
                                  VOL. 16, NO. 2, JANUARY 2021                                                                                                             ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2021 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                 270 

A TRIZ-AIDED APPROACH IN EXPLORING WALLET NEUROPATHY 

AND PICKPOCKETING ISSUES 

 
Jenn Chyuan Lim, Poh Kiat Ng and Umar Nirmal 

Faculty of Engineering and Technology, Multimedia University, Jalan Ayer Keroh Lama, Bukit Beruang, Melaka, Malaysia 

E-Mail: pkng@mmu.edu.my  

 
ABSTRACT 

This study aims to explore the issues of wallet neuropathy and pickpocketing and examine the underlying causes 

and potential solutions. The outcome of this study intends to potentially reduce the prevalence of wallet neuropathy cases 

and pickpocketing. A problem-solving tool known as TRIZ was used to identify root causes to the problem and establish 

engineering contradictions. Solution models were then extracted from the TRIZ contradiction matrix with reference to 

these engineering contradictions. The contradictions were resolved using proposed recommendations from some of the 40 

inventive principles of TRIZ. The inventive principles generated from TRIZ include flexible shells and thin films, 

mechanical vibration, nested doll and asymmetry principles. These individual principles guided the researchers in 

suggesting design ideas that use vibrational feedback, cushioning, modular wallet designs and asymmetrical wallet designs 

to reduce the occurrence of wallet neuropathy and pickpocketing. It may still be uncertain whether or not these ideas can 

integrate well with one another. However, as initial recommendations, these ideas have the potential to solve some of the 

root causes for wallet neuropathy and pickpocketing. 
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1. INTRODUCTION 

It is common to have experienced some form of 

back pain. One of the reasons that causes back pain 

includes sitting on an uneven surface or assuming an 

awkward sitting posture. A high percentage of males like 

to place their wallets in the back pockets. Consequently, 

they experience back pain when they sit down without 

taking out their wallet. This symptom is known as wallet 

neuropathy. Wallet neuropathy causes each side of the 

gluteal muscles to experience difference pressures, thus 

affecting the sciatic nerve. It is an example of extra-spinal 

tunnel neuropathy, which concerns the sciatic nerve. Its 

clinical appearance often gets confused with sciatica of 

lumbar spine origin. The wallet-induced chronic sciatic 

nerve constriction produces gluteal and ipsilateral lower 

extremity pain, tingling, and burning sensation. The first 

case of wallet neuropathy was discovered in a medical 

practitioner who made a large number of house-calls each 

day. This routine necessitated riding many hours in his 

automobile while carrying many small bills in the wallet 

which was placed in the left back pocket. The person 

started to feel the pain when he sat on the bucket seat 

while driving [1]. 

Besides wallet neuropathy, pickpocketing is also 

an issue that requires further investigations. Pickpocketing 

is a form of theft that involves stealing money or other 

valuables from a person without them noticing the robbery 

at the time. It may require considerable skill and a knack 

for misdirection. A thief who works in this manner is 

known as a pickpocket. Pickpocketing happens in many 

countries. In Malaysia, it often occurs around tourist areas. 

The number of theft cases that occurred in Malaysia in 

2015 was reported to be 2361 cases. In 2016, this number 

increased to 2963 cases [2]. The rise in theft cases is also 

significant across other countries, one of which includes 

the United States of America. In 2009, approximately 

133,000 purse-snatching, and pocket-picking incidents 

were recorded in USA. In 2018, pickpocketing was on the 

rise in many USA cities such as San Francisco, Chicago, 

Indianapolis, and Manhattan [3]. These pickpocketing 

incidences often transpire in largely populated areas such 

as railway stations and tourist attraction spots. 

Some of the generic solutions proposed to 

prevent wallet neuropathy include removing the wallet 

from the back pocket before taking a seat, or using a hand-

held purse or external pouch instead of a wallet. Common 

solutions to prevent pickpocketing incidences from 

happening include avoiding crowded areas or stashing 

money in several places of the article of clothing. 

However, it appears that there has yet to be device-

oriented solutions that solve both wallet neuropathy and 

pickpocketing issues simultaneously. Hence, this study 

aims to explore the issues of wallet neuropathy and 

pickpocketing and propose potential solutions using the 

TRIZ approach. 

 

2. LITERATURE REVIEW 

 

2.1 Wallet Neuropathy Overview 
The term wallet neuropathy is often perceived to 

be akin to the terms “back pocket sciatica” [1], and “credit 

card wallet sciatica” [1, 4, 5]. It causes discomfort and 

pain at the compression area (gluteal area) which also 

extends down to the legs (popliteal fossa). The sciatic 

nerve passes through the piriformis muscle [5, 6]. The 

compression of the piriformis muscle with a postural 

disturbance causes piriformis syndrome and results to 

sciatica [5]. The sciatic nerve is sensitive, which causes 

wallet sciatica to not only happen when sitting, but also 

when carrying big and hard objects in the back pocket [1]. 

Synonyms: Wallet neuropathy is also known by 

synonyms such as Piriformis Syndrome, Fat Wallet 

Syndrome, Wallet Sciatica, Hip Pocket Syndrome, Wallet 

Neuritis, Pelvic Outlet Syndrome, Credit Carditis [5]. 
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Table-1 shows the clinical presentation of wallet neuropathy. 
 

 

Table-1. Signs and symptoms of wallet neuropathy [5, 7]. 
 

Sign Symptoms 

Piriformis sign: positive 

Pain and/or tingling from sacrum through the 

gluteal region to the posterior aspect of the femoral 

area 

Tenderness present in the region of the 

higher sciatic notch and sacroiliac joint 

Pain on standing, sitting or lying for 12 to 20 

minutes or more 

Tenderness present over piriformis 

muscle 

A headache and pain felt in the neck, abdominal, 

inguinal and pelvic region 

Pace’s sign (flexion, adduction and 

internal rotation test): positive 
Pain in the contralateral sacroiliac joint 

A palpable mass in the ipsilateral buttock Numbness in the foot and difficulty in walking 

 

2.2 Relation between Piriformis Syndrome, Wallet  

      Neuritis and Sciatica 
Piriformis syndrome describes a clinical situation 

where the sciatic nerve is compressed by the piriformis 

muscle, resulting in sciatic neuropathy. This may be an 

intrinsic injury to the piriformis muscle (primary 

syndrome) or a compression at the pelvic outlet 

(secondary syndrome) [6]. Wallet neuritis is a type of 

piriformis syndrome [8]. Sciatica is caused by the 

compression and inflammation of the nerve root [9]. The 

compression of the sciatic nerve and piriformis muscle can 

also produce sciatica [10]. 

 

2.3 Wallet Neuropathy Cases 

The first ever patient diagnosed with wallet 

neuropathy was a medical practitioner who visited large 

numbers of patients each day. This routine required him to 

ride his automobile for many hours while carrying a thick 

wallet with many small bills in his left back pocket. When 

assuming a sitting position while driving, he began to feel 

the pain in his posterior [1]. Another case involved a 52-

year old man suffering from left-sided sciatica for 14 

months. The pain was mild to moderate, sometimes vague 

and sometimes more confined from the left gluteal to the 

knee region. The patient had a wallet with a thickness of 

37 mm in his left back pocket [4]. 

A similar case involved a 35-year-old man with a 

sedentary occupation, who had right back pain which was 

somewhat intermittent for eight years [4]. This case was 

also prevalent with a 27-year old medical specialist [8]. 

Their symptoms include pain radiating into their right calf 

and lumbar region, with occasional dysesthesia and 

numbness in the outer part of their right foot [4, 8]. For the 

first case, detailed physical results were confined to the 

side underlying the right back pocket of the patient, which 

contained a wallet with a thickness of 28 mm [4]. For the 

second case, the patient used to carry a wallet 

(dimensions: 20 mm x 90 mm x 120 mm) that mainly 

contained credit cards [4, 8]. The patients experienced full 

relief for a period of time after avoiding the placement of 

their wallet in the back pocket. 

Researchers from Canada found that a wallet with 

a thickness of 32 mm that is habitually kept in the back 

pocket can cause the lumbar spine angles of a person to 

deviate laterally and gluteal discomfort to increase [11]. 

The preceding finding suggests that sitting on a wallet 

with a thickness of less than 32 mm for a long period of 

time could also cause wallet neuropathy. 

 

2.4 Corrective Actions for Wallet Neuropathy Issues 

Researchers suggested the use of non-steroidal 

anti-inflammatory drugs and Acetaminophen in managing 

the pain from wallet neuropathy [7, 9, 12]. Patients who 

were administered with non-steroidal anti-inflammatory 

drugs (NSAIDS) have been found to demonstrate a 

reduction of symptoms after one week of treatment [13]. 

In addition, muscle relaxants could also be used [7, 9]. The 

common side effects of NSAIDS include diarrhoea, 

headache, dizziness, elevated liver enzymes and high 

blood pressure [13]. Another prospective treatment is 

phototherapy (sclerotherapy) which involves the injection 

of a solution at the source or the insertion of ligaments to 

strengthen the damaged connective tissue. Infection is the 

most commonly associated complication with this therapy 

[7, 9, 13]. 

Surgery is the primary option for patients if 

pharmacological treatments have failed to produce the 

desired therapeutic outcome [7, 9, 14]. The surgery 

procedure would aim to reduce any stress under which the 

piriformis muscle can be positioned and to investigate the 

sciatic notch to ensure that the sciatic nerve is not 

squeezed by fibrous bands or constrictions [7, 14]. 

Another method includes strength exercise. This 

method involves strengthening activities particularly on 

hip-abductors, external rotators and extensors. The three 

stages of this therapy include non-weight bearing 

exercises, ballistic exercises and weight-bearing exercises 

[7, 9, 15]. The aim of these practices is to emphasise on 

isolated muscle recruitment through dynamic and ballistic 

exercises in plyometric forms [7, 15]. 

Stretching is suggested every 2 to 3 hours upon 

waking up [7, 15]. The muscle is stretched manually by 

applying pressure that is perpendicular to the muscle’s 

long axis and parallel to the posterior’s surface until it is 

relaxed [15]. Stretching exercises will target the 

piriformis, hip muscles and even hamstrings to reduce the 
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pain adequately. Ice is also helpful for patients when they 

instantly feel (or are beginning to experience) pain after a 

certain activity [7, 15]. 

 

2.5 Prevention of Wallet Neuropathy 

The best strategy to prevent wallet neuropathy is 

to remove the wallet from the back pocket and place it in 

another pocket or just hold on to it [5, 7]. Instead of 

carrying a fat wallet, one should just carry a thin wallet 

with required items such as credit and debit cards and 

remove the other stuff like photos, identity cards, visiting 

cards and member cards. The user could also place the 

wallet in the front pocket [5, 16]. 

Another way is to use a digital wallet, which is 

faster, more convenient and reliable since all the required 

information (cards, bills, coupons and personal data) is 

stored within the digital wallet [5]. Although digital 

wallets can reduce the wallet thickness, the presence of the 

physical wallet (which is not eliminated from the user) 

might still cause wallet neuropathy. Besides that, 

piriformis syndrome may not only be caused from 

carrying physical wallets, but also from carrying the 

digital wallet in the back pocket [1]. 

Having a physical wallet also presents security 

concerns such as forgetting credit cards at a certain 

location such as a restaurant, and stolen wallets. When the 

wallet is stolen, apart from making a police report, the user 

would have to deal with the inconvenience of calling their 

banks and blocking the use of their credit and debit cards 

individually [5]. 

 

2.6 Mechanism for Preventing Wallet Neuropathy 

There have been some inventions proposed to 

help users avoid wallet neuropathy. One of these 

inventions is known as the front pocket wallet (Refer to 

Figure-1).  

 

 
 

Figure-1. Front pocket wallet [16]. 

 

This design was invented and patented by Lyons 

in 2009. The invention includes a foldable wallet which 

was designed to fit the front pockets of the pants, thereby 

facilitating such use to avoid neuropathic injury caused by 

holding a wallet in the back pocket of the pants [16]. 

Besides wallets, there are also other inventions 

that prevent and correct wallet neuropathy such as an 

ergonomic chair, which allows the spine of a seated 

individual to align itself. It also helps the seated individual 

maintain the correct sitting posture [17, 18]. 

 

2.7 Pickpocketing Overview 

Pickpocketing can be considered as a form of 

larceny performed by professional thieves such as skilled 

pickpockets. This form of theft requires a complex set of 

skills which include the ability to speak, good acting, 

nimbleness, trickery and misdirection. These traits 

distinguish pickpockets from non-professional thieves, as 

well as from professional criminals in other rackets [19]. 

An experienced pickpocket is not always the 

sleazy person that people normally visualise waiting at the 

dark gates. He/she could appear as an ordinary person in 

appearance and manner. Such people spend a lot of time 

learning how to merge in a crowd, thereby eliminating the 

possibility of detection before they can escape. 

Pickpocketing is also known by synonyms such 

as bag snatcher, cutpurse, purse snatcher, sneak thief, 

thief, petty thief, pick-purse, pocket-picker, and purse-

picker. 

 

Based on the crime index displayed in Table-2, 

the total theft cases in Malaysia was reported to be 2361 

cases in the year 2015. In 2016 the theft crime increased 

by approximately 25%. This 25% increase was caused 

primarily by the theft crimes happening in Kuala Lumpur, 

the state where theft crime increased more than 100% as 

compared to the year 2015 [2]. In 2009, approximately 

133,000 purse-snatching and pocket-picking cases were 

recorded in USA. In 2018, pickpocketing was on the rise 

in many USA cities such as San Francisco, Chicago, 

Indianapolis and Manhattan. The increase of this crime 

since 2017 was about 13%. This theft crime often happens 

in largely populated areas such as railway stations and 

tourist spots [3]. Corrective actions for pickpocketing 

issues could include: 

 

 Making reports to the police and taking action to 

freeze all credit and debit card usages 

 Using devices to trace back the stolen wallet 
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Table-2. Theft crime by the state, Malaysia, 2015-2016 [2]. 
 

State Year Theft/Snatch State Year Theft/Snatch 

Johor 
2015 33 

Perlis 
2015 16 

2016 44 2016 17 

Kedah 
2015 101 

Penang 
2015 231 

2016 99 2016 191 

Kelantan 
2015 63 

Sabah 
2015 99 

2016 61 2016 96 

Melaka 
2015 2 

Sarawak 
2015 108 

2016 6 2016 75 

Negeri Sembilan 
2015 18 

Selangor 
2015 950 

2016 6 2016 983 

Pahang 
2015 42 

Terengganu 
2015 21 

2016 29 2016 8 

Perak 
2015 73 

Kuala Lumpur 
2015 604 

2016 60 2016 1288 

Total (2015): 2361 

Total (2016): 2963 

 

2.8 Mechanisms that Prevent Pickpocketing 

There have been some anti-theft products and 

inventions proposed by inventors. For instance, an 

inventor known as Horn designed a wallet security device 

shown in Figure-2. This invention includes an enhanced 

tool used to safely carry valuables, including a wallet with 

a closable pocket from the inside. At least one alligator 

type clip is fastened to the wallet. This clip is capable of 

being engaged with an article of clothing to secure the 

wallet from theft or inadvertently falling off [20]. 

 

 
 

Figure-2. Wallet security device [20]. 

 

 
 

Figure-3. Wearable zip wallet [21]. 

 

Another invention proposed by an inventor 

known as Jay includes a wearable zip wallet shown in 

Figure-3. This wallet includes at least two surfaces 

defining an internal compartment. A zipper movably 

connects one of the two surfaces to another two surfaces. 

The zipper is movable between the first and second 

position. When the zipper is in the first position, the wallet 

will be closed in a suspended position. When the zipper is 

in the second position, the wallet will be open, and the 

zipper will be in a position rotated with a certain angle 

from its suspended position such that the zipper is in a 

noticeably horizontal position [21]. 

 



                                  VOL. 16, NO. 2, JANUARY 2021                                                                                                             ISSN 1819-6608 

ARPN Journal of Engineering and Applied Sciences 
©2006-2021 Asian Research Publishing Network (ARPN). All rights reserved. 

 
www.arpnjournals.com 

 

 
                                                                                                                                                 274 

 
 

Figure-4. Wallet theft guard [22]. 

 

Another invention known as the wallet theft 

guard shown in Figure-4 was invented by Johansson and 

Christenson. In this invention, a wallet guard is exposed 

with a wallet to be used in a pocket with a lower seam and 

a pair of side seams that limit the wallet’s width. The arms 

of the mechanism can be located between an open and a 

closed position. In the open area, the gap between the free 

ends is usually more significant than the width of the 

pocket, so that when inserted into the pocket with the base 

adjacent to the lower edge, the arms are positioned inside 

by the side seams to provide tension to the upper portion 

of the pocket. Each gripping jaw includes a gripping part 

with a distal end extending outward from the arm so that 

the jaws engage the side seams of the pocket in the wallet 

guard’s open position to prevent removal from it. The 

arms are narrower than the width of the pocket in its 

closed place [22]. 

 

 
 

Figure-5. Theft-proof wallet [23]. 

 

An inventor known as Vaca designed a theft-

proof wallet as shown in Figure-5. The concept of this 

invention is somewhat similar to the concept of the wallet 

theft guard, but with a different mechanism. The objective 

of this invention is to provide a wallet structure that is 

difficult for anyone but the owner to extract from the 

garment pocket. The invention includes tine means 

provided on the wallet in order to catch the garment 

pocket’s interior and prevent the wallet’s removal from the 

pocket. The tine means can be easily manipulated by the 

owner to an inoperable position when facilitating the 

removal of the wallet from the pocket [23]. 

 

3. TRIZ 

TRIZ, which is a Russian acronym for the Theory 

of Inventive Problem Solving, is an algorithmic problem-

solving technique which employs logic rather than 

intuition to stimulate the ability to solve problems 

innovatively. This tool follows a highly reliable, 

predictable, and repeatable systematic process which helps 

in solving complicated and challenging issues that require 

innovative ways of thinking [24]. The TRIZ method is 

very useful in all areas of study and can address problems 

in various disciplines such as pure sciences, social 

sciences, engineering sciences, business, philosophy and 

cultural studies [25].  

 

 
 

Figure-6. TRIZ methodology used in this research project. 

 

Figure-6 shows the procedure of the TRIZ 

methodology used in this project. Based on the problem 

statement, a Cause-and-Effect-Chain (CEC) analysis 

diagram is constructed in order to screen out the likely 

causes of the problem. One of the problems statements for 

this study involves the wallet causing “pain at the lower 

spine”. In the CEC analysis, the question of “why” is 

asked until the researcher encounters a possible root cause 

of the principle issue [25]. The possible root cause is 

normally identified when the key disadvantage is either 

very fundamental by nature or at a certain technological 

limit in which querying further with the question “why” 

would likely render the problem unsolvable within the 

domain or jurisdiction of the researcher. 
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After identifying some root causes, engineering 

contradiction statements are formulated based on these 

root causes. An engineering contradiction involves an 

enhancement in one feature of a system which leads to a 

degradation of another feature. It is a condition where an 

attempt to enhance one of the parameters in a system 

causes the worsening of another parameter in turn [26]. An 

engineering contradiction statement can be constructed 

using the If-Then-But method, which appears in the 

following form:  

 

If … (a change occurs in a certain manipulative variable 
within a system), 

Then… (a certain variable improves within the system), 

But… (another variable worsens within the system) 

 

The TRIZ standardised system parameters 

relevant to the improving and worsening variables of the 

engineering contradiction are then referenced as indicators 

in the matrix known as the TRIZ contradiction matrix. By 

intersecting the improving and worsening parameters 

within this matrix, several TRIZ inventive principles can 

be extracted [24, 27, 28]. These principles are then used as 

design rules that guide researchers in solving the root 

causes of the main problem. 

 

4. METHODOLOGY 

Figures 7 and 8 show the CEC analyses for the 

main problem involving wallet neuropathy and 

pickpocketing respectively. The main problem for wallet 

neuropathy involves that wallet causing “pain at the lower 

spine” while the main problem for pickpocketing involves 

the wallet being “easy to pickpocket”. Based on these 

analyses, the following root causes are identified: 

 

Root cause 1:  Pants design limitation with only one 

back pocket  

Root cause 2:  Pants design limitation with only two 

front pockets 

Root cause 3:  Wallet design limitation 

Root cause 4:  Pants design limitation 

 

 
 

Figure-7. CEC analysis for wallet neuropathy. 

 

 
 

Figure-8. CEC analysis for pickpocketing. 

 

The potential root causes identified are then 

classified into sub-problems. From these sub-problems, 

engineering contradictions are formulated using the If-

Then-But method. 

Sub problem 1: Pants design limitation with 

only one back pocket 

Engineering Contradiction 1. If the pants have 

no back pockets, then there will be no hard objects in the 

back pockets (improving variable), but an extra bag to 

carry the stuff is needed (worsening variable). 

 

Sub problem 2: Pants design limitation with 

only two front pockets 

Engineering Contradiction 2. If the number of 

front pockets is increased, then there will be more pockets 

(improving variable), but the pants design becomes not 

user-friendly (worsening variable). 

 

Sub problem 3: Wallet design limitation 

Engineering Contradiction 3. If the wallet is 

small in size, then the wallet is not obviously seen in the 
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pants (improving variable), but the internal space within 

the wallet is smaller (worsening variable). 

 

Sub problem 4: Pants design limitation 

Engineering Contradiction 4. If the wallet fits 

exactly within the back pocket, then the maximised area in 

the pocket makes it hard for the wallet to be pulled out 

(improving variable), but there is no guarantee that the 

wallet cannot be pulled out (worsening variable). 

 

After formulating the engineering contradiction 

statements, the proposed inventive principles are filtered 

through the TRIZ contradiction matrix [29]. Table-3 

shows the TRIZ system parameters that are linked to the 

first engineering contradiction while Table-4 shows the 

inventive principles extracted from the intersection of 

these parameters within the contradiction matrix. If a 

design were to be recommended to resolve the first 

engineering contradiction, its aim would be to reduce the 

prevalence of wallet neuropathy without the user having to 

carry an extra bag or wallet. With this aim in mind, the 

30th inventive principle known as “flexible shells and thin 

film” was selected. 

 

Table-3. System parameters for the first 

engineering contradiction. 
 

Engineering 

contradiction variables 
System parameters 

Improving variable 

#11. Stress or pressure 

#31. Object-generated 

harmful factors 

Worsening variable 

#26. Quantity of substance 

#8. Volume of stationary 

object 

 

Table-4. Inventive principles from system parameters of 

the first engineering contradiction. 
 

Pairs of system 

parameters 
Inventive principles 

#11. Stress or pressure 

#26. Quantity of substance 

#10. Preliminary action 

#14. Spheroidality or 

Curvature 

#36. Phase transitions 

#31. Object-generated 

harmful factors 

#26. Quantity of substance 

#3. Local quality 

#24. Intermediary 

#39. Inert atmosphere 

#1. Segmentation 

#31. Object-generated 

harmful factors 

#8. Volume of stationary 

object 

#30. Flexible shells and 

thin film 

#18. Mechanical vibration 

#35. Parameter changes 

#4. Asymmetry 

#11. Stress or pressure 

#8. Volume of stationary 

object 

#24. Intermediary 

#35. Parameter changes 

 

Table-5 shows the TRIZ system parameters that are linked 

to the second engineering contradiction while Table-6 

shows the inventive principles extracted from the 

intersection of these parameters within the contradiction 

matrix. If a design were to be recommended to resolve the 

second engineering contradiction, it’s aim would be to 

develop a user-friendly mechanism that simultaneously 

reduces wallet neuropathy. With this aim in mind, the 18th 

inventive principle known as “mechanical vibration” was 

selected. 

 

Table-5. System parameters for the second 

engineering contradiction. 
 

Engineering 

contradiction variables 
System parameters 

Improving variable #26. Quantity of substance 

Worsening variable 
#27. Reliability 

#33. Ease of operation 

 

Table-6. Inventive principles from system parameters of 

second engineering contradiction. 
 

Pairs of system 

parameters 
Inventive principle 

#26. Quantity of substance 

#27. Reliability 

#18. Mechanical vibration 

#3. Local quality 

#28. Mechanic 

substitution 

#40. Composite materials 

#26. Quantity of substance 

#33. Ease of operation 

 

#35. Parameter changes 

#29. Pneumatics and 

hydraulics 

#25. Self-service 

#10. Preliminary action 

 

Table-7 shows the TRIZ system parameters that 

are linked to the third engineering contradiction while 

Table-8 shows the inventive principles extracted from the 

intersection of these parameters within the contradiction 

matrix. If a design were to be recommended to resolve the 

third engineering contradiction, its aim would be to 

develop an anti-pickpocketing mechanism without 

sacrificing the original main function of the wallet. With 

this aim in mind, the 7th inventive principle known as 

“nested doll” was selected. 

 

Table-7. System parameters for third 

engineering contradiction. 
 

Engineering 

contradiction variables 
System parameters 

Improving variable 

#37. Difficulty of 

detecting 

#27. Reliability 

#12. Shape 

Worsening variable 
#8. Volume of stationary 

object 

 

 

Table-8. Inventive principles from system parameters 

of third engineering contradiction. 
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Pairs of system 

parameters 
Inventive principle 

#37. Difficulty of 

detecting 

#8. Volume of stationary 

object 

#18. Mechanical vibration 

#2. Taking out 

#26. Copying 

#31. Porous materials 

#27. Reliability 

#8. Volume of stationary 

object 

#35. Parameter change 

#2. Taking out 

#24. Intermediary 

#12. Shape 

#8. Volume of stationary 

object 

#7. Nested doll 

#35. Parameter change 

#2. Taking out 

 

Table-9 shows the TRIZ system parameters that 

are linked to the fourth engineering contradiction while 

Table-10 shows the inventive principles extracted from the 

intersection of these parameters within the contradiction 

matrix. If a design were to be recommended to resolve the 

fourth engineering contradiction, it’s aim would be to 

develop a mechanism which further increases the 

difficulty in picking wallets out from the pockets. With 

this aim in mind, the 4th inventive principle known as 

“asymmetry” was selected. 

 

Table-9. System parameters for the fourth 

engineering contradiction. 
 

Engineering 

contradiction variables 
System parameters 

Improving variable 

#6. Area of stationary 

object 

#33. Ease of operation 

Worsening variable #27. Reliability 

 

Table-10. Inventive principles from system parameters 

of fourth engineering contradiction. 
 

Pairs of system 

parameters 
Inventive principle 

#6. Area of stationary 

object 

#27. Reliability 

#17. Another dimension 

#27. Cheap short living 

object 

#8. Anti-weight 

#40. Composite materials 

#33. Ease of operation 

#27. Reliability 

#32. Colour change 

#35. Parameter change 

#40. Composite material 

#4. Asymmetry 

 

5. RESULTS AND DISCUSSIONS 
 

Flexible shells and thin film. This principle 

involves using flexible shells and thin films (such as 

inflatable structures) instead of three-dimensional 

structures. In this study’s context, this principle can be 

used to somehow reduce the impact of the wallet on the 

gluteal muscles by providing a cushioning effect for the 

owner. An example of a tool or application which provides 

such a cushioning impact is the airbag of a car. An airbag 

inflates to reduce the impact on the passengers and driver 

when the vehicle experiences a collision. The inflation of 

the airbag is the feedback or action taken to resolve the 

problem. The system would also have a sensor to detect 

the collision and a control and processing unit to execute a 

decision in such a situation. 

A system similar to the airbag system could 

reduce pressure and provide a cushioning effect for the 

gluteal muscle to prevent wallet neuropathy. Nevertheless, 

one of the challenges in such a design includes estimating 

the size of the inflator for the system, which may not be 

small enough to be incorporated into a wallet. 

Mechanical vibration. This principle includes 

causing an object within a system to oscillate or vibrate. 

Based on this principle, one of the ways to prevent wallet 

neuropathy is by giving a vibrational feedback to the user 

through the wallet. The feedback introduced would serve 

as a reminder for the user to remove the wallet from the 

back pocket. Such a device that utilises mechanical 

vibration is actually widely used in various applications, 

one of which includes a vibrating motor disc. A vibrating 

motor which is contained in every smartphone is used to 

provide vibrational feedback to the user for incoming 

calls, alarms, game notifications and typing. Vibrational 

feedback, much like a noiseless alarm, could be a suitable 

component in providing feedback to remind individuals 

that it is time to remove their wallet from their back pocket 

before they sit down. Such a vibration-induced reminder 

system could prevent wallet neuropathy. 

 

 
 

Figure-9. Measuring cups and spoons [30]. 

 

Nested Doll. This principle includes placing one 

object inside another within a system. One example that 

illustrates the way this principle works includes products 

like measuring cups and spoons (Refer to Figure-9). 

Multiple measuring cups with different volumes can be 

combined together to reduce storage space. This principle 

can also be applied in a wallet’s design. For instance, a 

wallet which is designed modularly would still be able to 

maintain its main useful function while being smaller in 

size. A smaller wallet would help the user by easily 

concealing the whereabouts of its location within the 

article of clothing, which would make it more difficult for 

pickpocketing to happen. 

Asymmetry. This principle involves changing 

the shape of an object within a system from being 

symmetrical to asymmetrical. More often than not, the 

design of most wallets is rectangular in shape. The regular 
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form of a wallet might allow it to be easily removed from 

the pocket by pickpockets. The back pocket is also 

normally designed to fit a variety of things or devices such 

as keys, wallets or mobile phones. Therefore, the sizes of 

these back pockets often vary according to different types 

and brands of pants in the market. When the size of a 

wallet is smaller than the back pocket, it becomes easier 

for the user to remove the wallet from the back pocket. 

However, this convenience also increases the chances of 

the wallet in being pickpocketed. Hence, using the 

asymmetry principle, wallets can be designed in a way that 

allows their shapes to be conveniently modified to an 

asymmetrical design in order to fully occupy the space 

within the back pocket. Such designs would increase the 

difficulty of removing the wallet from the back pocket. 

 

6. CONCLUSIONS 

This paper reports that the possible root cause of 

wallet neuropathy is due to the design limitations in the 

pants, which normally has only one back pocket and two 

front pockets, consequently compelling most users to sit 

on the wallet kept within the back pocket. This cause can 

be prevented. The solution involves reminding users to 

remove their wallets from their back pocket in order to 

reduce the pressure acting on the gluteal muscles. Besides 

that, the possible root cause of pickpocketing is due to the 

design limitations of the pants and wallet, which makes it 

obvious for pickpockets to locate and remove the wallet 

from the back pocket. The solution therefore involves 

increasing the difficulty in removing the wallet from the 

back pocket. 

This paper also reports device-oriented ideas that 

can help prevent wallet neuropathy and pickpocketing 

occurrences. However, a proper mechanism needs to be 

designed in order to go hand-in-hand with these ideas 

without sacrificing the main useful function of the wallet. 

Using the TRIZ methodology, inventive principles such as 

flexible shell and thin film, mechanical vibration, nested 

doll and asymmetry can act as preliminary strategies that 

steer the design and development of these device-oriented 

ideas towards the prevention of wallet neuropathy and 

pickpocketing. 

As far as the scope of this study is concerned, 

investigations on whether these design ideas can 

realistically solve the problem remain as enigmatic aspects 

in the area of ergonomic design. Therefore, more 

researches and tests are required to ensure that these ideas 

would truly be an improvement to the lives of the users. 

Careful studies should also be carried out in future to 

ensure that the device does not become a burden to users. 

Nevertheless, by building on mechanistic insights 

emerging from TRIZ, this study has offered preliminary 

recommendations that have the potential to solve some of 

the root causes of wallet neuropathy and pickpocketing. 
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