
335

ORIGINAL ARTICLE
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SUMMARY
Background. In recent years there has been an increase in the use of self-administered questionnaires to

accurately assess intervention outcomes in hand surgery in order to determine the quality of healthcare. This

prospective study aims to evaluate and assess the validity, reliability, responsiveness, and bias of a number of

outcome measure for Carpal Tunnel Syndrome (CTS) including the disease-specific Boston questionnaires

(BQ), and the region-specific Disability of Arm, Shoulder, and Hand (DASH) questionnaires and Manchester

Modified Disabilities of the Arm, Shoulder and Hand (M2DASH) questionnaires, and comparing the results to

Nerve Conduction Studies (NCS). 

Material and methods. Forty-eight patients with clinical signs of CTS confirmed by NCS completed the

BQ, DASH and M2DASH questionnaire at different time intervals peri-operatively. The scores were analysed

to assess validity, reliability, responsiveness, and bias of the questionnaires. Validity analysis for the three ques-

tionnaires showed strong positive correlations and there was no age, gender, hand dominance, or side affected

bias in the questionnaires. 

Results. No significant correlation was obtained between the questionnaires and NCS. Significant results

for responsiveness were noted in BQ symptom severity scale only. 

Conclusions. 1. This study has shown that the BQ, DASH and M2DASH Questionnaires are valid and reli-

able outcome measures for CTS. 2. In terms of responsiveness, the DASH and M2DASH questionnaires are not

as responsive as the BQ scores over the initial post-op recovery period. 3. We would therefore recommend that

the Boston Questionnaire be used to assess early post-operative patient related outcome measures for Carpal

Tunnel Syndrome. 
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BACKGROUND
Carpal Tunnel Syndrome (CTS) affects 345 new

cases per 100,000 persons per year [1,2].  It results

from a compression of the median nerve between the

transverse carpal ligament, the flexor tendons and the

carpal bones at the wrist level and is characterized by

paraesthesia, pain, and weakness in the forearm [3-

7]. There are various conservative treatments for

CTS and, if conservative treatments fail to provide

symptomatic relief, surgical release of the compres-

sion is sought in 80% of all cases [4,8,9].  

In recent years, it has become essential to accu-

rately assess and monitor the intervention outcomes

in hand surgery in order to determine the quality of

healthcare and provide an evidence-based practice

[10-12]. In order to evaluate the success of the surgi-

cal intervention for CTS, a variety of region-specific

and disease-specific outcome measures have been

developed and used over the years. Self-administered

questionnaires are one of the most commonly used

outcome measures. Katz et al (1994), found that meas-

uring patients’ symptom severity using a self-adminis-

tered questionnaire is four times more sensitive to clin-

ical change. Moreover, measuring functional limita-

tions caused by CTS using questionnaires has been

found to be twice more sensitive to clinical progress

than the usual objective tests. Accordingly, it is expect-

ed that the use of regional outcome measures specific

to the hands will continue to increase [10,13].

Generic outcome measures have been shown to

be less sensitive and responsive to clinical change over

time in CTS. Therefore regional-specific and disease-

specific questionnaires are the most widespread out-

come measures used to evaluate the effect of CTS

decompression surgery [11,14]. The most frequently

used disease-specific questionnaire for CTS is the

Boston Questionnaire (BQ), and the most frequently

used region-specific questionnaire is the Disabilities

of the Arm, Shoulder, and Hand score (DASH) [11].

Recently Khan et al. (2008) introduced the Manche -

ster-modified version of the region-specific DASH

score (M2DASH), which is validated by the origina-

tors as a reliable and responsive outcome measure for

hand injuries only. Some clinicians consider Nerve

Conduction Studies (NCS) a gold standard for diag-

nosis of CTS.

The self-administered BQ was developed by Le -

vine et al (1993) and is considered the ‘gold stan-

dard’ for CTS [12,15-18]. The DASH questionnaire

is an outcome measure specifically designed for upper-

extremity injuries and disorders. The DASH has been

validated as a reliable and responsive outcome meas-

ure for upper limb pathologies including CTS [12,

19-22]. Some authors argue that the DASH question-

naire is not as sensitive to clinical change as disease-

specific questionnaires [21,22], whereas others have

demonstrated that the DASH is similar to, or even

better than, disease-specific measures [12,19]. A study

by Dowrick (2006) showed that although the DASH

is region-specific outcome measure of the upper-

extremity, it also measures disability in lower-extre -

mity injuries [23]. Khan et al (2008) introduced 

a shorter and modified version of the DASH, the Man -

chester-modified Disability of Arm, Shoulder, and

Hand (M2DASH), which is more specific to upper-

limb injury than the original DASH [24]. 

This research aims to investigate the validity, reli-

ability, responsiveness, and bias of the BQ, DASH

and M2DASH questionnaire for CTS compared to

NCS data. 

MATERIAL AND METHODS

Design & Sample Size
We conducted a prospective longitudinal study of

patients who attended the outpatient orthopaedic cli -

nic and day surgery unit at the Royal Free Hospital,

Hampstead, UK from May to July 2011 inclusive.

Pa tients were enrolled in the study and asked to com-

plete the BQ, DASH and M2DASH questionnaires

while waiting for their appointment, or before their

CTS decompression surgery. All patients had the

same peri-operative management under the care of 

a single surgeon (NG). 

Inclusion & Exclusion Criteria
Patients with a confirmed diagnosis of CTS using

NCS who were scheduled for primary open carpal

tunnel decompression, and who completed at least two

sets of questionnaires were included in the study.

Patients were excluded from the study if they were

under 18 years old, pregnant or unable to complete the

questionnaire due to language or cognitive difficulties.

These inclusion and exclusion criteria are consistent

with previous studies [11,24,26,27]. A total of 48 pa -

tients met the criteria and were included in the study. 

Procedure
Forty-eight patients completed the first set of que -

stionnaires in the clinic or at the day surgery unit be -

fore undergoing CTS decompression. Patients were

then sent a further two sets of questionnaires spaced

out over the next six to eight weeks. The question-

naires were used to determine the validity and bias of

the questionnaires. Responsiveness was assessed in

patients who completed the questionnaire pre-opera-
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tively and post-operatively. Reliability was assessed

in patients who completed the two sets of question-

naires post-operatively. 

Statistical Analysis
All data analysis was conducted by SPSS version

19 [28]. A p value of <0.05 was taken as statistically

significant. The questionnaire scores were calculated

as specified in the questionnaires. 

Construct validity was expressed in correlation

coefficients [29]. Internal consistency was assessed

by calculating Cronbach’s alpha for each of the ques-

tionnaires [30]. To establish test-retest reliability, the

scores were correlated for the first and the second

time point using the interclass correlation coefficient

(ICC) [30]. For group comparisons, a value of 0.70

or higher is considered acceptable. For internal-res -

pon siveness, the scores preoperatively and postoper-

atively were assessed for how sensitive they were to

clinical change [31]. This was investigated by calcu-

lating effect size (ES) [mean change/ (SD of the ba -

seline scores)], and the standard response mean (SRM)

([postoperative mean – preoperative mean]/SD of the

difference) [31]. ES values <0.50, 0.50-0.80, and >0.80

were considered to represent small, moderate, and large

degrees of responsiveness, respectively [27,31], while

SRM values of 0.2 indicating small, 0.5 indicating

moderate, and greater than 0.8 large change [12,22].

A paired t-test was used to compare the results of the

BQ, DASH and M2DASH questionnaires. For exter-

nal-responsiveness, the changes of scores preopera-

tively and postoperatively were compared. The ES

and SRM values were compared using a paired t-test.

Bias in the scores was investigated by performing

correlation analysis with age, and linear regression

analysis for assumed independent variables includ-

ing age, gender, hand dominance, and the side

injured [29]. Evidence that a questionnaire is not cor-

related with different variables would give a low cor-

relation, less than 0.30.

RESULTS
The mean age of patients was 60 (SD 14.46) and

ranged from 36-87. There were 37 female and 11 male

patients. 

Validity
Patients scores at presentation were used to assess

construct and criterion validity, by using Spearman’s

correlation coefficient for BQ (subscales: BQ-func-

tional & BQ-symptom severity), DASH, M2DASH

scores and NCS results (sensory action potential (SAP),

distance motor latency (DML), and motor conduc-

tion velocity (MCV)). The questionnaire scores ap -

peared to have excellent correlation with each other

as shown in Table 1. There was, however, no signif-

icant correlation between the three questionnaires

and the NCS components. 

Reliability
Internal consistency tests showed that the ques-

tionnaires were internally consistent with a high Cron -

bach’s alpha as shown in Table 2. Test-retest reliabil-

ity results are shown in Table 3, and all results were

significant (p<0.001), suggesting good test-retest re -

producibility.

Responsiveness
Standard Response Mean (SRM), Effect Size (ES),

and the mean change of scores were calculated for all

of the questionnaires. The results in Table 3 show

that with the exception of the BQ, the other question-
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naires did not show significant results (p>0.05), with

a very small effect size recorded for the M2DASH

(ES=-0.056). The BQ subscales provided moderate

and large SRM and ES, and only BQ-SS showed sig-

nificant results indicating that the scale is sensitive to

clinical change (p=0.000). 

Bias 
Linear Regression analysis showed that the scores

of all three questionnaires were not associated with

age, gender, affected side or dominant hand, as de mon -

strated by p-values of more than 0.05. Hence, they are

unbiased outcome measures. Additionally, correlation

analysis, using Pearson’s coefficient, confirmed no

bias with age in all three questionnaires; BQ subscales

(BQ-F r=0.069, BQ-SS r= -0.156), DASH (r=0.086),

M2DASH (r=0.076). 

DISCUSSION
The use of self-administered outcome measures is

increasing and becoming more popular in hand sur-

gery to monitor the effectiveness of treatment, justi-

fy intervention and cost implications and build 

a foundation of evidence-based health care [10,29,

30]. Self-administered questionnaires are more effi-

cient than objective measures in assessing the over-

all function and disability of the hand from the pa -

tients’ own perspective [15,16]. Consequently, ques-

tionnaires must be evaluated thoroughly before they

can be widely used in clinical practice. 

This study shows that all three questionnaires have

construct validity and criterion validity. There is a strong

correlation between the three questionnaires suggest-

ing similar construct, indicating that they measure

the same concepts. The negative correlation between

the different components of the NCS of the median

nerve shows no significance in correlation with any

of the three questionnaire scores. Previous studies

assessing the relationship between NCS and self-

administered questionnaires for CTS demonstrated

similar results. Schrijver et al (2005) and Chan et al
(2005) found no association between BQ & NCS

preoperatively or postoperatively, and they conclud-

ed that NCS is more important in diagnosing CTS

and distinguishing it from other pathologies that

masquerade CTS e.g. radiculopathy or motor neuron

disease rather than measuring the outcome of the sur-

gery [32,33]. It thus appears that NCS and self-

administered outcome measures are different inde-

pendent measures with different constructs, and clini-

cians and researchers interested in CTS interventional

outcomes should assess both measures. This con clusion

is supported by other related studies [17,32-35].

This study adds further support to the reliability

of the BQ, DASH and M2DASH questionnaires by

confirming them as reliable outcome measures for

CTS. This is demonstrated by the high internal con-

sistency in the comparisons. The high value of Cron -

bach’s alpha in the DASH questionnaire is an indica-

tion of possible redundancy in the questions. High

ICC indicates that the three questionnaires have test-

retest reliability.
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Although Kotsis et al (2005) and Gummesson et
al (2003) had previously showed that the DASH is 

a responsive outcome measure for CTS when assess-

ing patients pre-operatively and six months after

CTS decompression [27,36], our study showed that

the DASH and the M2DASH had a low negative effect

size (ES) and standard response mean (SRM) indi-

cating low sensitivity to change when compared to

the BQ. In our study, sending further questionnaires

eight weeks post-operatively may not have given the

patients sufficient time to show improvement in their

functional abilities. Most previous studies that aim to

assess the outcome of CTS or other hand pathologies

via questionnaires, allowed a period of 3-6 months

after surgery for healing and recovery before sending

the final questionnaire [27,29,36]. Mallick et al (2007),

however, demonstrated that two-weeks after CTS

surgery is an adequate period to show improvement

in the questionnaire scores [18]. Different question-

naires may be more responsive at different phases of

recovery [22]. Patients who undergo CTS decompres-

sion surgery may experience immediate symptomatic

relief and only delayed functional improvement. In

this study, the BQ with its eleven questions on symp-

tom severity was able to detect clinical change better

than the M2DASH, which contains only four ques-

tions that address symptom severity. The M2DASH

may, however, be more appropriate in evaluating the

physical function once patients are fully recovered. 

This study confirmed that there is no age, gender,

hand dominance, or side affected bias present in any

of the three questionnaires evaluated. Furthermore,

when all three questionnaires were investigated for

correlation with age, they demonstrated very low cor -

relation coefficients (r<0.30) proving there is no bias

in the questionnaire scores when correlated with age. 

For future studies, it would be useful if patient

demographics were recorded to study whether such

factors would influence patient responses to the que -

stionnaires i.e. work, other pathological conditions,

ethnicity, and medication for symptomatic relief. Also,

as the majority of the questions target physical dis-

ability, it would be worth assessing the validity of the

questions by correlating them with common objec-

tive outcome measures such as grip strength and

two-point discrimination.

CONCLUSION
1. This study has shown that the BQ, DASH and

M2DASH Questionnaires are valid and reliable

outcome measures for CTS. 

2. In terms of responsiveness, the DASH and M2DASH

questionnaires are not as responsive as the BQ

scores over the initial post-op recovery period. 

3. We would therefore recommend that the Boston

Questionnaire be used to assess early post-opera-

tive patient related outcome measures for Carpal

Tunnel Syndrome. 

ACKNOWLEDGMENTS
The authors are grateful to the Ministry of Higher

Education of Saudi Arabia for granting HB a schol-

arship and the opportunity to continue educational

development.

Bakhsh H. et al., Assessment of Outcome Measures in Carpal Tunnel Syndrome

339

PIŚMIENNICTWO / REFERENCES
1. Huisstede B M, Randsdorp M S, Coert J H, et al. Carpal Tunnel Syndrome. Part II: Effectiveness of Surgical Treatments: 

A Systematic Review. Archives of Physical Medicine and Rehabilitation. 2010;91, 1005- 1024.
2. Reale F, Ginanneschi F, Sicurelli F, and Mondelli M. Protocol of Outcome Evaluation for Surgical Release of Carpal Tunnel

Syndrome. Neurosurgery.2003;53.
3. Alfonso C, Jann S, Massa R, et al. Diagnosis, treatment and follow-up of the carpal tunnel syndrome: a review. Neurological

Sciences. 2010; 31, 243-252.
4. Jordan R, Carter T, and Cummins C. A Systematic Review of the Utility of Electrodiagnotic testing in Carpal Tunnel

Syndrome. British J of General Practice. 2002;670-673.
5. Kanaan N and Sawaya R A. Carpal tunnel syndrome: modern diagnostic and management techniques. British J of General

Practic. 2001;311-314.
6. Werner R. A. and Andary M Carpal tunnel syndrome: pathophysiology and clinical neurophysiology. Clinical Neurophy -

siology. 2002; 113, 1373-1381.
7. Zyluk A. and Kosovets L. An assessment of the sympathetic function within the hand in patients with carpal tunnel syndrome.

J of Hand Surg (European Volume) 2010; 35, 402-408.
8. Turner A, Kimble F, Gulyas, et al. 2010 Can the outcome of open carpal tunnel release be predicted?: a review of the litera-

ture. ANZ Journal of Surgery 80, 50-54.
9. Uchiyama S, Itsubo T, Nakamura K, et al. Current concepts of carpal tunnel syndrome: pathophysiology, treatment, and eval-

uation. J of Orthop Science. 2010; 15, 1-13.
10. Bucher C and Hume K I. A Survey of Current Hand Assessment Practice in the UK. Hand Therapy. 2003; 8, 102-109.
11. Chatterjee J S and Price P E. Comparative Responsiveness of the Michigan Hand Outcomes Questionnaire and the Carpal

Tunnel Questionnaire After Carpal Tunnel Release. The J of Hand Surg. 2009;34, 273-280.
12. Greenslade J R, Mehta R L, Belward P, and Warwick D J. Dash and Boston Questionnaire Assessment of Carpal Tunnel

Syndrome Outcome: What is the Responsiveness of an Outcome Questionnaire? J of Hand Surg (British and European Vo -
lume). 2004;29, 159-164.

13. Khan W S, De Silva K, and Ravenscroft M. Regional Outcome Measures in Hand Surgery. In Hand Surgery: Preoperative
Expectations, Techniques and Results (Surgery-Procedures, Complications, and Results (ed. R. H. Beckingsworth): Nova
Science Publishers, Inc 2009b.

104 Baksch1:Layout 1  2012-10-04  11:37  Strona 5



14. Horng Y S, Lin M C, Feng C T, et al. Responsiveness of the Michigan Hand Outcomes Questionnaire and the Disabilities of
the Arm, Shoulder, and Hand Questionnaire in Patients With Hand Injury. The J of Hand Surg. 2010;35, 430-436.

15. Atroshi I, Johnsson R, and Sprinchorn A. Self-administered outcome instrument in carpal tunnel syndrome: Reliability, valid-
ity and responsiveness evaluated in 102 patients. Acta Orthop. 1998; 69, 82-88.

16. Dias J J, Ranjan R A, and Thompson J R. Which Questionnaire is Best? The Reliability, Validity, and Ease of Use of The
Patient Evaluation Measure, The Disabilities of Arm, Shoulder, And Hand and the Michigan Hand Outcome Measure. J of
Hand Surg (European Volume) 2008;33, 9-17.

17. Levine D W, Simmons B P, Koris M J, et al. A self-administered questionnaire for the assessment of severity of symptoms
and functional status in carpal tunnel syndrome. J Bone Joint Surg Am. 1993;75, 1585-1592.

18. Mallick A, Clarke M, and Kershaw C J. Comparing the Outcome of a Carpal Tunnel Decompression at 2 Weeks and 6 Months.
The J of Hand Surg. 2007;32, 1154- 1158.

19. Beaton D E, Katz J N, Fossel A H, et al. Measuring the whole or the parts? Validity, reliability, and responsiveness of the
Disabilities of the Arm, Shoulder and Hand outcome measure in different regions of the upper extremity. J Hand Ther. 2001
14, 128-146.

20. SooHoo N F, McDonald A P, Seiler J G, and McGillivary G R. Evaluation of the construct validity of the DASH question-
naire by correlation to the SF-36. J Hand Surg Am. 2002;537- 541.

21. Amadio P C, Silverstein M D, Ilstrup D M, et al. Outcome assessment for carpal tunnel surgery: The relative responsiveness
of generic, arthritis-specific, disease-specific, and physical examination measures. The J of Hand Surg. 1996; 21, 338-346.

22. MacDermid J C, Richards R S, Donner A, et al. Responsiveness of the short form-36, disability of the arm, shoulder, and hand
questionnaire, patient-rated wrist evaluation, and physical impairment measurements in evaluating recovery after a distal
radius fracture. J Hand Surg Am. 2000;330-340.

23. Dowrick A S, Gabbe B J, Williamson O D, and Cameron P A. Does the disabilities of the arm, shoulder and hand scoring sys-
tem only measure disability due to injuries to the upper limb?. J Bone Joint Surg Br. 2006;88-B, 524-527.

24. Khan W, Jain R, Dillon B, et al. The Manchester-Modified Disabilities of Arm Shoulder and Hand Score. Hand.  2008;3, 240- 244.
25. Hulley S B and Cummins S R. Designing Clinical Research: An Epidemiological Approach: Williams and Williams.1998.
26. Katz J N, Losina E, Amick B C, et al. Predictors of outcomes of carpal tunnel release. Arthritis & Rheumatism. 2001;44, 1184-1193.
27. Kotsis S V and Chung K C. Responsiveness of the Michigan Hand Outcomes Questionnaire and the Disabilities of the Arm,

Shoulder and Hand questionnaire in carpal tunnel surgery. J Hand Surg. 2005;81-86.
28. IBM SPSS Statistics. IBM SPSS Statistics 19. Chicago, IL: IBM Corporation 2010.
29. Khan W, Dillon B, Agarwal M, et al. The Validity, Reliability, Responsiveness, and Bias of the Manchester-Modified Disa -

bility of the Arm, Shoulder, and Hand Score in Hand Injuries. Hand 2009a;4, 362-367.
30. Terwee C B, Bot S D M, de Boer M R. Quality criteria were proposed for measurement properties of health status question-

naires. J Clin Epidemiol. 2007;34-42.
31. Husted J A, Cook R J, Farewell V T. and Gladman D D. Methods for assessing responsiveness: a critical review and recom-

mendations. J Clin Epidemiol. 2000;53, 459- 468.
32. Chan L, Turner J A, Comstock B A, et al. The Relationship Between Electrodiagnostic Findings and Patient Symptoms and

Function in Carpal Tunnel Syndrome. Archives of Phyi Medicine and Rehab. 2007;88, 19-24.
33. Schrijver H M, Gerritsen A A M, Strijers R L M, et al. Correlating Nerve Conduction Studies and Clinical Outcome Measures

on Carpal Tunnel Syndrome: Lessons From a Randomized Controlled Trial. J of Clinical Neurophysiology 2005;22.
34. Heybeli N, Kutluhan S, Demirci S, et al. Assessment of Outcome of Carpal Tunnel Syndrome: A Comparison of Electro -

physiological Findings and a Self-Administered Boston Questionnaire. J of Hand Surg (British and European Volume).
2002;27, 259-264.

35. Mondelli M, Reale F, Sicurelli F, and Padua L Relationship between the Self-Administered Boston Questionnaire and
Electrophysiological Findings in Follow-Up of Surgically-Treated Carpal Tunnel Syndrome. J of Hand Surg (British and
European Volume).2000;25, 128-134.

36. Gummesson C, Atroshi I, and Ekdahl C. The disabilities of the arm, shoulder and hand (DASH) outcome questionnaire: lon-
gitudinal construct validity and measuring self-rated health change after surgery. BMC Musculoskeletal Disorders. 2003;4, 11.

Bakhsh H. et al., Assessment of Outcome Measures in Carpal Tunnel Syndrome

Adres do korespondencji  / Address for correspondence 
Wasim S Khan, Clinical Lecturer, Institute of Orthopaedics and Musculoskeletal Sciences, 
Royal National Orthopaedic Hospital, Stanmore, Middlesex, HA7 4LP.  
E-mail: wasimkhan@doctors.org.uk

Liczba słów/Word count: 3535 Tabele/Tables: 4 Ryciny/Figures: 0 Piśmiennictwo/References: 36

Otrzymano / Received 24.05.2012 r.
Zaakceptowano / Accepted 04.09.2012 r. 

340

104 Baksch1:Layout 1  2012-10-04  11:37  Strona 6



<<
  /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
  /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

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /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 <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /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


