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ABSTRACT 

SUBJECTIVE PREFERENCE AND PERCEPTION OF SAFETY AND 
THERMAL COMFORT ON FABRICS OF UPPER WORKING GARMENTS 
AMONG OIL PALM PLANTATION WORKERS AT SANDAKAN, SABAD. 

AMIRAH AIDA BINTI MADZLAN 

INTRODUCTION: Garments are important for agricultural workers especially in 
tropical climate country and their primary role is to protect the body against unsuitable 
physical environments and injuries. The use of inappropriate gannent may be the 
contributing factors that lead to heat-related illness and external physical injuries and 
because of this, the fabric of garments need to be considered while selecting the appropri­
ate garment for work that can maximize the safety and health of the workers. There is in 
need to determine the best type of fabric for upper working garments. One way to do so 
is based on the workers' subjective preference and perception on safety and health aspects. 
OBJECTIVE: The purpose of this study is to determine the perception of safety and 
thermal comfort and subjective preference of upper working garments among oil palm 
plantation workers at Sandakan, Sabah. METHOD: A cross-sectional study was carried 
out among 113 harvesters in oil palm plantation. A questionnaire was used to collect 
information on sociodemographic and occupational information, perception on workplace 
safety and thermal comfort, fabric perceptions and subjective preference. RESULTS: The 
results indicated that a total of 75.2% workers in the plantation preferred l 00% microfiber 
polyester as upper working garment's fabric. The subjective preference of fabrics were 
significantly associated with the prevalence of external physical injuries (x.2=5.23� p­
value=O. 02) and heat rash (x2=5.23; p-value=0.02). Also, there is a significant association 
between the subjective preference with the perceptions in terms of thermal comfort for 
heat resistance (x2=22.63; p-value<0.001) and sweat absorption (x2=15.77; p-value< 
0.001 ), safety (r=34. 74; p-value<0.00 l)  and comfort (x.2=41.25; p-value<0.001 ). Based 
on the results, the workers' preference of fabric was associated with their perception on 
the fabrics of clothing. CONCLUSION: Majority of the workers in the plantation 
preferred 100% microfiber polyester as upper working garment's fabric and selected 
100% microfiber polyester for the perceptions on fabrics as safer, feels more comfortable, 
feels cooler when wearing and is quicker to dry under the sun. However, most of the 
workers perceived 100% cotton has better absorption rate. This study reveals the 
acceptance of workers on the properties of 100% microfiber polyester specifically the 
safety and thermal comfort characteristics to be used as fabric for upper working garments. 
This study provides data that can be used for further study to come out with related 
suggestions and design for upper working garment especially for outdoor agricultural 
workers working in tropical climate country. 

Keywords: subjective preference, fabrics of upper working garments, oil palm 
plantation workers 
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CHAPTERJ 

METHODOLOGY 

3.1 Study Design 

This study was a cross-sectional study that was conducted from February to March 

2018 to gather the information on the perception and subjective preference between 100% 

microfiber polyester and 100% cotton among oil palm plantation workers at Sandakan, 

Sabah. Subset of the population was selected and from these individuals, data were 

collected to help answer research questions of interest 

3.2 Study Location 

The study was carried out in two plantations in Sandakan which were Sutera 

Plantation and Nale Plantation. The plantation company requested to remain anonymity. 
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Figure 3.1: Locations of the Plantations Circled in Red. 
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3.3.3 Sampling Frame 

The sampling frame used was the workers name list from Nale and Sutera 

plantations. The total was 162 workers from Sutera Plantation and Nale Plantation in 

Sandakan, Sabah. 

3.3.4 Sampling Unit 

The sampling unit for this study was the harvesters who are working in oil 

palm plantation. The inclusive and exclusive criteria are listed as below: 

Inclusive Criteria: 

i. Harvesters

ii. Foreign workers

iii. Age between 18-55 years old

iv. Minimum working experience of 6 months and above

Exclusive Criteria 

Harvesters who had peripheral nerve damage to the fmgers ( condition such as 

numbness, prickling or tingling, etc) were excluded from this study because patients 

with peripheral nerve damage might have sensory functions disturbance (Ceynowa 
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et al., 2017). This might affect the feel of the workers towards the fabric's physical 

properties. 

3.3.5 Sample Size Calculation 

A sample size calculation was carried out using the sample size formula of 

proportion of two groups (Lwanga & Lemeshow, 1991). 

n = ---------------

Where: 

n. = Sample size 

Zt-a./Z = the number of standard errors away from the mean = 1.96 

P1 
= estimated proportion (larger) 

P2 
= estimated proportion (smaller) 

d =desired precision 

A study conducted by Delong et al. (2014) to detennine the tactile response 

and preference among subjects surveyed that 12% of them preferred the ones which 

are made of cotton and 7% of them preferred the ones which are made of polyester, 

thus P1 = 0.12 and P2 = 0.07. Therefore, by computing the expected proportion of 

workers' subjective fabric preference, a 95% confidence interval (1.96) and the 

precision (0.05), the sample size was calculated as below: 
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n =

1.962 (0.12 (1-0.12)+0.07 (1-0.07)]

o.os2

= 263 workers 

Finite population correction formula was used due to smaller proportion of the 

population. 

Where, 

n0
= sample size 

N = population size. 

The population of haIVesters in the planations is 162 (N = 162). When the 

sample size is adjusted for the size of the population, the sample size is: 

n =

263 

1+ (263-1)
162 

- 101 respondents

The calculated sample size was 101 respondents. A response rate of 90% was 

estimated for this study, therefore, n = 101 / 0.9 = 113. Thus, the fmal sample size for 

this study was 113 respondents. 
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3.4 Study Instrumentation 

3.4.1 Questionnaire 

A set of questionnaires was used to gather information from the selected 

respondent. A copy of the questionnaire is attached in Appendix 3. Distribution of 

questionnaire session was conducted at the management office. The workers who 

have peripheral nerve damage to the fingers ( condition such as numbness, prickling 

or tingling, etc) were requested to self-report to the researcher before answering the 

questionnaire in order to exclude them from the study. The questionnaires include:-

Section A: Personal Information 

Section B: Occupational Information 

Section C: Workplace Safety 

Section D: Workplace Thermal Comfort 

Section E: Fabric Perception and Subjective Preference 

Section A collected the respondent background information such as age, race, 

marital status, educational background and income. 

Section B focused on the occupational information. It consists of closed­

ended questions on their working years as harvesters and plantation workers and 
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working hours. Plus, this section also asked about the respondents' shirts information 

that they are wearing during the work and during that moment. 

Section C determined the prevalence of any external physical injuries (at work) 

to their body during wearing the upper garments and the severity of the injuries. 

Section D determined the thermal comfort of the workplace. This include on 

how they perceive the temperature at the plantation, the comfort of the wind 

movement, the parts of their body which they feel hottest, and prevalence of heat­

related illness. 

Section E determined the perception of fabrics for safety properties and 

thermal comfort and the subjective preference of upper working garment's fabric of 

the workers. This section will be based on physical properties felt by the workers of 

two upper working garment's fabrics which were 100% cotton and 100% microfiber 

polyester. All other properties (thickness, weight and colour) of the upper working 

garment were homogenized. Based on the workers feels towards the physical 

properties, they were required to choose between the two fabrics for the perception on 

safety properties (resistance from abrasion and penetration) and thermal comfort (heat 

resistance, water retention, water absorption); and the workers' subjective preference 

between the two fabrics to wear for work. 
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3.4.2 Fabrics of Upper Working Garment 

Two types of fabric were used in this study; 100% Cotton and 100% 

Microfiber Polyester. During the study, the respondents were allowed to touch and 

feel the two fabric types before answering the section E (Fabric Perception and 

Subjective Preference) in the questionnaire. The colour, size, thickness and weight of 

the gannent were homogenized to minimize bias. 

Figure 3.4: Different fabrics of upper working garment 

3.S Data Collection

Data was collected during February until March 2018 by using a set of 

questionnaire to identify their socio-demographic background, occupational 

infonnation, workplace safety, workplace thennal comfort and fa bric perception and 

subjective preference. The respondents were given two types of fabrics of upper 

working gannent to touch and feel before answering the section E (Fabric Perception 
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3.6 Quality Control 

3.6.1 Validity Test 

3.6.1.1 Content Validity 

The content of the questionnaire was reviewed by two experts whereby 

one of them holds a PhD in occupational safety and health, specializing in 

ergonomics and occupational health whereas the other one is an officert in 

occupational safety and health from Department of Occupational Safety and 

Health, Malaysia. The content validation was to ensure that the questions were 

related to the objectives of the study. 

To ensure the translation of the questionnaire was accurate, the 

questionnaire was validated by an Indonesian student who is proficient in both 

Malay and Indonesian languages. The questionnaires that were given to the 

workers were both in Malay and Indonesian language for respondents' better 

understanding as the respondents from Sutera Plantation and Nak Plantation are 

majority Indonesians. 
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3.6.1.2 Face Validity 

Indonesian workers from agricultural sectors were chosen as 

respondents to carry out face validity where they were asked to answer the 

questionnaire with guidance from the researcher. They were required to voice 

out any difficulties in answering the questionnaire in terms of question 

structures, question contents, question wordings and instructions given. 

Amendments were made according to the feedbacks given. 

3.6.2 Reliability Test 

A pre-test was conducted among 22 harvesters from Resort Plantation in 

Sandakan, Sabah as the respondents were similar to those in Sutera and Nak 

Plantation in terms of demographic. The reliability test was conducted to assess the 

consistency of the questionnaire. The results of the pre-test shows that the reliability 

was 0.701 which indicated that the questionnaire has an acceptable reliability. 

Table 3.1: Value of Reliability Test 

a>0.9 Excellent reliability 

0.9>a>0.8 Good reliability 

0.8 > a> 0.7 Acceptable reliability 

0.7>a>0.6 Questionable reliability 

0.6 >a> 0.5 Poor reliability 

0.5 > a Unacceptable reliability 
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3.6.3 Data Analysis 

Descriptive data was reported using frequency and percentage. Chi-Square test/ 

Fisher exact test was used to determine the association between the prevalence of 

external physical injuries and heat-related illness with the subjective preference of 

fabrics among oil palm plantation workers; and the association between the 

perception of the fabrics for thennal comfort and safety properties with the subjective 

preference of fabrics among oil palm plantation workers. Statistical significance was 

set at 5%. The data was analysed using SPSS Version 22. 

Table 3.2: List of Statistical Analysis 

Objectives 

a. To determine the socio-demographic background and occupational

information (history) among harvesters in oil palm plantation 

company at Sandakan, Sabah. 

b. To determine the prevalence of external physical injuries and heat­

related illness among harvesters in oil palm plantation company at 

Sandakan, Sabah. 
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Objectives 

c. To determine the perception of fabrics for safety and thermal comfort

and the subjective preference of fabrics among harvesters in oil palm 

plantation company at Sandakan, Sabah. 

d. To determine the association between the prevalence of external

Statistical 

Analysis 

Descriptive 

Analysis 

Chi-Square 

physical injuries and heat-related illness with the subjective 
Test I Fisher 

preference of fabrics among harvesters in oil palm plantation 

company at Sandakan, Sabah. 

e. To determine the association between the perception of fabrics for

Exact Test 

Chi-Square 

safety and thermal comfort with the subjective preference of fabrics 
T / F. h est 1s er 

among harvesters in oil palm plantation company at Sandakan, Sabah. 
Exact Test 

3.6.4 Ethical Consideration 

This study had been approved from the University Ethics Committee for 

Researches Involving Human Subject of Universiti Putra Malaysia (JK.EUPM-2017-

208). Written inform consent was requested from the respondents who were selected 

to participate in this study before the data was collected. Privacy of information and 

confidential of respondents were protected and secured by not filling the name, phone 

number and identification card number. 
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CHAPTER4 

RESULTS 

4.1 Soci�Demographic Background and Occupational Information (History) 

Referring Table 4.1 , majority (34.5%) of the respondents were aged between 26 -35 

years old and of75.9% (82) workers' race were Bugis. A total 77 .5% (86) of the workers 

were single, 53.3% (56) of the workers had primary education and 74.3% (75) had 

monthly income less than RM 1000. 

Most of the workers comprised of [57.7% (64)) had prior experience working as 

harvesters. A total of 39.6% (42) of the respondents had been working as harvesters for 

less than five years and 39.8% (33) has been working in the plantation within six to fifteen 

years. 

Most of the respondents [97.3% (108)] wear garments during work where 

specifically 40.5% (45) of them wore t- shirt, 66.7% (74) wear sleeveless gannents and 

95 .5% ( 106) buy their own shirt for work. 
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Table 4.1: Socio-demographic background and occupational information (history) 
among harvesten in an oil palm plantation of a company at Sandakan, 
Sabah. (N=ll3) 

Frequency (n) Percentage (%) 
Age 

Below 25 years old 26 23.6 
26-35 years 39 35.5 
36-45 years 31 28.2 
Above 46 years old 14 12.7 

Race 
Bugis 82 75.9 
Suhtlc 11 10.2 
Timur 5 4.6 
Javanese 1 0.9 
Bajau 3 2.8 
Others 6 5.6 

Marital Status 
Single 22 19.8 
Married 86 77.5 
Divorced 3 2.7 

Educational Level 
No formal education 28 26.7 
Primary school 56 53.3 
Secondary school 21 20.0 

Monthly Income 
Less than RMl000 75 74.2 
RM 1000 - RM2000 23 22.8 
More than RM2000 3 3.0 

Experience working as a 
harvester 64 57.7 

Yes 47 42.3 
No 

How long has been working as 
a harvester 

5 years or below 42 39.6 
6-15 years 41 38.7 
16-25 years 14 13.2 
26 years or above 9 8.5 
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Frequency ( n) Percentage (%) 
How long has been working in 
this plantation 

5 years or below 29 34.9 
6-15 years 33 39.8 
16-25 years 13 15.7 
26 years or above 8 9.6 

Workers wearing garments 
while working 

Yes 108 97.3 
No 3 2.7 

Types of garment used for 
work 

T-shirt 45 40.5 
Polo shirt 26 23.4 
Shirt s 4.5 
Jersey 28 25.2 
Singlet 2 1.8 
Others 2 1.8 
Not wearing garments 3 2.7 

Types of sleeves used for work 
Sleeveless 74 66.7 
Short sleeve 32 28.8 
Long sleeve 2 1.8 
Not wearing garments 3 2.7 

Source of garment 
Buy their own shirt 106 95.5 

Contributed by other parties 2 1.8 
Not wearing garments 3 2.7 
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4.2 The Workplace Safety and Thermal Comfort 

Referring to Table 4.2.1, 93.8% (106) of the respondents perceived their 

workplace as safe. There were 43 .8% ( 46) who had experienced some form of external 

physical injuries during their tenureship in the plantation. From those who claimed to have 

experienced external physical injuries, 23.8% (25) of them had been injured once a year 

where 20.0% (21) had required MC for more than four days. 

Table 4.2.1: The workplace safety among harvesters in an oil palm plantation 
company at Sandakan, Sabah. (N=l 13) 

Perceived Workplace safety 
Safe 
Unsafe 

Prevalence of external physical 
injuries 

Yes 
No 

Frequency of injuries 
Once a week 
Once a month 
Once every 3 months 
Once every 6 months 
Once a year 
No injuries 

Days of MC for the injuries 
MC not required 
MC <4 days 
MC> 4 days
No injuries

Frequency (n) 

46 

106 
7 

46 
59 

3 
8 
5 

6 
25 
58 

20 
6 

21 
59 

Percentage (%) 

93.8 
6.2 

43.8 
56.2 

2.9 
7.6 
4.8 
5.7 

23.8 
55.2 

19.0 
5.7 

20.0 
55.2 
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From Table 4.2.2, a total of 45.1% (51) of the workers perceived the temperature 

at workplace as hot although 86. 7% (98) felt comfortable with wind movement in the 

plantation. There were 48.7% (55) of the workers who felt hottest on the head for frontal 

part of body, followed by chest [45.1% (51)] and stomach with [34.5% (39)] while for the 

back part of their body, 59.3% (67) of the workers felt hottest at their upper back followed 

by lower back [30.l % (34)] and head [22.1 % (25)]. 

For the prevalence of heat-related illness symptoms, most of the respondents 

[92.0% (104)] had experienced profuse sweating followed by 87.6% (99) excessive thirst 

and 79.6% (90) fatigue. Similarly, 92. 9% ( I 05) workers' preventive measure for the heat­

related illness was rest at cool area. 

Table 4.2.2: The thermal comfort among harvesters in an oil palm plantation 
company at Sandakan, Sabah. (N=l 13) 

Frequency ( n) Percentage (%) 
Perceived thermal 
environment of the plantation 

Cold 1 0.9 
Cool 0 0 
Slightly cool 8 7.1 
Neutral 18 15.9 
Slightly Warm 11 9.7 
Warm 24 21.2 
Hot 51 45.1 

Perceived comfort in air 
movement in the workplace 

Yes 8 86.7 
No 15 13.3 
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Frequency ( n) Percentage (%) 
Frontal parts of body which 
feels hottest 

Head 55 48.7 
Neck 19 16.8 
Shoulder 5 4.4 
Upper arm 10 8.8 
Forearm 5 4.4 
Hand 2 1.8 
Chest 51 45.1 
Stomach 39 34.5 
Groin 4 3.5 
Leg 2 1.8 
Foot 3 2.7 

Back parts of body which feels 
hottest 

Head 25 22.1 
Neck 17 15.0 
Shoulder 14 12.4 
Upper arm 8 7.1 
Forearm 2 1.8 
Hand 2 1.8 
Upper Back 67 59.3 
Lower Back 34 30.1 
Buttock 2 1.8 
Leg 3 2.7 
Foot 1 0.9 

Heat-related illness 
Dehydration 99 87.6 
Exhaustion 90 79.6 
Headache 78 69.6 
Dizziness 73 64.6 
Muscle / Abdominal cramps 37 33.3 
Loss of consciousness 3 2.7 
Heat rash 49 43.4 

Preventive measures 
Drink plenty of water 81 71.7 
Rest at a cool area 105 92.9 
Take off the shirt 52 46.0 
Take a bath 22 19.5 
Others 2 1.8 
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4.3 The Perception on Fabrics for Safety Properties and Thermal Comfort and the 

Subjective Preference. 

Based on the result obtained in Table 4.3, for the perceptions on fabrics for safety, 

67.3% (76) of the workers perceived I 00% microfiber polyester as safer and 74.3% (84) 

perceived to be more comfortable to wear during work. In terms of thermal comfort was 

broken down into three perceptions; 76.1 % (86) of the workers feels cooler when wearing 

100% microfiber polyester, 65.5% (74) perceived 100% cotton has better absorption rate 

and 85.8% (97) of them feels 100% microfiber polyester is quicker to dry under the sun. 

For the subjective preference of upper working garment's fabric, 75.2% (85) of the 

workers preferred 100% microfiber polyester to be worn for work in the plantation. 

Table 4.3: The perception for safety properties and thermal comfort of fabrics and 
the subjective preference among harvesters in an oil palm plantation 
company at Sandakan, Sabab. (N=l 13) 

Subjective preference of upper working 
garment's fa bric to be worn du1ing 
work 

100% Cotton 
I 00% Microfiber Polyester 

Feels safer (bas better resistance from 
penetration) when wearing during 
working 

100% Cotton 
100% Microfiber Polyester 

More comfortable to wear during 
working 

100% Cotton 
100% Microfiber Polyester 
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28 
85 

37 
76 

29 
84 

Percentage (%) 

24.8 
75.2 

32.7 
67.3 

25.7 
74.3 
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Frequency (n) Percentage (%) 
Feels cooler when wearing during 
working (has better heat resistance) 

100% Cotton 27 23.9 
100% Microfiber Polyester 86 76.1 

Has better sweat absorption rate 
100% Cotton 74 65.5 
100% Microfiber Polyester 39 34.5 

Quicker to dry under the sun 
100% Cotton 16 14.2 
100% Microfiber Polyester 97 85.8 

4.4 The Association between Prevalence of External Physical Injuries and Heat­

related illness with the Subjective Preference. 

Table 4.4.1 shows the association between prevalence of external physical injuries 

and subjective preference of upper working garment's fabric among oil palm plantation 

workers. There was a significant association between prevalence of external physical 

injuries and subjective preference of upper working garment's fabric among oil palm 

plantation workers in a company in Sandakan, Sabah (x2
=5.231; p-value=0.022). From 

the 43.8% (46) workers who had experienced external physical injuries, 87% (40) of them 

preferred 100% microfiber polyester as the upper working garment's fabric. 
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Table 4.4.1: The association between prevalence of external physical injuries and 
subjective preference of upper working garment's fa bric among 
harvesters in an oil palm plantation company at Sandakan, Sabah. 
(N=113). 

Variables 

External Physical Injuries 
Yes 
No 

• P-va/ue is significant at 0. 05

Subjective Preference of 
Upper working garment's 

Fabric, N (%) 

100% 100% 
Microfiber Cotton 

6 (13) 
19 (32.2) 

Polyester 

40 (87) 
40 (67.8) 

1.2 df p-value� 

5.231 I 0.022• 

The prevalence of heat-related illness was divided into seven symptoms which 

were exhaustion, dehydration, rashes, headache, dizziness, loss of consciousness and 

cramps. Based on the result obtained in Table 4.4.2, there was a significant association 

between rashes and subjective preference of upper working garment's fabric (r= 5.111; 

p-value = 0.024). There was no significant association between the other six symptoms 

and subjective preference of upper working garment's fabric among oil palm plantation 

workers in a company in Sandakan, Sabah. 
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Table 4.4.2: The association between prevalence of heat-related illness and subjective 
preference of upper working garment's fa bric among harvesters in an 
oil palm plantation company at Sandakan, Sabab. (N=l 13) 

Subjective Preference of 
Upper working garment's 

Prevalence of Heat Fabric
2 

N {%} 
x

2 df p-value*
Related Illness 100% 100% 

Cotton Microfiber 
Polyester 

Exhaustion 
Yes 

21 (23.3) 69 (76.7) 
No 0.496 1 0.481 

7 (30.4) 16 (69.6) 

Dehydration 
Yes 25 (25.3) 74 (74.7) 

0.096 1 1.00()8 
No 3 (21.4) 11 (78.6) 

Rashes 
Yes 7 (14.3) 42 (85.7) 

5.111 1 0.024• 
No 21 (32.8) 43 (67.2) 

Headache 
Yes 19 (24.4) 59 (75.6) 0.056 1 0.812 
No 9 (26.5) 25 (73.5) 

Dizziness 
Yes 14 (19.2) 59 (80.8) 3.471 1 0.062 
No 14 (35.0) 26 (65.0) 

Loss of 
Consciousness 

Yes 1 (33.3) 2 (66.7) 
0.121 1 1.000• 

No 27 (24.5) 83 (75.5) 

Cramps 
Yes 8 (21.6) 29 (78.4) 0.220 1 0.639 
No 19 (25.7) 55 (74.3) 

• Statistical test-Fisher's exact test
• P-value is significant at 0. 05
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4.S The Association between Perception on Fabrics for Safety Properties and

Thermal Comfort with the Subjective Preference. 

Table 4.5 shows that the association between perception on fabrics for safety 

properties and thermal comfort with the subjective preference of fabrics among harvesters 

in an oil palm plantation company at Sandakan, Sabah. There were significant association 

of the subjective preference of fabrics with perceptions in terms of feeling cooler to wear 

(r = 22.629; p-value < 0.001 ), has better sweat absorption (r = 15. 768; p-value < 0.001 ), 

feels safer to wear during work (r = 34.737; p-value<0.001) and feels more comfortable 

to wear during work (i=41.248; p-value<0.001) among harvesters in an oil palm 

plantation company at Sandakan, Sabah. There was no significant association between 

perceptions in terms of feels quicker to dry with the subjective preference of fabrics among 

harvesters in an oil palm plantation company at Sandakan, Sabah. 
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Table 4.S: The association between perception on thermal comfort and safety 
properties with subjective preference of fabrics among harvesters in an 
oil palm plantation company at Sandakan, Sabah. (N=l 13) 

Subjective Preference of 
Upper working garment's 

Perceptions in terms 
Fabric, 
N {%} x

2 df p-value*
of 

100% 
100% 

Microfiber 
Cotton 

Pol�ester 
Feels cooler to wear 

100% Cotton 16 (59.3) 11 (40.7) 22.629 1 <0.001· 
100% Microfiber 12 (14.0) 74 (86.0) 
Polyester 

Has better sweat 
absorption rate 

100% Cotton 27 (36.5) 47 (63.5) 15.768 1 <0.001· 
100% Microfiber 1 (2.6) 38 (97.4) 
Polyester 

Feels quicker to dry 
under the sun 

100% Cotton 7 (43.8) 9 (56.3) 3.599 1 0.688

100% Microfiber 21 (21.6) 76 (78.4) 
Polyester 

Feels safer to wear 
during work 

100% Cotton 23 (62.2) 14 (37.8) 34.737 1 <0.001· 
100% Microfiber 5 (6.6) 71 (93.4) 
Polyester 

Feels more 
comfortable to 
wear 

100% Cotton 19 (65.5) 10 (34.5) 41.248 1 <0.00 .. 
100% Microfiber 9(10.7) 75 (89.3) 
Pol�ester 

• Statistical test-Fisher's exact test
• P-value is significant at 0. 05
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CHAPTERS 

DISCUSSION 

S.1 Socio-Demographic Background and Occupational Information (History).

From this study, most of the respondents were aged within the range of 26 to 3 5

years old which were considered as young and productive (Kalyanaratne, 2015). A total 

of 75.9% of the respondents were Bugis. Based on a study conducted by Omar and Amat 

(2017), Bugis race is one of the ethnic groups in Sabah that contributes to the workforce 

and they are productive workers. In terms of education, a large number of the respondents 

had undergone primary education. Adults who have achieved a particular level of primary 

education has been to classify them as literate (Smith-Greenaway, 2015). Therefore, the 

respondents had basic skills to write and read but still the required was assistance given. 

A total of 74.2% workers had monthly income less than RMlOOO which is 

considered as low-income (Leh, Mansor, & Musthafa, 2016). The workers comprised of 

57.7% had experience working as harvesters, 39.6% had been working as harvesters for 

less than five years and 39.8% has been working in the plantation within six to fifteen 

years. Bena et al. (2013) stated that five years of experience may resulted in lower injury 

risk among workers and less work experience contributes to higher injury incidence. 
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Most of the workers wear sleeveless garments in the plantation which was 

described as lack of protection because sleeveless garments would leave the arms bear to 

exposure (Saris, 2012). Previous studies suggested that long-sleeves garments are more 

suitable to be worn by agriculture workers to protect the arm from husk, itching and cut 

(Gogoi et al., 2016) and sun (Woolley & Buettner, 2009). 

S.2 Prevalence of External Physical Injuries and Heat-related illness. 

S.2.1 Prevalence of External Physical Injuries.

The prevalence of external physical injuries among the workers was 43.8%. The 

external physical injuries experienced by the workers might be due oil palm fruit, thorns 

and cutting tools such as chisels which might cause skin abrasions, injuries ranging from 

minor cuts to severe wounds due to penetration on the body. Based on International 

Labour Organization (2004), these are major safety and health hazards in oil palm 

plantations. 

However majority of the workers (93.8%) perceived the workplace as safe. This 

is in contrast to Das (2014) who stated that agriculture is one of the most hazardous sector 

with high prevalence of accidental death, injury and occupational illnesses. Education had 

a significant influence on safety perception of foreign workers (Korkmaz & Park, 2018). 

This might be due to their education level whereby the workers did not manage to identify 

hazards which made them think that their workplace was safe. Nawi et. al. (2016) found 
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that oil palm plantation workers are exposed to the risk of hazardous tasks daily. Hazards 

and injuries are frequently associated with the activities of agricultural workers and they 

are exposed to risk of injury from the thorny fronds and the danger cut. 

5.2.2 Prevalence Heat-related illness. 

There were 45 .1 % workers in the plantation perceived the temperature as hot 

because workers involved harvesting activities in agriculture sector are exposed to hot 

environment (DOSH, 2016). The warm conditions lead the workers to produce sweats to 

provide evaporative cooling effect on the skin surface (Ukponmwan, 2009) and clothing 

impedes with the workers ability to lose heat to the environment (DOSH, 2016). 

Therefore, cooling garments must be worn by the workers in the plantation that can 

prevent heat stress (Lotens, 2006). Most of the workers felt comfortable with the wind 

movement in the plantation and this could contribute to the effectiveness of fabric of upper 

working garments to evaporate sweats in windy environments (Theses & Wigboldy, 

2013). 

Most of the workers felt hottest on the head, chest and stomach for frontal part of 

body, while for the back part of the body, workers felt hottest at their upper back followed 

by their lower back and on the head. Chest, stomach, upper back and lower back are the 

parts of body that have contact with fabrics when wearing upper garments. The body parts 

that the workers feel hot were the parts where they wear safety helmets and shirts. This 

might be due to garments they worn because the body temperature will rise if no cooling 
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preference of garment's fabric could be influenced on many factors such as personal 

desires and the particular function which are detennined by the wearers (Kamalha et al., 

2013 ), and that their preference may have been influenced by factors such as their previous 

experiences on heat-related illness and external physical injuries and their perceptions for 

safety and thennal comfort. 

The touch or interactions with the upper working garments' fabric provided to the 

workers could have developed the perception of the workers (Buxbaum, 2016). Also, the 

workers' perception on the fabrics might have been developed or influenced from 

experiences in wearing the gannents (Bishop, 2008). Based on the results, the perception 

of majority of the workers that view polyester is safer could be related to cutting resistance 

(Vu Thi et al., 2005) and protection against abrasion (Chan et al., 2016) which are 

important properties of fabrics. These properties are important to the nature of their work 

where fronds and leaves can cause various superficial skin injuries and where the workers 

may brush themselves against rough surfaces while working. Apart from that, their 

perception on polyester as being more comfortable might be corresponded to the fabric's 

comfortable smooth feel based on their touch on the fabric which is a profound quality for 

workers for active wear uses (Uttam et al., 2013). 

In terms of perception of thermal comfort, it could be that the workers experience of 

wearing the garments have influenced the workers on how they perceived the fabric. The 

perception that polyester dries faster by majority of the respondents could have been 

related to their experience and the fabric's physical appearance appears to wick moisture 

during physical activities in the plantation, whereas cotton fabric becomes saturated 
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because the ability to evaporate reduces as water retention increases (Theses & Wigboldy, 

2013 ). Apart from that, most of the workers perceived that polyester feels cooler to wear 

compared to cotton which might have kept the body cool due to their heat resistance 

property (Uttam, 2013). However, more than half of the respondents perceived cotton has 

better absorption rate. This could be explained based on a study conducted by Kaplan and 

Okur (2008) which found that cotton can absorb high amount of sweat due to its 

hygroscopic property where the fabric readily attracts water from its surroundings, 

through either absorption or adsorption. 

Comparing the two fabrics, the workers find polyester as being safer and more 

comfortable as well as having better thermal comfort for heat resistance and sweat 

absorption. Most of the workers wear cotton T-shirt for work compared to polyester jersey 

based on the results in Table 4.1. However, majority of the workers selected polyester as 

their preference. There was a possibility that workers chose the fabric for upper working 

garments based on the perception for thermal comfort and safety property of the fabrics 

that have been developed from both; feel on the physical properties of fabrics and their 

prior experience. A study conducted by Buxbaum (2016) stated that stimuli (such as touch, 

experience etc.) that enhance the favorable perception are likely to increase their decision 

on preference. 
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5.4 The Association between Prevalence of Heat-Related IUness with the Subjective 

Preference of Upper Working Garment's Fabric. 

Based on Table 4.4.1, there was a significant association between prevalence of 

external physical injuries and subjective preference of upper working garment's fabric 

among oil palm plantation workers, thus the null hypothesis is rejected. This shows that 

the subjective preference of the upper working garments could have been influenced by 

the workers' prevalence of external physical injuries. Their experience on wearing the 

gannents might which led or not to the external physical injuries may have possibly 

influenced the workers' choice of upper working garment's fabric. In a study of fabric by 

Bhardwaj et al. (2016), polyester was found to have better cut resistance behavior to 

compare to cotton and thus, might have provide better protection against external physical 

injuries which lead the respondents to select the fabric. 

Subjective preference of the upper working garments could also be influenced by 

the workers' experience on rashes, thus the null hypothesis is rejected. Based on Table 

4.4.2, there was a significant association between prevalence of rashes with subjective 

preference of upper working garmenfs fabric. However, there were no significant 

associations between the prevalence of other symptoms of heat-related illness with the 

subjective preference of upper working garment's fabric among oil palm plantation 

workers. There is no association between heat-related illness and subjective preference of 

work uniform's fabric among oil palm plantation workers in a company in Sandakan, 

Sabah. Majority of the respondents selected polyester as Bartels (2006) described in his 

research that polyester fiber does not lead to a significant worsening of the skin comfort 

61 

© C
OPYRIG

HT U
PM

 
UPM 



based on the workers' experience. Subjective preference of the upper working garments 

might have not been influenced by other symptoms of heat-related illness. It may be the 

case that the workers who subjectively preferred polyester or cotton had not develop to an 

extent of dehydration, exhaustion, headache, dizziness and loss of consciousness when 

wearing the garments. 

5.5 The Association between Perception on Fabrics for Safety Properties and 

Thermal Comfort with the Subjective Preference. 

There is a significant association found between perception on fabrics for safety 

properties and thermal comfort with the subjective preference, thus the null hypothesis is 

rejected. Corresponding to the association perception on safety property with the 

subjective preference of upper working garment's fabric, a study conducted by Staelin and 

Weinstein (1974) found that the awareness of safety may affect the consumer's sele�tion 

of the items. The respondents did consider the safety aspects when they chose the 

garment's fabric. Most of the workers chose polyester as the upper working garment's 

fabric and the perception of the workers for safety properties for polyester that could have 

influenced the workers' subjective preference might be due to fabric material provides 

strength and abrasion resistance compared to cotton (Wang, 2014). This showed that 

fabric made from microfiber polyester might have improved handle with strength and 

durability. As for comfort, more than half of the respondents chose polyester to be more 

comfortable might be corresponded to garment's fabric made from l 00% polyester has 
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the best comfort performance (Kaplan & Okur, 2008) based on their experience that 

developed their perception or psychological views. 

The perception of the workers for thermal comfort might have influenced the 

workers' subjective preference of upper working garment. Polyester fabric garments 

might have better thermal comfort (Theses & Wigboldy, 2013) compared to cotton 

because cotton traps moisture out during hard physical activity and body sweats (Chinta 

& Gujar, 2013). It was also mentioned in previous study that polyester promotes better 

cooling to the body while working (Chan et al., 2016). The perception for heat resistance 

which was described to the workers as feeling cooler when wearing the upper working 

garments could lead the respondents to select the fabric as upper working garments. It was 

important to consider thermal comfort when choosing upper working garment especially 

for workers working outdoor who were exposed to prolonged exposure to heat in order to 

minimize the risk of getting heat-related illnesses. 

The subjective preference was not associated with the perception on drying rate 

which indicated that workers did not choose their garment's fabric based on the perception 

on feels quicker to dry. This may suggest the possibility that the workers did not consider 

drying rate when they chose the garment's fabric, but they might be considering others 

factors. Drying rate is an aspect to be considered in selecting a fabric as cooling cannot 

occur if the humidity is not transported to the surface to dry and remains in the fabric 

because the body warms up and even more sweat is produced (Rameshbhai, 2014). 
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CHAPTER6 

CONCLUSION. 

The primary benefit of this study is to provide information to the stakeholder on 

the perception of safety and thermal comfort and subjective preference of upper working 

garments. The data can be used as an input for suggesting the type of fabric for upper 

working garment to be used in agriculture sector especially for outdoor workers working 

in tropical climate country such as Malaysia. 

In conclusion, majority of the workers in the plantation preferred 100% microfiber 

polyester as upper working garment's fabric. The respondents perceived that 100% 

microfiber polyester as safer, feels more comfortable, feels cooler when wearing and is 

quicker to dry under the sun. However, more than half of the workers perceived 100% 

cotton has better absorption rate. 

There is a significant association between prevalence of external physical injuries, 

prevalence of heat rash and perceptions in terms of thermal comfort ( feeling cooler to 

wear and has better sweat absorption), comfort and safety properties with the subjective 

preference of upper working garment's fabric among oil palm plantation workers. The 

associations indicated that the injuries, heat rash and the perceptions may influence the 

workers in selecting the fabric for upper working garment as their subjective preference. 
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This study reveals the acceptance of workers on the properties of 100% microfiber 

polyester specifically the safety and thermal com.fort characteristics to be used as fabric 

for upper working garments. There was a possibility that workers chose the fabric based 

on their prior experiences and touch that developed their psychological views instead of 

knowledge . 
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STUDY LIMITATIONS 

There are several limitations during the conduct of this study. Firstly, the 

information about prevalence of external physical injuries and heat-related illness were 

obtained by the workers self-reporting the injuries and illness. The validity of such 

information can be challenged by different sources of biases such as recall or reporting 

bias as there were no clinical diagnosis and examination to confirm about the prevalence. 

Secondly, the results of the study is based on the subjective preference of the 

workers which depended upon the workers opinions and psychological views and there 

was no testing of materials conducted to confirm the effects of the fabrics with the 

prevalence of injuries and illness. Also, the information on workplace temperature and 

wind movement of the plantations were based on the perceptions of the workers which is 

only based on personal judgement. Besides that, the workers were given the 100% 

microfiber polyester and 100% cotton to only feel the physical properties to answer the 

perceptions on thermal comfort, comfort and safety properties and the subjective 

preference. This might lead to inaccurate judgement as the workers did not given the 

garments for trials to wear for work. 

Apart from that, there were limited previous studies being carried out regarding 

preference of upper working garment's fabric, which had limited the researcher to carry 

out comparison. Lastly, this study only involved two fabrics which were 100% cotton and 

100% microfiber polyester because these fabrics are the most made available. The two 
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types of fabrics which are 100% Cotton and 100% microfiber polyester are used to 

determine subjective preference because of they are the most used fiber in terms of 

production and consumption (Pritchard et al., 2000). 
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RECOMMENDATIONS 

In response to the results of this study, a few suggestions suggested in order to 

improve future studies are as: 

1. The information on prevalence of external physical injuries and heat-related illness

can be obtained from the workers medical record to confirm on the injuries and

illness that can be obtained from the company's management.

2. Include testing of materials conducted to confirm the effects of the fabrics with the

prevalence of injuries and illness such as by using thermal manikins.

3. Use Wet Bulb Globe Temperature (WBGT) to assess the effect of temperature,

humidity and wind speed on workers.

4. The workers can be given garments to wear to answer the perceptions on thermal

comfort, comfort and safety properties and the subjective preference for better

judgement for the workers to select the fabrics.

5. Further studies should be conducted on fabrics for occupational safety and health

as this study only acted as an exploratory study to provide preliminary information

on subjective preference of upper working garment's fabric for occupational safety

and health among oil palm plantation workers.

6. Further studies could also involve more types of fabrics and include blended or

composite fabrics as well in their study.
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For the recommendation for the pwpose of improving workplace situations are as 

follow: 

1. Consider substituting and providing garments that provide protection from injury

and give thermal comfort.

2. Give awareness on the important aspects that can guide them to select the best type

of garments' fabric that are suitable for work.
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JAWATANKUASA ETIKA UNIVERSITI UNTUK PENYELIDIKAN 
MELIBATKAN MANUSIA (lKEUPM) 
UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG, 
SELANGOR,MALAVSIA 

BORANG 2.4: PENERANGAN DAN PERSETUJUAN RESPONDEN 

Sila baca maklumat berikut dengan teliti. Seklranya anda mempunyai sebarang pertanyaan, sila 
kemukakan kepada penyelidik. 

1. TAJUK KAJIAN:

Pilihan Subjektif untuk Fabrik Seragam Kerja untuk Keselamatan dan Kesihatan Pekerjaan di 
kalangan Pekerja Ladang Kelapa Sawit di Sandakan, Sabah. 

2. PENGENALAN:

Pakaian seragam kerja memainkan peranan penting dalam keselesaan pekerja terutamanya 
di Malaysia kerana mempunyai iklim tropika. Tujuan utama pakaian adalah untuk melindungi 
tubuh daripada keadaan fizikal yang tidak sesuai seperti mengekalkan persekitaran terma 
yang ideal untuk badan dan mencegah tubuh daripada cedera akibat lelasan, radiasi, angin 
dan lain-lain. 

Berdasarkan peranan ini, persepsi subjektif tentang status keselesaan pengguna dapat 
dijelaskan dengan jelas, dengan itu menyediakan jenis fabrik terbaik kepada pekerja yang 
dapat memaksimumkan keselamatan dan kesihatan. Bergantung pada jenis fabrik, fabrik 
yang berbeza mempunyai ciri-ciri yang berbeza seperti keselesaan (termasuk haba), 
penyerapan air dan pengekalan, aliran udara, lelasan dan rintangan penembusan, keanjalan, 
dan sebagainya. 

Oleh itu, tujuan kajian ini adalah untuk menentukan hubungan antara pilihan subjektif fabrik 
pakaian (100% mikrofiber polyester dan 100% kapas) berdasarkan perspektif pekerja dalam 
Keselamatan dan Kesihatan Pekerjaan di kalangan Pekerja Minyak Sawit di Sandakan, 
Sabah. 

3. APAKAH YANG PERLU ANDA LAKUKAN?

Anda akan diminta untuk menjawab soal selidik yang mencatatkan data anda mengenai latar 
belakang sosio-demografi, pilihan seragam kerja, kebarangkalian kecederaan badan, 
penyakit yang berkaitan dengan haba, persepsi terhadap fabrik dari segi keselamatan 
pekerjaan dan sifat terma. Bagi Sahagian Pilihan Fabrik (Sahagian E) dalam soal selidik, 
respond en akan diberi 100% poliester microfiber dan 100% kapas untuk merasakan sifat 
fizikal. 

Anda akan dibantu oleh penyelidik sepanjang proses menjawab soal selidik. Jika anda 
menghadapi sebarang masalah menjawab soal selidik, anda boleh meminta penjelasan lanjut 
dari penyelidik. lni adalah penglibatan secara sukarela. Sekiranya anda tidak mahu menyertai 
atau pada bila-bila masa menarik diri daripada penyelidikan ini, anda perlu memaklumkan 
penyelidik sebelum anda berbuat demikian. 
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4. SIAPA YANG TIDAi< BOLEH MENYERTAI KAHAN INI?

Pengurus majikan dan perladangan.

Penuai yang mengalami kerosakan saraf periferi pada jari (keadaan sepertl kebas, rasa

mencucuk atau semut-semut, dll)

5. APAKAH FAEDAH MENYERTAI KA-JIAN INI?

(a) KEPADA ANDA SEBAGAI PESERTA?

Apabila menjawab soal selidik, peserta akan dijelaskan dengan aspek penting dalam 
memilih fabrik seperti perlindungan dari kecederaan, keselesaan termal, keselesaan 
fabrik dan praktikaliti. Oleh itu, para peserta dapat mengetahui aspek-aspek penting 
yang dapat membimbing mereka untuk memilih jenis fabrik terbaik yang sesuai untuk 
bekerja. Secara langsung, aspek ini dapat meningkatkan produktiviti dan 
keselamatan pekerja. 

Selepas peserta telah memberi maklum balas kepada soal selidik, para peserta akan 
diberikan tanda penghargaan untuk penyertaan mereka. Penglibatan dalam kajian ini 
sukarela dan peserta boleh meninggalkan kajian ini pada bila-bila masa. Apabila 
menarik diri dari kajian, peserta pertu memaklumkan kepada penyelidik mengenai 
penarikan diri. 

(b) KEPADA PENYELIDIK?

Para penyelidik akan dapat menyumbang penyelidikan yang sangat berguna untuk 
menentukan hubungan antara pilihan pakaian fabrik subjektif (100% mikrofiber 
polyester dan 100% kapas) berdasarkan perspektif pekerja dalam Keselamatan dan 
Kesihatan Pekerjaan di kalangan Pekerja Minyak Sawit di Sandakan, Sabah . 
Berdasarkan maklumat ini, jenis fabrik yang sesuai berdasarkan pilihan pekerja 
ladang kelapa sawit boleh dicadangkan kepada syarikat. 

8. ADAKAH IA BERISIKO?

Terdapat risiko yang minimum kerana anda hanya perlu menjawab set soal selidik ini di bawah 
bimbingan penyelidik sambil merujuk kepada warna pakaian yang disediakan. Sepanjang 
proses menjawab soal selidik, anda mungkin mengalami risiko psikososial yang minimum 
seperti kekeliruan ketika menghadapi kesulitan memahami persoalan dalam soal selidik. 
Tiada rawatan perubatan yang disediakan dalam kajian ini. 

7. ADAKAH MAKLUMAT DAN IDENTITI SAVA KEKAL RAHSIA?

Ya. Semua maklumat dan identiti peserta akan dirahsiakan. 

Perisian pemprosesan data tidak akan mengandungi pengenal atau maklumat peribadi anda 

sementara kuesioner fizikal yang anda isi akan dimusnahkan dengan merobek dan 

dilupuskan setelah semua data telah dipindahkan (dimasukkan) ke perisian pemprosesan 
data dalam masa 1 bulan. 
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I. SIAPA YANG SAVA PERLU HUBUNGI SEKIRANYA SAVA MEMPUNYAI SOALAN
TAM BAH AN SEMASA MENGIKUTI PENYELIDIKAN INI?

a) Ng Yee Guan,
Jabatan Kesihatan Persekltaran dan Pekerjaan,
Fakulti Perubatan dan Sains Kesihatan,
Universiti Putra Malaysia.
No. Fax : 03-89472395 
No. Pejabat : 03-89472396 
No. Telefon : 019-2771103 
Emel : shah86zam@upm.edu.my 

b) Am irah Aida Bin ti Madzlan,
Bachelor Sains Kesihatan Persekitaran dan Pekerjaan,
Jabatan Kesihatan Persekitaran dan Pekerjaan,
Fakulti Perubatan dan Sains Kesihatan,
Universiti Putra Malaysia.
No. Telefon : 012-6227800
Emel : amirahaidamadzlan@gmail.com

SI/a tandatangan di sin/ seklranya anda telah membaca dan memahami kandungan halaman In/ 
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Appendix III 

(Questionnaire) 
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Bahagian E : Pilihan dan Persepsi Fabrik 
Bagian E : Preferensi dan Persepsi F abrik 

100% Kapas clan 100% Microfiber Polyester adalah fabrik pilihan untuk kajian ini. 

Berdasarkan jadual di bawah, sila pilih SATU (1) jenis fabrik dengan menandakan ( v) 

padajenis fabrik yang anda fikir sesuai untulc setiap ciri berikut: 
Kapas dan /OO"A, Microfiber Polyester adalah fabrik pilihan untuk studi ini. Berdasarkan tabel di bawah 

ini, si/ahkan pilih SATU (1) jenis fabrik dengan menandai ( v? pad a jenis fabrik yang menurut anda sesuai 

untuk setiap fitur berikut: 

5.1 Pilihan dan Persepsi Fabrik Berdasarkan Keselesaan Baba dan Ciri 

Keselamatan 
Preferensi dan Persepsi Fabrik Berdasarlcan Keselesaan Termal dan Fitur Keselamatan 

No. 
Ciri-ciri 

Fitur 

5.1.1 Keselesaan 
Keselesaan 

5 .1.1.1. Lebih selesa untulc dipakai ketika 

bekerja 
Lebih nyaman dipakai saat bekerja 

S.1.2 Ciri Keselamatan
Fitur Keselamatan 

5 .1.2.1. Lebih selamat untuk dipakai sewaktu 

bekerja 

Lebih aman dipakai saat bekerja
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Mikrofiber 
100% Kapas Polyester 

I 00% Kapas J 00% 
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No. 

Ciri-ciri 

Fitur 

5.1.3 Keselesaan Termal 
Keselesaan Tennal 

5.1.3.1 

5.1.3.2 

5.1.3.3 

Lebih sejuk untuk dipakai ketika 

bekerja 
Berasa lebih dingin dipalcai saat bekerja 

Mempunyai kadar penyerapan peluh 

yang lebih bagus 
Memi/ilci ting/cat penyerapan keringat yang 

lebih baik 

Lebih cepat kering di bawah matahari 
Lebih cepat mengering di bawah terik 

matahari 

100% 

Mikrofiber 

1000/o Kapas Polyester 
I OO°A1 Kapas J 00% 

Mikrofiber 

Polyester 

5.2 Pilihan Subjektif Fabrik bagi Pekerja Ladang Kelapa Sawit 
Preferensi Subjektif Fabrik bagi Pekerja ladang Kelapa Sawit 

No. 
Ciri-ciri 

Fitur 

5.2.1 Jika majikan anda akan memberi baju 
untuk anda pakai ketika bekerja, fabrik 
manakah anda lebih suka? 
Jika atasan anda akan menyediakan baju agar 
anda belcerja,fabrik mana yang anda lebih sukai? 
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Kami ingin mengucapkan terima kasih atas kerjasamanya. Jawaban anda akan dijaga 

kerahasiaannya dengan peneliti dan akan digunakan sebagai bagian dari penelitian 

akademis. Jangan ragu untuk menulis ulasan tentang keseluruhan soal selidik. 
Kami ingin mengucaplcan terima lcasih atas kerjasama anda. Jawapan anda a/can disimpan dengan rahsia 

dengan penyelidik dan akan digunakan sebagai sebahagian daripada penyelidilcan alcademilc. Jangan 

teragak-agak untuk menu/is ulasan mengenai keseluruhan soalan. 

TERIMA KASm. 
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Appendix IV 

(Photograph of Research Study) 
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The respondents touching and feeling the two fabrics type before answering 

section E in the questionnaire. 
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