (3.1.2) resulting from situatiops offering
little variety, which, in contrast to fatigue; quickly disappear after changes in the task pnd/or the
envjironment/situation

fatigue-like
brindividual

3.2{13.2.1
mohotony

rowsiness,

nsiveness,
b, uniform,

Imbly tasks,

e e “ed vigilance
(3.2.3.2. 2) Recovery from thls state does not necessarily occur 1mmed1ately after a change in the environment
or the task.

Note 2 to entry: Monotony and reduced vigilance (3.2.3.2.2) can be differentiated with respect to the circumstances
of their causal conditions, not with respect to their effects on performance and symptoms of alertness. Monotony
can be found in uniform tasks with a high degree of repetitiveness.

3.2.3.2.2

reduced vigilance

state with reduced activation and detection performance mainly associated with monitoring tasks
offering only little variation

EXAMPLE Reduced vigilance can be found in monitoring or inspection tasks, e.g. when monitoring radar
screens or instrument panels.

© IS0 2017 - All rights reserved
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Note 1 to entry: Performance decrements usually occur after 5 min to 20 min into task performance. The
recovery from this decrement occurs immediately after a change in the environment or the task.

Note 2 to entry: Monotony (3.2.3.2.1) and reduced vigilance can be differentiated with respect to the
circumstances of their causal conditions and the usual pattern of recovery, not with respect to their effects on
performance and symptoms of alertness.

3.2.3.2.3

mental satiation

state of nervously unsettled, strongly emotional rejection of a repetitive task or situation in which the
experience is of “marking time"“ or “not getting anywhere"”

ntry: Additional symptoms of mental satiation are anger, decreased performance and/or feellngs
, and a tendency to withdraw. In contrast to monotony and reduced vigilance, mental satiatidn is
bd by an unchanged or even increased activation (3.2.1.2) level, coupled with a negative evaluatiqn of
ling to an adverse emotion or mood.

Note 1 to €
of tiredness
characteriz
the task lea

3.2.3.3
stress response
state within the individual characterized by increased mental (including both gegnitive and emoti¢nal

component
mental strq

EXAMPLE
restrictions
with expect

Note 1 to 4
individual's

3.24 Im

3.2.4.1
burnout
state char

s) and/or physical activation (3.2.1.2) resulting from their negative interpretation of
ss (3.1.1) to which they are exposed as threatening their goals andjor values

This state can be found in individuals working on a taskidr with tools and/or under f{
which from the perspective of the individual endanger task aceomplishment or make it imposs
ed negative consequences for the individual.

ntry: According to this definition, the stress response‘is necessarily negative, arising from
negative interpretation of the mental stress (3.1.1) relative to their available resources.

pairing effects resulting from long-term or'repeated exposure

hcterized by perceived mental,,emotional and/or physical exhaustion, a distant attif]

towards ome’s job, and perceived reduced performance capacities, resulting from prolonged expoq

to specific

Note 1 to e
feeling of oy}

Note 2 to ¢
satiation, ar

Note 3 to eq
jobs in call
emotionlesq

kinds of mental stress (3.1.19

htry: The perceived mental) emotional, and/or physical exhaustion expresses itself in an endu
erload, irritability, ten§ion and lack of drive.

ntry: Specific conditions leading to burnout are those which in the short term result in fati
d/or monotony:

try: A distantattitude towards one’s job and job content within service-oriented tasks (e.g. nurs
entres, gastronomy) is called depersonalization and expresses itself, for example, in reacting wit
, blunted and cynical attitude towards others.

Note 4 to e

htly: “Perceived reduced performance capacity” is a tendency to evaluate one’s own perform

the

ime
ible,

the

ude
ure

ring

oue,

ing,
h an

nce

ability negatively and to have insufficient coping strategies. It is characterized by a lack of, or a reduced, job-

related self-

esteem.

Note 5 to entry: There might be other impairing effects with long-term potential which are not listed in this
document because they are otherwise already defined and/or the causal relations to the eliciting conditions are
not sufficiently well established.

© ISO 2017 - All rights reserved
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4 Concepts

4.1 General

Any activity, even a predominantly physical one, imposes mental stress. “Mental stress” in this case is
a term employed to designate any external influence impinging upon human beings and affecting them
mentally.

Mental stress can have both positive and negative effects.

nan beings.
Theg immediate, direct consequences of mental strain are facilitating effects on the ond hand and
impairing effects, e.g. mental fatigue and/or fatigue-like states, on the other. Indirect consgquences of
mental strain may be practice and training effects. The consequences of mental strain.menfioned here
may differ in form and intensity, depending on individual and situational preconditions.

4.2| Mental stress

4.2{1 Components of mental stress

In this document, the term "mental" is used for processes of(thuman experience and |behaviour.
Accprdingly, the term is related to cognitive and emotional-pfocesses. The term "menta] stress” is
usefl because cognitive and emotional processes are related to“each other. Hence, it is not ppssible and
not|reasonable to analyse these processes separately. In total, mental stress is a term for 3ll external
inflpences affecting the human being mentally.

Mental stress usually comprises various external:stress factors (see Table A.1) whicl affect an
ind{vidual as combined, not as isolated stress factors, leading to cognitive and emotional|processes.
Correspondingly, mental stress has different quantitative and qualitative characteristics depending on
thelspecific characteristics of the work taskand the conditions in which they are executed. The analysis
of miental stress for an existing or planned ‘work system can identify a stress composition which has a
different mixture of cognitive, emotianal or social elements. Depending on the type and intensity of the
mental stress and the temporal strugture of its impact (i.e. duration, location and variatign in time),
different effects of mental stresswill result.

Mental stress exceeding human information processing capacities will directly lead to errorf in human
performance. In such cases;”’mental stress attains a level making the required task accomplishment
impossible in principle.-Such dysfunctional requirements shall therefore be avoided by pdequately
des]gning tasks, tools, dnd human machine/computer interfaces.

EXAMPLE Méntdl stress exceeding human information processing capacities can be initiated by|the amount
of ifformation.orthe complexity of the information to be processed or need for parallel processing of jnformation
in ifjcompatible/channels or stages of processing (e.g. in an emergency situation in a process control $ystem with
nonfprioritized alarms). Such situations/conditions can be avoided by, for example, prioritizing [alarms and

optiEizing their displays.
Variations in mental Stress, as mentioned above, can lead to an INCrease or decrease or me ntal strain.

Short-term consequences of mental strain can lead to positive effects such as learning. On the other
hand, negative consequences of mental strain can also occur, namely, fatigue and/or fatigue-like states.

Long-term positive consequences of mental strain encompass the development of competences. A
long-term negative consequence of mental stress can be burnout. The characteristics and intensity of
these consequences will depend on the given individual and situational preconditions. Mental stress
is optimal if negative consequences of mental stress are avoided and beneficial effects are achieved.
Accordingly, the optimal stress conditions aimed at can only be achieved by appropriate task design as
well as design of the situational conditions, such as those described in Table A.1.

© IS0 2017 - All rights reserved 5
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4.2.2 Short- vs. long-term effects of mental stress

When discussing short- or long-term effects of mental stress, care has to be given to what short-term or
long-term effects mean, or to what these expressions of short- or long-term refer. They encompass three
separate dimensions: (1) the duration of the exposure to mental stress (from minutes to a whole work
life), (2) the onset of the effects (immediate to delayed), and (3) the duration (temporal persistence)
of the effects (from transitory to chronic). Mental fatigue, for example, can result from a short-term
exposure to mental stress (with a high intensity of stress in the area of minutes or hours). Fatigue starts
after a short delay (given that the workload is high) or at the last part of a shift, but is usually transitory,
i.e. can be reduced/compensated by adequate recuperation. The same, with regard to the onset of the

ra

effects, apy
short time

Repeated ¢
or eliminat
from one’s
over time.
as the expc
the exposu
some cases

Other long
exposition
ergonomic

EXAMPLE 1
in changes i

EXAMPLE 2
can be foun

Long-term
and the de

I the value structure, e.g. in a reduction in the value of sgcial participation.

lies to monotony and satiation All these short-term effects (where the effects appear aft
of exposure) can be eliminated by a change in the task and not necessarily by rest only:

xposure to conditions leading to satiation, even where any short-term effects can bg redu
ed by rest periods after work periods (e.g. a working day), can eventually lead 'to aliena
work (one of the components of burnout), as a response to this continuing, repéated expoq
Such alienation is usually not transitory but persists for longer periods, atyleast for as |
sure to the adverse conditions persists. It can become a chronic state which persists eve
re to the adverse working conditions is terminated. In such cases, specific interventions
, person-oriented) are necessary to reduce the effects.

term effects with a delayed onset and persisting or chronicreactions based on a long-t
can be found in changes in individual characteristics, e.g. as\a result of an exposure towd
hlly unfavourable working conditions over a longer periad of time.

Being exposed to a working time system which leads to.a restriction of social activities can re
Immediate or at least short-term responses with long-lasting effects to very short-term expo
1 in traumatic experiences, where some of the effects persist over the entire life span.

effects are not restricted to impairing.dpnegative effects. Skill acquisition (e.g. via pract

ced
fion
ure
ong
bn if
(in

brm
rds

sult

bure

ice)

Felopment of competences require working conditions which allow for such an improve

ent

in skills and capabilities and which are desigrned to match requirements and capabilities. For skills

and compe
whereas fa
required.

tences of lower complexity, progress can be expected after a rather short time of expospre,
r the acquisition of more complex competences, long-term and repeated exposure will be
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