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Awareness of Colorectal Cancer Screening in 
Primary Care Physicians
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Objective: Colorectal cancer is one of the leading causes of cancer related death worldwide. Primary care physicians play 
an important role in colorectal cancer screening. However, the awareness and knowledge on the methods for colorectal 
cancer screening are still lacking. The authors aimed to assess Thai primary care physicians’ knowledge and practice 
regarding colorectal cancer screening.
Material and Method: Between October and December 2010, questionnaires were distributed to 447 Thai physicians. The 
questionnaires included demographic data, self-responded knowledge, and practice. Their responses were analyzed.
Results: Three hundred eighty seven physicians completed the questionnaires (86.5% response rate). Of these, 44.7% were 
internists, 27.4% general practitioners (GPs), 11.9% surgeons, and 16.0% other specialists. Two hundred forty of physicians 
(62%) routinely recommended colorectal cancer screening to asymptomatic, average-risk patients. Only 43% gave the 
correct recommendation for the correct starting age. Colonoscopy (47.5%) and fecal occult blood test (40.0%) were preferred 
by the majority of physicians, whereas fl exible sigmoidoscopy, double contrast barium enema, and CT colonoscopy were 
chosen by 5.7%, 4.4%, and 1.8% of physicians respectively. Surgeons had more knowledge of test effi cacy and frequency. 
They also were more aware of colorectal cancer screening than internists. Patient ignorance (66.1%), unavailability of the 
test (64.6%), unawareness of physicians (57.9%), and fi nancial problems (41.1%) were determined as barriers for colorectal 
cancer screening.
Conclusion: Although the majority of physicians are aware of colorectal cancer screening, the correct knowledge is lacking. 
Colonoscopy and FOBT are their most preferred tests. Patient ignorance, unavailability of the test, unawareness of physician, 
and fi nancial problems are the main barriers for colorectal cancer screening. Improvement in academic support services 
and standard clinical practice guideline are needed to improve overall morbidity and mortality of colorectal cancer.
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 In Thailand, colorectal cancer is the second 
most common cancer in men and third in women. The 
estimated numbers of new cancer cases from the 
National Cancer Institute of Thailand(1) were 31,582 
in men and 33,678 in women. The estimated age-
standardized incidence rates (ASR) were 11.3 per 
100,000 in men and 7.9 per 100,000 in women. The 
highest incidence rates for both genders are found in 
Bangkok (ASR 16.9 per 100,000 in men and 11.8 per 
100,000 in women). The number of patients with 
colorectal cancer in both genders has been rapidly 
increasing(1,2). Early screening and surveillance can 
reduce colorectal cancer morbidity and mortality(3,4). 

The standard screening guideline for colorectal cancer 
recommended by national expert groups is to start in 
asymptomatic average-risk adults at the age of 50(5-9).
 From the US survey of Primary Care Physicians 
(PCPs)’ Recommendations and Practices for Breast, 
Cervical, Colorectal, and Lung Cancer Screening in 
2006 and 2007(10), 99% of US physicians routinely 
recommend colorectal cancer screening to their 
asymptomatic, average-risk patients. Ninety-five 
percent of physicians routinely recommended screening 
colonoscopy and 80% of US physicians recommended 
fecal occult blood testing (FOBT). In Thailand, PCPs 
play an important role in arranging and referring 
patients for colorectal cancer screening. From a 
previous study on Thai general surgeons(11) practice in 
colorectal cancer screening, 84% of them routinely 
offered colorectal cancer screening to asymptomatic, 
average-risk population. Most started screening in an 
average-risk patient is 50-years-old and they stopped 
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screening in populations at the age above 80 years. 
Colonoscopy is the most preferred screening tool. 
However, the present study did not collect any data on 
other PCPs. Therefore, the authors have conducted a 
questionnaire survey of PCPs to assess knowledge and 
practice regarding colorectal cancer screening.

Material and Method
 Between October and December 2010, 
questionnaires were distributed to 447 Thai PCPs, 
mainly to those who worked in the medical school. 
Most of PCPs were in a subspecialty training program. 
Systematic, stratifi ed random sampling was designed 
to estimate the knowledge and practices of those four 
physicians’ groups, general practitioners, internists, 
surgeons, and other specialists. The authors estimated 
that a sample size of 368 would give a confi dence          
level of 95%. Descriptive and analytic statistics were 
used. The results were presented as percentage and 
mean ± standard deviation (SD) by comparing between 
each two groups. Statistical analysis of the results        
was done with Chi-square test or Fishers’ exact test or 
Student t-test where appropriate. A p-value of < 0.05 
was indicated as signifi cant result. SPSS version 17.0 
was used for statistical analysis. The present study      
was approved by the ethic committee of King 
Chulalongkorn Memorial Hospital. The questionnaire 
was pilot-tested on 20 PCPs (5 internists, 5 general 
practitioners, 5 surgeons, and 5 other specialists). 
Reliability testing was also performed with 20 PCPs 
using the test-retest method and revealed a median 
agreement of 70%. Most of the questions (90%)           
were properly understood. Reliability was faired 
(agreement = 50 to 60%) to good (60 to 80%) for  
almost all knowledge- and practice-based questions 
related to knowledge and practice for colorectal cancer 
screening. The fi nal version of questionnaire was 
modifi ed based on the results of pre-testing.

Results
 Three hundred eighty seven PCPs responded 
to the survey. Absolute response rate was 86.5% 
Demographics data of PCPs are shown in Table 1. Their 
mean age was 27 ± 4.1 years and 54.5% of them were 
female. Most respondents practiced from urban areas 
and the average working experience was 3.6 ± 3 years.

Knowledge and practice of colorectal cancer screening 
in primary care physicians
 Most of PCPs knows that obesity (60.7%), 
smoking (80.4%), and history of colorectal cancer            

in fi rst-degree relatives (95.1%) are risk factors of 
colorectal cancer. With respect to knowing the 
frequency for performing screening tests, 65.9% of 
PCPs correctly indicated that FOBT should be done 
annually, 24.3% knew that fl exible sigmoidoscopy  
(FS) is recommended at fi ve years interval, and 25.3% 
were aware that colonoscopy is recommended at         
10-year intervals. Few PCPs knew that double-contrast 
barium enema (DCBE; 12.1%) and CT colonoscopy 
(CTC; 18.3%) are recommended at fi ve year intervals. 
Only 44.6% of PCPs knew that polypectomy is 
indicated if the polyp is larger than 5 mm.
 Colonoscopy is the most popular tool used 
for colorectal cancer screening (47.5%), followed by 
FOBT (40.6%), FS (5.7%), DCBE (4.4%), and CTC 
(1.8%). Patient ignorance (66.1%), unavailability of 
the test (64.6%), unawareness of physicians (57.9%), 
and a financial problem (41.1%) were important 

Physician characteristic n Percentage (%)
Specialty
 Internists 173 44.7
 Surgeons   46 11.9
 Other specialists   62 16.0
 General practitioners 106 27.4
Gender
 Female 211 54.5
Age (years)
 20-29 286 73.9
 30-39   96 24.8
 ≥ 40     5   1.3
Work place
 Medical school 257 66.4
 Non-medical school 130 33.6
In training program
 Yes 216 55.8
Location of work
 Urban 243 62.8
 Rural town 144 37.2
Work experience
 1-5 years 287 74.1
 6-10 years   86 22.2
 > 10 years   14   3.7

Table 1. Characteristics of primary care physicians and  
their practice settings (n = 387)
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barriers for colorectal cancer screening. Knowledge 
and practice divided by group of PCPs is shown in 
Table 2. Most of them worked in medical school         
except GPs. Awareness of CRC screening in GPs and 
other specialists was quite low, less than 60% routinely 
recommended CRC screening and correct knowledge 
of suitable starting age.

Knowledge and practice of colorectal cancer screening 
in internists vs. surgeons
 In the present study, subgroup analysis was 
done for comparing the difference of awareness and 
practice between internists and surgeons. Table 3  
shows that the mean ages were not different between 
the two groups. Surgeons signifi cantly recommended 
colorectal cancer screening in their routine practice 
than internists (89.1% vs. 65.3%; p < 0.05), but            
there was no difference in the recommended starting 
age (63.0% vs. 52.6%; p = 0.26). With respect to  
correct knowledge of test efficacy and interval, 
surgeons knew more than internists significantly 
(colonoscopy every 10 years, 50% vs. 28.3%; p = 0.009, 
FS every fi ve years, 45.7% vs. 21.4%; p = 0.002, and 
DCBE every fi ve years, 32.6% vs. 10.4%; p < 0.05). 
Colonoscopy was the most preferred tools in both 
groups.

Discussion
 The present study shows that awareness of 
colorectal cancer screening among Thai PCPs is low 
as compared to other cancers such as breast and cervical 
cancer. Only two-thirds of PCPs routinely recommended 
colorectal cancer screening to their asymptomatic 
average-risk patients. Although the authors have 
clinical practice guideline(12) in colorectal cancer 
screening advised by the National Cancer institute of 
Thailand since 2009(12), the practices in those PCPs still 
did not follow the provided guideline.
 Another important fi nding in the present study 
is that many PCPs generally provided suboptimal 
standard in recommending colorectal cancer screening 
such as recommending at the inappropriate age or 
recommending incorrect interval. Poor distribution         
of screening guideline and training program by 
professional organization may have been factors.
 Annual FOBT, Colonoscopy every ten years, 
FS every fi ve years, and DCBE every fi ve years are 
recommended options for colorectal cancer screening 
by the clinical practice guideline from the National 
Cancer Institute of Thailand(12). CRC screening should 
be suggested to high-risk patients and asymptomatic 
average-risk at the age of 50. High-risk patients include 
patients with a history of colorectal cancer in fi rst-

Internists 
(n = 173)

Surgeons 
(n = 46)

General 
practitioners 

(n = 106)

Other 
specialists 
(n = 62)

Age (years)   30.0 ± 3.5 28.3 ± 1.5 26.9 ± 2.6 28.3 ± 2.3
Gender (% female)   90 (52%) 15 (32.6%) 48 (45.3%) 11 (17.7%)
Work in medical school 141 (81.5%) 46 (100%) 14 (13.2%) 56 (90.3%)
Routinely recommended for colorectal cancer screening 113 (65.3%) 41 (89.1%) 62 (58.5%) 24 (38.7%)
Starting age (years) ≥ 50 years   91 (52.6%) 29 (63.0%) 44 (41.5%) 16 (26.7%)
Test and frequency (years)
 FOBT every 1 year 115 (66.5%) 33 (71.7%) 69 (65.1%) 38 (61.3%)
 Colonoscopy every 10 years   49 (28.3%) 23 (50.0%) 23 (21.7%)   3 (4.8%)
 FS every 5 years   37 (21.4%) 21 (45.7%) 23 (21.7%) 13 (21%)
 DCBE every 5 years   18 (10.4%) 15 (32.6%) 12 (11.5%)   2 (3.2%)
 CTC every 5 years   11 (6.4%)   6 (13.0%)   8 (7.5%)   7 (11.3%)
Suitable test
 FOBT   74 (42.8%)   2 (4.3%) 57 (53.8%) 28 (45.2%)
 Colonoscopy   83 (48.0%) 37 (80.4%) 39 (36.8%) 20 (32.3%)

Table 2. Knowledge and practice of colorectal cancer among primary care physicians

FOBT = fecal occult blood test; FS = fl exible sigmoidoscopy; DCBE = double-contrast barium enema; CTC = CT 
colonoscopy
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degree relatives, family history of familial adenomatous 
polyposis or hereditary non-polyposis colon cancer, 
and history of colonic, or infl ammatory bowel disease. 
Average risk patients include patients without a history 
of colitis, polyp, colorectal cancer, and family history 
of cancer. The US and other national guidelines(9,12,13) 
also recommend CTC as a screening tool. In the present 
study, colonoscopy was the most popular screening 
tool followed by FOBT. The difference of tool selection 
not only depended on the PCPs’ knowledge but also 
the availability of the screening tools. Colonoscopy 
can offer tissue biopsy with possible therapeutic        
option in the same setting. However, due to limitation 
of endoscopic resources and personnel, colonoscopy 
is not widely available in Thailand.
 FOBT can be done easily and inexpensive  
but the test needs to be repeated every year. The usual 
FOBT protocol consists of collecting two samples  
from each of three consecutive bowel movements     
from home. The limitation of FOBT is that the test has 
low sensitivity (37.1 to 89.4%)(14). In addition, the test 
may be compromised by poor patient adherence. 
Nevertheless, patients with positive tests are associated 
with an increased risk of colorectal cancer or advanced 
neoplasia. Therefore, colonoscopy should be offered 
if the test becomes positive.
 Other alternative tools such as FS and CTC 
can be typically performed without sedation. The 

limitation of FS is that there may be considerable 
variation, both in depth of insertion of the scope and 
in variation of adenoma detection by FS between 
different examiners. Furthermore, FS does not examine 
the entire colorectal. DCBE is listed as one of the 
options in colorectal cancer screening. However,                
the sensitivity of DCBE is signifi cantly lower than 
colonoscopy and it does not permit removal of polyps 
or biopsy of cancers. Asia Pacifi c consensus group       
did not recommend DCBE as the first option for 
colorectal screening. There is increasing evidences to 
suggest CTC is an accurate screening method for          
the detection of colorectal cancer in asymptomatic 
average-risk adults(15,16). CTC is a minimally invasive 
imaging examination of the entire colorectal and 
rectum and requires full cathartic bowel preparation 
and restricted diet similar to colonoscopy. If patients 
have one or more polyps ≥ 6 mm find by CTC, 
colonoscopy is recommended. Moreover, no sedation 
is required and patients can return to work on the same 
day. Risks of CTC are low. The risk of perforation is 
extremely low (only 0.005%)(17).
 In comparison of the difference of awareness 
and practice between internists and surgeons, the 
authors found that surgeons had a more signifi cant rate 
for routine recommendation on colorectal cancer 
screening to their asymptomatic, average-risk patient 
than internists. Regarding the knowledge of test 

Internists (n = 173) Surgeons (n = 46) p-value
Age (years)         30.0 ± 3.5       28.3 ± 1.5   0.22
Gender (% female)         90 (52%)       15 (32.6%)   0.03
Work in medical school       141 (81.5%)       46 (100%)   0.003
Routinely recommended for colorectal cancer screening       113 (65.3%)       41 (89.1%) <0.05
Starting age (years) ≥ 50 years         91 (52.6%)       29 (63.0%)   0.27
Test and frequency (year)
 FOBT every 1 year       115 (66.5%)       33 (71.7%)   0.62
 Colorectaloscopy every 10 years         49 (28.3%)       23 (50.0%)   0.009
 FS every 5 years         37 (21.4%)       21 (45.7%)   0.002
 DCBE every 5 years         18 (10.4%)       15 (32.6%) <0.05
 CTC every 5 years         11 (6.4%)         6 (13.0%)   0.23
Suitable test
 FOBT         74 (42.8%)         2 (4.3%) <0.05
 Colonoscopy         83 (48.0%)       37 (80.4%) <0.05

Table 3. Knowledge and practice of colorectal cancer among internists and surgeons

FOBT = fecal occult blood test; FS = fl exible sigmoidoscopy; DCBE = double-contrast barium enema; CTC = CT 
colonoscopy
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effi cacy and the interval to perform colorectal cancer 
screening, surgeons had signifi cantly higher awareness 
than internists. One possible explanation of this         
fi nding is that, colonoscopy is the procedure that has 
been performed more by surgeons in several provincial 
hospitals in Thailand than internists.
 Previous studies(18,19) reported similar reasons 
for a low rate of colorectal cancer screening. Patient 
ignorance, unavailability of the test, unawareness of 
physician, and financial problems are important 
barriers for colorectal cancer screening(18,19). PCPs 
should be knowledgeable about all available screening 
methods for colorectal cancer so that patients can be 
informed about their possible options and make better 
decisions.
 The present fi ndings should be interpreted in 
the context of several limitations. First, all information 
was based on self-report. Self-reported data were             
not validated with other data sources such as medical 
records or claims. Second, the authors can report on 
level of physician knowledge. The authors cannot 
predict how this knowledge actually infl uences in         
their practice without measuring their details of 
compliance.
 In conclusion, the present study demonstrates 
that the knowledge of colorectal cancer screening 
remains low in Thai primary care physicians. 
Colonoscopy and FOBT are their most preferred tests. 
Patient ignorance, unavailability of the test, unawareness 
of physician, and fi nancial problems are main barriers 
for colorectal cancer screening in Thailand. Continuing 
education of Thai primary care physicians and raising 
public awareness in colorectal cancer screening might 
improve its effectiveness and may further reduce the 
morbidity and mortality of patients with colorectal 
cancer.

Potential confl icts of interest
 None.
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ความตระหนักในการตรวจคัดกรองมะเร็งลำไสใหญและทวารหนักของแพทยเวชปฏิบัติในประเทศไทย

เกศรินทร ถานะภิรมย, สมบัติ ตรีประเสริฐสุข, รังสรรค ฤกษนิมิตร

วัตถุประสงค: มะเร็งลำไสใหญและทวารหนักเปนหน่ึงในมะเร็งท่ีเปนสาเหตุการตายท่ีสำคัญ พบวาการตรวจคัดกรองต้ังแตระยะแรก 
สามารถลดอัตราการตายได แพทยเวชปฏิบัติมีบทบาทสำคัญในการแนะนำการตรวจคัดกรอง การศึกษาน้ีมีวัตถุประสงคที่จะสำรวจ
ความรูและแนวทางปฏิบัติของแพทยเวชปฏิบัติ ทั้งกลุมแพทยอายุรกรรม แพทยศัลยกรรม แพทยเฉพาะทางดานอ่ืน ๆ และ       
แพทยเวชปฏิบัติทั่วไปตอการแนะนำการตรวจคัดกรองมะเร็งลำไสใหญและทวารหนัก
วัสดุและวิธีการ: เก็บขอมูลโดยใชแบบสอบถามทั้งสิ้น 447 ฉบับ ในชวงเดือนตุลาคม พ.ศ. 2553 ถึงเดือนธันวาคม พ.ศ. 2553
ผลการศึกษา: จากแบบสอบถามท้ังสิ้น 447 ฉบับ แพทย 387 คน ไดสงคืนแบบสอบถามท่ีตอบครบถวนสมบูรณ (รอยละ 86.5) 
คิดเปนอายุรแพทยรอยละ 44.7, แพทยเวชปฏิบัติทั่วไปรอยละ 27.4, ศัลยแพทยรอยละ 11.9, แพทยเฉพาะทางดานอ่ืน ๆ             
รอยละ 16.0 จากการศึกษาพบวาแพทย 240 คน (รอยละ 62) แนะนำประชากร ที่มีความเสี่ยงปกติตอมะเร็งลำไสใหญ 
และทวารหนักใหตรวจคัดกรอง ในจำนวนน้ีมีเพียงรอยละ 43.0 ที่แนะนำใหเริ่มคัดกรองท่ีอายุที่ถูกตองคือมากกวา 50 ป 
โดยสวนใหญเลือกตรวจ colonoscopy (รอยละ 47.5) และ fecal-occult blood test (รอยละ 40.0) ขณะที่สวนนอยเลือกสง 
flexible sigmoidoscopy (รอยละ 5.7), double-contrast barium enema (รอยละ 4.4), CT colonoscopy (รอยละ 1.8) 
ศัลยแพทยมีความรูเร่ืองการเลือกสงตรวจระยะเวลาท่ีเหมาะสม และมีความตระหนักในการแนะนำผูปวยใหคัดกรองมะเร็งลำไสใหญ 
และทวารหนกัมากกวาอายรุแพทย ผูปวยไมเหน็ความสำคญั (รอยละ 66.1) อปุกรณไมเพยีงพอ (รอยละ 64.6) แพทยไมตระหนกัถงึ 
(รอยละ 57.9) และปญหาดานคาใชจายเปนอุปสรรคที่สำคัญ (รอยละ 41.1) ตอการตรวจคัดกรองมะเร็งลำไสใหญและทวารหนัก
สรุป: แมจะพบวาแพทยสวนใหญตระหนกัถงึความสำคัญของการตรวจคัดกรองมะเร็งลำไสใหญและทวารหนัก แตพบวายังมคีวามรู 
ที่ไมถูกตอง การตรวจท่ีแพทยสวนใหญเลือกใชคือ colonoscopy และ fecal-occult blood test อุปสรรคที่สำคัญตอการตรวจ
คัดกรองคือ ผูปวยไมใหความสำคัญ อุปกรณไมเพียงพอ แพทยไมตระหนักถึง และปญหาคาใชจาย การพัฒนาและสงเสริมดาน 
การใหความรูและแนวทางปฏิบัติมีความจำเปนอันจะนำไปสูการลดอัตราตายของมะเร็งลำไสใหญและทวารหนัก
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Appendix. Survey of primary care physicians’ colorectal cancer screening recommendations and practices

Colorectal Cancer Screening Questionnaire
 The Survey of Primary Care Physicians’ Colorectal Cancer Screening Recommendations and Practices is a survey 
of general practitioners, general internists, obstetrician/gynecologists, surgeons and other specialists. 
 In this survey, we request that you answer questions about your knowledge and practices relate to colorectal cancer 
screening. Because the survey is designed to accommodate a wide range of primary care physicians and practice settings, 
you may fi nd that some questions do not apply to you. 
 If you have any questions about the questionnaire, please call Dr. Kessarin Thanapirom at 083-068-5211.

Part 1. General Information
1. Sex □ Male □ Female
2. Age ............... years
3. What is your main primary care practice?
□ General practitioner □ Internist □ Surgeon □ Other specialists (specify) ........................................
4. What is your workplace? (specify) ..................................
5. Province ...........................................................................
6. How long do you work as physicians? (specify) ............. years
7. Are you now training in medical school?
□ Yes □ No

Part 2. Colorectal cancer screening knowledge and practice
8. Which type of cancer that your main primary care practice implemented guidelines for screening? (check all that apply)
□ Breast cancer □ Lung cancer □ Gastric cancer □ Prostate cancer □ Hepatocellular and biliary cancer
□ Cervical cancer □ Colorectal cancer (please answer to question 9-16)
9. Please complete the questions below based on your actually recommendations for colorectal cancer screening. If you do 
not routinely recommend a particular test, check “no” and go to the next question.
9.1 What is your recommended starting age.
□ ≥ 45 years  □ ≥ 50 years  □ ≥ 55 years  □ ≥ 60 years
9.2 Which screening test would you recommend for the asymptomatic average-risk patients? (check all that apply) 
9.2.1 Stool occult blood test (guiac-based or immunochemistry test)
□ No  □ Yes (specify) □ Every year □ Every fi ve years □ Every ten years 
9.2.2 Colonoscopy
□ No  □ Yes (specify) □ Every year □ Every fi ve years □ Every ten years 
9.2.3 Flexible sigmoidoscopy
□ No  □ Yes (specify) □ Every year □ Every fi ve years □ Every ten years 
9.2.4 Double-contrast barium enema
□ No  □ Yes (specify) □ Every year □ Every fi ve years □ Every ten years 
9.2.4 CT colonography
□ No  □ Yes (specify) □ Every year □ Every fi ve years □ Every ten years 
10. In your workplace, what is the suitable test for colorectal cancer screening? (choose one choice)
□ Stool occult blood □ Flexible sigmoidoscopy □ Double-contrast barium enema □ Colonoscopy □ CT colonography
11. Do you agree with history of colorectal cancer in fi rst degree relative is one of the risk factor of colorectal cancer.
□ Agree  □ Disagree
12. Do you agree with smoking increases the risk of colorectal cancer?
□ Agree  □ Disagree
13. Do you agree with obesity increases the risk of colorectal cancer?
□ Agree  □ Disagree
14. Do you agree with early colorectal cancer screening can reduce mortality?
□ Agree  □ Disagree
15. Do you agree with some type of polyp are premalignant lesion and should be removed?
□ Agree (specify, what size should be removed?) □ ≥ 5 millimeter □ ≥ 10 millimeter
□ Disagree
16. In your opinion, what are the main barriers of colorectal cancer screening? (check all that apply)
□ Lack of physician awareness □ Unavailable of test □ Financial problem □ Patient ignorance
□ Other (specify) ................................................................



<<
  /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


