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Abstract

Background: Recent literature has identified that musculoskeletal disorders (MSD) are a significant occupational
health issue for both dentists and dental hygienists. Research on the occupational health of dental hygienists is
lacking in Australia, which is of particular concern given that it is a rapidly growing field in this country. The aims of
this research are to investigate the prevalence of MSD and correlating regions of pain among Australian dental
hygienists. A self-reporting questionnaire was distributed to all registered dental hygienists in Australia. The
questionnaire was a modified version of a validated tool, used previously among health practitioners and students.

Results: A total of 624 dental hygienists responded to the questionnaire, achieving a response rate of 42%. MSD
were frequently reported by dental hygienists in the neck (85%), shoulder (70%), and lower back (68%). Of those
reporting pain, over two thirds reported that the pain lasted for longer than two days, for all body regions. Logistic
regression analysis revealed that there is a correlation between reports of MSD in the neck, shoulder and lower
back regions.

Conclusions: Overall, this study suggests that MSD are a reasonably common problem for Australian dental
hygienists, and that they often need to seek medical treatment for these problems. It is concerning that there is a
correlation between reports of MSD in the neck, shoulder and lower back regions; further studies are needed to
establish the epidemiological patterns of MSD in this profession.
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Background
Musculoskeletal disorders (MSD) are a costly health
problem, with an estimated 4.6 billion dollars being
spent on these conditions in Australia annually [1]. Work-
related MSD is a major concern for dental practitioners,
where daily work tasks sometimes place them at a high risk
of injury [2]. Dentistry is visually demanding, and re-
quires the adoption of fixed postures and the use of re-
petitive and precise hand and finger movements. It is
considered that these biomechanical risk factors combined
with psychosocial stress contribute to the development and
progression of MSD [3,4]. Despite this knowledge, MSD
prevalence rates continue to be high amongst dental pro-
fessionals, especially among dentists and dental hygienists.
Previous investigations in Australia have found that den-

tists suffer MSD at reasonably high rates, with 64% of New
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South Wales (NSW) dentists in one study reporting MSD
in the previous month [5], while over 87% of Queensland
dentists reported pain in the past 12 months [6]. Similarly
high rates have also been reported by dentists in Thailand
(78%) [7], Sweden (78%) [8] and Lithuania (91%) [9]. A re-
cent systematic review revealed back pain as the most
commonly reported MSD among dentists, while reports of
neck pain might also be high, but have been less consistent
across studies [10]. Conversely, dental hygienists appear to
more commonly report hand/wrist pain, with prevalence
rates of 64% and 69% being reported in Sweden [8]
and the USA [11]. Dental and dental hygiene student
cohorts have also reported MSD at similar rates to the pro-
fession, with over 60% of those surveyed reporting neck
pain in Australia [12,13].
In the last decade, a number of new training pro-

grams have emerged in dental hygiene in Australia. As
such, many dental practices have expanded their dental
team to include a dental hygienist. While studies in the
United States and Europe have identified MSD as a
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Table 1 Characteristics of dental hygienists

Mean SD %

Age (years) 36.5 9.5

Height (cm) 165.7 9.0

Weight (kg) 65.6 14.3

Years working as a dental hygienist 11.8 9.7

Days working per week 3.6 1.2

Hours per week

<8 7.3

9-16 10.2

17-24 16.8

25-32 26.9

>32 38.7

Patients per day 11.3 9.0

Appointment time per patient (minutes) 45.4 12.4

Type of practice*

General Private 77.1

Orthodontics 19.2

General Public 13.3

Periodontics 7.2

Paedodontics 2.0

Other 2.2

*May total >100%, as some respondents work at multiple practices.
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Figure 1 12 month prevalence of MSD reported by dental
hygienists, by body region (%).
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common complaint of dental hygienists, very little is
known about the prevalence of MSD among Australian
dental hygienists.
The aim of this study, therefore, was to investigate

the prevalence of MSD and symptom severity among
Australian dental hygienists.

Methods
This project was approved by the University of Newcastle
Human Research and Ethics Committee. All registered
dental hygienists in Australia were contacted via a sin-
gle mail-out using State/Territory Dental Board listings
in 2010. Each registered hygienist received a participant
information statement outlining the research project, a
five page survey relating to work habits and MSD and
a reply-paid, return-addressed envelope. The self-reporting
survey was comprised of 54 questions, and was a modified
version of the Standardized Nordic questionnaire (SNQ)
[14]. The SNQ is a reliable and valid tool that has been
used repeatedly among health professionals and students
in various countries, to investigate MSD [15-20]. Respon-
dents were asked to provide information regarding social
habits, qualifications and education, work habits and mus-
culoskeletal symptoms. With the aid of a diagram, the body
was divided into 11 identifiable regions, and for each re-
gion respondents were asked whether they had experi-
enced any MSD in the previous 12 month period, and
whether the pain had lasted more than two days, affected
their daily life, or required medical attention. Consent was
implied by the return of a completed anonymous survey.
Data was entered into a spreadsheet and analyzed using
statistical software to determine prevalence rates, while lo-
gistic regression analysis was performed to determine cor-
relating regions of pain.

Results
Respondent profile
A total of 624 questionnaires were returned, which
represented 42% of all surveys distributed. A small
selection of surveys were excluded from the analysis
(n = 64), due to the respondents not primarily work-
ing as a dental hygienist, or incompleteness; as such,
a total of 560 surveys were included in the final ana-
lysis. The profile of respondents was consistent with
National Dental Labour Force data [21]; that being pre-
dominantly female (96.1%), with a mean age of 36.5 years.
Only a small percentage (5.4%) identified themselves
as regular tobacco smokers, while half (56.6%) indi-
cated that they regularly consumed alcohol. The re-
spondent profile suggests many hygienists work part-time
(averaging 3.6 days per week) in general private practices
(77.1%), with an average of 45 minutes scheduled for
each patient appointment. The characteristics of respon-
dents are summarized in Table 1.
Musculoskeletal disorders
The prevalence of MSD, by body region, is summarized
in Figure 1. More than two-thirds of respondents indi-
cated that they had experienced MSD in the neck, shoul-
der and lower back regions in the past 12 months, while
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more than half had experienced upper back and wrist/
hand MSD. MSD in the lower extremities (hips/thighs,
knees, calf/lower leg, ankles/feet), was reported by less
than 17% of the respondents.

Symptom severity
The number and proportion of respondents who indi-
cated that their MSD lasted longer than two days, af-
fected their daily life, or required medical attention is
presented in Table 2. More than two-thirds of those
reporting MSD indicated that their pain lasted more
than two days. In nearly all body regions (the exception
being forearms), half of those reporting MSD revealed
that their pain affected their daily life. Those hygienists
who required medical treatment as a result of their MSD
represented between 36% (wrist/hand) to 67% (hips/
thighs) of those experiencing any MSD.

Correlations
Dental hygienists experiencing neck MSD are more
likely to report MSD in the shoulder (OR: 6.88, 95%CI
4.10-11.67, p<0.01) and lower back (OR:2.96, 95%CI
1.77-4.95, p<0.01). Shoulder MSD also statistically cor-
related with lower back MSD (OR: 1.63, 95%CI 1.08-
2.47, p<0.02).

Discussion
This study explored the prevalence of MSD and symptom
severity among a complete cross-section of Australian
dental hygienists. Their 12 month prevalence of neck
MSD was similar to a previous study of Australian den-
tists [6], and studies of hygienists in other countries in-
cluding the United States [22] and Canada [23]. While
many Australian dentists have reported MSD in the
shoulders, wrists/hands and lower back, in the present
Table 2 Symptom severity among Australian dental hygienist

N* % reporting MSD lasting
>2 days# (n)

Neck 473 74.6 (353)

Shoulders 388 73.5 (285)

Upper back 345 75.4 (260)

Elbows 77 77.9 (60)

Forearms 122 68.0 (83)

Wrists / hands 334 64.5 (216)

Lower back 378 69.7 (264)

Hips / thighs 92 78.3 (72)

Knees 58 77.6 (45)

Calf / lower leg 32 81.3 (26)

Ankles / feet 56 80.3 (45)

*N = number of respondents reporting any musculoskeletal symptoms in that body
# % presented as a proportion of N.
study hygienists reported upper back MSD more fre-
quently than dentists [6]. This is an interesting find-
ing, as previous research has indicated that hygienists
are more likely to report hand/wrist MSD [10]; this is
thought to have been due to repetitive scaling tasks
performed daily as a hygienist. However, a recent study
has identified that it is not only work-related tasks
that are risk factors for MSD among dental hygienists,
but also psychosocial factors, such as a lack of in-
volvement in practice decisions and work interference
in home life [24].
It is noteworthy that of the hygienists who reported

MSD, more than two-thirds reported the pain lasting
longer than two days, for each body region. Interestingly,
a study of Australian dentists found that female dentists
reported more frequent MSD symptoms (particularly
pain and headaches) than their male counterparts [5].
Similarly, female dentists in Brazil and Lithuania reported
a higher incidence of MSD compared with males [9,25].
It is concerning that hygienists may be ‘working through
the pain’ and potentially exacerbating any injury. Studies
have also shown that female dentists rate their MSD
symptoms worse than male dentists [5,7]; this may be
concerning as the dental hygiene profession is predomin-
antly female [26]. The reason for the notable difference
in how females report MSD is unclear, although it has
been suggested that females may pay more attention to
their health and well-being, or that they may have a lower
pain threshold or are less resistant to constant muscu-
loskeletal tension [9]. Furthermore, the fact that neck,
shoulder and lower back MSD were inter-correlated in
the current study indicates that dental hygienists are
suffering from MSD in more than one body region.
Whether the MSD is occurring concurrently cannot
be elucidated from this study; however, it is evident
s reporting MSD

% with symptoms affecting daily
life# (n)

% required medical
treatment# (n)

60.7 (287) 56.5 (267)

57.7 (224) 53.6 (208)

55.1 (190) 57.1 (197)

52.0 (40) 45.4 (35)

48.4 (59) 47.5 (58)

50.1 (167) 36.1 (121)

58.9 (207) 52.0 (197)

57.6 (53) 67.4 (62)

56.9 (33) 44.9 (26)

62.5 (20) 59.5 (19)

50.0 (28) 41.0 (23)

region.



Hayes et al. BMC Research Notes 2013, 6:250 Page 4 of 5
http://www.biomedcentral.com/1756-0500/6/250
that a significant proportion of the workforce is suf-
fering from MSD, and that it is interfering with their
daily life.
It is also concerning that many hygienists reported the

need to seek medical attention for their MSD. Over one-
third sought medical advice or treatment for MSD in the
neck, shoulders, upper back and lower back; these re-
ports are similar to Australian and Saudi Arabian den-
tists, where over one-third had sought medical attention
for MSD [6,27]. It has been suggested that an injured
worker often bears significant financial and social costs
coupled with their MSD [28], these factors in combin-
ation may contribute to dental hygienists taking sick
leave, reducing their hours or even leaving the profes-
sion. A survey of dental hygienists in the United States
found that those with pre-existing pain were absent from
practice due to MSD for an average of five weeks per
year [29], while more than 40% of dentists in the United
States reduced their work hours due to MSD [30] and
Swedish dentists with a high prevalence of MSD were
more likely to leave their profession [8]. Appointments
to visit doctors or physiotherapists, while beneficial and
necessary for MSD, may impact negatively on dental hy-
gienists financially in the form of increased medical costs
or lost wages, the dentist-employer by way of lost in-
come due to decreased practice productivity, and even
patient’s health and finances due to the rescheduling of
appointments. This wider impact demonstrates the need
for determining protective factors or interventions to
limit the prevalence of MSD in the profession. It should
also be noted that studies have shown that premature
ill-health retirement is most commonly attributed to
MSD among dentists [31].
The present study required participants to complete a

self-reporting survey, which may conceivably introduce
some level of response bias and limit the generalizability
of results. Nevertheless, this bias was limited as much as
possible by utilizing a survey proven to be a valid and re-
liable tool for measuring the prevalence of MSD [32].
Another potential limitation might relate to the calcula-
tion of response rates, as the bulk of surveys were
posted by State/Territory Dental Boards. This meant
that the researchers did not have direct access to data-
bases to track the number of surveys actually sent out
or “returned to sender”; a limitation which also limited
the follow-up of non-respondents. Even so, we did utilize
many other methods proven to increase response rates in
survey-based studies, including keeping the question-
naire as short as possible, the use of stamped return en-
velopes, and using the University logo on all stationary
[33]. The demographics of respondents in the present
study were consistent with National Dental Labourforce
data, and so it may be assumed the respondents were
fairly representative of the profession as a whole.
Conclusions
Overall, our study suggests that MSD are a reasonably
common problem among Australian dental hygienists,
with many reporting that it affects their daily life and re-
quires medical attention. Further research is now re-
quired to further elucidate the epidemiology of this
occupational issue, including identifying key risk factors
and their impact on employment, so that appropriately
targeted interventions may be instigated.

Abbreviations
MSD: Musculoskeletal disorders.

Competing interests
The authors declare that they have no competing interests.

Authors’ contributions
All authors were involved in the study design, data analysis and manuscript
preparation, and approved the final manuscript.

Acknowledgements
The authors gratefully acknowledge the assistance of the State/Territory
Dental Boards in Australia.

Received: 15 February 2013 Accepted: 1 July 2013
Published: 4 July 2013

References
1. Australian Bureau of Statistics: Musculoskeletal conditions in Australia: A

snapshot, 2004-2005. Canberra: Australian Bureau of Statistics; 2006.
2. Leggat PA, Kedjarune U, Smith DR: Occupational health problems in

modern dentistry. Ind Health 2007, 45:611–621.
3. Hayes MJ, Smith DR, Cockrell DJ: An international review of musculoskeletal

disorders in the dental hygiene profession. Int Dent J 2010, 60(5):343–352.
4. Puriene A, Janulyte V, Musteikyte M, Bendinskaite R: General health of

dentists. Literature review. Stomatologija 2007, 9(1):10–20.
5. Marshall ED, Duncombe LM, Robinson RQ, Kilbreath SL: Musculoskeletal

symptoms in New South Wales dentists. Aust Dent J 1997, 42(4):240–246.
6. Leggat PA, Smith DR: Musculoskeletal disorders self-reported by dentists

in Queensland Australia. Aust Dent J 2006, 51(4):324–327.
7. Chowanadisai S, Kukiattrakoon B, Yapong B, Kedjarune U, Leggat PA:

Occupational health problems of dentists in southern Thailand. Int Dent J
2000, 50:36–40.

8. Akesson I, Johnsson B, Rylander L, Moritz U, Skerfving S: Musculoskeletal
disorders among female dental personnel-clinical examination and a
5-year follow-up study of symptoms. Int Arch Environ Occup Med 1999,
72:395–403.

9. Puriene A, Aleksejuniene J, Petrauskiene J, Balciuniene I, Janulyte V: Self-
reported occupational health issues among Lithuanian dentists.
Ind Health 2008, 46(4):369–374.

10. Hayes MJ, Cockrell D, Smith DR: A systematic review of musculoskeletal
disorders among dental professionals. Int J Dent Hyg 2009, 7(3):159–165.

11. Lalumandier JA, McPhee SD, Parrott CB, Vendemia M: Musculoskeletal pain:
prevalence, prevention, and differences among dental office personnel.
Gen Dent 2001, 49(2):160–166.

12. Hayes MJ, Smith DR, Cockrell D: Prevalence and correlates of musculoskeletal
disorders among Australian dental hygiene students. Int J Dent Hyg 2009,
7(3):176–181.

13. Smith DR, Leggat P, Walsh L: Workplace hazards among Australian dental
students. Aust Dent J 2009, 54:186–188.

14. Kuorinka I, Jonsson B, Kilbom A, Vinterberg H, Biering-Sorensen F,
Andersson G: Standardised Nordic questionnaires for the analysis of
musculoskeletal symptoms. Appl Ergon 1987, 18:233–237.

15. Smith DR, Wei N, Zhang Y, Wang R: Musculoskeletal complaints and
psychosocial risk factors among physicians in mainland China. Int J Ind
Ergon 2006, 36:599–603.

16. Smith DR, Wei N, Zhou L, Wang RS: Musculoskeletal complaints and
psychosocial risk factors among Chinese hospital nurses. Occup Med
2004, 54:579–582.



Hayes et al. BMC Research Notes 2013, 6:250 Page 5 of 5
http://www.biomedcentral.com/1756-0500/6/250
17. Smith DR, Mihashi M, Adachi Y, Koga H, Ishtake T: A detailed analysis of
musculoskeletal disorder risk factors among Japanese nurses. J Safety Res
2006, 37(2):195–200.

18. Leggat PA, Smith DR, Clark MJ: Prevalence and correlates of low back
pain among occupational therapy students in Northern Queensland.
Can J Occ Ther 2008, 75(1):35–41.

19. Lorusso A, Vimercati L, L'Abbate N: Musculoskeletal complaints among
Italian x-ray technology students: a cross-sectional questionnaire survey.
BMC Res Notes 2010, 3:114.

20. Smith DR, Choe M, Chae Y, Jeong J, Jeon M, An G: Musculoskeletal
symptoms among Korean nursing students. Cont Nurse 2005, 19:151–160.

21. Australian Institute of Health and Welfare Dental Statistics and Research
Unit: Dental hygienist labour force in Australia 2005. Adelaide: The University
of Adelaide; 2008.

22. Anton D, Rosecrance J, Merlino L, Cook T: Prevalence of musculoskeletal
symptoms and carpal tunnel syndrome among dental hygienists. Am J
Ind Med 2002, 42:248–257.

23. Liss GM, Jesin E, Kusiak RA, White P: Musculoskeletal problems among
Ontario dental hygienists. Am J Ind Med 1995, 28:521–540.

24. Hayes MJ, Taylor JA, Smith DR: Predictors of work-related musculoskeletal
disorders among dental hygienists. Int J Dent Hyg 2012, 10(4):265–269.

25. Alexandre P, da Silva I, de Souza L, Camara V, Palacios M, Meyer A:
Musculoskeletal disorders among Brazilian dentists. Arch Environ Occup
Health 2011, 66:231–235.

26. Luciak-Donsburger C, Aldenhoven S: Dental hygiene in Australia: A global
perspective. Int J Dent Hyg 2004, 2:165–171.

27. AlWazzan KA, Almas K, ElShethri SE, AlQuahtani MQ: Back and neck problems
among dentists and dental auxiliaries. J Cont Dent Prac 2001, 2(3):1–10.

28. Warren N: Causes of musculoskeletal disorders in dental hygienists and
dental hygiene students: A study of combined biomechanical and
psychosocial risk factors. Work 2010, 35:441–454.

29. Osborn J, Newell K, Rudney J, Stoltenberg J: Musculoskeletal pain among
Minnesota dental hygienists. J Dent Hyg 1990, 64(3):132–138.

30. Garbin A, Garbin C, Moimaz S, Baldan R, Zina L: Dental practice and
musculoskeletal disorders association: a look at the evidence.
Arch Environ Occup Health 2011, 66:26–33.

31. Brown J, Burke F, Macdonald E, Gilmour H, Hill K, Morris A, White D,
Muirhead E, Murray K: Dental practitioners and ill health retirement:
causes, outcomes and re-employment. Br Dental J 2010, 209:E7.

32. Palmer K, Smith G, Kellingray S, Cooper C: Repeatability and validity of an
upper limb and neck discomfort questionnaire: the utility of the
standardized Nordic questionnaire. Occup Med 1999, 49(3):171–175.

33. Edwards P, Roberts I, Clarke M, DiGuiseppi C, Pratap S, Wentz R: Increasing
response rates to questionnaires: a systematic review. BMJ 2002,
324:1183–1192.

doi:10.1186/1756-0500-6-250
Cite this article as: Hayes et al.: Musculoskeletal disorders and symptom
severity among Australian dental hygienists. BMC Research Notes
2013 6:250.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit


	Abstract
	Background
	Results
	Conclusions

	Background
	Methods
	Results
	Respondent profile
	Musculoskeletal disorders
	Symptom severity
	Correlations

	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgements
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /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
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  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 /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.440 793.440]
>> setpagedevice


