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MODAPTS:: Tool or Weapon?
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By Frank Banet
MODAPTS® Practitioner

It is a fact of history that some organizations
have used “work measurement” techniques mainly to
put pressure on people to produce as much as possible
(MODAPTS® PLUS by G.C. (Chris) Heyde 1983).
How is MODAPTS® being used in your organiza-
tion or by your clients? Are we using MODAPTS®
as the tool to which it was originally designed and
paying the proper amounts for moves or are we so
consumed with the “got to be competitive” environ-
ment that we lose track

of our original goals?
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I was taught that MODAPTS® was a pace based
system and the pace is based on a body part moving
a certain distance in a defined amount of time. The
M7 should be a “similar” motion to the M5 except
for the distance (MODAPTS® The Language of Work
1991). A change in distance requires us to move to the
next level of payment requiring the use of the next
body part. We need trained eyes to see the body part
change after a 6" move. If we cannot see this, then
we are not capable of knowing to pay an M4 instead
of an M3 for the move. Have we ever set a 6" ruler
on the table and thought, “Wow, if I move my hand
from one end of the ruler to the other that is what an
M3 move actually looks like!”? Once I have gone
beyond the edge of the 6" ruler, I have begun an M4
move! These are not long movements or very quick
movements. When we train our eyes to identify the
body part for movements, we should make sure we
are relating the move to the proper distance.

It is very easy to pay 1 mod less than we
know should really be paid for a movement; though,
it may be very difficult to actually put the employee in
a natural position for the move to occur at this lower
value. Example: Let’s pay 3 mods for a 12" move

We should immediately stop and realize that
we know it is a 12" inch move and we know that it
should be paid a minimum of 4 mods for that distance,
because MODAPTS® is pace based and the pace is 4
mods in 12 inches; therefore, we know the elbow must
have moved or been repositioned even if only slightly
to make a move of this distance by the normal operator.
We can make an M4 move forward and up, forward
and down, or forward and to the side to 12" within the
45 degree cone.

If we move our hand from one side of the
cone to the other and cross the mid way point (12 inch
radius, 24 inch diameter) then we have made at least an
M35 move across, even though all the movement occurs
within the M4 cone. If we reach far enough forward we
push through the cone into the M5 and M7 ranges re-
spectively. If a person has their hand at head height, yet
still in the 45 degree cone, and reaches for something in
a pouch that is at their waste do we really expect them
to make this long move down in an M4 or M3 time?_If
we pay less than the full value of a move then we have
actually increased the natural pace originally set up
by MODAPTS®. We have asked the operators to work
faster. We have failed the MODAPTS® system and we
have probably created several processes that cannot be
used as standards by our clients. We may have wasted
valuable resources and lost future customers. It costs
everyone who practices MODAPTS® and is trying to
keep it as an accepted tool. “An accurate study should
consist of accurate and reasonable times — not “speed
up” times. If “speed up” times emerge, then somebody
is misapplying the data” (MODAPTS® PLUS by G.C.

(Chris) Heyde 1983.

I believe MODAPTS® is a valuable tool
that can be applied in many situations and be very
accurate if we are willing to pay what is needed. We
need to remember that people are not machines and
natural movements sometimes work against simo
activity. Usually an operator will help us find the best
and most efficient method if we watch them closely
and involve them in the process and believe in their
worth. Training becomes extremely important when
we have jobs that have to be done with precision to

see Tool or Weapon, page 2

and justify it by saying the elbow is the point of the
move. m
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Five Year Re-certification of
MODAPTS Practitioners

By Phil L. Taylor, VP of Certification

The IMA Board approved several changes
to the process and procedures for the five year re-
certification of certified practitioners to help ensure
that practitioners are using the best practices of
MODAPTS® in their process writing and analyses
of work. In addition to the customary renewal fees
for a six year renewal of certification the currently
certified practitioner will have to complete a certified
MODAPTS® Re-certification course (a short 4 to 6
hour refresher course with a short test). The test will
be open book and include 10 multiple choice ques-
tions and one exercise to complete. Notifications for
Five Year Re-certifications will now include this new
requirement. If a practitioner has lost certification
longer than one year they will have to retake the full
training course from a certified instructor with a new
updated manual. The first available time to take this
new re-certification course will be in the May 2009
IMA Conference.

In this transition period of adding this
new requirement there will be a short grace period
(if you have been notified in the last few months
or are notified up to April 2009) to arrange to take
the course which will help to make the transition.
Tentatively, there are regional training planned late
next year but the grace period (after the May 2009
IMA Conference) will be reduced to three months
and practitioners are encouraged not to wait to be
re-certified. In addition to this new MODAPTS®
Re-certification course a reasonably priced standard
three day course (with updated reference manuals)
will be available at the conference as well.

Certified Practitioners Licensing
Agreement

The IMA Board was advised by the Cer-
tification Commitment that some changes were to
be made on the face sheet (informational part) of
the practitioner’s exam. One significant inclusion
will be a statement for the candidate to read and
sign to accept a single use licensing agreement
that will help protect the registration of the trade-
mark of “MODAPTS®” and the copyrights of the
MODAPTS® Reference Manual and ensure that
there is no second hand training of MODAPTS®.
In addition, it will include an acknowledgement that
certification only lasts for a five year period which
coincides with the terms of the license.

IMA Board of Dircectors approves a certified Re-certifica-
tion course for all MODAPTS Practioners

Certified Instructors Changes

Based on recommendations from the Cer-
tification Committee the IMA Board approved two
specific applications to Certified Instructors. The
first will add a new requirement to certifying new
instructors. This will involve an oral exam during the
final certifying process that is conducted at the annual
IMA Conference. The exam will be administered
by the Certification Committee. The other change
involves active Certified Instructors maintaining their
instructor status. This requires
active Certified Instructors to
demonstrate training skills by
co-teaching at the conference
during the Refresher Course or
the Re-certification Course at the
IMA Conference within a five

year period. -

Tool or Weapon, from page 1

make arate. I would like to give credit to the
engineers, supervisors, and committeemen at Ken-
tucky Truck Plant who have become very proactive
in involving the operators in the job process. What
will we develop MODAPTS® into in the coming

years, a Tool or a Weapon?

Frank Banet is a MODAPTS® Practitio-
ner and UAW Time Standards Representative for

Ford Motor Company, Kentucky Truck Plant.

o —



Preventing Waste Due to Fatigue and
Musculoskeletal Disorders

By Thomas Armstrong

Professor of Industrial and Operations Engineering
Professor of Biomedical Engineering; Director, Cen-
ter for Ergonomics, University of Michigan

“Seven deadly wastes” in manufacturing include:
over production waste, waiting waste, transport waste,
process waste, inventory waste, motion waste and defect
waste. This list should also include wastes due to fatigue,
and work-related musculoskeletal disorders, or WMSDs.
Both fatigue and WMSDs may result when there is insuf-
ficient recovery time between successive exertions of the
body for a given level of force. Localized fatigue results in
pain and affects a worker’s ability to perform their job and
activities of daily living and leisure. Symptoms of localized
fatigue generally develop in periods of seconds, minutes
and hours following the onset of work, and recovery oc-
curs in periods of seconds and minutes or hours following
the cessation of work. WMSDs may require days or weeks
of medical treatment for recovery to occur. WMSDs are
a leading cause of lost work and compensation in many
contemporary workplaces.

Guidelines exist for preventing localized fatigue
and WMSDs for the hand and forearm. These guidelines
are based on analysis of hand exertions and forces. Exertion
patterns can be determined from analysis of work methods
using observations or predetermined time systems such as
MTM, MOST or MODAPTS®. Forces can be determined
from observations or biomechanical analyses.

Observational analyses are best performed from
video recordings of a representative worker performing
the job under normal conditions. Most digital cameras can
be used to record the job in a digital format that can be
replayed on a personal computer. Free-ware such as Apple
QuickTime provides frame-by-frame control and can be
used to identify each work element and determine its start
and end time. From this analysis it is*possible to determine
the recovery time during each work cycle. Elements that
involve exertions of the hand need to be further analyzed
to determine how much force is being exerted. For manage-
ment of fatigue and WMSDs, a relative measure of force is
generally used, e.g., 0 to 10 or 0 to 100%. Zero corresponds
to no exertions (complete rest); 10 and 100% correspond
to maximum exertion. Relative forces can be computed by
dividing absolute forces in pounds or Newtons by the cor-
responding strengths for the population of interest.

For example, if a female with 250 N grip strength
positions her hand under the center of a 250 N book, then
the relative exertion force will be approximately 10%. Ad-
ditional force will be required to stabilize the book if the
hand is not centered under the center of gravity. If a pinch

grip W

is used to hold the book from above the center of gravity,
the pinch force will be related to the weight divided by two
times the coefficient of friction between the book and the
hand. If we assume the coef-
ficient of friction is 0.5, then the

required pinch force will be 25
N. Generally pinch strength is
only 15% of grip strength. If the
grip strength is 250 N, the pinch
force will be around 37.5 N.
Thus the relative force required
to hold a 25 N book using a
pinch grip from above will be
67% — considerably higher than
the first case.

Forces can sometimes be esti-
mated from observations. Exer-
tion forces are affected by the
shape, size, weight, balance and

surface characteristics of work
objects, the force required to join
parts, the size, weight, power and torque settings of power
tools, and the maintenance of blades and bits. The precision
of force estimates can be increased by two or more people
first estimating force independently and then discussing their
estimates before arriving at a final value.

Studies by Bystrom and Frannson-Hall (1994)
show that the average force for intermittent work should
not exceed 17% of maximum to prevent localized fatigue.
The average force is computed as a time-weighted average
for a representative work cycle — Average force = (Dt, x F,
+Dt, x F, +Dt,x F, + ... Dt. x F,) / (Dt, + Dt, +Dt, + ...
Dt) where Dt is the time required to perform the ith work
element and F, is the force exerted to perform the ith work
element. If the time-weighted average exceeds 17%, then
additional time should be provided, or the force should
be reduced. The preceding discussion of force estimation
provides insights on how force can be reduced.

ACGIH (2008) recommends a Threshold Limit
Value, TLV®, for preventing WMSDs for the hand
and wrist. The TLV® is based on Hand Activity Level,
HAL, and peak finger force — both are expressed on
scales from 0 to 10. HAL is a measure of exertion fre-
quency, recovery time and speed of motion. ACGIH
provides a scale for estimating HAL from observation
of the job. HAL also can be computed from the duty
cycle and exertion frequency or it can be estimated
from observations. The duty cycle is the ratio of work
time to total cycle time (standard time) and is comput-
ed using a methods analysis as previously described.

see Fatigue, page 4
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Fatigue, continued from page 3

Exertions are identified from inspection of

the work elements. Exertion frequency is
determined by dividing the number of ex-
ertions by the cycle time. ACGIH provides
a table for computing HAL on a scale of
0 to 10.

Finger force is determined for each element
as described above, but using a scale of 0
to 10 rather than 0 to 100%. The TLV® is
exceeded if the maximum acceptable peak
force exceeds 7.8 —0.78 x HAL. The recov-
ery time should be increased, the exertion
frequency should be decreased, or the peak
force should be reduced if the TLV® is exceeded.
The action limit is exceeded if the peak force exceeds
5.6 — 0.56 x HAL. The job should be inspected for
other risk factors, such as extreme wrist and forearm
postures, stress concentrations on the hand or wrist,
or vibration, if the action limit is exceeded. Also, the
worker should be shown how to arrange and adjust
their work to minimize stress, and what to do if they
experience hand or arm symptoms.

Work methods analyses should be based on observa-
tion of a “representative” worker under “normal”
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working conditions. The term “representative”
requires looking at many workers; “normal” re-
quires looking at many cycles of the job — in short,
familiarity with the job and work force that comes
with experience. Alternatively predetermined time
systems such as MTM, MOST or MODAPTS® also
can be used to describe the job and to determine the
time required for each work element. These times
can be used with estimates of the required force
for each work element to calculate average force,
peak force, recovery time, duty cycle, and exertion
frequency. Alternative work methods and equipment
can be then explored to minimize the eighth deadly
waste — fatigue and WMSDs.
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