
How human factors and 
anthropometrics help develop an 

ergonomic hand tool.

TOOL HANDLES
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ANTHROPOMETRIC DATA
HAND DIMENSIONS 
AND CULTURAL 
COMPARISONS
This exercise studies anthropometric 
data and how important it is at the 
time of designing a universal product. 
It is crucial to learn to collect and 
analyze this type of data and determine 
percentiles. 

Measurements of my hand were taken 
in different positions identifying how 
size can vary by age, gender, and 
ethnicity. This measurements were 
then compared to the average hand 
sizes of people in a similar age group, 
gender, and ethnicity. In my case I chose 
Colombian females between 18-30 years 
old. My hand was also compared to two 
other ethnicities different to mine; in this 
case, Philippine and Nigerian. Results 
from this comparisons are presented as 
percentiles in various charts.

15.5

5%

50%

95%

85%

16.6 18.117.4

colombia
hand length percentile

nigeria 05%

philippines 33%

colombia 85%

Ávila Chaurand, R., Prado León, L. R., & González, M. E. (2007). Dimensiones antropométricas de población latinoamericana. Guadalajara: Universidad de 
Guadalajara.
Del Prado-Lu, J. L. (2007). Anthropometric measurement of Filipino manufacturing workers. Manila: ELSEVIER.
Ismaila, O. S. (2009). Anthropometric Data of Hand, Foot and Ear of University Students in Nigeria. Abeokuta: Leonardo Journal of Sciences.
Pheasant, S., & Haslegrave, C. M. (2005). Bodyspace. Boca Raton: Taylor & Francis Group.
Tilley, A. R., & Associates, H. D. (2002). The Measure of Man and Woman. New York: John Wiley & Sons.
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ANTHROPOMETRIC DATA

HAND LENGTH
PALM LENGTH  
HAND BREADTH
HAND CIRCUMFERENCE
HAND THICKNESS
WRIST WIDTH
WRIST CIRCUMFERENCE

17.4
9.2
9.4
21.1
3.8
5.0
15.9

15.5
8.5
6.8
16.2

-
4.4
13.4

16.6
9.2
7.4
17.7
-

4.8
14.4

18.1
10.0
8.0
19.1
-

5.3
15.6

17.4
-

8.1
-

2.7

19.0
-

9.5
-

3.5
-
-

21.5
-

10.5
-

4.1
-
-

15.5
-

7.5
16.0

-
-
-

18.0
-

8.5
18.0

-
-
-

20.0
-

10.0
20.0

-
-
-

PANAMA
ME 5% 50% 95% 5% 50% 95% 5% 50% 95%

COLOMBIA (SIMILAR ETHNICITY) NIGERIA PHILIPPINES
COMPARISON OF ANTHROPOMETRIC DATA OF HANDS FOR FEMALES AGED 18-30 years (dimensions in cm)

8.9
7.9

7.0
1.4

1.6

6.6

11.2

5.7

13˚

7.3 10.0

7.1

1.5 1.51 .2
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PRESTIGERIMMELOPI

HAND TOOL SELECTION
SELECTED TO REDESIGN: HANDLE OF A NAIL POLISH BOTTLE

Prestige compares itself to the little 
black dress, the quintessential element a 
woman can’t live without.

One of the world’s oldest cosmetics 
brands, Rimmel was founded in the 
1830s. 

Recognized worldwide as a luxury 
drugstore brand, OPI’s bottles have an 
iconic shape that is rarely modified.

Variety of drugstore brands of nail polish bottles.

5.1cm

3.5cm

5.1cm

5.5cm

4.2cm

7.5cm

9.1cm

2.8cm

9.1cm
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RESULT RECORDINGTEST LOCATIONMATERIALS NEEDED

TESTING PROTOCOL
Tests results have to be cautiously 
recorded to be able to make a thorough 
analysis afterwards.

A questionnaire is an efficient way to 
make sure that the same amount of 
data is gathered from every participant 
and nothing has been forgotten. 

A camera capable of taking pictures 
and filming a video will help in the later 
stages of data analysis. For this exercise, 
a video of the whole testing scenario is 
ideal along with some pictures of key 
events observed during testing. 

A notebook will be kept at hand to write 
down important observations, make 
diagrams, sketches, among others. 

The location where testing is to be held 
should be a controlled environment that 
can be recreated in the future for further 
testing. 

Location is to be well ventilated due 
to the chemical vapors found within 
acetone and nail polish. 

It should be done in a place with 
sufficient natural light or with an 
efficient task lighting not to strain the 
eyes during testing. 

A sturdy table with chairs will be 
used to keep participants seated in a 
comfortable position.

The area where testing is to be held 
should be shielded with a surface 
protector to prevent damage if  nail 
polish or acetone spills. 

• Participant questionnaire
• Measuring tape
• Nail polish bottles with different 
handles (3)
• Acetone or nail polish remover
• Cotton balls
• Cottons swabs
• Surface protector
• Table with chairs
• Task lamp
• Camera
• Tripod
• Notebook and pencil
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STEPS FOR TESTSQUESTIONNAIRE

TESTING PROTOCOL
TASKS TESTED

1. Present yourself to your participant 
and explain what ergonomic means, 
what the test is about and the hand tool 
that will be tested. 
2. Allow your participant to sit 
comfortably in the chair provided. 
3. Turn on camera and start filming the 
testing process.
4. First, fill out the questionnaire with 
the participant.
5. Then the participant will start by 
painting with their dominant hand a nail 
of their non-dominant hand with each 
of the three nail polish bottles being 
tested. Last two nails will be painted 
with the two preferred nail polishes.
6. Participant will discuss which nail 
polish bottle is most comfortable and 
proceed to paint her non-dominant 
hand. 
7. Participant will proceed to paint 
someone else’s nails with their 
dominant hand.

• Gender, Age, and Handedness
• Hand Length and Breadth
• Index Length, Width, and Thickness
• Thumb Length, Width, and Thickness
1. How often do you paint your nails? 
How long does it take you?
2. How often do you paint someone 
else’s nails? How long does it take you?
3. Had you noticed how uncomfortable 
the grip of nail polish bottles are before?
4. Do you remember thinking a specific 
nail polish bottle had an exceptionally 
ergonomic grip? Which one?
5. When painting your nails or 
someone else’s, do you feel some sort 
of discomfort or pain in your hand or 
fingers?
6. What elements of a nail polish bottle 
do you dislike? How would you change 
them?

In order to test the same tasks with every 
participant, a list has to be prepared 
beforehand. In this exercise, tasks that 
will be observed are movements of the 
hand and wrist while:

• Opening a nail polish bottle.
• Painting someone’s nails with 
dominant hand.
• Painting one’s nails with both 
dominant and non-dominant hands.
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PARTICIPANT #3PARTICIPANT #2PARTICIPANT #1

PARTICIPANTS

Gender: Female
Age Range: 40-50
Dominant Hand: Right
Hand Length: 17.5cm
Hand Breadth: 9.3cm
Index 
• Length: 6.6cm
• Width: 1.8cm
• Thickness: 1.4cm
Thumb 
• Length: 5.6cm
• Width: 2.0cm
• Thickness: 1.6cm

Gender: Female
Age Range: 60-70
Dominant Hand: Right
Hand Length: 18.5cm
Hand Breadth: 9.7cm
Index 
• Length: 7.8cm
• Width: 1.9cm
• Thickness: 1.2cm
Thumb 
• Length: 6.0cm
• Width: 1.9cm
• Thickness: 1.3cm

Gender: Female
Age Range: 20-30
Dominant Hand: Right
Hand Length: 18.7cm
Hand Breadth: 9.5cm
Index 
• Length: 7.2cm
• Width: 1.7cm
• Thickness: 1.8cm
Thumb 
• Length: 6.1cm
• Width: 2.0cm
• Thickness: 1.8cm
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EXPLORATORY TESTS
TOOL DESCRIPTION
During the activity of painting nails, 
the handle of a nail polish bottle tends 
to be held with a precision grip either 
internal or external due to the level of 
detail needed to complete the task. In 
an internal precision grip, the tool is 
held almost parallel to the work surface 
unlike the external precision grip where 
the tool is angled and ideally rests on 
the thumb cleft. The way the hand is 
supported on the work surface also 
changes with either grip. In the internal 
precision grip, the hand is steadied 
with less points of support upon the 
work surface. In the external precision 
grip the hand is laid flat on its side 
distributing the weight more evenly on 
the work surface. Both precision grips 
rely on the thumb, index and middle 
finger. With this task and grip, the most 
stress is placed on the fingers which are 
easily strained when the  handle is not 
ergonomic. 

Internal precision grip: angle of the tool almost 
parallel to the work surface.

Internal precision grip: point of support of the 
hand on the work surface.

External precision grip: angle of the tool almost 
perpendicular to the work surface. 

External precision grip: points of support of the 
hand on the work surface.
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EXPLORATORY TESTS
WRIST MOVEMENT
Awkward poses of the wrist like radial 
deviation, ulnar deviation, flexion, and 
extension stress the body and fatigue 
occurs sooner. When joints are naturally 
aligned it is called a neutral posture 
which minimize stress. Posture should 
not be kept static for too long though 
because that can also have negative 
impacts on the body. Postures acquired 
during activities should primarily be 
neutral or as close to neutral as possible. 

During testing it was observed that 
participants mostly kept neutral or close 
to neutral postures. Awkward poses 
were adopted when painting the thumb 
of both hands. Also, when painting 
someone else’s hands, the participant 
would force upon them awkward 
positions.

Neutral postures.

Neutral postures observed during testing.

Awkward postures.

Awkward postures observed during testing.

EXTENSION

FLEXION

ULNAR
DEVIATION

RADIAL
DEVIATION
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TEST RESULTS

PARTICIPANT #1
This participant is in the youngest 
age group. She paints her nails 
approximately twice a week. She is very 
experienced in painting nails and can 
paint her dominant and non-dominant 
hand equally as well. She knows a 
great amount of nail polish brands in 
the market and the difference in their 
bottles. She noticed how uncomfortable 
some nail polish handles could be and 
above all resents thinner handles. 

Dominant hand, neutral posture. Handle is too 
wide and short. grip is tight and forced.

In regards to Prestige’s nail polish: “I’m pinching my 
thumb with my index’s nail because it’s so thin.”

Less strenuous way of painting a thumb, neutral 
posture is maintained.

Non-dominant hand, awkward posture. External 
precision grip where handle doesn’t rest in cleft.

Neutral posture is kept when painting someone 
else’s thumb with and external precision grip.

TOOL HANDLES
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TEST RESULTS

PARTICIPANT #2
This participant is in the middle age 
group. She used to paint her nails when 
younger, but hasn’t painted them in over 
twenty years. She paints someone else’s 
nails maybe once or twice a year. She is 
very skilled in detailed jobs and is very 
conscious about hand tool’s ergonomic 
features because of her occupation as a 
sculptor. She notices the variety of nail 
polish bottle shapes in the market but 
doesn’t know their comfort levels.

In regards to Rimmel’s nail 
polish: “This is by far the worst!”

External precision grip when using dominant 
hand.

Awkward posture when painting thumb with 
non-dominant hand.

Internal precision grip when using non-dominant 
hand.

Neutral posture on hands when painting 
someone else’s nails.

TOOL HANDLES
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TEST RESULTS

PARTICIPANT #3

In regards to Prestige’s nail polish: “This handle is too 
thin and the lack of texture makes my fingers slip.”

This participant is in the eldest age 
group. She is experienced in painting 
nails and knows a limited amount of 
nail polish bottles in the market. She 
usually paints her nails once a week 
and had noticed some elements in nail 
polish bottles she dislikes like squared 
handles and bottles as they are not too 
comfortable for her. Painting someone 
else’s nails is a difficult task and she 
doesn’t do it often.

Opening bottle with thin and smooth handle 
proves to be difficult.

With dominant hand an external precision grip is 
used.

Internal precision grip almost resembling a pinch 
grip with light touch: non-dominant hand.

Flexion is observed in participant and forced upon 
person whose being painted.

TOOL HANDLES
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DESIGN GUIDELINES
CAP

BRUSH

BOTTLE

POLISH
FORMULA

Parts of a nail polish bottle.Comparison chart: P are the participants, Ü is 
acceptable and X is unacceptable.

P1 P2 P3

2.8cm X X Ü

3.5cm Ü Ü Ü

4.2cm Ü Ü Ü

5.1cm X Ü X

7.5cm Ü Ü Ü

9.1cm X X Ü

H
E

IG
H

T
C

IR
C

U
M

FE
R

E
N

C
E

TOOL HANDLES

A nail polish bottle is made up off 
several elements like the glass bottle 
that holds the polish formula,  and the 
cap that has many functions: keeping 
the polish from drying, holding the 
brush with which the formula is applied 
to the nail, and most importantly 
the handle which is the tool the user 
manipulates to complete the activity. 

The handle of a nail polish bottle will 
be redesigned in a way that the grip 
permits the user’s hands to remain in 
a neutral posture while using the tool. 
Elements to consider are height and 
circumference of the handle as well as 
its texture for gripping.

Opportunities for Improvement:
Opportunity 1: A shape of the handle 
that holds the finger’s curves better 
could prevent strain.
Opportunity 2: Some circumference 
dimensions created points of pressure 
on the fingers that produce discomfort. 

Design Criteria:
Criteria 1: Maintain a neutral posture 
most of the time while using handle.

KEY ELEMENTS
Criteria 2: Include a texture on the 
handle for grip that isn’t harmful.
Criteria 3: Adjust length and width to 
accommodate the precision grip.
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WHY REDESIGN?
Painting nails is an activity that requires 
a tool that can be firmly gripped so 
that each stroke can be applied with 
precision. 

Nail polishes in the market have a crucial 
problem, the handle on their bottles 
is not friendly towards the user. Most 
women complain that painting their 
nails is almost impossible because they 
cannot control the precision with which 
they are painting. These handles are 
not ergonomic; they are designed with 
aesthetic purposes in mind and fill the 
market with designs that are too wide, 
too thin, too smooth or too short for the 
average woman. 

What results from these poor designs 
is a bad posture and strain that travels 
from the fingers all the way to the 
shoulders and back. In order to control 
the strokes being made with a bad 
handle one has to grip tightly onto it 
straining the fingers and tensing the 
hand, arm and shoulder. Some people 
even hunch their backs to get closer to 
their nails in an effort to produce perfect 
strokes. Some trembling of the hand 

DESIGN PROPOSAL
can also occur, specially when using the 
non-dominant hand.

Testing and observation of the products 
found in the market has resulted in one 
conclusion: a new design for the  handle 
of nail polishes is needed. 

Three proposals for the design of the 
brush’s handle of nail polishes are 
presented next. The main consideration 
was the user and ergonomic shapes 
were adopted to suit most female hands 
in this activity were a precision grip is 
most commonly used.

TOOL HANDLES

MARKETING

In order to please the vast majority of 
women, customization of the product is 
key. 

I propose selling all polish colors in 
different product lines within the 
brand Landforms. Each line would be 
characterized by a different handle 
shape that is paired with a brush profile 
either straight or curved.

Each product line is named after the 
land-form that each of the handles’ 
shape reimagines.

the volcano the mountain

the hill
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NAPKIN SKETCHES

Napkin sketches done to ideate the design of the handle of a nail polish brush. Three ideas were chosen to prototype and develop further.

TOOL HANDLES
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PROTOTYPE MAKING

The making of the third version of prototypes; 
dimensions are accurate and the brush is added.

Version 2 of prototypes.Internal structure of version 2 prototypes.

The making of the first version of prototypes right 
after the napkin sketches.

Version 1 of prototypes. The making of the second version of prototypes; 
refining ideas from the previous version.

TOOL HANDLES
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PROTOTYPE MAKING

The making of the fourth version of prototypes: 
The Hill.

The making of the fourth version of prototypes: 
The Mountain.

The making of the fourth version of prototypes: 
The Volcano.

Internal structure of version 3 prototypes now 
taking into consideration cavity for brush.

Version 3 of prototypes. Internal structure proves to make prototype 
brittle, a version 4 of prototypes is made without it.

TOOL HANDLES
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ORTHOGRAPHIC DRAWINGS

Orthographic drawings show details of each prototyped design

TOP VIEW
FRONT VIEW SIDE VIEW

the VOLCANO

TOP VIEW
HANDLE
BOTTOM VIEW

HANDLE
BOTTOM VIEW

HANDLE
BOTTOM VIEW

FRONT VIEW SIDE VIEW

the HILL

TOP VIEW
FRONT VIEW SIDE VIEW

the MOUNTAIN
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The Volcano is a handle for the nail 
polish brush that offers an ergonomic 
grip where fingers hold the base of the 
handle in a circumference that results 
from the average dimension of the 
most acceptable nail polish handles 
tested in the previous section and the 
measurements of the participant’s 
fingers.

The length of the handle allows it to rest 
on the user’s index finger and reduce 
the strain other handles in the market 
that are short produce. 

When a collection of nail polish bottles 
is organized in a drawer, the only way 
to know which color is which is lifting 
each a little. At the top of the handle is a 
feature that allows the user to see from 
atop the color of the nail polish. 

The tapered shape of the handle 
reduces the amount of material needed 
making the handle lighter. 

Ridges on both sides of the handle allow 
for easy grip and eliminates slipping 
when opening or closing the bottle.

THE VOLCANO

HANDLE PROPOSAL #1

Handle prototype.Handle prototype comfortably fits all fingers.

Color indicator in handle reflects color of polish.



34

The Mountain uses the same 
circumference dimension as the 
previous handle given it’s ideal 
properties because it is neither too wide 
nor too thin. 

The length of this handle also allows 
for it to rest on the user’s index finger 
reducing strain. 

This time, the way to distinguish the 
color of the polish from atop is through a 
dome-like shape at the tip of the handle. 

The shape begins as a triangle at the 
base of the handle to permit each finger 
used in this activity (index, middle and 
thumb) to rest on their own space. The 
shape then transforms into a circle when 
reaching the top. 

The textured plastic of the handle 
similar to the handle before along with 
indentations on each of the three sides 
of the handle’s base is ideal for grip. 

THE MOUNTAIN

HANDLE PROPOSAL #2

TOOL HANDLES

Handle prototype.Handle prototype comfortably fits all fingers.

Color indicator in handle reflects color of polish.
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The Hill also adopts the same 
circumference dimension for the base as 
the previous handles. 

It’s length is sufficient for the handle to 
rest on the user’s index finger reducing 
strain. 

A dome-like shape at the tip of the 
handle is also used to differentiate the 
nail polish color. 

The organic shape is molded from the 
natural curves of the fingers. Each curve 
fits in a specific way and act as signifiers 
as to how to hold the brush.

The handle is made, like the two handles 
before, of a dark gray textured plastic 
resembling a sand blasted effect. 

THE HILL

HANDLE PROPOSAL #3

TOOL HANDLES

Handle prototype.Handle prototype comfortably fits all fingers.

Color indicator in handle reflects color of polish.
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THE HILLTHE MOUNTAINTHE VOLCANO

TOOL DESIGN PROPOSALS
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RESULT RECORDINGTEST LOCATIONMATERIALS NEEDED

TESTING PROTOCOL
Tests results have to be cautiously 
recorded to be able to make a thorough 
analysis afterwards.

A questionnaire is an efficient way to 
make sure that the same amount of 
data is gathered from every participant 
and nothing has been forgotten. 

A camera capable of taking pictures 
and filming a video will help in the later 
stages of data analysis. For this exercise, 
a video of the whole testing scenario is 
ideal along with some pictures of key 
events observed during testing. 

A notebook will be kept at hand to write 
down important observations, make 
diagrams, sketches, among others. 

The location where testing is to be held 
should be a controlled environment that 
can be recreated in the future for further 
testing. 

Location is to be well ventilated due 
to the chemical vapors found within 
acetone and nail polish. 

It should be done in a place with 
sufficient natural light or with an 
efficient task lighting not to strain the 
eyes during testing. 

A sturdy table with chairs will be 
used to keep participants seated in a 
comfortable position.

The area where testing is to be held 
should be shielded with a surface 
protector to prevent damage if  nail 
polish or acetone spills. 

• Participant questionnaire
• Nail polish handle prototypes (3)
• Nail polish bottles (3)
• Acetone or nail polish remover
• Cotton balls
• Cottons swabs
• Surface protector
• Table with chairs
• Task lamp
• Camera
• Tripod
• Notebook and pencil
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STEPS FOR TESTSQUESTIONNAIRE

TESTING PROTOCOL
TASKS TESTED

1. Remind the participant about the 
previous tests and explain the procedure 
for this tests. 
2. Allow your participant to sit 
comfortably in the chair provided. 
3. Turn on camera and start filming the 
testing process.
4. First the participant will answer the 
first part of the questionnaire.
5. For this tests let the participant 
choose how many of their 10 nails are 
painted with each handle going back 
and forth between them as needed. Also 
make sure to observe which one they 
choose first. 
6. Then the participant will proceed 
to paint someone else’s nails with their 
dominant hand choosing again any 
handle they want.
7. Finally, fill out the rest of the 
questionnaire with the participant.

BEFORE TESTS
1. Had you seen designs like these in the 
market before?
2. Are you surprised by the designs?
3. Which one calls your attention the 
most?
4. Would you buy any of them judging 
from their appearance? Which one?

AFTER TESTS
1. Were you uncomfortable or in pain 
during any part of the testing? If yes, 
when.
2. Did you enjoy the experience of 
painting your nails with these handles? 
Why?
3. Which one did you like the best and 
why?
4. Do you feel there has been an 
improvement compared to the designs 
from the previous tests?
5. Rating of comfort and usability:

In order to test the same tasks with every 
participant, a list has to be prepared 
beforehand. In this exercise, tasks that 
will be observed are movements of the 
hand, fingers and wrist while:

• Painting someone’s nails with 
dominant hand.
• Painting one’s nails with both 
dominant and non-dominant hands.
• Difficulties that may arise while using 
the tools.
• Amount of  times each handle is used 
by the participants shows favoritism. 
• First pick of handle to start tests. 

• The Volcano
• The Mountain
• The Hill
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HYPOTHESIS
THE VOLCANO THE MOUNTAIN THE HILL
This design is the most 
similar to models in the 
market out of the three. I 
believe it will be rated as 
average but comfortable. 
I don’t think it will be a 
shocking design and the 
user will use it very naturally.

With its triangular shape 
and indentations to rest the 
fingers I believe it will be a 
design comfortably used 
by the user in an intuitive 
manner.

This is the most diverse 
design with a shape that 
is very organic and curvy. I 
believe it will be the most 
shocking to users because 
of its unique shape. I 
think there will be a short 
learning curve where the 
user explores the best way 
to accommodate it to their 
hand, but once this phase 
is overcome the design will 
receive the best ratings.
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PARTICIPANT #3PARTICIPANT #2PARTICIPANT #1

Gender: Female
Age Range: 40-50
Dominant Hand: Right
Hand Length: 17.5cm
Hand Breadth: 9.3cm
Index 
• Length: 6.6cm
• Width: 1.8cm
• Thickness: 1.4cm
Thumb 
• Length: 5.6cm
• Width: 2.0cm
• Thickness: 1.6cm

Gender: Female
Age Range: 60-70
Dominant Hand: Right
Hand Length: 18.5cm
Hand Breadth: 9.7cm
Index 
• Length: 7.8cm
• Width: 1.9cm
• Thickness: 1.2cm
Thumb 
• Length: 6.0cm
• Width: 1.9cm
• Thickness: 1.3cm

Gender: Female
Age Range: 20-30
Dominant Hand: Right
Hand Length: 18.7cm
Hand Breadth: 9.5cm
Index 
• Length: 7.2cm
• Width: 1.7cm
• Thickness: 1.8cm
Thumb 
• Length: 6.1cm
• Width: 2.0cm
• Thickness: 1.8cm

*Right hand now has an injured wrist.

PARTICIPANTS
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PARTICIPANT #1

TEST RESULTS “The Hill adjusts perfectly to both  
of my hands.“

Handle allows for neutral postures when painting 
the thumb even when reduced mobility is 
present.

The Volcano was better for painting someone 
else’s nails when reduced mobility is present.

AFTER TESTS
1. Were you uncomfortable or in pain 
during any part of the testing? If yes, 
when.
Never.
2. Did you enjoy the experience of 
painting your nails with these handles? 
Why?
Absolutely, I feel like my hands didn’t 
adopt uncomfortable postures like in 
the previous tests.
3. Which one did you like the best and 
why?
The Hill fits perfectly in both my hands, 
also The Mountain, but I’ll go with The 
Hill.
4. Do you feel there has been an 
improvement compared to the designs 
from the previous tests?
Yes!

OBSERVATIONS:
• A lack of precision was not present 
even with reduced mobility of the wrist.
• With the injured wrist painting 
someone else’s nails was more 
comfortable with The Volcano. 

BEFORE TESTS
1. Had you seen designs like these in the 
market before?
No.
2. Are you surprised by the designs?
Yes, The Mountain and The Hill surprised 
me the most.
3. Which one calls your attention the 
most?
The Hill.
4. Would you buy any of them judging 
from their appearance? Which one?
Yes! The Hill because I like trying quirky 
things.

Rating of comfort and usability:
• The Volcano
• The Mountain
• The Hill
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PARTICIPANT #2

TEST RESULTS

Small learning curve where user finds comfort in 
a new tool.

Neutral postures adopted throughout all tests 
even when painting the challenging thumb.

“They are very ergonomic, I want 
to try them all again!”

AFTER TESTS
1. Were you uncomfortable or in pain 
during any part of the testing? If yes, 
when.
Not at all.
2. Did you enjoy the experience of 
painting your nails with these handles? 
Why?
Yes because they are very ergonomic. I 
want to try them again!
3. Which one did you like the best and 
why?
Not sure, I liked all 3 of them. I’m torn 
between The Mountain and The Hill. The 
Hill was the most comfortable, that is 
my favorite.
4. Do you feel there has been an 
improvement compared to the designs 
from the previous tests?
Yes, definitely.

OBSERVATIONS:
• Even if she is not a nail polish user 
she was very eager to try them again 
and again.
• Used The Hill in diverse orientations 
depending on the hand.

BEFORE TESTS
1. Had you seen designs like these in the 
market before?
No.
2. Are you surprised by the designs?
Yes.
3. Which one calls your attention the 
most?
The Hill looks completely different, my 
attention goes immediately to it.
4. Would you buy any of them judging 
from their appearance? Which one?
Yes, probably The Volcano because it 
looks more “normal“.

Rating of comfort and usability:
• The Volcano
• The Mountain
• The Hill



43TOOL HANDLES

PARTICIPANT #3

“The shape was thought with a 
place for each finger.“TEST RESULTS

Grip of The Hill in different way than it was 
envisioned yet participant claimed extreme 
comfort.

Awkward posture in a less severe angle than on 
previous tests. Only one to flex her wrist.

when.
No.
2. Did you enjoy the experience of 
painting your nails with these handles? 
Why?
Very much because they’re quite 
different and modern. They feel tailor 
made like they were designed looking 
for comfort.
3. Which one did you like the best and 
why?
The Hill! Each of the curves gives me the 
perfect spot for my fingers considering 
they are not all the same length. I feel 
there is a lot of control and I am able to 
paint with precision. Also the diameter 
of the handle is just perfect.
4. Do you feel there has been an 
improvement compared to the designs 
from the previous tests?
Absolutely.

OBSERVATIONS:
• Grip of The Hill was different to how 
it was designed yet it was perfect for the 
user. 
• Very delicate grip of all handles.

BEFORE TESTS
1. Had you seen designs like these in the 
market before?
Never before. Never!
2. Are you surprised by the designs?
Oh yes! Extremely.
3. Which one calls your attention the 
most?
The Hill.
4. Would you buy any of them judging 
from their appearance? Which one?
All three of them.

AFTER TESTS
1. Were you uncomfortable or in pain 
during any part of the testing? If yes, 

Rating of comfort and usability:
• The Volcano
• The Mountain
• The Hill
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DESIGN GUIDELINES

Different ways the handle was held during testing.

The Volcano was rated with 9/15 points 
by the participants. It was considered 
to have a “normal” shape but better 
than others in the market because of its 
length. The length allowed the handle to 
be rested in the fingers reducing strain.

Mostly the handle was held in the same 
way except for one participant that 
held it more delicately from the top. It 
was considered to be ergonomic and 
functional giving precision in every 
stroke. 

Conclusion: Length and diameter 
of handle were well received but no 
comments were really made of it being 
an innovation.

Opportunities for Improvement:
Opportunity 1: An oval shape at the 
bottom of the handle could be better 
than a circular one for comfort. 
Opportunity 2: The orientation of the 
brush in relation to the position of the 
ridges was not ideal. Brush must be 
rotated 90° in a future design.

THE VOLCANO

TOOL HANDLES

With The Volcano only neutral postures were 
observed in participants.

Most comfortable design to paint someone else’s 
nails when mobility restrictions are present.
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DESIGN GUIDELINES

Different ways the handle was held during testing.

The Mountain was rated with 13/15 points 
by the participants. It was considered 
to be extremely ergonomic and a close 
contender to hold the position of favorite 
handle.

Indentations on each side were clear 
signifiers as to where to place the 
fingers. Brush was held mostly the same 
by participants. Participant 3, who tends 
to hold handles by the tip, mentioned 
that a forced placement of fingers 
close to the base was not ideal for her 
because fingers have different lengths 
and should be placed at different levels 
of the handle.

Conclusion: The triangular shape was 
very ergonomic for a precision grip but 
the way to hold it was too specific.

Opportunities for Improvement:
Opportunity 1: Merge the triangular 
shape of The Mountain with the organic 
curves of The Hill for an alternative 
design. 
Opportunity 2: Provide other 
indentations along the handle for 
placement of fingers at different levels.

THE MOUNTAIN

TOOL HANDLES

The handle has an intuitive shape were holding it 
comes very natural for participants.

Comfortable to paint others’ and one’s nails.



46 TOOL HANDLES

DESIGN GUIDELINES

Different ways the handle was held during testing.

The Hill was rated with 15/15 points and 
considered by 100% of the participants 
as their favorite. Room for improvement 
might be found upon further testing 
with a bigger pool of participants with 
more varied hand sizes. To this date it 
seems to accommodate a variety of 
hands and ways to grip it making it a 
universal design. 

Every participant found a different way 
to use the curves of the design to fit their 
fingers and 100% of participants found 
the design ergonomic. It is important to 
observe that even if some grabbed the 
handle gently or harder, closer or farther 
from the brush they all found a way to 
hold it in a way that the tool gave them 
precision when doing strokes on their 
nails. 

Conclusion: There is no “right” or “wrong“ 
orientation to grip this ergonomic 
handle.

Opportunities for Improvement:
Opportunity 1: Develop more tests with a 
larger amount of participants to decide 
if it is indeed a universal design.

THE HILL

Little to no awkward postures adopted when 
using the handle.

Mobility restrictions did not make a difference 
with usage of handle. No pain or discomfort.
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CONCLUSION
NUMBER OF NAILS PAINTED WITH EACH BRUSH 

the volcano the mountain the hill
9 14

22

All designs were ergonomic but The Hill won as the favorite of 100% of participants because of the flexibility of its design. It can be held in virtually any 
position and orientation while staying comfortable. No strain was perceived with it and only neutral postures were adopted.


