Driving and Ergonomics — Fact Sheet

IS SITTING IN A CAR SEAT THE SAME AS SITTING IN A CHAIR?

No, even though you are sitting, they are different activities. When you use the
steering wheel, your hands and arms are higher than when you are working at a
desk. To operate the brake and accelerator pedals, you have to extend your legs
more forward than you would when sitting at a desk. One foot may be flat on the
floor and the other at an angle to operate the accelerator and brake pedals. If
your vehicle has a standard (manual) transmission, you must use the other foot
on the clutch and one arm and hand to operate the gear shift.

In addition, your body experiences up-and-down vibrations from the car
travelling on uneven or bumpy road surfaces and the body moves sideways when you
turn on corners. Depending on how fast you accelerate or decelerate, you will
feel a force on your body.

CAN DRIVING CAUSE DISCOMFORT OR PAIN?

Yes. Discomfort and lower back pain are frequent complaints reported by drivers.
In the United Kingdom, the term “repetitive driving injury” (RDI) has been used.
These injuries include foot cramps, low back pain, stiff neck, and sore
shoulders from poor posture, stress, tension, and staying in one posture or
position for a extended period. RDI is a form of a work-related musculoskeletal
disorder (WMSD).

WHAT OCCUPATIONS ARE AT RISK?

Any person who spends a lot of time in a vehicle (car, truck, ambulance, etc.)
is likely to experience aches and pains. Drivers tend to experience pain more
often as it is more difficult to shift body positions while driving. However,
passengers can also feel the same effects if they are sitting in a vehicle for
prolonged periods without changing position or getting out of the vehicle and
stretching or taking a break every hour or two where possible.

WHAT CAUSES THESE ACHES AND PAINS?
Causes include:

e Poor posture — from personal habit, or from an improperly adjusted or
fitted seat
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e Low frequency whole-body vibration in moving cars and trucks can contribute
to effects on the lower back

e The shape of the vehicle seat itself may put pressure on selected parts of
the legs, back and buttocks. This contact can lead to pain or discomfort at
pressure points and may affect blood flow to the legs and feet.

IN GENERAL WHAT DO I NEED TO KNOW TO IMPROVE DRIVING COMFORT?

To be comfortable while driving, look for features such as the interior of the
vehicle designed to provide postural and thermal comfort, sufficient “room” or
space, acceptable noise levels, and adjustable features that allow the driver to
fit the vehicle to their needs.

A vehicle’s interior must be adjustable so drivers of different heights and
shapes can:

reach the pedals and controls,

have sufficient headroom,

sit high enough to see out the front and side windows and mirrors, and
reach the steering wheel without stretching the arms.

The driver should have sufficient room (25 — 30 cm or 10 — 12 in) between the
steering wheel and his or her chest (breast bone) in order for the seat belt and
air bag to provide the maximum safety protection in case of a crash. The
steering wheel column should not interfere with leg movement or bump the knees
when getting in and out of the vehicle or while steering and operating the
pedals.

You may also wish to make small adjustments to the seat from time to time if you
are driving for long periods of time. Any position can become uncomfortable if
maintained for a long period of time. As well, try to gently move your arms,
legs, and neck if you are stopped at lights.

MORE SPECIFICALLY, WHAT DO I LOOK FOR WHEN SELECTING A VEHICLE?
Consider the following factors:

e Does it match requirements for the body size of the driver(s) and any
physical limitations the driver(s) may have?

e Do the layout and ergonomic features of the vehicle (e.g., steering wheel,
seat, pedals and other controls, displays) meet your needs?

e How much time per day does the driver use the vehicle and what distance
does he or she drive per year?

e Does it have features that assist in the kind of work the driver does,
e.g., an easy to load trunk for a salesperson who takes samples to clients?

If buying vehicles for a specific group of workers, ensure that they are able to
provide input on the selection of vehicles.

Examine various aspects of a vehicle, such as:
Getting in and out the vehicle

e Are the door handles easy to grab and operate, including when the driver 1is
wearing gloves?



e Does the open door provide enough space to get in and out easily (without
stooping or banging your head on the door frame; and without bumping their
knees on the bottom of the dashboard / instrument panel and steering
column)?

e If the driver has to climb up and down to enter the vehicle cab, are the
steps and handholds (or ladder and grab handles) located appropriately and
designed to prevent slipping when if wet or snow-covered. If the step
height is high (e.g., SUVs and trucks), does it have or can you add a
running board?

Sitting in the cab

e Is it comfortable and sufficiently spacious for the occupant to sit in and
maintain a neutral posture (i.e., in a position that places the least
strain on the body)?

Seats

e Is the seat comfortable (if possible, drive for about an hour)? Is there
enough headroom so you do not slouch or bump your head if the car hits ruts
or potholes?

e Does the seat support the full length of your thighs and all parts of your
back?

e Can you independently adjust the:

o seat height from the floor,

o seat cushion angle,

o seat back angle (tilt), and

o distance between the seat back and the steering wheel?

When properly adjusted, the driver should be able to reach the pedals, steering
wheel and other controls without stretching the legs and arms and should have a
good view of the instruments, gauges, and all mirrors, and a good vision through
the front and side windows.

e Is the length of the seat pan (seat cushion) adjustable? There should be
about 2-3 fingers width in the space between the front of the seat cushion
and the back of the driver’s knee. If it is too long, it will exert
pressure on the back of the knees, be uncomfortable, and may impede proper
blood circulation in the legs and feet.

e Is the seat pan (cushion) contoured to better distribute the weight on the
seat and prevent or minimize pressure points on the buttocks?

e Is most of the seat upholstered in a breathable material (for thermal
comfort)? The edges of the seat pan and back can be finished in plastic or
leather to minimize wear and to make it easier to slide in and out of the
seat.

e Is the seat pan material ribbed? Horizontal ribbing on the seat cushion
helps to prevent slipping forward and vertical ribbing in the back helps to
prevent sideways movement.

e Will the seat and seat belt accommodate drivers who are wearing heavy
winter coats or protective clothing?

Seat Back Rest and Lumbar Support

e Is the seat back rest high and wide enough to support your shoulders? The
back rest should be shoulder-height and not interfere with rear-view



vision.

e Does the seat back rest have adjustable lumbar (lower back) support? The
back rest should be in contact along the full length of the drivers back.
The lumbar adjustments (in and out, up and down) will enable the driver to
fit the back rest to his or her back and be more comfortable.

Seat Belt

e Does the vehicle have an adjustable shoulder belt anchorage on the B-pillar
(the pillar between the front and back door) that can be moved up or down?
This adjustment lets the person position the shoulder belt so that rests on
the middle of the collar bone (clavicle) rather than on neck or off the
shoulder.

e Does the vehicle have an auditory signal if the seat belt is not buckled?

Head Restraint (Head Rest)

Although commonly called a head rest, it should be called a head restraint as it
is designed to restrict head movement when a vehicle is hit from behind. The
head restraint offers more protection when it is close to the head as the
restraint will come in contact with the head faster and the contact lasts longer
during a rear-end collision. A well-designed head restraint will decrease the
likelihood of the neck bending backwards and causing whiplash.

e Is the head restraint adjustable for height and for the angle forward and
backward?

e Can the head restraint be locked in position? If not, the head restraint
may move during a collision and the driver (and passengers) may experience
whiplash.

e Is the head restraint in the most effective position?

o Height — as high as the top of the occupant’s head, but it should not
be lower than 6 cm (about 2.5 in) from the top of the head (i.e., not
lower than the height at the top of the ears)

o Backset — the distance between the back of the occupant’s head and the
front of the head restraint — the head should be as close as possible
to the head restraint: an acceptable distance is about 7 cm (2.75 in)
or less but it should not be greater than 10 cm (about 4 in).

Air Bags

The air bag is an additional occupant restraint device and should never be
considered asubstitute for a seat belt. A seat belt alone can protect drivers
from injury in slow speedcollisions, without the air bag deploying. The air bag
is designed to deploy in cases ofhigher speed, frontal impact. If an air bag is
deployed while the occupant is not wearinga seat belt, injuries are likely to
occur. An air bag alone will not prevent an occupant frombeing ejected from the
vehicle.

e How many air bags are present?

e Does the vehicle have side air bags that can offer protection for the side
of the torso in the event of impact from the side?

e Does the vehicle have curtain air bags that can protect the occupants’ head
from sideways impact and from broken glass?

Steering Wheel



Does the vehicle have power steering which requires less effort to use?

Will the steering wheel adjust up or down, and in or out?

Does the steering wheel have tilt-away feature to make it easier for the
driver to get in or out of the car?

Can the steering wheel be positioned so it does not obscure the display

panel?

Is the steering wheel column collapsible in case of impact?

Pedals and Gear Shift

Does the vehicle have fixed or adjustable accelerator, brake and clutch
pedals to accommodate leg length?

Do the adjustable pedals have a retractor safety system that does not allow
feet to be caught between the pedals and the floor?

Are the pedals far apart enough to accommodate drivers with large footwear
or winter boots?

If a manual transmission, is the gear shift in a comfortable position and
is it easy to shift in all gears?

Trunk

e Does the trunk lid open to give you adequate head space?

e Is the trunk floor a suitable height from the ground to enable the driver
to load and unload the trunk without having to stoop or lean into it?

e Does the sill (or lip) of the trunk level with the floor of the truck so
that a driver can load the trunk by sliding the item onto the trunk.

e How close to the trunk interior can you get; that is, how “thick” is the
sill or bumper? Shorter distances are easier for loading.

e Is there a cargo net, anchor points, straps or other means for securing the
load to the floor and prevent material from entering the passenger zone in
case of a collision or roll-over?

e Is the back seat a folding seat or a split seat (either or both parts of
the seat fold forward). Folding seats may be weaker than fixed back seats
and may not secure a heavy load in the event of a severe frontal collision.
This difference is the reason for needing properly installed anchor points
or tie-offs in the trunk floor.

Car Environment

e Does the vehicle have adequate temperature and humidity control systems
(heating, air conditioning, ventilation) to maintain comfortable conditions
in both winter and summer seasons, and help maintain good vision by keeping
the windows clear of fog or frost?

e Is the vehicle interior sufficiently quiet to enable easy communication
with passengers in the front or back seat. Low noise levels also make
driving more relaxing and less stressful.

HOW DO I ADJUST THE DRIVER’S SEAT TO FIT ME?

Read the vehicle manual and understand all the adjustments that you can do
(e.g., seat position, backrest angle, headrest position, steering wheel height
and tilt, seat belt, mirrors). Common adjustments include:

1. Seat height — raise the seat as high as you can but still be comfortable.
This height will optimize your vision through the windows. You should be able to



see at least 76 mm (3 in) over the top of the steering wheel. Ensure that you
have sufficient room between the roof and the top of your head. Adjust the
mirrors after you have finished setting the other features.

2. Seat cushion length, if possible — adjust the seat length so that the back of
your knees is about 3 — 6 cm (about 1-1/4 to 2-3/8 in) from the front on the
seat.

3. Seat forward/back position — move the seat forward until you can easily push
the pedals through their full range with your whole foot, not just your toes.
You may have to readjust the seat height to get better control of the pedals.

4. Seat cushion angle — tilt the seat cushion until your thighs are supported
along the full length of the cushion without there being pressure at the back of
your knees.

5. Seat back rest — adjust the back rest until it supports the full length of
your back when you are sitting upright. If you are leaning too far back, you may
end up bending your head and neck forward, which may cause muscle fatigue, neck
or shoulder pain, tingling in the fingers, etc.

6. Lumbar support — adjust the lumbar support up-and-down and in-and-out until
you feel an even pressure along your back from the hips to shoulder height. As
this point, the seat back should feel comfortable and there should be no gaps or
pressure points in the back support area.

7. Steering wheel — adjust the steering wheel for height or tilt and pull it
back for easy reach. The centre of the steering wheel should be about 25 — 30 cm
(10 — 12 in) from the driver’s breast bone. The closer you are to the air bag,
the higher the possibility of injury if the air bag deploys, even if you are
wearing a seat belt.

If your steering wheel can be tilted up-and-down, tilt it so the air bag behind
the centre of the steering wheel is pointing to your chest, not your head and
neck or your stomach. In addition, your arms should be in a comfortable position
(not too high or too low).

8. Head restraint (head rest) — while sitting, raise the head restraint until
the top of it is level with top of your head. If the head restraint can be
tilted, adjust the angle of the head restraint until is practically touching the
back of your head when you are in your sitting posture.

9. Fine tuning - you may have to go through steps 1 — 8 again if you need to
optimize the way that vehicle cab fits you. You should be able to reach and
operate all of the controls, pedals, the steering wheel, etc., and have good
visibility through the windows and mirrors.
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