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“Children’s lives impinge on society in ways
which differ from the influences of adults.
Yet adults are responsible for the
environment which children experience. So
It IS Important that adults so design the
environment of children that the children
themselves grow, benefit, and enjoy their

developing lives”
Corlett, N.( 2008). Forward. In R. Luder and V. Berg Rice (Eds.)
Ergonomics for Children: Designing products and places for toddler
to teens, p. v)



World Population Distributions

P. Johnson (2007). VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.
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Differences between Children and Adults

At age 5 kids are 1/2 - 2/3 the size of adults yet  use the same computer input devices?
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P. Johnson (2007). VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.




Students taking a “stretch” break
while working on the computer in
school

Students using notebook
computers at home

Students using computers at
school in Cambodia

Student wearing backpacks on a
field trip in The Netherlands



Children and Computer Use

P. Johnson (2007). VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.

Children’s computer use over time Percentage of 5-17-year-olds using
(US Dept. of Education and US Census Bureau) computers or the Internet by age:
100 2001 (U.S. Census Bureau)
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® Computer use is widespread, 80% kids using the comput er
by age 6, over 80% kids use computers in schoolandh  ome

® Swedish study - majority of computer use is in the ho me ...
... hot school (computer used 8 — 10x more at home)

® Computer workstation at home likely to play a critical role
(more so than school)



Percent

Type of Use in Home by Age

P. Johnson (2007). VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.
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Likely mouse use predominates at younger ages



Examined the nature and
guality of research related to
the relationship between
computer use and health
among children

Less than 18 years and attending
school

Excludes college students

J. Steven Moore (2007). Computing and Children. VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.



Results

Prevalence of discomfort varied from
8% - 71%
Neck/back most commonly affected

Inconsistent relationships between
prevalence and predictor variables

J. Steven Moore (2007). Computing and Children. VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.



Summary

Current knowledge is limited, sparse,
and unsophisticated

Designs and methods have inherent
iImitations that challenge validity

nconsistent relationships between
oredictors variables and symptoms

_ack of evidence does not mean
ack of opportunity or an issue

Current evidence Is inadequate to
prescribe or specify criteria for child-
friendly computing

J. Steven Moore (2007). Computing and Children. VIl Biannual HP Office Ergonomics Council meeting, Houston, TX, 7/17/07.






University Students’
Notebook Computer Use

Field Study | Field Study 2 Field Study 3
January-March 2007 October-December 2007 February-April 2008



Field Study 1
Research Questions

What is the notebook computing
experience?

Is there a relationship between self-
reported musculoskeletal discomfort?

Is the use of notebook accessories or
notebook accessories & participatory
ergonomics training effective in reducing
self-reported notebook computer-related
musculoskeletal discomfort?




Study Design: Field Study 1

3 months

289 Participants (undergraduates)

Control
2 experimental conditions

Control Condition (A Tower):
The Computer & Health Survey
Ergonomics quiz
Computer usage software installed on notebook
computer

Experimental Conditions:

External notebook accessories, e.g. an external
keyboard, external mouse and notebook riser &
control condition (B Tower)

+ 30 minute participatory ergonomics education,
goal setting & control condition (C Tower)




Results



Findings: External Devices

When university students were given external mice and
keyboards

74% used the external keyboard

90% used the external mouse
Median daily computer use was 2.5 hrs/day with a
ratio of pointing device to keyboard use of 3:1

External input device use exceeded notebook
keyboard and pointing device use by 2:1

One-third of students took their external mouse
with them on Spring Break (only 8% used their
external keyboard)

Based on median daily activity:
58% of students never used the numeric keypad
97% NumAlpha keys vs 3% Numeric Keypad

Jacobs, K., Johnson, P., Cheng, H., Dennerlein, J. (2008) Patterns
of Computer Use in a Population of College Laptop Users.



FIndings

Students self-reported musculoskeletal discomfort with
notebook computer use at pre-study.

58%-78% self-reported discomfort

Students who used notebook accessories self-reported less
discomfort with notebook computer use.

49%-65% self-reported discomfort

Students who used notebook accessories and participated in
a participatory ergonomics workshop with follow-up
self-reported less discomfort with notebook computer use.

64% self-reported discomfort at pre-study
49% self-reported discomfort at post-study

Students self-reported taking more computer breaks at
post-study.
74%-94% self-reported taking computer breaks

Unable to ascertain which notebook accessory decreased
self-reported musculoskeletal discomfort



Study Design: Field Study 1

48 Participants [12 in each condition]
Control
3 experimental conditions

Control Condition:

External wireless keyboard and mouse & mousepad
with ergonomic tips

Small group participatory ergonomics education

Experimental Conditions:
Ergonomic chair & control condition
External 17" HP desktop display & control condition
Notebook riser & control condition



Control Condition M6

Pre-study without accessories Pre-study with keyboard &
mouse

Post-study with keyboard &
mouse



Chair Condition C1

Pre-study without chair Pre-study with chair

Post-study with chair



Desktop Display Condition D5

Pre-study without accessories Pre-study with desktop
display

Post-study with desktop
display



Notebook Riser Condition R8

Pre-study without accessories Pre-study with notebook riser

Post-study with notebook riser



Study Design: Field Study 2

Ecological momentary assessment collection method:

Daily monitoring of self-reported musculoskeletal discomfort &
computer use via Personal Digital Assistant (PDA)

Daily computer usage tracked by:
WorkPace® software by Wellnomics

Computer Usage Monitor (Tools for exposure assessment of
physical risk factors of VDT Workers; NIOSH 2 RO1 OH003997,
Pl. Jack Dennerlein)

Weekly check-in sessions:
Daily PDA surveys downloaded
Visual Analog Comfort Scale completed
Participants received $10 iTunes gift card

Raffle drawing of iPod at the conclusion of the study
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Preliminary Findings

Students are self-reporting discomfort with notebook computer use.

University students embrace the use of notebook computers and use
them in multiple environments.

These students are willing to try notebook accessories, but constricted
workspaces limit usability.

There is frequently a mismatch between the student, the
school/dormitory environments, and the notebook computer.



My experience treating college
students In pain Is that they
are motivated to follow good

advice and rapidly pick up
ergonomic principles.

David Rumpel
University of California

San Francisco



http://people.bu.edu/kjacobs/



















Backpack Awareness Days in Iceland
Promoted by iojupjalfun
(Occupational Therapy)









Technology Is a core part of modern
children's development. Teaching
children to interact appropriately with
technology will give them lifelong skills.
My goal is to help educate children to
use technology wisely, and to work
with technology developers to guide to
mould technology to have positive

effects on child development.

Leon Straker
Curtin University
Perth, Australia



Children’s home and school IT
environments should provide and
encourage a balanced lifestyle of

physical activity, old and new

technologies.
Courtenay Harris
BAppSc(OT) GDipEd MScOT
Associate Lecturer / PhD Student
Curtin University of Technology
Western Australia



My work has been with school furniture, teaching children
and their teachers through their students (yes, that's the
best way we've found!) how to select seating and desks

that are right for them and the task.

Expanding this model out into other aspects of ergonomics
can only go so far however, and ultimately the teachers
will have to become involved in a professional capacity.
That means teaching the teachers, as Hadas Dekel and

Ephrat Heyman are at a Teachers Training College in
Israel - the only ones in the world | know of doing this -
through the trainee physical education program. The
curriculum is always too full for ergonomics to be taught as

a subject. Rather it will have to be taught as a way of life -

good habits being promoted and reinforced by well versed

teachers, just as manners might be.
Pat Kane
Furnware Limited
New Zealand



All students,
from kindergarten to university must

work in ergonomically well designed living
and work environments.

All teachers (and other educators such as

principals) must have ergonomic literacy.
We have such a course called Health
Education and Ergonomics at Riga
Teacher Training and Educational
Management Academy, which is a
requirement for all teachers since 2004.
Janis Gedrovics
Latvia



| apply ergonomics in a country where very little money is invested
on hardware for schools, so you actually have to change attitudes
and behaviours in order to achieve an improvement in living

conditions. Our resources are still focused in basic nutrition, health

and violence interventions. In Colombia our discipline is understood
as “ergonomic furniture”. Ergonomics studies all human activities,

thus it must be applied to our everyday life and the result should be

that everyone has to take care of their own body and mind, keeping
both from any injuries. So | insist, with teachers and children, a lot

of things:

1. Appropriate clothing (not high heels, comfortable shoes and

clothes)
2. Change the pedagogic method in order to not be shouting. |
always remind them to guide the learning process, become tutors.
3. Keep themselves properly hydrated and if they can do the same
with the kids. Performance is really enhanced with this.
4. Do some stress reducing exercises such as breathing.

5. Teach them how to use decision making techniques so they can
sort out with ease the situations they are confronted with.

All of this might sound as common sense but it has really helped to

change lifestyles and is a very cheap approach.
Maria Lucia Pineda Robayo
Independent Ergonomics, Industrial Psychology and Total Quality Management
Consultant in school settings
Columbia



As an optometrist who specializes in computer
vision issues, | see many children who use
computers on a very regular basis. This not only
Includes school work but video gaming as well. We
are a digital society and kids are growing up looking
at digital images more and more. This can create
excessive focusing demands on their eyes, so |
continue to encourage them (and their parents) to
follow the
"3-B" approach: Blink, Breathe and Break.

We blink about 1/3 of normal when looking at a
computer screen, so dry eyes can become an issue.
Breathing is obviously important in maintaining
blood flow and oxygen to the brain and tissues; and
for breaks, | recommend the "20/20/20" rule: Every
20 minutes, take 20 seconds and look 20 feet away.
This allows the eyes to un-focus and relax.

Jeffrey Anshel, OD



| guess a great thing would be for kids to
realize that it might not always be them
when they have a problem with

something, and if they knew a bit about

ergonomics, they could at least consider
that it could be the way the thing was
designed. This is not to say that they
don't ever have to take responsibility

for messing up.

At the same time, | think thinking about
ergonomics could spark a lot of creativity
from young people, to think about how
else things could be designed, so they
(people + things) could work better
together.

Carolyn Sommerich, PhD
Ohio State University



If the shoe fits, wear it. If the mouse
and keyboard fits use it. Someday, as
kids grow, hopefully their computer
iInput devices will grow-up with them
matching their strength, size and

stature.
Peter Johnson

University of Washington



First and foremost, children need to learn how to question and think
critically. They need to be able to identify when things work well
and are 'user friendly' and when they are not.

Second, before beginning a project, they need to consider the
Tools, the Environment, the Systems involved and the Task itself
before beginning (TEST). Considering the TEST will help the
individual identify the best possible plan or model prior to taking
action.

Third, addresses how the TEST should be accomplished. Children
and adults often want to go too fast, without sufficient planning and
preparation for the TEST, so they should be taught to consider
using the word SPEED backwards. Instead of 'SPEED', think
DEEPS: Design for Effectiveness, Efficiency, Productivity and
Safety.

Question, Think, and take action through TEST SPEED
Dr. Valerie Berg Rice

Texas, USA



What is needed is for an individual or group to create and present
a pro-bono ergonomics curriculum to the public school system.
Within the curriculum, | would encourage laboratory activities
centered around "The Five Fundamentals Fallacies of
Ergonomics” as presented by Pheasant (1986) as well as the risk
factors for musculoskeletal injuries presented by NIOSH. Faculty
could be taught how to GUIDE students into creating laboratory
experiences to test these fallacies. For example, children try on a
fitted baseball cap designed for the average head circumference
of that age group. They could then measure each other’s head
circumference and quickly validate that “if it works for the average
person — it will be satisfactory for all” is a fallacy of Ergonomics.
They could then explore baseball caps with elastic and sliding
strap backs, etc. to find the best fitting cap for their classmates.
Numerous fantastic laboratory experiences related to
musculoskeletal injury could be centered around band class
(awkward work postures, repetition, forceful exertions,
environmental temperature, noise) to computer science (studying
the computer operator and work station interface).

Dennis G. O'Connell, PT, Ph.D., FACSM
Shelton-Lacewell Endowed Chair of Physical Therapy

Hardin-Simmons University Texas, USA



Like most public health issues,
prevention efforts for the next
generation of workers needs to
Incorporate
musculoskeletal health.
Ergonomics iIs an integral part of
this prevention effort.

Jack Dennerlain
Harvard University
School of Public Health



We are not innate ergonomists!
It IS our responsibility to teach

ergonomics to chi
with essential life
for healt

dren to provide them
ong protective skills

Ny working.

Alan Hedge

Cornell

University



WORK

A Journal of Prevention, Assessment & Rehabllitatio n
Special Issue
Ergonomic Issues Concerning Children, Youths, and S tudents

Completed a call for papers, received 24
submissions, all are reviewed and revised
manuscripts are being submitted

Guest editor, Dr. Carolyn Sommerich, PhD
Ohio State University

http://www-iwse.eng.ohio-state.edu/ISEFaculty/sommerich/Work_special_issue.html
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