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INTRODUCTION

The financial resources are generally limited for all types of
ventures, as outlined in the article by Hardin on “Lifeboat
Ethics” describing the nature of financial resources. The article
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ABSTRACT

Objectives: The aim of this study was to determine the effect of structured training on the student’s
performance in the objectively structured performance evaluation (OSPE) at the end of the community
medicine clerkship. Methoedology: A quasi-experimental study was conducted using post-test only, non-
equivalent control group design to assess the impact of structured training on performance of medical
students in OSPE in community medicine clerkship. A 45-station OSPE was conducted integrating all the
domains of learning that is higher order cognitive domain, the psychomotor domain, and affective domain.
Of 84 students rotating through the 2 weeks clerkship in the Community Medicine Department, 40 students
(“trained” group) went through a structured training program. Results: Of the 40 students who underwent
the structured training program 36 (30%) passed the OSPE when compared to 21 (48%) out of 44 who did not
undergo the structured training (P < 0.001). This association of training with passing OSPE was significant
in the sub-group of 44 female students (31% vs. 50%) as well as the 40 male students (89% vs. 45%) with
regards to the trained versus the untrained groups (P = 0.001 and P = 0.002 respectively). An improved
pass percentage was also seen in the trained group when compared within the sub-groups of students
who had attended <75% of the classes as well as those who had failed in previous annual examination
(P = 0.005and P = 0.01, respectively). Conclusion: Structured training program in community medicine
clerkship is effective in enhancing the student’s learning of analytical and problem solving skills, along with
the development of relevant competencies.

KEY WORDS: Community medicine training, objectively structured performance evaluation, performance of
students

emphasizes that strict measures are needed in order to ensure
that maximum benefit is attained from limited resources [1].
In the health field the nature of a globalized world requires
that all doctors, irrelevant of their country of origin, need to
have the best possible training within a resource constrained
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environment [2]. Given that ground realities require the
two premises to be brought into agreement, there is a strong
requirement for institutions to develop curricula and their mode
of instruction in a manner that is evidence-based.

Cullen et al. [3] described structured training as “training of
a new worker through a systematically developed education
program.” Although they used this definition to describe
training in an industrial set-up, this definition can be very
apt in medical education as well. They further point out that,
compared with unstructured training, this process can be
slightly more costly, and requires more effort and man-power
from faculty. The onus on the medical education researcher,
then, is to assess if there are benefits to structured training
over unstructured training. Gagné’s work published in 1985 on
purposeful learning found that programs lacking the eliciting
of knowledge are poor and incomplete if knowledge is not
elicited from participants [4]. Structured training serves the
purpose of being an excellent method of delivering and drawing
information from students [5]. It encourages self-directed
learning, encourages active participation, and is most likely to
produce good doctors [6].

For the purposes of this article, the standard didactic teaching
strategy is considered unstructured. The reason is that this
strategy reduces the role of the learner as stakcholders in their
learning process. The process is not as rigorously structured as
a training program. The standard teaching strategy is generally
considered inefficient with one article concluding that didactic
teaching is “not effective in changing physician performance,”
and fails in attracting as well as maintaining student interest [7].
In the field of medical education, a number of studies have
been conducted on the benefits of structured training in basic
sciences and in clinical or surgical fields [8-10]. Structured
training has been found to be beneficial in the development of
cognition, psychomotor skills and effect of students, irrelevant
of which field they are studying in, and their skill-set. It has
been found to improve the clinical skills [8], knowledge [9],
and attitude [10] in different groups of students.

Community health science training offers invaluable
opportunities for preparing students to work in communities [10].
The field requires a complex interplay of student’s knowledge,
skills and attitudes, and provides students with a very positive
learning experience [11]. Given the nature of community
medicine and public health, it seems to be very well suited to
a structured training program. In Pakistan, the regulatory and
policy making authorities dealing with medical education are
the Pakistan Medical and Dental Council (PMDC) and the
Higher Education Commission of Pakistan. In the PMDC
2005 curriculum, which is in use in all medical colleges and
universities across Pakistan, community medicine is considered
as a pre-clinical subject and the allocated time division is 40%
for theory and 60% for practical skills content. The curriculum
followed is subject-based but new drafts are being prepared by
the PMDC to shift to an integrated, outcome based curriculum.
The instructional methodology for practical skills development
is not described in much detail in the current curriculum. Hence
it is addressed in the curriculum implementation strategies of
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the medical universities and colleges. This has resulted in non-
standardized and unstructured practical training in community
medicine [12]. Realization of the need for giving importance
to structured training in community medicine makes the basis
of the conceptual framework for this study, predicting that
there will be a significant impact of structured training on the
performance of medical students in community medicine.
The aim of the study was to determine the effect of structured
training on medical student’s performance in the objectively
structured performance evaluation (OSPE) at the end of the
community medicine clerkship.

METHODOLOGY

The study was conducted on 4" year medical students attending
2 weeks clerkship in the Department of Community Medicine
in a public sector self-financed medical college in Lahore,
Pakistan from December 2012 to May 2013. This is a newly
commissioned medical college in Lahore and the class of 4™ year
is the first batch of this college. The college is affiliated with
the University of the Punjab and follows the curriculum of the
PMDC. The college has a very flexible attitude for adoption of
appropriate instructional methodologies in different subjects
to help n improving the learning outcomes of the graduates.

This was a quasi-experimental study, using post-test only non-
equivalent control group design. The study population consisted
of 90 students in the class of 4" year and all the students were
enrolled in the study after taking their verbal informed consent.
There were 84 students (out of 90), who were eligible for the
study as they appeared in the final OSPE. The subjects were
allocated to study and comparison group/non-equivalent control
group using procedures other than randomization. Students
at the start of the session were grouped in batches of 5 or 6
for their clinical and field rotation [Figure 1]. The batches
were allocated to different clinical departments along with the
Department of Public Health and Community Medicine. All
the 84 students were taught the theoretical basis of all of the
components to be covered in structured training via formal
lectures and tutorials. In addition to the didactic sessions to
build their knowledge base, 40 students in the study group
received structured training scheduled for 3 h 20 min daily for
10 working days. The students were briefed daily for 30 min
and then taken to the community or hospital depending on the
competencies and skills to be developed. They were required
to record their observations, document/report review findings,
and write their comments and suggestions. This was done after
analyzing and interpreting their findings through discussion
in group in the presence of a facilitator. The content covered,
skills developed and mode of skill transfer are listed in [Table 1].
At the end of the clerkship of an OSPE of the whole class was
conducted to assess the learning of students in all the areas
of community medicine taught in lectures and tutorials. The
validity of a structured training was ensured by senior faculty
members of the department through frequent visits during the
training activities, feedback from students and through end
training evaluation of students.
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Study population

Medical students in 4" year attending
Community Medicine department
(students’ strength 90)

1

Sample population

All Medical students in 4" year attending Community

Medicine department were included and no sampling

done but excluding those who were absent in OSPE
(n=84)

Allocation done using procedures other than Randomization

(Class of 90 students divided into groups of 5 or 6 students at the start of session.

Each group than randomly allocated to Community Medicine department

for training over a period of 5 months)

Training received (n=40)

(Actually 43 but 3 were absent in ETE)

s .

Failed OSPE Passed OSPE

(n=4) (n=36)

Figure 1: Flow diagram explaining methodology

Table 1: Structured training program
Topic areas covered

Skills developed Mode of teaching

Observational skills
Interviewing skills

Reproductive health
Family planning
Epidemiology, Clinical skills
Research and survey  Basic epidemiological
methodology skills
Biostatistics Counseling skills
Hospital waste Information recording ~ Teaching on specimens,
management skills models and devices
School health services Data management skills Role playing
Health education Research proposal

development skills

Professional and

research ethics skills

Briefings
Community/field visits
Hospital visits
Structured
questionnaires

Small group discussions

Objectively structured examinations have been found to be
a reliable and valid way of assessing students [13-15]. In the
Pakistani context, OSPEs have been found to be a fairer and
more reliable than the traditional method of viva voce as a
method of examination [16]. All the 84 students underwent
an OSPE consisting of a circuit of 45 stations with three rest
stations placed at approximately uniform distance; 30 stations
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Training not received

! .

Failed OSPE Passed OSPE

(n=44)

(n=23) (n=21)

were non-interactive, 6 were interactive and 9 were viva spots.
A total of 3 min was given at each station using a stopwatch.
The OSPE was designed to evaluate the ethical behavior of
participants, their clinical examination skills, interpersonal
counseling skills, their recording skills, analytical and problem
solving skills. On interactive stations, nursing students were
placed, who were trained as mock patients/clients and also in the
structured rating of students on these stations as standardized
raters. OSPE performance in the non-interactive stations was
rated using pre-formed assessment rubrics developed by senior
faculty of the department. They were rated by the junior faculty
members and counter checked by a senior faculty to ensure
validity of this objectively structured exam.

Data analysis was performed using Statistical Package for the
Social Sciences version 21 (SPSS Inc., Chicago, IL, USA).
The data are presented as frequencies and percentages for
the categorical variables and mean * standard deviation for
the numerical variables. The Chi-square test was used to
compare the categorical data, and ¢-test was used to compare
the numerical data. P < 0.05 was considered as statistically
significant for all the statistical tests.
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Verbal consent was taken from the students prior to being
allocated to the intervention group, and the consent was taken
in front of a witness. Based on the hypothesis that the structured
training would have a significant impact on the examination,
the OSPE was not factored into the internal assessment, and
did not contribute to the end-of-term examination. Students
who had not gone through the training program for the study
subsequently underwent the training. Owing to a strong rapport
already existing between the department and an open-door
policy, we encouraged the participants to bring forward any
concerns they had about the study, and they were provided
with any information and clarifications that the researchers and
participants felt were required.

RESULTS

The study was conducted on 84 students coming for clerkship
in community medicine in the Department of Public Health
and Community Medicine. Of the 40 students who underwent
structured training 18 (45%) were males and 22 (55%) were
females when compared to 22 (50%) out of 44 for both
genders in the other group, which was not given structured
training. There were 12 (30%) students who attended <75%
of the classes in a structured training group when compared to
16 (36%) students in the other group. This proportion was the
same (i.c., 30% and 36%) for the presence of students with a
supplementary status (failing in the annual examination) for
both the groups, respectively [Table 2].

A total of 36 (90%) out of 40 students passed the OSPE from
the structured training group as compared to 21 (48%) out of
44 from the other group (P < 0.001). Table 3 shows the marks
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Table 2: Student’s attributes and training

Categories Training (N (%))
Attended (N=40)  Not attended (N=44)
Gender
Males 18 (45) 22 (50)
Females 22 (55) 22 (50)
Class attendance
<75% 12 (30) 16 (36)
=75% 28 (70) 28 (64)
Presence of supplementary
status in previous exams
Present 12 (30) 16 (36)
Not present 28 (70) 28 (64)

Table 3: Student’s attributes and categories of OSPE results

Categories Total OSPE passed OSPE failed
(N (%)) (N (%))
>70% 61-70% 50-60% 44-49% <44%
marks marks marks marks marks
Overall
Training done 40 7 (18) 10(25) 19(48) 2(5) 2(5)
Training not done 44  4(9) 9(21) 8(18) 18(41) 5(11)
Gender
Female 44 9(20) 14(32) 8(18) 11(25) 2(5)
Male 40 2(5) 5(12) 19(48) 9(23) 5(12)
Class attendance
>75% 56 10 (18) 15(27) 15(27) 14 (25) 2(4)
<75% 28 1) 414 12(43) 6(21) 5(18)
Presence of
supplementary status
Supple status not 56 10 (18) 15(27) 14 (25) 12 (21) 5(9)
present
Supple status present 28  1(4) 4(14) 13 (46) 8(29) 2(7)

OSPE: Objectively structured performance evaluation

M Training attended

M Training not attended

100%

[Lp<0.001+ | | p=0.001* |

| p=0.002+ |

[ p=0.005>+ |

| p=0.01°* I

80%

60%

40%

20%

0%
Female students
(N=44)

Overall
(N=84)

* Statistically significant at p<0.05

*Fisher Exact test used because of small values

Males students

Class attendance less Supplementary status
than 75% (N=28) in previous exams
(N=28)

(N=40)

Figure 2: Objectively structured performance evaluation pass percentage in different categories comparing trained versus not trained groups
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distribution for the two groups of student showing that the
trained group generally performed better than the comparison
group with 17 (43%) getting more than 60% marks in the
trained group as compared to 13 (30%) in the other group. It
was also seen that female students had better performance than
males with 23 (52%) getting more than 60% marks as compared
to only 7 (17%) of the males. The comparison regarding class
attendance >75% (as compared to <75%) and not having
a supplementary in the previous annual examinations (vs.
having a supplementary examination) showed that in both
the categories 25 (45%) of the students who had attendance
>75% or did not have a supplementary exam got more than 60%
marks in the OSPE as compared to 5 (15%) of their respective
counterparts [Table 3]. A comparison of the mean marks in
the OSPE examination showed similar results with a trained
group, females and class attendance >75% having significantly
higher marks when compared to their counterparts as shown

in Table 4.

Figure 2 shows the comparison of the trained and untrained
groups with regards to the pass percentage in OSPE (getting
50% marks or more) by the different sub-groups of gender, class
attendance, and previous supplementary status. It is seen that
females in the trained group performed better than those in
the comparison group with a pass percentage of 91% and 50%
respectively (P = 0.001) ; this was the same for the males with
a pass percentage of 89% versus 45% (P = 0.002) respectively.
When a similar analysis was done on the sub-category of
students who had attended less than 75% of the classes (N = 28)
it was found that out of these 11 out of 12 (92%) from the
trained group passed the OSPE as compared to 6 out of 16 (38%)
students from the comparison group (P = 0.005). The same
results were found when comparing the group of students who
previously had failed in at least one of their annual examinations
and then passed in the supplementary (make-up) examination
(N = 28). It was scen that in the trained group 11 out of
12 (92%) students passed as compared to 7 out of 16 (44%) in
the comparison group (P = 0.01).

Table 4: Mean and mean difference of OSPE scores

Categories OSPE results
N Mean=SD Difference Pvalue 95% confidence
limits
Lower Upper
Training
Yes 40 53.4+8.9 5.4 0.02* 0.83 9.97
No 44 48.0+11.8
Gender
Females 44 53.2+11.8 5.4 0.02* 0.83 9.97
Males 40 47.8+8.9
Class attendance
75% or above 56 52.4+10.7 5.4 0.03* 0.55 10.25
<75% 28 47.0+10.2
Presence of
supplementary status
Supple not present 56 51.9+11.4 3.9 0.12 —1.03 8.82

Supple present 28 48.0+9.1

*Statistically significant at P<0.05, ?Fisher exact test used because of
small values, OSPE: Objectively structured performance evaluation
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DISCUSSION

Seeing that the odds of students who attended the training
sessions passing the OSPE was 9.85 times that of students who
did not attend the session, and that the results were highly
significant, it is necessary to discuss the possible reasons for
this huge difference, and to see whether or not other studies
corroborate with these findings.

To start off the discussion, we should assess the theoretical
basis of the difference in the examination results. Aalbers et al.
describe the processes that motivate students to prepare for
sessions, stating that “practical exercises promoted preparation,
especially when the exercises were discussed” [17]. This means
that didactic sessions alone are insufficient motivators for
learning. They also describe a phenomenon called “social
loafing,” wherein students exchange information between one
another. This phenomenon has been described by Dent and
Harden [18] that although large group whole-class teaching is
an indispensable part of teaching, small group work expedites
collaboration between students and enhances cooperative
learning. Although Aalbers states that this phenomenon
discourages pre-reading for sessions, Dent and Harden believe
that it is an important mechanism by which students learn, and
it contributes greatly toward their examination performance.
This premise greatly contributes toward the validity of the
argument that tutorials and structured training are better
strategies when compared to a purely didactic training format.
Results of current study support this argument very well by
showing significant impact of structured training on medical
student’s performance (P < 0.001).

Dent and Harden [18] also state that “there are strong
educational and logistical arguments for placing more emphasis
on the community as a context for student learning,” further
stating that a purely theoretical didactic training session has a
major disadvantage: Students may not see the relevance of what
1s taught to their future career as doctors. This suggests that, for
community medicine, tutorials and structured training may be
of benefit in promoting its importance for the medical students.
Abu-Zidan and Elzubeir [19] write that active, experiential
learning adds greatly to student satisfaction with teaching.
These methods stimulate greater cognitive engagement, as well
as more student-student and student-instructor interaction.

A qualitative study among speech therapy and audiology students
in South Africa [10] found that student’s outlook towards rural
practice improved significantly after a 4 days practicum, which
involved basic tasks and structured observations. Through pre
and post-studies, the authors noted that there was a change in
the attitude from an intra-personal to an interpersonal focus.
The students perceived an increase in their knowledge base,
their flexibility and sensitivity toward cultural issues, and that
they were suddenly made cognizant of their roles in a larger
context. In our study, this was reflected by their OSPE scores,
as the OSPE tested knowledge, communication skills and
attitude of students.
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Owing to a dearth of articles on the benefits of structured
training in community medicine context, parallels can to be
drawn to other fields. Several studies have been conducted
on the impact structured training has on clinical skills and
communication skills. Structured training was used to train
students in neurological skills [8], and found improvements in
the results were statistically significant; while another found
that students trained in digital rectal examinations scored
higher on the OSCE [20], while another study on the same
topic found the mean score improved to 4.9 following the
workshop as compared to 2.2 before the workshop [21] showing
similar findings as in the current quasi-experimental study.

A study by Wagner et al. [22] found that, as a result of
structured training in communication, students described
feeling an increased confidence in their ability to interview
patients, and under-stood the importance of building and
maintaining a positive rapport with the patient through
their communication skills. They also felt increasingly
cognizant of their roles as healthcare professionals. The
study also described a positive feedback from their clinical
preceptors, who noticed an increased level of preparedness
among students who had participated in the training
program. Another study by Lim et al. [23] found that
OSCE scores based on the Jefferson scale of physician
empathy rose significantly following a structured course on
empathy. Another study found that residents who under-went
structured training for laparoscopic skills on box-sets [24]
had significantly higher global rating scale scores at the end
of course, indicating that they were had greatly improved
their skills, and had better retention after 5> months. A similar
study [25] found that that structured training improved
dexterity and laparoscopic skills. All these evidence provides
a strong support for the findings of the present study,
emphasizing the importance of structured training and its
impact on student’s performance and learning.

This study attempted to rule out potential confounders by
assessing gender, attendance records as well as supplementary
examination status. It was interesting to note that the improved
overall performance in the trained group was maintained across
the different sub-groups that were compared including among
those students who attended <75% of the classes or had failed
at least once in an annual examination in the past.

The study was a quasi-experimental because of the difficulty in
randomization. The control group was non-equivalent and no
pre-test was conducted, which may affect the comparability of
the two groups under study. This study demonstrates the fact
that a structured training program is beneficial to the students,
and is a worthwhile endeavor despite the resource requirements
associated with such a program.

CONCLUSION

Structured training in the subject of community medicine
in medical school has a significant impact on enhancing the
learning of students as measured by OSPE.

J Contemp MedEdu e 2014 e Vol2 e Issue?

Humayun, et al.: Impact of structured training on medical students’ performance
ACKNOWLEDGEMENTS

We acknowledge the support provided by Mr. Ali Shuja Kazmi
in data management.

REFERENCES

1. Hardin G. Lifeboat ethics. Psychol Today 1974,8:38-43.

2. Schwarz MR, Wojtczak A. Global minimum essential requirements:
A road towards competence-oriented medical education. Med Teach
2002;24:125-9.

3. Cullen JG, Sawzin S, Sisson GR, Swanson RA. Training, what's it
worth. Train Dev J 1976;30:12-20.

4. Gagne RM. The Conditions of Learning and Theory of Instruction.
New York: Holt, Rinehart and Winston Inc.; 1985.

5. Bowen JL. Educational strategies to promote clinical diagnostic
reasoning. N Engl J Med 2006;355:2217-25.

6.  Spencer JA, Jordan RK. Learner centred approaches in medical
education. BMJ 1999;318:1280-3.

7. Davis D, O'Brien MA, Freemantle N, Wolf FM, Mazmanian P, Taylor-
Vaisey A. Impact of formal continuing medical education: Do
conferences, workshops, rounds, and other traditional continuing
education activities change physician behavior or health care
outcomes? JAMA 1999;282:867-74.

8. Moore FG, Chalk C. Improving the neurological exam skills of medical
students. Can J Neurol Sci 2012;39:83-6.

9. Hanna MN, Donnelly MB, Montgomery CL, Sloan PA. Perioperative
pain management education: A short structured regional anesthesia
course compared with traditional teaching among medical students.
Reg Anesth Pain Med 2005;30:523-8.

10. Watermeyer J, Barratt J. “I live in a bubble”: Speech-language therapy
and audiology students’ expectations and experiences of a rural
community work practicum. Rural Remote Health 2013;13:2131.

11. Barrett FA, Lipsky MS, Lutfiyya MN. The impact of rural training
experiences on medical students: A critical review. Acad Med
2011,86:259-63.

12.  Pakistan Medical & Dental Council. Curriculum of M.B.B.S. Islamabad:
Pakistan Medical & Dental Council; 2006. Available from: http://
www.pmdc.org.pk/LinkClick.aspx?fileticket=EKfBIOSDTKE%3D.
[Accessed on 2013 Aug 18].

13. Merrick HW, Nowacek GA, Boyer J, Padgett B, Francis P,
Gohara SF, et al. Ability of the objective structured clinical
examination to differentiate surgical residents, medical
students, and physician assistant students. J Surg Res
2002;106:319-22.

14. Tervo RC, Dimitrievich E, Trujillo AL, Whittle K, Redinius P,
Wellman L. The objective structured clinical examination (OSCE)
in the clinical clerkship: An overview. S D J Med 1997;50:153-6.

15.  Prislin MD, Fitzpatrick CF, Lie D, Giglio M, Radecki S, Lewis E. Use
of an objective structured clinical examination in evaluating student
performance. Fam Med 1998;30:338-44.

16. RehmanR, Syed S, Igbal A, Rehan R. Perception and performance of
medical students in objective structured practical examination and
viva voce. Pak J Physiol 2012;8:33-6. Available from: http://www.
pps.org.pk/PJP/8-2/Rehana.pdf.

17. Aalbers MW, Hommes J, Rethans JJ, Imbos T, Muijtiens AM,
Verwijnen MG. Why should | prepare? A mixed method study
exploring the motives of medical undergraduate students to
prepare for clinical skills training sessions. BMC Med Educ
2013;13:27.

18. DentJ, Harden RM. A Practical Guide for Medical Teachers. Churchill
Livingstone; 2013. Available from: http://www.vietnhim.com/
nhacpho/nep/book/092-PracticalGuideForMedicalTeachers.pdf.
[Accessed on 2013 Aug 18].

19.  Abu-Zidan FM, Elzubeir MA. An interactive problem-solving approach
to teach traumatology for medical students. World J Emerg Surg
2010;5:24.

20. Popadiuk C, Pottle M, Curran V. Teaching digital rectal examinations
to medical students: An evaluation study of teaching methods. Acad
Med 2002;77:1140-6.

21. Isherwood J, Ashkir Z, Panteleimonitis S, Kumar N, Hemingway
D, Miller AS, et al. Teaching digital rectal examination to medical

107



Humayun, et al.: Impact of structured training on medical students’ performance

22.

23.

24.

108

students using a structured workshop-a point in the right direction?
J Surg Educ 2013;70:254-7.

Wagner PJ, Lentz L, Heslop SD. Teaching communication skills: A
skills-based approach. Acad Med 2002;77:1164.

Lim BT, Moriarty H, Huthwaite M. “Being-in-role”: A teaching
innovation to enhance empathic communication skills in medical
students. Med Teach 2011;33:e663-9.

Supe A, Prabhu R, Harris I, Downing S, Tekian A. Structured training on
box trainers for first year surgical residents: Does it improve retention
of laparoscopic skills? A randomized controlled study. J Surg Educ
2012;69:624-32.

25. Melvin WS, Johnson JA, Ellison EC. Laparoscopic skills enhancement.
Am J Surg 1996;172:377-9.

© GESDAV; licensee GESDAV. This is an open access article licensed under
the terms of the Creative Commons Attribution Non-Commercial License
(http://creativecommons.org/licenses/by-nc/3.0/) which permits unrestricted,
non-commercial use, distribution and reproduction in any medium, provided
the work is properly cited.

Source of Support: Nil, Conflict of Interest: None declared.

J Contemp MedEdu e 2014 e Vol2 e Issue?




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /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 /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /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 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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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 [612.000 792.000]
>> setpagedevice


