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Risk Management
and Ergonomics, Inc.
“Real Ergonomics by REAL Ergonomists.”

Executive Summary

VSI Risk Management & Ergonomics Inc. (VSI), a human factors ergonomic engineering firm
located in northern California was contracted by Logitech Inc. to design and run a usability
study for the MX Vertical mouse.

The main objectives for the study were to determine if the design would have positive outcomes
for individuals experiencing physical discomfort at their right upper extremity due to mousing
with a standard mouse design. The use study also included:

Screening of each subject to ensure that they met the study criteria

Collection of non-disclosure agreements by each subject

Personal interviews with each subject regarding use of their current mouse

Accuracy, speed, and precision testing using a Fitts law test

Goniometric measurements to measure right wrist extension, right wrist ulnar deviation
and right thumb palmar abduction to analyze and compare improved wrist postures with
use of the MX Vertical mouse

e Photographs of the subjects using their standard mouse and the MX vertical mouse for
wrist posturing comparison

VSl received 60 test mice from Logitech at mid-day on June 15", 2018 with a mutually agreed
study launch date of June 25, 2018. VSI was able to meet the requested launch date by Logitech
through collaborative VSI team efforts.

The study ran from June 25, 2018 through June 17, 2018. All subjects worked at one central
four-story building at a biotech company located in South San Francisco.

All independent variables for the study participants were identical with respect to their office
furniture and setting e.g., open space plan, height adjustable tables with the lowest height setting
of 28.0” from the floor, and dual 24.0” monitors installed to adjustable height and distance
monitor arms.

Prior to the study launch, all subjects received an ergonomic check-in to assure correct
adjustment of their chair and monitor settings appropriate to each study participant’s Stature.
Although each subject worked at a height adjustable table, the lowest settings for the tables were
set at 28.0”. This height was too high for 50% of the subjects however subjects were able to
increase the heights of their chairs to be flush with the worksurface and use a footrest to support
their feet if the table was too high for their recommended computing height. VSI provided this
service to ensure the statistical validity of the study outcome. Monitor settings are crucial to
positive outcomes for peripheral studies to ensure correct upper extremity posturing. E.g., If the
monitor height and distance do not match the subject’s recommended critical measures, the
-
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subject may assume forward or lateral leaning postures which will negatively affect shoulder,
forearm, and wrist/hand postures. This in turn will have a negative impact for quantitative
measurement collection.

To achieve the highest statistical power sample size, VSI recruited an additional thirteen subjects
to ensure a positive study outcome for a total of 63 subjects interviewed and tested. Three of
these additional subjects were recruited the day after the initial launch date to fill three
immediate openings due to subject drop out from not liking the mouse; all new subjects fit the
test criteria.

All initial and newly recruited subjects used the MX Vertical mouse for a period of fourteen days
excluding weekends and observed holidays.

Due to an observed holiday, and other events outside the control of VSI, almost 20% of the
initial subjects dropped out of the study within the first 3 days of the study. Exhaustive efforts
out of scope of the approved project were employed by VSI to maintain the desired high
statistical power sample required to run ANOVA statistics for the 51 remaining subjects for
testing; this objective was successfully achieved.

The study was designed by VSI’s CEO, Ms. Jeanne Marie Iverson along with the statistical
design choice, questionnaires, data collection methods, subject test site, on-going coordination,
meetings, emails, and consultant organization.

The statistical design analysis was performed by Ms. Jeanne Iverson, CPE, M.S. HFE and
Principal Ergonomist, and Ms. Kristine Kohn, M.S. HFE, and Principal Ergonomist of VSI.
ANOVA analysis and cross comparison analysis was run and analyzed by Ms. Kristine Kohn,
and statistics were peer reviewed by Ms. Jeanne Iverson.

All subject interviews and testing were performed as a VSI team collaboration comprised of Ms.
Jeanne lverson CPE, M.S. HFE, Ms. Kristine Kohn M.S. HFE, Mr. Jesus Valenzuela COEE, and
Mr. Daniel Orth CEA, M.S. HFE.

Mr. Jesus Valenzuela, Ms. Rhonda Journeay and Ms. Christina Findleton performed on-going
data management that was peer reviewed by Ms. Kristine Kohn and Ms. Jeanne Iverson.

All study testing outcomes were completed on July 17, 2018 and final statistical analysis was run
on July 18 through July 20, 2018. The final report was submitted on July 23, 2018 after peer
review.
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Summary of Outcomes

1. All quantitative data supported a reduced discomfort rating at all affected regions of the
right upper extremity after use of the MX Vertical mouse. Statistical significance
supported this result using cross comparison and statistical analysis.

2. At week two of MX Vertical mouse use, the participant speed slowed down over week
one, but precision improved. There appears to be a trade-off between speed and accuracy
at week two. Statistical significance supported this result using cross comparison and
statistical analysis.

3. 98% of all subjects reacted favorably to using the MX Vertical mouse. They related that
they are looking forward to receiving their complimentary MX Vertical mouse as soon as
it becomes available to them in august 2018 for their participation in the study.

4. 100% of all subjects related that they would not use the MX Vertical mouse for travel or
take to meetings in conference rooms due to its large size.

5. 97% of all subjects appreciated the design, color scheme and over all feel of the MX
Vertical mouse.

6. 99% of all subjects related that they would use this mouse on a continual basis at their
office or home office location for work.
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Quantitative Analysis

Participants

Over sixty participants were recruited for the study from the biotechnology, high technology,
consulting, and administrative services sectors of the test site. Per the criteria of the study
outline, none of the participants have used a vertical computer mouse in the past. Of the sixty-
three recruited, fifty-one participants are included in the final data set for analysis of which there
were nineteen males and thirty-two females, 37% and 63% respectively.

The mean overall height for the participants was 66.38inches (168.61cm).

Hand size (palmar length and width) were measured for each of the participants. The mean
palmar length was 3.75inches (9.53cm) and the mean palmar width was 3.28inches (8.33cm).
Average female hand sizes comply with anthropometric measurements for the 50" percentile
female of 3.0” and 4.0” respectively. Average male hand sizes comply with anthropometric
measurements for the 50" and 75" percentile male at 4.0” and 4.5” respectively.

All participants had previously related they were experiencing discomfort at one or more regions
of the right upper extremity (hand, wrist, forearm, elbow, and/or shoulder) that they associated
with the use of a standard computer mouse.

Twelve subjects did not complete the study (five males and seven females), six due to
extenuating circumstances, three due to not providing reliable data, and three female participants
who felt that the MX Vertical mouse was too big for their hand and therefore, uncomfortable to
use. In relation to those who felt the mouse was too big for their hand, the mean palmar length
was 3.75” (9.525cm) and mean palmar width was 2.75” (6.985cm). This is smaller than the
average hand size for the other participants and falls within the 5" percentile anthropometric
range for female hand size. This could also have been affected by the limitation of the 28.0”
worksurface height that was recorded to be too high for their recommended computing height of
26.0” from the floor.

Methodology

The discomfort ratings, speed, accuracy, and precision data were analyzed using SPSS version
25. An alpha level of .05 was used to determine statistical significance for the study hypotheses.

Discomfort
Discomfort ratings using a Visual Analogue Scale for discomfort (VAS) for their right hand,

wrist, forearm, elbow, and shoulder at the onset of the study, after one week’s use of the MX
Vertical mouse and finally after two week’s use of the MX Vertical mouse were collected and
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recorded by VSI staff. VAS scale ratings are defined as ratings of 1 to 10 where a rating of 1
reflects minimal or no discomfort and a rating of 10 correlates to extreme discomfort.

Discomfort ratings were compared from initial, after one weeks use and after two weeks use to
determine if discomfort ratings decreased with the use of the MX Vertical mouse. Variable means
for discomfort ratings associated with each upper extremity region with standard deviations are
presented in Table 1.

Table 1: Upper Extremity Region Discomfort Means (with standard
deviations)

Initial M(SD) After one-week After two weeks
M(SD) M(SD)
Hand 4.02(2.47) 2.10(1.62) 1.86(1.27)
Wrist 4.08(2.73) 2.20(1.78) 1.69(1.07)
Forearm 2.94(2.28) 1.98(1.78) 1.61(1.31)
Elbow 2.31(1.88) 1.59(1.49) 1.39(1.17)
Shoulder 3.00(2.32) 1.90(1.72) 1.45(1.35)

Notes. N=51. M=Mean; SD=Standard Deviation.

One-way repeated measured analysis of variance (ANOVA) tests were performed for each of the
upper extremity region discomfort. These ratings were used to evaluate the null hypothesis that
there is no change in the discomfort ratings when measured at the onset of the study, at one
week’s use, and at two week’s use of the MX Vertical mouse.

Discomfort Results

Overall, the tests indicated statistical significance for a decrease with discomfort ratings for the
various affected upper extremity regions after using the MX Vertical mouse from one and from
two weeks use.

The overall results of the ANOVA tests with effect size for each upper extremity region are
provided in Table 2.

Table 2: Results of ANOVA Tests for Upper Extremity Region Discomfort

Value F(df) Significance*
Hand .57 18.50(2,49) .0001
Wrist .57 18.89(2,49) .0001
Forearm .75 8.09(2,49) .001
Elbow .85 4.19(2,49) .021
Shoulder .67 11.87(2,49) .0001
Notes. Wi lkes' Lambda score reported. N=51.

*p<0.05
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Pairwise comparison indicated that a decrease in discomfort ratings were statistically significant
for the hand, wrist, forearm, and shoulder after one week’s use of the MX Vertical mouse. After
two weeks of using the MX Vertical mouse, a decrease in discomfort ratings for all regions were
shown to be statistically significant than the initial ratings provided by the participants.

Pairwise comparison revealed that only the discomfort rating for the shoulder showed a
statistically significant result between week one and week two of using the MX Vertical mouse.
Although the comparison indicated that there was not a statistically significant change in the
discomfort ratings from the first week to the second week’s use of the MX Vertical mouse for
most regions, the discomfort ratings for all regions continued to show a decrease over the prior
week as indicated by the means of the discomfort ratings shown in Chart 1. Pairwise comparison
results are provided in

Table 3.

Table 3: Pairwise Comparison of Discomfort Ratings
Pairwise Comparison of Discomfort Ratings at initial, week one, and week two

Mean Difference (A

Region  Time (A) Time (B) B) Std. Error Significance*
Hand Initial  Week 1 1.922 334 .0001
Week 2 2.157 .368 .0001
Week 1 Week 2 .235 .229 .924
Wrist Initial Week 1 1.882 .334 .0001
Week 2 2.392 391 .0001
Week 1 Week 2 .510 .225 .083
Forearm Initial Week 1 961 .367 .035
Week 2 1.333 .353 .001
Week 1 Week 2 .373 A77 121
Elbow Initial  Week 1 725 .316 077
Week 2 .922 .320 .018
Week 1 Week 2 .196 .153 .622
Shoulder Initial Week1 1.098 .368 .013
Week 2 1.549 .343 .0001
Week 1 Week 2 .451 .180 .047

Note.
N=51.
Adjustments for multiple comparisons: Bonferroni
*p<0.05
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Chart 1: Mean VAS Discomfort Ratings

Mean VAS Discomfort Ratings by upper extremity region at onset, after one week and after two
weeks’ using the MX Vertical mouse
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Speed, Accuracy and Precision

Participants completed speed and accuracy/precision tests utilizing the Fitt’s Law Tester
available through the Carnegie Mellon University website. Tests were performed using a
standard mouse and the MX Vertical mouse at the study onset. Tests were repeated with the MX
Vertical mouse after one week’s use and two week’s use. Speed to perform the test was recorded
in milliseconds (ms) and accuracy/precision was gauged by the error percentage rating.

Speed ratings were compared to determine if speed increased with the use of the MX Vertical
mouse over time and if speed was better than a standard mouse. Error percentage ratings were
compared to determine if accuracy/precision improved with the MX Vertical mouse and if
accuracy/precision was higher than a standard mouse. Variable means for speed and
accuracy/precision for each test with standard deviations are presented in Table 4.

Table 4: Speed, Accuracy and Precision Means (with standard deviations)

Standard Initial MX Afteroneweek  After two weeks
MouseM(SD) VerticalM(SD) MX Vertical MX VerticaM(SD)
M(SD)
Speed (ms) 74963(15653) 79552(15344) 71715(11875) 75507(10321)
Accuracy/Precision (% error  3.76(4.16) 3.64(4.07) 2.82(3.10) 2.05(2.87)

Notes. N=51. M=Mean; SD=Standard Deviation.

MX Vertical Learning Curve

Based on review of the means for speed and accuracy/precision, the initial speed for the MX
Vertical was much slower than the standard mouse, however, by week one, speed increased with
the MX Vertical over the standard mouse. Precision with the MX Vertical at the initial marker
was slightly better than the standard mouse, but this is likely due to the slow speed.

At week one of using the MX Vertical mouse, the speed significantly improved over the standard
mouse and over the initial use of the MX Vertical. Precision improved somewhat over the initial
test with the MX Vertical.

At week two of using the MX Vertical mouse, the speed slowed down over week one, but
precision improved. There appears to be a trade-off between speed and accuracy at week two.
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Chart 2: MX Vertical Learning Curve

MX Vertical learning curve based on means for speed and accuracy/precision
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Results of ANOVA for Speed, Accuracy, and Precision

One-way repeated measured analysis of variance (ANOVA) tests were performed for speed and
accuracy/precision to evaluate the null hypothesis that there is no change with speed and
accuracy/precision compared to the standard mouse and compared to the initial versus the two-
week mark of using the MX Vertical mouse.

The overall results of the ANOVA tests for speed and accuracy/precision are provided in Table
5.

Table 5: Results of ANOVA Tests for Speed, Accuracy and Precision

Value F(df) Significance*
Speedms) .612 10.16(3,48) .0001
Accuracy/Precision (error %, .806 3.86(3,48) .015
Notes. Wil kes’ Lambda score reported. N=51.

*p<0.05

Pairwise comparison for speed (ms) indicated that the baseline measurement with the standard
mouse was statistically significantly higher than the initial speed measurement with the MX
Vertical mouse. However, when comparing the standard mouse to one- and two-week’s use of
the MX Vertical mouse, the results did not show a statistically significant higher speed for the
standard mouse compared to the MX Vertical mouse. Statistically significant speed increases
were measured with the MX Vertical mouse between the initial MX Vertical test and the week 1
and week 2 tests.

Pairwise comparison for accuracy/precision (error %) showed statistical significance that the
baseline measurement with the standard mouse was not better than the MX Vertical mouse at the
onset of the study or at the one-week marker. However, accuracy/precision at the two-week
marker with the MX Vertical mouse does show a nearly statistically significantly improvement
over the accuracy/precision measure with the standard mouse (.057).

When comparing week one and week two data results against each other, the MX Vertical
mouse’ initial accuracy/precision versus week one and versus week two do not indicate a
statistically significant improvement in accuracy/precision over time. The MX Vertical use at
week one and at week two also do not show a statistically significant improvement in
accuracy/precision.

Pairwise comparison results for both speed and accuracy/precision are provided in Table 6.
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Table 6: Pairwise Comparison of Speed and Accuracy/Precision for a
Standard Mouse and MX Vertical Mouse

Mean
Difference
Measure Time (A) Time (B) (AB) Std. Error  Significance*
Speed Standard Mouse MX Verticat Initial -4588.59 1485.89 .02
MX Verticat 1 week 3248.28 2012.15 .68
MX Verticat 2 weeks 4456.37 1855.42 12
MX Verticak Initial MX Verticak 1 week 7836.86 1797.72 .0001
MX Verticak 2 weeks 9044.96 1673.49 .0001
MX Verticak 1 MX Verticat, 2 weeks 1208.10 899.55 1.00
week
Accuracy/ Standard Mouse MX Verticat Initial 121 .631 1.00
Precision
MX Verticat 1 week .940 .644 .90
MX Verticak 2 weeks 1.709 .634 .057**
MX Verticat Initial MX Verticak 1 week .819 .613 1.00
MX Verticak 2 weeks 1.588 .594 .06
MX Verticak 1 MX Verticak 2 weeks .768 .336 .158
week

Note. N=51. Adjustments for multiple comparisons: Bonferroni
*p<0.05; **nearly significant
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Chart 3: Participant Ratings - Mouse Comfort and Efficiency

At the initial onset of the study, subjects were asked their impressions of their existing standard
mouse and then again of their first impressions of the MX vertical mouse. These ratings were
recorded as they related to overall comfort and efficiency.

Their reactions were documented on a scale of 1 to 5 where a rating of 1 corresponded to worst
and a rating of 5 corresponded to best (see Appendix 1 initial week one questionnaire).

Participant Ratings
Mouse Comfort and Efficiency
"Standard" Mouse and Logitech MX Vertical Mouse

45 4.25

4.21
400410 4.07 4.03
4
3.58

3.5 3.23

3 Mouse Comfort
25 ®m Mouse Efficiency

2
1.5

1
0.5

0

Baseline Initial MX Week One MX Final MX
Standard Vertical Vertical Vertical
Mouse

Mean Participant Ratings

Comfort and Efficiency
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Chart 4: Participant Ratings - Design Impressions

At the initial onset of the study, subjects were asked their impressions of their existing standard
mouse and then again of their first impressions of the MX vertical mouse. These ratings were
recorded as they related to overall design, color, and appearance. Their reactions were
documented on a scale of 1 to 5 where a rating of 1 corresponded to worst and a rating of 5
corresponded to best (see Appendix 1 initial week one questionnaire).

Participant Ratings
Design Impressions

26 Standard Mouse

m MX Vertical
21 Mouse

18 18

Participants

0

WORST 1 2 3 4 5 BEST

Participant Ratings
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Qualitative Analysis

For marketing purposes, several qualitative questions were asked of the subjects to gain
perspective on initial innate reactions to design, size, color and comfort when holding the MX
Vertical mouse in hand.

Please note that the high number of existing standard mouse Logitech products at this site
expressed in the table below are due to the recommendations of the onsite ergonomist (VSI).
Logitech mice are commonly recommended for use due to their size and optimal precision and
accuracy.

The following questions with their qualitative answers are expressed in the tables below:

1. INITIAL
What is the Total #| What do you like about 2 KFd R2y QG @&2dz f A
name and model| of your current mouse?
of your current | Mice
standard
mouse?
LeNovo for N =18 | N=6 It'ssimpleto use N =1 Sometimes it doesn’t work
business N =3 Nothing N =1 |experience wrist pain with use
N=1 It'soptical N =1 |experience finger pain with use
N=1 Don’thavetoworry | N=2 Too small
about the battery N =6 Its not wireless
N=1 Ilike the material N =1 Lacksaccuracy and ergonomic
N=1 Indifferent design
N=3 Itdoesthejob N =1 Makes my hand stiff with use
N=1 |It'saregular N=1 Nothing
mouse N =1 Hand feels stiff after using it for a
N=1 It'scomfortable short while
N=2 Uncomfortable after using it for a
few hours
N =1 Slow responsiveness
Logitech M310 | N=8 N=3 Lightweight and N =1 Design istoo bulbous & causes
good size awkward wrist posture
N =3 Fits hand well, N =2 Too large for my hand
simple use N =3 Nothing
N=2 It'swireless N =2 Causes wrist discomfort after a
N=2 It'scomfortable short while of use
Logitech M325 | N=1 N=1 It'swireless N=1 Itstoo small
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What is the Total | What do you like about What dondét you | i K
name and model| # of your current mouse?
of your current | Mice
standard
mouse?
Logitech M510 | N=10 | N=1 Compact & Side N =2 Contours on side; too narrow
Buttons N =3 Nothing
N =2 Good Size N =1 Causes wrist discomfort with use
Comfortable & Fits my N=1 Toosmall
hand well N=1 Too large
N =1 Fits hand well and N =2 A little slow and lag’s a little
like the location of buttons
N =1 Indifferent
N =1 Wireless, adjustable
DPI and grip
N =1 It's wireless and
compact
N =1 Press scroll to
activate windows
N =1 Easy to transport,
wireless, long lasting
batteries
N =1 Simple to use
Logitech 705 N=6 N =1 Don’thavetomove | N=1 Discomfort after prolonged use
it N =2 It's wireless and not very
N =1 Hand Fit & Tactile | responsive
Scroll Wheel N = 1 Right thumb/wrist pain and its too
N =1 Portable & Sturdy big
N =1 Rightlevel of N =1 Too small
responsiveness N —1 Too large
N =1 Fits hand well
N =1 Functional
Logitech Perf. | N=4 | N=4 Good Size, N =1 Buttons are hard to click
MX Comfortable & Fits my N =1 Heavy to move around
hand well N =1 Its not wired
N =1 Nothing
Microsoft N=2 | N=1 Wireless and the N =1 Its uses the same dongle as the
Wireless ball is easy to move around | keyboard
N =1 Fits hand well N =1 Nothing
Apple Magic N =1 | Side scrolling Hard to tell where the right click button is
Mouse
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Type of Mouse Do You Use Your | Why or Why Not?
Current Mouse

for Travel?
Yes No
e LeNovofor |3 48 1. Have another mouse for travel
business LOG | Other 2. Will use the trackpad on their laptops
e Logitech M325 3. Doesn’t want to carry the mouse around in
M310 addition to the laptop
e Logitech 4. Current mouse is not wireless
M325
e Logitech
M510
e Logitech MX
Perf.
Logitech 705
e Microsoft
Wireless
o Apple Magic
Mouse
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Goniometric Measurements

Initial goniometric measurements were obtained of all users at the initial stages using their
standard mice and then again using the MX Vertical mouse.

Wrist Extension

Collection of goniometric angles for right handed wrist extension using their standard mouse
resulted in a mean angle of extension for all users, male and female of 32° respectively.

Collection of goniometric angles for right handed wrist extension using the MX Vertical mouse
resulted in a mean angle of extension for all users, male and female of 7° respectively.

Summary of Goniometric Angle Findings for Wrist Extension

Large degrees of range of motion for wrist extension equates to awkward and static postures of
the wrist in addition to contact stress exposure at the anterior wrist region with mousing tasks.
This is often one of the main reasons for the development of tendonitis at the wrist, forearm, and
elbow as it relates to the diagnosis of lateral epicondylitis. This is not a desirable posture to
assume especially with sustained mouse use as it often results in tendonitis at these regions in
addition to the potential for the development of carpal tunnel syndrome.

The mean difference between the standard mouse and the MX Vertical mouse was determined to
be 7-degrees less wrist extension angle (in the favor of MX Vertical). This result equates to a
more relaxed whole hand posture with mousing tasks in addition to eliminating contact stress at
the anterior wrist region. However, sustained contact stress of the anterior wrist region has been
replaced by sustained contact stress of the ulnar border as the MX Vertical mouse does not have
a flange base to offset contact stress at this region.

Ulnar Deviation

Collection of goniometric angles for right handed ulnar deviation using their standard mouse
resulted in a mean angle of extension for all users, male and female of 17° respectively.

Collection of goniometric angles for right handed ulnar deviation using the MX Vertical mouse
resulted in a mean angle of extension for all users, male and female of 5° respectively.
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Summary of Goniometric Angle Findings for Ulnar Deviation

High measurements for degrees of range of motion for wrist ulnar deviation equates to awkward
and static postures of the wrist in addition to contact stress exposure at the ulnar nerve with
mousing tasks. This is often one of the main reasons for the development of paresthesia at this
nerve ending as it innervates the fifth and half of the 4" digit of the hand. Large ranges of
motion at the ulnar border also contribute to tendonitis at this region. This is not a desirable
posture to assume especially with sustained mouse use as it often results in tendonitis at these
regions in addition to the potential for the development of ulnar nerve paresthesia.

The MX Vertical mouse obtained a smaller range of motion ulnar deviation wrist angle for all
users with a mean angle of 5° respectively. This result equates to a more relaxed whole hand
posture with mousing tasks in addition to eliminating contact stress at the anterior wrist region.
However, sustained contact stress of the anterior wrist region has been replaced by sustained
contact stress of the ulnar border as the MX Vertical mouse does not have a flange base to offset
contact stress at this region.

Palmar Thumb Abduction

Collection of goniometric angles for right handed palmar thumb abduction using their standard
mouse resulted in a mean angle of palmar thumb abduction for all users, male and female of 8°
respectively.

Collection of goniometric angles for right handed palmar thumb abduction using the MX
Vertical mouse resulted in a mean angle of right handed palmar thumb abduction for all users,
male and female of 20° respectively.

Summary of Goniometric Angle Findings for Palmar Thumb Abduction

Small measured degrees of range of motion for palmar thumb abduction equates to squeezing the
mouse. This is not a desirable posture to assume especially with sustained mouse use as it may
result in tendonitis at the thumb.

The MX Vertical mouse obtained a larger range of motion angle for all users with a mean angle
of 20° respectively. This result equates to a more relaxed whole hand posture with mousing
tasks.
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Photos

The following photos highlight before and after hand postures of subjects with use of their
standard mouse and then with use of the MX Vertical mouse. This was initial data taken within
seconds of their first experience with the MX Vertical mouse. Denote the immediate relaxed
hand posturing with use of the MX Vertical mouse.

Standard Mous#&Vrist Extension, Ulnar Deviation & Palmar | MX Vertical Mouse Wrist Extension,
Abduction Ulnar Deviation & Palmar Abduction
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Standard Mouse Wrist Extension, Ulnar Deviation & Palmar MX Vertical Mous®Vrist Extension,
Abduction Ulnar Deviation & Palmar Abduction
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Appendix 1

Questionnaire 1
Thank you for your participation with our vertical mouse study!

Your requested time commitment for this study is between 5 and 10 minutes on each
consecutive Monday for three weeks. We request that you maintain the following criteria
throughout the study as this will ensure that the collection of your data is valid for our
statistical analysis and to also ensure your award of the Logitech vertical mouse.
Use Study ParticipationPre-Qualification 15t Monday Questionnaire
1. What is the current brand of mouse that you are currently using? E.g., HP, Lenovo, Dell, etc.?

2. On ascale of 1 to 5, 5 being the best, how would you rate the design of your current mouse?

1 = The worst design

2 = Design needs some improvement
3 = Average design

4 = Better than average design

5 = The best design

3. In 20 words or less, what do you likeabout your current mouse?

4. In 20 words or less, whatd o n 6 t  gbautuyout currknemouse?

5. On ascale of 1 to 5, 5 being the best, how would you rate your current mouse with regards to
how comfortable it is for you to use throughout the day?

1 = Not comfortable at all

2 = Comfort needs some improvement
3 = Auverage level of comfort

4 = Better than average level of comfort
5 = Very comfortable

6. Onascale of 1to 5, 5 being the best, how would you rate your current mouse with regards to
how efficient it is (quick to respond)?

1 = Veryslow to respond

2 = The responsiveness needs some improvement
3 = Average responsiveness

4 = Better than average responsiveness

5 = Very quick to respond
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7. Onascale of 1to 5, 5 being the best, how would you rate your current mouse with regards to
how precise it is (ease to maneuver in and out of cells, work on the WEB, etc.)?

Not precise at all

Preciseness needs some improvement

Average preciseness

Better than average preciseness

Very precise

a b~ wN -
(I I T |

8. How long can you use your current mouse before you may start to experience discomfort at
your right hand, wrist, forearm, elbow, or shoulder?
a) One hour
b)  Two hours
C) Three hours
d) Four Hours
e) Five or more hours
f) Other:

9. Do you use your current mouse when traveling for work, attending meetings in conference
areas, or working from home?
a) If yes, why?
b) If no, why?

10. On a scale of 0-10, 10 being the worst, what do you rate your current experienced discomfort
at your right:

a) Hand (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
b)  Wrist (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
C) Forearm (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
d) Elbow (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
e) Shoulder (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)

11. On a scale of 1-5, 5 being the best, how would you rate your initial reaction to the Logitech
vertical mouse:

a) Design (Worst)1-2-3-4-5 (Best)
b) Appearance  (Worst)1-2-3-4-5 (Best)
C) Color (Worst)1-2-3-4-5 (Best)

12. On a scale of 1-5, 5 being the best, how would you rate your initial reaction to the use of the
vertical mouse:
a) Accuracy & Precision (Worst)1-2-3-4-5 (Best)
b) Comfort (Worst)1-2-3-4-5 (Best)
C) Efficiency (Worst)1-2-3-4-5 (Best)
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Questionnaire 2
Use Study Participation2"® Monday Questionnaire

1. Onascale of 1to5, 5 being the best, how would you rate your first week of use with the
Logitech vertical mouse with regards to how comfortable it is to use?

Not comfortable at all

Comfort needs some improvement
Average level of comfort

Better than average level of comfort
Very comfortable

a s wN e
[ I T A N

2. Onascale of 1to 5, 5 being the best, how would you rate your first week of use with the
Logitech vertical mouse with regards to how comfortable it is to use compared to use with
your prior mouse?

My other mouse was much more comfortable

My other mouse was a little more comfortable

Both mice have the same level of comfort

The Logitech vertical mouse was a little more comfortable
The Logitech vertical mouse was much more comfortable

ga s wWN -
[ e T A |

3. Onascale of 1to 5, 5 being the best, how would you rate the Logitech vertical mouse
with regards to how efficient it is (quick to respond)?

Very slow to respond

The responsiveness needs some improvement
Average responsiveness

Better than average responsiveness

Very quick to respond

a s wN -
[ 1 I T A |

4. Onascale of 1to 5, 5 being the best, how would you rate the Logitech vertical mouse
with regards to how precise it is (ease to maneuver in and out of cells, work on the WEB,

etc.)?

1 = Not precise at all

2 = Preciseness needs some improvement
3 = Average preciseness

4 =  Better than average preciseness

5 = Very precise
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5. Is your physical discomfort at your right hand, wrist, forearm, elbow, or shoulder
decreasing after one weeks use of the Logitech vertical mouse? Yes or No
Why?

6. Would you use the Logitech vertical mouse when traveling for work, attending meetings
in conference areas, or working from home?
c) If yes, why?
d) If no, why?

7. After one week of use of the Logitech vertical mouse, on a scale of 0-10, 10 being the
worst, compared to your initial discomfort levels, how do you now rateyour current

experienced discomfort at your right (are they going down/decreasing/are you feeling

better):
a) Hand (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
b) Wrist (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
c) Forearm (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
d) Elbow (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
e) Shoulder (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)

8. Onascale of 1-5, 5 being the best, how would you rate your adaptability after one weeks

use of the Logitech vertical mouse with regards to:

d) Accuracy & Precision (Worst)1-2-3-4-5 (Best)
e) Comfort (Worst)1-2-3-4-5 (Best)
f) Efficiency (Worst)1-2-3-4-5 (Best)
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Questionnaire 3
Use Study Participation3™ Monday Questionnaire

1. Onascale of 1to5, 5 being the best, how would you rate your second week of use with
the Logitech vertical mouse with regards to how comfortable it is to use?

Not comfortable at all

Comfort needs some improvement
Average level of comfort

Better than average level of comfort
Very comfortable

a b wN -
(I I T |

2. Onascale of 1to 5, 5 being the best, how would you rate the Logitech vertical mouse
with regards to how efficient it is (quick to respond)?

Very slow to respond

The responsiveness needs some improvement
Average responsiveness

Better than average responsiveness

Very quick to respond

a b wN -
(I I T |

3. Onascale of 1to 5, 5 being the best, how would you rate the Logitech vertical mouse

with regards to how precise it is (ease to maneuver in and out of cells, work on the WEB,

etc.)?

1 = Not precise at all

2 = Preciseness needs some improvement
3 = Average preciseness

4 = Better than average preciseness

5 = Very precise

4. 1s your physical discomfort at your right hand, wrist, forearm, elbow, or shoulder
continuing to decrease after two weeks use of the Logitech vertical mouse?
Yes or No
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5. After two weeks of use of the Logitech vertical mouse, on a scale of 0-10, 10 being the
worst, how do you now rateyour current experienced discomfort at your right:
Hand (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
Wrist  (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
Forearm (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
Elbow (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)
Shoulder (Low or None)1-2-3-4-5-6-7-8-9-10 (Worst)

6. On ascale of 1-5, 5 being the best, how would you rate your adaptability after two weeks
use of the Logitech vertical mouse with regards to:

Accuracy & Precision (Worst)1-2-3-4-5 (Best)
Comfort (Worst)1-2-3-4-5 (Best)
Efficiency (Worst)1-2-3-4-5 (Best)
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Appendix 2

Non-disclosure agreement

Thank you for your participation with our vertical mouse study! We request that you maintain the
following criteria throughout the study as this will ensure that the collection of your data is valid for our
statistical analysis. Most importantly, you will then be eligible to receive your participation gift of the
Logitech MX Vertical mouse; the latest cutting-edge technology in vertical mouse design. Your
requested time commitment for this study is between 5 and 10 minutes on each consecutive Monday for
three weeks. We thank you for your participation and are excited for you to be a part of this study!
Professionally,

The Logitech/VSI Usability Team

Pleas initial your agreement to the following questions below:

1. | agree to use the MX Vertical mouse all day during my normal 40-hour work week
(Monday through Friday) for a period of two weeks Initial:

2. 1 agree to use the MX Vertical mouse at my home office if | choose to work at home on
one or two of the test days and not at the company office. Initial:

3. I confirm with the usability study experts that | am currently not using or have used a
vertical mouse design in the past. Initial:

4. | agree to immediately cease use of the Logitech MX Vertical mouse if | begin to
experience physical discomfort from use. Initial:

5. | understand that | will receive a participation gift of the MX Vertical mouse if I use this
mouse all day during my normal 40-hour work week (Monday through Friday) for a
period of two. Initial:

6. | agree to not discuss my opinions of the MX Vertical mouse with other participants
during the study. Initial:

7. | agree to be available on each consecutive Monday for three weeks (three Mondays in a

row) for our usability team to interview you to collect our data. Initial:
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Print Name:

Signature: Dated:
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VSI Risk Management & Ergonomics
About the Firm

VSI Risk Management & Ergonomics Inc. (VSI) is the largest Human Factors Ergonomic
Engineering (HFE) firm in Northern California.

VSI employs academic and board certified human factors ergonomic engineers in addition to
VSI employees with cross disciplines with associated ergonomic certifications such as
mechanical engineering, kinesiology, occupational and physiotherapy.

All VSI consultants hold Board Certifications as Professional Ergonomists (CPE) through the
Board of Certification in Professional Ergonomics (BCPE) and Industrial (CIE) or Associate
(CAE) level ergonomists through Oxford Training Institute.

VSI Risk Management and Ergonomics may provide the following services for your company

e Human Factors Use Study Designs

e Focus Groups for workstation and tool procurement purchase

e Ergonomic program development — grass roots

e Ergonomic Seminar and Conference Speaking Engagements

e Web Based Ergonomic Training Creation and Follow Through

e Ergonomic Intranet Creation and Follow through

e Ergonomic Workstation Assessments for the office, laboratory, industrial and manufacturing
work environments

e Ergonomic Training classes — Employee and Train the Trainer

e Ergonomic Tool List Creation and Vendor liaison

e Human Factors Design Principles for workstation layouts

e Human Resources and workers compensation support with ergonomic education and training

e Job Analysis

e Ergonomic Anonymous Employee Survey Data collection for Statistical Validity
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Ms. Jeanne Iverson CE, MS HFE, MS OT, CPE
Principal Ergonomist/Project Manager

Ms. Iverson, CEO, is a Certified Professional Ergonomist (CPE) from the Board of Certification
in Professional Ergonomics (BCPE) and has been a practicing ergonomist for over two decades
receiving her Master’s Degree in Human Factors Ergonomic Engineering and an additional
Master’s Degree in Occupational Therapy from San Jose State University. Her undergraduate
degrees include a BS in Pre-physical therapy where she worked as a Physical Therapy Aide at
out-patient and in-patient settings for over 10 years with patient rehabilitation. She also has a
subsequent undergraduate degree in Environmental Science, where she specialized in CAL
OSHA compliance with regards to mitigation of risk in various work settings specializing in
hazardous material substances. She is also a certified EMT Level | and CPR/IFA/MERT
instructor.

In addition to building the largest human factors ergonomic engineering firm in Northern
California, Ms. Iverson has honed her skills with the field of Ergonomics as a Root Cause
Analysis expert and specializes with manufacturing and material handling work environments in
addition to laboratory and office settings. She has also been the project leader for numerous
Usability studies that involve development and assessment of well-known peripheral products
from companies such as Logitech, Goldtouch, Microsoft, Kinesis, DXT, Posturite, Contour, and
3-M.

Use study projects include but are not limited to:

U Penguin Vertical Mouse

DXT Vertical Mouse

3-D Connexions Space ball used by CAD designers

Goldtouch keyboard and Go! Board for mobile users

Logitech Wave 350 keyboard

Microsoft keyboards

Industrial tool creation and fabrication for private sector (semiconductor, automotive,
machine shop, material handling, and utilities companies)
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Ms. Iverson is a frequent seminar speaker for professional companies and is intricately involved
with site specific ergonomic training development and presentation where she presents on a
plethora of ergonomic topics.

Affiliations / Certifications

Board Certified Professional Ergonomist (BCPE)

Member of Human Factors Engineering Society

Member of Bay Area Ergonomic Roundtable

Member of Sacramento Ergonomic Round Table

Certified CPR/AED MERT Instructor/Certified HMM Technician
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Signatures of Professional Consultants

This statistical analysis of the Logitech MX Vertical mouse was designed, and project managed

by VSI Risk Management & Ergonomics Inc. (VSI).

The following VSI professional ergonomists were involved with the study:

Ms. Jeanne Marie Iverson CEO, CPE
M.S. HFE, M.S. OT

Principal Ergonomist/Project Manager
jiverson@vsi-consulting.com
510.499.1918
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Ms. Kristine Kohn M.S.
Principal Ergonomist
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Mr. Daniel Orth M.S. HFE
Associate Ergonomist
daniel@vsi-consulting.com
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Mr. Jesus Valenzuela COEE
Account Manager/Marketing Director
jesus@vsi-consulting.com
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