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PURPOSE: To translate and adapt the Bath Ankylosing Spondylitis Methodology Index (BASMI) – a metrological measurement for
the assessment of patients with ankylosing spondylitis to Brazilian-Portuguese and to analyze the applicability of the questionnaire.
METHODS: The Brazilian-Portuguese version of the Bath Ankylosing Spondylitis Methodology Index was achieved through a
translation and back-translation process. This new Bath Ankylosing Spondylitis Methodology Index version was administered to
25 consecutive patients with ankylosing spondylitis who met the 1984 New York criteria for ankylosing spondylitis and were
followed in the Soronegative Spondyloarthropathy Unit of the Rheumatology Division, São Paulo University Medical School,
from May to November 2005. In order to evaluate the applicability of the questionnaire, it was administered to patients by 2
separate observers, A and B (Rheumatologists), enabling inter-observer test analysis. After 2 weeks, the second interview was
administered to the same patients by observer A only to analyze the intra-observer test. All interviews were conducted in the
morning. The Pearson coefficient correlation was used to evaluate applicability.
RESULTS: There was no conflict stemming from translation and re-translation of Bath Ankylosing Spondylitis Methodology
Index questionnaire, and cross-cultural adaptation proved unnecessary. All components had statistically significant coefficients
for intra- and inter-observational applicability, with scores ranging from 0.85 to 1.00 and 0.80 to 0.94, respectively.
DISCUSSION: The Brazilian-Portuguese version of the Bath Ankylosing Spondylitis Methodology Index proved to be an applicable
instrument for analyzing the mobility index of Brazilian patients with ankylosing spondylitis.
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INTRODUCTION

Ankylosing spondylitis (AS) is a chronic and systemic
inflammatory osteoarticular disease. The status of disease
can be defined by laboratory, radiologic, and metrologic
variables, as well as through functional capacity1 and dis-
ease activity.2,3 However, correlation among these variables,
disease progression, and therapy success have not yet been
defined.4

The use of laboratory markers for acute stages of the
disease has remained controversial, as correlation between
disease activity and laboratory markers is not always evi-
dent.4 No single laboratory exam can establish AS diagno-
sis, but exams are nonetheless helpful for monitoring the
level of inflammatory activity. Alterations are not specific;
the patients may show anemia, as well as higher levels of
alkaline phosphatase and creatine-phosphokinase. The most
frequently used exams for diagnosis and follow-up of AS
are: (a) erythrocyte sedimentation rate, which in most pa-
tients is higher in the acute disease stage and (b) C-reac-
tive protein, for which the association with disease activ-
ity is more controversial.5

Since the 1990s, questionnaires have been developed to
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measure disease activity: the Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI),2,3 functional capacity
evaluation,6,7 radiologic findings (The Bath Ankylosing
Spondylitis Radiology Index, BASRAI),8 metrologic meas-
urements (The Bath Ankylosing Spondylitis Metrology In-
dex, BASMI),9 global status (The Bath Ankylosing Spond-
ylitis Global Score, BAS-G),10 and quality of life (Health
Quality of Life).11,12

Regarding the mobility index, there are more than 20
different assessments are available for disease evaluation.
However, Jenkinson et al9 devised 5 minimum measure-
ments, which form the BASMI, as follows: cervical rota-
tion, wall-tragus distance, lumbar lateral flexion, modified
Schöber index, and maximum intermalleolar distance.

Cervical rotation occurs at the atlantoaxial joint, being
a reproducible measurement reflecting the importance of
neck function.13 Wall-tragus distance is a measurement of
lower cervical spine flexion and upper thoracic kyphosis.
It provides an accurate assessment of proximal axial dis-
ease progression and is highly reproducible.14 Lateral spi-
nal flexion occurs at the lower thoracic and the lumbar
spine and is often the earliest restricted movement in AS.15

The modified Schöber index16,17 measures vertebral flexion.
Intermalleolar distances assess hip and pelvic soft tissues.

Each of these parameters is scored between 0 and 2,
depending on the disease involvement (0: mild, 1: moder-
ate, 2: severe disease involvement). The sum of all meas-
urement scores on the evaluation questionnaire is divided
by 5, giving the BASMI value with a final score ranging
from 0 to 2.

In order to use the instrument internationally, this ques-
tionnaire should first be translated into the native country
language and then adapted to the culture. Moreover, its
measurement capacity should be evaluated after the trans-
lation and cultural adaptation process, in order to guaran-
tee that the new version of the questionnaire has the same
efficacy as the original.

Hitherto, no Brazilian-Portuguese versions of AS dis-
ease measuring instruments had been available, especially
any covering the metrological aspects. The aim of the
present work was to translate and adapt the BASMI into a
Brazilian-Portuguese version.

MATERIALS AND METHODS

Patients. We analyzed 25 patients with AS from the
Soronegative Spondyloarthropathy Unit of the Rheumatol-
ogy Division, São Paulo University Medical School, from
May to November 2005. All analyzed patients fulfilled the
modified New York criteria for AS18 and were clinically sta-
ble, having signed informed consent forms.

The translation of the BASMI from English to Brazil-
ian-Portuguese and its adaptation to Brazilian culture were
performed according to international recommendation cri-
teria.19

Translation to Brazilian-Portuguese. The BASMI was
initially translated independently into Portuguese by 2 Bra-
zilian teachers of English, who were informed about the
purpose of the present study. The 2 versions (V1 and V2)
were compared, and after consensus amongst the transla-
tors and one of the authors of the current work (Rheuma-
tologist), the first draft of the Brazilian-Portuguese version
was produced (V12).

Re-translation. The first version in Brazilian-Portu-
guese (V12) was then retranslated back into English twice
(R1 and R2) by 2 teachers who were native speakers of
English and blind to the purpose of the study. Subsequently,
a comparison was made among the 2 back-translated ver-
sions (R1 and R2) and the original instrument in English
in order to remedy any arising discrepancies.

Applicability evaluation. The applicability of the Bra-
zilian-Portuguese version of the BASMI was evaluated
through 3 interviews by 2 set observers: A and B
(Rheumatologists). Two evaluations were made independ-
ently by observers A and B on the same day. Two weeks
after the first interview, a second evaluation was made by
observer A. All interviews were conducted in the morning
period.

Questionnaire administration. (a) Evaluation of cer-
vical rotation, based on joint motion:20 patient lies in neu-
tral position and the goniometer is placed centrally on the
forehead. The patient is then asked to turn their head as
far as possible to the right and then to the left; (b) Tragus
to wall distance, according to Tomlinson et al:14 the patients
stands with heels and buttocks touching the wall, knees
straight, shoulders back and places the head as far back as
possible, keeping the chin in; (c) Lateral lumbar flexion,
according to Pile et al:21 the same starting position as for
the wall-tragus distance Initially, the upper limb is ex-
tended, without spine orientation, and the distance between
finger extremities and floor is obtained. The ventral part
of the hand is then extended to the lateral part of the thigh,
and patient is instructed to move their hand in the direc-
tion of the floor, bending the spine laterally. Another meas-
urement of the distance between extremities of fingers and
the floor is taken. The difference between the 2 measure-
ments constitutes the lateral flexion spine measurement.
This process is repeated on the other side. (d) lumbar
flexion, according to Macrae & Wrigh:16 the same patient
position as the previous test, but the observer, far from the
wall, marks the first point between the posterosuperior iliac
spine, while the second point is marked 10 cm above this,
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and the third 5 cm below the first, creating a 15-cm line
with 3 points. The patient flexes the column forwards, with
the knee extended. The distance between the superior and
inferior point is measured, where a measurement of more
than 15 cm is considered normal. (e) Intermalleolar dis-
tance, according to Calin:22 the patient, in supine position
with knees straight and feet pointing straight up, is asked
to separate the legs as far as possible, and the distance be-
tween the medial malleoli is measured.

All 5 scores obtained from the evaluation questionnaire
are added, and the total is divided by 5 to obtain the BASMI
value.

Statistical analysis. The Pearson coefficient was used
to evaluate the intra and inter-observer applicability of the
questionnaire. A P value < 0.05 was considered statistically
significant.

RESULTS

The translated questionnaire was administered to 25
patients with AS. Table 1 shows the demographic and clini-
cal features of population study sample. The mean age ±
standard deviation (SD) was 52.0 ± 13.5 years, with male
gender predominance (21 patients, 84%). The mean age ±
SD at onset of clinical symptoms was 36.0 ± 5.5 years, with
mean disease duration of 16 years. All patients showed ra-
diologic alteration of sacroiliac articulations. Out of those
diagnosed with AS, 17 (68%) patients presented radiologi-

cal alteration and clinical manifestations of the lumbar seg-
ment, 6 (24%) of the cervical column; 25 (100%) of the
sacroiliac; 13 (52%) of the hip; 8 (32%) presented periph-
eral alterations, and 3 (12%) presented enthesitis.

Adaptation of the Brazilian-Portuguese version of the
BASMI (Table 2) to the local culture was unnecessary,
since it was based on the metrological evaluation.

The inter- and intra-observer applicability, analyzed by
Pearson correlation coefficient, showed a satisfactory re-
sult (Table 3), ranging from 0.85 to 1.00 (intra-observa-
tional test) and 0.90 to 0.96 (inter-observational test).

DISCUSSION

There is no gold standard of laboratory or clinical meas-
urement to evaluate AS across different clinical aspects.
The use of laboratory markers in acute stages of the dis-

Table 3 - Evaluation of intra and inter-observational
applicability of the BASMI Brazilian-Portuguese version

Measurement (parametric) r value P value

Intra-observational
Wall-tragus distance 1.00 < 0.05
Lumbar flexion 0.85 < 0.05
Cervical rotation 0.90 < 0.05
Lumbar side flexion 1.00 < 0.05
Intermalleolar distance 0.96 < 0.05

Inter-observational
Wall-tragus distance 0.94 < 0.05
Lumbar flexion 0.90 < 0.05
Cervical rotation 0.91 < 0.05
Lumbar side flexion 0.92 < 0.05
Intermalleolar distance 0.96 < 0.05

Table 2 - Questionnaire, The Bath Ankylosing Spondylitis
Metrology, in the original version and in the version
translated into the Brazilian-Portuguese language

Índice Metrológico de Espondilite Anquilosante
(The Bath Ankylosing Spondylitis Metrology Index)

Pontuação (Score)
0 1 2

Distância parede-trago <15 cm 15~30 cm >30 cm
Wall-tragus distance
Flexão lombar >4 cm 2~4 cm < 2 cm
Lumbar flexion
Rotação cervical > 70º 20~70º < 20º
Cervical rotation
Flexão lombar lateral > 10cm 5~10 cm < 5 cm
Lumbar side flexion
Distância intermaleolar > 100 cm 70~100 cm < 70 cm
Intermalleolar distance

Table 1 - Laboratory and demographic features of 25
consecutive patients with ankylosing spondylitis

Demographic and laboratory features n = 25

Mean of age ± Standard deviation (years) 52.0 ± 13.5
Male sex (%) 21 (84)
Ethnic White (%) 20 (80)

Black (%) 5 (20)
Initial of disease (mean of age ± SD: years) 36.0 ± 5.5
Alteration cervical (%) 6 (24)

thoracic (%) 1 (4)
lumbar (%) 17 (68)
peripheral (%) 8 (32)
ocular (uveitis) (%) 4 (16)

Medications Nothing (%) 6 (24)
Sulphasalazine (%) 15 (60)
Methotrexate (%) 7 (28)
Infliximab (%) 3 (12)
Azathioprine (%) 1 (4)
Cyclosporin (%) 1 (4)

Medicine Nothing (%) 6 (24)
Monotherapy (%) 14 (56)
Two or more medicine (%) 5 (20)

Hemoglobin (mg/dL) 14.2 ± 0.4
Albumin (mg/dL) 3.6 ± 0.1
Creatinine (mg/dL) 0.9 ± 0.3
Hemo sedimentation rate (mm/h) 11.9 ± 2.6
C-reactive protein (mg/dL) 9.4 ± 1.6
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ease remains controversial because of the possibility of no
correlation between activity and disease progression.1

Since the 1990s, serial questionnaires have been devel-
oped to measure AS disease status in different aspects (ac-
tivity, functional capacity, radiological findings, metrologi-
cal measures, global status, and quality of life). However,
these instruments have not been made available in Brazil-
ian-Portuguese to evaluate Brazilian AS patients and allow
comparison of results across different studies, particularly
for natural disease history and therapeutic intervention vari-
ables.

In the present work, we translated the BASMI into a
Brazilian-Portuguese version. There was no conflict in
translation and re-translation of the original version of
BASMI, and there no need for cultural re-adaptation, by
virtue of its exclusively medical and technical terminology
content. Moreover, the applicability of the translated ques-
tionnaire showed good correlation both in intra-observa-
tional and inter-observational tests.

Since there is no gold-standard questionnaire able to
correlate with different stages of the disease, questionnaire
applicability validation is hampered. Jones et al,10 for ex-
ample, correlated BASMI with BAS-G results and obtained
negative correlation of 0.16. Kennedy et al23 correlated ra-
diological scores with 5 points on the BASMI, obtaining
low correlation values between 30% and 50%. The low cor-

relation could be explained by other factors such as purely
radiological alterations, physical limitation, soft tissue, and
enthesopathic lesion alterations. Moreover, disease activ-
ity at the time of measurement by BASMI may not have
corresponded to radiological findings.

BASMI validation could be possible, for example, by
administering the questionnaire to a group of patients with
initial or progressive disease stages, and with or without
physiotherapeutic treatment. However, the difficulty in ob-
taining sufficient patients not undergoing physiotherapy
treatment is a limiting factor.

In the present work, a prospective study of metrologi-
cal evaluation to validate the Brazilian-Portuguese version
of the BASMI was not carried out because patients
analyzed had been diagnosed with AS for more than 18
years. Furthermore, the majority of patients had reached
disease sequelae stages, apart from having been submitted
to physiotherapy treatment, thereby making metrological
analysis difficult. Nonetheless, it should be noted that the
present study was a pilot test that confirmed the applica-
bility of the Brazilian-Portuguese version of BASMI in our
environment.

Further studies with more patients at earlier stages of
AS, or with a longer duration and activity period of the
disease should be conducted in order to validate the present
Brazilian-Portuguese version of the BASMI.

RESUMO

Shinjo SK, Gonçalves R, Kowalski S, Gonçalves CR. Ver-
são em língua portuguesa do Brasil e a reprodutibilidade
do questionário de índice de mobilidade para espondilite
anquilosante. Clinics. 2007;62(2):139-44.

OBJETIVO: Traduzir e adaptar para a língua portuguesa
do Brasil o Bath Ankylosing Spondylitis of Metrodology
Index (BASMI) - instrumento de mensuração metrológica
de pacientes com espondilite anquilosante - além de ava-
liar a reprodutibilidade deste questionário.
MÉTODOS: O Bath Ankylosing Spondylitis of Metro-
dology Index em versão língua portuguesa do Brasil foi ob-
tida após processo de tradução e retro-tradução. Essa nova
versão foi aplicada em 25 pacientes consecutivos com

espondilite anquilosante, que preenchiam os critérios modi-
ficados de Nova Iorque de 1984 e que estavam em acompa-
nhamento na Unidade de Espondiloartropatia Soronegativa
do Serviço de Reumatologia da Faculdade de Medicina de
Universidade de São Paulo, de maio a novembro de 2005.
Para avaliar a reprodutibilidade, o questionário foi aplicado
aos pacientes por dois observadores fixos e independentes:
A e B (Reumatologistas), no mesmo dia, para avaliar teste
interobservador. Após 14 dias, o observador A reaplicou o
questionário aos mesmos pacientes para avaliação de teste
intra-observador. Todas as entrevistas foram feitas no perío-
do de manhã. O coeficiente de correlação de Pearson foi usa-
do para avaliação da reprodutibilidade.
RESULTADOS: Não houve conflito quanto a tradução e
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re-tradução do questionário Bath Ankylosing Spondylitis
of Metrodology Index. Também não houve a necessidade
de adaptação cultural. Todos os componentes do Bath
Ankylosing Spondylitis of Metrodology Index apresenta-
ram coeficiente estatisticamente significante para
reprodutibilidade intra e interobservadores, com escores,
respectivamente, variando entre 0,85 a 1,00, e 0,80 a 0,94.
DISCUSSÃO: O Bath Ankylosing Spondylitis of Metrodo-

logy Index, versão para a língua portuguesa do Brasil, mos-
trou-se ser um instrumento reprodutível para ser utilizado
na avaliação do índice de mobilidade de pacientes brasi-
leiros com espondilite anquilosante.

UNITERMOS: Espondilite anquilosante. Mobilidade. Por-
tuguês. Questionário. Tradução.

REFERENCES

1. Rigby AS, Silman AJ. Editorial outcome assessment in clinical trials of
AS. Br J Rheumatol. 1991;30:321-2.

2. Garret S, Jenkinson T, Kennedy LG, Whitelock H, Gaisford P, Calin A.
A new approach to defining disease status in ankylosing spondylitis:
the Bath Ankylosing Spondylitis Disease Activity Index. J Rheumatol.
1994;21:2286-91.

3. Calin A, MackaYK, Santos H, Brophy S. A new dimension to outcome
application of the Bath Ankylosing Spondylitis Radiology Index. J
Rheumatol. 1999;26:988-92.

4. Taylor HG, Wardle T, Beswick E.J, Dawes PT. The relationship of clinical
and laboratory measurements to radiological change in AS. Br J
Rheumatol. 1991;30:330-5.

5. Ruof J, Stuck G. Validity aspects of erythrocyte sedimentation rate and
C-reactive protein in ankylosing spondylitis. A literature review. J
Rheumatol. 1999;26:966-70.

6. Dougados M, Guegue NA, Nakache JP, Nguyen M, Amor B. Evaluation
of a function index for patients with ankylosing spondylitis. J
Rheumatol.1990;17:1254-5.

7. Calin A, Garret S, Whitelock H, Kennedy G, O’Hea J, Mallorie P et al.
A new approach to defining functional ability in ankylosing spondylitis:
the development of the Bath Ankylosing Spondylitis Functional Index.
J Rheumatol. 1994;21:2281-5.

8. Mackay K, Mack C, Brophy S, Calin A. The Bath Ankylosing
Spondylitis Radiology Index: a new validated approach to disease
assessment. Arthritis Rheum. 1998;41:2263-370.

9. Jenkinson T, Malloric PA, Whitelock HC, Kennedy, LG, Garret SL, Calin
A. Defining spinal mobility in ankylosing spondylitis: The Bath
Ankylosing Spondylitis Metrology Index (BASMI). J Rheumatol.
1994;21:1694-8.

10. Jones SD, Steiner A, Garrett SL, Calin A. The Bath Ankylosing
Spondylitis Global Score (BAS-G). Br J Rheumatol. 1996;35:66-71.

11. Daltroy LH, Larson MG, Roberts NW, Liang MH. A modification of
the Health Assessment Questionnaire for the spondyloarthropathies. J
Rheumatol. 1990;17:946-50.

12. Doward LC: Development of the ASQol: a quality of life instrument
specific to Ankylosing Spondilitis. Ann Rheum Dis. 2003;62:20-6.

13. Moffet JAK, Hughes I, Griffiths P. Measurement of cervical spine
movements using a simple inclinometer. Phys Ther. 1989;75:309-12.

14. Tomlinson MJ, Bareffot J, Dixon A ST J. Intensive in-patient
physiotherapy courses improve movement and posture in ankylosing
spondylitis. Physiotherapy. 1986;72:238-40.

15. Moll JMH, Liyanage SP, Wright V. An objective clinical method to
measure lateral spinal flexion. Rheum Phys Med. 1972;11:225-39.



144

CLINICS 2007;62(2):139-44Brazilian-portuguese version and applicability questionnaire of the mobility index for ankylosing spondylits
Shinjo SK et al.

16. Macrae IF, Wright V. Measurement of back movement. Ann Rheum
Dis. 28: 584-9, 1969.

17. Schöber Von P. The lumbar vertebral column and backache. Murch Med
WSCW. 1937;84:336-8.

18. Van der Linden S, Valkenburg HA, Cats A. Evaluation of diagnostic
criteria for ankylosing spondylitis. A proposal for modification of the
New York criteria. Arthritis Rheum. 1984;4:361-8.

19. Guillemin F, Bombardier C, Beaton D. Cross-cultural adaptation of
health-related quality of life measures: literature review and proposed
guidelines. J Clin Epidemiol. 1993;12:1417-32.

20. Joint motion: Methods of measuring and recording. Chicago IL.
American Academy of Orthopaedic Surgeons. 1965;44-64.

21. Pile KD, Laurent MR, Salmond CE, Best MJ, Pyle EA, Moloney RO.
Clinical assessment of ankylosing spondylitis. A study of observer
variation in spinal measurements. Br J Rheum. 1991;30:29-34.

22. Calin A: Ankylosing spondylitis. In: Textbook of Rheumatology, 2nd

edn. Kelly WN, Harris ED, Ruddy S, Sledge CB, editors. Philadelphia:
WB Saunders; 1985. p.993

23. Kennedy LG, Jenkinson TR, Mallorie PA, Whitelock HC, Garrett SL,
Calin A. Ankylosing spondylitis: the correlation between a new
metrology score and radiology. Br J Rheumatol. 1995;8:767-70.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Remove
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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

  /Description <<
    /ENU ()
  >>
  /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
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


