DISCUSSION

This study fills'a number of gaps between other studies. The symptom questionnaires
give an up-to-date picture of the subjective symptoms of all parts of the body reported by
cashiers in three B.C. stores in 1996. The subjective comments from the questionnaires
correspond closely with findings of the postural assessment. Recommendations made by
workers on the questionnaires agree in many cases with recommendations made in other -
studies (Wells, et al., 1990; Baron et al., 1991; Kennedy, et al., 1992, Ergo Systems Inc.,
1992 and FMI, 1992). The postural assessment in this study differs from othersina
number of aspects. Instead of focusing only on the major checking tasks, such as
scanning, bagging or keying, the assessment includes the full set of tasks performed by
the cashier for the entire length of time checking a cart of groceries excluding bill
payment. Reports of the percentages of time for each postural angle, therefore, reflect the
percentage of true working time, rather than the percentage of time for the specific task.

" This study is also unique because it compares postural angles using the same three
- workers at four checkstand types. Most studies conducted have not used the same
subjects (Wells, et al., 1990; Marras et al., 1992; Ergo Systems Inc., 1992), confounding
the comparisons between checkstand types with differences in individuals’ technique or
size. This study looks for differences in posture between different heights of workers.
The three workers represent the 5th, 50th and 95th percentile of heights for females.
Although definitive statements can't be made linking checkstand design to the different
heights of workers based on only one subject at each height, this comparison does allow
for observations about how the relationship between checkstand style and technique vary
for different worker heights. The Vision 3000 motion postural analysis system allows
specific tasks such as bagging, keying, and scanning to be observed. This gives good
insights into differences in technique and adaptations workers make, given the
relationship between their height and the checkstand configuration.

This is the only study known to analyze the percentage of time spent grasping grocery
items. Since activity-related soft tissue disorders result from a combination of high
repetitions, awkward postures, and forceful exertions, the percentage of time grasping can
help give indications about the amount of time spent in forceful exertions.

Distribution of the questionnaire survey was well organized by Safeway, which is
reflected in the 87% response rate. Workers at the three stores surveyed fit into a general
description of being fairly young (average age of 31 years), experienced (average of nine
years), and classified as part time (75%), although working hours (average of 31.5 per
week) were closer to those of full-time employees. Three-quarters of respondents report
significant pain or discomfort in the past month. A similar question in the Ontario study
found 91% of respondents reported significant pain in the past 12 months (Wellsetal.,
1990). This study shows that 64% sought medical attention for the problem, compared
with 47% in an earlier study in B.C. by Stoffman (Stoffman, 1983). In Stoffman's study,
time loss affected 30% of cashiers, compared with 64% who sought medical aid in this
study, but only 18% who reported WCB claims.
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Parts of the body where significant pain or discomfort had occurred in the past month is
similar for the cashiers in this study as in other studies, despite differences in the question .
and the length of time for recall (Kennedy, 1992; Stoffinan, 1983; Wells et al., 1990;
Baron, 1991). Back pain is most common, with 67% of cashiers in this study reporting
significant pain in the past month. This is similar to 70% reported in the Ontario study,
but higher than 57% found by Kennedy et al. (1992), 45% by Baron (1991) and 33%
found by Stoffman (1983). Shoulder pain is the next most frequent, reported by 55% of
cashiers in this study. This is similar to findings by Kennedy in B.C. of 52%-59%, and
slightly higher than Wells (45%) and Stoffman (17.5%) findings. Wrist pain is reported
by 41% of cashiers in this study, much higher than the 12 month report of 20% of the
Ontario cashiers and 6%-7.7% in Stoffman's study. However, hand pain in this study
(7%) is much lower than that reported by Wells (38%), Baron (29%), Kennedy (20%-
26%), and Stoffian (9%-11%). Neck pain in this study (35%) is less than findings by
Wells (46%) and Kennedy (42%), but greater than that from Baron (16%). ‘

The questionnaire in this study was designed to report the levels of pain and discomfort at
three Safeway stores where there were high injury rates. It was not designed to detect
differences in pain and discomfort between different checkstand types. Kennedy's study
(1992), on the other hand, was designed for the purpose of detecting differences between . -
checkstand types, and, as such, stores were chosen where workers checked exclusively on
one full-length checkstand and one type of express checkstand. Kennedy (1992) found
that the tribelt checkstand was associated with higher rates of abnormalities, and that
bilateral problems were more common at these checkstands.

Almost all respondents to our questionnaire use the tribelt checkstand, usually in
combination with one or two other types.- Therefore, it is extremely difficult to
differentiate pain or discomfort between the four checkstand types. When injured, a
cashier often cannot associate that injury with a particular checkstand. Despite these
issues, our results do suggest that those workers who check at a combination of the tribelt
and counter express, report more pain than those who use the tribelt, counter, and rotary
checkstands. The addition of the rotary checkstand was beneficial in reducing the pain - -
and discomfort. The workers in this study using the tribelt and tribelt combinations,
compared with those using the rotary and rotary combinations, are more likely to have
pain. Another interesting finding, however, is that, those workers at the tribelt and its
combinations are also less likely to take regular breaks every two hours. At the tribelt,
and tribelt combinations, 80% of cashiers work at least half their time without breaks
every two hours, compared with 49% doing the same at the rotary combinations. Itis
difficult to know from this whether the checkstand design, or the lack of breaks is
contributing to the pain. -

In Kennedy's (1992) study, she reported time-related factors, such as the number of years
scanning, full-time work, and high volume days, as being the most important in

predicting hand and wrist problems. Working with insufficient breaks is also a time-
related or "repetition” factor. Repetition becomes a risk factor for ASTDs when there is
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insufficient recovery from the exertion. Working with missed or late breaks prevents
recovery. In the subjective comments of the questionnaire, workers suggest more service -
clerks, more consistent and frequent breaks, rotation of tasks, and better shift scheduling.
All of these suggestions point to the need for a reduction in the amount of repetition to
provlde more opportunity for recovery from the checkmg tasks.

No significant rclatlonsmp is found between the percentage of tlme a cashler reports
having a bagger and symptoms of pain or discomfort. Almost one-third of cashiers report
having a bagger less than one-quarter of the time. On the subjective comments, however,
many cashiers suggest having wrappers all the time would reduce injury. They state that
bagging is stressful, involving considerable reaching, twisting, lifting, and one-sided
work. Many workers dislike the system for opening bags onto the brackets. Cashiers
suggest that bagwells need to be height adjustabie, firmly attached to the checkstand, and

closer to the cashier to provide a shorter reach. Many cashiers also suggest using blgger '
and stronger bags. :

The postural analysis yields some very interesting observations. The combination of the
gross postural analysis of all parts of the body, over the full duration of scanning, keying,
and bagging, gives a good comparison of the posture of various parts of the body for the
full task of checking groceries. The more detailed Vision 3000 computer analysis of the
discrete tasks including bagging; scanning two items, and keying, allows for

identification of the tasks which likely contribute most to the various postural angle
averages. It also shows the differences in technique and subtleties in checkstand design
that result in postural adaptations..

As mentioned earlier, it's difficult to compare this postural analysis with that of other
researchers. There are a number of reasons for this: different checkstand types were
analyzed in each study; definitions of "neutral”" and "non-neutral” postural angles differ
widely between researchers; and most analyzed portions of the job, such as scanning, did
not include all tasks together. Therefore, note any differences with caution. In general,
for the entire job of checking groceries, the most frequent awkward postures include neck
flexion, followed by trunk twisting, and left shoulder extension. The proportion of time
for each depends upon the height of the cashier and the type of checkstand. In this study,
long periods of neck flexion are more frequent than reported in other studies (average of
59% of time in greater than 30° across all checkstand types and workers, compared with
10% of time in study by Marras, et al., 1992). Trunk twisting is also more common in
this study (average of 23% of time) compared with others who reported it (10% of time in
Wells et al., 1990). Both of these postural angles are linked with bagging practices,
which were often not analyzed in other studies. Left shoulder exiension, in this study,
averages 17%, compared with 50%, in the U.S. study (Marras et al., 1992). The 50% left
shoulder extension might be explained by the different types of checkstand configurations
analyzed in the U.S. study.
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The postural angles, including right shoulder extension, right and left shoulder flexion,
right and left wrist flexion, right and left wrist extension, and left ulnar deviation, were all
close in proportion of time when averaged across the four checkstand types and three
workers (from 7% to 10% of time). There are differences depending upon the worker and .
checkstand; however, on average, the percentages are lower than those reported by other
researchers (Wells et al., 1990 and Marras et al., 1992). Again, this is likely because the
other studies only looked at the scanning process. The Vision 3000 analysis of scanning
two items shows much higher proportions of time in wrist flexion, extension, and ulnar
deviation. This is more consistent with other studies.

The tall worker consistently experiences higher proportions of time with her neck flexed-
30° or more; at the counter express and tribelt, she spent 100% of the total checking time -
in this posture. Since she has very little back flexion, the tall worker must have chosen a
technique to keep her back upright. This compromised her neck posture. Neck flexion is
considerably less for workers at the tribelt compared with the other checkstands. This is.
because, at the tribelt, workers look forward to preplan the selection of items and cashiers
tend to scan without looking downwards. With the scanner window located directly in
front of them, looking downwards is likely often not necessary. The neck flexion at the
other checkstands, therefore, relates to bagging, not to scanning. To bag, cashiers need to.
continually look downwards to ensure careful placement of items into the bag, and this is
even more apparent for the tall worker.

The tall worker spends a high proportion of time with wrist extension exceeding 45°.
This occurs for both hands during the scanning process and is evident in the left hand
when placing items info the bags. Again, to compensate for her height, the tall cashier
extends her wrist when lowering items into the bag, rather than bending her back. The
right wrist of the tall worker also spends high proportions of time in extension during the
task of keying. This is because the keyboard height is fixed and the inclination is
excessive. Greater ulnar deviation is found in the left wrist of the tall worker. This, too,
is associated with lowering items into the bag and swinging the bag of groceries onto the
counter. The tall worker has greater back flexion during the bagging task at the rotary
checkstand where bags are lowered into the customers carts. The tall worker experiences
the least amount of time with both wrists in a neutral posture during scanning compared
with the other two workers. This relates fo right wrist extension when grasping and
scanning an item, and left wrist extension and ulnar deviation when bagging items and-
lifting bags.

The posture for the short worker is quite different. The short worker experiences a higher
proportion of time with both right and left shoulder in flexion. This relates to reaching -
for items with the right arm, in some cases, reaching to the keyboard when keying, and at
the express checkstands, to lifting the bags of groceries onto the counter surface. The
short worker also experiences a higher proportion of time in right wrist flexion compared
with the other two workers. When grasping the top of an item in preparation for
scanning, the short worker's wrist is in flexion (combined with grasping), while the tall
worker's wrist is in extension. The short worker also experiences wrist flexion when
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keying because the height of the keyboard is not adjustable downwards. Two studies
have reported a higher incidence of wrist injury in workers of shorter stature (Kennedy,
1992 and Baron, 1991). Grasping while the wrist is in flexion is a higher risk for hand-
arm disorders than when grasping in neutral or wrist extension. The fact that the shorter
worker experiences more wrist flexion associated with grasping items, could explain their
higher incidence of wrist injuries. :

The percentage of time workers are grasping an item ranges from 46% to 77%. There are
no distinct trends either with cashier height or checkstand type.  When a cashier is not
grasping an item, she is moving between items and reaching for the next one, or she is
keying. Since the combination of awkward posture and forceful gripping is important in
the development of hand-arm disorders, the less time spent gripping items, especially in -
awkward postures, the less risk of injury.

Some differences in posture between checkstand types are apparent. At the tribelt
checkstand, there is less neck flexion for all but the tall worker. This is likely because, as
mentioned, workers gaze forward and do not need to look downwards to scan items.
With the scanner window located squarely in front of the cashier, this reduces the need to
look down to find the scanner to swipe items. There is also less shoulder abduction at the
tribelt. This is likely because items are moved in a forward-backward plane, eliminating
the need for sideways reaches. Less ulnar deviation was found at the tribelt. This is
understandable as ulnar deviation is most related to bagging, which did not take place at
the tribelt. On the problematic side, there is considerable twisting of the back at the
tribelt. This is related to passing groceries behind the body onto the conveyor. Shoulder
extension of both arms is also very apparent. Since there is no bagging at the tribelt, all
the shoulder extension is assoctated with the scanning task. Workers spend, on average,
half their time in shoulder extension at the tribelt (75% for the short worker). There are
also more severe degrees of shoulder extension measured by the Vision 3000 system at
the tribelt.

At the counter express, all workers experience more back flexion and a higher proportion
of time in shoulder flexion compared with the other checkstands. This'is likely
associated with the reaching forward and sideways for groceries since there is no belt to
bring items closer. During bagging, there is more left shoulder extension at the counter
express. This is related to the angled-design of the counter area behind and to the left of
the cashier. At the belt express, the bagwell is flush with the counter. Therefore, cashiers
experience less shoulder extension to swing the bag up onto the counter. There is more
right wrist flexion in the 0°-30° range at the counter express. This likely relates to the
reaching and grasping of items. Both the counter and the belt express have the highest
proportions of time in left wrist flexion.

Compared with others, the rotary checkstand produces the lowest proportions of time that
cashiers spend in non-neutral postures of the body with one exception: shoulder
extension of the left arm is highest at the rotary checkstand. This is largely due to the
practice of lifting the bags with the left arm and twisting the back and shoulders to place
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the bag into the customer's cart. Twisting and shoulder extension at this checkstand are
the major postural problems. They mostly relate to placing bags into the cart. Other .
studies that have compared various checkstand designs have also favored the rotary (also .
called front) design (Marras et al., 1992, Wells et al., 1990, Ergo Systems Inc., 1992 and
Grant, 1993). While there are still problems with the rotary checkstand, there are fewer
non-neutral postures and fewer symptoms associated with its use (Kennedy et al., 1992).

When looking specifically at the various tasks, the process of bagging, either at the
express or regular checkstand, is associated with more non-neutral postures than either
scanning or keying. Bagging, as mentioned, produces high proportions of time in neck
flexion for all workers. Bagging also results in considerable twisting since the left hand
is inside the bag releasing an item at the same time that the right arm is reaching for the
next item. Left shoulder extension and back twisting are related to swinging the bag
behind the back to place it into the customer's cart. Shoulder flexion, especially for the .
smaller workers, is related to lifting the bags onto the counter at the express tills. Wrist
extension and ulnar deviation for the left hand are largely due to placing items into the
bag.

There are definite differences in bagging techniques between workers. The medium-
height worker places both handles in her left hand and swings the bag up onto the counter
at the express checkstands. This results in considerable shoulder extension and back
twisting. In Kennedy's study (1992), this one-handed practice of lifting was found to be
associated with low back problems. The short worker uses a preferable technique: she
lifts the handles off the rack, then steps backwards with the bag held close to her body.
This minimizes shoulder extension. She then uses two hands to lift the bag up onto the
counter. She still experiences substantial shoulder flexion, but less back twisting. At the.
rotary checkstand, some workers pull the cart close to the end of the checkstand and turn
to their left to place the items into the cart. This results in extremes of left shoulder
extension and twisting of the back. One worker leaves the cart quite close to the cash -
register, and instead, turns to her right, placing the bag in the cart with both hands. She
turns her feet, which minimizes back twisting and shoulder extension.

Several other researchers have recognized the practice of scan-and-bag as high risk for
postural problems (Wells, et al., 1992, Ergo Systems Inc. 1992, Stoffman, 1983). Other
studies suggest more bagging and wrapping clerks, or rotating cashiers from scanning to
bagging for a change in work. Many of the postural stresses that this report associates
with bagging would be reduced if cashiering did not combine bagging with reaching and
scanning. Height adjustable bagwells would further reduce problems. In the
guestionnaire, approximately one-third of the cashiers surveyed report having a bagger
only up to one-quarter of the time. On subjective comments, many mention the need for
baggers or job rotation. Other studies suggest a rotation scheme where a worker scans for
one hour, then bags for 45 minutes, then has a 15 minute break (Wells et al., 1992, Ergo
Systems Inc., 1993). Some researchers suggest a maximum of 4.5 hours/day (Ergo
Systems Inc., 1993).
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Although fewer postural problems are found with the rotary checkstand, all four
checkstands fall short of recommended guidelines for checkstand dimensions and design.
None of the checkstands are height adjustable. This has a major impact on the posture of
the shorter and taller workers. All of the checkstands are too low, especially the express
checkstands. The keyboard height is also not adjustable at any checkstands. This directly
affects shoulder flexion and wrist posture. The reach to the keyboard and the inclination
on the keyboard stand are also excessive. The reach to the scanner is further than
recommended at all checkstands, except the tribelt. Excessive reaches are the single
highest problem identified on the questionnaire by cashiers. The bagwells at some
checkstands are height adjustable, although, cashiers often do not adjust them, and work
with them at heights that are too high. This results in excessive shoulder flexion at the
express checkstands as the cashier must lift the bag up and over the bagwell. None of the
read-outs are placed in front of the cashiers, nor are they adjustable. Although neck
twisting was not measured, the location of the displays necessitates considerable neck and
back twisting to view them. There is also insufficient toe space at all checkstands to
~ allow the cashiers to stand close to the checkstand. This further extends reaches.

All of the recommended design features exist in checkstands currently operating in B.C.
stores. Adjustable height checkstands are available, as are platforms that can readily slide
into place to vary the height for an individual. Adjustable keyboard holders with angle
variations, and height adjustable bagwells are readily available. Several stores have
placed the scanner within an appropriate reach, and placed the electronic eye and
conveyor close to the cashier. Placement of the digital readout in front of the cashier, or
dual read-outs are also options in many stores. In-house maintenance personnel have
increased toe space. Workers suggest footrests, more knee space, better mats, and sit-
stand stools on the questionnaire. These devices have also been built into some
checkstand designs in other stores. :

On the questionnaire, many workers report problems with the scanner and UPC codes.
Although the study did not look specifically at the scanner technology, workers
commented that the scanners need improving so they can scan faster. Some workers
suggest tear away tags, and improved UPC codes. Ideally, the UPC code should be
located on the natural bottom of items, especially heavy items, such as milk and two litre
bottles of pop. Currently, orienting these items for a scan on the side involves bending
the wrist, even with the best technique. Working with manufacturers to standardize and
properly locate UPC codes is suggested. Some studies find that vertical scanners
(horizontal beam) work more efficiently and result in less wrist deviation for the worker
(Marras et al., 1992). With vertical scanners, the UPC code needs to be placed on the
side of items. If most items have the UPC code on the side, vertical scanners may be a
better option. The combination of horizontal and vertical scanners to accommodate both
UPC code locations would likely dramatically reduce the awkward wrist postures
involved in scanning.
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Handling heavy items is mentioned as a problem by cashiers on the survey and is
recognized as a problem in other studies (Wells et al., 1992, FMI, 1992). Cashiers state
that there is insufficient space for heavy items which results in considerable lifting. Tear
away tags, or pen readers, or some system which encourages customers to leave heavy
items in the cart would help reduce the stresses in this task.

A large number of cashiers recommend the need for more training and education,
especially for new hires. Specific technique training is not done systematically in
Safeway stores. Organization of breaks is also a problem, and, as seen in the statistical
analysis, is related to symptoms of pain and discomfort. Cashiers suggest giving thought
to better administration of workers, including scheduling, rotation, breaks, and numbers

of cashiers.
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CONCLUSIONS -

Over a five-year period at Safeway there were 350 repetitive strain injuries (RS1s)
‘and 1,164 back strains, with an average days lost per claim of 145 and 40,
respectively. The average RSI claims' duration for cashiers at Safeway is 30%
longer than others in the retail subclass. The total direct cost for RSI claims at
Safeway over a five-year period is $3.8 million. Back strains at Safeway cost
almost $5.6 million over the same five year period and the average cost per back
claim is over 60% higher than the average for the subclass. Therefore,: '
- musculoskeletal injuries alone cost Safeway $9.4 million over a five year period--
almost $2 million per year. Longer claims’ duration and costs compared with
others in the subclass may be due to one or a combination of: claims and return-
to-work policies or practices; average wages at Safeway; or the severity of
injuries.

There are fewer cashier injuries at the Richmond store (#35), and considerably
lower numbers of days lost compared with the Surrey (#62) and Langley (#59)
stores. It would be interesting to determine if different management of claims and
return-to-work practices are operating at these locations. Almost three-quarters of
the strain injuries oceur to cashiers between 19 and 30 years of age; however, the
distribution of cashiers by age in the stores is not known. According to Safeway
statistics, younger workers make up a larger percentage of the injuries, but a
smaller percentage of the days lost compared with older workers. The highest
percentage of injuries occurs to the arm, hand, and finger (39%-45%), followed by
~ the back (32%-40%), and shoulder (18%-32%).

Based on questionnaire responses from 161 cashiers at three stores, the average
cashier at Safeway is 31 years old, has worked as a cashier nine years, is classified
as part-time, but works an average of 31.5 hours per week.

More than three-quarters of cashiers responding to the questionnaire report
significant pain or discomfort in the past month. Cashiers report working an
average of 2.75 years with this pain or discomfort. Approximately 18% missed
work in the previous six months due to a WCB claim. Pain is most commonly
reported in the back (67%), shoulder (55%), wrist (41%), neck (35%), leg (35%),
and arm (29%).

Since most cashiers use more than one checkstand type, it is impossible to
distinguish the differences in cashier pain and discomfort due to a particular
checkstand design. However, those workers using the tribelt, counter express, and
rotary checkstands report significantly less pain than those using the tribelt and
counter express checkstands. This suggests that use of the rotary checkstand
might be beneficial in preventing pain in some cashiers. '

Page 63



10.

1L.

More than half of respondents indicate that at least 75% of the time they vx;ork two
or more hours without a break. It is significantly less likely that cashiers using the

- tribelt take regular breaks. It is, therefore, difficult to determine whether the

greater pain resulting from more frequent use of the tribelt is due to the
checkstand design, or lack of regular breaks.

Although 94% of cashiers report having a bagger, almost one-third report having
a bagger less than 25% of the time. There is no relationship between having a
bagger and reports of pain.

On subjective comments, cashiers most dislike excessive reaching and
inappropriate working heights. This is most often related to groceries not coming
close enough, and checkstands, bagwells, and keyboards that are not height
adjustable. Cashiers want wrappers, improved bags, relocation of the electronic
funds transfer pad, sit-stand stools, improved footrests, and more knee space.
Cashiers also suggest more training, improved staffing levels, job rotation, better
breaks, and a limit to the number of hours and consecutive working days on
express tills. = - o

None of the checkstands have measurements consistent with recommended
guidelines in the literature. Checkstand height is too low and not adjustable; the
scanners are too far away; keyboards are too far to reach, inclined too much, and -
not height adjustable; bag racks are too high and not all are height adjustable; toe
space is insufficient; and the digital readout is too far to the side.

_ Results from the postural analysis show the most frequent awkward postures to be

neck flexion, trunk twisting or sideways bending, and shoulder extension of the
left arm. Percentages of time in these awkward postures vary greatly depending
upon checkstand type and height of the worker. Neck flexion and frunk twisting
are considerably higher than percentages reported in other studies. Both are
related to scan-and-bag practices, lifting bags-of groceries, and turning to place
them in a buggy. Bagging practices are not often analyzed in other studies.

The tall worker spends a high proportion of time in excessive neck flexion
(greater than 30°), but has very little back flexion given her relationship to
checkstand height. - She tends to bend her neck instead of her back. The tall
worker spends more time with her wrists in non-neutral postures compared with

-other workers. She experiences wrist extension in both hands when scanning, in

the left hand when lowering items into the bag, and in the right hand when keying.
She also experiences more left ulnar deviation when placing items into the bags.
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13.

14,
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16.

17.

The short worker experiences a high percentage of time with both right and left
arms in shoulder flexion. This occurs when reaching for groceries, when keying
and when lifting bags onto the checkstand counter at the express tills. She also
experiences more time in wrist flexion. This occurs when grasping items (due to
the relationship between her height and checkstand height), and when keying.
Two studies have found a higher incidence of wrist problems with shorter

- cashiers. The combination of graspmg and wrist flexion may relate to this.

Cashlers spend from 46% to 77% of their Workmg time grasping. There are no

consistent differences in the percentage of time between different checkstand
types or height of workers.

The tribelt checkstand is associated with less neck flexion, shoulder abduction
(movement of the arm to the side), and ulnar deviation (wrist bending toward the
baby finger), compared with other checkstand types. Cashiers tend to look

-forward to pre-sort items, and, because of the location and orientation of the

scanner, (i.e., close, and in front of them), do not look downwards. Since there is
no bagging, they don't need to focus on carefully placing items. The tribel,
however, is associated with considerable trunk twisting and extreme degrees of
shoulder extension when passing groceries behind the body.

- The counter express checkstand is associated with more back, shoulder, and right

wrist flexion than other checkstands. This is likely due to the absence of a belt to
bring groceries closer causing considerable right arm reaches. There is also
greater left shoulder extension at the counter express, likely due to the angled

-design of the rear counter. Cashiers need to extend their left shoulder backwards
- when lifting the bags up onto the counter surface.

The most time spent in neutral postures was observed at the rotary checkstand.
Other studies also have found the rotary design to be preferable for posture and
fewer reported symptoms. The major problems with the rotary checkstand are left
shoulder extension and twisting of the trunk. Both of these postural problems are
related to lifting bags and turning to place them in grocery buggies.

Bagging is associated with more non-neutral postures than other tasks. It
contributes to more neck flexion because careful placement of items involves

- downward vision. Bagging causes more twisting, left shoulder extension, and left
‘ulnar deviation when placing items into the bag while simultaneously reaching

with the right arm. The short worker experiences shoulder flexion when lifting

- bags onto the counter and the tall worker experiences back flexion when lowering

bags into the carts. All workers experience considerable twisting and left arm
extension when turning to place bags into buggies. The literature recognizes that
scan-and-bag techniques are problematic. Reducing many of the postural stresses
is possible if wrappers are consistently made available, or cashiers scan all items
prior to bagging.
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18.

19.

20.

Considerable differences in technique are observed between various workers,
especially in the bagging task. Musculoskeletal loads can be reduced by
identifying, training, and promoting good techniques.

Most of the suggestions for physical modifications to checkstands that workers
made on the survey already currently exist in checkstand designs in B.C. Itis
important that Safeway make checkstands appropriate for all heights of workers,
and allow variations in posture according to preference and individual techniques.
Implementing the recommendations in the next section, would dramatically
reduce awkward postures measured in this study, and would increase worker
satisfaction, based on responses from the questionnaire survey.

In the survey, cashiers suggest improved organization of cashiering work.
Examples include improving the frequency and consistency of breaks,
implementing job rotation, limiting hours and number of consecutive days worked
on certain checkstands, and improved training. Other researchers agree that the
greatest potential for injury reduction involves a combination of physical
workstation modifications and organizational changes.
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RECOMMENDATIONS

Discontinue the practice of scan-and-bag and provide wrappers to cashiers as a

regular practice. Alternatively, organize work such that cashiers can scan all -

items prior to bagging. It is preferable to perform bagging off the back end of the-
" checkstand.

.- Eliminate the practice of scan-and-bag to reduce awkward postures including:
neck flexion to view the bagging; back twisting and right arm reaching to
simultaneously grasp with the right hand and release items into the bag with the
left hand; left shoulder extension and back twisting when placing full bags into
the buggies; shoulder flexion at the express checkstands when lifting bags onto
the counter surface; and left wrist extension and ulnar deviation when lowering
items into the bags. _ : i

- Schedule workers so the tasks of scanning and wrapping can be rotated between
workers, One suggestion made in other studies is to scan for one hour, bag for 45
minutes, then proceed to a 15 minute break. However, any reduction in the time
spent scanning groceries will reduce exposure for cashiers.

Physically modify checkstands so that they are appropriate for workers of all
heights and allow variation in posture according to individual preference and
technique. The following recommendations pertain to all checkstand types.

3.1 Checkstand height should suit the worker. Accomplish this with adjustable
checkstands (such as hydraulic mechanisms), or by providing fitted inserts to raise
the flooring and worker, or by providing checkstands of different heights and
assigning workers to the checkstand with the appropriate height for them. A
range of 90 cm to 105 cm should be accommodated. A 15° slope toward the
cashier would improve vision and reduce neck flexion.

3.2 Adjust keyboard height to accommeodate a range of 55% to 65% of the
cashiers' height. Do not exceed a downward viewing angle (towards the
keyboard) of greater than 35°. Adjust the keyboard in the fore and aft (closer to
the cashier) positions. The maximum angle of the keyboard (including the tray)
should be 15°.

3.3 Provide adjustable sit-stand stools or posture bars to vary posture (55 cm-80
cm in height). Provide good quality padded mats, adjustable footrests with
sufficient space for the feet (width of 45 cm, depth of 5 cm, and inclination of 15°
-25°), and improved leg space.

3.4 Adjust conveyors and diverter bars which help bring products closer to the
cashier so the reach to items is minimal.
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3.5 Locate the digital read-outs in front of the cashier (within 15°-35° of
horizontal line of vision and 20° to either side).

3.6 Locate bagwells at the rear of the checkstand and make them height -
adjustable (33 cm to 43 cm below the checkstand). --

3.7 Locate the electronic funds transfer in front of the customer to reduce
reaching. -

3.8 Place multiple scanners at various angles at new checkstands to reduce the

- bending of the wrist. Enlarge scanner windows. Evaluate vertical scanners for

improved effectiveness and reductions in awkward posture.
3.9 Specific recommendations for each checkstand type include:

Tribelt: Move take-away belts forward to reduce the excessive shoulder
extension, twisting, and lifting of groceries when passing them to the conveyors.

Counter Express: Discontinue this checkstand, or install conveyors to reduce
reaching and bending. If a wrapper is not provided cut away the angled counter to
make it flush with the bagwell. Reduce the counter height (for bags) to the level
of the bottom of the bagwell to eliminate swinging and lifting grocery bags onto
the counter top and make the bagwell height adjustable.

Belt Express: If a wrapper is not provided, reduce the counter height (for bags) to
the level of the bottom of the bagwell and make the bagwell adjustable in height.

Rotary: If a wrapper is not provided, as a minimum, eliminate bagging into the
cart to reduce twisting and shoulder extension. Provide rollers or a conveyor for
bags to move to the end of the checkstand. Alternatively, provide a cut-out at the
end of the checkstand for the cart.

Provide appropriate equipment and training for cashiers. Develop store policies
for handling heavier items. For example, label all items exceeding 10 Ibs. Train
cashiers not to lift these items, but to key-in the codes manually and slide them
onto the conveyor. Place rollers over the scale to facilitate pushing items. Tag
items heavier than 25 Ibs with removable UPCs, or encourage customers to leave
them in the buggy. Provide pens or wands for scanning these items.

Train cashiers in good techniques to reduce the percentage of time cashiers spend
grasping an item. Discourage cashiers from picking up each individual item.
Include information on scanner technology; location and orientation of items for
optimizing scanability; how to eliminate redundant handling of items; use of the
power grasp rather than the pinch grip; how to minimize reaching by waiting for
the items to come closer; how to minimize lifting prior to placing items in the
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Implement and evaluate a variety of different work organization options. For
example: rotating to different non-cashier jobs within the store; limiting hours
worked per day; limiting number of consecutive days on the express checkstand;
limiting express checkstand work to one hour; providing breaks more frequently
than every two hours; and ensuring breaks are taken at scheduled times. -

Investigate differences between stores to help explain the large differences in mjury
incidence and days lost per claim. Improve injury reporting and treatment, return-
to-work, and accident investigations to reduce injury frequency and severity.

- Over the long term, investigate and evaluate improved systems for opening and
holding bags. Evaluate improved bags with features such as longer handles.
Encourage manufacturers to provide standardized labeling of UPC codes on the
natural bottom and side of items to make scanning easier for horizontal and
vertical scanners.
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~ . Appendix A o
Summary of recommendations from various studies

Checkstand Recommendation Justification Author/Year
Feature :
Scanner -scanner and scale combination in front of -eliminates twisting and reaching | Baron et al.
placement cashier flush with conveyor to weigh and scan (NIOSH), 1991
-height 31"-34" -to minimjze reaching
-height 34"-36" Grant, 1993
-scanning arc 20 ¢cm-30 cm FMI, 1992
-gcanner read area 8"-10" from cashier edge Wells et al., 1990
of checkstand FMI, 1992
Scanner -vertical or horizontal depending vpon which | -reduces handling and Baron et al.
type/orientation ‘has greater efficiency in reading bar codes re-scanning (NIOSH), 1991
and minimizes handling of scannable items
-vertical scanner
-avoids contact with groceries
-scan large items with wand and allows sliding Grant, 1993
-place multiple windows on scanner at -to reduce handling Ergo Systems Inc.,
various angles -checker perceives there is no 1992
-scanner/scale combination need to deviate wrist Wells et al,, 1990
Marras et al., 1995
, FMI, 1992
Keyboard -in front of cashier, above scanner, -reduces shoulder flexion - Baron et al.
placement adjustable up-down, right-left, toward-away (NIOSH), 1991
from cashier and angle adjustable
-height 47"-57" for women and 51"-63" for
_men
-at or below elbow height so the forearm is
level, horizontal if touch typing and angled IBM-World Trade,
toward right arm 1981
-55%-65% of cashier's height, within 35°
downward vision and at a 10°-15° angle
-keyboard within 10" of cashier at 40"-43" Wells et al., 1990
height; if more than 10", adjustable between
44"-56"; if above 44", tilt adjustment 0°-60° FMI, 1992
Scale placement -reach to far end no more than 17" if all Baron et al.
items can be handled within 12" to right and . (NIOSH), 1991

left of cashier
-rollers over scale

-to facilitate sliding vs. lifting

Wells et al., 1990




Checkstand Recommendation Justification Author/Year
Feature ; _ :
Bagging area -locate bag stand to side of cashier with top | -permits each item to be Baron et al,
of empty bags at height even with conveyor | immediately bagged afier (NIOSH), 1991
scanning to reduce rehandling
and lifting
-filled bags delivered to customer by belt or | -reduces lifting
| roller conveyor - ' o Grant, 1993
-bag stands at end of checkstand and -elimination of bagging by Wells et al., 1990
wrapper cashier results in decreased Baron et al.
repetition and awkward postures | (NIOSH), 1991,
-lowered bag counter with hooks so bags can | -eliminates lifting of full bags Ergo Systems Inc.,
be slid off rack onto counter with hooks ' : ' 1992
-bag stand 13"-17" lower than top surface ~Guidance Note for
(20" from floor) : Manual Handling
-bag stand at one side rather than in front of | -reduces reachmg over the bag in | 'in Retail Industry,
cashier scanning : Australia, 1992
--double bag racks -reduce reaches to presort Wells et al., 1990
-grocery carts with foldable sides or that -reduces lifting
connect to workstation
-use a wrapper with tribelt checkstand . -
-bagwell open to customer on express line, -facilitates transfer to customer
bagwells adjustable '
-adjustable-height bag stand, top of bag fiush
with or slightly below top of Ergo Systems Inc.,
scanner/checkstand (may be 2" above for tall 1992
workers). for plastic bags 32"-36" with
| adjustable base 20"-24"
. FMI, 1692
Height of -working heights 90cm-97 cm with 15° slope | -reduces reaches and bending Wells et al,, 1990
checkstand -height scanner and conveyor 96.5cm to

106.5cm
-36" height (94 cm)
-height adjustable

-adjustable floor with gas spring costs $1200
U.S. (1989)

-store with checkouts at three different
heights and adjust work schedules to match
up with heights of workers

-platform that slides in and out of

“workstation in 10 seconds (Reynold Corp.,

Washington)
-34"-36"

-reduces back and hand-wrist
stress

Carrasco et al.,
1995

Ergo Systems Inc.,

1992

Ergo Systems Inc.,
1992 Harber et al.,
1993

Thayer, 1989

FMI, 1992
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Justiﬁéation

than 18" from cashier

-40 cm to 50 cm

-located preferably within 18" reach, but not
10 obstruct product flow, top no lower than
28", 32"-36" preferred

Checkstand Recommendation Author/Year
Feature
Conveyor -height of 34"-36" Baron et al.
bringing -guides to reduce reaches - need width to (NIOSH), 1991
items/diverter bar } accommeodate 2.5 loads of groceries and to IBM-World Trade
offer a selection of items to cashier 1981
-max. reach 40 cm - grasping area 35 ¢m to
40 cm
-reach within 18", use diverters electronic Wells et al., 1990
eves close to scanner, or narrower belt FMI, 1992
Conveyor taking -area between scanner and conveyor -to minimize reach -IBM-World Trade
items away (reaction-release area) 40 cm 1981
-angle take-away belt or slide tray - so it follows the natural arc of :
the arm during discard following | FMI, 1992
scanning
Customer read-out | -in normal line of sight of seated operator IBM-World Trade,
-within 15° of horizontal field of view - max. 1981
30°-35° Wells et al., 1990
~in front of cashier Ergo Systems Inc.
-posttioned so checker can see without 1992
twisting
, FMI, 1992
Cash drawer . -locate to side of cashier at height 32"-36" Baron et al.
from floor with near edge of drawer no more - (NIOSH), 1991

Wells et al., 1990
FMI, 1992

Sit-stand/chair,
floor mats, etc.

_-provide adjustable sit-stand bar or stool

-sit-stand height 55 cm to 80 cm

-padded mats to stand on

-footrest width 45 cm and depth 35 cm,
adjustable in height and inclination 15°-25°
~footrest, adequate toe-space (4") and where
feasible an adjustable sit-stand butt rest

-allows rest when possible {e.g.
customer check writing)

-sitting preferable, but must
reduce reaches, twisting and linit
weights handled

-reduces leg fatigue

Baron etal.
{NIOSH), 1991
Ergo Systems Inc.
1992

Welis et al., 1990

Baron et al.
(NIOSH), 1991,
Ergo Systems Inc.
1992

Wells et al., 1990




Checkstand Recommendation Justification Author/Year
Feature =
Organization of -more frequent breaks and job -to improve job satisfaction Wilson & Grey,
work/breaks rotation/enlargement 1984
: -reguiar pauses and changes in working tasks Wells et al., 1990
-improve feedback, supervision, significance Lannersten &
and autonomy Ringdahl, 1990
-maximum one hour than rotate to bag 45 :
| minutes than 15 min. break with overall -to reduce repetition daily and
max. 4.5 hr/day .over time Wells et al., 1990
-restrict hours on tribelt Ergo Systems Inc.
-limit number of hours on express till to one 1992 '
hour
Ergo Systems Inc.,
R . . 1992
Work Practices/ -scan and bag practice should be restricted -stresses lower back Wells et al., 1990
Techniques : .Ergo Systems Inc.,
' -avoid reaching over conveyor to unload or 1992
load grocery items from/to customers cart Baron et al.
-avoid reaching for items to be scanned (NIOSH), 1991
instead of waiting for conveyor belt to bring
them
-scanning more than 2-3 times and not
keying-in multiple purchases of a single item
| ~train to reinforce location of codes
-avoid lifting more than 10 Ibs and slide item § -to minimize handling
~key rather than lift and scan large items
-train t0 use power grasp and not to twist Wells et al., 1990
wrist
-develop store-level cashier safety awareness
program, include ergonomic principles as
part of cashier training
-minimize handling of heavy/bulky items, FMI, 1992
such as 20 1b bags by establishing an upper .
limit and using alternative methods such as
-| key-entry, detachable labels, hand-hefd
wands, etfc.
Other -encourage manufacturers to adopt standard Baron et al.

labeling practices that will minimize the need
to reposition items for scanning or rescan
items that were unsuccessfully scanned.
-symbols on natural bottom of item

-good training, appropriate injury reporting
and treatment and effective return-to-work
policies

-better technology to open plastic bags

-establish a program and procedures for
maintaining uniform product code symbol
quality and price look-up file integrity

-to reduce damaging wrist
motions

(NIOSH), 1991

IBM-World Trade,
1981
Wells et al., 1990

Ergo Systems Inc.,
1992

FMI, 1992
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Appendix B

- Diagrams of 4 checkstand fypes
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Appendix C
Questionnaire

RETAIL FOOD SURVEY

.~ CONFIDENTIAL - :
Musculoskeletal Health Repomng In Cash;em

The purpose of this quwuonnm is to dexrmine some of the factors in your work that could be contributing to accidents and injuries among Safcwny
employees. You do not have 1o s:;n your mme, but please answer the questions bomly

SELF DESCRIPTION

Would you please provide the followirg information:

1. Age:

2. Gender: Male El | Female Q

3. Height _f inor cm _

4. Areyou: righthandel @ lefthanded QO  both O

JOB DESCRIPTION

1. Occupation? ' Department?

2. Number of years/months working as a cashier? With this company?
3a. Are you employed: paz time O full time Q other O |

3b. Over the past year, how many hours per week have you worked on average?
4. Did your previous job involve sinilar repetitive movements of your hands and/or arms? D Yes O No 7
5. Ifyes, what activities did you pecbrm? |

6. Checkstand style Time spent Hand use
-(hourshweek)  ._ : -
Q Tri-belt —m . right % leff___ % both___ %
Q Rotary — right - % lkff____% both___ %
Q Front-loading —m right % left__ % both___ %
Q3 Belt-express —n ~~right___% lef___ % both___ %
'Q Counter-express

7. Whichhanddoyouusemostatwork: right % 1R % both %

3. Do you have a bagger to‘mist ya? OYes ONo O0-25% 026-50% 051-75% O 76-100% of the time?

9. What percentage of the time do ym work two hours without a break? Q 0-25% (326-50% T51-75% Q 76-100% of the time??
10a.In the last month, whilc working 2 the cash register, have you experienced sxgmﬁcmt dnseomfon ot pain? O Yes l3 No




.

10b.1{ yes, where? Please indicate on the diagram using thé number which corresponds to the level of discomfort for that body part. "

[ ] ]

4 .
Stighty Uncomfortable Uncomfortable Vety Uncomfoctable " Extremely Uncomfortabie
Slightly Sore Sore Very Sore

V\\

10c.Do you have any additional comments?

11a.Did you see a medical professional to discuss the identified pain? O Yes QNo
11b.How long was it before you sought medical attention after you noticed your pain? _____ weeks months _____years
122. Did your doctor diagnose a condition/state/problem? QONo O Yes

12b.1If yes, please note and!or describe:

12¢. How long have you had this condmonocfemiswm months years

13. Wasyoursupemsorormanagertoldabom&epamwbwhmuhedmthemjury? -QYes QNo

14. In the last six months, how many days of work did you miss due to the injury symptoms or the injury itself?

To your knowledge, was the absence registeredas: O WCB Claim O Sick Leave QWeckly Indemnity (Group)
QOther Q None QG Don't Know

fyou filed a claim, wasit:  Qaccepted O rejected

ermorn oot Ao o doo
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15. We are asking to have your ideas about what aspects or parts of your job you feel could be improved or are satisfactory. We are
also interested in what changes you think would make the job of cashiers better:

15a. What aspects (if any) of the equipment or process required for scanning and weighing items do you feel could be improved? Why?

16. What aspects (if any) of the equipment or process required for bagging products do you feel could be improved? Why?

17. What aspects (if any) of the equipment or process required for totaling the bill, receiving payment, etc. do you feel could be
improved? Why?

18. What aspects of the equipment or process or checkstand design do you find satisfactory?

19. Please describe any other aspects of the organization, working culture, training etc. which could be improved to make cashieﬁng
better:

/4
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4.

20. What changes to your job or workstation, w}ule operating a cash register, would make it better? Please be speclﬁc A diagram may
be useful to describe your ideas. _ .

21. Please add any additional comments:

Thank-you for your participation in this study!

jesgomisciretzilefsurvey.doc



Appendix D

Postural Angles
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