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Abstract
The study aimed to assess the effect of muscle stretching exercise on neck pain and disability

among nurses in Palestine. A quasi-experimental, pre–post design with a convenience sample of

90 nurses with moderate-to-severe neck pain from two hospitals in Palestine participated in

the study. The hospitals were randomly selected to be an experimental and the other one as a

control group. The experimental group received the instruction to perform structured neck

and around shoulder stretching exercises two sessions/day for 5 days/week for 1 month. The con-

trol group was told to maintain their current level of physical activity. Results showed that the

magnitude of improvement in neck pain and disability was greater in the experimental group

than in the control group (t(88)= 8.5, P= 0.001).
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Introduction

Musculoskeletal conditions are a significant health issue to most healthcare workers and
can lead to long-term injuries, but there is no specific professional organization that cer-
tifies or controls activity and handling.1 Epidemiological reports have found that muscu-
loskeletal disorders (MSDs) are the primary occupational health issues for nurses.2

MSDs are inflammatory and degenerative processes that affect the muscles, tendons,
ligaments, joints, and peripheral,3 and they are often caused by repeated and long-term
stresses in these tissues.4 According to the World Health Organization, MSDs are work-
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related when work activities significantly lead to the development and exacerbation of
these disorders.5 The occurrence of MSDs may differ between 33.0% and 88.0%
among nurses across the world.6,7 According to a study performed in China, the preva-
lence of work musculoskeletal disorders (WMSDs) was 77.43% among nurses and
even more than half were in the neck (59.77%) and shoulder (49.66%).8 In Turkey,
the prevalence of MSDs among nurses was 79.5%.9 The prevalence of disorders was
found to be 84.0% and 76.2% in Estonia and Taiwan, respectively.10,11

Work-related symptoms of the neck and shoulder are still prevalent. Neck/shoulder
discomfort is widespread in hospital nursing staff, and patient management procedures
that include reaching and pulling are the most critical target for risk mitigation
approaches.10–12 Nursing tasks require a lot of twisting of the back, flexing of the arms
and legs and lifting and pulling the patients.1

The event of neck pain has been described as repeated episodes happening over a life-
time with various degrees of recovery between events.13 Various therapeutic methods
have been assumed for pain relief, including manual therapy, exercises, ergonomics,
multidisciplinary treatment, massage, energized splint, and individual treatment versus
group therapy.14

Exercise is viewed as an efficient strategy, particularly muscle stretching exercises
(MSE), beneficial effects on posture, blood pressure, improved range of motion.15–19

Also, MSE can minimize muscle fatigue, reduce muscle imbalance, and decrease
muscle pain.20–22 Studies have shown that daily exercise over a 10-week duration has
demonstrated beneficial benefits in reducing pain in the neck and increasing strength.23

There is inconclusive evidence of the impact of exercise on mechanical neck pain; this
has been contradicted by studies across the last decade of resounding evidence of the
advantages of active exercise in care across passive alternatives.24 However, no studies
have been performed in Palestine on neck pain among nurses. Therefore, this study
aimed to assess the effect of MSE on neck pain and disability among nurses.

Methods

Design and sample

The current study was a quasi-experimental, control pre- and post-design study. The
study was conducted between June and October, 2019. The sample included all nurses
working at two hospitals in Palestine. The hospitals have been selected for the high
level of agreement in their working conditions. The inclusion criteria were nurses who
rated themselves with moderate to severe neck pain (visual analogue scale (VAS) ≥5
of 10 cm) for more than three months (VAS ≥5 represents moderate to severe pain).25

Any nurse with a history of orthopedic trauma, congenital deformities of the neck,
back and upper extremities, and a history of neck surgery, or abnormal neurological
signs were excluded.

The sample size was determined using the G*power version 3.0.10 to obtain signifi-
cant results between the two groups.26 The approximate sample size for each group was
26 participants. To overcome the attrition rate, the sample size was increased to 45 parti-
cipants per group.
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Instruments

Self-reported structured questionnaires were used to collect data. The questionnaire was
composed of two parts. The demographic part included age, gender, years of experience,
and work department. The second part was neck disability index developed by Vernon &
Mior which was composed of 10 items; Pain Intensity; Personal Care; Lifting, Reading;
Headaches; Concentration; Work; Driving; Sleeping; and Recreation.27 Each item with a
score up to 5, for a total score of 50 and then multiply with 2 to yield 100. The lower
score, the less pain and self-rated disability.

Pilot study

The study was conducted on 10 nurses with neck pain to assess the feasibility of the
study. The participants were excluded from the actual study.

Data collection

Prior to data collection, the researchers obtained ethical approval from the Arab American
University and the administration of the two hospitals. The researchers visited the two
hospitals on different occasions to screen the neck pain among the nurses based on the
VAS. The nurses who had neck pain for 3 months and more with VAS ≥5 of 10 cm
were selected. All eligible nurses were invited to participate in the study. They were
first asked to sign the informed consent and they completed the questionnaires after a
full explanation about the purpose of the study. The questionnaire required 10–15 min
to be completed. The confidentiality was preserved. The two targeted hospitals were
given symbols A and B. Then, randomly hospital A was selected to be in the experimental
group and hospital B to the control group.

The participants in the experimental group notified the researchers when they had time
to perform interventions such as rest or break time. The participants were individually
instructed to perform stretching exercises of the neck under the guidance of a
physiotherapist.

Structured neck stretching exercises consisted of the following patient instructions;
relaxing the neck and shoulders sufficiently, looking down, turning face to the right
side, turning face to the left side, inclining head to the right side, inclining head to the
left side, turning shoulders round and round, and slowly raising shoulders fully then low-
ering again, holding each movement for 30 s. Each exercise was repeated three times.
Finally, a neck stretching exercise was performed by returning the head five times for
3–5 s.28 The participants were informed to perform the stretching program two
sessions/day for 5 days/week for 1 month, each session took about 10 min to perform.
The participants were also instructed to keep compliance by an exercise diary to
monitor their exercise frequency. Also, the participants received a brochure indicating
the proper position and ergonomics to be applied during daily work. These brochures
were prepared in simple Arabic language with illustrations. Then, the researchers
asked the participants to complete the questionnaires post-test. The control group was
told to maintain their current level of physical activity. After completing the study, the
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control group was instructed to perform the stretching exercises of the neck under the
guidance of the same physiotherapist to benefit from the program.

Ethical consideration

Ethical approval was obtained from the Arab American University before starting data
collection. Nurses’ participation was voluntary and confidentiality was preserved.
Also, nurses were assured that their responses will be confidential. Consent forms and
questionnaires were distributed to all nurses who expressed interest in participating in
the study. Consent included information about the purpose of the study, a brief descrip-
tion of what the nurse would be asked to do, clarification that no risks or harms in par-
ticipation, an explanation of how the participant information will be kept confidential,
and how much time they will spend by participating in the study. Furthermore, nurses
were told that they could withdraw from the study at any time and there will be no
penalty or loss of benefits if they decide to stop.

Statistical analysis

Statistical Package of Social Science (SPSS, Version 23; SPSS Inc., Chicago, Illinois)
was used for this purpose. An independent t-test was used to assess the difference
between mean scores of neck disability between the experimental and the control after
muscle stretching exercise.

Results

Sample description

A total of 90 participants completed the study. The analysis showed that the mean
age of nurses was 36.8 (SD= 7.4) years and nurses’ mean years of experience was
10.7 (SD= 6.3) years. The majority of samples were males 70 (77.5%) and 20
(22.5%) years of working. One-third of them work in medical and surgical wards
30(33.3%).

A chi-square test was performed to determine whether there was a significant differ-
ence between the intervention and the control groups regarding gender and work depart-
ment at baseline. Also, an independent t-test was performed to determine whether there
was a significant difference between both groups regarding age and experience. The find-
ings showed no significant difference in variations between the two groups (P> 0.05),
which confirmed that the two groups were similar in baseline statistics, as seen in Table 1.

An independent t-test was performed to assess the differences between both groups
regarding neck pain and disability at the baseline. The analysis indicated total neck
pain and disability were similar between both groups (t(88)= 0.385, P= 0.701). The ana-
lysis also indicated that neck pain and disability before the MSE were similar between
both groups in different work departments, as seen in Table 2.

An independent t-test was performed to assess the differences between both
groups regarding neck pain and disability after the MSE. The analysis revealed
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significant differences between both groups in neck pain (t(88)= 8.5, P= 0.001). There
was less neck pain and disability in the experimental group (M= 26.6, SD = 9.4) than the
control group (M= 51.3, SD= 17.2). Also, there were significant differences between
neck pain and disability after muscle stretching exercise in different work departments
between both groups (P< 0.005), as seen in Table 3.

Discussion

Individuals in the nursing field are more vulnerable to WMSDs. According to a previous
report, work overload and non-standard working posture were risk factors for WMSDs.29

Table 2. Comparison of neck pain and disability between both groups at baseline assessment

(N = 90).

Variable

Total
Experimental
group Control group Statistical test

N M (SD) n M (SD) n M (SD) t P Value

Neck pain and
disability

Intensive care
unit

25 39 (8.5) 15 40.1 (9.2) 10 37.2 (7.3) 0.841 0.409

Medical/surgical
wards

30 53.5 (15.8) 14 58.1 (15.0) 16 49.5 (15.8) 1.53 0.136

Emergency
department

10 61.0 (15.7) 3 59.3 (21.2) 7 61.7 (14.8) 0.207 0.841

Operation
department

10 59.4 (15.9) 4 60.5 (17.2) 6 58.7 (16.6) 0.169 0.870

Orthopedic
department

15 63.5 (13.9) 9 62.4 (14.2) 6 65.0 (14.7) 0.337 0.742

Total neck pain 90 52.6 (16.3) 45 53.2 (16.2) 45 52.0 (16.7) 0.385 0.701

P value significant at the 0.05 level.

Table 3. Neck pain and disability between both groups at post muscle stretching exercise

(N= 90).

Variable

Experimental
group Control group Statistical test

n M (SD) n M (SD) t P Value

Neck pain
and
disability

Intensive care unit 15 20.9 (8.8) 10 36.0 (8.9) 4.17 0.001
Medical/surgical wards 14 27.7 (5.3) 16 48.4 (15.8) 4.91 0.001
Emergency department 3 28.7 (9.9) 7 61.7 (14.8) 3.48 0.008
Operation department 4 28.5 (9.0) 6 58.7 (16.6) 3.28 0.011
Orthopedic department 9 32.9 (11.8) 6 65.0 (14.7) 4.7 0.001

Total neck pain 45 26.6 (9.4) 45 51.3 (17.2) 8.5 0.001

P value significant at the 0.05 level.
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In particular, handling and lifting conditions, such as bed making and shifting of the
patient’s body, may cause the onset of musculoskeletal injuries. In fact, a significant
number of nurses can be injured during the transfer of the patient. In Palestine, the
Ministry of Health has not defined any policies regarding the safety of nurses in
bedside procedures.

The exact cause of musculoskeletal pain is unknown, but physical exercise is believed
to be an important non-pharmacological technique for pain relief.17,30,31

The positive effect of exercise on the sense of pain shown in nurses in this study sup-
ports the results of the literature. The Asian study conducted by Chen et al.32 ascertained
the efficacy of the MSE program for pain in 127 nurses, split up into experimental and
control groups, joined for 24 weeks; the experimental group study reported lower pain
intensity than the control group following the intervention.

Another study conducted by Silva et al.33 showed that MSE achieved meaningful
changes, decreasing the level of musculoskeletal pain quickly after one session and
after 8 weeks of practice among nurses. In comparison, home-based stretching exercises
have a favorable effect in reducing discomfort in patients with serious osteoarthritis.34

This method of therapy has also been studied in other patient populations and the findings
have also been favorable,30 close to those results showed that MSE is successful and can
be a form of intervention in people with pain that has a beneficial impact on their every-
day life and work activities.21

In addition, this type of intervention was also investigated in other occupations and
results were also positive. For example, Irmak and colleagues35 published results of a
study using a software program that reminded 39 office employees in performing
10-week exercises, including stretching, strengthening, and posture exercises for all
parts of the body. Their findings endorse the application of reminder software systems
that can help alleviate discomfort in office employees. Another study conducted by
Tunwattanapong et al.36 that showed a daily stretching exercise regimen conducted for
4 weeks will alleviate neck and shoulder pain and increase neck function and quality
of life for office employees who have chronic moderate to serious neck or shoulder pain.

However, the findings in this study were contradictory with the previous study con-
ducted by Weerapong and colleagues.37 The study aimed to determine the effectiveness
of a computerized stretching exercise program over a period of 4 weeks to reduce pain
in the neck and shoulder of the office staff. The improvement in neither the visual
analog measure nor the Northwick Park Neck Pain Questionnaire ratings could not
be displayed.

The main limitation of this study was measuring the level and intensity of pain with a
self-reported questionnaire. The findings of the current study only relate to those indivi-
duals with neck pain due to muscular fatigue or neck immobility with no other medical or
physical complications. Also, the study did not have a long-term follow-up. However, the
strength of the study was experimental control study.

Conclusion

The study confirmed significant evidence on the influence of stretching physical exercise
in the occupational health and safety of nursing staff, a population that is at risk for the
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onset of workplace injuries but which, nonetheless, is highly reflective of the health work-
force. The results corroborate what the literature also indicates about the benefits that
physical exercise may contribute to the individual’s wellbeing.

Acknowledgments

The authors would like to express their thanks to the nurses who participated in the study.

Declaration of conflicting interests

The authors declared no potential conflicts of interest with respect to the research, authorship, and/
or publication of this article.

Funding

The authors received no financial support for the research, authorship, and/or publication of this
article.

ORCID iD

Ahmad Ayed https://orcid.org/0000-0003-2164-8183

References

1. Wanless S. Improving the effectiveness of motor skills learning in moving and handling train-
ing for the healthcare environment. Unpublished PhD thesis, 2015.

2. Bos E, Krol B, van der Star L, et al. Risk factors and musculoskeletal complaints in non-
specialized nurses, IC nurses, operation room nurses, and X-ray technologists. Int Arch
Occup Environ Health 2007; 80: 198–206.

3. Wiitavaara B, Fahlström M and Djupsjöbacka M. Prevalence, diagnostics and management of
musculoskeletal disorders in primary health care in Sweden–an investigation of 2000 randomly
selected patient records. J Eval Clin Pract 2017; 23: 325–332.

4. Haghdoost AA, Hajihosseini F and Hojjati H. Relationship between the musculoskeletal dis-
orders with the ergonomic factors in nurses. Koomesh 2011; 12: 372–378.

5. Abi Aad L. Musculoskeletal disorders among Lebanese dentists-trend evolution. J Oral Med
Toxicol 2016; 1: 1–5.

6. Choi SD and Brings K. Work-related musculoskeletal risks associated with nurses and nursing
assistants handling overweight and obese patients: a literature review. Work 2016; 53: 439–
448.

7. Long MH, Bogossian FE and Johnston V. The prevalence of work-related neck, shoulder, and
upper back musculoskeletal disorders among midwives, nurses, and physicians: a systematic
review. Workplace Health Saf 2013; 61: 223–229.

8. Yan P, Li F, Zhang L, et al. Prevalence of work-related musculoskeletal disorders in the nurses
working in hospitals of Xinjiang Uygur Autonomous Region. Pain Res Manage 2017: 1–7.

9. Pinar R. Work-related musculoskeletal disorders in turkish hospital nurses/hastanelerde
Çalisan Türk Hemsirelerde Kas-Iskelet Rahatsizliklari. Türkiye Klinikleri. Tip Bilimleri
Dergisi 2010; 30: 1869.

10. Freimann T, Coggon D, Merisalu E, et al. Risk factors for musculoskeletal pain amongst nurses
in Estonia: a cross-sectional study. BMC Musculoskelet Disord 2013; 14: 1–7.

8 Science Progress 104(3)

https://orcid.org/0000-0003-2164-8183
https://orcid.org/0000-0003-2164-8183


11. Wang SY, Liu LC, Lu MC, et al. Comparisons of musculoskeletal disorders among ten differ-
ent medical professions in Taiwan: a nationwide, population-based study. PLoS One 2015; 10:
e0123750.

12. Carugno M, Pesatori AC, Ferrario MM, et al. Physical and psychosocial risk factors for mus-
culoskeletal disorders in Brazilian and Italian nurses. Cad Saude Publica 2012; 28: 1632–
1642.

13. Haldeman S, Carroll L and Cassidy JD. Findings from the bone and joint decade 2000 to 2010
task force on neck pain and its associated disorders. J Occup Environ Med 2010; 52: 424–427.

14. Verhagen AP, Bierma-Zeinstra SM, Feleus A, et al. Ergonomic and physiotherapeutic inter-
ventions for treating upper extremity work related disorders in adults. Cochrane Database
Syst Rev 2004; 1: CD003471.

15. Dallas G, Smirniotou A, Tsiganos G, et al. Acute effect of different stretching methods on
flexibility and jumping performance in competitive artistic gymnasts. J Sports Med Phys
Fitness 2014; 54: 683–690.

16. Nicolson PJ, Bennell KL, Dobson FL, et al. Interventions to increase adherence to therapeutic
exercise in older adults with low back pain and/or hip/knee osteoarthritis: a systematic review
and meta-analysis. Br J Sports Med 2017; 51: 791–799.

17. Schaafsma FG, Whelan K, van der Beek AJ, et al. Physical conditioning as part of a return to
work strategy to reduce sickness absence for workers with back pain. Cochrane Database Syst
Rev 2013; 2013(8): CD001822. doi: 10.1002/14651858.CD001822.pub3. PMID: 23990391.
PMCID: PMC7074637.

18. Da Silva Filho JN, Gurgel JL and Porto F. Effects of stretching exercises for posture correction:
systematic review. Manual Ther Posturol Rehabil J 2014; 12: 1–8.

19. Wong A and Figueroa A. Eight weeks of stretching training reduces aortic wave reflection
magnitude and blood pressure in obese postmenopausal women. J Hum Hypertens 2014;
28: 246–250.

20. Chiu TC, Ngo HC, Lau LW, et al. An investigation of the immediate effect of static stretching
on the morphology and stiffness of achilles tendon in dominant and non-dominant legs. PLoS
One 2016; 11: e0154443.

21. Dolphens M, Cagnie B, Coorevits P, et al. Sagittal standing posture and its association with
spinal pain: a school-based epidemiological study of 1196 Flemish adolescents before age at
peak height velocity. Spine 2012; 37: 1657–1666.

22. Yahia A, Jribi S, Ghroubi S, et al. Evaluation of the posture and muscular strength of the trunk
and inferior members of patients with chronic lumbar pain. Joint Bone Spine 2011; 78: 291–297.

23. Andersen LL, Saervoll CA, Mortensen OS, et al. Effectiveness of small daily amounts of pro-
gressive resistance training for frequent neck/shoulder pain: randomised controlled trial. Pain®
2011; 152: 440–446.

24. Suvarnnato T, Puntumetakul R, Uthaikhup S, et al. Effect of specific deep cervical muscle
exercises on functional disability, pain intensity, craniovertebral angle, and neck-muscle
strength in chronic mechanical neck pain: a randomized controlled trial. J Pain Res 2019;
12: 915.

25. Collins SL, Moore RA and McQuay HJ. The visual analogue pain intensity scale: what is mod-
erate pain in millimetres? Pain 1997; 72: 95–97.

26. Munro B. Statistical methods for health care research. USA: Lippincott Williams & Wilkins,
2005.

27. Vernon H and Mior S. The neck disability index: a study of reliability and validity.
J Manipulative Physiol Ther 1991; 14(7): 409–415.

28. Walker B. The stretching handbook. Walkerbout Health Pty Ltd and The Stretching Institute,
2007.

Amoudi and Ayed 9



29. Da Costa BR and Vieira ER. Risk factors for work-related musculoskeletal disorders: a system-
atic review of recent longitudinal studies. Am J Ind Med 2010; 53: 285–323.

30. Puppin MA, Marques AP, Silva AG, et al. Alongamento muscular na dor lombar crônica
inespecífica: uma estratégia do método GDS. Fisioterapia e Pesquisa 2011; 18: 116–121.

31. Searle A, Spink M, Ho A, et al. Exercise interventions for the treatment of chronic low back
pain: a systematic review and meta-analysis of randomised controlled trials. Clin Rehabil 2015;
29: 1155–1167.

32. Chen HM, Wang HH, Chen CH, et al. Effectiveness of a stretching exercise program on low
back pain and exercise self-efficacy among nurses in Taiwan: a randomized clinical trial. Pain
Manag Nurs 2014; 15: 283–291.

33. Silva Filho JN, Gurgel JL and Porto F. Influence of stretching exercises in musculoskeletal pain
in nursing professionals. Fisioterapia em Movimento 2020; 33. https://doi.org/10.1590/1980-
5918.033.AO17

34. Ahmed AR. Effects of home stretching exercise on knee pain and physical function in patients
with knee osteoarthritis. Bull Fac Phys Ther 2010; 15(2): 35–40.

35. Irmak A and Irmak R. The effects of exercise reminder software program on office workers’
perceived pain level, work performance and quality of life. Work 2012;41:5692–5695.

36. Tunwattanapong P, Kongkasuwan R and Kuptniratsaikul V. The effectiveness of a neck and
shoulder stretching exercise program among office workers with neck pain: a randomized con-
trolled trial. Clin Rehabil 2016; 30: 64–72.

37. Weerapong P, Khemjaroon N and Soisuwan K. Computerized exercise program for reducing
work-related neck and shoulder pain [CD-ROM]. Huachiew Chalermprakiet University, 2008.

Author biographies

Mosab Amoudi is an assistant professor in physiotherapy at Arab American University, Palestine,
where he works as a researcher in addition to academic position. His research interest were con-
cerned with the topics related to health promotions for individuals, families, and community as a
whole. His many papers were published in scientific journals.

Ahmad Ayed is an assistant professor in Pediatric Health Nursing at Arab American University,
Palestine. His research includes a focus on the topics related to pediatric health, health promotion
and methods of enhancing learning of nursing, the integration of usual and new strategies of teach-
ing methods, and enhancing learning environments. He gets positions as the editorial board in many
journals and regularly review for international journals, in addition to participation in conferences
and workshops. His many papers were published in scientific journals.

10 Science Progress 104(3)

https://doi.org/10.1590/1980-5918.033.AO17
https://doi.org/10.1590/1980-5918.033.AO17

	 Introduction
	 Methods
	 Design and sample
	 Instruments
	 Pilot study
	 Data collection
	 Ethical consideration
	 Statistical analysis

	 Results
	 Sample description

	 Discussion
	 Conclusion
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /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 false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /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 false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

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

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /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
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


