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The design of handwriting instruments has been based primarily on touch, feel, 

aesthetics, and muscle exertion. Previous studies make it clear that different pen 

characteristics have to be considered along with hand–instrument interaction in the 

design of writing instruments. This should include pens designed for touch screens and 

computer based writing surfaces. Hence, this study focuses primarily on evaluating grip 

style’s impact on user comfort and muscle activity associated with handgrip while using a 

stylus-pen.  

 Surface EMG measures were taken approximate to the adductor pollicis, flexor 

digitorum, and extensor indicis of eight participants while they performed writing, 

drawing, and point-and-click tasks on a tablet using a standard stylus and two grip 

options.  Participants were also timed and surveyed on comfort level for each trial. 

Results of this study indicate that participants overall felt using a grip was more 

comfortable than using a stylus alone. The claw grip was the preferred choice for writing 

and drawing, and the crossover grip was preferred for pointing and clicking. There was 

reduction in  muscle activity  of the extensor indicis using the claw or crossover grip for 

the drawing and point and click tasks. The reduced muscle activity and the perceived 

comfort shows the claw grip to be a viable option for improving comfort for writing or 

drawing on a touchscreen device.  



GET A GRIP: ANALYSIS OF MUSCLE ACTIVITY AND PERCEIVED 
COMFORT IN USING STYLUS GRIPS 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

by 
Evanda Vanease Henry 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

A Thesis  
Submitted to the Faculty of 

New Jersey Institute of Technology  
in Partial Fulfillment of the Requirements for the Degree of 

Master of Science in Occupational Safety and Health Engineering 
 

Department of Mechanical and Industrial Engineering 
 

 
 

January 2017



 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  



 

 

APPROVAL PAGE 
 

GET A GRIP: ANALYSIS OF MUSCLE ACTIVITY AND PERCEIVED 
COMFORT IN USING STYLUS GRIPS 

 
Evanda Vanease Henry 

 
 
 
 
 
Dr. Arijit Sengupta, Dissertation Advisor     Date 
Associate Professor of Engineering Technology, NJIT 
 
 
 
 
Dr. Athanassios Bladikas, Committee Member    Date 
Associate Professor of Mechanical and Industrial Engineering, NJIT 
 
 
 
 
Dr. George Olsen, Committee Member     Date 
Academic Advisor of Information Systems, NJIT 
 
 
 
 
 
 
 



 

iv 
 

BIOGRAPHICAL SKETCH 
 
 
 
Author:  Evanda Vanease Henry 

Degree:  Master of Science 

Date:   January 2017 

Date of Birth:  February 15, 1986 

Place of Birth: Bronx, NY, USA 

Undergraduate and Graduate Education: 

 Master of Science in Occupational Safety & Health Engineering, 
 New Jersey Institute of Technology, Newark, NJ, 2017 
 
 Master of Science in Ergonomics & Biomechanics, 

New York University, New York, NY, 2012 
 
 Bachelor of Science in Psychology, 

Florida A&M University, Tallahassee, FL, 2009 
 
Major:  Occupational Safety & Health Engineering 
 
Presentations and Publications: 
Henry, E. V. (2012). Maintaining Workplace Safety Through Illuminance. International 

Occupational Ergonomics and Safety Conference. Ft. Lauderdale, FL: ISOES. 

Henry, E. V., Richmond, S., Shah, N., & Sengupta, A. (2014). Get A Grip: Analysis of 
Muscle Activity and Perceived Comfort in Using Stylus Grips of Touchscreen 
Tablet Computer. 2014 International Occupational Ergonomics and Safety 
Conference, (pp. 70-76). El Paso, TX. 

 
 
  



 

v 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

This thesis is dedicated to those that have been there with me through thick and thin.  
 
…To my mother, whose love and strength has guided me to grow into the woman I have 

become.  
…To my father, whose memory is my inspiration for being a person that will change the 

world.  
…To my sister whose candor and drive has pushed me to pave a way for her.  

 
…To my brother for seeing the bright side in my many adventures.  

 
…To my mentor, Bo, for getting me through the doubts and woes to push through to the 

finish line.  
 

 
 



 

vi 
 

ACKNOWLEDGMENT 
 
Foremost, I would like to express my sincere gratitude to my advisor Dr. Arijit Sengupta 

for the continuous support of my Master’s study and research, for his patience, 

motivation, enthusiasm, and immense knowledge. His guidance helped me in all the time 

of research and writing of this thesis. I could not have imagined having a better advisor 

and mentor for my studies. 

Besides my advisor, I would like to thank the rest of my thesis committee: Dr. 

Athanassios Bladikas and Dr. George Olsen, for their encouragement, insightful 

comments, and hard questions. 

I thank my fellow classmates in the Occupational Safety Laboratory: Eman 

Asknew, Russell Brown, Stephanie Richmond, and Nashrah Shah, for the stimulating 

discussions, for the sleepless nights we were working together before deadlines, and for 

all the fun we have had in the last few years. Last, but not the least, I would like to thank 

my family, especially my parents Curtis and Vivia Henry for having me and supporting 

me spiritually throughout my life. 

 
  



 

vii 
 

TABLE OF CONTENTS 

 
Chapter Page

1    INTRODUCTION……............................………………..…………………………. 1

 1.1  Background Information ……………………………………………….………. 1

 1.2  Objective…........………………..……………………………………….…….... 13

2 METHODS………………………………………………...…………….………….. 15

 2.1  Participants……… …………………………………………………………….. 15

 2.2  Workstation Set-up …………………………………………………………….. 16

 2.3 Writing Instruments .……………………………………………….………….... 16

 2.4 Tasks  …………………………….…………………………………………..…. 19

 2.5  Survey………………………………………………………………..…………. 21

    2.6  EMG Measurement ………………………………………………….…………. 22

 2.7  Statistical Analysis……………………………………………………………… 26

3 RESULTS………..…………………………………….……………………………. 27

 3.1  Drawing Task……………...……………...……………………...…………...… 2930

 3.2  Point-and-Click Task …………………………………………………...……… 31

 3.3  Writing Task …………………………………………………………...………. 32

 3.4  Discussion ………………………………………………………….…………... 33

4 CONCLUSION ………………………………………………………………………

APPENDIX  ………………...……………...……………...…………………...……

REFERENCES ……………………………………………………………………. 

36

37

40

 

  



 

viii 
 

LIST OF TABLES 

 

Table Page

A.1  Data collected for drawing task …....………………..…………………………. 37

A.2  Data collected for point-and-click task ……………..…………………………. 38

A.3  Data collected for writing task ………...…....…………………………………. 39

  

  

  

  

  

  

  

  



 

ix 
 

LIST OF FIGURES 

 
Figure Page

1.1  Illustration of two mature grasp patterns. …...……..…………………………….
 

4

1.2 Illustration of the five-point grip pen……………………………………………. 910

1.3 Illustration of the five-point grip pen. The three braces shapes used in the Wu 
and Luo experiment (ball-shape, ball and brick shape and natural-shape)………
 

11

2.1 Photo of the styli used in the study……………………………………………… 17

2.2 Photos of the pencil grips used in the study. …………………..……………….. 18

2.3  Screenshot of the geometric figures traced for the drawing task..…..………….. 20

2.4  Screenshot of the point-and click arrangement...……..………………………… 210

2.5 Likert scale of perceived comfort …..……………………………...…………… 22

2.6 Photo of electrode placement……………………………………………………. 232

2.7 Trigger points for the adductor pollicis, extensor indicis, and flexor digitorum... 243

3.1 Average perceived comfort score for touchscreen tasks using tool options ……. 27

3.2 Average time span for touchscreen tasks using tool options ……………………. 28

3.3 Muscle activity of grips for drawing relative to the average EMG for stylus …... 28

3.4 Muscle activity of grips for pointing and clicking relative to the average EMG 
for stylus …………………………………………………………………………
 

29

3.5 Muscle activity of grips for writing relative to the average EMG for stylus …… 29

  

 

 
 
 


