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The Application of One-Hour Static Qigong
Program to Decrease Needle Pain of Korean
Adolescents With Type 1 Diabetes:
A Randomized Crossover Design

Euiyeon Kim, PhD1, Ji-Eun Lee, MD, PhD1,
and Min Sohn, RN, PhD1

Abstract
The aim of this study was to describe application of a static Qigong program to decrease needle pain in Korean adolescents with
type 1 diabetes and its pilot test results. The pilot study was a randomized crossover design including 26 adolescents randomized
to Qigong or rest group. Participants received a 60-minute Qigong program consisted of warm up, deep breathing, imaginary, and
a closing warm up. After 24-hour washout period, treatment assignments were switched. We collected before and after
intervention using a self-administered questionnaire, which included the faces pain scale to assess expected and perceived pain
during blood sugar testing and insulin injection and the Positive and Negative Affect Schedule. Only expected pain on insulin
injection was significantly lower after intervention (P ¼ .025). The results suggested that the devised static Qigong program was
feasible intervention to decrease at least expected pain on insulin injection of adolescents with type 1 diabetes.
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Standard of care for type 1 diabetes includes intensive life-long

insulin treatment involving insulin injection and blood sugar test-

ing (BST). This process of injection and BST is an unpleasant

experience and causes significant trauma to patients,1 particularly

in children and adolescents. This trauma can be worse in children

and adolescents where insulin pump and continuous glucose

monitoring is not affordable in their countries, such as Korea.2

The unpleasant experience due to self-insulin injection and

BST among adolescents with type 1 diabetes has been docu-

mented to be the result of pain,3 fear,4 and anxiety.5 However,

these experiences are difficult to differentiate in young

patients. In fact, pain assessment and management is important

part of standard of care, and is given higher priority than any

other discomforts. According to International Association for

the Study of Pain (1994),6 pain is defined as “an unpleasant

sensory and emotional experience associated with actual or

potential tissue damage, or described in terms of such damage.”

Howe et al5 indicated that about 40% of children reported fear

and 23% of adolescents reported pain associated with insulin

injections. Furthermore, increased pain and fear of self-

injection and self-testing are associated with frequent skipping

of insulin injections and BST, poor glycemic control, and

increased mortality among diabetes patients.7,8

Despite of impact of needle pain on diabetes management,

somewhat surprisingly interventional efforts have been rarely

studied. Procedural pain in children is often controlled using

topical anesthetic ointment, but more holistic approaches can

be beneficial to control acute and mild needle pain complicated

with fear and anxiety. We became interested in a mind-body

therapy called Qigong as a pain control strategy for Korean

adolescents with type 1 diabetes. Qigong is an ancient East

Asian relaxation exercise based on integration of body, mind,

and spirit,9 and many Asians, including Koreans, use it during
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their daily activities. Qigong is easily learnt and a feasible

nonmedical strategy for controlling acute and mild pain.10,11

Therefore, we developed an acute, static style Qigong

program to decrease needle pain in adolescents with type 1

diabetes. Acute-type programs can allow beginners to manage

occasional circumstances and static Qigong requires a small

space and a low to moderate level of activity,12 and thus, is

quite feasible for adolescents attending a camp. Accordingly,

we undertook to apply a Qigong program to decrease needle

pain in Korean adolescents with type 1 diabetes and preformed

a small pilot study.

Methods

Study Design

This study was a randomized, with short time crossover design and

data collected from January 8, 2015 to January 9, 2015 (Figure 1).

Participants

The participants were 26 Korean adolescents with type 1 diabetes.

Participants were recruited from at a 3-day residential diabetes camp

held by a multidisciplinary team of a university hospital in Incheon,

South Korea. Adolescents were aged from 10 to 18 years and all had

disease duration of greater than 6 months.

Intervention

Participants were randomized to 2 groups using computer-generated

random numbers. On the first day of the camp, group 1 underwent a

60-minute Qigong program and group 2 was given free time as a control.

After a 24-hour washout period, treatment assignments were switched,

that is, those that underwent the Qigong program on the first day became

controls on the second and those that functioned as controls on the first

day underwent the Qigong program on the second day (Figure 1). The

program was held in a quiet, heated seminar room containing mats.

The Qigong program was designed and instructed by one of the

authors with more than 20 years of experience teaching Qigong in

Korea and Japan, and was based on Korean style Qigong, “Hwalmyeon

Qigong.”13,14 Hwalmyeon is a traditional Qigong style that was used by

warriors as self-treatment regimen. Hwalmyeon static style is a training

method that focuses on the maintenance of certain postures while

performing controlled breathing and imagery. These postures can be

performed while standing, sitting, and laying down. The program was

designed to make it easy to learn and remember, and to be relaxing for

adolescents. Therefore, they can continue to practice at home after

learning the technique in the camp. The 60-minute program included

4 sections consisting of warming up, relaxation, imaginary, and closing.

Warming up was a preparatory session for Qigong practice. During

the 10-minute warm-up period, adolescents performed clockwise and

counterclockwise rotational movements of the neck, wrists, waist,

knees, and ankles. This movement was followed by tapping to relax

the body from upper to lower arms and then upper to lower legs.

Relaxation was designed to relax body and mind. This 20-minute

session included maintaining a meditation posture in sitting and lying

positions. The imaginary session was of 20-minute duration and was

conducted as a 3-step process. First, the instructor asked adolescents to

imagine any object, such as an apple, and then asked to imagine more

details of the object, for example, in the case of an apple, its color,

taste, smell, and so on. Second, they were asked to imagine that they

placed the object in a safe place. Third, they were asked to perform

imaginary BST and insulin injection while thinking that they felt no

pain or fear. Closing took 10 minutes and involved meditation, deep

breathing, and tapping and rubbing of their entire bodies while sitting.

Measurements

Data were collected on age, gender, height, weight, diabetes informa-

tion, needle pain, and their emotional affects. Height and weights were

measured using a fixed stadiometer (Samhwa, Seoul, South Korea).

Diabetes information, pain, and emotional affect were assessed using

structured questionnaires. The diabetes information included duration

of diabetes, recent HgbA1c, and amounts of insulin injected per

24 hours at home and during camp.

Needle pain included the intensities of 4 different types of pain, that is,

expected and perceived pain during BST and insulin injection. Expected

pain was defined as the imaginary pain participants believed they would

feel if the procedure was performed at that time. Expected pain has been

used as a pain indicator for clinical and research purposes in the dental

and surgical fields.15,16 Perceived pain was defined the actual pain parti-

cipants experienced when they performed the target procedure. Both

perceived and expected pain were assessed using the 0- to 10-point faces

pain scale of Wong and Baker.17 This was chosen because it provides a

straightforward, valid measure of pain in children and adolescents.

Emotional affects were assessed using the Positive and Negative

Affect Schedule (PANAS) developed by Watson et al.18 This schedule

is composed of 20 items, 10 assess positive affects and the other 10

negative affects, including fear and anxiety. Items are rated on a 5-point

Likert-type scale, ranging from 1 ¼ very slightly to 5 ¼ extremely.

PANAS can measure affect in a specified time frames in different

contexts, such as, in the present or over the previous day, week, or year.

In the present study, participants were asked to evaluate emotional
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Figure 1. Study design.
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affects in the present. Internal consistencies in the present study for

positive and negative affects were 0.87 and 0.98, respectively.

Data Collection Procedures

Data were collected after obtaining approval from our institutional

review board. Written assent was obtained from all study participants

and informed consent from all parents. Basic characteristics, including

height, weight, and diabetes information, were extracted from the

camp data which were taken on the first day at camp. Expected pain

and PANAS were assessed before and after intervention. Perceived

pain was assessed immediately after BST and insulin injection at the

first occurrence after intervention.

Data Analysis

SPSS version 21.1 (Chicago, IL, USA) was used for the statistical

analysis. Descriptive analysis was performed using frequencies with

percentages and means with standard deviations and ranges. The inde-

pendent t test, the Mann-Whitney U test, and the chi-square (w2) test

were used to determine differences of characteristics of study partici-

pants between groups. The change of needle pain and emotional affect

in the Qigong and rest group was compared between the first and

second day using the Mann-Whitney U test and no statistical differ-

ence was found. Therefore, the data were pooled for further analysis.

All statistical tests were conducted at the 5% significance level.

Results

The data of 26 adolescents were subjected to analysis (Figure 1).

Baseline characteristics of participants were comparable

between groups 1 and 2 (Table 1). The change of needle pain

and emotional affect in the Qigong and rest group was compared

between the first and second day and no statistical difference

was found (Table 2). After pooling the data of the first and

second days, the change of needle pain and emotional affect in

the Qigong and rest group was compared again (Table 3). In this

analysis, only change of expected pain on insulin injection

was significantly different between the Qigong and rest groups

(U ¼ 143.50, P ¼ .025).

Discussion

In the present study, we applied a static Qigong program to

reduce needle pain associated with insulin injection and BST in

Korean adolescents with type 1 diabetes and performed a pilot

test to evaluate its effectiveness. To our knowledge, this is the

first interventional study performed on this topic using rando-

mized groups, although the control group was delayed inter-

vention group and the sample size was small. Qigong program

was feasible in this population, but its effect was statistically

significant only in expected pain on insulin injection. However,

it did not ameliorate perceived pain or emotional discomfort.

Also, after first and second days, interventions were not signif-

icant on pain and affects.

One possible explanation of our study results might be the

small effect size of the study cohort. Although the Qigong

program is known to be an effective pain management,10,11

most studies on the subject have been performed in adult popu-

lations. In fact, static Qigong programs may work better with

older children than younger ones, as older children find it

easier to maintain posture and remain still. Static Qigong has

similarities with mindfulness, nonmovement, deep breathing,

and meditation. According to Burke,19 when mindfulness is

Table 1. Characteristics, Needle Pain, and Emotional Affect of Participants at Baseline (N ¼ 26).

Total Group 1 (n ¼ 12) Group 2 (n ¼ 14) t or w2 (P)

Age, y, mean + SD (range) 13.5 + 1.8 (10-17) 13.6 + 1.9 13.4 + 1.7 0.32 (.753)
Male gender, n (%) 12 (46.1) 5 (41.7) 7 (58.3) 1.81 (.671)
Height, cm, mean + SD (range) 158.6 + 8.5 (135.6-176.8) 158.2 + 8.2 160.0 + 9.0 �0.22 (.830)
Weight, kg, mean + SD (range) 53.3 + 11.7 (28.7-86.8) 53.6 + 12.8) 53.0 + 11.1 0.12 (.906)
Duration of diabetes, mo, mean + SD (range) 55.4 + 37.8 (4-144) 69.1 + 43.2 43.6 + 29.0 1.79 (.087)
HgbA1c, %, mean + SD (range) 8.5 + 1.5 (6.6-11.5) 8.3 + 1.6 8.6 + 1.4 �0.41 (.685)

Amount of insulin injection, U/kg/d, mean + SD (range)
At home 0.9 + 0.3 (0.2-1.5) 0.9 + 0.4 1.0 + 0.3 �0.88 (.388)
During a camp 0.7 + 0.3 (0.0-1.2) 0.7 + 0.3 0.7 + 0.3 0.49 (.629)

Perceived pain on (n ¼ 22), mean + SD (range)
BST 1.9 + 1.6 (0-6) 2.0 + 1.3 1.8 + 1.8 0.24 (.811)
Insulin injection 2.6 + 1.7 (0-6) 3.0 + 1.7 2.2 + 1.8 1.19 (.249)

Expected pain on (n ¼ 25), mean + SD (range)
BST 1.9 + 1.8 (0-6) 2.0 + 1.5 1.9 + 2.0 0.20 (.847)
Insulin injection 2.6 + 1.6 (0-6) 2.6 + 1.6 2.7 + 1.7 �0.26 (.800)

PANAS (n ¼ 25), mean + SD (range)
Positive affect 22.7 + 8.5 (11-39) 21.8 + 9.2 23.4 + 8.1 �0.46 (.647)
Negative affect 16.4 + 7.8 (10-41) 16.3 + 9.9 16.6 + 6.2 �0.09 (.927)

Abbreviations: BST, blood sugar test; HgbA1c, glycated hemoglobin; PANAS, Positive and Negative Affect Schedule; SD, standard deviation.
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applied to children attention must be paid to age-related devel-

opment needs (attention span, cognitive capacity, physicality,

relevant content). When we compared the baseline character-

istics of participants who experienced a reduction in expected

pain and those that did not, participants who experienced a

reduction tended to be older, taller, and heavier, and had a

longer duration of diabetes. This finding is consistent with our

opinion that older children benefit more from Qigong in terms

of pain management.

The other explanation concerns the nature of needle pain in

adolescents with type 1 diabetes and means of measuring pain.

In the present study, perceived pains for insulin injections and

BST were measured 1 to 2 hours after intervention at dinner

times to avoid additional needle pain for research purpose.

Therefore, our results may have been affected by a tendency

to underrate pain. Indeed, our study participants reported more

pain for insulin injection than BST, and thus, the effect of

Qigong on pain was probably greater for insulin injection than

BST which was lower enough at baseline. Howe et al5 also

noticed that children with type 1 diabetes reported more pain

for insulin injection than BST.

Limitations

The study participants were recruited form one diabetes camp

in Korea, and the sample size was small. Accordingly, the

generalizability of our results is limited. Jaccard et al20 men-

tioned that small sample sizes are common in studies that

explore the psychosocial issues of children in clinical settings.

Collaborative multicenter studies are needed to overcome the

sample size issue for future studies. Furthermore, we did not

collect data on potential confounders, such as, types of insulin,

needles, and glucometers, which may have affected pain. The

main weakness of cross over design, contamination of the inter-

vention among study participants remains in this study.

Although study participants were randomly assigned to groups,

they participated in other programs together and were able to

communicate freely with each other. The length of our program

Table 3. Comparison (Mann-Whitney U test) of Changes of Pain and
Emotional Affect Between the the Qigong and Rest Groups in the
Pooled Data.

Qigong Group
(n ¼ 21),

D Mean (SD)a

Rest Group
(n ¼ 20),

D Mean (SD)a U (P)

Perceived pain on
BST �0.1 (0.1) �0.1 (0.5) 209.50 (.983)
Insulin injection �0.5 (1.3) 0.1 (1.5) 175.50 (.284)

Expected pain on
BST �0.4 (0.8) �0.2 (0.6) 191.00 (.418)
Insulin injection �0.9 (1.2) �0.1 (0.8) 143.50 (.025)

PANAS
Positive affect �1.5 (2.2) 0.3 (4.7) 174.00 (.340)
Negative affect �2.2 (4.3) �1.0 (2.7) 207.50 (.947)

Abbreviations: BST, blood sugar test; PANAS, Positive and Negative Affect
Schedule; SD, standard deviation.
aChanges of mean after the intervention

Table 2. Comparison (Mann-Whitney U Test) of Changes of Pain and Emotional Affect Between Groups 1 and 2 on the First and Second Days.

First Day,
D Mean (SD)a

Second Day,
D Mean (SD)a U (P)

Qigong group Group 1 (n ¼ 9) Group 2 (n ¼ 12)
Perceived pain on

BST �0.2 (1.2) 0.0 (0.9) 48.50 (.600)
Insulin injection �0.7 (1.7) �0.3 (0.8) 49.00 (.654)

Expected pain on
BST �0.7 (1.0) �0.2 (0.6) 40.50 (.159)
Insulin injection �1.3 (1.4) �0.5 (0.9) 36.00 (.134)

PANAS
Positive affect �0.8 (1.6) �2.0 (2.5) 38.50 (.259)
Negative affect �2.1 (5.1) �2.3 (3.8) 46.00 (.557)

Rest group Group 2 (n ¼ 12) Group 1 (n ¼ 9)
Perceived pain on

BST �0.2 (0.6) 0.0 (0.0) 44.00 (.414)
Insulin injection �0.2 (1.3) 0.5 (1.8) 39.00 (.430)

Expected pain on
BST �0.2 (0.6) �0.3 (0.7) 46.00 (.767)
Insulin injection �0.33 (0.8) 0.3 (0.7) 35.00 (.106)

PANAS
Positive affect �0.3 (4.0) 1.0 (5.9) 46.50 (.907)
Negative affect �1.0 (3.1) �0.9 (2.2) 43.00 (.695)

Abbreviations: BST, blood sugar test; PANAS, Positive and Negative Affect Schedule; SD, standard deviation.
aChanges of mean after the intervention
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might be too long for adolescents who were young or had

minimal pain, although it was designed to be for Qigong begin-

ners. Different length and content of Qigong program should be

applicable to adolescents based on their experience with

Qigong and types and intensity of their discomfort in the future.

Furthermore, the study design had a 24-hour washout period for

crossover of intervention switch as previously documented21;

however, this period might be not long enough to prevent resi-

dual effect of Qigong. Future studies are needed in evaluation

of short- and long-term effect of Qigong program among a

wider spectrum of participants with different health conditions

and developmental ages.

Conclusion

In this study, we present meaningful evidence that a Qigong

program helped reduce in certain type of pain, though limited

to expected pain on insulin injection of adolescents with type 1

diabetes. The devised program was found to be feasible and

easily learnt. The program also did not require cumbersome

equipment and could be performed almost anywhere. There-

fore, we believe the described program may offer a nonphar-

macological option for adolescents with type 1 diabetes who

experience pain on insulin injection.

Acknowledgments

This study was performed at a camp for children and adolescents with

type 1 diabetes. The authors appreciate all study participants, other

campers, and staff and volunteers from Inha University and Inha

University Hospital, Incheon, South Korea.

Author Contributions

EK was involved in designing the study, developing and performing

the intervention, and writing the manuscript. JEL was involved in

designing the study and writing the manuscript. MS was involved in

designing the study, data analysis, and writing manuscript.

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 author(s) disclosed receipt of the following financial support for the

research, authorship, and/or publication of this article: This work was

supported by the Mid-Career Researcher Program through a National

Research Foundation grant funded by the Korean Ministry of Science,

ICT, & Future Planning (Grant No. 2013R1A2A2A03015285).

Ethical Approval

This study protocol was approved by the institutional review board of

Inha University, Incheon, South Korea (approval number: 141031-2A).

References

1. Wright S, Yelland M, Heathcote K, Ng SK, Wright G. Fear of

needles: nature and prevalence in general practice. Aust Fam

Physician. 2009;38:172-176.

2. Park SH, Kang HS, Hwang SY, Shin Y, Lee JE. Insulin self-

injection in school by children with type 1 diabetes mellitus. Ann

Pediatr Endocrinol Metab. 2012;17:224-229.

3. Hanas R, Lytzen L, Ludvigsson J. Thinner needles do not influence

injection pain, insulin leakage or bleeding in children and adoles-

cents with type 1 diabetes. Pediatr Diabetes. 2000;1:142-149.

4. Cemeroglu AP, Can A, Davis AT, et al. Fear of needles in children

with type 1 diabetes mellitus on multiple daily injections and con-

tinuous subcutaneous insulin infusion. Endocr Pract. 2015;21:46-53.

5. Howe CJ, Ratcliffe SJ, Tuttle A, Dougherty S, Lipman TH. Nee-

dle anxiety in children with type 1 diabetes and their mothers.

MCN Am J Matern Child Nurs. 2011;36:25-31.

6. International Association for the Study of Pain. IASP taxonomy.

http://www.iasp-pain.org/Taxonomy. Published 1994. Accessed

June 11, 2016.

7. Aronson R. The role of comfort and discomfort in insulin therapy.

Diabetes Technol Ther. 2012;14:741-747.

8. Fu A, Qiu Y, Radican L. Impact of fear of insulin or fear of

injection on treatment outcomes of patients with diabetes. Curr

Med Res Opin. 2009;25:1413-1420.

9. Hwang EY, Chung SY, Cho JH, Song MY, Kim S, Kim JW.

Effects of a brief Qigong-based stress reduction program (BQSRP)

in a distressed Korean population: a randomized trial. BMC

Complement Altern Med. 2013;13:113.

10. Lee MS, Pittler MH, Ernst E. Internal Qigong for pain conditions:

a systematic review. J Pain. 2009;10:1121-1127.

11. Lee MS, Pittler MH, Ernst E. External Qigong for pain conditions:

a systematic review of randomized clinical trials. J Pain. 2007;8:

827-831.

12. Tsang HW, Cheung L, Lak DC. Qigong as a psychosocial inter-

vention for depressed elderly with chronic physical illnesses. Int J

Geriatr Psychiatry. 2002;17:1146-1154.

13. Kim E, Tsuda A, Murata S, Horiuchi S. Effect of performance of

static Hwalmyeong on insomnia. Jpn J Behav Med. 2013;19:11-16.

14. Kim E, Horiuchi S, Tsuda A. Effect of acute performance of static

gicheon on mood. Jpn Soc Health Promot. 2008;10:60-64.

15. Mogensen S, Berglund L, Erksoon M. Expected and experienced

pain during epidural catheter insertion. Acta Anaesthesiol Scand.

2014;58:214-218.

16. Rainville P, Bao QV, Chrétien P. Pain-related emotions modulate

experimental pain perception and autonomic responses. Pain.

2005;118:306-318.

17. Wong DL, Baker CM. Pain in children comparison of assessment

scales. Pediatr Nurs. 1988;14:9-17.

18. Watson D, Clark LA, Tellegen A. Development and validation of

brief measures of positive and negative affect: the PANAS scale.

J Pers Soc Psychol. 1988;54:1063-1070.

19. Burke C. Mindfulness-based approaches with children and ado-

lescents: a preliminary review of current research in an emergent

field. J Child Fam Stud. 2010;19:133-144.

20. Jaccard J, Guilamo-Ramos V, Johansson M, Bouris A. Multiple

regression analyses in clinical child and adolescent psychology.

J Clin Child Adolesc Psychol. 2006;35:456-479.

21. Wirth DP, Chang RJ, Edelman WS, Paxton JB. Haematological

indicators of a complementary intervention. Complement Ther

Med. 1996;4(14):20-24.

Kim et al 901

http://www.iasp-pain.org/Taxonomy


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /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 /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 266
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 266
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 900
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 175
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50286
  /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 false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (U.S. Web Coated \050SWOP\051 v2)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /ENU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements true
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 9
      /MarksWeight 0.125000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
  /SyntheticBoldness 1.000000
>> setdistillerparams
<<
  /HWResolution [288 288]
  /PageSize [612.000 792.000]
>> setpagedevice


