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ABSTRACT 

PREVALENCE OF HAND ARM VIBRATION SYNDROME (HA VS) AND 

IT'S ASSOCIATION WITH RISK FACTOR AMONG ELECTRONIC 

MANUFACTURING WORKERS AT KLANG, SELANGOR 

NURUL AFIQAH BINTI MD SAIRONI 1
, PROF. DR SHAMSUL BAHRI BIN 

HJ MD T AMRIN 1

1 Department of Environmental and Occupational Health, Faculty of Medicine and 
Health Sciences, Universiti Putra Malaysia, Selangor, Malaysia 

Introduction: Hand-arm vibration (HA V) is a condition in which worker 1s m 
constant use of tools and vibrating machineries. (Ng, 2012). Hand-arm vibration 
syndrome (HA VS) was the main concern which it is a recognize occupational 
disease manifesting as vascular, neurological and/or musculoskeletal symptoms in 
the upper limb arising after exposure to hand-transmitted vibration (Jang et al., 2002). 
Increasing used of power tools in manufacturing industry due to increasing 
production because of market demand increasing. Objectives: Aim of this study was 
to determine the prevalence of HA VS among manufacturing workers and it's 
association with risk factor. Methodology: Cross sectional study to group of 100 
workers of electronic manufacturing factory located at Port Klang, Selangor were 
conducted. Structured questionnaires were distributed to collect data on socio­
demographic background, occupational infonnation, health and lifestyle information 
and symptoms related to HA V. Monofilament test conducted to test the level of 
vibrotactile perception. Results and Discussion: 44% of respondent were exposed to 
vibration while 56% others not exposed to vibration. Overall prevalence of HA VS 
based on rep01ted symptom through questionnaire was 27 .5%. None of the 
respondent reported any whiteness at their fingers. Prevalence of exposed workers 
with numbness were 37.5% (n=36) while tingling were 27.0%. 26.0% out of the 
workers were having monofilament test 3.61 (0.4g) or above which more than 
normal value the significant risk factor to HA VS which P<0.05 was: often exposed 
to vibration (P=0.38), Work related dealing with vibration tool (0.02) and using 
vehicle to work, either motorcycle or car (0.023). Conclusion: This study were 
found that no prevalence among exposed worker with vibration and abnormal 
reading of monofilament test which is 3.61 (0.4g) and above. In conclusions, this 
study found that there is risk factor to those manufacturing workers dealing with 
vibration tools or machine. Exposure to vibration is one of risk factor of HA VS. 
Especially those were exposed for in prolonged time. 

Keywords: Hand arm vibration syndrome (HA VS), power tool, prevalence, 

manufacturing workers, monofilament test, risk factor, vibrotactile perception 
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fingers), motor and sensory disorders and musculoskeletal disorders, which may 

occur in workers who use vibrating hand-held tools such as jackhammers, electric 

drills and saws, grinders and pneumatic drills (Weir & Lander, 2005). The relevance 

of studying hand arm vibration in power tools for industry is emphasized by a 

statistical revelation that the prevalence of HA VS ranges from 2.5% to more than 

82.8% globally depending on the duration and magnitude of vibration as well as 

climatic factors (Lin et al., 2005). However, this percentage will increase as the 

working environment temperature decreases, thus the vibration induced white fingers 

renowned by low ambient temperature countries compared to warm environment 

countries. Its prevalence in warm environment such as Malaysia is not well 

established compared to European Union (EU) countries since there is no regulation 

concern about occupational hand arm vibration hazard (Su et al., 2011 ). In line with 

the occupational vibration epidemiological study at temperature climate countries, 

structure review done by Su et al., (2011) revealed that the applicability of ISO 5349-

1 dose response for a 10% prevalence of vibration induce white fingers prediction 

model in tropical countries as the disease of HA VS could be overestimated. The 

hand-transmitted vibration exposures were different between industry or work 

specification. Hence, the prevalence of neurological symptoms (finger tingling and 

numbness) were higher which range from 13.0% to 67.6% than vascular symptoms 

(Table 2.1) and was investigated in countries such as Indonesia, Vietnam, South 

Africa and Malaysia. 

There is established standard operating procedure to monitor the diagnosis of 

HTV exposure health cause-effect at workplace such as vibration magnitude and 

duration, observation, questionnaires interview and vibrotactile perception threshold, 
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• The numbness in hands could become permanent and caused won't be able to

feel things at all; 

• Difficulty picking up small objects such as screws or nails;

• The vibration white finger could happen more frequently and affect more

fingers 

2.4.3 Numbness and Tingling 

Numbness or tingling in the hand is a common symptom. Often it is thought 

to result from impingement of one or more nerve roots in the neck as a consequence 

of cervical spondylosis. However, it can also arise from peripheral neuropathies, 

including nerve entrapment at various sites in the arm. In particular, sensory 

symptoms in the hand are an important feature of carpal tunnel syndrome, which is 

caused by compression of the median nerve in the carpal tunnel at the wrist. In 

theory, the anatomic distribution of numbness and tingling in the hand should 

provide a useful pointer to the underlying pathology. For example, symptoms 

associated with carpal tunnel syndrome would be expected to occur in the sensory 

distribution of the median nerve (i.e., on the palmar surfaces of the thumb, index 

finger, middle finger and medial part of the ring finger, and in the medial palm). In 

practice, however, the distinction may not be clear-cut. Thus, sensory disturbance 

that is limited to the palmar surface of the index finger might be attributable to either 

carpal tunnel syndrome or impingement of the C7 nerve root. Moreover, recall of the 

exact distribution of symptoms may not always be reliable. (Karen, et al., 2003). 
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2.4.4 Industries And Tools Affecting HA VS 

Industries that can affected HA VS was jobs requiring regular and frequent use of 

vibrating tools and equipment and handling of vibrating materials are found in a wide 

range of industries, for example: 

• Building and maintenance of roads and railways;

• Construction;

• Estate management ( eg maintenance of grounds, parks, water courses, road

and railside verges); 

• Forestry;

• Foundries;

• Heavy engineering;

• Manufacturing concrete products;

• Mines and quarries;

• Motor vehicle manufacture and repair;

• Public utilities (eg water, gas, electricity, telecommunications);

• Shipbuilding and repair.

While, there are hundreds of different types of hand-held power tools and equipment, 

which can cause ill health from vibration. Some of the more common ones are: 

• Chainsaws

• Concrete breakers/road breakers

• Cut-off saws (for stone etc)

• Hammer drills

• Hand-held grinders
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associated with changes in sensitivity to vasodilating and vasoconstricting factors. 

Finger biopsies have also shown demyelinaton of nerve fibres, axonal degeneration 

and nerve fibre loss. The loss of digital cutaneous perivascular nerve fibres, which 

secrete CGRP, also leads to an increased tendency to vasoconstriction, showing an 

inter-relationship between the pathophysiology of vascular and sensorineural effects 

have reported that biopsies of the abductor pollicis longus muscle of patients with 

HA VS have shown evidence of damage to muscle fibres, which correlate with the 

duration of vibration exposure (Necking et al 2019). 

2.6 Method in Hand-Arm Vibration Syndrome (HA VS) Evaluation 

UK developed guidelines under the Control of Vibration at Work Regulations 

in 2005 using the 2002 EU Physical Agents (Vibration) Directive. This regulation 

established and introduced vibration exposure action and limit values. In these 

regulations, the action value was set at a vibration magnitude of 2.5 m/s2 and the 

limit value to 5 m/s2
• Both values are A(8) values, meaning they are average

vibration magnitude values over the course of a 8-hour workday. This regulation 

serves as a good guide to evaluate HA V exposure, and also offers suggestions with 

respect to reducing associated risks. (Middlesworth .M, Hand-Arm Vibration (HA V), 

A Step by Step Guide to Evaluate & Control Risk, 2018). 
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2.7 Risk Factor HA VS 

Age and metabolic disease are the primary potential confounders for HA VS. 

It is important that epidemiologic studies examine non-occupational factors, and 

control for them. Most of the studies were able address "age" by stratification in their 

analyses, or through use of multiple logistic regression (Bovenzi et al., 1995; Mirbod 

et al., 1995). This is important because of the effect that some disorders have on 

peripheral circulation which may have symptoms similar to HA VS, non occupational 

Raynaud's phenomena is a rare disorder which mimics HA VS has been known to 

occur in individuals with metabolic disorder, peripheral neuropathy, alcohol-related 

illness, as well as other condition. Neurosensory injuries in the form of sensory 

impairment, reduced motor function and trouble from neurosensory symptoms in 

relation to vibration exposure, over a long period 

From the prevtous study, The prevalence of HA VS among the 110 

participants was 13.6% (vibration white finger 0.9%,neurosensory symptoms 3.6%, 

and 9.1 % musculoskeletal symptoms). Cases of HA VS increased significantly with 

age, increasing exposure categories and total years vibration exposure. Workers who 

are exposed to HA V have an increased risk of vascular and neurological diseases 

compared to non-vibration exposed groups (Nilsson, Wahlstrom, & Burstrom). 

HA VS also complicated by smoking, Gamer et al recently carried out a systematic 

review of the literature and meta-analysis of risk factors for primary Raynaud's 

phenomenon.56 They found that risk factors for primary Raynaud's phenomenon 

included smoking ( meta odds ratio: 1.27; 95% CI: 1.06- 1.53), female gender (meta 

odds ratio: 1.65; 95% CI: 1.42-1.91), family history (meta odds ratio: 16.6; 95% CI: 
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i. 
: 

,: 

0.07 g (normal sensation) to 0.4 g (diminished light touch) the stimulus was applied 

in the same location up to three times to elicit a response. For filaments from 2.0 g 

( diminished protective sensation) through 300 g ( deep pressure sensation only), the 

stimulus was applied once only. For each finger pulp the testing started with 

monofilament 0.07 g. If the subject was unable to feel this monofilament, the test 

continued with 0.2 g, and then if necessary with 2.0 g. 

CHAPTERJ 

METHODOLOGY 

3.1 Study Design 

The study is a cross-sectional study with the objective of detennining the 

socio-demographic of the manufacturing workers, prevalence of hand-arm vibration 

syndrome (HA VS) among manufacturing workers that exposed to vibration and non­

exposed to vibration and its association with risk factor of HA VS. The demographic, 

prevalence and association are determining using questionnaire and monofilament 

test of the workers 
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3.2 Sampling Technique 

3.2.1 Sampling Frame 

The sampling frame has referred on name list of all employees working at the 

production area of factory. The name list was taken from the Human Resource 

Department of factory. 

3.2.2 Sampling Location 

SAMSUNG ELECTRONICS (M) Sein Bhd 

Lot 2, Lebuh 2, North Klang Straits, 

Area 21, Industrial Park, 42000 

Port Klang, Selangor 

Figure 3.2.2: Research location 
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3.S Data Collection

3.S.l Instrumentations

1. Questionnaires

An adapted questionnaire from previous studies (Su, A. T., Maeda, S., Fukumoto, J. 

at.el, 2014) were used in this study which consisted of five parts: 

2. Instrument

a) Part A: Socio-Demographic

b) Part B: Occupational Information

c) Part C: Health and Lifestyle Information

d) Part D: Symptoms Related to Hand-Ann Vibration

Monofilament Test Tools: 

Figure 3.5.1: Touch Test Sensory Evaluator Monofilament Test 
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3.6 Data Collection Workflow 

Selected electronics manufacturing factory 

Subject recruitment process, 100 respondent 

Name list of workers from Administrative Office was obtained 

Meet and explained to respondent representative for others 

respondent answer the questionnaire and having 

monofilam net test 

Distribution of pre-tet questionnaire: 

-Socio-demographic background

-Prevention practice

10 days run the research, distribute the questionnaire and 

run the monofilament test 

Data analysis and report preparation 

3.6.1 Procedure of data collection 

Screening on bow the workers make work activity 
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Respondent answering the questionnaire: 

Monofilament test for the workers 

3. 7 Data Analysis 

Variable Type of Analysis 

I. To determine socio-demographic data of respondents Descriptive analysis 

2. To determine the prevalence of HA VS of exposed Crosstabulation analysis+

and non exposed workers Prevalence Formula

3. To determine risk factor of HA VS to exposed and Chi-square analysis

non exposed group to hand-tool vibration
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Figure 4.1.2: Level of education of the respondent. 

D University 

■ Secondary Level

D Primary Level 

□ None

Figure 4.1.3: Exposed and non exposed repondent to vibration 

D Exposed to Vibration 

■ Non Expose to Vibration

Figure 4.1.4: Working unit of the respondent 

□ Workshop 

■ Load ng 

D Administration 

D Production 

■ Office 
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Figure 4.1.5: Working experience of the respondent 

C Below than 3 years 

■ 3 year to 6 year 

□ More than 6 years 

Figure 4.1.6: Exposed and non exposed respondent to chemical 

□ Exposed to chemical 

■ Not exposed to chemical 

Figure 4.1.7: Smoking Status of The Respondent 

C Smokln11 

■ Non Exposed 
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4.2 Respondent having HA VS characteristics. 

From the questionnaire, researcher were listed a few symptom of HA VS that 

be an indicator of having HA VS. List of HA VS symptom, numbness, tingling, 

reduce sensory perception and induce white finger. Those choose score of 3 and 

below were reported having the characteristic. The finding show, 71.0% respondent 

reported they had numbness while 41.0% reported they had tingling. No induce 

white fmger reported among the workers. For monoftlament test, referred to previous 

study for moderate sensitivity for normal were 2.83 (0.07g) Massy-Westropp (2002) 

and for moderate sensitivity for exposed were 3.22 (0.16g) . From the questionnaire, 

59.1 % (n=26) of exposed respondent get monoftlament value 3.61 (0.4g) and above, 

while 40.9% (n 18) respondent reported get monofilament value 3.22 (0.16g) and 

below. For non-exposed respondent, 17.9% (n=l0) get monofilament value 3.61 

(0.4g) and above, while 82.1 % (n=46) reported get monofilament value 3.22 (0.16g) 

and below. 

NUMBNESS (N) TINGLING (T) 
MONO FILAMENT 

YES SCORE 
�3.61 

EXPOSED 36 33 26 
NON EXPOSED 35 26 10 

Table 4.2.1: The table show cross tabulation results between exposed and non­
exposed respondent with monofllament test, numbness and tingling. 

YES SCORE NUMBNESS (N) TINGLING (T) 

HAVING HA VS �3.61 39 26 

NO HA VS �3.22 32 33 

Table 4.2.2: The table show cross tabulation results between having HA VS and 
non having HA VS with respondent with numbness and tingling. 
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4.4. To determine the association between manufacturing workers with risk 

factor of HA VS 

For this objective, chi-square were used to used for testing relationships between 

categorical variables. The null hypothesis of the Chi-Square test is that no 

relationship exists on the categorical variables in the population; they are 

independent. From the analysis, we found that 3 risk factor that show significant 

difference of P<0.05, which are frequency exposed to vibration during working 

activities P=0.038, drive to work were P=0.023 and using power tool during 

working activities P=0.002. This 3 variable show significant difference with exposed 

respondent. While others variable that does not show significant difference was, 

years of working, exposed to chemical during work, smoking, age and having 

previous health . 

Risk Factor df 
Asymp. Sig. 

Expected count 
Minimum 

(2-sided) expected count 

Age 2 0.099 ( 16. 7) less than 5 3.96 
Smoking 2 0.677 (50.0%) less than 5 0.72 
Exposure to vibration 1 0.001 (0.0%) less than 5 7.20 
Experience of working 1 0.013 (16.7%) less than 4 4.32 

Driving to workplace 1 0.086 (0.0%) less than 5 11.88 
Prevention practice I 0.003 (0.0%) less than 5 7.92 

Table 4.4: The table show the association of respondent with risk factor of 
HAVS 
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CHAPTERS 

DISCUSSION 

5.1 Demographic of the respondent 

From the demographic results, overall respondent or the workers of the 

factory were at moderate age, which below than 50 years old. Which the potential or 

ability of the worker assumed still in high level. But, most of the workers were 

smoking, smoking will harms nearly body of the smoker to more likely attack by any 

diseases and reduce health of the smokers in general. From the previos study, they 

found those working, exposed to vibration and smoking had higher possibility to 

having HA VS symptom was high (Aj et al., 1987). Hence, smoking being one of 

concern item to be taken in this study. From this study, most of the worker were 

having below than 6 years experience of working. From previous study, time to 

HA VS develop to person that exposed with vibration are 6 month to 6 years (Trotto, 

2018). This show that HAYS can be develop earlier, below than 1 year based on how 

extreme of vibration exposure the workers get and how far the surrounding of the 

worker support on developing of HA VS, ref erred to amount of risk factor they 

exposed to. Based on the questionnaire, respondent included were mostly from 

nepalese then followed with bangladesh. However, we had no found study of HA VS 

related with country of origin. 

This study were discover about 100 respondent that work with different type 

of working task and unit. Type of working unit related was workshop unit, 
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1.0 BAHAGIAN A: MAKLUMAT DIRI 

1.1 Nama 
Name 

. 

·-----------

1.2 Umur Tarikh Lahir: 

Umera 

1.3 Ala mat 
Thegini 

1.4 No. Telefon 
Phona nambara 

1.5 Bangsa 

Ra,tra 

Janma miti 

1.6 Tahap Pendidikan 
�ik$i stara 

D Tidak Bersekolah / Skulami upasthita hunuhunna 

D Rendah / Prithamika vidyilaya 

D Menengah / Ucca vidyilaya 

D Universiti / Visvavidyilaya 

2.0 BAHAGIAN B: MAKLUMAT PEKERJAAN 

2.1 Pekerjaan Sekarang 
Ahile kima garnuhos 

. 

·--------

2.2 Grinders Yang Digunakan (Jika Ada) 
Prayukta grindara (yadi upalabdha cha) 

7032 

2.3 

D BOSCH GWS 900-100 D MAKITA GP 0630 

Tempoh Kerja 
Kirya avadhi 

D /DD

Bulan 
Mahini 

Tahun 
Va'la 

DYAMA AT 
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,. 

c. Adakah Anda Ambil Alkohol?
Ke tapi7rh raksi pi'unubhayo?

Ya/Tidak
Ho/ ho'ina

d. Berapa Jumlah Alkohol Anda Ambil Dalam Sehari?
Tapa'irh eka dina kati dherai alkohala garnuhuncha?

_____ Tin/Botol/MI (Tina/ botala)

e. Adakah Anda Pernah Alami Kecederaan Berikut Pada Tengkuk/Leher/Bahu/Lengan
A tau Tangan?
Ke tapa7nle kahilyai cota laga'unubha'eko thiyo nipa/ gyimsa/ kandhe/ istina vi
hitama?
□Patah 

Tuteko cha 
□Kekejangan Sendi (Tangan) □Keradangan Kulit 

Jodaharu (hyanda) Chili insulesana 

□Ketumbuhan 
Vikasa 

□Sakit Otot Atau Tendon 
Mansapesiyoril ko darda 
ya terJdana 

nMasalah Saraf 
L.Jrantriki samasyaharu 

□Lain-Lain, Nyatakan: 
Aru, nirdi$ta garnuhos 

□Tiada 
Kunai pani chaina 

f. Jika Ada Kecederaan Di Atas, Adakah Kecederaan Tersebut Telah Sembuh?
Yadi kunai cota ligena bhane, ke thiyo cota niko thiyo?

Ya/Tidak
Ho/ ho'ina

g. Adakah Anda Membawa Kenderaan Untuk Ke Tempat Kerja? (Jika tidak terus ke
muka surat seterusnya)
Ke tapa7rh kiravahi garna kima gardai hunuhuncha? (Yadi arko Pf$thami sidhi
nagarnuhos)

Va/Tidak
Ho/ ho'ina

h. Jika Ya, Sila Nyatakan Kenderaan Yang Anda Bawa
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No 

1 

3 

i. Berapakah Jarak Tempat Tinggal Anda Dengan Tempat Kerja?

_____ m/km/ 

BAHAGIAN D: MAKLUMAT SIMTOM PENDEDAHAN GETARAN 

Soalan ini adalah untuk mengenal pasti tahap kondisi tangan untuk menjalankan aktiviti 

atau pekerjaan anda. Soalan ini juga merujuk kepada fungsi tangan (s) / pergelangan tangan 

anda pada minggu yang lalu. (Sila pilih satu jawapan untuk setiap soalan). Sila jawab SEMUA 

soalan, walaupun anda tidak mengalami sebarang masalah tangan dan / atau pergelangan 

tangan. 

Yo prasna tapa'iriko gatividhi va pesako lagi hata halne starako pahicana garna ho. Yo 

prasnale pani tapa'imko hapta/ kala'i prakaryala'i pachillo haptama bujha'umcha. (Pratyeka 

prasnako lagi eka javapha cayana garnuhos). Sabai prasnaharuko javapha dinuhos, bhadau 

bhane tapa'insamga aphno hata ra/ va kali'i sariga kunai samasya chaina. 

Tangan Kanan / Pergelangan Kanan 

Dihini hita/ diyim kali'i 

Soalan 

Bagaimanakan keadaan jari kanan anda? 

Tapi'iriko dihine aumli kasari sahi cha? 

Bagaimanakah keadaan pergelangan tangan kanan 

anda? 

Tapi7riko sahi kali'i rijya kasari cha? 

Bagaimanakah keadaan deria rasa tangan kanan 

anda? 

Tapi71iko dihine hita kasari bhivani mahasusa 

garcha? 

Sangat 

Bagus / 

Dhiral 
rimro 

1 

Bagus/ 
Sederhana / Lemah / 

Rimro Sarala Kamajora 
kima 

2 3 4 

61 

Sangat 
Lemah / 

Dhirai 
kamajora 
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4 

5 

6 

Bagaimanakah keseluruhan tangan kanan anda 
berfungsi? 

Tapi'iriko sampurr:-a biyam hita kasari kima 
gardacha? 

Bagaimanakah tahap kekuatan tangan kanan anda? 

Tapi'iriko biyim hita kasari baliyo huncha? 

Bagaimanakah tahap pergerakan tangan jari kanan 
anda? 

Tapi'iriko dihine hitako cila kasari ciliyo? 
..--....... --------------------1--------t�----+-----t------+-------t 

7 

8 

Pernahkah anda alami keadaan jari kanan merasa 
kebas? 

Ke tapi'imsamga kahilyai amdhyiro phohora 
lagi'unubha'eko cha? 

Pernahkah anda mengalami keadaan jari kanan 
berdenyut-denyut kesemutan serupa cucukan 
pin/jarum? 

Ke tapi'ile kahilyai sahi jirigha dimyi jhanjhatami 
samina tirigiria pina/ su'iko anubhava garnubha'eko 

Sangat 
Kerap/ Kerap/ 

Dheral Aksara 
paiaka 

Kadang- Sangat Tidak 
Kadang/ Jarang / pernah / 

Dherai Kahilyai 
Kahilekihirh 

durlabha ho'ina 

cha? 

, .__9_.__Pe_ r_ n_ a_h_k-ah-a-nd_ a_m_ e_n_g _al_a _m_ i _a_p _a-- a_p _a _p_e_ru_ b_ a_h_a _n
---+-----+-----+-------1-----t---------1

warna pada jari? 

10 

Ke tapi'inle iphno aunlimi kunai pani nis'sandeha 
anubhava garnubha'eko cha? 

Adakah tangan kanan anda berasa sakit jika terdedah 
dengan getaran? 

Ke tapi'iriko diyim hita bhi'ibresanami pardi 
birimi bha'eko cha? 

11 Adakah jari anda berasa sakit ketika terdedah dengan 
getaran? 

Tapa'imko kampana birimi humdi birimiko 
mahasusa huncha? 
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No 

1 

2 

3 

4 

� 
s

6 

Tangan Kiri / Pergelangan Kiri

Bimyi hyin�a/ bimyi kali'i 

Soalan 

Bagaimanakan keadaan jari kiri anda? 

Tapi'imko biyim aunli kasto cha? 

Bagaimanakah keadaan pergelangan tangan kiri 
anda? 

Tapi'inko biyim kala'i rijya kasari hunch a? 

Bagaimanakah keadaan deria rasa tangan kiri anda? 

Tapi'inko biyim hitako artha kasari cha? 

Bagaimanakah keseluruhan tangan kiri anda 
berfungsi? 

apa'inko sampun,a bayam hita kasari kima 
gardacha? 

Bagaimanakah tahap kekuatan tangan kiri anda? 

Tapi'inko biyim hita kasari baliyo huncha? 

Bagaimanakah tahap pergerakan tangan jari kiri 
anda? 

Tapi'iaiko biyim aumli hita kasari cila cha? 

Sangat 
Sangat 

Bagus/ Lemah / 
Bagus/ Sederhana / Lemah / 

Dheral 
Dherai 

Rimro Sarala Kamajora 
kima kamajora 

rimro 

1 2 3 4 5 
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-

7 Pernahkah anda alami keadaan jari kiri anda merasa 

kebas? 

8 

9 

Ke tapa'inle kahilyai iphno biyim aunli 

laga'unubha'eko sunnako avasthi anubhava gareko 

cha? 

Pernahkah Anda Mengalami Keadaan Jari Kiri 

Berdenyut-Denyut Kesemutan Serupa Cucukan 

Pin/Jarum? 

Ke tapi'inle su'i pina/ su7 ki sikharako anubhava 

garnubhayo? 

Pernahkah Anda Mengalami Apa-Apa Perubahan 

Warna Pada Jari Kiri? 

Tapa'im bayim aunlami kasto ralia parivartanako 

anubhava garnubhayo? 

10 Adakah tangan kanan anda berasa sakit jika 

terdedah dengan getaran? 

11 

Ke tapa'iriko diyim hita bhi'ibresanami pardi 

birimi bha'eko cha? 

Adakah jari anda berasa sakit ketika terdedah 

dengan getaran? 

Tapa7mko kampana birimi humda biramiko 

mahasusa huncha? 

Sangat 
Kadang-

Sangat Tidak 
Kerap/ Kerap / 

Kadang/ 
Jarang/ pernah / 

Dherai Aksara Dherai Kahilyai 

pataka 
Kahilekihiril 

durlabha ho'ina 

�------------------___. 

Terima Kasih Atas Kesudian Menjawab Soal Selidik lni. 

Sekian, 

Vasa prasnivafiko javaphako samasyako ligi dhan'yavida. 

Tara, 
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APPE DIX C: SE SORY EVALUATOR CHART

Figure 5-Touch-Tes I,,. Sensory Evaluator Chart
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