Prevalence of Respiratory Disorders and Occupational elalth
among Workers in Textile Industries and Developing rotective
Measures

Final Technical Report Major Research Project Submittel To The
University Grants Commission New Delhi

(F.41-671/2012(SR) 23.07.2012)

By

R.l. Sathya
Professor of Home Science
Principal Investigator
Department of Home Science
The Gandhigram Rural Institute —-Deemed to be University,
Gandhigram, Dindigul District,

Tamil Nadu.



Acknowledgement certificate i

h to thank the University Grants Commission, New Delhi for the

v assistance to carry out this work sanction letter (F.41-
012(SR) 23.07.2012).

Dr. RI.SATHYA
(Principal Investigator)

Dr.(pirs) R1. SATHYAMse. MPRL LD, |
Professor |

Department of Home Science i

Gandhigram Rural Inetiiss lF

(Deemed to be Univer i

q.ndfi:am - 624 302, Dindigul Dt. Tamilnadu.




Contents

Annexure Page.no
Proforma of the final report I 1
Objectives and achievements of the
Project work | 2
Summary of the findings 1 43
Evaluation certificates \Y, 46

Utilization certificate V 48



Final report of the work done on the major research eport

(2012-2015)

1. Project report no : Final

2. UGC reference no : F.41-671/2012(SR)

3. Period of report : 2012-2015

4. Title of the research project “Prevalence of Respiratory Disorders and

Occupational Health Among Workers in Textile Industries and Developing
Protective Measures”

5. Name of the principal investigator : Dr.R.l.Sathya
a) Department : Home Science
b) University where work has progressed : Gandhigram Rut@ltes

Deemed to be University
6. Effective date of Starting of the project :23.07.2012
7. Grant approved and expenditure incurred during the period of the report:
a)Total amount approved : Rs 7,00,000/-

b) Total expenditure Rs.: 4, 58,901/-
(Utilization certificate enclosed)

c) Report of the work done : Enclosed

i) Brief objective of the project

i) Work done so far and the results achieved and m@tiblics if any resulting from the
work(Give the details of the papers name of the journals whibhs been published or accepted
for the publication) :Not applicable

i) Has the progress been according to original plan @k wnd towards achieving the
objective: Yes

iv) Please indicate the difficulties if any, experience@/ementing the project: Enclosed



he project has been completed please enclose the summary of the ﬁndings-vs'f th'e study.
nd copy of the final report of work done may also be sent the University grants

ny other information which would help in evaluation of the work done on the project. At
, of the project first report should indicate the output such as a )Manpower trained
D awarded c)Publication of results .

INCIPAL INVESTIGATOR \ & TR%%}R')" tjiete
STR!

- ke S ; GandhigraM Rural _!nstit_ute
I M')R-I-Psrg};ggg;usc..nmm.. (Deemed to be University)
| Department of Home Science Gandhigram-824 302.
Gandhigram Rural Institute Dindigui Dist, Tamilnadu.

,:7Med to be University) 3
 Gandhigram - 624 302. Dindigul DL Tamilnadu.




}_: itle of the project

eloping Protective Measures”

Tenure of the project
". Total grant allocated
Total grant received
3. Final expenditure

0. Objectives of the project

!l. Whether objectives were achieved

13, Summary of the findings
14. Contribution to the society

15. Whether any Ph.D enrolled/
produced out of the project

'!6. No of publications out of the project

PRINCIPAL STIGATOR

I Dr.(Mrs) R.I. SATHYA MSc,MPhilPaD.,

Professor
Department of Home Science
Gandhir =m Rural Institute
{Decra to be Ul

niversity)
Gandhigrem - 624 302, Dindigul Dt. Tamilnadu.

scupational Health among Workers in Textile

Annexure-I

roforma for submission of information at the time of sending the
nal report of the work done on the project

“Prevalence of Respiratory Disorders and
Industries and

e and address of the principal Investigator: Dr.R.I.Sathya, Professor,

Department of Home science
Gandhigram Rural Institute —Deemed to
Be University, Gandhigram — 624 302

Gandhigram Rural Institute — Deemed to be
University, Gandhigram — 624 302,
Dindigul District, Tamil Nadu.
F.41-671/2012(SR) 23.07.2012

23.07.2012
Three Years 2012 — 2015

Rs 7,12,500/-
Rs 5, 00,000/-

Rs. 4, 58,901/- (Utilization certificate
Enclosed)

Annexure I1
Annexure I1
Annexure IT
Annexure I1T

Annexure ITIT

No

Nil

Dindigul Dist, Tamilnadu.




Report of work done Annexure-l|

I) Brief objectives of the project

e The prevalence of general and respiratory symptoms among werkeadsistries.

o To create workers awareness and public attention.

o To identify the the proper implementation of health and safegsures.

o To develop appropriate protective clothing or other measures.

o To experiment with the techniques by pre and post studietherusage of simple
techniques.

e To evaluate and modify the limitations in design and shape, and to improve its

comfortable use.

Introduction

India is the second-largest cotton producing country inntbidd next to china. In the cotton
industry, nearly 20 million people were working in the industhe textile processing sector is
one of the most important sectors of the textile industith regard to production, export and
labor force employment. A cotton mill is one of the faieterof houses spinning and weaving
machinery. Typically built between 1775 and 1930, mills spun eofttbich was an important
product during the industrial revolution (Jack Mack Faragher 2012).

The idea of occupational health has developed from the wvedaked ailments occupational
health broadly means any injury, impairment is the disafieeting a worker during his course
of employment. It also referred to as the identification aadtrol of the risk arising from
physical, chemical and other workplace hazards to estabfidhmaintain a safe and healthy
environment. Occupational safety and health are about makenghysical condition of work
safe, thereby preventing short or long term iliness the rnogjoupational disorder is respiratory
problems, ergonomic disorder musculoskeletal disorder andhplgical stress (National

Institute of Environmental Health Science 2014).



Review of literature

1.1 Cotton Industry Workers’ Health Problem
Cotton industry workers are exposed to various hazardotiseidifferent departments of the

textile factories in the spinning and weaving section whiay pl role in the high incidence of
industrial health hazards. The effect of the cotton thadtis produced at the textile mills on the
health of the workers. Cotton dust is defined as the gaustrated into the atmosphere through
the handling and processing of cotton. The dust is produced thrbagpracess of fabric
production of yarn through to weaving or knitting into the fabFiais dust is a very complex
mixture that includes the ground-up plant moisture, cottber.fibacteria, fungi soil, or
pesticides. Dust can cause explosions. Cotton dusta®aess, odorless, solid when breathed
in, irritates lungs and cause adverse health effects. Wsogkerexposed to cotton dust particles
which are in the sizes from 0.1 t0150 microns. The articleage than 10 microns settle down
from the air rapidly while smaller particles smallban 5 microns are directly inhaled to lungs
and are retained there. This fraction of dust is called re$pidalst and is mainly responsible for
respiratory diseases (Prabhakara Rao et al 2013).

Inhalation of cotton dust causes the release of his&afrom mast cells. Histamine acts on the
smooth muscles resulting in bronchitis construction arvwnucus glands secret some more
amount of mucus in the presence of histamine. Histamirextly stimulates vagal nerves
causing smooth muscles of airways to reduce the air entry intorigje (Prabhakara Rao 2013).
A pulmonary disease is a group of lung diseases callexhichobstructive pulmonary diseases.
The common types are chronic bronchitis lasting foretlwe more months of the year and
recurring year after year. Asthma is an allergic type of lspohat causes airways to swell and
become narrow. Increased mucus cause wheezy whistle tmbneathing .emphysema is the
destruction of delicate walls between tiny air sacshé lungs. There is no way to repair the

destroyed a sacs. (U.S Department of health human services 1988)

1.2 OSHA Guidelines

OSHA has laid down a cotton dust standard with a viewedtiction of the exposure of the
workers to cotton dust and protecting them from the risk s$ingsis. It has set up Permissible
Exposure Limits (PEL’s) for cotton dust for different operations in the textile industry. Standard

measures have helped bring down the rate of occurrerogssihosis significantly for an eight



hours, the OSHA cotton standard has been resolute at2@@graims of cotton per cubic meter
of air in case of yarn manufacturing, 500 micrograms in cdstextile waste houses, 750
micrograms in case of weaving operation and 1000 micrograrmcase of for waste recycling
(OSHA guidelines for cotton dust 1988). To reduce the dis
exposure, the following measures have been implementede ush@xhausts to increase

casexiated with cotton dust

ventilation, wetting procedures to decrease aerosols, lisgngf work done to determine the
amount of cotton dust in the environment for every six imm@ntegular health checkups and
providing masks (Prabhakararao 2013).

Occupational health interview and physical examinatioaukh be performed at regular
intervals. Additional examinations are done if a worker has sympthat attributed to exposure
to cotton dust medical screening biological monitoring tesull be directed at identifying an
excessive trend in the physiological functions of thepiratory break as compared to the
baseline status of the individual and procedure workee st should be standardized,
questionnaires pre and post-shift tests of lung function, chest Xfhe medical, environmental,
occupational interviews the physical examinations K, atectsd physiologic and laboratory
tests which were conducted with the time of placemséauld be repeated time of job transfer
are termination. Because occupational exposure to cattost make causes diseases of
prolonged induction lateness the need for medical swawed may extend well beyond the
termination of employment (OSHA guidelines for cotton dust).

1.3 Protective Measures

A mask is a device designed to protect the wearer from mthaidrmful dust, fumes, vapor or
gases. It comes in a wide range of types and sizestamhdes from cheaper, single-use,
disposal mask, it is and protective equipment which shouldsbd by the employees of the
textile industry the mask which is mostly used is non woaetidust mask. The usage of
respirator or mask is the preferred or important of colimigpWorker exposure to dust. It should
not normally be used as the only means of protecting or mimignigkposure during routine
operations. A respiratory protection program should includmi@mum evaluation of the
workers' ability to perform the work while wearing a mask, fitibgstmaintenance, etc (OSHA).
Therefore the proper wearing of a mask and worker education arg e@se effective, and less
expensive methods than instituting local exhaust system tatad ventilators technical,

psychological and social factors are associated with hehedr not workers wear, therefore,



improvements in mask type, mask fitness, and worker educatiogsadtly these factors helps to
reduce the risks (yokotakemura et al 2008).
1.4. Objectives

« To create workers' awareness and public attention.

o To identify general and respiratory symptoms among workers iistirnelst

o To develop appropriate protective clothing or other measures.

e To ensure the proper implementation of health and safetyuresas

o« To experiment with the techniques by pre and post studietherusage of simple

techniques.
e« To evaluate and modify the limitations in design and shage, and to improve its

comfortable use.

2. Material and Methods
The methodology of the project abdWrevalence of Respiratory Disorders and

Occupational Health among Workers in Textile Industries and Developing Protective
Measures” is discussed as follows

2.1 Planning and Preparatory Phase:

2.1.1. Selection of the area for the study
2.1.2 Selection ofthe samples

2.1.3. Method of data collection

2.2 Second Survey

2.2.1 Data Analysis

2.2.2 Risk factor Analysis

2.3 Designing Protective Clothing Materials
2.3.1. Selection of Fabric

2.3.2. Preparation of Fabric

2.3.3. Selection of Herbal

2.3.4. Designing and developing a Face Mask
2.3.5. Assessment of the Treated Fabric

2.3.6. Analysis for Antimicrobial test



2.4. Evaluation and Research Repor

2.1 Planning and Preparatory Phase
2.1.1Selection of the Area for the Study
The area selected for the study was Vedasenthur, Chinnglapartdhigram and the

outskirts of Dindigul. All small and tiny units like spinning, pridj dyeing, weaving, and
processing units were concentrated for the study.

2.1.2 Selection of the Sample
A sample is “a smaller (but hopefully representative) set of units from a population used

to determine accuracy about that population” The selection of the respondents has represented
the total population and as possible to produce a miniaiags-section on. The selected
respondents comprise what is technically called ‘Sample’ and the selection process is called
“Sampling technique”

Sampling Technique:Simple random sampling is used for selecting the sanfples the
available workers. All units were chosen purposefully.

Simple Random Sampling:A simple random sample is a subset of individuals (@p$)
chosen from a larger set (a population). In each sarspselected randomly, such that each
sample has the same probability of being chosen at any dtaimg the sampling process, and
each subset of individuals has been the same probaifilitging chosen for the sample. This
process and method are known as simple random sampling. The sagvesen conducted with
employees in the Textile units located in the selected. aFhe size of the sample collected is
500 randomly.

2.1.3 Method of Data Collection

The pilot study was conducted before the actual study angsibipg the textile units one
by one. Each day was spent among the samples by interviewing with theegrgpastionnaire.
The samples were responded with the clarification oinvestigator. The data was collected for
about five months without affecting the regular werkreak time, lunchtime like free hours the
investigator did the data collection. Some of the industries' permisa®naot given to meet the
workers in working environments. Hence, the samples were roet af their unisPer day two
shift system of eight hours, study. During their off (Rastel) some of the respondents were not
cooperative due to their discomfort of the location. Totlgetdata, they felt they were disturbed

during their timings.



2.2. Second Survey

The prevalence of respiratory risks had been deterntiyegpirometry tests to show
occupational-related health issues. Concerning the preealeinrespiratory disorder, the data
pooled from the earlier survey was not able to predicptbélems. Due to the timing of shift
system, availability and cooperation the ‘spirometer’ test were not conducted in their work
environment. Based on the fund availability, a medical exammatith a qualified physician
the pulmonary test has to be conducted to distinguish bettweesporary irritations and more
serious lung pathology.

2.2.1. Data Analysis
The collected data were edited, coded and tabulated for preséimi same in the

desired format. Both one-way and two-way tables weré. Sénple statistics like total and
percentage (%) age have been used for presenting the findings.

2.2.2 Risk Factors
Within the availability of the fund, the PI encaged a ‘spirometer’ lab technician and

the test was carried out(at that day the available workers the tests had beeiecaut in a
commonplace).

The pulmonary function test is an evaluation of theiratry system to identify the
severity of pulmonary impairment. The spirometer wasduto assess the lung's function by
measuring air quicks inhale (volume) quick exhale (volume). By blowing a deep breath
blow into a mouthpiece attached to the spirometer. Theithahl must blow out a hand as fast
as he/she can until the lung's feeling empty. By repeatingeiteseveral times good effort
during the test is important to get the results. A sesarpart of the spirometer that calculates
the graphs.

After Mid Term review Meeting the second installment wwas received by the institute
to continue the progress. The Medical camp has been pléyg® Pl by encaging a medical
doctor that was not carried out due to the fund shortagefe(®ift location inviting a
pulmonologist and the team of technical support and docun@mtaghicle hiring estimated
around three lakhs) It was conducted by encaging a Tetlpeicson with the spirometer’ one

hundred (100) sample was able to do the test.

2.3 Designing Protective Clothing Materials and Planning New Measures or ddlification

2.3.1. Selection of Fabrics



100% grey cotton plain woven fabrics 40 S counts were teelemnd purchased. A bulk
of fabric ten meter was purchased for the entire work. Thewolg fabrication was found in the

selected fabrics.
Table 2.3.1. Fabrication

S.NO FABRIC COTTON
(Grey)
1 Composition 100%
2 Ends/inch 95
3 Picks/inch 65
4 Count 40S
5 Width of the fabric 36 inch

2.3.2. Preparation of Fabric
The preparation of fabric is an important process for tlsegaway to finish the cotton

fabric to start with, Desizing, Scouring, bleaching, as all thienprary stage was carried out for

the finishing process is necessary.

e Desizing
e Scouring
e Bleaching
e Finishing

Figure: 1 Preparation of Fabrics

2.3.2.1 Desizing



Desizing was done to remove the starch from the warpsyaf the woven fabrics.
During warping the warp yarns coated with sizing agenterbefveaving to reduce their
frictional properties during weaving. Fabric weight was determineasing a weighing balance.
As per the standard procedure, desizing bath was set up widlteaial liquor bath, maintaining
temperature 1% hour. Then the material was washed and rinsed udingaterland dried.

Che micals and Conditions for Desizing Recipe:

Wetting Agent - 1:60
Temperature - 60°C, 90C
Time - 1% hrs
PH — 3-4

Figure: 2 Desizing process

2.3.2.2 Scouring
Scouring is almost invariably the wet process applied to texttenmals. The object is to

remove oils, fats, waxes, soluble impurities and anyiquaats or solid dirt adhering to the
fibers' natural cotton, unlike raw wool, contain only a compaely small proportion of

impurities. Hence before coating herbal extract, the fabricseasred to remove the impurities.
The standard procedure was adopted for the preparation.

Chemicals and Conditions for Scouring Recipe:

Sodium hydroxide - 2%
Sodium Carbonate - 2%
Wetting Agent — 2%
Temperature - 100C



Time - 1% hrs

M:L:R — 1:20

PH - 13

As per the weight of the sample calculated, the bath etagpswith the required amount
of material liquor ratio. After the sodium hydroxide, wetting ageatlium carbonate was added
to the water in a 1:20 ratio in the bath. The temperaturetamaed at 100°C for 1% hour. After
that, the fabric was taken out and given cold wash and dried.
2.3.2.3 Bleaching
In bleaching is a process removes the original grey colour frofabine. Jigger was used to do
the bleaching. As per the fabric weight, the bath was set up witbdl@ed amount of material
liguor ratio. After the sodium hypo Chloride 1%, sodium chloridevi& added to the water in
a 1:60 ratio in the bath. The temperature maintained at 1@3°C/ hour in pH 11. After that,
the fabric was taken out and given cold and dried. Remove thesfdifonio bleach, squeeze them
and expose to air for a few hours. This process can bategbentil the fabric turned white
enough for dyeing, then rinse very thoroughly.

Chemicals and Conditions Bleaching Recipe

Sodium Hypo Chloride - 1%
Sodium chloride - 1%
Time - 1% hrs
PH - 11
Temperature - 100°C
M:L: R - 160

2.3.3. Selection of Herbals

2.3.3. Selection of Herbals

Neem (Azadirachta indica) and Tulsi (Ocimum tenuiflorumydsawere selected for the study.
Due to the antimicrobial properties of both herbals, it Ineeln selected for the preparation of
Masks(face)

Figure: 3 Neem (Azadirachta indica) and Ocimum teniflorum leaves

10
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The leaves were collected as per the requirement of fabriom#eaand the extract was used for

finishing the cotton fabric.

2.3.3.1 Extraction
A liquid extractor is a machine that mechanically separajel lirom the

solid part (leaves) of leaves. The waste was discarded. lidoil extractors are electric, which
requires less effort than their manual counterparts. To mepa coating bath from the (paste)
50ml of liquid and 20 ml ethanol were added and stirred thesotsnfor 2 minutes. The clear

extract was collected in a clean vessel.

Figure: 4 Neem Leaves Azadirachta indica PasteOcimum tenuiflorum Leave paste

2.3.3.2 Application on Fabric

Leaves extract was coated on bleached cotton fabric. Xitscewas heated and stirred
well in a magnetic stirrer in 2% concentrations (8) gvas set in a bath. The material to liquor
ratio was taken as 1:20. The sample was treated into the aotwail bath with pH 5-6 adjusted

with acetic acid. The bath temperature was raised to 70°C and it was kept at this temperature for

11



30 minutes. Finally, the samples were washed with coldrvea dried. To estimate the actual
amount extract absorbed by the fabric, the treated fabkodared and go through the curing
camper for pressing the total weight to add on the treated fabric.

Conditions for coating

Concentration - 3gpl

Citric acid - % on the weight of fabric
Temperature - T

Time - 30 minutes

Materials Liguor - 1:20

was calculated using the following formula.

Add-on(%) = [(W2 -W1)/W1] x100

Where W1: weight of fabric before treatment (g)
W2: weight of fabric after treatment (Q)

Figure: 5 Stirrers the Extract before Application
- "w

2.3.4 Designing and Developing a Face Mask
The width 5inch and length 4 inches of each fabric fitedrheasurements are followed

by per the markedly available face mask products

12



Figure: 6 Measurement Followed Model Non woven Sangw Face Mask

The finished fabrics are head by stitching all the ends of bothrihe ® secure the center of
one strip on the upper part of the nose and take its ends behinddh® laeing the center of the
other strip on the mouth and brings the ends on the top dfetde and then fix it with a knot
adjust the tightness according to the comfort level andtpeilsecond strip-till the lower jaw.

The strips were a little loose fixed easy breathing.

Figure :7 Construction of Finished Cotton Masks

13



Herbal Finished Mask —Tulsi, Neem

Figure :8 Construction of Finished Cotton Masks

Five hundred and fifty (550) masks were stitched; the faasksnwere distributed to the
workers to wear study.
2.3.4.1 Mask Wear Study
The developed masks (untreated, coated) were distributed ahe®wngitkers at various units to
wear study. Three types developed; all three types of the nexskiested for wear study

1. Untreated cotton fabric mask (Grey Fabric)

2. Azadirachta indica treated (Neem Fabric)

3. Ocimum tenuiflorum treated cotton fabric (Tulsi Fabric)

14



Figure: 9 Spinning Mill workers wear the Mask giveres ponsible answers

2.3.5 Assessment of Physical Properties of Treated Fabric
Technical Analysis
2.3.5.1. Fabric Weight

Fabric weight method is one of the measurements toaakeight in mass per unit area
and is suitable for most of the fabrics. The weight of thepsas was taken using electrical
balance ‘Metter PM 200°. From this method, the readings had taken in digital count form. By
using a template the samples were cut randomly frofardiit places of te xtile material. The
prepared samples were weighted and readings were recorded.oE#wh cut samples was
weighted and the readings were recorded and the mean weightaddsilated. This was

expressed in grams/square meter (GSM). All treated samplestested for their weight.

15



Figure: 10 Weighing Balance

2.3.5.2 Fabric Thickness

The thickness of a woven fabric is calculated as theespatween the reference plate on
which the sample rests and a parallel circular predsots that use a specific pressure on the
area under test. The Mijutoya thickness tester was. 0d& anvil and the pressure foot are the
two parts of this equipment, earlier worked under a prestwart and later worked under level
spring action. The thickness of the sample specifieth@ssands of an inch on the top of the
equipment. Each division on the dial read 0.01 mm. The sample was pddese b anvil plates.
Selvages and creased areas should be avoided. The indimatddckness of the sample. The
readings of the sample were taken at different pladethe fabrics and also average was
calculated. Fabric thickness is mainly used for checkingdhéomity of the specification. All
samples were tested for thickness.

Figure: 11 Fabric Thickness Tester

16



2.3.5.3 Fabric Fastness

The percentage of the reduction in antibacterial daetsviafter 30 cycles of laundering the
samples was determined using the Wash Durability Test by ‘Laundrometer’. These fabric
samples are treated with all the antimicrobials used in tiy stnd were subjected to laundering
procedures. These fabrics are tested for the percemtafe reduction of the microorganisms

using American Association of Textiles chemist in Colou(B&TCC 100).

Figure: 12 Laundrometer Wash Fastnesses
2.3.6 Antimicrobial Test

« Microorganism: In Pathogenic strains of E.colj, P.aeruginosa, S.aureus,
C.albicans, and B.subtilis were purchased from (MTCC) MielobType Culture
Collection.

e Substrate: A 100% cotton plain woven fabric (medium weight, plain veeagnd
95/inch, picks 65/inch) 36 inches of the fabric was used fer Herbal finishing
treatment.

o Evaluation of antimicrobial Efficacy: Pathogenic strains of S. aureus (gram-positive
bacteria), E. coli (gram-negative bacteria), P. aeruginosa¥gesgative bacteria), B.
subtilis (gram-positive bacteria) and C. albicans (fungi) wessl dor the present study.
The qualitative antibacterial assessment was done usegAgar diffusion method
(AATCC 147 test method).

o Agar Diffusion Test (147 AATCC): In the Agar diffusion test is used for qualitative
analysis. It was simply carried out and suitable for gelanumber of samples are to be

screened for the presence of antimicrobial activity. In this thles first test organisms are

17



inoculated on nutrient agar plates. Textile samples wiare@ above inoculated nutrient
agar plates for close contact. The plates are incubated at&718-24 hrs and analyzed
for the zone of inhibition. There is no bacterial growitectly below the fabric sample
indicates the presence of antimicrobial activity. Theezof inhibition becomes obvious
when the antimicrobial agent can diffuse into the aglieciveness of the antimicrobial
activity or the release rate of the active agentlmanhecked by the size of the zone of
inhibition (Patel Margi H et al 2014).

3. Results and Discussion
The results of the study entitledPrevalence of Respiratory Disorders and

Occupational Health among Workers in Textile Industries and Developing
Protective Measures” are presented under the following headings.

3.1 Objective: 1 To create workers awareness and public attention
1. Occupational profile of the respondents

2. Facility available in textile units

3.2 Objective: 2 To identify the of general and respiratory symptoms among workers in
industries.
A) General Health Problems of Textile workers
3.2.1. Socioeconomic background of respondents

3.2.2. General background of the respondents
3.2.3. The physical problem among the respondent
3.2.4. Skin problem among the respondents
3.2.5. Accident met by the respondents

B) Respiratory proble midentified among textile workers
3.2.6The respiratory problem of the respondents

3.2.7. Spiro meter te®ulmonary function test using the spirometer

3.3 Objective:3 To develop appropriate protective clothing or other meases.
3.3.1. Analysis of Developed Protective Clothing

3.3.2. Performance of the Developed Maskiser study among the workers
(Bleached Neem and Tulsi

3.4 Objective:4 To ensure proper imple mentation of health and safgmeasures.
3.4.1. Health profile of the respondents

3.4.2. Anthropometrical assessment

18



3.1 Objective: To create workers awareness and public attention

3.1.1. Occupational Profile of the Respondents

Table 3.1.1 Occupational Profile of the Respondents

S. No Variables Number of Percentage of
Respondents Respondents
N=500 N-=500(%)
I Nature of Job
1 Permanent 352 70
2 Temporary 148 30
Total 500 100
Il Type of work
1 Spinning 180 36
2 Weaving 240 48
3 Piercing 080 16
Total 500 100
1] Working hours/day
1 8 hours 500 100
Total 500 100
\Y Work experience(years)
1 0-5 years 28 06
2 6-10 years 232 46
3 11-15 years 156 31
4 16-20 years 44 09
5 Above 21 years 40 08
Total 500 100

Table 3.1.1 reveals the occupational details of the respondent’s nature of the job, type of work,
working hours and experience. Most of the seventy perc&i%o) reported as they are
permanent and the remaining thirty percent (30%) reported as a teyngdmdve half of the type
of work forty-eight percent (48%) of the respondents reportediessvers, thirty-six percent
(36%) of them were as in the spinning section and theingmgasixteen percent (16%) of them
revealed their work as piercing. With regards to the hotisgork (100%), all the respondents
were shift systems in the industries for 8 hours. Abouleix percent (46%) of them were
reported as they are having 6-10 years of experience, thirtpenoent (31%) of them were
having an experience of 11-15 years of experience, nine p€aeénof them were experienced
for about 16-20 years of experience, eight percent (8%) of8mndents have more than 21
years of experience and the remaining six percent ( 6%%)eofespondents having less than 5

years of experience.
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Table 3.1.2 indicates the views of workers about the tiesilavailable inside the industry about
thirty-eight percent (38%) of the respondents were satis¥idd air circulation facility, thirty
percent (32%) of them were neutral in their opinion, eighteercent (18%) of the respondents
were highly satisfied with air circulation facility andethemaining twelve percent (12%) were
dissatisfied with the air circulation. With regards e toilet facility about forty eight percent
(48%) of them were reported as satisfied, twenty one per2é®t)(of them were reported as
highly satisfied, nineteen percent (19%) of them were reportewe@sal in opinion and the

remaining twelve percent (12%) of them were reported astdBsa with regards to the

Figure 3.1.1

Piercing -—

Spinning

B Number of Respondents

Nature of Work

W %age of Respondents

Weaving ,‘

sanitation facility.

3.1.2. Facility available in textile units
Table 3.1.2 Opinion for facilities available in Textile units

Number of | Percentage
S.No [ Opinion for Ventilation Respondents %
N=500
1. Highly satisfied 92 18
2. Satisfied 194 38
3. Neutral 154 32
4. Dissatisfied 60 12
5. Highly dissatisfied -- --
Total 500 100
Il Opinion for sanitation
1 Highly satisfied 104 21
2 Satisfied 240 48
3 Neutral 96 19
4 Dissatisfied 60 12
5 Highly dissatisfied -- --
Total 500 100
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3.20Dbjective: The prevalence of general and respitary symptoms among

workers in industries.

A) General Health Problems of Textile workers
3.2.1. Socioeconomic Background of Respondents

Table 3.2.1Socioeconomic Background of the Respondents

S. | Varables in Number of Percentage of
No | Gender Respondents Respondents %)
1 Male 192 38
2 Female 308 62

Total 500 100

Table 3.2.1 reveals that for this study fivedheoh samples were interviewed with an
interview schedule. All respondents were able to meetdeutdie industries. Details like the
nature of work, hours of shift, facilities available, andltieissues had been discussed during an

interaction. The majority of the respondents sixty twa@et (62%) of them were female and

thirty eight percent (38 %) of male respondents were chosen for tthis stu
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3.2.2. General Background of the Respondents
Table 3.2.2.General Background of the Respondents

Number of Percentage of
SI.LNo | Marital status | Respondents Respondents
N=500 N=500
1 Single 148 30
Married 304 60
Widow 048 10
Total 500 100
Il Type of family
1 Nuclear 424 85
2 Joint 076 15
Total 500 100
" Size_ of the
family
1 Small (2-4) 396 79
Medium (5-7) | 088 17
Large (above 7) 016 04
Total 500 100

Table 3.2.2 shows the details of the respondent’s general profile like, marital status, family types
and size of the family. Majority sixty percent (60%) dém were found as married, thirty
percent (30%) of them were single and ten percent (10%jeof were found as widows. With
regards to their family types like joint family and nucleamily, Eighty five percent (85%) of
the respondents were belonged to nuclear family and themmgndifteen percent (15%) were
from joint family system. With regards to their sizetlod family seventy nine percent (79%) of
the respondents have 2-4 members in the family, seventeentp@rt3h of them were reported
5-7 members in the family and the remaining four percent (4%)eof teported as above seven

members in the family. The study concludes that, mosh@faorkers were in nuclear family

system both men and women found working to support their family.
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3.2.3. Physical Proble m Among the Respondent
Table 3.2.3 Physical Problem Among the Respondent

S. Variables Total Respondents N=500
No With problem Without proble m
M F Total | Percentage N Percentage
(%) (%)
N | % N %

1 | Head ache Male | 22 | 20 | 88 | 80 | 110 22 390 78

2 | Painin hand 258 69 | 11| 31 | 376 75 124 25

3 | Blurred vision 144 74 | 50 | 26 | 194 39 306 61

4 | Stiff neck 14 | 13 | 92| 87 | 106 21 394 79

5 | Shoulder pain 226 76 | 72 | 24 | 298 60 202 40

6 | Painin heal 89| 8 |16 | 15 | 105 21 395 79

7 | Pain in fingers 164| 83 | 33| 17 | 197 39 303 61

8 | Legcrampsand |302| 76 | 95| 24 | 397 79 103 21

varicose veins

The above table 3.2.3 indicates the physical problembkeofespondent§Seventy-nine percent
(79%) of them reported their problem as leg cramp; sevmypercent (75%) of the
respondents were having the problem of pain in hands. Thirty-nine pe38ésit¢f respondents
were having Blurred vision and pain in fingers respectively. niyw@ne percent (21%) of them
reported for heal pains. Twenty two percent (22%) were havirgdache. Twenty one percent
(21%) of them reported that they were suffering from & satk. Sixty percent (60%) of them
reported that they were suffering rom shoulder pain. Dueetoditure of work, the majority of
the workers stated that they were suffering from heel painnstif, leg cramps, varicose veins,
and blurred vision. The work station atmosphere leads to hugeprebl

With reference to the physical problems, the study redetilatthe male respondentseventy
four percent (74%) of them were having the blurred vision, gitirtee percent (83%) of them
were suffering from pain in fingers, seventy six percent (768je reported as they were
suffering from shoulder pain. Eighty five percent (85%) havingptbélem like pain in heals,

sixty nine percent (69%) suffered from pain in hands. Thirpegoent (13%) were reported as
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stiff neck, twenty percent (20%) of them were reported addehe. Seventy six percent (76%)
of them were reported as they are having the problem of leg cramps

Regardinghe female respondents eighty percent (80%) of them were suffering from a
headache. Eighty seven percent (87%) of them were sufferingarstiff neck. Twenty four
percent (24%) and thirty one percent (31%) were reporte@@sramps and pain in hands
respectively. Fifteen percent (15%) pain in heal and twéntiypercent (24%) were reported as
shoulder pain, seventeen percent (17%) and twenty six perceny (26%em were suffering
from pain in finger and blurred vision respectively. The managdigovernment should take
initiative work to improve the work stations environment to reduce thdegmsb

3.2.4. Skin Problem Among the Respondents

Table 3.2.4 Skin Problem Found Among the Respondents

Total Respondents N=500
S.No Skin With problem Without problem
proble ms M F Total | Percentage| N | Percentage
N [%|[NJ] % (%) (%)
1. Allergy 11 [ 73| 4 27 74 15 426 85
2. Pimples 2 (22| 7 78 44 9 456 91
3. Rashes 1 16 | 5 84 28 6 472 94

Table 3.2.4 gives the details of the skin problems found anmwngespondents. Fifteen percent
(15%) of them were reported for skin allergy, six percent (6%) of them rgported as they are
having rashes and the remaining nine percent (9%) were répihe they are having the
problem of pimples due to the work environment.

With reference to the skin problem the aboveetatdicates that seventy two percent
(72%) male and twenty eight percent (28%) female were foufidring from allergy. Seven
three percent (73%) (female) and twenty percent (20%) sdfered from the problem of the
pimple, and twenty five percent (25%)male and seventy fiveepd(75%) female were reported
as rashes have been their skin problem. The skin probisesadue to body heat. Due to
environmental impact, the heat arises in humans leads topsablems as stated workers

working in spinning mills, printing and dyeing units.
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3.2.5. Accident Met by the Respondents
Table 3.2.5 Accident Met by the Respondents

S.No Variables Accident met by | No accidents reported by
workers workers
N | Percentage| N Percentage
(%) (%)
1 Needle pricking 128 26 372 74
2 Hand wounds 38 08 462 92
3 Cutting injury 118 24 382 76
4 Trimmer piercing 10 2 490 98
the palm
e Fly wheel - - - -
e Heat boil/ - - - -
e Electrical - - - -
e shock
e others

Table 3.2.5 reveals the accident met by respondents, amorgsgmndents twenty six percent
(26%) were reported that they met adversity with needékipg; twenty four percent (24%)
were injured with cutting injury. Remaining eight percent (08%g &awvo percent (2%) of the
injured with hand wounds and trimmer piercing in the palm. RBggother accidents flywheel,
heat boil/ pimple and electric shock there are no actsdeere reported. There are no major
accidents taken place in the units.

B) Respiratory proble m Identified among Textile Workers

3.2.6. Respiratory Problem of the Respondent

Table 3.2.6 Respiratory Problem found among the Respondents

S.No Variables Total Respondents N=500
With problem Without problem Total
N % N % N %
1 Nasal allergy 103 21 397 79 500 | 100
2 Continuous sneezing 47 9 453 91 500 | 100
2 Breathing problem 135 27 365 73 500 | 100

Table 3.2.6 illustrates the respiratory problem found amomeg rdspondents. Among the
respondents, twenty one percent (21%) of them reported $ail alergy, nine percent (9%) of

them reported for continuous sneezing and twenty seven pe&n) of them reported for
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breathing problems. Being the Indian climate, there was no evidemsawey risks in breathing.

But the basic health problem leads to asthma-like nasaiggl continuous sneezing, and
breathing problem. From the observation, it is understood thay mathe workers are not

having awareness of their health-related to their envirohm&earing the importance and the
awareness of face mask known by the workers, but theynat wearing it due to its

inconvenience and discomfort. Environmental pollution leads ¢t $ealth problems. If the

workers are continuing their work in the same atmospheespibblem will be acute in the

future. Hence the investigator aimed to design herbal tre atechdesis.

3.2.7. Spiro Meter Test— Pulmonary function test using spirometer

Table 3.2.7 Spirometer Test

Total no of respondents N=100
S.No Variables Number of Percentage
Respondents %
I Gender
I Male 57 57
i Female 43 43
Total 100 100
Il Smoking status
I Smokers 61 61
Il Non-smokers 39 39
Total 100 100
I Classification of severity
I Normal 66 66
Il Stage | 17 17
[l Stage Il 10 10
\Y] Stage Il 7 7
Total 100 100

In a spirometry test, a person breathes into the mog#hgi®t is connected to an instrument
called a spirometer. The spirometer records the amounhemate of air that is breathed in and
out over a specified time. Some of the test measursmenet obtained by normal, quiet

breathing, and other tests require forced inhalation or gidalafter a deep breatBased upon
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the performance of the worker, age, height, weight and backgranddsex of the person the
results as normal and severity being tested. The reseltexaressed as a percentage. The
differences in the prevalence of lung pathologies as rdeted by spirometry tests and
auscultation serve to show that occupational-related towglitions need a thorough, all-
encompassing medical examination to distinguish between tamgparitations and more
serious lung pathology.

The result will show the person’s airflow rate (or) the volume forced out within the first second
(FEVY), will indicate the airway obstruction. This test also recohgstotal volume of air forced
out of the lung forced vital capacity (FVC). The percentapéF&V1) is calculated with a
spirometer. During the testing, volume the forced vital cap4FVC) and the forced expiratory
volume (FEV1) by the person is a little bit difficudt bring the total volume 0.15L to 1L less
than 1L. All are guided and practiced well for the test to avoid repetitio

Table 3.2.7 reveals that workers were selected 100 respondetiis selected area. Majority
fifty-seven percent (57%) of them were found as male any toree percent (43 %) of the
respondents were female. Among the selected respondeimis been found that sixty one
percent (61%) of them were smokers and remaining thirty nine p€BS%) were non-smokers
of male and female. With regards to the classificatibsewverity also to found the sixty six
percent (66%) were in normal stage and seventeen percent (1#é)jrodvere in stage | and ten
percent (10%) of them were in stage Il and remaining of themiwstage of Il of the severity.
Figure 3.7 shows that the spirometer analysis of thetseleéespondents. Figure 3.2.7 (a) stage
shows the diagram of normal breathing without any problem.

Figure 3.2.7 (b) stage-I indicates a mild disturbance in bregtA breathing problem has been
found. Figure 3.2.7(c) & (d) indicates the problems in regpinaty the respondents. The stage

of obstetric and severity (10 % & 7%) had been found among them.
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Figure 3.2.7Spirometer Test
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3.3 Objective: Developing Appropriate Protective Gbthing or Other
Measures.

3.3.1. Analysis of Developed Protective Clothing
3.3.1.1. Fabric Weight
Table: 3.3.1.1 Fabric Weight

S.No Samples Mean Fabric
Weight (gsm)
1 | Grey Cotton Sample (GC) 10.78
2 | Desized Cotton fabric (DC) 9.82
3 | Scoured Cotton fabric (SC) 9.59
4 | Bleached Cotton fabric (BC) 7.39
5 | Neem Before washing cotton fabric (NBV 11.10
6 | Neem After washing cotton fabric (NAW 11.08
5 | Tulsi Before washing cotton fabric (TBW 10.380
6 | Tulsi After washing cotton fabric (TAW) 10.37

Table: 3.3.1.hows the fabric weight for treated cotton plain weave ¢abrfi treated and

untreated fabrics. The Grey Cotton fabric has weight 10.78 @®en compared to Desized
Cotton Fabric has decrease in weight 9.82 GSM due to thetiedveaction of the Scoured
Cotton Fabric SC is 9.59 GSM, Bleached Cotton Fabrics 7.39 ®&dm Before washing

cotton fabric were increasing the weight 11.10 GSM and thenNfiger washing cotton fabric

was little reduction in the weight 11.08 GSM concluded fhhtic weight was not affected by
the finish applied on the fabric. Tulsi Before washing cottbri€ was increasing the weight
10.38 GSM and the Tulsi After washing cotton fabric wag littduction in the weight 10.37
GSM concluded that fabric weight was not affected by thehfimglied on the fabric.

Figure 3.3.1.1
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Y axis indicates- GSM (gram per square meter)
X axis indicates- Samples
3.3.1.2. Fabric Thickness
Table: 3.3.1.2 Fabric Thickness

S.No Samples Fabric Thickness (mm)
1 | Grey Cotton Sample (GC) 0.053
2 | Desized Cotton fabric (DC) 0.044
3 | Scoured Cotton fabric (SC) 0.046
4 | Bleached Cotton fabric (BC) 0.032
5 | Neem Before washing cotton fabric (NBV 0.028
6 | Neem After washing cotton fabric (NAW) 0.026
5 | Tulsi Before washing cotton fabric (TBW 0.028
6 | Tulsi After washing cotton fabric (TAW) 0.027

Table 3.3.1.Zhows the fabric thickness for cotton plain weave fabfitreated and untreated
fabrics. The Grey Cotton fabric has the thickness 0.053menwbmpared to desized Cotton
Fabric has decreased in thickness 0.044mm due to the redrgdiction of the Scoured Cotton
Fabric is 0.046mm, Bleached Cotton Fabrics 0.032mm, Neem Before washingfabtio were
increasing the thickness t 0.028mm and the Neem After wasbitan fabric was little reduced
in the thickness 0.026mm concluded that fabric thicknessmtaffected by the finish applied
on the fabric. Tulsi Before washing cotton fabric was asieg the thickness 0.028mm and the
Tulsi After washing cotton fabric was little reductiontie thickness 0.027mm concluded that
fabric thickness was not affected by the finish applied o raiwect

Figure 3.3.1.2
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3.3.1.3.AATCC 147 Antimicrobial Test for Neem and Tulsi Cotton Fabric

Table: 3.3.1.3 AATCC 147 Antimicrobial Test for Neem and Tulsi CottorFabric

Herbals Zone of inhibition (mm)
S.No| Botanical | Common . .
Name Name | Samples S.aureus| E.coli | P.aeruginosa
1 Azadirachta Neem | Before Wash | 20 19 18
Indica
After Wash 19 17 16
2 Ocimum Tulsi | Before Wash | 21 20 19
Tenuiflorum
Aiter Wash 20 19 17
Figure 3.3.1.3. AATCC 147 Antimicrobial Test
AATCC 147 AATCC 147
Antimicrobial Test for Antimicrobial Test for
Neem Cotton Fabric 30 | Tulsi Cotton Fabric
20
30
10 | 2019 1917 1816 Seriesl 0 . R M Seriesl
. > >
0 . . . Series2 ’b&e}) <<,9’o éfo"’ Series2
\)J‘Q, c,o\ e}\) o Q}\)

Series 1 before Wash, Series 2 after Wash

Table: 4.3.1.8hown the for AATCC 147 Antimicrobial Test foeem cotton plain weave fabric
before washing was Zone of inhibition (mm) S.aureus shown 20 Exoji shown 19mm,
P.aeruginosa shown 18 mm. The antibacterial activity shows best resektim finished. Before
washed treated Cotton sampl@ximum tenuiflorum cotton plain weave fabric before washing
was Zone of inhibition (mm) S.aureus shown 21 mm, E.¢oWws 20mm, P.aeruginosa shown

19mm. The antibacterial activity has shown the besttrésibre washing Tulsi treated Cotton

samples.

Regarding the antimicrobial test for neem cotton fabrioreewash, the zone of inhibition of
S.aureus was 20mm, E.coli was 19mm and P.aeruginose was 18yarding the antimicrobial

test for neem cotton fabric after wash, the zone of itibibof S.aureus was 19mm, E.coli was
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17mm and P.aeruginose was 16mm. The best result for antimicaahiaty is before washing
neem treated cotton fabric.
3.3.2. Performance of the Developed MasksUser study among the workers (Bleached
Neem and Tulsi)

Table.3.3.2.1

Performance of the Developed Neem and Tulsi Finished Mask AmgriRespondents

Non- Allergic Breathable Comfortable

S. Variables N Percentage| N Percentage N | Percentage
No (%) (%) (%)
Yes 276 55 291 58 292 58
1. | Bleached| No 224 45 209 42 208 42
Total | 500 100 500 100 500 100
Yes 376 75 410 82 373 75
No 124 25 90 18 127 25
2. | Neem [Total | 500 100 500 100 500 100
Yes 414 83 437 87 446 89
No 86 17 63 13 54 11
3. | Tulsi Total | 500 100 500 100 500 100

Regarding the above table 3.3.2.1 the mask developed bylsihen¢em treated and
bleached cotton mask used by the workers.

With regards to the No allergic of the developed masks, eiglety percent (83%) of the
respondents felt nonallergic in tulsi, seventy five percd@®%) of the respondents felt
nonallergic in neem treated mask and fifty five percent {56%them felt nonallergic for
bleached masks. The remaining seventeen percent (17%) offieliean allergic while using
tulsi treated mask and twenty five percent (25%) of thelnas allergic while using a neem
treated mask. While using a bleached mask by the workersfifimtgercent (45%) of them felt

allergic.
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Breathable characteristics felt in all masks, eightgrs@ercent (87%) of the respondents
felt breathable in tulsi treated mask, eighty two percent J8%%he respondents felt breathabl
in neem treated mask and fifty eight percent (58%) of them &dithable in bleached fabric.

Thirteen percent (13%) of them felt as non-breathalhie vusing tulsi treated mask,
eighteen percent (18%) of them felt as non-breathablée wking neem treated and forty two
percent (42%) of them felt non-breathable for bleached masks

The developed masks were distributed to workers in spinnlog (@®om), dyeing and
printing units. With regards to the comfort, eighty nine percent §|88fthe workers reported
comfortable in tulsi treated mask, seventy five percent (7&Pthe workers reported for neem
treated mask and fifty eight percent (58%) of reported foadbied. The remaining eleven
percent (11%) of them reported as uncomfortable while using twisinty five percent (25%) of
them for neem treated mask and, while using bleached mask ptkers and remaining forty

two percent (42%) of them felt uncomfortable.

3.4 Objective: To ensure a Proper Implementation ofHealth and Safety

Measures.

3.4.1. Health Profile of the Respondents
Table 3.4.1. Health Profile of the Respondents

Number of Respondents N=500

S. No | Health profile Total
Problems | Percentage| No Percentage| Percentage
reported | % Problem | % %

I Previous illness

1 Jaundice 64 13 436 87 100

2 Typhoid 44 9 456 91 100

3 Malaria 48 10 452 90 100

4 Fever 144 29 356 71 100

Il Heredity disease

1 Diabetes mellitus 164 33 336 67 100

2 Cardiac failure 68 14 432 86 100

3 Stroke 16 3 484 97 100
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Figure 3.4.1
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Table 3.4.1 indicates the previous illness due to the etiopeof the workers, among
of them thirteen percent (13%) were reported that theguaffering from diseases like jaundice,
nine percent (9%) affected by typhoid and ten percent(10%) of thenswieeed rom malaria
and twenty nine percent (29%) of them were suffered frovarfeNith regards to heredity
disease of health profile only two hundred and forty eight were answemeerly. Among them
thirty three percent (33%) suffered from heredity diseldse diabetes mellitus , fourteen
percent ( 14%)of them reported as cardiac failure andetinaining three percent (3%) of them

suffered from stroke.

3.4.2. Anthropometrical Assessment

Table 3.4.2 Anthropometrical Assessment of the Respondents

S.No Variables Number of Percentage %
Respondents N=500

I Height (cm)

1 Less than 150cm 40 08

2 150cm-155cm 380 76

3 156 cm 160cm 72 14

4 More than 160cm 08 02
Total 500 100

Il Weight (kg)

1 Less than 50 kgs 60 12

2 50— 60 kgs 337 67

3 61— 70 kgs 40 8

4 More than 70 kgs 63 13
Total 500 100

[l Body mass index

1 <18.5(Underweight) 305 61

2 18.5-25(Normal) 97 19

3 25-30(Overweight) 58 12

4 Above 30(Obese) 40 8
Total 500 100

34



Figure 3.4.2
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Table 3.4.2 shows the Height, weight and Body Mass Index wfthkers. With regards
to their height, seventy six percent (76%) of the respondents’ height was between 150cm-
155cm, fourteen percent (14%) of them were between 156p80cm, eight percent (8%) of the
respondents’ were less than 150cm and remaining two percent (2%) was identified more than
160cm.With regards to their weight sixty seven percent (67%) dergified between 50 kg
60 kg, twelve percent (12%) of them were less than 50 kgt percent (8%) of them were
between 61 kg 70 kg and remaining thirteen percent (13%) of them founde than 70 kg.
With regards to BMI of the respondents, sixty one percent (61%)mfweze having low BMI
, hineteen percent (19%) of them were foundresmal BMI, twelve percent (12%) of them
were found as overweight BMI, 8% of the respondents BMI, was above 36gDbe
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4. The findings of the study are summarized below

4.10bjective: To create worker$ aware ness and public attention.

The occupational details of the respondent’s nature of job, type of work, working
hours and experience. Most of them seventy percent (#86yted as they are
permanent and the remaining thirty percent (30%) reported esy@otary. On
behalf of the type of work forty eight percent (48%) of trgpoadents reported
as weavers, thirty six percent (36%) of them were asersptiinning section and
the remaining sixteen percent (16%) of them revealed thek @asrpiercing.
With regard to the hours of work (100%), all the respondeet® vin the shift
system in the industries for 8 hours. About forty six per¢4éfo) of them were
reported as they are having 6-10 years of experience, thirty coenp€1%) of
them were having an experience of 11-15 years of experieni® percent
(9%) of them were experienced for about 16-20 years ofriexpe, eight
percent (8%) of the respondents have more than 21 yeargpeifience and the
remaining six percent ( 6%) of the respondents having less 5 years of
experience.

The views of workers about the facilities available insideintestry about thirty
eight percent (38%) of the respondents were satisfiedaintbirculation facility,
thirty percent (32%) of them were neutral in their opinion, eightezcent (18%)
of the respondents were highly satisfied with air circulatiacility and the
remaining twelve percent (12%) were dissatisfied with thecisgulation. With
regards to the toilet facility, about forty eight percemt8%) of them were
reported as satisfied, twenty one percent (21%) of them weree@@srhighly
satisfied, nineteen percent (19%) of them were reported asalneubpinion and
the remaining twelve percentage (12%) of them were reposted issatisfied

with regards to the sanitation facility.
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4.2 Objective: To identify the of general and respiratory gmptoms among workers in

industries.

All respondents were able to meet outside the inédisstDetails like nature of work,
hours of shift, facilities available, and health issbesl been discussed during the
interaction. Majority of the respondents sixty two percent (62%H)em were female
ard thirty eight percent (38 Ymale respondents were chosen for this study.

The respondent’s general profile like marital status, family types, and size of the
family. The Majority sixty percent (60%) of them wdoaind as married, thirty
percent (30%) of them were single and ten percent (10%hewmh twere found as
widows. With regards to their family types like joint faméynd nuclear family,
Eighty five percent (85%) of the respondents belonged toubé&ar family and the
remaining fifteen percent (15%) were from the joint family system.

With regards to their size of the family seventy nine perc&%o] of the respondents
have 2-4 members in the family, seventeen percent (17%) of teeenreported 5-7
members in the family and the remaining of them reporseabave seven members
in the family. The study concludes that, most of the werkeere in nuclear family
system both men and women are working to support their family.

The study indicates the physical problems of the redpots. Seventy five percent
(75%) of the respondents were having the problem of pain idsharhirty nine
percent (39%) of respondents were having Blurred vision amd ipafingers
respectively. Twenty one percent (21%) of them reported @k dans. Twenty two
percent (22%) were havirgheadache. Twenty one percent (21%) of them reported
they were suffering froma stiff neck. Seventy nine percent (79%) of them reported
their problem as leg cramp; sixty percent (60%) of theputed they were suffering
from shoulder pain. Due to the nature of work, the majority of tékevs stated that
they were suffering from heel pain, stiff neck, leg crampscase veins, and blurred
vision. The work station atmosphere leads to huge problems.

The skin problems among the respondents were revealedhtha&ifteen percent
(15%) of them were reported for skin allergy, six percent (6 %detwere reported
as they are having rashes and remaining nine percent (9%) were repattbey are

having the problem of pimples due to the work environment.
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The respiratory problem found among the respondents. Arfengespondents, twenty
one percent (21%) of them reported for nasal allergy, nine percehbfa¥e m reported
for continuous sneezing and twenty seven percent (27%) of féygorted for breathing
problems. Being the Indian climate, there was no evidendeeafthing problem. From
the observation, it is understood that many of the workers@réaving awareness of
their health-related to their environment. Wearing the itggme and the awareness of
face mask known by the workers, but they are not wearing it dueitzatsve nience and
discomfort. Environmental pollution leads to such health probl If the workers are
continuing their work in the same atmosphere, the problembwiticute in the future.
Hence the investigator aimed to design herbal treated facemasks.

The accidents met by respondents, among the respondents twenty st (28€6) were
reported that they met adversity with needle prickinggnty four percent (24%) were
injured with cutting injury. Remaining eight percent (08%) and two pe (28t} of them
injured with hand wounds and trimmer piercing in the pd®agarding other accidents
flywheel, heat boil/ pimple and electric shock there are no aatsideere reported. There
are no major accidents taken place in the units.

In a spirometry test, a person breathes into the megatbpthat is connected to an
instrument called a spirometer. The spirometer records therdraad the rate of air that
is breathed in and out over a specified time. Some of thenessurements are obtained
by normal, quiet breathing, and other tests require forced tdralr exhalation after a
deep breathBased upon the performance of the worker, age, height, werght a
background, and sex of the person the results as normaks@dty being tested. The
results are expressed as a percentage. The differencéd® iprevalence of lung
pathologies as determined by spirometry tests and auswwmltserve to show that
occupational-related lung conditions need a thorough, ethepassing medical
examination to distinguish between temporary irritations andre serious lung
pathology.

Majority fifty seven percent (57%) of them were found ademand forty three percent
(43 %) of the respondents were female. Among the seleeggbmndents it has been
found that sixty one percent (61%) of them were smokerdl@nde maining thirty nine

percent (39%) were nonsmokers. With regards to the cizggin of severity also to
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found the sixty six percent (66%) were in normal stage and seventeenta@7%) were
in stage |, ten percent (10%)were in stage Il and remaafitigem were in the stage of

[l of the severity.

4.30bjective: To develop Appropriate Protective Clothing or Other Measures.

The fabric weight for treated cotton plain weave fabridrefited and untreated fabrics.
The Grey Cotton fabric has weight 10.78 GSM when compared to DesittechEabric
has decreased in weight 9.82 GSM due to the reduction neaxftihe Scoured Cotton
Fabric SC is 9.59 GSM, Bleached Cotton Fabrics 7.39 GSM, NesforéBwashing
cotton fabric were increasing the weight 11.10 GSM and tler\&fter washing cotton
fabric was little reduction in the weight 11.08 GSM concluded thaicfaveight was not
affected by the finish applied on the fabric. Tulsi Befavashing cotton fabric was
increasing the weight 10.38 GSM and the Tulsi After washing cdéornc was little
reduction in the weight 10.37 GSM concluded that fabric weightneasffected by the
finish applied on the fabric.

The fabric thickness for cotton plain weave fabric ehted and untreated fabrics. The
Grey Cotton fabric has the thickness 0.053mm when comparedimedeCotton Fabric
has decreased in thickness 0.044mm due to the reductidioneatthe Scoured Cotton
Fabric is 0.046mm, Bleached Cotton Fabrics 0.032mm, Neem Befasbing cotton
fabric were increasing the thickness t 0.028mm and the Neem Asftghirg cotton fabric
was little reduced in the thickness 0.026mm concluded fétmic thickness was not
affected by the finish applied on the fabric. Tulsi Befavashing cotton fabric was
increasing the thickness 0.028mm and the Tulsi After washirigrcddbric was little
reduction in the thickness 0.027mm concluded that fabric tegkmwas not affected by
the finish applied on the fabric.

AATCC 147 Antimicrobial Test foneem cotton plain weave fabric before washing was
Zone of inhibition (mm) S.aureus shown 20 mm, E.coli shd¥®@mm, P.aeruginosa
shown 18 mm. The antibacterial activity shown best resagim Before washed treated
Cotton sampleOcimum tenuiflorum cotton plain weave fabric before washing wa
Zone of inhibition (mm) S.aureus shown 21 mm, E.coli sh&@mm, P.aeruginosa
shown 19mm. The antibacterial activity has shown the flesstlt before washing Tulsi

treated Cotton samples. Regarding the antimicrobial ¢seshdem cotton fabric before
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wash, the zone of inhibition of S.aureus was 20mm, BEwad 19mm and P.aeruginose
was 18mm. Regarding the antimicrobial test for neem cdétomc after wash, the zone
of inhibition of S.aureus was 19mm, E.coli was 17mm and &gaerse was 16mm. The
best result for antimicrobial activity is before washing neentedeeotton fabric.

The Non-allergic of the developed masks, eighty three per@8%)(of the respondents
felt non-allergic in tulsi, seventy five percent (75%) of trgpoandents felt non allergic in
neem treated mask and fifty five percent (55%) of themneh-allergic for bleached
masks. The remaining seventeen percent (17%) of them felteaigic while using tulsi
treated mask and twenty five percent (25%) of them fedtllesgic while using a neem
treated mask. While using a bleached mask by the worksss fiee percent (45%) of
them felt allergic.

Breathable characteristics felt in all masks, eighty sevenmgi@é2) of the respondents
felt breathable in tulsi treated mask, eighty two percent (8@P&he respondents felt
breathable in neem treated mask and fifty eight percent (68%hgm felt breathable in
bleached fabric. Thirteen percent (13%) of them felt@s-breathable while using tulsi
treated mask, eighteen percent (18%) of them felt as reathable while using neem
treated and forty two percent (42%) of them felt non-breatHabldeached masks.

The developed masks were distributed to workers in spinning (Blom); dyeing and
printing units. With regards to the comfort, eighty nine per¢88%) of the workers
reported comfortable in tulsi treated mask, seventy fiveeper¢75%) of the workers
reported for neem treated mask and fifty eight percent (58%gpofted for bleached.
The remaining eleven percentages (11%) of them reporteccasfantable while using
tulsi, twenty five percent (25%) of them for neem treated mask antk\Wding bleached

mask by the workers and remaining forty two percent (42%) of theémned mfortable.

4.4 Objective: To ensure the Proper Imple mentation of Health and&8ety Measures.

The previous illness to reported by the respondents thagethipercent (13%) were
reported that they are suffering from diseases like jaundicepaiment (9%) affected by
typhoid and ten percent(10%) of them were suffering froatarra and twenty nine
percent (29%) of them were suffering from fever. With rdgao heredity disease of

health profile, only two hundred and forty eight were answered gyogemong them
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thirty three percent (33%) suffered from heredity disdiitsediabetes mellitus, fourteen
percent ( 14%)of them reported as cardiac failure and the re mairemgpércent (3%) of
them suffered from a stroke.

o The Height, weight, and Body Mass Index of the workers. Wigardgs to their height,
seventy six percent (76%) of the respondents’ height was between 150cm- 155cm,
fourteen percent (14%) of them were between 156d®0cm, eight percent (8%) of the
respondents’ were less than 150cm and remaining two percentage(2%) was identified
more than 160cm. With regards to their weight sixty sevencepgage(67%) were
identified between 50 kg 60 kg, twelve percent (12%) of them were less than 50 kg
eight percentage(8%) of them were between 61 kg kg and remaining thirteen percent
(13%) of them found more than 70 kg. With regards to BMI of the resps)daxty one
percentage (61%) of them were having low BMI, nineteenemage (19%) of them
were found as normal BMI, twelve percentage(12%) of thene ieund as overweight
BMI, 8% of the respondents BMI was above 30 (Obese).

4.5 Conclusion

Textile Industries are playing a vital role in the Indian ecoyoT he textile sector is a sector and
backbone of the economy of India. This industry also contributory totjoal like air pollution,
water pollution etc .Great risk also there for the workers metliedustries. For example dyeing,
processing, and spinning industries workers factory a lot @fittherisk knowingly and
unknowingly. ‘“Prevention is better than cure”. Hence this project had been undertaken the
workers with regards to their occupational health andtygageues. Basic safety issues were not
able to observe in the work environment. Regularica¢dheckups for their workers’ have been
reported by the respondents. Apart from that the designed and develojped angsod attempt
and workers felt comfort while wearing. In general commactofr identified is most of the
workers are not comfortable to wear a mask availabteeirmarket/developed mask. Hence, the
awareness created on the health issues of blow rooee&s/spinning room had been given to
them to protect from breathing problems, early stages of asthumain of eyes/irritation of
noses, etc. They also accepted to wear a mask during the work.

Due to the fund availability, the minimum number of the knasd been prepared and given to

the local textile units. The investigator also suggested time $a the HR/MD/ of the unit. The
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technical support also will be provided to them. In the futurareentrepreneurial activity, the
technology will be transferred to our on the student ke-ap the responsibility of supplying
masks to the Textile industry/unit.

4.6 ACHIEVEMENTS FROM THE PROJECT
o Five hundred samples were interviewed and the data wastedllen the general and
health profile.
« Developed the protective measures for the workddsing Herbal extractions like Tulsi,
Neem (Azadirachta indica, Ocimum tenuiflorum)
Limitations:

- All workers were able to contact after working hours.
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Annexure |l

SUMMARY OF THE FINDINGS

Objective: To create workers awareness and public attention.

e Majority eighty five percent (85%) of the respondents virren nuclear family and
the remaining fifteen percentage (15%) of the respondents jimt family system.
Among them seventy percentage (70%) of the respondents wermanent
employees and thirty percentage (30%) of them were temypdiarty eight percent
(48%) of them were found in weaving, thirty six percent (36%) of thera feaind in
spinning and sixteen percent (16%) of them were found icipgrs their regular
work. With regards to facility available in textile unithirty eight percent (38%) of
the respondents satisfied with air circulation facilityl dorty eight (48%) of them
were reported as satisfied with sanitation facility.

Objective: To identify the general and respiratory symptoms amog workers in industries.

The physical problems existing among respondents, the malenteEnts seventy Six
percent (76%) of them were reported as they are having abdepn of leg cramps. The
female respondents thirty one percent (31%) were reportied) @asamps. About seventy
six percent (76%) male respondents were reported as theysw#ering from shoulder
pain and twenty four percent (24%) female respondents were mepgrhoulder pain.
With regards to the skin problems among respondents sewentpercent(72%) male
and twenty eight percent (28%)female found suffering fromrg and twenty five
percent (25%)male and seventy five percent(75%) female foundeslitis rashes their
skin problem. The skin problem arises due to the body l&ae to environmental
impact the heat arises in human leads to such problems akhstatee workers working
in spinning mills, printing and dyeing units.

With regards to the respiratory problem, among 500 respondeuasty one percent
(21%) of them reported for nasal allergy, nine percent (9%jhem reported for
continuous sneezing and twenty seven percent (27%) of theme@gor breathing

problem.
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e The accidents met by respondents, thirty five percent (358g veported that they met
accident with needle pricking; thirty four percent (34%) weperéa with cutting injury.
Remaining twenty eight percent (28%) and three percent (3%) of themadnyith hand
wounds and trimmer piercing in the pal

e With regards to spirometer test was conducted by tlengrtextile workers. The study
reveals that the respondents were fifty seven percent (579gmfwere male and forty
three percent (43%) of them were femafemong the selected male respondents it was
found that sixty one percent (61%) of them were smokeds@maining of them thirty
nine percent (39%) were nonsmokers. With regards to clasisificatseverity sixty isx
percentage(66%) were in normal stage and seventeen percent@i) stage | and

ten percent (10%) were in stage Il remaining of them were in stdigebthe severity.

Objective: To develop Appropriate Protective Clothing or Other Me&ures.

e With reference to the mask developed by the tulsi, neemtetteand bleached cotton
mask used by the workers. Eighty three percentage (83%) oéspendents felt non
allergic in tulsi treated mask, seventy five percentage J#&%he respondents felt non
allergic in neem treated mask and While using bleache#t mashe workers fifty five
percentage (55%) of them felt as allergic.

e Tulsi treated mask used by the workers eighty nine perce(@agg&) and eighty seven
percent (87%) of workers felt comfortable and breathabgghtiitwo percent (82%) and
seventy five percent (75%) of the workers felt breathalmig comfortable while using
neem treated mask. Fifty eight percent (58%) of the workadtsbreathable and not
comfortable with treated bleached mask made of bleached. fabr

Objective: To ensure a Proper Imple mentation of Health and Safety Mesaures.

e With regards to the health all workers directed to chegkilar health check up and
to change their diet pattern. With regards to this anthropan&gtsessment general
health history has been taken for discussion. According to hedght and weight
diet, intake of fruits, seasonal vegetables had been destuasong them seventy
six percent (76%) of the respondents’ height was noted between 150cm- 155cm, with
regard to weight sixty seven percent (67%) between 50 &@ kg. With regards to
BMI of the respondents sixty one percent (61%) of themeviaving low BMI, 8%
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of the respondents BMI is above 30 (Obese). Obesity alds adifferent health
issues discussed to create the awareness among the workers.

e With regards to the safety measures, all units and the iretusttiowed the rules and
regulations of safety measures by the governmeoept small and tiny units like

printing and dyeing.

CONTRIBUTION TO THE SOCIETY

e Created awareness on their health risks and also reendeth to use the protective
measures.

e Insisted them for regular Health checkups under Indusppatiand ESI hospitals for
their problems to avoid chronic.

e “Prevention is better than Cure” by avoiding Smoking, Alcohol and other drugs. Also
ensures to USEACE MASK during theirWWORK

e All workers suggested to go for proper diet pattern

e Workers with long duration of working in the same environnsuggested for to go for

different jobs.
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Annexure IV

Evaluation certificate

Final Report Assessment/ Evaluation Certificate
(Two Members Expert Committee Not Belonging to the Institute of Principal Investigator)

(To be submitted with the final report)

It is certified that the final report of major Research project entitled “Prevalence of
Respiratory Disorders and Occupational Health among Workers in Textile Industries and
Developing Protective Measures.”Dr.R.LSathya, Professor of Home Science, Department of
Home Science. The Gandhigram Rural Institute -Deemed to be University, Gandhigram has been
assessed by the committee consisting the following members for final submission of the report to
the UGC New Delhi under the scheme of major research project 41-671/2012(SR), dated
(23.07.2012)

Comments/Suggestions of the Expert Committee:

> The project entitled “Prevalence of Respiratory Disorders and Occupational Health
among workers in Textile Industries and developing Protective measures” is a need based
work taken by the PI.
> The objectives were highly suitable to the environmental and Health Issues.
» The objectives stated by the PI for this project is well taken, focused and obtained the
same within the budget provision by UGC.
» We would like to appreciate the Principle Investigator for the efforts taken by her to
complete the project.
» All objectives were covered by the PL
e PI also created the awareness among the textile workers about their
working environment like lighting, ventilation, health issues, safety
measures, medical checkup, protection, clothing etc.
e Developing an appropriate protective measure using the Herbal finished
mask is a good attempt.
e We would like to appreciate the PI for her contribution in developing the
mask, The workers were -of the- opinion that the herbal mask¢Tulsi) was

more comfortable and breathable (90%) rather than regular gnasks.
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» Over all, the outcome of the project covered the objectives and this is highly appreciable.
This project is well contributed in creating awareness on health risks, recommended to
regular health checkups as ESI, to follow good Diet with fruits available and seasonal and

finally to regularize their face mask during their work.

Name & Signature of Experts with Date:

S.No | Name of the Expert Designations & University/College Name
Experience
1 Dr.R. Latha, Associate Professor, Department of Home Science,
(Specialization in Textile | 33 years of Experience :
and Clothing) Fatima college, Mary land,
Madurai -18
2 Dr.G.Manonmani, Assistant Professor, Department of Home Science,
(Specialization in Textile | 23 years of Experience :
5 Research of Extension Centre,
and Clothing)
Coimbatore-2
It is certified that the final report has been uploaded on UGC-MRP portal on LIt

is also certified that final report Executive Summary of the report, Research documents, provided

under Major Research project have been posted on the website of the University/College.

= L@;Ta,o‘r.|/q €W

Signature with Seal Signature w;t?l;{'Se

Dr.R. LATHA Dr.G.MANONMANI,

Associate Professor, Assistant Professor,
Department of Home Science, Department of Home Science,

Fatima college, Mary land, Research of ExtensionCentre,

Madurai -18 Coimbatore-2

] r-»od-éi&'l«
2
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Annexure V

Utilisation certificates
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FORM GFR 19-A
FORM OF UTILISATION CERTIFICATE"
THE GANDHIGRAM RURAL INSTITUTE — DEEMED UNIVERSITY,
GANDHIGRAM, TAMILNADU - 624302
GFR 19-A
UGC MRP on “Prevalence of Respiratory Disorders among workers in Textile Industries
and Developing Protective Measures”

(Dr.R.LSathya,Principal Investigator, Dept. of Home Scieﬁce)
(Project period -01.07.2012 to 30.06.2015)
UTILISATION CERTIFICATE
for the period of 24.9.2012 to 31.03.2016

5 Certified that out of Rs. 7,12,500/- of grant-in-
” Amountin | aid sanctioned, a sum of Rs.5,00,000/- has
Mo Aatren e o Det Rs. been received during the year 2012-13, in
1 20122013 M - Dt ke G
2 F.N0.41-671/2012(SR),dt. 23.07.2012 | 5,00,000/- 624302, Dindigul District, Tamil Nadu, vide
Total 5,00,000/-

UGC Letter No. given in the margin, along
with interest earned of Rs.26,287/-, a sum of Rs.4,58,901/- has been utilized for the purpose for which it
was sanctioned and a balance of Rs.67,386/- remains as unspent as on 31.3.2016.

Details of funds received and expenditure incurred so far

Opening Expenditure incurred Unspent
e Balan'ce Grants | Interest fTu c:‘t:: ek Balances
Opening | Received | earned - Recurring - Total atthe end |
Balance available recurring o i
2012-13 - | 5,00,000 7,080 | 5,07,080 1,08,834 1,08,834] 3,98,246
2013-14 3,98,246 - 13,552 4,11,798 98,535 2,39,756 3,38,291 73,507 |
2014-15 73,507 - 3,194 76,701 2,000 9,776 11,776 64,925 |
2015-16 64,925 - 2,461 67,386 - - - 67,386 |
et Total 5,00,000 26,287 5,26,287 2,09,369 2,49,532 4,58,901 67,386

Unspent balance as on 31.03.2016 Rs.67,386/-

2. Certified that | have satisfied myself that the conditions on which the grants-in-aid was sanctioned have
been duly fulfilled/are being fulfilled and that | have exercised the following checks fo see that the money
was actually utilized for the purpose for which it was sanctioned. \ :
Kinds of checks exercised ; L 3

1. Cash Book N FAN W-‘M/UW‘\:
Ledger- . It REGISTRAR
Bank Books A/c. No.12841 o AT ; siiwie | Gandhigram Rural Institute
Bank Reconciliation o e :

chi

THYA, Msc., MWL, - s
investigator - UGC MRP o -
of ..... Pratective Measures I ‘ ' = -
%wartmert of Home Science, GRI - DU ~ ‘\‘,\/'7
Gandhnigram 6<4 302 Dindigu! Dt. /_{A,;x 4
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