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ABSTRACT 

EFFECT OF OCCUPATIONAL HEAT STRESS ON PHYSIOLOGICAL 

CHANGES AND HEAT RELATED ILLNESS AMONG WORKERS FROM 

LATEX GLOVES MANUFACTURING INDUSTRY, NEGERI SEMBILAN 

AMIR ASHRAF BIN JALALUDIN 

Background: Latex gloves production workers have exposed to high level of 
temperature due to the nature of their work process. However, limited study has been 
conducted on potential health hazards of high temperature among these industrial 
workers. Objective: This study was conducted to determine the effect of 
occupational heat stress on physiological changes and heat related illness among 
workers from latex gloves manufacturing industry. Methodology: This cross­
sectional study was conducted at one specific latex gloves industry in Senawang, 
Negeri Sembilan. Total of workers (n 88) participated in this study. Adapted 
questionnaire, QUESTTemp 

O 

36 Thermal Environmental Monitor (measure heat 
stress assessment (WBGTin)) and TSI Velocicalc® Air Velocity Meters (measure 
level of air velocity) were used. Meanwhile, OMRON MC-510 Gentle Temperature 
ear thermometer (measure core body temperature), POLAR Heart Rate Ff60 
(measure heart rate) and OMRON T3 Automatic Blood Pressure Monitor (measure 
blood pressure) were used in the physiological measurement. All these physiological 
parameters were taken in three different work shifts; before shift, after two hours 
working and after eight hours working. Results and Discussion: The average of 
WBGT in in latex gloves production was 33. 7 ° C, which has exceeded the Threshold 
Limit Value (TLV, >26 ° C). There was no significant correlation between WBGTm 
and air velocity {r=-0.013, p>0.05). The highest symptoms for prevalence of heat 
related illness among respondents were fatigue, dizziness and confusion (81.8%), 
followed by nausea, thirst, moist skin and felt cold and excessive sweating (80.7%), 
rash and reddish skin after heat exposure, muscle cramp, legs and hand discomfort 
(26.1 %), dry skin, high body temperature, stroke (9.1 %) and faint (6.8%). There 
were significantly difference in physiological changes (core body temperature, 
F=74.87, p<0.001); (blood pressure, F=37.47, p<0.001); (heart rate, F=25.17, 
p<0.001) between three different work shifts. Conclusions: The workers in latex 
gloves production were exposed to high level of heat stress. All three physiological 
parameters of respondents were significantly difference between three periods of 
time. The air velocity at most of work sections in production area were inadequate; 
however the results has shown that there was no significant correlation between 
WBGTm and air velocity. Measures such as engineering controls, administrative 
controls, training and monitoring of work should be emphasized in order to reduce 
the risk of heat stress at the workplace. 

Keywords: Occupational heat stress, latex gloves manufacturing industry, 
physiological changes 
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accidents, 126 (32.64%) of them were reported as accident caused by exposure to 

heat and 253 (65.54%) accident cases were classified under caused of contact with 

hot object/substance. As calculated, majority of accidents reported in manufacture of 

rubber products by SOCSO (2015) were heat-related accidents. 

As mentioned earlier on, workers in manufacturing industry were mostly 

surrounded by heat-releasing machinery eqipments, boilers, furnaces and ovens. 

Same goes to latex glove industry, it involved quite number of machinery -

particularly ovens/main ovens, and naturally followed by processes that required 

high temperature in its production. Since that, high level of heat has been produced 

from each capacity and the workers in latex glove production area are directly at high 

risk of heat stress. Generally, the processes involved in latex glove industry including 

at study location, were involving coagulant and latex dipping, drying, leaching, 

beading, vulcanization and others (UKEssays, 2015). Basically, all of those 

processes were needed of high temperature condition and this required several types 

of oven such as main oven, coagulant oven and drying oven as well. In fact, the 

temperature has been identified and it was in range of 90
°

C - 160
°

C and the highest 

was a main oven 1 (156.4
°

C). 

Consequently, this study was to determine the effect of occupational heat 

stress and evaluate the physiological changes involved - blood pressure, heart rate 

and core body temperature, and also heat related illness among workers in latex 

glove manufacturing industry in Senawang, Negeri Sembilan. Based on Guidelines 

(2016), contributing factors needed to be measured and identified while conducting 

the study, especially the environmental factors that involved air temperature, air 

velocity, radiant heat and relative humidity. Based on Mohd Kassim (2016), when 

the glove production workers were exposed to high level of heat, the physiological 
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than 3 mis, the temperature reduction was less than psychometric wet 

bulb for same humidity air movement (Plog & Quinland, 2002). 

1.6.1.5 Globe Bulb Temperature 

Globe bulb temperature was responded to radiant heat from solid 

surroundings and convective heat with the ambient air. It was to 

estimate the average wall temperature of surroundings (Plog & 

Quinland, 2002). 

1.6.1.6 Dry Bulb Temperature 

Dry bulb temperature was direct measurement of air temperature. The 

temperature sensor was surrounded by air, which was allowed to 

freely flow around the sensor and it may influence by radiant heat 

sources. Therefore, it should be shielded from them (Plog & Quinland, 

2002). 

1.6.2 Operational Definition 

1.6.2.1 Heat Stress 

Heat stress level was determined by using QuestTemp 
O 

36 Thermal 

Environmental Monitor in order to measure environmental 

temperature in Degree Celsius (C). 

1.6.2.2 Physiological Changes 

Core body temperature was measured by using OMRON MC-510 

Gentle Temperature Ear Temperature. Meanwhile, as for heart rate, 

POLAR Heart Rate Monitor has been applied and also OMRON 

14 
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Blood Pressure Monitor Model T3 was used for measuring blood 

pressure. 

1.6.2.3 Heat Related Illness 

Heat-related· illness was measured by using adapted questionnaire. 

The questionnaire consisted of all symptoms related to health effect 

after exposed to high level of temperature. 

1.6.2.4 Natural Wet Bulb Temperature 

Wet bulb temperature was measured by exposing a wet sensor, such as 

wet cotton wick fitted over the bulb of a thermometer, to the effects of 

evaporation and convection. The term natural referred to air 

movement around sensor (Guidelines, 2016). 

1.6.2.5 Globe Bulb Temperature 

The temperature was measured inside a blackened, hollow and thin 

copper globe (Guidelines, 2016). 

1.6.2.6 Dry Bulb Temperature 

It was measured by a thermal sensor, such as ordinary mercury in 

glass thermometer that was shielded from direct radiant energy 

sources (Guidelines, 2016). 

15 
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In latex glo e indu try in o l ed proce e including dipping chemical process, 

1na hin ry proce and burning proce by u ing oven (Mohd Kassim 2016). The 

h ating proce involv d in latex glo e indu try production line were using natural 

ga team and heat conduction oil. Clearly the heat produced for each production 

line was high and the workers would highly exposed. Eventually, this would lead to 

heat stress and contribute to phsyiological changes and heat-related illness. The 

Figure 2.1 and Table 2.1 showed the process flow chart and temperature involved 

respectively of latex glove production as below discussed; 
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Table 2.1 The process of latex glove production and temperature involved 

Process Temperature Work Task 

1) Acid Tanlc (Nitric Acid) Below 50
°

C To remove the powder 

and dirt from the formers 

2) Rinsing Tank Below 50
°

C To rinse the former 

3) Alkaline Tank 1 (KOH) Below 50
°

C To neutralize any acidic 

solution carried on the 

formers 

4) Alkaline Tank 2 Below 50
°

C To use for rinsing 

purpose 

5) Brushing System Below 50
°

C Circular Brush and 

Horizon Brush 

6) Washing Tank (H2O) 50
°

C To wash/rinse the 

formers 

7) Dripping Session Below 50
°

C To drip chemicals after 

dipping process 

8) Oven A 99
°

c Former dryer 

9) Coagulant Dipping Tank 70.4 
°

C To form film of 

coagulant 

10) Oven B 103.1 
°

C Drying the mold 

11) Latex Dipping Tank 36.6
°

C To form latex film on 

formers 

12) Oven C 133.2
°

C Gelling process for the 

latex film 

13) Pre Leaching Tank 75.5 
°

C To reduce the chemical 
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to skin compare to the group that less than 30 years old (Mohd Kassim, 2016). 

Generally, for 50 years old and above have poor general health and low level of 

fitness will make them more susceptible to feeling the heat extreme (Guidelines, 

2016). 

Diet also could be one of the factors that could affect physiological change of 

individual's body, specifically consumption of caffeine. Ely et al (2011) has found 

that excessive of caffeine consumption in conjunction with exercise in hot 

environment may predispose individuals to heat related illness. This could proven as 

caffeine intake can increase heart rate of individuals and also induced an increases of 

systolic reading between range 5 to 55 mmHg and 5 to 10 mmHg for diastolic blood 

pressure reading (Mohd Kassim, 2016). 

34 
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CHAPTER3 

METHODOLOGY 

3.1 Study Design 

This was a cross-sectional study where the exposure and health effects were 

measw·ed and observed in November 6 th to 10th 2017 (a week). 

3.2 Study Location 

Thi tudy condu t d at on Late Glo Manufa turing a t ry o r .:1p�cific company 

in S nawang egeri S mbilan. 

Figure 3.1 Mapping of tudy I cation 
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3.3 Study Population 

The study population has involved workers in the production area of the factory 

which were exposed to heat from the main oven at work area. 

3.4 Sampling 

3.4.1 Sampling Frame 

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

the production area of facto1y. The name list was taken from the Human 

Resow·ce Depaitment of factory. Figure 3 .1 showed the production layout for 

each work section of worker that expo ed to heat from main oven. 

• 

• 

• 

1..4meters 14 meters 14meters 

•

• 

•

• 

• 

• 

◄ 

• 

• 

1 unie= s stnpptn' operator 1sess10n 1 & ZI + 1 line man 

12 une= 1013 operators 

• 

• 

{-'tll/;}' 

◄ 

• 

• 

Figure 3.2 The production layout for each work section which involved 

worker that expo ed to heat. 
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3.4.2. Selection Criteria 

3.4.2.1 Inclusion Criteria: 

a) Male workers ( Guideline, 2016)

b) Age range between 18-50 years old (Larose et al, 2014)

c) Workers that employed more than 3 months at the current

workplace.(Mohd Kassim, 2016)

d) Workers that exposed to high temperature during their

daily work routine (> 28 ° C)

e) No medical history such as cardiovascular disease,

respiratory disease and uncontrolled diabetes.

( Guidelines,2016)

3.4.2.2 Exclusion Criteria 

a) Female workers (Guidelines, 2016)

b) Age not in range between 18-50 years old (>50 years old)

c) Workers that employed less than 3 months at the current

workplace.

d) Workers that exposed to temperature less than 28 °C during

their daily work routine.

e) Has medical history with reported cardiovascular disease,

respiratory disease and uncontrolled diabetes. (Guidelines,

2016). 
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3.4.3 Sampling Unit 

The worker in the production area, who fulfilled the following inclusion and 

exclusion criteria, has been selected as sampling unit. 

3.4.4 Sampling Size 

The sample size was calculated to estimate the nurumum number of 

participants to recruit in this study. This was done by for comparing two means with 

the aid of Openepi.com application (Kevin et al., 2017). It requires a desired 

confidence interval, power, ratio of sample size of group 2 to group l, mean 

difference and standard deviation. Thus, sample size was estimated for each study 

group. The samples that involved in this sample size calculation are based on 

previous studies (Mohd Kassim, 2016). 

Table 3.1 Descriptive profile of physiological changes (core body 
temperature, blood pressure and heart rate) during three different work 
shifts (before shifts, after 2 hours working and after 8 hours working. 

Twe of Variable 
Core body temperature 
Before shift 
After 2 hours working 
After 8 hours of working 

Blood Pressure 
Before shift 
After 2 hours working 
After 8 hours of working 

Heart Rate 
Before shift 
After 2 hours working 
After 8 hours of working 

38 

Mean+S.D. 

35.58+ 0.39 ° C 
35.88 + 0.26 ° C 
36.20 + 0.34 u C 

122.68+ 7.17 mmHg 
126.93 + 5.20 mmHg 
130.72 + 6.61 mmHg 

75.25 + 7.01 bpm 
82.32 + 5.03 bpm 
88.45 + 4.48 bpm 

Source Mohd Kassitn, 2016 
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The formula used in this sample size calculation was as follows: 

Where; 

n1 = sample size of Group 1 

112 = sample size of Group 2 

61 = standard deviation of Group 1 

62 = standard deviation of Group 2 

A = difference in group means 

k = ratio = n2'n1 

Z1-a12 =two-sided Z value (e.g. Z = 1.96 for 95% confidence interval) 

Z1-t1 =power (usually 80%) 
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Sample Size For Comparing Two Means

Input Data

�deuce Int�al ·c2-:sided}' C • • }_ • .. . 95% : · • ' • --.
rower so,� 
Ratio of sample size (Group 2iGroup 1) 1
L-····---··-···-·- ·-··--------·-·- . -- . ··- ... • ·---·-·- . . . ... . . .. . -.... . 

Mean 
Standard deviation
Variance

Group I Group 2 Difference� 
126.93 130.72 -3.79 : 

52 6�1 
27.04 43.6921 

Sample size of Group 1
§nwvk sizs 2{ P;rgµp 1I Total sample size 

39
39 
78 i 

*Difference between the means

Figure 3.3 Sample size calculations at Openepi.com (2017)

Table 3.2 Summary of sample size calculation

Type of Variable

Core body temperature
Before shift vs. After 2 hours 
working 

Before shift vs. After 8 hours 
working 

After 2 hours working vs. After 
8 hours working 

Blood Pressure
Before shift vs. After 2 hours 
working 

Sample Size Calculation

((0.39)? + (0.26)�/k )(z1-a/2 + Z1-p)�

fl2 

(k * (0.39)f + (0.26)� )(z1-a/2 + Z1-l3�

fl2 

((0.39)f + (0.34)i/k )(z1-a/2 + Z1-p)�
!:,. 2

(k * (0.39)f + (0.34)� )(z1-a/2 + Z1-p�
t:,_2

((0.26)f + (0.34)�/k )(z1-a/2 + Z1-p)�
!:,. 2

(k * (0.26)f + (0.34)� )( Zt-a/2 + Z1-p�
t:,.2

((7.17)f + (5.20)�/k )(z1-a/2 + Z1-p)
:t

fl2 

(k * (7.17)� + (5.20)� )(z1-a/2 + Z1-p�
2 

40 

Sample
Size

40 

12 

30 

70 
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3.4.S Sampling method 

This study has applied stratified random sampling method was applied in this 

study. By using this method, selection of respondents has begun from the whole total 

number of workers from production area of the factory. The respondents complied 

with study criteria were recruited. Thus, a new total number of populations was 

obtained. From that, a true sample size to represent this study were randomly 

selected as calculated in sampling size, 78. 

,.. � 
Selection of respondents 

began with the whole 
total number of 

production workers 
from factory 

Ii. 

,.. 

Every respondent 
needed to comply with 
inclusion and exclusion 

criteria of study 

,, 

.. 

New total number of 
populations was 

obtained after filtering 
of workers based of 

study criteria 

Figure 3.4 Stratified Random Sampling 

3.5 Instrumentation 

3.5.1 Questionnaires 

,, 

True sample population 
of study was randomly 

selected as calculated in 
sampling size 

An adapted questionnaire from previous studies (Yusof et al, 2015; Mohd 

Kassim, 2016) were used in this study which consisted of five parts: 

a) Part A: Socio-Demographic

b) Part B: Occupational Information

c) Part C: Health Information

d) Part D: Lifestyle Information

e) Part E: Heat Related Illness Complaints

42 
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3.5.2 Thermal Environment Monitor 

The environmental temperature was measured by usmg QUESTemp 
O 

36 

Thern1al Environmental Monitor which also calculate the wet bulb globe 

temperature (WBGTin). This instrument was placed between the potential 

heat source and workers of identified spot for eight hours period monitoring. 

Figure 3.5 QUESTemp 
O 

36 Thermal Environment Monitor 

3.5.3 Air Velocity Meter 

TSI Velocicalc ® Air Velocity Meter was used to mea ure the level of air 

velocity at production area. The measurement was taken for three sessions 

which involving mo1ning, afte1noon and evening sessions. 

Figure 3.6 TSI Velocicalc Air Velocity Meter 
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3.5.4 Personal Body Core Meter 

OMRON MC-510 Gentle Temperature Ear Thermometer was used to 

measure respondent's core body temperature. Measurement of core body 

temperature was taken for before shift, after 2 hours of working and after 8 

hours of working where the sensor has inserted into respondents' ear during 

obtaining temperature reading. 

Figure 3.7 OMRON MC-510 Gentle Temperature Ear Thermometer 

3.5.5 Heart Rate Monitor Watch 

POLAR Heart Rate FT60 was u ed in this study in order to 1neasure heart rate 

of respondents in beat per minute (bpm). The measurement was obtained 

before shift after 2 hours of working and after 8 hours of working. 

Figure 3.8 POLAR Heart Rate FT60 
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3.5.6 Blood Pressure Monitor 

OMRON T3 Automatic Blood Pressure Monitor was used to measure blood 

pressure of respondents. The cuff has been fastened onto the left arm during 

obtaining the blood pressure measurement. The workers also has been 

reminded for not eating and drinking 15 minutes before starting the 

measurement process. 

Figure 3.9 OMRON T3 Automatic Blood Pressure Monitor 

3.5. 7 Weighing Scale and Height Meter 

The SECA Body Meter ha been u ing to measure the height of respondents. 

Meanwhile for measuring weight of re pondents SECA Body Weighting 

was used. These two device have provided data to calculate the Body Mass 

Index (BMI) of the respondents. 

l dfiffi

) 1 

Figure 3.10 SECA Body Weighting 
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Figure 3.11 SECA Body Meter 
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3.8 Data Analysis 

All the collected data from questionnaire and measurement has been analyzed 

by using IBM SPSS Version 23 Software. The assumption of normality for 

significant was (p>0.05). 

Table 3.3 Table of data analysis 

Variable Type of Analysis 

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

2. To determine the WBGT index Descriptive analysis 
and metabo lie workload at latex
glove production area

3. To determine air velocity and Descriptive analysis 
relative humidity at latex glove
production area

4. To determine the prevalence of Descriptive analysis 
heat related illness among
workers while exposed to heat

5. To determine physiological Descriptive analysis 
parameter (heart rate, core body
temperature & blood pressure)
between before shift, after 2
hours working and 8 hours
working among respondents.

6. To determine the correlation Used Pearson Correlation test 
between WBGT index and air
velocity in latex glove
production area.

7. To compare the differences of Used One- way ANOV A (3
physiological changes (heart rate, different groups and above)
core body temperature and blood
pressure) with three different
work shift among respondents
(before shift, after 2 hours
working and after 8 hours
working)

49 
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4.2 WBGT1n and Metabolic Workload of Workers in Latex Glove Production 

Table 4.2 represents the Heat Stress Index value (WBGTin) and it only 

focused on a few specific work sections in latex glove production area which are 

Line Operation, Stripping, Former Operation, Online Packing and Quality Control. 

Generally, results have shown that the temperature was in range of 32 .92 DC to 35.06
°

C. Specifically; the work section which has the highest WBGT in recorded was in

stripping area, 35.06 DC, followed by line operation area (34.40 ° C), quality control 

area (33.8 ° C), online packing area (32.92 ° C) and the lowest WBGTin is in former 

operation area (32 .24 °C). From this study, the mean ofWBGTin was 33 .7
°

C. 

According to Guidelines (2016 ), the respondents' metabolic workload 

category has been determined by identifying their work rate for every work sections 

involved. Most of the workers in every section were exposed to high temperature 

from main oven which in range of 90 ° C -160 ° C. From this study, the workers were 

in moderate category of metabolic workload (300W) due to their work rate was also 

moderate. Moderate work rate was consisting of several types of work such as hand 

and arm work, carrying, lifting, pulling and pushing light loads and walking at every 

work sections, specifically. 
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Table 4.4 Symptoms for prevalence of heat related illness complaints among 

workers 

Dizziness 
Pale 
Shortness of breath and weak 
pulse 
Palpitation 
Rash and reddish skin after 
exposure to heat 
Nausea 
Vomit 
Muscle cramp 
Legs and hand discomforts 
Stroke 
Faint 
Conwlsion 
Confusion 
Thirst 
Dry skin 
Moist skin and felt cold 
Excessive sweating 
Increased heart rate 
High body temperature 

N=88 (100%) 

56 

72 
0 

0 

0 

23 

71 
0 
23 
23 
8 
6 
0 
72 
71 
8 
71 
71 
0 
8 

- . - . - ,,_......,...,....,,.. • ......,.1"7.-.:-. ..,,_ ... 
Percentage ,/ 

(%) 

81.8 
81.8 

0 

0 

0 

26.1 

80.7 
0 

26.1 
26.1 
9.1 
6.8 
0 

81.8 
80.7 
9.1 

80.7 
80.7 

0 
9.1 
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N= 88 (100%) 

working 

After 8 hours 

working 

After 8 hours 

working 

Before Shift 

After 2 hours 

working 

*The mean difference is significant at the 0.05 level
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Although it had exceeded the AL and TL V, the Guidelines (2016) also has 

recommended that measurement of WBGT in rubber industries should be in range of 

30.4 • C to 35.3 • C. Thus, the air temperature of latex gloves manufacturing industry 

in this study is still under acceptable limit. Allocation of work in a work/rest cycle 

was 66.67% which allocated in a range of 50-75%. The duration of working hour for 

respondents were 12 hours but the total duration of exposure to high temperature 

were only 8 hours. Basically, the workers would start their shift at 7.00 a.m and end 

at 7. 00 p.m. In Figure 5 .1, it showed the daily routines for their shift and the time 

when they exposed (working hour) and non-exposed to heat (morning session, break 

time, lunch hour and tea break) specifically outlined by management. 
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[ 8.00 p.m. ] I 8.00 a.m. 

[ 7.30 p.m. l I 9.00 a.m. 

[ 4.30 p.m. I I 11.00 a.m.

[ __ 2._oo_a.m_. __,][ __ 1.o_ o_p.m_. __,]

Figure 5.1 Work/Re t Cycle of worker at latex glove manufacturing industry
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from the main ourc of h at in thi tudy which wa main oven. This may lead to 

poor air circulation and produce incon i tency in the WBGTin results from level of 

air velocity in every work section. 

The minimum for relative humidity was 43.58% (Online Packing) meanwhile 

the maximum reading for relative humidity of this study was 50.02% (Former 

Operation). The average of relative humidity for this latex gloves manufacturing 

industry was 46.78%. As previously stated, the air temperatw·e was 33.7
° 

C. 

According to following standards and requirement by Environment Canada ( as non­

available in Malaysia) the humidex range could be determined as below in Figure 

5.2; 
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6.3 Recommendations 

Fro1n this tudy the air temperature at most of the work sections involved 

from latex gloves manufacturing industry have exceeded the standard value (AL and 

TL V) in Guidelines on Heat Stress Management at Workplace 2016 by Malaysia's 

Depai1ment of Occupational Safety and Health (DOSH). The guidelines also have 

outlined several preventive and control measures of heat stress according to risk 

decision which has been determined previously which was in high risk category. The 

recommended control measures have shown in Table 6.1 below. 

Table 6.1 Recommended Control Measures According to Risk 
Decision 

work 

• Monitor

Controls 

• In� rmati n
in ttuction
and training

• R gular drink
of wat r

• S If-limitation
to h at

po ure 

• H alth
er ning and
ur eillanc 
, Pr 

plac m nt 
m dical 
er nmg 

• En ourag
rep rting
ympt 1n to 
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control 

• Applicable Job Specific Control
,, Engineering ontro ls

o Reduce worker
activity by providing
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urface

o hield w rk r from
radiant heat

o Pro id adequate
ntilation 

o R due humidity
wh re applicable

o Rapid cooling ar a
:,, Admini trati Controls 
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fan should be inspected to ensure effectiveness of air flow from each fan 

could reduce the environmental heat. In addition, the air-conditioned rest 

room should be provided in order to help workers in cooling down their 

body temperature at neccessary time. 

ii. Administrative Controls

The employers were recommended to provide adequate and suitable 

training on heat stress. The training programme could help the 

management in educating and creating awareness among workers 

especially on symptoms of heat related illness. This could prevent any 

worst case of heat stress to be occurred. The training programme also may 

cover with the description of heat stress, including signs and symptoms of 

heat related illness and first aid measures for each disorder. In addition, 

the study also found that the exposed workers have drunk less amount of 

water. Thus, the management should provide adequate number of water 

station to ensure the workers have enough drinking water. Mohd Kassim 

(2016) also stated that these industrial workers should consume one to 

two cups of 0.1 to 0.2% of salt water, sport drink containing 40 to 80 mg 

sodium per 100 mL, or oral rehydration solutions every 20 to 30 minutes. 

The workers in latex gloves manufacturing industry needed to participate 

in medical surveillance on heat stress provided by management and the 

employers should be strict and ensure all workers are involved. This 

important matter is to screen and indentify the individual risk as they have 

exposed to high level of air temperature. The treatment should be 

included as to reduce any significant effect from that heat exposure. This 

surveillance should be conducted at least once a year by licensed 
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physicians. Furthermore, the signage of high level of heat should be put 

with high visibility location in order to alert workers when entering at 

each work sections. 

Heat stress hygiene practices are the actions taken to reduce the risk of 

heat disorder. Each worker must be responsible in practicing good heat 

stress hygiene practices such as drinking enough amount of water in order 

to replace the water loss from the body. For instance, the management 

could have a programmed drinking which involving drinking small 

amount of water frequently over set periods of time rather than drinking 

ad lib (Australia's Safety in Action, 2014). This is due to when working 

in hot environment, each worker should be encouraged to quench their 

thirst all the time and consume at least to 500 mL of water every hour 

(Muhd Kassim, 2016). Besides that, the employees were highly advised to 

have balance diet without skipping any meal to replace minerals lost in 

sweat as well as calories. 

Healthy lifestyle should be practiced by all workers in order to reduce the 

risk of any heat related illness. The workers need to have adequate of rest 

and sleep for increasing their job quality and efficiency. The management 

should highly recommend to the workers to avoid alcohol intake due to it 

could increase the risk of the most severe heat related illness, heat stroke. 

Lastly, the management itself should be a good role model to the workers. 

The commitment and support from the management and also participation 

from the workers are significantly required to maintain a productive and 

good health of workers from the excessively exposure to heat at 

workplace. 
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JAWATANKUASA ETIKA UNIVERSITI UNTUK 
PENYEUDIKAN MEUBATKAN MANUSIA (JKEUPM) 
UNIVERSITI PUTRA MALAYSIA, 43400 UPM SERDANG, 
SELANGOR, MALAYSIA 

BORANG 2.4: PENERANGAN DAN PERSETUJUAN RESPONDEN 

Sila baca maklumat berikut dengan teliti. Sekiranya anda mempunyai sebarang pertanyaan, sila 

kemukakan kepada penyelldik. 

1.TAJUK KAJIAN

Kesan Tekanan Haba Pekerjaan Terhadap Perubahan Fisiologi dan Penyakit Berkaitan Haba

dalam kalangan Pekerja lndustri Pembuatan Sarung Tangan Getah, Negeri Sembilan

2. PENGENALAN

Kajian ini bertujuan untuk mengenal pasti kesan tekanan haba pekerjaan terhadap perubahan

fisiologi dan penyakit berkaitan haba dalam kaJangan pekerja industri pembuatan sarung

tangan getah. Pekerja yang terdedah kepada tahap tekanan haba yang melampau boleh

mengatasi mekanisma di dalam badan yang boleh menyebabkan keadaan yang berbahaya

seperti strok haba dan hal ini boleh membawa maut. Secara amnya, jika manusia gagal

mengawal dan mengekalkan suhu boleh menyebabkan berlakunya seseorang mendapat

tekanan haba. lmpaknya, hal ini boleh menyebabkan penyakit berkaitan haba seperti

kelesuan haba, kekejangan haba, pengsan haba dan juga strok haba. Sehubungan dengan

itu, bagi memastikan keselamatan dan kesihatan pekerja, kajian ini perlu dijalankan bagi

memastikan status kesihatan pekerja dapat ditingkatkan dan dilindungi daripada tekanan

haba.

JKEUPM/FORM 2.4 

VERSION: 17 JULY 2017 Page 1 

© C
OPYRIG

HT U
PM

 
UPM 



3. APAKAH YANG PERLU ANDA LAKUKAN?

Anda dikehendaki menandatangani borang penyertaan ini yang menyatakan anda berminat

untuk menyertai kajian fni selepas anda membaca dan memahami segala penerangan yang

diberikan. Anda diminta untuk menjawab soal selidik untuk mendapatkan maklumat mengenai

kajian ini. Borang penyertaan dan borang soal selidik perlu dikembalikan kepada penyelidik

sebelum ujian tekanan darah, kadar dengupan jantung dan suhu badan dijalankan. Ujian

tekanan darah, kadar dengupan jantung dan suhu badan dijalankan sebanyak tiga kali iaitu

pada sebelum waktu bekerja, dua jam selepas bekerja dan setelah tamat waktu bekerja.

4. SIAPA YANG TIDAK BOLEH MENYERTAI KAJIAN INI?

Pekerja yang bekerja kurang dari 3 bulan dan telah disahkan menghidap tekanan darah tinggi

dan penyakit jantung.

5. APAKAH FAEDAH MENYERTAI KAJIAN INI?

a) KEPADA ANDA SEBAGAI PESERTA?

Melalui kajian ini, peserta akan dapat menjalani ujian kesihatan dan mengetahui status

kesihatan diri secara percuma.

b) KEPADA PENYELIDIK?

Membantu penyelidik untuk menentukan tekanan haba dan kesannya dalam kalangan 

pekerja di industri pembuatan sarung tangan getah. 

Jt<EUPM/FORM 2.4 

VERSION: 17 JULY 2017 Page2 
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8. ADAKAH IA BERISIKO?

Tiada rislko di dalam kajlan lnl.

7. ADAKAH MAKLUMAT DAN IDENTITI SAVA KEKAL RAHSIA?

Maklumat dan identiti yang dlgunakan dalam kajian ini akan kekal sullt. 

8. SIAPA YANG SAVA PERLU HUBUNGI SEKIRANYA SAVA MEMPUNYAI SOALAN

TAMBAHAN SEMASA MENGIKUTI PENYELIDIKAN INI? 

Jika anda mempunyai sebarang soalan tambahan, anda boleh menghubungi Dr Kannegam 

Karuppiah, penyella kajian penyelidikan di 013-5818331 atau Amir Ashraf bin Jalaludin, 

penyelidik di 014-8456250. 

SI/a tandatangan di slni sekiranya anda telah membaca dan memahaml kandungan halaman ini 

JKEUPM/FORM 2.4 

VERSION: 17 JULY 2017 Page3 
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3. WHAT WILL YOU HAVE TO DO?

You must sign consent form which is stated that you are Interested to participate in this study

after you have read and understood all the explalnation given. You will need to answer a

questionnaire for obtaining information regarding this study. Then, consent form and

questionnairs should be returned to researcher before blood pressure, heart rate and core

body temperature test that will be carried out 3 times which are before shift, after 2 hours

working and after 8 hours working.

4. WHO SHOULD NOT PARTICIPATE IN THE STUDY?

Workers who work less than 3 months and has been diagnosed with hypertension and heart

disease.

5. WHAT WILL BE THE BENEFITS OF THE STUDY:

(a) TO YOU AS THE SUBJECT?

Through this participation, the subjects will be able to undergo a health test and find 

out the health status for free. 

(b) TO THE INVESTIGATOR?

It will help the investigator to determine the heat stress and its effect among workers 

from latex glove manufacturing industry. 

JKEUPM/FORM 2.4 
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8. WHAT ARE THE POSSIBLE RISKS?

There is no risk available in this study. 

7. WILL THE INFORMATION THAT YOU PROVIDE AND YOUR IDENTITY REMAIN

CONFIDENTIAL? 

The information and identity used In this study will remain confidential. 

8. WHO SHOULD YOU CONTACT IF YOU HAVE ADDITIONAL QUESTIONS DURING THE

COURSE OF THE RESEARCH? 

If you have any further questions, you may contact Dr Karmegam AIL Karuppiah, Supervisor 

of this research at 013-5818331 or Amir Ashraf bin Jalaludin, the researcher at 014-8456250. 

Please Initial here if you have read and understood the contents of this page __ _ 
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9. CONSENT

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Identity Card No . . ..... ... ... ... ... ... ... ... . .. .. .

address ...... ...... ............ ..................... ................................. ............ .......................... . 

... ...... ...... ...... ............ ... ... ............ ...... ... ... .. hereby voluntarily agree to take part in the 

research stated above *( clinical /drug trial/video recording/ focus group/interview-based/ 

questionnaire-based). 

I have been informed about the nature of the research in terms of methodology, possible 

adverse 

effects and complications (as written in the Respondent's Information Sheet). I understand that 

I have the right to withdraw from this research at any time without giving any reason 

whatsoever. I also understand that this study is confidential and all information provided with 

regard to my identity will remain private and confidential. 

I* wish / do not wish to know the results related to my participation in the research 

I agree/do not agree that the images/photos/video recordings/voice recordings related to me be 

used in any form of publication or presentation (if applicable) 

* delete where necessary

Signature ..................................... . 

(Respondent) 

Date : ................................. ........... . 

Signature ...................................... . 

Name 

1/C No. 

(Witness) 

. 

.... ... ... ... ... ...... ... ......... ... ......... 

I confirm that I have explained to the respondent the nature and purpose of the above­

mentioned research. 

Date ..................................... . 

JKEUPM/FORM 2.4 

VERSION: 17 JULY 2017 

Signature ................................... ... . 

(Researcher) 
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERU BAGAN FISIOLOGI DAN PENYAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 

TANGAN, NEGERI SEMBILAN 

UNIVERSITI PUTRA MALAYSIA 

BBIIILMU ■l!ll■AKTI 

PROJEK PENYELIDIKAN TAHUN AKHIR 

B.S. KESIHATAN PERSEKITARAN DAN PEKERJAAN 

FAKULTI PERUBATAN DAN SAINS KESIHATAN 

UNIVERSITI PUTRA MALAYSIA 

SERDANG, SELANGOR 

"BORANG SOAL SELIDIK BAGI KAJIAN TEGASAN HABA DAN KESANNYA 

TERHADAP PEKERJA DI KILANG SARUNG TANGAN" 

ARAHAN SOALAN: 

1. Borang soal selidik ini mengandungi empat (5) bahagian iaitu:

BAHAGIAN A: MAKLUMAT DIRI 

BAHAGIAN B: MAKLUMAT PEKERJAAN 

BAHAGIAN C: MAKLUMAT KESIHATAN 

BAHAGIAN D: MAKLUMAT GAYA HIDUP 

BAHAGIAN E: MAKLUMAT SIMPTOM PENDEDAHAN HABA 

2. Anda diminta untuk menjawab semua soalan yang ada di dalam buku ini

3. Untuk menjawab, sila tandakan jawapan di bahagian jawapan yang telah disediakan

4. Borang soal selidik hendaklah dikembalikan kepada pengkaji setelah selesai menjawab semua soalan

5. Semua maklumat yang diperoleh di dalam kajian ini adalah rahsia dan hanya digunakan untuk tujuan

pembelajaran semata-mata.

Sekian, terima kasih 
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERUBAGAN FISIOLOGI DAN PENYAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 
TANGAN, NEGERI SEMBILAN 

SAHAGIAN A: MAKLUMAT DIRI 

1.1 Tarikh lahir 
I I I 

Tarlkh 

I I I 
Bu�n 

I I I I I 
Tahun 

I 
1.2 No. Kad Pengenalan/Pasport 

1.3 No. Telefon 

1.4 Umur 

1.5 Bangsa 

1.6 Warganegara 

1.7 Status 

1.8 Pendidikan 

1.9 Gaji 

1.10 Tinggi 

1.11 Berat 

1.12 lsi rumah 

I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I I 
[IJ tahun

1. Melayu

B
2.Cina

B3. India 4.Lain-lain

1. Warganegara

B2. Bukan warganegara

1. Bujang

§2. Berkahwin

3. Bercerai

1. Tidak Bersekolah

2. Rendah/UPSR

3. Menengah/PMR/SPM/STPM

4. Sijil/Diploma/ljazah

RM 

cm 

kg 

orang 

code 

A.1.1

A.1.2

A.1.3

A.1.4

A.1.5

A.1.6

A.1.7

A.1.8

A.1.9

A.1.10

A.1.11

A.1.12© C
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERU BAGAN FISIOLOGI DAN PENYAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 
TANGAN, NEGERI SEMBILAN 

SAHAGIAN B: MAKLUMAT PEKERJAAN 

2.1.Apakah jawatan anda sekarang? 

2.2. Di bahagian mana anda bekerja sekarang-2 1. Online Packing

2. Line Boy

3. Former

4. Stripping

5. Roboting Arm

6. Housekeeping

7. Supervisor

8. Lain-lain

Nyatakan: 

2.3. Berapa lamakah anda telah bekerja sebagai 

(pekerjaan seperti di atas)? 

tahun 
-----

2.4. Bera pa lamakah anda bekerja di kilang ini? 
-----

2.5.Shift kerja: 1. Normal

2. Shift

2.6. Berapa hari anda bekerja dalam sehari? 
---

2.7.Adakah anda bekerja lebih masa (OT)? 1. Ya

2. Tidak

2.8. Secara purata, berapa kerap anda bekerja 1. Tiada

hari 

lebih masa? 2. 1-3 kali sebulan

3. 3-5 kali sebulan

B 

B 

tahun 

4. Lebih daripada 5 kali sebulan

8.2.1 

8.2.2 

8.2.3 

8.2.4 

8.2.5 

8.2.6 

8.2.7 

8.2.8 
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERUBAGAN FISIOLOGI DAN PENYAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 
TANGAN, NEGERI SEMBILAN 

2.9. Bera pa jamkah anda bekerja dalam sehari? 

2.10.Adakah anda menggunakan sebarang 

Peralatan Perlindungan Diri (PPE}? 

2.11.Tandakan jenis PPE yang digunakan: 

2.12.Adakah latihan penggunaan PPE 

diberikan? 

2.13.Adakah anda terdedah kepada sebarang 1. 

hazad seperti berikut: 2. 

3. 

4. 

5. 

6. 

1. 

2. 

1 

2 

3 

4 

5 

6 

7 

jam 

Ya 

BTidak 

Kasut keselamatan 

Topi keselamatan 

Cermin mata 

keselamatan 

Sarung tangan 

Pakaian 

perlindungan diri 

Respirator 

Lain-lain 

Nyatakan: 

1. Ya

2. Tidak B 
Bahan kimia 

Panas melampau 

Habuk 

Bunyi bising 

Binatang berbisa 

Lain-lain: 

B.2.9

B.2.10

B.2.11

B.2.12

B.2.13
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERUBAGAN FISIOLOGI DAN PENYAKIT 
BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 
TANGAN, NEGERI SEMBILAN 

BAHAGIAN C: MAKLUMAT KESIHATAN 

3.1. Adakah anda menghidap penyakit berikut dan telah disahkan oleh doctor? 

Adakah anda pernah 
mengambil sebarang ubat-

Penyakit 1.Ya 2. Tidak ubatan untuk penyakit 

(a) (b) (c) tersebut 
1.Ya 2. Tidak
(d) (e)

3.1.1 Darah Tinggi 
3.1.2 Kencing Manis 
3.1.3 Jantung 

BAHAGIAN D: MAKLUMAT GAYA HIDUP 

4.1 Adakah anda mengambil sebarang jenis 1. Ya

B dadah 2. Tidak

4.2 Adakah anda merokok? 1. Ya

B2. Tidak
Jika ya, batang sehari 

4.3 Adakah anda mengambil minuman 1. Ya

Bberalkohol? 
2. Tidak

C.3.1
a-e

0.4.1 

0.4.2 

D.4.3

© C
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KESAN TEKANAN HABA PEKERJAAN TERHADAP PERUBAGAN FISIOLOGI DAN PENYAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 

TANGAN, NEGERI SEMBILAN 

BAHAGIAN E: MAKLUMAT SIMPTOM-SIMPTOM PENDEDAHAN HABA 

5.1 Adakah anda mengalami sebarang symptom-simptom atau tanda-tanda seperti yang di bawah 

semasa atau selepas terdedah kepada suhu /haba yang tinggi (panas)? Tandakan. 

Simptom 1. Ya 2. Tidak

E 5.1.1 Keletihan 

E 5.1.2 Pening kepala 

E 5.1.3 Kelihatan pucat 

E 5.1.4 Sesak nafas dan nadi lemah 

E 5.1.5 Berdebar-debar 

E 5.1.6 Ruam dan kulit kemerah-merahan selepas 

terdedah kepada panas 

E 5.1.7 Loya 

E 5.1.8 Muntah 

E 5.1.9 Kekejangan otot 

E 5.1.10 Terasa lenguh dibahagikan kaki atau tangan 

E 5.1.11 Strek 

E 5.1.12 Pitam 

E5.l.13 Sawan 

E 5.1.14 Kekeliruan 

E 5.1.15 Pengsan 

E 5.1.16 Dahaga 

E5.l.17 Kulit kering 

E 5.1.18 Kulit lembap dan terasa sejuk 

E 5.1.19 Peluh berlebihan 

E 5.1.20 Kadar degupan jantung meningkat 

E 5.1.21 Suhu badan yang sangat tinggi 

© C
OPYRIG

HT U
PM

 
UPM 



KESAN TEKANAN HABA PEKERJAAN TERHADAP PERUBAGAN FISIOLOGI DAN PENVAKIT 

BERKAITAN HABA DALAM KALANGAN PEKERJA DARI INDUSTRI PEMBUATAN SARUNG 

TANGAN, NEGERI SEMBILAN 

5.2 Kategori waktu bekerja anda 

5.3 Berapa lama anda terdedah kepada haba 

dalam pekerjaan seharian 

1. Bekerja berterusan bagi

setiap jam

2. 75% bekerja, 259' rehat

3. 509' bekerja, 509' rehat

4. 259' bekerja, 759' rehat

1. Ku rang daripada 2 jam

2. 2-4 jam

3. 4-6jam

4. 6-Sjam

5. Lebih daripada 8 jam

-TERIMA KASIH ATAS KERJASAMA ANDA DALAM MENJAVAKAN KAJIAN INI-

E.5.2 

E.5.3
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J VNA ENGINEERING SDN 81-1D ,sn649-P) 

t 1 011-B<i, Block 11, Pus.at Perdagangan Dana 1, Jalan PJU IA/46, 47301 Petal,ng Jaya. Selangor. 
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CALIBRATION CERTIFICATE 

CERTIFICATE NUMBER: VNA/A95ll/16 PAGE:20Fl 

CALIBRATION RESULTS 

JnstrumHt C1Ubrattd 

ID. Numbrr 

Calibrated Riase 

Rudabillty 

n,nnal Envlroamcnt Monitor 

V.,CMIJ 

(IS 10 3S) °C 

O.l oc 

.n'.ll 

,u;n:Rl:SCE R£L.\Tl\'E tll'MID&n· l'llT R£.\O 

R£AD DCRISG IUORE ADJUST 

CALIIR,\TIOS 

'C �.RH "C 

IS.O SU IS.I 

20.0 SU 20.1 

2S.O S-1.0 25.0 

30.0 Sl 7 JO.O 

)S.O Sl.2 JS.O 

..._,_ __ - --- ·-

Specifintion * o.s °C 

CORRtCTIOS 
,.._, ----·-

IEFORI: 

ADJl'�T 

"C 

-0.1 

-0.I 

0.0 

0.0 

0.0 

• -r-----· ----

AFT[R 

Al>Jll� 

'C 

NIA 

NIA 

NIA 

NIA 

NIA 

-�

USCERTAL"l>'TY, • 

11•1 

'C 

0.3 

0.) 

0.3 

0.3 

0.3 

I 

12.B.X 
REf[R[XCF. R£L.,\Tl\"t. lll'MIOIT\'• \lt'T RF-\0 

R£AD Dl•Rl�G I IU'ORF. ADJl'�• 

CALIIR:\ TlON 

•-.RH "C 
·-----

CORRt:< TIOS 

atFORE 
- . -i-

.\F"TFR 

,\DJllSJ - I ADJtSl 

'C 

- '. ,,;,, nmSnJ
' Ii• l 

. . . ---

IS.O S4.9 lS I -0.l lvA t l I 
200 54.S 20.1 -0.l N.A 03 

2'-0 54.0 

30.0 5).7 

35.0 Sl.2 

- - ·� . -· 

25.0 

)0.0 

35.0 

- -- ---·-

0.0 

0.0 

0.0 

------

NIA 0.3 

NIA l OJ 

JNIA 03 

------- ----

The uncatainty calc:ul1tion is bacd on ISO Guide to Expression of Uoc:crtainty in mcasumnc:nl 

.\'Olr 

I .-v,1,..,..,_-,JJ'f'Jww,t"--JJr.-• 

J ,,;,. H-.,,,. • '1 ,._-.,, .-vtr"� -­

J 1,r7.,..,,.ooJ,�T,o 

4 Te,1,,..,.,r-1·«1111 UM,,__� (--

' I•� 1.Mllt,w�tt11J1c11,-.-,lw.kffll't)·�-�fWl•UNi,J,l,_,...,.wltt,,,A,ferr,«yh..-JI• c- (y,,caJ 

• If•...,_.._�,. •r-lk/fl,,IA+-" lf .. _.,.,,_.,"ff,r,. .,._,fjfttA.,_,.,.._..._..,_ 

• NA-.\'o�"-r 

• r;....- r_,,.---.1 .. ,,,.,,. ,,,,,,.,,, __ ,,, ,,,.,.,,.,_.,.., ,,. ,,.�,,_ ,,,,. ""- ,,_,"""""'"'--"� �,.,__......., 

Th11 _...,, ,fie lie " l\•ucd on 1c, l'fdAncc ,. ,1h the n>ndir ,nn, ,,( accrcJ1lahon i;ranlcJ b:v 1hc SAM\1 ,.. hrch hJ• u,c��cd 1hc mc>•urcmrnt c11'3h1l11y or thl' l,l'l<lr:atnl) anll 111 
•�c,..,,,.,) "' rt .. •1,f114Cd n,t,nnal srand.ud• al\11 r.• the un,,, of mc,,urcmcn1 11:Jlo1cd Al 1hc co1Tc�r<>nd1ni: n1111on1I 61andardJ lat>oratnry ('np� -..n,c of th,i ccn,fiutc r, O\\ utd 
I-� I.he 11•u1nJ lat>L'fatu,, md nu, n,,1 tic rcpr,xhl\.nl o�r 1h10 ,n full occpt with I.he pruv ",men •flfW"' al from \'NA I n�•nc-cnni Sdn Dhd. 
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VNA ENGINEERING SON 81-iD (877649-9) 
011 -8-G, Block 11. Pusat Perdagangan Dana 1, Jalan PJU 1 A/46. 47301 �ling Jaya. Selangor. 
T: +603-7842 8928 F: +603-7842 8927 www.vnaen9lneerln9.com 

-iP.Oi1-p-v.-=n·'fil�j�1-r:,-;;-::,,� .·,-,;·:-1TL .. -• �,J _ !_!:2 � -�..!:...!�•,� :. !;:.: - _ 

CALIBRATION CERTIFICATE 

CERTIFICATE NUMBER: VNA/A9512/16 PAGE:JOFJ 

haslrumrnl CaUbralrd 

JD. Nua,brr 

Callbr11td Ran&• 

Rtadabilily 

CALIBRATION RESULTS 

Thrrmal Eavironmtnt l\lonltor 

V4CMl3 

(30 to 90) %RH 

(15 to 3.S) •c

I %RH 

0.1 •c

GLOBE 

S�iffutlon :t: .s %RH, 

* 0 . .S °C 

·---- ---------- .. - ---
RUERENCE llELATl\'t: IIU�IIDrTY UVTREAD CORRl:CTION UNCEJlTAL'-n', • 

READ Dt:RISC BEFORE ADJVST DEFORE AFTER 11•2 

CALIIRATIOS ADJt;ST AD.ll'�"T 
"C �,RJI "C •c ·c "C 

15.0 54.9 13.1 -0.1 NIA 0.3 

20.0 .S4 . .S 20.1 --0.1 NIA 0.3 

2.S .0 S4.0 2.S.0 0.0 NIA 0.3 

30.0 .S3.7 30.0 0.0 NIA 0.3 

3.S.0 .Sl.2 3.S.0 0.0 NIA 03 

.. . . . -----

Rl:LATl\'E IIUMIDITV -
I 

- -- -.. - -----.... -----
llEfERESCI TUIP£RATUU lTT MlAD 

Rf.AD Dl!�C at:rOR£APJllST 

CAUH.\TIOS 
··- ------·

�i,llff "C' 'KltH 

30.1 22.7 ).4 
49.2 23.1 .Sl 

69 .1 23.0 7.C 

19.2 23.0 93 

I 

I - CORRECTIOS 

8EFOR£ 

ADJt'n ... 
�.ltH 

-l 
... 

-s

... 

·--
Afi[R 

.\DJll!'-"'l' 

•,RH - -

N,A 

NIA 

NIA 

NIA 

-

The unccrwncy calculation is based on ISO Guide to Expression or Uncertainty in measurement. 

I SrtTnarc-•'J°'"""""t-....Jn--• 

'J S.-.H-i.m,,111J5���-­

J l'f.lT. Ulfll l ·-.., T�M 

, ToJ,r,,y r- 1·.i,. (/1,-/IUI_,.,,.,.. • C.--

; 1:,-n.PT \�"TY.• I 

I 

. -

I 

I 

--

k•l 

- ·-------
'J'!{ -· --

]. l 

2.3 

2.3 

2 3

J /� �lw,,tt11J-,-.-,�Jr,_.,��"""•llf9tPIIW .... •�llllt-fl-11Jl£C- ()� 

I r-c:ak �,� ... -•�,.,.,a,.,,,.,..,."'" cJrollllff'l,·�-111.Jrm.,,_ ,w#w. 

, V•-O---""-•"' "<'_.,.,,,.._...,. ,,...,_,.,,,.,,,,,.Jtr,. ·r-.�......,- ,.._,,.._....,_

• NA-1'•�,._, 

, 1·�--r-.• -WHJ,..,.,,,.,...,__ ,,,_ ,,.,,...,,,_�,_, •�-.,,., ._.,._...,,,___.,,.1r�••-....,..J

If ('Ill..,_.,.,,,,,__�,.--...,,,.,-,,,,_� JIS tt"-.J/S .,,,_ JISZIIW. IS IJJ, 

The nr.1nJcd unccru1nt1c1 an: b11cd on an cm mat� confidence rrohabthl) o( nor lcu 1h1n 9S� and hi• c I co,·cugc (actor on,"= unlu, st.attd otMf" 11c 

nu� ,rn1fie.11c" 1),ue1! tn qccnJan,·c "''h 1l1e ,:c,nd111nn1 C1fac.:rcJ11:i11un i=r.Jntcd by the S,\MM .. h,ch h111 a,,c,'-<d the mc.uurcmenl ear.1t-1hl)· of the fahor.Jl\'ll')' ,1nJ 11.� 
tra,cat-d,1) 10 rN:o,:n•>cd n11t11>nal •�odvd, and tu the un,11 u( mc,uurcmcnl r.·.11111:d 01 the eo1rnpond111; 1111,on.11 11:1nd.1rds l1hons1nr)' ("<'rY"' rrtt of this ctn1fh:.1tc 11 n\\11rd 
b)' I.he u1111nl,l IJborlJOf) anJ nu) "°' he rcprudi,�-.:J olhcf ILID ,n full c"crt .. 11h 1hc prior"' nucn aJIPN••I from -.no.A Enllrn«nnll SJn. Dhd. 

., 
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VNA ENGINEERING SON 81-iD ,sn64�

D11-8-G, Block 11, Pu�t Perddg,mgan Dana 1, Jalan PJU 1 A/46. 4730 I Petal1ng J,,a, SNngo,. 
T: +603-7842 8928 F: +603-7842 8927 www.vnaenglnHrlng.com 

CALIBRATION CERTIFICATE 

CERTIFICATE NUMBER: VNA/A9511/16 

hutrumcnt Calibrated 
ID. Number 

Callbnled Raace 

Readability 

CALIBRATION RESULTS 

Thermal En,·lro■111ent Monllor 
V.a04U 

(l�toJS) •c

0.1 

lYil 

Specification :t: o.s -c 

PAGE:lOFl 

R£FtRF.SCE lll.ATl\'I: Ull.MIDln' lll'T READ 
READ Dl1Rl:\G IUOllE AIUl'n 

COIUlECTJOS 

IEFOlt£ AFTER ----- . ----, 
USCEJfTAt,-n·,• 

I 
k•Z 

C .. \I.IBRATIOS 
-------

"C �•RJI "C 

IS.O SU 15.3 

20.0 54.7 20.3 
25 .0 SU 25 .3 
30.0 S4.3 30.2 
35.0 53.2 35.2 

----- ---- ---

APJt'ST APJllfl --
'C 

-0,3 
-0.3 
-0.3 
-0.2 
-0.2 

-- ...... ---
"C 

NIA 

NIA 

NIA 

NIA 

NIA 

-

' 

- ----·---
"C 

0.3 
0.3 
0.3 
0.3 
0.3 

- REF£U:SCE
J

L\Til--i: lll1MIDIT\'. l1lr'f R[.\0-. ("ORIU:-CTJOS- • -- f ii�tiRT.\ll'l"TI-.• 
READ Dt:Rt'liG • IUORE AOJllST BEFORE r ,UTCR k • � 

.. _ _______ _ CAUllllATION _ _ _ _ _________ ADJl'ST 

1
. 40_�� !•T _ � _ _ __ 

"C �.JUI 'C -<" -c- "\' 
------------------- -------�- - - . •·• ·•--·-

IS.0 S4.9 IS. I -0.1 N,'A o , 
200 S4.7 20.I -0. I NO\ 

25.0 54.S 25.0 0.0 NIA 

30.0 54.3 29.9 0.1 N.'A 

35.0 53.2 34.9 0.1 NIA 

The uncertainty calcula1ion is based on ISO Guide to Expression of Uncertainty in measurement. 

,\'otr. 

I .�1,_,.,-•1J" ..,,........,. __ 

} Ml 11--.M· fll JJ �I Jo,,-,:.,..,.,,_,_•--­

J ,,, 7 r·111r r·u, ,�., 

' r •• m., r- , •••. tl,a,__,,,� c:--

I 
' 

0.1 
0.3 

0.3 
0 . .3 

J ,.� "-'-r..,,._,,,,.,,....,_.�.,...,.,._""'41_-'p1at•-'P''*,,.."1w"'/t,/rnr,nu-,,l'.1 r......-.. r,---.i

I C ttnttflw ,_ I>< tpo,,t f-'lrr"""' _,. •pn rftc•- _,,., ttlNrvnr '"" tlwlt-,,,.,, """"""-- ,. Jn,,., 11W ,vtw 
• U•-,,_•"'-lf/J,r10-C--lkfa,rA..,_. lf.....-• .. "'-rtf/lr,o ·c·-.�A4Wl-,.Mffl.,,_,,._....._ 
• /IIA·1''•A�"--

, , ... _ ,._"·---'••·,.,..,,,., __ ,.,...,...,__, • ...,.,,,_.,,,.,,v1w .. ���---�"'*� 

II < .U.- ... ,.,,.,_�,..,.-,_,_. rdrrrtttt •� JIS l"J06. JIS l�flO. JIS �-- &S IJJf 

n,,. ,c-n,fic.s•c ,, ,.,uni ,n ac,Mdancc ,, ,rh rhc ,,,nd11,nn, nf ucr<"d11a11on i;nnred lw 111c SA!'-1M "h1cb h11• u�cs�cd 1hc mcA�urcmcnt copat-1ln)· or rhc l1bor11,,rl aod 111 
tracc�t-,l,1) ,., rt'«".,,� no1rnnot •tandards �nd 10 the un1u Cll mc��urcmcnt rcalt,cd 011hc corrop<'nd,n� n1111>Ral standards lahor.llOr) <.·••PY" nit or tb,s �cn1fic11tc •> o" a� 
h� 1hc t1M.11n11 lat-.,rah•') and m11, no1 he rcpmduuJ Nhcr 1b1n ,n full c,�cpt "Ith 1hr pno, "nnrn •PJl"'Uf from \'ll,A l:ns,n�nn1 Sdn Bhd 

, 
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011-8-G, Block 11,Pusat PerdaganganDana 1,Jalan PJU lA/46,47301 PctalingJaya,SNngor. 
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CALIBRATION CERTIFICATE 

CERT I FICA TE NUMBER: VNA/A951 l/16 PAG£:10Fl 

CALIBRATION RESULTS 

J111trumt11t CaUbrattd 

ID. Number 

Calibrated Ra■1e 

Readability 

Thermal £11vlrument Monitor 

V40412 

{IS to 35) -C 

0.1 -c

n'.ll 

Rtn:RE�CE REUTl\'I: lllfMIDtn· l;l'T READ 

MEAD Dl'RL�G au·oR.E ADJUST 

C.\LIIR,\TIOS 
-

-c �RH "(' 

15.0 54.9 15 3 

20.0 54.7 20.3 

25.0 54.5 2B 

Sptdnulloa * o.5 •c

. --
CORRECTIOS 

-- -·---
BUORE 

AnJ1:sr ·-

"C 

-0,3 

-0.3 

-0.l 

,UT£R 

ADJUn 
- -- --

"C 

NI,\ 

NIA 

NIA 

-

U�CERTAL'"Tl', • 

. --

k•J 

·c

0.3 

0.3 

0.3 

30.0 54.J 30.2 -0.2 NIA 0.3 

J 35.0 53.2

l_��--�--_L
-0.2 NIA 0.3 

-
wn: ·- ·--

R£n:RE�C£ 

READ 

�-. - - -- -- .. ·- .. 
R£L\T"'I: IIUIIDm'1 l l'T RL\D 

Dl1Rl:\G I IHORE ADJUST 

CAUlll\TION 

- ... -
CORRECTIOS \;�C ERT,\l:"'il'l', • 

----- -r ·---- -, 
�-------1 

BEFORE AFITR I, .. 2 

A0Jt1ST ADJl'ST 
.---

"C 

15.0 

20.0 

25.0 

30.0 

35.0 

- . - ·-· 
• ... RH 

54.9 

54.7 

54.5 

54.3 

53.2 

.. ---
'C 

----

IS I 

20.1 

2S.0 

29.9 

30 

. - . - ·-----
'C 

-0.1 

-0 I 

0.0 

0.1 

0.1 

- .. 

- "(" - --

N•A 

N'A 

NIA 

NIA 

NIA 

The uncatainty cakula1ion is based on ISO Guide to Expression or Uncertainty in measurement. 

,\'o,�. 

I ...... T-,.nw-Mll'f·�......,.--• 

1 \:ri ,,_,,.,., - ,, .. IV("'"..,_,,.,,.,_--· 
J l'IT-l'ul'-'r,T,11 

' T• .,,. .. r- ,... IJMr , __ � . c--

✓ 

-

' 
I .• 

·';

I 
;u 

i 
,,; 

I 0.3 

, ,-,,,..._ �...,._ttll 1 w111u•-., � J,,,.,. ··• _,,,,., _ _,,pJalo ,,_,,.,_ i,vr't wlr,,.. lt,fu,t� 114- Y• ('.,,..._.. (,_-, 
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CALIBRATION CERTIFICATE 

CERTIFICATE NUMBER: VNA/A9511/16 PAGE:JOFl 

CALIBRATION RESULTS 

ln1trumr11l Callbr■ltd Thermal Eavlro■Mtnl Monitor 

ID. Number \'40 .. 11 

Calibrated Raace (30 to 90) %RH SpecificaUoa :t s %RH 
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The uncertainty calculation is based on ISO Guide to Expression of Uncertainty an measURmcnt 
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