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Abstract

Background: Brick kilns may pose threat to the environment and health of the workers and people residing 
around them. Health problems related to brick kilns are musculoskeletal, respiratory, digestive system, nutritional 
and skin disorders. Objective of this study was to find out the prevalence of musculoskeletal symptoms (problems) 
among brick kiln workers of Kathmandu valley. 
Methods: A cross sectional study was conducted in the brick kilns of Kathmandu valley from February to April 
2015. Two hundred (200) workers were selected randomly from the sampled brick kilns of Kathmandu Valley 
as the exposed group and the equal number of grocery vendors from the surroundings of the brick kilns was 
included as the control group in term of exposure to ergonomic hazards. The data was collected using Nordic 
Musculoskeletal Questionnaire.
Results: A majority of the respondents were Hindu by religion. The mean age of exposed group was 30.75 years 
and 33.25years for control group. Male female ratios were 2.39:1 and 1.94:1 in exposed and control groups 
respectively. The highest prevalence of musculoskeletal problem was found on Shoulders followed by Lower back, 
Knee and Neck for exposed group.
Conclusion :
All musculoskeletal problems were significantly different between exposed and control groups. Compared to the 
control groups, brick kiln workers had almost 8 times more likely to experience shoulder problem and 7 times more 
low back pain.All musculoskeletal symptoms at any time during last 12 months were found higher in exposed 
group compared to the control group, which was statistically significant. 
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Introduction

Bricks are one of the most important building 
materials used in Nepal. Almost all the buildings 

in Nepal use bricks as a major building material. 
Brick kilns in suburban areas pose a big threat to the 
environment and health of workers and people residing 
around them.

In the developing countries, brick kilns pose an 
increased threat to the environment and health of 
workers and people in surrounding areas.1,2,3 Health 
problems related to brick kilns are musculoskeletal, 

respiratory, digestive system, nutritional and skin 
disorders. Occupational exposure to dust may cause 
respiratory diseases.2,4,5

Work related musculoskeletal (MSK) symptoms are one 
of the major health concerns for brick kiln workers. The 
MSK symptoms describe a wide range of infl ammatory 
and degenerative diseases and disorders.6-10 These 
conditions result in pain and functional impairment 
aff ecting the neck, shoulders, elbows, forearms, wrists, 
and hand.7,11 Moreover, daily work activities and work 
conditions signifi cantly contribute to their development 
or exacerbation.6,7,11 In addition, awkward posture such 
as squatting posture while forming bricks and carrying 
heavy loads resulted in a large number of brick kiln 
workers complaining of pain in diff erent body parts 
namely, 50% of low back pain, 38% of neck pain and 
29% of shoulder pain.12
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A  study conducted in hand made brick factory, especially 
on the molding station has been a general indication 
that working with bricks may dispose towards upper 
limbs and back disorders. Posture and force analysis 
found poor standing posture and undesirable wrist 
positions, accompanied by signifi cant force loadings. An 
important contributory factor was considered to be the 
piece work system. Also dealing with the brick layers, it 
was found that MSK complaints decreased with length 
of  employment.   13 Further investigation revealed that 
this was most likely due to a “healthy worker eff ect” 
where individuals susceptible to MSK complaints leave 
the trade, leaving their more resilient colleagues in the 
work force. A study evaluating lifting tasks during fi ring, 
forming, heating and packing processes showed that 
weight of the load signifi cantly infl uenced the incidence 
of back injuries and that workers who reported to have 
experienced back injuries were older than those who 
did not experienced them.14 Similarly, it was observed 
that workers are adapted to squatting posture while 
making bricks and they carry loads weighing 12-40 kg 
at a time, which is much more than the recommended 
weight limit.12 Due to that a large number (81%) of 
workers complained of pain in diff erent body parts. 
The main complaints concerned were low back pain 
(50%), neck pain (38%) and shoulder pain (29%). The 
workers’ body mass index reveals that 28 % of them 
suff ered from chronic energy defi ciency.

The objective of this study was to fi nd prevalence of 
musculoskeletal symptoms (problems) among brick 
kiln workers of Kathmandu valley.

Methods
This was a cross sectional analytical study design. The 
study was conducted in the brick kilns in Kathmandu 
valley that includes three densely populated cities; 
Kathmandu, Lalitpur and Bhaktapur. Two hundred 
workers were selected randomly from the sampled 
brick kilns in Kathmandu Valley and the equal number 
of grocery vendors from the surroundings of the 
brick kilns was included in the study. The probability 
proportionate to size (PPS) sampling technique was 
applied to select brick kiln workers and grocery workers. 
Brick kiln workers were taken as the exposed group 
and the grocery vendors were taken as the control 
group in term of exposure to ergonomic hazards. The 

data collection was carried out during February to April 
2015 using NORDIC questionnaire for musculoskeletal 
systems. Ethical clearance was taken from the 
Institutional Review Committee of Kathmandu Medical 
College.

Results
Among 200 exposed respondents, 50% were from 
Bhaktapur district, 37.5% from Lalitpur district and 
12.5% from Kathmandu district. Similarly, among the 
control respondents, 50% were from Bhaktapur district, 
37.5% from Lalitpur district and 12.5% from Kathmandu 
district.

Table 1: Socio-demographic information

Variable Exposed (%)
Control 

(%)

Age group

< 20 47 (23.5) 5 (2.5)
20-29 63 (31.5) 73 (36.5)
30-39 39 (19.5) 84 (42)
40-49 35 (17.5) 31 (15.5)
50-59 11 (5.5) 6 (3.0)
60-69 4 (2.0) 1 (0.5)
 ≥70 1 (0.5) 0 (0.0)

Gender
Female 59 (29.5) 68 (34.0)

Male 141 (70.5) 132(66.0)

Birthplace

Within district 10 (5.0) 126 (63.0)
Outside 
district

101 (50.5) 73 (36.5)

India 89 (44.5) 1 (0.5)

Caste

Brahmin / 
Chhetri

14 (7.0) 58 (29.0)

Madhesi 
other caste

34 (17.0) 9 (4.5)

Dalit 87 (43.5) 4 (2.0)
Newar 13 (6.5) 107 (53.5)

Janajati 48 (24.0) 22 (11.0)
Muslim 4 (2.0) 0(0.0)

Literacy
Literate 85 (42.5) 191 (95.5)
Illiterate 115 (57.5) 9 (4.5)

Marital 
status

Married 146 (73.0) 164 (82.0)
Unmarried 52 (26.0) 35 (17.5)
Separated 

male
1 (0.5) 0 (0.0)

separated 
female

1 (0.5) 1 (0.5)
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Table 2: Musculoskeletal symptoms at any time during last 12 months 
Musculoskeletal problem at any 
time during last 12 months

Exposed Control Odds 
Ratio

95% CIYes (%) No (%) Yes (%) No (%)
 Neck 123 (61.5)  77 (38.5) 48 (24.0) 152 (76.0) 5.06 3.3-7.8
 Shoulder 136 (68.0) 64 (32.0) 41 (20.5) 159 (79.5) 8.24 5.2-12.9
 Elbow 56 (28.0) 144 (72.0) 17 (8.5) 183 (91.5) 4.19 2.3-7.5
 Wrist/hand 103 (51.5) 97 (48.5) 46 (23.0) 154 (77.0) 3.55 2.3-5.5
 Upper back 78 (39.0) 122 (61.0) 16 (8.0) 184 (92.0) 7.35 4.1-13.2
 Upper back 52 (26.0) 92 (46.0) 6 (3.0) 138 (69.0) 7.17 3.4-15.0
 Lower back 135 (67.5) 65 (32.5) 83 (41.5) 117(58.5) 2.93 1.9-4.4
 Hips/ thighs 60 (30.0) 140 (70.0) 19 (9.5) 181 (80.5) 4.08 2.3-7.2
Knees discomfort 125 (62.5) 75 (37.5) 81 (40.5) 119 (59.5) 2.45 1.6-3.7
 Ankles/ feet 88 (44.0) 112 (56.0) 26 (13.0) 174 (87.0) 5.26 3.2-8.6

A majority (>90 %) of the respondents were Hindu by 
religion. The mean age of exposed group was 30.75 
years and 33.25 years for control group (Table 1).

Ninety fi ve percent (95%) of brick kiln workers were 
from outside Kathmandu valley, and among them 44.5% 
were from India. 43.5% of workers were belonging to 
Dalit caste and 24% were belonging to Janjati Caste. 
Majority (57.5%) of the workers was illiterate. 73% and 
82.5% of respondents were married among exposed 
and control group respectively.

All Musculoskeletal symptoms in neck, shoulder, 
elbow, wrist, upper back, lower back, hips, knees and 
ankles at any time during last 12 months were found 
higher in exposed group compared to the control group 
which were also statistically signifi cant. Compared to 
the control groups, brick kiln workers had almost 8 
times more likely to experience shoulder problem and 
7 times more low back pain. Ankles/ feet was likely to 
experience 5 times more discomfort in brick kiln workers 
compared to control group. Elbow and Hip/thigh pain/
discomfort were almost fi ve times more likely to 
experience discomfort whereas, wrist pain/discomfort 
3.5 times more likely to experience discomfort by the 
brick kiln workers (Table 2).

Discussion
In this study, the prevalence of neck musculoskeletal 
symptoms among brick kilns workers was 61.5% and 
among grocery workers was 24.0%. This fi nding was 
higher than the study conducted in Nepal, where it was 
52.1% for brick kiln workers and only 4.7% for control 
participants.15 The prevalence of neck musculoskeletal 
symptoms in brick kiln workers in other studies were 
from 26.0-72.0%.8,16,17 Similarly, the prevalence of 
shoulder musculoskeletal symptoms among brick kiln 

workers was 68.0% and among control group was 
20.0% in our study. In another study, the prevalence of 
shoulder musculoskeletal symptoms/illnesses among 
brick kiln workers was 42.5% and just 1.6% for the 
reference  group.15 Similarly, in few other studies, the 
prevalence of shoulder problem ranged from 15.8-
77.8%.8,17 Alike, elbow musculoskeletal symptoms 
were experienced by 28.0% of exposed and 8.5% 
of control group. In a similar type study in Nepal, 
the prevalence of elbow discomfort among brick kiln 
workers was 34.2% and among reference participants 
it was only 3.1%.15 Likewise, the prevalence of wrists/
hands musculoskeletal symptoms/illnesses was 51.5% 
for exposed and 23.0% for reference participants. In a 
study by Joshi et al., the prevalence of wrists/hands 
discomfort for exposed was 38.4% and for reference 
subjects was 3.1%.15 The previous studies divulged 
that the prevalence of brick kiln workers’ wrists/
hands musculoskeletal symptoms/illnesses were from 
16.0-62%.8,16,17 In this study, the prevalence of upper 
back musculoskeletal symptoms/illnesses exposed 
was 26.0% and for control participants was 3.0%. In 
a previous study in Nepal, prevalence of upper back 
discomfort for exposed was 54.8% and for reference 
population was 75.0%.15 In brick kiln workers studies 
upper back musculoskeletal symptoms/illnesses 
ranged from 21.0-77.8%.8,17 In the same way, the 
prevalence of lower back musculoskeletal symptoms/
illnesses was 67.5% for exposed and 41.5% for control 
participants in our present study. Similar study in Nepal 
found the prevalence of lower back musculoskeletal 
symptoms/illnesses for exposed was 54.8% and 
for reference was nil.15 In other studies in brick kiln 
workers, the prevalence was from 26.0-90.0%.8,16,17,18 
Similarly, the hips/thighs musculoskeletal symptoms/
illnesses was prevalent among 30.0% exposed 



10 International Journal of Occupational Safety and Health (IJOSH)

Mikrani T et al.

and 9.5% control participants. In the similar study in 
Nepal, prevalence of hips/thighs discomfort for brick 
kilns workers was 50.7% and for reference group 
was 41.7%.15 In the studies from Botswana on brick 
kiln workers, the prevalence of hips/thighs discomfort 
ranged from 5.0-51.0%.8,17 Alike, the prevalence of 
knee musculoskeletal symptoms/illnesses was 62.5% 
for exposed and 40.5% for control group. In a study 
by Buckle et al. the prevalence of knee discomfort 
for exposed was 68.2% and for reference group was 

 69.2%. O10 ther studies revealed the prevalence of 
knee musculoskeletal symptoms/illnesses ranging from 
45.0-57.0%.8,18 Also, in present study the ankles/feet 
musculoskeletal symptoms/illnesses were prevalent 
for 44.0% exposed and 13.0% control participants. In 
a similar type study in Nepal, prevalence of ankles/feet 
discomfort for exposed was 60.3% and reference group 
was nil.15 In a study conducted in India among brick 
workers who had discomfort in diff erent body parts, 
20.0% of neck, 25.0% of shoulder, 43.0% of arms, 
56.0% of wrists, 40.0% of upper back, 90.0% of lower 
back, 2.0% of knees and 2.0% of legs/feet prevented 
normal work within last one year. 16  In another study, 
up to 31% of cases among manual workers could 
have been prevented excess morbidity among manual 
workers.19

In this study, among body parts musculoskeletal 
symptoms/illnesses, red brick loaders/carriers followed 
by coal crushers/carriers had the high prevalence of 
upper and lower back problems. Shoulder, neck and 
back were the most aff ected part for all the workers. 
Because all workers either carried a heavy load or 

remain in awkward posture for long duration and 
repeat the same task again and again, as a result they 
had a high prevalence of shoulder, neck and back 
discomforts.20,21,22 Similar to our study, in a previous 
study conducted in India it was found that among the 
body parts of brick kilns workers, lower back, shoulder 
and neck was the most aff ected among all groups 
(brick carriers, brick molders, brick fi re masters and 
brick stackers) of brick kiln workers.23

Postural discomfort in brick kilns have high risk of 
body discomfort, because they do hard work like lifting 
heavy loads, risk of shock and they use hard material 
and reported high pain in legs and thighs because 
they make brick in sitting positions.24 Physical work 
exposures, such as repetitive and forceful movements, 
are an important source of risk and in particular 
account for a large proportion of excess morbidity 
among manual workers.19 In the current study, brick 
industry workers were almost two times more likely to 
experience pain of body parts compared to reference 
group. The chance of body pain or discomfort was 
about nine times more for the brick kiln workers, which 
was in the same notion but more than four times higher 
than that of current study.12 Ergonomics disorders 
happened because of presence of various ergonomic 
hazards like improper designing of tools, workplace, 
manual material handling, lifting and lowering the 

 load.22 All musculoskeletal problems were signifi cant 
higher among the exposed population compared to 
the control group. To reduce these problem, proper 
education must be given to the target population. 

References
1. Kaushik R, Khaliq F, Subramaneyaan M, Ahmed 

RS. Pulmonary dysfunctions, oxidative stress and 
DNA damage in brick kiln workers. Hum ExpToxicol. 
2012;31:1083.

2. Khan R, Vyas H. A Study of Impact of Brick Industries 
on Environmental and Human Health in Ujjain City 
(India). Journal Env Res Dev. 2008;2:421-5.

3. Joshi SK, Dudani I. Environmental health eff ects of 
brick kilns in Kathmandu Valley. Kathmandu Univ 
Med J. 2008;6:3-11.

4. Mehta R, Pandit N, Parmar R. Morbidity profi le of 
Brick Kiln workers around Ahmedabad city, Gujarat. 
Healthline. 2010;1:41-4.

5. Malinovsky M. Air Quality Management in Kathmandu 
Valley. A Journal of the Environment. 2001;6:50-7.

6. Bandyopadhyay B, Sen D. Occupational Stress 
among Women Molders: A Study in Manual Brick 
Manufacturing Industry of West Bengal. Int J Scientifi c 
Re Public. 2014;4:1-7.

7. Buckle PW, Devereux JJ. The nature of work-related 
neck and upper limb musculoskeletal disorders. 
Applied Ergonomics. 2002;33:207-17.

8. Sealetsa OJ,MaolosiR. A Survey of Musculoskeletal 
Disorder Prevalence in the Kiln Brick Moulding 
Industry in Botswana. J Ergonomics. 2014;S4:S4-
010.

9. Saldana N, editor. Active Surveillance of Work-related 
Musculoskeletal Disorders: an essential component 
in ergonomic problems. New York: Marcel Dekker; 
1996.

10. Buckle PW, Stubbs DA, editors. Epidemiology 
aspects of Musculoskeletal disorders of the shoulder 
and upper limbs. London: Taylor and Francis; 1990.



11International Journal of Occupational Safety and Health (IJOSH)

Musculoskeletal Symptoms among the Brick Kiln Workers of Kathmandu Valley – A Cross Sectional Study

11. Joshi, SK, Dahal P, Poudel A, Sherpa H. Work related 
injuries and musculoskeletal disorders among child 
workers in the brick kilns of Nepal. Int. J Occup Safety 
Health. 2013b;3:2-7.

12. BasuK, Sahu S and Paul G. Women and work. 
In:Lehtinen S, editor. Women and work. Finland: 
Asian-Pacifi c Newsletter on Occupational Health 
and Safety, Finnish Institute of Occupational Health 
Topeliuksenkatu; 2008.P.41.

13. Heuer H, KlimmerF, KylianH, SeeberA, Schmidt 
KH, Hoff mann G, et al.Musculoskeletal Problems in 
bricklayers as a function of length of employment: the 
role of secondary selection by low back pain. J Work 
and Stress. 1996;10:322-35.

14. Chung MK, Kee D. Evaluation of lifting tasks 
frequently performed during fi re brick manufacturing 
process using NIOSH lifting equations. International 
Journal of Industrial Ergonomics. 2000;25:423-33.

15. Joshi SK, Gunn Susan et al. Occupational Health 
and Safety Assessment of Child Workers in the 
Brick Industry, Nepal / International Labour Offi  ce, 
International Programme on the Elimination of Child 
Labour (IPEC) - Geneva: ILO, 2014.

16. Chaudhary R, Ajit M, Verma, Srivastava RK. 
Reduction of Occupational Health Hazards of Firer in 
Brick Kiln Industry Using Artifi cial Neural Network and 
Genetic Algorithm. IJCSCE; 2012b.

17. Edith MN. The Study of Work-related Musculoskeletal 
Disorders amongst Workers in Brick Making Factory 
in South Africa. Sweden: Lulea University of 
Technology; February 2003.

18. Inbaraj RL, Haebar OJ, Fenn S, Dawson S, Paul P, 
Prabhakar AKP et al. Prevalence of musculoskeletal 
disorders among brick kiln workers in rural Southern 
India. Indian J Occup Environ Med. August 
2013;17:71-5.

19. Melchior M, Roquelaure Y, Evanoff  B, Chastang JF, 
Ha C, Imbernon E. et al. Why are manual workers at 
high risk of upper limb disorders? The role of physical 
work factors in a random sample of workers in France 
(the ays de la Loire study group). Occup Environ 
Med.2006;63:754-61.

20. Habibi E, Zare M, Haghi A, Habibi P, Hassanzadeh A. 
Assessment of physical risk factors among artisans 
using occupational repetitive actions and Nordic 
questionnaire. Int J EnviroN Health Engin.2013;2:14.

21.  Sahu S, Sett M. Ergonomic evaluation of tasks 
performed by female workers in the unorganized 
sectors of the manual brick manufacturing units in 
India. Ergonomics SA.2010;22:2-16.

22.  Pandey K, Vats A. Ergonomic hazard identifi cation of 
workers engaged in brick making factories. J Appl Nat 
Sci.2013;5:297-301.

23.  Das B. Prevalence of Work-related Musculoskeletal 
Disorders Among the Brick Field Workers 
of West Bengal, India. Arch Environ Occup 
Health.2014;69:231-40.

24.  Devi K, Kiran UV.Work Related Musculoskeletal 
Disorders among Workers in Unorganized Sector. Int 
Techn Res Applications. May 2015;3:225-9.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


