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STRACT: The purpose of this study was to evatuate the noise exposure of worlkers of the footwear
fustry, Four footwear manufacturing companies of northern Portugal took part in this work.
‘The assessment of the noise was made with a Britel & Kjacr sonometer, Bquivalent continons A-wei ghted
nd level, L, ., and the C-weighted peak sound pressure level, L, . . were recorded. Quantification of
nd level exposure comprised 248 measurements, 22.6% of these measurements were above the Lower
on Value (LAV) and 11.7% above the Upper Action Value (UAV) for the daily noise exposure level,
ording to Directive 2003/10/EC of the European Parliament and of the Council when these values
exceeded the adoption of preventive measures is requited to reduce the risk to the health and safety
torman he worker. lTllae sites or _sections of the plant identified with the higher sound levels were the sewing,
yen pote 2:mbly and finishing sections,
nd womeén
cup Me

| cHEcKaN wisREROUSE ]
o footwear industry is a traditional industry in [

i . . DESIGN AND FREPARATION
Hermugal, representing 3.6% of national exports 8 s j »

FOR THE CUT EQUALZZE
the employment of 37 000 workers. In 2013,
:were 1400 companies, mainly located in the N
=th of the country, namely in the districts of 7

o, Aveiro and Braga (APICCAPS 2014), L PREPARENG TITE SHAM
hods, U: e process of manufacture of footwear can be _
s for Di rded into the following steps or tasks (Figure 1), prm——, m
astitute may or may nol have some of the steps accord-
th, O o the type of footwear,

: P [ PRE-ASSEMELY ]
0. Valore -footwear industry has several machines and &

: : ASSEMBLY PER SE
‘ pment for the manufacture of the shoe, which i
Eaduce very high sound levels, FINISHING CLEANING/MECHANICAL
sion ng periods of n'oif;e EXposuze may cause POLISHING
ce atm g loss, hearing difficulties, muffled hearing, PACKAGING ,[_ SPRAY DAINTING
KPOSUIE rance to toud sounds, constant headaches
i i rritability (Jiang 1997, 84 er o/ 2014). Bib- WHAREHOUSE ]
rraphic. revision points out other symptoms FINISRED PRODUCT
. as sleep, cardiovascular, and gastrointestinal
risk fac ders due to the consequences of noise expo-  Figure 1, Productive process and steps of the footwear
713-1778; Floru & Cnockaert 1994, Melamed & Bruhis industry (FESETE, 2010).
wed fort Toppila ef al, 2000).
i}';f’l}'{M‘ ¢ - Directive 2003/10/EC on the minjmum
o of mdis -and salety requirements regarding the expo-
37, : of ‘workers (o the risks arising from physical As daily noise exposure level, L this decree-
i3 (noise), -transposed to Portuguese legisla-  law considers a value of 80 and 85 dB(A) and a
iand advé v the Decree-Law 182/2006 of 6 September,  peak sound pressure, of 135 and 137 dB(C) respec-

25, the minimum health and safety requirements tively, which when cxceeded will imply the adop-~
ling the exposure of workers to noise, stipu-  tion of preventive measures to reduce the risk to
he lower and upper exposure action values,  the health and safety of the worker. It also defines



the personal exposure limit valyeg, Ly = 87
dB(A) and Ly = 140 dB(C), which must never
be exceeded,

This paper aimg (o evaluate the nojse i the foot-
wear industry gy identify the tasks where workers
have a groator tisk of exposire 0 noise,

2 MATERIALS AND METHOD

The noise measurement wag made on four dijf.
Ferent companics employing approximately 45(
workers, Of thege workers, 68.8% wore Temale ang
32.2% were maje, 80.1% had an education leye| no
higher than the Sth grade (medium School). The
age ranges from 21) o 57 years old, with mean age
of 41.1 years (standard deviation of §.6 years) and
median of 43,6 years,

Sound fevels were measured using the Briiel
and Kjaer clags 1 integrating sound level meter,
2260 and 2236 models, equipped with a Ya-inch
diameter condenser microphone, model 4189, The
devices wepe calibrated by an aceredited laboratory
according to standargd 1EC methog 61672—1.:2002,
and has a standard uncertainty of (.7 4, which is
specilied for clags | sound levels (IS0 961 2- 2009,

Ecquivalent continions soynd level, Lo and
the C-weighted beak sound pressure level, Lt
were recorded. Two |y undred and forty cight nojse
measurements were accomplished comprising all
tasks performed cach section of the four com-
Panies included i the study,

All the measurcments (ook in o account the
methodology proposed in the Appex L of the
Decree Law 1 82/2006 of 6 September ang the ISO
9612:2009,

3 RESULTS AND DISCUSSION

The resultg obtained can he seen in Table 1 thag
shows the minimym and maximum valyes of L, +
measured for cach of the tasks evaluated in the
four companies,

Whereas the workers are § hr in the workplace,
the sound levels found are cquivalent to the dg; ly
noise exposure level, 7, i

OF the 248 performed measurements, 163
(65.7%) are below the Lower Action Value (LAV);
56(22.6%) above the lower action value; 29 (] ] %)
above the Upper Action Vatue (UAW),

All the values (1, al registered » higher valye than
LAV, 80 AB(A) are showed in bold jn Table L

Table 2 presents the logarithmic average of the
sound levels, L tey1 by task, for the four companics,
This table alse presents the highest vahye of peak
sound presgyyo, Ly for cach task, in the four
companics,

Table |, Minimum gqng maximum valyes of the Loions

Pertask, in the fiyy companies,
—w_qmww‘_%_www_wh_ﬂ
- I"mfn Lmu.v
Section Task dB(A)Y ¢ B(A)
e i
Culting Vamping 72.8 78.4
preparation
Cut Cut—Punch 74.3 80.0
Automatic/lager/ blade 73,4 84.2
Pre-sewing Facing 3.0 79.7
Stamping 774 811
Equaiize 70.0 79.6
Overedging 74,2 17,7
]n.lerlining 73,8 75,9
Placing eyelots 80,2 82,1
Glue sponge (insole) 759 76.5
Sewing Sewing 71.3 23.6
Piece Crop 752 88.3
Paste vam p 79.5 86.7
Put buckles/ling 754 78,1
Assembly Marking 73.3 83.9
Heel Stiffencr 73.5 78.1

Gluing the linings, 0.4 9.6
soles, insole

Staple insole 74.5 83.0
Close sides/heels 7718 90,9
Furnaces 77.8 83.0
Pressing 76.0 87.8
Sanding 34.2 94,7
Beat sewing 752 1.8
Picree 73.4 89.5
Cooling the piece 4.6 80
Unmold 75.7 83.2
Greenhouse 79.2 80.8
Beat 1o attach 77.3 79,0
Straighten seams 76,1 77,9
Controllor 78,1 80,8
Finishing Paint M0 854
Cleaning 72.4 82.8
Insoling 73.9 834
.Polishing 733 84.8
Shine/eream 74.5 79.3
Place accessoriey 71.8 76.0
Burn edges 71.4 76.1
Sew solog 91,4 93,7
Packaging Packaging 08,8 76,2

As performed iy Table 1 all the valiies that
registered » higher value (han LAV, 80 dB(A) are
showed in bold,

We verily that the Sewing, Assembly and Fi nish-
ing scetions are (he ones that presented (he higher
values of noise. Fouyy of these values have an aver-
48 equal or greater (han the UAV 85 dB(A), cor-
Lesponding Lo the raghg “piece crop”in the “seam”,
“sanding™ and “close sides™ in the “assembly” sec.
tion and “sole sewing” in the “Finishing” section.
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s of the L, .

highest vaive of 7,

Table 2. Avarage value of the L g DT task, and the
coeats 0T the [our companies,

it an.\' Ml’!(ﬂl Mix
dB(A) dB(A) Ligrs Lty
Section Task dB{A) dBG)
72.8 78.4
. Cutting Vamping 75.6 110.8
74.3 80.0 Preparation
73.4 84.2 Cut Cut—Punch 76.9 119.7
73.0 79.7 Automatic/laser/blade  78.3 128.8
774 8L1 Pre-sewing Facing 75.7 1131
76.0 79.6 Stamping 78.1 119.5
742 717 Equalize 781 1140
73,8 759 Overedging 76,2 109,7
80,2 821 Interlining - U500 10401
75.8 76.5 Placing eyelets - 813 1106
713 936 Glue sponge (insole) 762 105.4
752 88.3 Sewing Sewing 77.9 128.1
79.5 86.7 Piece Crop 84.6 131.1
75,4 78,1 Pasto vamp 819 122.3
733 830 Put buckles/line 772 1157
73.5 78.1 Marking 79.2 1132
70.4 91.6 Heel Stiffenar 76.0 1171
Gluing the linings, 78.3 118.5
74.5 83.6 soles, insole
778 20,9 Staple insole 79.2 1324
71.8 83.0 Close sides/heels 831 121.5
6.6 878 Furnaces 80.8 1224
84.2 04,7 Pressing 80.6 127.1
75.2 91.8 Sanding 894 120.3
734 895 Beat sewing 819 123.1
46 80 Pierce 810 1343
5.7 832" Cooling the piece 774 114.0
79.2 80.8 Unimeold 79.5 1200
71,3 79,0 Greenhouse 79.9 105.4
76,1 77,9 Beat to attach 784 105.4
78,1 80,8 Straighten seams 774 106.9
740 854 Controller 803 1151
724 828 Faint 80.4 114.9
73.9 83.4 Cleaning 76.5 111.2
73.3 84.8" Tasoling 78.5 123.0
74.5 79.3 Plishing 80.7 111.8
71.8 76,0 Shinefcream 76.7 106.4
71.4 76.1 Place accessories 74.0 109.6
9.4 937 Burn edges 73.5 106.0
688 762 Sew soles 931 1193
kaging Peckaging 72.2 110.1
¢ values that
80 dB(A) are .
E CONCLUSIONS
Iy and Finist _ .
ted the high e results show that the sewing and assembly
have an ave kspiesent a higher risk of exposure to noise.

3 dB(A), cor-
1 the “seam™:
ssembly” sec
ing” section.

The values

registered are rel

machinery
=5 On the other hand it wa
problems sugh

and out-to-dated

ated with the use of
productive proc-
§ registered some lay-
as.overcrowded workplaces, These
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facts contributed to the increase of noise in several
tasks that should no¢ registered such higher values,

As a consequence comparies concern should
rely on up-to-dating the machinery and the pro-
ductive processes implemented, reconsider the
layout of the plant in order to diminish the higher
vatues registered namely in the tasks of sewing and
assembly,

Complementary measures may also be applicd—
construction collective protection such as coatings
or sound absorption panelg, the implementation
of organizational Measures, such as rotation of
workers by several tasks to reduce daily personal
exposure (o noise.

In the moment of the accomplishment of
the evaluations, it wag verified that most of the
worlcers was not equipped witly hearing protectors
that demonstrates they not have perception of the
risk which are exposed. Of the 29 tasks equal or
above the upper action value, where it jg necessary
to ensure the hearing protection, only in 5 ( 17.2%)
workers wore hearing protection. As 3 conse-
quence hearing protection should be used when-
ever noise level exposition exceeds the value of the
lower action,

Controlling worker exposure will alse require
Improved training in short and long term in order
to raise awareness for these issues and protect own
health and safety.

According the Directive 2003/10/EC all (hese
measures should be from the responsibility of the
employer,
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