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Outline

Chapter 13:  Stress (pp. 324 - 334)

1.What are stress and stressors?
2.Stress effects
3.Environmental stressors
4.Psychological stressors
5.Life stressors
6.Stress and attentional resources
7.Group activity (time permitting)



1. What are stress and stressors?

According to Wikipedia,
1. Stress (biology): Stress is a body's method of reacting to a challenge. 
2. Stress (psychology): Stress is a feeling of strain and pressure.
3. Terminology

● stressor: stimulus
● stress: response
● alternative descriptions: 

stress → strain
stressor → strain
stressor → “stress”

3. Stressors:
● environmental: noise, vibration, heat, dim lighting, etc. 
● psychological: anxiety, fatigue, frustration, anger

4. Key point: Not inherent in the task itself. 



2. Stress effects

1. Psychological Experience … feeling, frustration and arousal
2. Physiological change … increase in heart rate (short-term) and long-term 

effects (e.g., change in the output of catecholamines – see later slide)
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1. Psychological Experience …feeling, frustration and arousal
2. Physiological change … increase in heart rate (short-term) and long-term 

effects (e.g., change in the output of catecholamine)
3. Stressors affect information processing performance.

•Direct effects: Degradation of input quality or precision of response 
(e.g., vibration makes it difficult to ready display, manipulate controls)
•Indirect effects: efficiency of information processing (e.g., danger or 
discomfort creates distraction)



2. Stress effects

1. Psychological Experience …feeling, frustration and arousal
2. Physiological change … increase in heart rate (short-term) and long-term 

effects (e.g., change in the output of catecholamine)
3. Stressors affect information processing performance.
4. Stressors may have long term negative effects on health.



3. Environmental Stressors (Motion)

Stressors Effects Remediation

1.Sustained motion (see Chapter 5, vestibular senses)

2.1 High 
frequency 
vibration

Effects on a particular part of body
-Repetitive stress injuries
-Precision of work drops 

Effects on Whole body
-Body posture and oxygen consumption
-Vibration may disrupt the performance of 
any eye-hand coordination task
-Disrupt the performance of purely visual 
tasks

2.2 Low 
frequency 
vibration & 
motion 
sickness

Regular sea swell on a ship, environment 
of a closed cab in a tank or ground vehicle 
causes discomfort and hard to concentrate 
on the given tasks (distraction).



3. Environmental Stressors (Motion)

Stressors Effects Remediation

1.Sustained motion (see Chapter 5, vestibular senses)

2.1 High 
frequency 
vibration

Effects on a particular part of body
-Repetitive stress injuries
-Precision of work drops 

Effects on Whole body
-Body posture and oxygen consumption
-Vibration may disrupt the performance of 
any eye-hand coordination task
-Disrupt the performance of purely visual 
tasks

• Standard “dosage” allowance
• Select tools that have less 

vibration
• Better Designs (better engine 

design, vibration-damping 
material, etc.)

• Hand stabilized by an external 
source

• Fonts larger than minimum 
specified for stable environment 

• Target sizes for control tasks 
should be larger

• Insulating both user and interface 
from the source of vibration 
using cushioning

2.2 Low 
frequency 
vibration & 
motion 
sickness

Regular sea swell on a ship, environment 
of a closed cab in a tank or ground vehicle 
causes discomfort and hard to concentrate 
on the given tasks (distraction).



3. Environmental Stressors (Thermal)

Stressors Effects Mitigation / Remediation

Heat stress • Primary indirect effect that 
degrades the efficiency of 
information processing

• Dehydration, heat stroke, or heat 
exhaustion 

Cold stress Long terms cold expose can lead to 
frostbite, hypothermia and health 
endangerment

•Distraction of discomfort and trying 
to keep warm
•Disruption of coordinated motor 
performance coordinated by the 
hands and fingers

Comfort zone: 73° – 79° F @ 60% rel. hum. (summer), 68° – 75° F @ 85% rel. hum. (winter)



3. Environmental Stressors (Thermal)

Stressors Effects Mitigation / Remediation

Heat stress • Primary indirect effect that 
degrades the efficiency of 
information processing

• Dehydration, heat stroke, or heat 
exhaustion 

• Choice of clothing, ample amounts 
of liquids

• Redesign the job to reduce the 
metabolic activity

• Fans and air conditions

Cold stress Long terms cold expose can lead to 
frostbite, hypothermia and health 
endangerment

•Distraction of discomfort and trying 
to keep warm
•Disruption of coordinated motor 
performance coordinated by the 
hands and fingers

• Wearing appropriate clothing to 
trap body heat, gloves and mittens

Comfort zone: 73° – 79° F @ 60% rel. hum. (summer), 68° – 75° F @ 85% rel. hum. (winter)



3. Environmental Stressors (Air Quality)

Stressors Effects Mitigation / Remediation

Air Quality Poor ventilation, carbon 
monoxide high altitudes causes 
anoxia which causes negative 
influences on perceptual, motor, 
and cognitive performance.
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Air Quality Poor ventilation, carbon 
monoxide high altitudes causes 
anoxia which causes negative 
influences on perceptual, motor, 
and cognitive performance.

• Improve air ventilation
• Air filter
• Redesign the work to minimize 

the expose
• Alarm carbon monoxide
• Supplemental O

2
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Any stressor that produces delayed effects should trigger steps to 
reduce its magnitude, whether or not it also induces effects on 
concurrent performance.



4. Psychological stressors 
    (Why they are difficult to study-1)

Exciting 
challenge!

Real 
Danger!

Expert

Beginner

Why is it difficult to study psychological 
stress?

Reason-1: The amount of stress for a given 
circumstance is very much related to the person’s 
understanding or cognitive appraisal of the 
situation. Because,

(1)Failure to perceive the circumstance of risk.
(2)Failure to understand risk.
(3)Too confident (overconfident) to notice the 
risk
(4)When people feel in control of the situation, 
they are less likely to experience stress than if 
they feel that other agents are in control



4. Psychological stressors 
    (Why they are difficult to study-2)

Why is it difficult to study psychological 
stress?

Reason-2:It is not always appropriate to put 
participants in psychological research in 
circumstances in which they may be stressed by 
the threat of physical or psychological damage.

 Research in this area must document in 
advance that the benefits to society of the 
knowledge gained by the research outweigh the 
potential psychological risks to the participants of 
being placed in the stressful circumstance.



4. Psychological stressors 
    (Physiological arousal)

-Stressful circumstances of anxiety and danger produce an increase in 
physiological arousal in a variety of physiological indicators, such as 
heart rate, pupil diameter, and hormonal chemistry (Hockey, 1986)



4. Psychological stressors 
    (Physiological arousal)

-Stressful circumstances of anxiety and danger produce an increase in 
physiological arousal in a variety of physiological indicators, such as 
heart rate, pupil diameter, and hormonal chemistry (Hockey, 1986)
●Catecholamines, e.g., epinephrine (adrenaline), norepinephrine (noradrenaline)

● Created in adrenal glands from tyrosine (amino acid from protein)
● Function: epinephrine is neuromodulator
● Production: stress
● Response: chemical changes, hyper-arousal (fight-or-flight)

● ↑heart rate
● ↑blood pressure
● paling/flushing
● inhibition of digestion
● constriction of some blood vessels
● liberation of metabolic sources (fat & glycogen) for muscle action
● dilation of muscle blood vessels
● auditory exclusion
● tunnel vision
● shaking



4. Psychological stressors 
    (Physiological arousal)

-Stressful circumstances of anxiety and danger produce an increase in 
physiological arousal in a variety of physiological indicators, such as 
heart rate, pupil diameter, and hormonal chemistry (Hockey, 1986)
-The level of arousal has  effects on work performance (an inverted U 
function of performance) with an Optimum Level of Performance 
(OLA)
•Performance increases as arousal increases to the OLA because the 
stressor will generally make us more motivated to work harder and 
perform better.
•On the other hand, the low in performance above the OLA appears to 
be due to a more complex set of effects of over-arousal.



4. Psychological stressors 
    (Physiological arousal)

Source: Wickens, Lee, Liu, and Becker (2004), An introduction to Human Factors Engineering, 2e, Person Prentice Hall, 
New Jersey.



4. Psychological stressors 
    (Performance in over-arousal)

Stressors Effects Mitigation / Remediation

Psycho-
logical 
stressors

(1) Attentional narrowing (cognitive 
tunneling): people tend to restrict the range or 
breadth of attention to concentrate very hard on 
only one “thing”, and to ignore surrounding 
information sources

(2) Working Memory Loss : Under stress, 
people appear to be less capable of using working 
memory to store or rehearse new material to 
perform computations and other attention-
demanding mental activities (while long-term 
memory is not much affected by stress).

(3) Strategic shifts (“do something, now”): Fast 
action often sacrifices accuracy through the 
speed-accuracy trade-off, the wrong action might 
be taken.



4. Psychological stressors 
    (Performance in over-arousal)

Stressors Effects Mitigation / Remediation

Psycho-
logical 
stressors

(1) Attentional narrowing (cognitive 
tunneling): people tend to restrict the range or 
breadth of attention to concentrate very hard on 
only one “thing”, and to ignore surrounding 
information sources

(1) Prepare for possible emergency 
stressful situations (analyze the likely 
circumstance of emergency and 
prepare necessary actions that should 
be taken) and redesign of displays, 
controls, procedures in  away that 
simplifies these elements as much as 
possible.

(2) Minimize working memory burden 
(Knowledge should be in the world) 
and utilize long-term memory.

(3) Delayed response: Caution operators 
not to take any action at all for a few 
seconds or even minutes following an 
emergency, until the appropriate action 
is clearly identified.  Breathing control, 
etc. Emergency stress management.

(2) Working Memory Loss : Under stress, 
people appear to be less capable of using working 
memory to store or rehearse new material to 
perform computations and other attention-
demanding mental activities (while long-term 
memory is not much affected by stress).

(3) Strategic shifts (“do something, now”): Fast 
action often sacrifices accuracy through the 
speed-accuracy trade-off, the wrong action might 
be taken.



5. Life Stress

Stressors Effects Mitigation / Remediation

Life stress

(e.g., Financial 
difficulty, labor-
management 
problem, deaths in 
the family or 
marital strife)

Attention level drops (the 
lack of attention, resources, 
or effort put into the job), 
distraction, divergence of 
attention  

Low productivity
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Attention level drops (the 
lack of attention, resources, 
or effort put into the job), 
distraction, divergence of 
attention  

1. Address and remove the source of stress 
within the organization (i.e., low pay, 
long working hours, future job 
uncertainty)

2. Implement stress management programs 
that can teach workers strategies for 
dealing with stress

3. Provide counselors to individuals.Low productivity



5. Life Stress

Stressors Effects Mitigation / Remediation

Life stress

(e.g., Financial 
difficulty, labor-
management 
problem, deaths in 
the family or 
marital strife)

Attention level drops (the 
lack of attention, resources, 
or effort put into the job), 
distraction, divergence of 
attention  

1. Address and remove the source of stress 
within the organization (i.e., low pay, 
long working hours, future job 
uncertainty)

2. Implement stress management programs 
that can teach workers strategies for 
dealing with stress

3. Provide counselors to individuals.Low productivity

The best solution is to try to eliminate the stress, rather than 
to deal with its consequence.
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6. Stress and attentional resources

Attend

Observe

Remember

Think Act

Environment

stimuli responses

e.g, 
Inattentional 

blindness, 
change 

blindness

e.g., 
Forgetfulness e.g., 

Availability 
bias

e.g., Slow response
Sluggish 

movement, 
speed/accuracy 

tradeoff

e.g, Distraction, 
cognitive 
tunneling



7. Group activity

Stressors Effects Mitigations / Remediations

Considering the users who are the subjects of your IE 545 project, 
identify some their stressors and effects, and generate remediations.
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