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Analysis of Human Discomfort due to Thermal and Respiratory
Factors in a Foundry Environment

Shanmuganathan Appukutti, Neeta Sharma
Mechanical Engineering, Computer Science Engineering, Noida International University, Noida, Uttar Pradesh, India

Aim: The purpose of this article is to analyze subjective self-evaluation of thermal and respiratory discomfort experienced by workers in the
foundry industry. Materials and Methods: One hundred and sixty-one workers aged 18—55 years participated in this study. Discomfort due
to high temperatures, hot work, skin rashes, cramps, fatigue, weakness, respiratory problems, and inhalation was subjectively evaluated by
the questionnaire survey. The questionnaire is validated, and Cronbach’s alpha test and Kaiser-Meyer—Olkin’s test are applied to ensure data
reliability and adequacy. Results: The results indicated that the highest and lowest percentage of workers experiencing at least one discomfort
is 86% and 4%, respectively. Furthermore, 11 out of 19 discomfort factors scored above the average thermal and respiratory discomfort score
of 2.5 on the scale of 5. Conclusion: According to this study outcome, more exploration is needed on the relationship among thermal and

respiratory discomfort and its effect on the workers in the foundry environment.
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INTRODUCTION

In the present-day manufacturing scenario, manufacturing
companies are continuously striving for improvement,
leading to increased effectiveness. One such way of achieving
manufacturing effectiveness is by employing world-class
manufacturing strategies, for example, lean manufacturing and
total productive maintenance. The world-class manufacturing
strategies focus on the processes involved in manufacturing.
However, the effectiveness of the organization depends not
only on the processes involved in the organization but also
relates to some discomfort factors, that is, the state of the
workforce, more specifically to health and safety of the
workers.?7! As discomfort in a work environment directly
affects the health of employees and minimizes their quality of
health and performance at work, it has become a risk factor
in an industrial environment, if not controlled, could lead to
various manufacturing complications affecting productivity.
Therefore, there is a need to study and analyze the factors
that causes discomfort and suggest ways of eliminating and/or
minimizing discomfort to employees. Research have been
carried out on discomfort analysis across various industries.
One of the most important sectors in the manufacturing is
foundry (metal casting) industry and the research carried out on
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discomfort in the foundry industry is fairly low. India’s foundry
industry, which is the third-biggest foundry industry globally
in terms of production capacity (10 million tonnes in FY16)
after China (40 million tonnes) and the US (11 million tonnes),
has an installed capacity of 15 million tonnes per year. Many
workers are based their employment in the foundry industry.
In this background, this discomfort study was carried out in
the foundry industry.

In a foundry environment, the workers are subjected to hot
temperatures and respiratory problems and this leads to
discomfort in the body of the workers. The workers are required
to work in a posture for a prolonged duration, which give rise
to distress in their body.!'%!3161 At present, many workers are
employed in the foundry industry globally and this article
is intended at studying the level of thermal and respiratory
discomfort experienced by some workers employed in foundry
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environment. The aim of this study is to analyze the thermal
and respiratory discomfort in the foundry workers. The results
of this study shall be employed in formulating an action plan
to prevent the occurrence of factors causing thermal and
respiratory discomfort, thereby improving the health and safety
level of the workers and working environment.

The study was carried out by utilizing the inputs from 161
workers employed in the foundry industry. The age of the workers
participated in the study was ranging between 18 and 55 years,
with the average age of workers being 36.18 years and a standard
deviation of 8.44 years. The mean height of the workers was
165.12 cm with a standard deviation of 7.85 cm, and the mean
weight of the participating workers was 63.98 kg with a standard
deviation of 9.17 kg. The working experience of the workers in
the foundry industry was 7.06 + 5.33 years. The details of the
workers involved as subjects in the study are provided in Table 1.

The workers engaged themselves in the present study on their own
interest. Before the study, the supervisors and the workers were
explained the purpose of this study. In general, the production
was planned in one shift of 8 h. The normal working day of 8 h
was divided into two short 10 min breaks and one 30 min break.

A questionnaire was employed as the data collection instrument
in this study to capture the responses from the participants.
The questionnaire consisted of 60 items, including a human
body diagram to specify the parts of the body [Annexure
1]. The questionnaire is validated by panel of experts for its
contents and standards. Out of these 60 questions, 14 and
5 questions about the incidence of thermal and respiratory
discomfort, respectively, were present in the questionnaire.
In addition, some more factors were identified from the
literature, leading to thermal and respiratory discomfort. Some
of these factors are namely, high temperatures, hot work,
skin rashes, cramps, fatigue due to heat, weakness due to
heat, and respiratory and inhalation problems. The questions
on the above factors were also present in the questionnaire.
The workers indicated their responses on Likert scale of 1
(no discomfort) to 5 (high discomfort). The scale of 1-5 was
maintained constant throughout the questionnaire. However,
the intensity corresponding to the scale 1-5 is not constant

Table 1: Characteristics of the workers (subjects)
participated in the study

Parameter of the Number of workers Mean or
workers or subjects or subjects average=SD
Age 161 36.18+8.44 years
Height 161 165.12+7.85 cm
Weight 161 63.9849.17 kg
Work experience in 161 7.06+5.33 years

foundry industry
SD: Standard deviation

throughout the questionnaire. For example, for the factor “work
near hot machines or hot equipment or hot surfaces for a long
time” and “inhalation fever due to fumes, gases, and dust in
the workplace,” several times a day is considered as high
discomfort and given the rating of five in the scale, whereas
for the factor “intake of water during work™ and “undergoing
pulmonary function test,” rarely or never in a day is considered
as high discomfort and given the rating of five in the scale. The
responses from the workers were collected at the workplace.

The reliability, appropriateness, and adequacy of the data are
analyzed and justified by performing two tests, Cronbach’s
alpha test for data reliability and Kaiser—Meyer—Olkin’s test
for data appropriateness.

The data collected through the questionnaire study were
subjected to Cronbach’s alpha test. The Cronbach’s alpha is one
of the globally accepted measures of indicating the reliability
of the data. Cronbach’s alpha is calculated by correlating
the score for each scale item with the total score for each
observation (usually individual subjects), and then relating the
same to the variance for all individual item scores.

Cronbach’s alpha is given by Equation 1.

oc=( . j 12 (1)

k-1 o’

x

where: “k” refers to the number of scale items

[73%1)

“Gzyi” refers to the variance associated with item “i

«szn refers to the variance associated with the observed total
scores

Cronbach’s alpha ranges from 0 to 1, indicating the reliability
of the measured data. If Cronbach’s alpha is 0, it means that
there exists no relation among the data, and if Cronbach’s alpha
is 1, it means that data are correlated to each other. Generally,
Cronbach’s alpha < 0.5 is highly unacceptable and Cronbach’s
alpha between 0.65 and 0.8 or higher is recommended.['”

Cronbach’s alpha calculation for the data collected in the
present study was calculated using the statistical package
available in Microsoft Excel. The Cronbach’s alpha for the
data collected from this study was 0.97253. This Cronbach’s
alpha indicates that the data collected through this study are
reliable and shall be subjected to statistical analyses.

The Kaiser-Meyer-Olkin's (KMO) value is used to determine
the appropriateness of the data sets for factor analysis; a
value >0.6 represents an acceptable condition.[y KMO value
ranges from 0 to 1, indicating the appropriateness of the data.
I[fKMO value is 0, it means that there exists no appropriateness
of data, and if KMO value is 1, it means that there exists
appropriateness of data. Generally, KMO value <0.6 is highly
unacceptable and KMO value more than 0.6 is acceptable.[
The test measures sampling adequacy for each variable in
the complete model. As both Cronbach’s alpha test value
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and Kaiser—-Meyer—Olkin’s test value are above acceptable
conditions of 0.5 and 0.6, it indicates that the collected data
are reliable and adequate for subjecting to a factor analysis.

The data collected from the subjects are analyzed, and the
total number of responses against each thermal and respiratory
discomfort factor, along with the rating, is presented in Table 2.

Although studies have been conducted previously on thermal
and respiratory factors considering variables such as polycyclic
aromatic hydrocarbon gaseous particles,*! pneumoconiosis!
and silicosis among foundry workers,>>!?! the limitations of
the previous studies were obvious that the other variables in
thermal and respiratory factors affecting health of workers in
foundry environment were yet to be explored and studied for a
healthier working environment in foundry industries. This study
has elaborated on the other variables in thermal and respiratory
factors affecting the health of foundry workers, wherein 19
variables, of which 14 variables contributing to thermal factors
and 5 to respiratory factors, were studied as indicated in Tables
2 and 3. On the other hand, unfortunately, the number of
researches done on discomfort in the foundry industry due to
heat is very few.['"! This study incorporated sufficient variables
of thermal factors in comparison to previous studies for better
understanding of thermal discomforts among foundry workers.
As mentioned earlier, the total number of participants in the
present study was 161 and the result indicated that 78% of the
workers are experiencing “high temperatures in work™ and 70%
ofthe workers are affected by “prolonged cough” almost every
day. Similarly, 68% of the workers are experiencing “loss of
consciousness and coordination, dizziness, confusion, irritating

behavior, and seize due to heat at work™ almost every day due to
their work nature. The workers are also subjected to discomfort
due to “weakness or fatigue due to heat.” Almost 66% of the
workers are working under fatigue. About 86% of workers also
complain that they are not subjected to “pulmonary function
test” to identify respiratory problems. Similarly, other variables
in thermal and respiratory discomfort factors are analyzed,
and it is apparent that workers in a foundry environment are
experiencing thermal and respiratory discomfort almost every
day. This led to the computation of the average discomfort
score among the subjects. The average thermal and respiratory
discomfort scores for the workers are provided in Table 4. From
Table 4, it is noted that, in 11 out of 19 factors, the thermal and
respiratory discomfort score is greater than the average score,
i.e., 2.5 out of 5. This indicates a condition where the workers
are experiencing discomfort almost every day. Furthermore, the
workers are not only subjected to one discomfort at a time but
also many. This analysis indicates that thermal and respiratory
discomfort is highly prevalent among workers in the foundry
environment. This study also identifies and reveals the various
reasons for thermal discomfort as: employees always get
exposed to high temperatures at work, employees work near
hot equipment, hot machines, hot surfaces for a long time, and
employees with weak health are prone to various health issues
arising from the heat at foundry industry, like, fatigue, weakness,
and blurred vision.The various reasons that are identified for
respiratory discomfort are: dusts, fumes and silica gas, female
gender being more prone to respiratory health hazards in
foundry industries, poor health condition of employees, and
poor exhaust system in the foundry environment. The health
hazards due to thermal and respiratory factors in the foundry
industry could be minimized/eliminated by: using thermal
insulating clothes and safety equipment, reducing the time
span of a worker working in the furnace and hot equipment,
which could be made possible through job rotation, continuous

Table 2: Thermal discomfort factors and their occurrence among the subjects

Factors leading to thermal discomfort

Exposed to high temperatures in work 94
Work near hot machines or hot equipment or hot surfaces 94
for long time

Sweating frequently during the work 109
Skin suffer from red rashes due to heat 3
Skin become dry 14
Muscle cramp during work 3
Headache or nausea or vomiting during work 14
Weakness and fatigue during work 54
Loss of consciousness and coordination, dizziness, 76
confusion, irritating behavior, and seize due to heat at work

Pain due to heat at work 35
Vision get blurred due to heat at work 25
Increase of heart rate due to heat at work 61
Inconvenience in posture due to heat at work 84
Intake of water during work 6
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Always (several
times every day)

Almost always Sometimes Rarely Never
(once everyday) (3-4timesina (1-2timesin
week) a week)

32 22 7 6
24 14 20 9
30 11 7 4
3 39 52 64

35 51 57
32 47 38 41
52 29 33 33
52 17 21 17
33 11 16 25
44 38 17 27
79 19 0 38
39 12 0 49
21 12 0 44
0 24 106 25



[Downloaded free from http://www.ijehe.org on Monday, January 16, 2023, IP: 5.238.148.223]

Appukutti and Sharma: Human discomfort factors in a foundry environment

Table 3: Respiratory discomfort factors and their occurrence among the subjects

Factors leading to respiratory Always Almost always Sometimes Rarely Never
discomfort (several times every day) (once every day) (3-4 timesinaweek) (1-2timesinaweek)

Lung or respiratory problems during 44 65 8 8 36
work

Continuous lung problems 33 73 9 8 38
Inhalation fever due to fumes, gases 46 61 15 14 25
and dust in workplace

Prolonged cough 80 33 10 10 28
Complaining no pulmonary function 126 13 19 3 0

test undergone

Table 4: Thermal and respiratory discomfort score of the
subjects

Thermal and respiratory factors leading
to discomfort in foundry environment

Thermal and respiratory
discomfort score

Complaining no pulmonary function test 4.30
undergone

Sweating frequently during the work 3.50
Exposed to high temperatures in work 3.90
Work near hot machines or hot equipment or 3.10
hot surfaces for long time

Prolonged cough 3.50
Pain due to heat at work 2.74
Loss of consciousness and coordination, 3.40

dizziness, confusion, irritating behavior and
seize due to heat at work

Intake of water during work 2.64
Inhalation fever due to fumes, gases, and 2.62
dust in workplace

Lung or respiratory problems during work 2.50
Inconvenience in posture due to heat at work 3.20
Vision get blurred due to heat at work 2.30
Continuous lung problems 2.30
Increase of heart rate due to heat at work 2.26
Weakness and fatigue during work 3.30
Headache or nausea or vomiting during 1.46
work

Muscle cramp during work 1.14
Skin suffer from red rashes due to heat 1.10
Skin become dry 0.94

rehydration of the body, preventing workers with weak health to
work in the furnace area, proper ventilation and usage of exhaust
fans as per standards at appropriate locations, usage of standard
respiratory safety equipment by all workers, providing effective
safety training to foundry workers and implementing the usage
of safety equipment always at work, minimizing/avoiding
female workers in molten metal pouring and fettling operations,
and avoiding the employment of physically weak/unfit workers
in foundry industries.

From this study, it is concluded that at least 4% of workers
(the lowest percentage of workers) are subjected to “skin
suffering from red rashes due to heat” and “less intake of water

during work™ in the foundry environment, 86% of workers
(the highest percentage of workers) were never subjected to
pulmonary function test, and an average of 56.1% of workers
were subjected to discomfort due to 19 thermal and respiratory
discomfort factors in foundry environment, of which 11 factors
are highly inducing thermal and respiratory discomfort among
workers in the foundry environment. Thus, this study clearly
indicates the existence of thermal and respiratory discomfort
among foundry workers and the high level of discomfort
experienced by them.

The manuscript, in part or in full, has not been submitted or
published anywhere. The manuscript will not be submitted
elsewhere until the editorial process is completed. If any part of the
manuscript contains previously published content (figures/tables),
authors should submit a statement of permission to reproduce the
material signed by the author(s) and publishers concerned.
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Date of the Survey: | | | | | | |

Questionnaire No.:

QUESTIONNAIRE TO ASSESS THE IMPACT OF DISCOMFORT FACTORS IN A
FOUNDRY ENVIRONMENT

(ueyesr ] @Gl 2.arer 2LTMS STEHFNGT STHHZMS B QIQIIDSHSLILIL L
CaarailLior g wev)

Greetings.

You are being invited to participate in a research study about the factors influencing
discomfort in foundry environment. We value your honest and detailed responses. This
survey is anonymous. Your responses are completely confidential. The questionnaire will
take about 30 minutes to complete. There are no known risks if you decide to participate in
this research study. The information you provide will only be used to assess the impact of
discomfort factors in a foundry environment. The information collected may not benefit you
directly, but the information learned in this study should provide more general benefits.

Thanking You.
QUGRTSHSLD.

SMBISET LT[ @Lpedled 2 aTar o LTmg Srgenflseler $15s5m% WHLLN @y yuiailed
usIGEnHE e LPSHLILIGFBIHET. BIBIGGT $EIH6TS 2 6860 LD M6 LPDILD i) feuTeT LFe0%Hemar
THIUTISHEOnrd. Qs saws6ls@BLiL gIE'JS;GTIg;j Quwg U@yﬂﬂwdqurg U GHITGESTLD
Oﬂ:{mwa;asuul_@mng (O GSSGTTG)ﬁI_H_H_Lq_lLIGIDGU SMBISGT Y55 OFuwiw &omg 30 B miseT
D GLD. @555 < ITUWIFE) ogwa;ﬁ?@ éSlTIb’JéEGTT um@&pugnw BBIS@H% S mgg@ﬁ?gwnm
<9/ LIITIWIB1 &% @FLD @sz_u_lrrgl/ SABIGET QULPEIGLD FHAUGDFET LIGGRTL [ @Lpedled o airar 2 LInens
sngenflgele $1ssg5m% WHLIL w HCL LweaTUGSSLILIGLL. @Q)bs WUiey, SEISEHS G
Gy peateoLos6r $araliy @i Liayessiif @pedled O)LINg) HeTenoSaT eI LI LI (LD,

BT,



[Downloaded free from http://www.ijehe.org on Monday, January 16, 2023, IP: 5.238.148.223]

QUESTIONNAIRE TO ASSESS THE IMPACT OF DISCOMFORT FACTORS IN A FOUNDRY
ENVIRONMENT

(ueyesitif) @ Lpedlev 2 aTar 2 LiTeng FHTiesisHenet $15s5s5ms I augearewassiul’ L CsaraiLiLiL’ g we)

General Characteristics - Guirg @ueysar
Please tick suitable choice or write appropriate answer
(Qurmggwrer CGgieme 198 CFLiLad YW FHWTET LIS 6T(LHSIS)

1. Age (in years) lO18-25 026-32
NG
auwgl (e Gaafe) 01 33— 40 O above 40 (405
GLoad)
2. Gender (umeSesid) * | O Male (gyavr) O Female (GLiesir)

Height (in centimeter)
o wh (Gearg B’ L fev)

4. Weight (in kilograms)

21 & aTenl_ (HCvr&gmbled)

5. What is your educational qualification? 1 O 10" standard .. .
sEIsaar seval 55 creian? standard (ugsmb eu@LiLy)
O 12" standard (iesresn Qevsr_mib eu@Liny )

O LT.I(e9.19.29)
O Diploma (19 LierGrom)
O Others (oppena)

6. Wh.at i's category of yourjo.b? * | O Working in or near furnace
(smEIs6r LicslludeT auenss eTeie?) (Lgerad - @)od Sedavg Lijamab y5Hed

Garewav)

O Handling of molten metal
(oS w 2 Courssms FWTEESD)

Metal handled (ewswrepd o GavnsLd)
O Working near hot surface
(BsayLd @L et &PDILILDSH Licuw)

O Physical post processing
(QUIAITET FHEDLOEHEGT HLDSS )

O Chemical post processing
(@uemwer Qun@peTsemar LIWGTLIHSSS)

O Gas cutting and fettling
(smav L 19m wpmid G’ igaSmr)

7. How long have you been employed in your present | : years (e (h&air)
role?

(srmisar eTaiauarey srewLd Fp LG eTer Licwilenw
Qeuig oS DBisar?)
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What is your present employment status?
(smisearg spCuremsgw Lefluler e erare?)

O Regular employment (#lop@ oLt Licss)
O Contract employment (gLiupsLi Licw )
O Others (Loppenau)

Have you been diagnosed with any of the following
medical conditions?

(smEIS6T QSTHSSLIL B 6TOT RGN HDWE DG
CupuL L @pSsIe Bleavewew o oL wealg?)

O Anemia (@Quss Gerens)

O Asthma (<yebgiLom)

O Diabetic (£A9ay)

O High blood pressure (e wi @185
AWE5LD)

O Kidney disorder (9mufrs Gamarmm))

O Respiratory disorder (seums Gsmarmmy)
O Skin disorder (Ggmed Gsmarmmy)

O Thyroid (egomui®)

O Others (oppenar)

10.a.

Presently, are you following any medical treatment?
(srmisar 5p0LNpg TSI LBSGI
& deogemw STLDDIS Bisert?)

O No (@abana)

O Yes (<4Ld)

If Yes, What type of medical treatment?
QYLD GTGHIG) 6TEUGH GUGHSHILITGS LD(FSHI 6

HGFens?

10.b.

How long are you following this medical treatment?
(8pCuresw @SS HHFmFamW TIMITG
sreLd STLD ISP iser?)

O Three months (epesray Lo misa)
O Six months (,ns LorSEISET)

O One year (@@ <2e7®)

O Three years (epairmy 2,675 & 6iT)
O Five years (@255 <,em($6T)

O Ten years (Lgag <47 (H)%6T)
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Questions to assess the impact of discomfort factors
(2 uTens HTgessFHeNer $T85EHSmS WHLILIL g euemwssLLL L Csaralsar)

Please tick appropriate choice (GQurpgsomes Csima 198 OFuiwayid)

11. | With reference to Figure 1 given below, do you experience pain in any of the body parts during work?
(8Cy Qasr@ssLiuLl @erar L td 1 ouqiivenLuled, srmisear ueflullesr CLITIPS SEISGTH TS 2 L 60

LGHuled auellenws 2 eI (BB BI%H6iT!)

Neck
Shoulders
————— Upper Back
———— Upper Arms
Mid Back

Lower Arms
Lower Back
— Bullocks

— —Thighs

Figure 1. Parts of a human body
uL b 1. welg 2 1_eder LGS sar

. Rarely
Always Sometimes (12
. Almost always (3-4 times | _. .
(Several times (O p— ) ) K times in a
every day) ycay TR week) Never
. . | QuepLbLTeTen oW TET v .
TLGILITIp 1L Grymigafa Crymisaned sifsres @@G.u TSID
(uev gpenp (@G euTp BrEHL ( (9 Qesee
T RIALYIIG] 20 | amsde
) R LpEOD) uTISEe0 1-2
prapid 34 weop)
w®p)
1. Neck (s@psa1) O O O O O
2. Shoulders (Ggmarsar) 0 0 O O O
3. Upper arms (Goa ews) O O O O O
4. Lower arms (§1p e0s) O O O O O
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SHEOLOWITET 2 6DLPLIGHLI
QeuelL@®SE R Bisern?)

5. Upper back (G
O O O O O
&)
6. Mid back (56 w31®) O O O O O
7. Lower back (81
O O O O O
L2S)
8. Buttocks (19 1_1d) 0O O 0 0 0
9, 10. ThlghS (@gﬂmﬂL) O O O O O
11, 12. Legs (snavsar) 0O 0O O 0O 0O
Always Sometimes R(all:(;ly
(Several Almost always (3-4 times . .
: . imes in
times every (Once every day) | in a week) a week) N
day) ever
G\LI(IB L5 LI TGOT6H LD W TGST Fev .
eTLIQILIT(Ip 11D Crymizafed Crymiafed ofsre @giﬂfvlm
(e (LPEOD (@@]@W”@ BIT@BLD (@@ W;?%w
RaGeUTH @B (LpeD) UTTSBH & 1:52
s -4 wpem
B@pLD) 3-4 weop) )
12. | Do you exert physically
during the regular work?
(srmiserT, & /BI % GIT
viewsfluflesr Glimpg o 16V O O | | |
FTiBS & (h) G LD W TGBT
&WQLIGU)LI
QeuelLi®Sg D BisenT?)
13. | Do you exert physically
during an unexpected
work?
(srmisaerT, SBIEGT
Licuofluf)Gir Quirps O O O O O
TIFFLITITS VEITN:
2L 6D FIIBS
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T WL BHLOTS
®SWTE@ERBIHET?)

Always Sometimes R(all:(;ly
(Several Almost always (3-4 times 3 .
times every (Once every day) in a week) times in
) a week) Never
G)LI(IB LD LITGUT6H LD W TGST Fev .
oiGurpgns | Coomiseles | Gpmiseles | TS @%f;gilw
(L weom (gaiGeum@p BrepLd (®m mf%m
@a10)6ump R (LpeOD) UTISH & 1:52
i D) | o)
14. | With reference to Figure
2 given below, how
often do you lift and
lower a load more than
the recommended load
in the recommended
position?
(&G
Qasr®ssLiLL B erar 0O 0 0 0O 0O
UL h 2 g rien_ufled,
SITBISGT LiGustlufl e
Qumups GTAIGIGTGY
[Cay
LA BSIeOIESLILIL L
2 WISH6V
UABSHHISSLILIL L

Shoulder height

Elbow height

Knuckle height

Mid lower leg height

[ |
kg |7k W G ——
Shoulder height = D "20kg ‘ 10kg

7 |1l e
Elbow height - q— "' i
10kg |16ko ’ 25kg 9
Knuckle height 9 9
7kg |13kg & 20kg| 10kg
Mid lower leg height '
9790 3kg 7kg 10kg | 5kg
Women Men

Lifting and lowering

Shoulder height - Ggrair o wigLd
Elbow height - wipmiens o wiib
Knuckle height - GQgreor_ o wigid

Mid lower leg height - &1 sred 2 wiLd

Figure 2. Recommended level of load and position for manual material handling
w1 2. LfBSIEISSLILL L 6Ten L LODMILD 6TeHL_ SWTGTLILIGILD 2 wigLh
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Rarely
(once in
ererY S(():)I:lecglir:les Almost always
Olllr S — (once in every two Always
weeks or g
weeks (once in
Never more) weeks) ) every week)
e . 8 Q)LI(B LD LITG¥T6 LD Wi TGS
@%w’_gilw < fisns e ’5,':’0‘;)6{) Grymigafled TLIQLITIp ZiLH
(praig | 27 (@ (cumi
QT B1% GIT (CI;DGU'TQI . 7 . e ed
SIS QUTTEIS @hS G m[mwg@g()@ 20 Lpep)
o ()
2ASPS | @@ Lpp) i
GLoed e(p
w®p)
15. | How often your job is
changed on rotation
by the supervisor?
(smizeng) LiGuf]
CTRGGTGY
@ew_Glovaiufed = = = o =
SBIS5GIT
GopLmies auwrerymed
FPPF pemmuiled
wIppLUIL®SDS?)
Rarely | Sometimes
(once | (twiceina Almost always Alwavs
ina day) (three times in a e inya )
Never day) day) y
i eTLIGILIT(Ip ZI1D
@®Curgip | oyfisrs | CrrEEeNed | GILILLITETe W TaT e
Qoo | (90 (90 Cpiriaied (50 Free
Brefe) BIeN6) (@@ Brefed ey G@Jmopwwi 5)
R0 Qe () (LPGOD) o
wpop) | wpop)
16. | Do you have
planned break or
rest period during
your regular work?
(smiseng Lesiluler - O - = =
QLmpg) Puia
GroLd
9NFsLILGEnS?)
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Rarely
(1 ?g::g: or Sometimes (five
) Almost always (five to 10 | times or
more 1n a (10to 15timesina | timesina | lessina
day) day) day) day) Never
G’“G)“’T@Q"m QLI Ld LITaSTew Lo W TGt Pev ofisrs | @@wGursgb
(2@ proflad Gpomisefed Cpomisoled | (o @@
1> ¢pemm (@ profed 10-15 (26 prefed
VO] 3 .
55E wep) profied 5-10 | epgi
s D) (LpedD
GuogyLd) pen st
17. | How often the repetition
of motion in your work
occurs?
(srEIS6T HEISET 2 1_0a) O O O O O
@Gy Qusssms
LBeST(H) LD LBesT(HILD
Qe Bisert?)
Always Sometimes R(alr_ezly
(Several Almost always (-4 times | oo in
tnne(:iil }e,;/ery (Once every day) in a week) R— Never
QLI LD LI TGOTG LD W TGOT Fov .
ciGuUrapsis | Cpomisedled | Gpgmisofes | TS @gﬁ_gﬁ'w
(U wpavp | (@aUQaus prenLd (9w mﬁ?%@-,
@a10)6ump R (LLGOD) UTTSF 1':52
BIEpLD) 3-4 weop) )
18. | Do you feel any
inconvenience with your
posture at work?
(smisar Licwflufled | O | | |
[OIGEICTS Blenev
BIBI% @SS @b
IPUOSHPST?)
19. | How often you are
continuously working in
an inconvenient posture?
(srmIS6T GTRIRIGTRY O O O O O
GpuLd FILOLOLD T6oT
Bleaufed QBTL_[iBg)
vy Bisaer? )
20. | Do you feel congested or
blocked by space while
carrying out your work?
(srmIZ6aT BIBI%5GIT | | a | |
uenfluflesr Glumipg @)L
LICEEIINT)
uoLiL@SDiser?)
21. | Do you operate any
equipment that transfers | 0 | 0 0
vibration to your body?
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(srmIZaT SBIEGT
2L QGG 2B iay
IPL(DSSPTnLq LI
Qupsrsms
LwWSTLBHSHD B TSeTT?)
Always Sometimes Ralrezly
(Several Almost always (3-4 times .( o
times every (Once every day) in a week) times in
) a week) Never
G)LI(H LD LI TGOTGY LD W TGOT Fev .
TLGUTapSIL Gpomisafed Crpmisona | APBTE @@C;urr;gvlm
(ue apeop | (910w prenss | (g ME@%@-, e
R@a10)6uTy @B (D) UMTIS S fi
B@pLh) 3-4 wpeop) W)
22. | Do you get exposed to
high temperatures in
your work?
(srmigar B IB1GGIT O O O O |
Licwtlufled 95
Qeauliuges
o eIKBBIHeTT?)
23. | Do you work near hot
machines or hot
equipment or hot
surfaces for a long time?
(srmIZeT TETNT)
@@JL!uLD/:rm. ) O O O O O
QuBEIEIseT DG
lsayLd QeuLiLiomest
2 LIGTGRIBISET D GOGUE]
s Ld QeuLiLmes
FPDILLDSFD  Liewl
QiR Bisern?)
24. | Do you sweat frequently
during the work?
(smiz6eng) Licuoflufl g O O O O d
Gung oflwiemer 9FHLH
QaualCum®msn?)
Rarely Sometimes Always
= 4-6 times Almost always (more than 8
times in (. (6-8 times in a day) . .
Never - ) in a day) times in day)
oourgns | o | gw | QUSRI | ounpsns
@)evevev ST CrymiEafey . (@@ Brafled 8
(9w ) (®m Brafle 6-8 .
> | (9@ prafed IR
ﬁITGTﬁGD 1- @mm) .
3 wpenp) 4-6 (Lpewp) Groed)
25.| Do you drink water
during your work?
(smiseng  Liewlluler O O O O O
Guing) G b
S GRSIBBiSarT?)
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QaLiugsned $mIsEESE
o awra Qupuity,
RBEIG HERTLILY
@)edevTenLn, FEWeVFHDMED,
GSLpLLILD LopmILd
Geuemavuiled

@ uwEisTen LD

Always
(five or more
il e Almost always Son}etimg S Rall‘ely
times in a @A i R (2 times in (l.tlme
week) week) AvTEE) mna Never
8 week)
ﬁd@u”@g’lﬁ G)LI (B LD LITGSTGH LD W TGT -w o Guirsd
(20 soriceis GM(’;T:M é”zj’f’”“" =
UTTEEe 5 G603 20
(jg'm. (@ @:;Zf‘;@)w‘%é‘ uTIgHew 2 | aumgssed
LopDILD wop) | 1 epop)
SASD LD
GLoad)
26. | Does your skin suffer
from red rashes due to
heat?
(smisors) G ralled - - - - =
ReuLiy S LIS 6T
LIRS SIDeTeuT?)
27. | Does your skin become
dry? (smiserg Gsmrelled O O O O O
U8 apuGEDST?)
28. | Do you suffer from
muscle cramp during
work? 1% @53
LiGustlufl e @ Cé@urrg O O = = o
SeoFLiLg Liny
THLGEDST?)
29. | Do you suffer from
headache or nausea or
vomiting during work?
(ELEITETC] Liwstluf)esr O a a O O
Gung SV6IeS)
SYOVG UTHED 3OS
@LL L6 gpLBSDST?)
30. | Do you suffer from
weakness and fatigue
during work? (smmisar
Liessfluflesr Gung | a | a O
veafetionsGaur
yvevgl  CamgeunsGeur
o cwrH@Biser?)
31. | Do you experience loss
of consciousness and
coordination, dizziness,
confusion, irritating
behavior and seize due
to heat at work?
(iewtlufair Gumsgi 0 ] 0 O O
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Gumetmen ey
TP LIPS S eTeu?)

32.

Do you get pain due to
heat at work?

(u1ewfluf et Guingy
QeuLiLgSTD FBIFHEHS S
2 1 afled auad)

TPLBHFDST?)

33.

Does your vision get
blurred due to heat at
work?

(uewflufar Guingy
QeoulILGST FBIFHEHS S
LD /515% 6V [T6ST LITIen e
IO S DST?)

34.

Does your heart rate
increase due to heat at
work?

(uewilufasr Gungy
QeuliLgsTed HEI%EHSG
QswgsigLi

2B sNS G ImST?)

35.

Do you feel
inconvenience in your
posture due to heat at
work?

(uewflufasr Quingy
QeuiLgSTed SEIFHEHS S
BlewevGemevay
TPUBHFDST?)

Always
(Several
times every

day)

TG LIT(Ip ZiLH

(ue wpap
@a10)6umy

BT@5LD)

Almost always
(Once every day)

G\LI(B LD LIT6UT6w Lo WiTGsT
CrymiEafed
(@eIQeurp BrEHL
R LpD)

Sometimes
(3-4 times
in a week)

Fev
CrymiEafey
(2@
UTTSS) 60
3-4 wpep)

Rarely
(1-2 times
in a week)

NS1H

(2@
UTTSF
1-2

P p)

Never

@CLTgd
@)ee

36.

Do you get lung or
respiratory  problems
during your work?
(smIz6ng) Licusfluflesr
Gungy Bl gufyed
VM 1] FUTF
Gamarmmisermed
uT@ssLILBSPisert?)

37.

How often you suffer
from continuous lung
problems?
(smiz6eng) Licflufl et
Gung QsmL_jsRwimer
Bjegufged
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L9755 e es1% TR
uTBSSLILISDisenT?)
38. | Do you suffer from
inhalation fever due to
fumes, gases and dust
in your workplace?
(sri5Ep5G O O O O O
uenflul_gHed 2 aiter
LS, eUTL VG
ST GTITGD HMUIFFGD
TpUBHeTDS1?)
39. | How often you suffer
from prolonged cough?
g”@“‘fg et O O O O
Gamermmisarted
LUTRESLILGDBiSerT?)
Sometimes
Rarely (once in Almost always Always
(once in a Six (once in three (once in a
Never year) months) months) month)
@®CLrgib s Fev QU@ LTI WDWTeT | STLIGILIT(IP LD
@)ewa (25 CrymiEafey Crymizafed (2
UBLB315G | (2w (epaimy wIsEPDG | WI3SHDG
P p) wﬂﬁ'@lﬁ@% B0 o) P0G WD)
R0 LPevD
40. | How  often  you
undergo  Pulmonary
Function Test (PFT)?
T @ gufyed
gwég @5ﬂ§mgﬂsgw O U O U O
(yaGomerd) LImIgGuasT
GL_abvr’)
Cuop Qs mar@Bisearn?)
Alyvays Sometimes
(10 t1m§s or Almost always (three to Rarely
more 1n a (7to 10 times ina | six times in | (three times or
day) day) a day) less in a day) Never
aﬂ@un@g{u’) O)LI(TH LD LI TGOTGH LD W TGOT Fov 913 R®CLTgb
(@;(()5 mzmﬂﬁw Gpymisaied Cpomisalad | (g prafed @evewa
i ég"l’ (9@ prafie) 7- 10 (9@ epeiDI
TP @) prafi) 3-6 WD Een)
Guogyih) o)
41. | How often you
move  around
your workplace
in need of O O O O O
tools?
(srmIZ6T
Liessiluf_g @ ed
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CTRIRIGTR

pemm &Hailsaer
LopmiLD
211 [JGET 615 68 GIT
Gs1g

VS DBiFHer?!)

Always

STLIGILIT(Ip ZI1D

Almost always

Crymisafed

O)LI(1h LD LI TGVT6H LD W TGOT

Sometimes

Fev
Crymizafed

Rarely

EELES

Never

@ ®CLmrgb
Qe

42.

In a day, do you
feel annoyed or
irritated by
noise in your
workplace?
(0@
SBISHET
uelufL_gH e
9B F LD TGS
FB55 BT TeD
Gamud oedevg)
QeumyLiyy
ToUBGSDST?T)

Breed

43.

In a day, does
your  working
environment
smell bad?
(@@ ) BTefeD
S BISHET
Liessfluf_g B ed
Q&L prPLD

of %SG T?)

GTLIGILIT(Ip ZI1D

Always
(Several
times every

day)

(ua wpavp
@@J@@Jn@

BT@BLD)

Almost always
(Once in every day)

G)LI(IB LD LITGUT6o LD W TGS
Grmigafe)
(@eUQeurp BrEHL
R0 Lp@D)

Fev

(2@
UTTSF

Sometimes
(3-4 times
in a week)

CrymiEafed

3-4 wpep)

Rarely
(1-2
times in a
week)

913

(2@
UTTSF
1-2

)

Never

@CLTgd
@ dewev

44,

How often the floor
condition in  your
workplace is slippery
due to improper
maintenance?

(smigar UeluiL_g@e
WeDWHD
Lgm LI esTTev
GTRIGUGTRY] (LPGOD ST

21198 @PD351?)

45.

Do you suffer from
poor lighting condition
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in your workplace?
(smisar Leullg@ed

GDDES
QeueldsgPerncy Licws

UTBSSLILRSFTDST?)

46.

Do you feel vibrations
in your  working
environment?
(smmisaT
LiessilufL_g @ ed
P TeFHe®ar
o @B isern?)

BBISGIT

Never Rarely

@ CLTgb

@evevev Afpre

Sometimes

Pev
Crmisafey

Almost always

O)LI(IB LD LI TGOT6H LD W TGST

Cpmisaned

Always

TLIQLIT(Ip 1D

47.

Do you get the
opportunity to acquire
sufficient knowledge
about your job?

(8E15655 SBIEGT
Gouewev GPIgs Ilemeu
Cubu@®ss  umiliyser
KevL_55 OLnPeaps?)

48.

Do you maintain healthy
interpersonal relationship
at your work?

(smisar vesfluf_ g e)
YD  LIGRIWTOTFS @5 L 6T
L LGRTIo L GoT Lps
WY EeEms?)

49.

How frequent you feel
your level of job
satisfaction ~and  job
enrichment is high?
(srmisaT SEISETS
uesfleow  PBLUSSILOIS
Qrwe LRSS FDTseTT?
woph sEiseng GClFmfed
Gubun® DBLUSSILIS
o arangn?)

Never

@ CLTg1d
@) eme

Rarely
(once in a

year)

Y] [
(80
UBL-SSI5S)
R0 D)

Sometimes
(once in
Six
months)

Feov
Cpmisaned
(21
LOTSSBD G
R PD)

Almost always
(once in three
months)

O)LI(1h LD LI TGVT6H LD W TGoT
Cpymizahed
(epeiiny L1335 &
2 o)

Always
(once in a
month)

ﬁd@un@guu')
(20
LOTSSBD G
R LpD)

50.

How often do you
undergo safety
training?

|
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(smmisear  LngISTLIL
Fmins LD ulenest
Gup Gsrarddiser?)

Never

P CLiTg1h
@ aeev

Rarely
(one day
in a week)

ST
(2@
UTTSH 6
1 prafla)

Sometimes
(2-3 days
in a week)

Fev
Crmisaned
(2@
UTTSH 6V
2-3
BT S6fe))

Almost always
(4-5 days in a week)

QLI LD LI TGOTGY LD W TGOT
Crmisafey
(@ aurgs@ae 4-5
BIL &6M6V)

Always
(all days in
week)

GTLIGILIT(Ip Z5i1D
(20
UTTSF
R@a10)6umTh

BT@BLD)

51.

Do you use personal
protective  equipment
for body (aprons, hand
gloves, arm sleeves,
leggings, and
metatarsal shoes)
during your work?
Liestluflesr
2.1 s Hw

(srmisar
Gung
LIMT&ISTLIL
9O 115 TGS BI% T
2L,
®FU|GOD,
LopmILd

& TV 63t
LwETLIHSSIB B iserT?)

(HouUF
ER @ [2)))
LIngISTLILY

52.

Do you use personal
protective  equipment
for eye and face
(goggles, face shield
and welding helmets)
during your work?
(srmigar Licssflufesr
Gung sewr  LOHMILD
W33315GHw
LIT&ISTLILY
RRNEY IS
(UINSISTLILS
S GUSTGRTITLY.,
HeUFLD
Gaucvrg mI

pHLLS
LopmILd
FHUFLD)
LwaTL OSSP B iSerT?)

53.

Do you use personal
protective  equipment
for head (safety hat and
safety helmet) during
your work?

(srmigar Licusfluflesr
Gungy S®OVSG MW
LIT&ISTLILY

9 LIB TGN BI%GT
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(UngISTLIL Qgmig
LopmiLd LIT&ISTLILY
FEVHEUFLD)

LWSTUBSHD B iHeTT?)

54.

Do you use personal
protective  equipment
for ear (ear plugs, ear
mufflers and ear caps)
during your work?
(srmigar Licuofluf) it
Gung STHD G AW
LIT&ISTLIL

o LisgenTEISaT  (Quid
Gerd,  Qug  wlery
gevewg Qui  GsLl)
LuSTLOSSI BB isert?)

55.

Do you wear thermal
protective clothes
during your work?

(srmiger Licusfluf Gt
Gungi QeuLis
UnGSTLL] L _HaT

9B Sisern?)

56.

Do you use respiratory
personal protective
equipment (respiratory
mask and respirator)
during your work?
(srmigar Licusfluf et
Gungy FUNF
LngsmUlm @ fw

2 LISTGWIBIHGT  (FaUTF
LIT&ISTLILY (LpS&eLpLy
Y DVG QrwpPens
FOUTFS s@ad)
LuSTLGSSI S iFHerT?)

Never

@ BLirg)ib
Qe

Rarely

S fgrs

Sometimes

Fav
Cromisafed

Almost always

QLB LD LITGOT6H LD W TGST
Crmisaned

Always

eTLIGILIT(Ip ZI1D

57.

How often you report your
uneasiness and distress to
the company
management?

(smizerg  LeludL_g&ed
aPLI@LD 9 ClFensfwLd
LopmiLD SIGTLIBIHED QT
Blieunsg@L_Ld
QsNaNsRBiser?)

58.

Are your office processes
and procedures simple?
(smizeng) Licuofludl
QewedpeomFar  LOHMILD
BEOL_(LPGODEHGT  GTaNSTS
2 arareraun?)
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Rarel
Always Sometimes (1_2y
(Several Almost always (3-4 times . .
. ) . times in
times every | (Once in every day) | in a week)
aweek) Never
day)
G)LI(IB LD LITGUT6o LD W TGSt Fov r a .
TLGLITapgLd Gpomissefed Gpomisefed *"‘2 s 9%@%‘;’:‘”
(uew peop | (@G BrEpLd (@@ . mn%%@
@a10)6umy @B (LpeOD) UTIS BV 15
T@pL 3-4 wpevp)
) o)
59. | How often you feel
insecured or unsafe
about your job?
(srmigeT EAELES) d d d a O
Liessflufed
LITgISHmLILGOTe Lo 6w W
o ewIp B Bisert?)
60. | Do your personal and
public  life  creates
uneasiness and distress
in your work?
(srmisofiar M’HL’@L’LL O O O | O
LoD mILD LImg|
UTLHSH M, SEISGIT
uesiluded  GlFerswLd
LopmILd SIGTLIBIFH G QT
RLIOEE TR

Do you have any other comments?
(smmisar Caugy aCsaid sBssHSsaT OsMalss allpLoLBBSisert?)

Your comments are valuable to us. Thank you for your time and contribution.
SBISANGT H(5SGIHH6T LIyt @ Lpedled OLITg FeTendE6T erpLIL LU, Shigafear Gprd LopmiLd
UBISefLILS@ GTLOTIBS BeTD.




