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Foreword

committee has been established has the right to be represented on that committee. International 

The procedures used to develop this document and those intended for its further maintenance are 

on the ISO list of patent declarations received (see www.iso.org/patents). 

constitute an endorsement.

Personal safety — Protective clothing and 
equipment Respiratory protective devices.

Respiratory protective devices — 
Human factors:

— Part : eta olic rates and respiratory lo  rates

— Part 2: Anthropometrics

— Part 3: Physiological responses and limitations of oxygen and limitations of carbon dioxide in the 
breathing environment

— Part 4: Work of breathing and breathing resistance: Physiologically based limits

— Part 5: Thermal effects

— Part 6: Psycho-physiological effects

— Part 7: Hearing and speech

— Part 8: Ergonomic factors
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Introduction

selection criteria that can be used to determine who is best suited to engage in an occupation requiring 

— “shall” indicates a requirement.

— “should” indicates a recommendation.

is able to do something.

claimed and from which no deviation is permitted.”

but not prohibited.”
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1 Scope

is designed.

2 Normative references

Respiratory protective devices — Terms  de initions  graphical symbols and units of measurement

3 Terms and de initions  sym ols and a reviated terms

3.1
aetiopathology

3.2
anxiety

3.3
BP
arterial blood pressure (mmHg)

3.4
cardiac arrhythmia

3.5
claustropho ia
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3.6
dysphoria

3.7
dyspnoea

3.8
HR
heart rate (beats·min-1)

3.9
hypercapnia
excess amount of CO2 in the blood

3.10
hyperventilation

dioxide (CO2).

3.11
hypoxia

atmosphere at sea level

3.12
meta olism/meta olic rate

3.13
minute ventilation
VE

-1

3.14
paresthesia

3.15
psycho-physical effect

3.16
psycho-physiological effect

3.17
RR

)

3.18
SaO2
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3.19
stereoacuity

3.20
tachycardia

3.21
tcCO2
measured transcutaneous carbon dioxide

2 detector 
attached to the earlobe.

3.22
pho ia

desire to avoid the feared stimulus

3.23
State-Trait Anxiety Inventory

4 Sym ols and a reviated terms

VE minute ventilation

blood pressure

STAI

FFR

HR heart rate

RR

SaO2

SARS

Pa pascal

self-contained breathing apparatus

T

SA

TA

 

© ISO 2014 – All rights reserved 3

PD ISO/TS 16976-6:2014



 

ISO/TS 16976-6:2014(E)

V O2

V CO2 rate of carbon dioxide production during breathing

5 Psycho-physiological effects in luencing user acceptance of RPD

5.1 General

5.2 Physiological responses to wearing RPD and impact on performance of work

2) 
and carbon dioxide (CO2

VE

5.2.1 Oxygen (O2) and car on dioxide (CO2) in the reathing space

2 and CO2
in ISO 16976-3 and in a recent review article.[62] 2 or CO2 

VE
atmospheric O2 [10] and increased cardiac output 

[13]

2

[32] 
[11]

VE .[13]

[55]

2 [56] 
[64] [31] [15] decreased 

[45] and reduced 
[6] VE  of up to 

75 L·min-1 [49] [32]. Increased partial pressure of 
CO2 (PCO2 VE
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[6] 
[32].

use[43]. Roberge et al.[44] found that O2 and CO2
but retention of CO2 (increased tcCO2) occurred after about one hour of wear. This level of tcCO2 did not 

2 

5.2.2 Meta olic rate during RPD use

resistance of the FFR[22]

to increased breathing resistance decreased[17]
[50] Raven et al.[40]

2 2
decrease in VE [40] [62]

in subjects wearing FFR[25]

5.3 Su ective feelings of discomfort

[29]

[29] suggested that 

might be the root cause of the headaches[28].

2 
[2] 2 on 

the notion that breathing CO2 2-induced headache. As 
mentioned in 5.2.1 2 decreased performance on reasoning 

[45]

breathing elevated levels of CO2
given the wide range of human tolerance to CO2
concentrations of CO2
discomforts in the sensitive individual[43].

[12]
[37]. An 
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[14]. Other sources of discomfort 

[21].

5.3.1 Su ective feelings of dyspnoea (air hunger) due to increased reathing resistance and 
work of reathing

did not alter VE  have been reported to be acceptable to the wearer[47] [48]

VT

[17].

2 or decreased PO2

2 is low enough or PCO2 is high 

2 in the presence of a high concentration CO2 [62]. This situation is 

stimulation of VE

increases in breathing resistance[16] [23]
[17]. Increased 

breathing resistance also results in a decrease in submaximal V O2 VE
(decreased exhaled CO2 relative to O2 consumed resulting in CO2 retention) leading to an increase in 

[40]. If the resistance to breathing is increased 
2

[1] [8]. If the inspired CO2
PCO2
100 L min-1 [30] [48]

increased resistance to breathing coupled with an inhaled CO2
[22].

[37]

[37].

5.3.2 Su ective feelings of dry respiratory passages

5.3.2.1 Mouth reathing

[59] [60] or with 
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[9]

VE  of about 35 L·min-1[18] [19] [33].

[9]

[18]

[19].

susceptible individual[34]

5.3.2.2 Hot reatha le gas produced y RPD

superoxide reacting with H2
[1]

[58]

[33]

[19] [57]

switching from nasal to oral breathing[57]
[26] [7] and certain anti-

[4]

5.3.3 Su ective feelings of heat stress

[61].

5.4 Psychological responses to RPD wear

[37] observed that 
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[38].

5.4.1 Su ective feelings of claustropho ia

claustrophobia[37]. These sensations evolve over time such that the sense of claustrophobia worsens the 

[41] [42]. Others who are tolerant of 

[17]. Those more sensitive to CO2 (in terms of the sensation of 
increased VE [6] [62]. 

2 stimulation of VE
2 [46] reported that in 

2 
challenge compared to a more CO2

5.4.2 RPD pho ia

blistering agents to nerve gas[41] [42] [51]

this issue.

[35] [41]

[27]. Increased CO2 in the breathing 

to breathing[63]
[41] [42] [63].

5.5 O ective measures of psycho-physiological effects

[20] [38] as well as monitor[37]
[46] screening using 

[20]

section discusses a selection of these methods.
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5.5.1 Use of screening tool to predict the psycho-physiological effect on the RPD wearer

[41] [42]

[39]

5.5.2 Anxiety

state of the individual and has been reviewed in detail[36]

[63].

Reference [54
[16] [24] [52] [54]

appeared in more than 3 000 studies[5] and has been translated into at least 48 languages[24].

[63]. Even 

[41].

means for reducing SA in the wearer[63]
[17].

5.6 Selection criteria for potential RPD wearer

[36] [37] [39] [63]. These authors have 

CO2

2
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[41] [42]

5.7 Impact of the psychological and physiological responses
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