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PURPOSE: Many patients with stroke have difficulties in 

walking with foot-drop. Various types of ankle-foot orthoses 

(AFOs) have been developed, but their weight needs to 

be reduced with the assistance of the ankle dorsiflexor. 

Therefore, an elastic AFO (E-AFO) was devised that not 

only improves the stability and flexibility of the ankle but 

also assists with ankle dorsiflexion while walking. This 

study examined the effects of an E-AFO, on the walking 

patterns of foot-drop patients with stroke. 

METHODS: Fourteen patients walked with and without an 

E-AFO, and the gait parameters were assessed using the 

GAITRite system. The spatiotemporal data on the gait 

patterns of stroke patients with foot-drop were compared 

using paired t-tests; the level of statistical significance was set 

to α < .05.

RESULTS: No significant differences were observed in the 

velocity (p = .066) and affecte+d step length (p = .980), but 

the affected and less-affected stance (p = .022, p = .002) and 
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swing time (p = .012, p = .005) were significantly different. 

The E-AFO produced a significant difference in the less- 

affected step length (p = .032).

CONCLUSION: The E-AFO has a significant effect on 

the walking patterns of individuals with foot-drop and 

stroke. The E-AFO could be a useful assistive device for gait 

training in stroke patients. 
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Ⅰ. Introduction

The incidence of stroke among the general population 

is relatively high, and the performance of the activities 

of daily living is limited in stroke patients because of the 

sensory, motor, and cognitive deficits [1]. One of the most 

common sensorimotor problems is impaired gait, and many 

patients in the early stages of stroke cannot walk [2]. 

Individuals with stroke experience difficulty in walking 

because of the insufficient muscular strength, and spasticity 

that affects joint motion [3-7]. Stroke patients with sensory 

deficits show impaired proprioception; as the foot contacts 

the floor, the hip, knee, ankle, and foot position are not 

recognized in the normal way [8].

Foot-drop usually occurs because the muscles that lift 

the foot are weakened by the neural system impairment 
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[9]. Once patients realize that they cannot move their 

bodies safely, they may attempt to compensate for the 

loss of motor control by hyperextending the knee or 

striking the ground with force [10]. Gait compensatory 

modification occurs instantaneously when sensory deficits 

and muscle weakness coincide. To correct this, the visual 

system must be recruited to identify the site of paralysis 

in the affected limb [8,10].

An ankle-foot orthosis (AFO) is a device used to improve 

gait in stroke patients. The AFO improves the motion of 

the subtalar joint, while also providing anterior–posterior 

and medial–lateral stability [11]. Currently, several types 

of AFOs made from various materials are available. Despite 

this, AFOs cause discomfort and fatigue in the lower 

extremities owing to abnormal muscle activity [12,13]. 

Moreover, they limit ankle joint movement, which further 

hinders muscle activity [14,15]. Some clinicians also 

suspect that AFOs do not help patients relearning how 

to walk because of the altered kinematics and clonus that 

occur with AFO use [16]. 

In this study, an AFO was devised using an elastic loop 

(elastic AFO; E-AFO) that not only improves the stability 

and flexibility of the ankle but also assists with ankle 

dorsiflexion while walking. This study investigated the 

effects of the E-AFO on the walking patterns of foot-drop 

patients with stroke, as well as its usefulness as a 

gait-training tool in clinical settings.

Ⅱ. Methods

1. Participants

Fourteen stroke patients with foot-drop from I and J 

Hospital in Busan, South Korea volunteered to participate 

in this study. Among the 14 participants (10 males and 

four females), six had right hemiplegia, and eight had left 

hemiplegia. The sample size was similar to that reported 

in previous studies [17,18]. The inclusion criteria were as 

follows: (a) diagnosis of hemiplegia due to hemorrhagic 

or ischemic stroke; (b) more than six months elapsed since 

the stroke; (c) ability to follow simple instructions; and 

(d) ability to walk independently or using assistive devices 

[19]. The exclusion criteria were (a) medical problems other 

than a neurological lesion that affected the gait patterns, 

(b) bilateral limb involvement [19], (c) score > 2 on the 

modified Ashworth scale, and (d) premorbid or current 

orthopedic problems related to the feet [19]. All participants 

provided informed consent prior to the study, which is 

in keeping with the requirements of the Human Ethics 

Committee of Hoseo University Faculty (1041231-170810- 

HR-060-02). Table 1 lists the general characteristics of 

the subjects. Fig. 1 presents a flowchart of the study. 

Variables Mean (SD) N

Age (years) 63.50 (10.11)

Weight (kg) 64.01 (9.49)

Height (cm) 162.02 (6.74)

Onset (months) 36.28 (28.68)

Gender (male/female) 10/4 

Stage of recovery (chronic) 14 

Etiology of stroke (ischemic/hemorrhagic) 11/3 

Side of hemiparesis (left/right) 8/6

None/Monocane/Short brace 11/2/1

Table 1. Subjects’ Characteristics
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2. Measurement

1) GAITRite System

The GAITRite System (CIR Systems, Easton, PA, USA) 

was used to analyze the spatiotemporal gait parameters, 

such as the gait velocity, cadence, stance time, swing time, 

stride length, and step length. This system collects 

information on the spatiotemporal variables using an 8.3 

× 0.89-m electronic gait mat, in which 13,824 1-cm- 

diameter sensors are arranged vertically at 1.27cm intervals. 

A 3.66 × 0.61-m area in the center of the gait mat is 

the designated “active area,” in which the sensors measure 

the pressure. As the participant walks on the gait mat, 

the machine measures the loads imposed by the feet at 

a sampling rate of 80Hz and sends the information to the 

computer through a serial interface cable. The validity of 

the device showed an excellent level of agreement with 

intraclass correlation coefficients (ICCs) between .92 and 

.99 [20]. In addition, the inter-rater reliability was also 

excellent for the step length, step, and stance time (ICC ≥ 
.94; lower limit confidence intervals (95% Cis) ≥ .86) [21].  

2) Elastic Ankle-Foot-Orthosis 

The Elastic Ankle-Foot-Orthosis (E-AFO) was composed 

of a fabric belt, two Velcro straps, two hooks, and an elastic 

loop. The outer elements of the E-AFO included an elastic 

loop (Fig. 2a), two hooks (Fig. 2b-1, 2), a Velcro strap 

(strap 1; Fig. 2c), and an elastic support (Fig. 2d) attached 

to the back of a fabric belt (Fig. 2e). The fabric belt is 

a belt made of woven paper, which is 40 ~ 60cm long and 

10 ~ 20cm wide. The length and tension of the elastic loop 

(approximately 5 ~ 10cm in width) are controlled using the 

two hooks. The elastic loop uses the silver level of the elastic 

band (amplitude of elastic bands: black > silver > blue > 

green > red > yellow). The elastic loop tension was applied, 

and the ROM of ankle dorsiflexion appeared to be at least 

0° when the patient lifted their leg while wearing it. 

The elasticity could be adjusted for each patient to 

Fig. 1. Study flowchart.
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provide the appropriate assistance for ankle dorsiflexion 

(Fig. 3). The E-AFO was worn with the inner elastic band 

behind the calf and the loop in the front (Fig. 3). The 

E-AFO enabled flexible movement of the ankle while 

preventing foot-drop by assisting with ankle dorsiflexion, 

but it still allowed for normal contact of the heel with 

the ground while walking. 

The inner part of the E-AFO was comprised of a Velcro 

strap (strap 2; Fig. 2a) and elastic support (Fig. 2b) attached 

to the fabric belt (Fig. 2d). The elastic support can be 

approximately two-thirds the length of the fabric belt. The 

belt was wrapped around the calf bearing the weight of 

the paralyzed foot. The elastic support (Fig. 2b), which 

was attached to the inner side of the fabric belt, was divided 

Fig. 2. Outer elements of the elastic ankle-foot orthosis (E-AFO) device.
(a) Elastic loop; (b-1, 2) Hooks 1 and 2; (c) Velcro strap 1; and (d) Elastic support attached to the back
of (e) The fabric belt.

Fig. 3. Reverse side of the E-AFO device.
(a) Velcro strap 2, (b) Elastic support, (c) Elastic loop, (d) Fabric belt.
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into three parts, and their total length was slightly less 

than that of the fabric belt. When a patient wore the E-AFO, 

the elastic support (Fig. 2b) surrounding the calf stretched, 

increasing the elasticity of the part that was in contact 

with the skin. At the same time, the attachment to strap 

2 (Fig. 2a) ensured that the elastic loop (Fig. 2c) maintained 

the force for lifting the paralyzed foot (Fig. 3). 

3) Procedure

The participants were asked to walk on the gait mat 

twice during each test, the first twice while wearing the 

E-AFO on the affected limb and the last twice without 

it. A 5-min rest was allowed after walking under each 

condition. The patient was seated in a chair near the 

GAITRite System, and the walking mat was adjusted to 

a distance of 1 m from the patient. The participants were 

allowed to walk approximately 1~2 m to gain control of 

their movements and adjust to the E-AFO; the short distance 

walked minimized the learning effects. The investigator 

demonstrated the process of walking on the mat before 

each participant was allowed to walk on the mat. The 

averages of the parameters on each test were assessed. 

The reason for the repeated measurements with and without 

E-AFO was to investigate the immediate effects of wearing 

the E-AFO on the walking pattern of the foot-drop patients 

while minimizing any learning effects. 

4) Data Analysis 

A Shapiro-Wilk test was used for the normality test, 

and the normality of data was satisfied (α > .05). Therefore, 

spatiotemporal data on the gait patterns of stroke patients 

with and without the E-AFO were compared using paired 

t-tests, and analyzed using SPSS for Windows software 

(ver. 20.0; SPSS Inc., Chicago, IL, USA). The level of 

statistical significance was set to α < .05.

Ⅲ. Results

When patients walked with the E-AFO, their walking 

velocity tended to increase as weak evidence compared 

to walking without the E-AFO (p = .066). On the other 

hand, the E-AFO improved the stance time of the affected 

and less-affected limbs significantly (p = .022 and p = .002, 

respectively), compared to that without the E-AFO (Table 

2, Fig. 4). The affected and less-affected limb swing times 

were also reduced significantly compared to that without 

the E-AFO (p = .012, p = .005, respectively) (Table 2, 

Fig. 4). Although there were no significant differences in 

the affected limb step length (p = .980), the step length 

of the less-affected limb differed strongly between walking 

with and without the E-AFO (p = .032) (Table 2, Fig. 5). 

Ⅳ. Discussion

The E-AFO was designed to address the disadvantages 

Without E-AFO With E-AFO t p

Velocity (cm/s) 32.60 ± 15.50 36.94 ± 21.56 -2.006 .066

Affected limb Stance Time (s) 1.37 ± .79 1.24 ± .67 2.607 .022*

Less-affected Limb Stance Time (s) 1.59 ± .90 1.43 ± .77 3.748 .002*

Affected Limb Swing Time (s) 1.92 ± .87 1.77 ± .77 2.923 .012*

Less-affected Limb Swing Time (s) 1.93 ± .88 1.78 ± .76 3.375 .005*

Affected Limb Step Length (cm) 29.09 ± 9.15 29.05 ± 11.92 .025 .980

Less-affected Limb Step Length (cm) 24.95 ± 8.31 27.27 ± 10.24 -2.402 .032*

Table 2. Gait Parameters with and Without the E-AFO
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of the conventional AFOs, which cause discomfort, limit 

ankle joint movement and active motion, and constitute 

a relatively heavy load for paralyzed limbs. The E-AFO, 

however, provides medial–lateral ankle stability via elastic 

tension, minimizing the limitation to ankle motion and 

reducing the weight added to the patient’s lower limb. 

Furthermore, the device is designed to prevent foot-drop 

by simultaneously assisting with ankle dorsiflexion via the 

elastic band, while minimizing any interruption in sensory 

input arising from the foot. Therefore, the E-AFO, when 

used for gait training in stroke patients with foot-drop, 

provides medial–lateral stability in the swing phase, and 

tactile sensory input from the foot, to improve the patient’s 

body scheme [22] and facilitate an effective gait pattern. 

These results showed a trend toward increased walking 

velocity when wearing the E-AFO, even though the 

difference from the velocity without wearing the E-AFO 

was weak evidence. Some researchers reported no 

significant changes in the walking velocity using AFOs 

[5,23], but in other studies reported that the walking velocity 

increased when an AFO was worn [24-27]. One study used 

an AFO with an elastic band similar to that in the current 

study and reported a significant increase in velocity [23] 

[19]. Some authors suggested that increased speed using 

an AFO is caused by the preservation of the first rocker 

at the initial contact and enhanced weight acceptance [28]. 

On the other hand, Perry and Burnfield suggested that the 

gait speed decreased because of delayed weight transfer 

[10]. Therefore, owing to the difference in materials 

between the standard plastic AFO and the present E-AFO, 

the present device could provide sufficient tension to 

preserve the first rocker, confer medial–lateral stability, and 

enhance weight acceptance. 

The use of the present E-AFO decreased sharply the 

stance and swing times of both limbs, which tended to 

increase the walking velocity, as well as the step length 

in the less-affected limb. Nolan and Yarossi also reported 

a significant decrease in both affected and less-affected 

limb swing times, as well as the stance time of the 

less-affected limb [28] when an AFO was worn. Another 

study showed that the step length when wearing a solid 

AFO, which mainly provides ankle stability, was 

significantly shorter in both lower limbs than that with 

an articulated AFO or a posterior-leaf spring AFO [29]. 

Fig. 4. Schematic diagram of the E-AFO device being
worn.
(a) Elastic loop, (b) Lower leg, (c) Velcro strap 
1, (d) Fabric belt.

Fig. 5. Patient`s Application of the E-AFO.
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This suggests that the AFO, which mainly addresses 

stability, can decrease the step length. Tyson and Thornton 

reported significant differences in the stride length, in both 

the affected and less-affected limbs, using a hinged AFO, 

which also suggests a tendency for such devices to change 

the gait patterns [30].

On the other hand, Abe et al. reported that the plastic 

AFO increased the gait stability, thereby increasing the 

step length for both limbs [27]. In their study, however, 

the participants used two types of AFO, namely a hinged 

AFO and a shoehorn brace, which demonstrated the dual 

effects of ankle mobility and stability. This suggests that 

the E-AFO could improve the ankle flexibility and stability 

in the affected limb, thereby increasing the step length 

of the less-affected limb further. In addition, minimizing 

any interruption in tactile sensory input arising from the 

foot might help improve the body scheme [22]. Based on 

the very strong decrease in stance time and swing time 

in the present study, it was concluded that the treatment 

of foot-drop could play an important role in improving 

the walking pattern of stroke patients. On the other hand, 

the E-AFO could not provide sufficient medio-lateral 

stability to increase the walking velocity and step length 

of the less-affected side based on research using an elastic 

band as an assistive device [19].    

This study had some limitations. First, it included a 

small sample, which was also limited to stroke patients 

only. Nevertheless, it appears that the use of the E-AFO 

by patients with chronic stroke has clinical benefit. Second, 

no other AFOs were evaluated. In future studies, it will 

be necessary to investigate whether the E-AFO can be 

applied to patients with a spinal cord injury, multiple 

sclerosis, peroneus nervous palsy, and other conditions, 

as well as to compare the gait patterns associated with 

use of the E-AFO versus other types of AFO. This could 

help improve the E-AFO design and clinical applicability. 

In addition, this study did not measure the kinematic data 

and weight-bearing ratios of the less-affected and affected 

sides when wearing the E-AFO. In the future, however, 

it would be necessary to assess these variables according 

to the gait phase using 3D motion analysis and a force 

plate. 

Ⅴ. Conclusion

 The E-AFO showed a tendency to increase the gait 

velocity and could decrease the stance and swing time of 

both limbs strongly and effectively, particularly the 

less-affected limb. Although it could not be effective in 

improving the step length of the affected limb, it could 

strongly increase the less-affected step length. This study 

demonstrated that E-AFO could be a useful assistive device 

for gait training in stroke patients. 

Acknowledgment

This study was supported by the Academic Research 

Fund of Hoseo University, 2017 [2017-0064]. The author 

designed the E-AFO. 

References

[1] Centers for Disease Control and Prevention (CDC). Use 

of a registry to improve acute stroke care in seven states 

2005-2009. Morbidity and Mortality Weekly Report. 

2011;60(7);206-10.

[2] Woolley SM. Characteristics of gait in hemiplegia. Topics 

in Stroke Rehabilitation. 2001;7(4):1-18. 

[3] Balaban B, Tok F, Yavuz F, et al. Early rehabilitation 

outcome in patients with middle cerebral artery stroke. 

Neuroscience Letters. 2011;498(3):204-7.

[5] Perry J, Garrett M, Gronley JK, et al. Classification of 

walking handicap in the stroke population. Stroke. 

1995;26(6):982-9.

[6] Tok F, Balaban B, Yaşar E, et al. The effects of on 

a botulinum toxin A injection into rectus femoris muscle 



8 | J Korean Soc Phys Med  Vol. 15, No. 1

in hemiplegic stroke patients with stiff-knee gait: a 

placebo-controlled, nonrandomized trial. American 

Journal of Physical Medicine Rehabilitation. 2012;91(4): 

321-6. 

[7] Tok F, Ozçakar L, Safaz I, et al. Effects of botulinum 

toxin-A on the muscle architecture of stroke patients: 

the first ultrasonographic study. Journal of Rehabilitation 

Medicine. 2011;43(11):1016-9. 

[8] Lajoie Y, Teasdale N, Cole J D, et al. Gait of a deafferented 

subject without large myelinated sensory fibers below 

the neck. Neurology. 1996;47(1):109-15.

[9] Burridge JH, Wood DE, Taylor PN, et al. Indices to 

describe different muscle activation patterns, identified 

during treadmill walking in people with spastic drop-foot. 

Medical Engineering & Physics. 2001;23(6):427-34.

[10] Perry J, Burnfield JM. Gait Analysis: Normal and 

Pathological Function. (2nd ed). Thorofare, NJ. Slack 

Incorporated. 2010.

[11] Chu TT. Biomechanics of ankle–foot orthoses: past, 

present, and future. Topics in Stroke Rehabilitation. 

2001;7(4):19-28.

[12] Simkin A, Robin GC, Magora A, et al. Investigation 

of gait. 6. Relationship between muscle action and 

mechanical stresses in below-knee braces. Electromyography 

and Clinical Neurophysiology. 1973;13(5):495-503.

[13] Magora A, Robin GC, Rozin R, et al. Investigation 

of gait. 5. Effect of a below-knee brace on the 

contralateral unbraced leg. Electromyography and Clinical 

Neurophysiology. 1973;13(3):355-61.

[14] Tropp H, Norlin R. Ankle performance after ankle fracture: 

a randomized study of early mobilization. Foot & Ankle 

International. 1995;16(2):79-83.

[15] Geboers JF, Van TuijI JH, Seelen HA, et al. Effect 

of immobilization on ankle dorsiflexion strength. 

Scandinavian Journal of Rehabilitation Medicine. 

2000;32(2):66-71.

[16] Bobath B. Adult Hemiplegia: Evaluation and Treatment. 

London. Butterworth-Heinemann. 1990.

[17] Kobayashi T, Singer ML, Orendurff MS, et al. The effect 

of changing plantarflexion resistive moment of an 

articulated ankle-foot orthosis on ankle and knee joint 

angles and moments while walking in patients post stroke, 

Clin. Biomech. 2015;30(8):775-80. 

[18] Shin YJ, Lee JH, Choe YW, et al. Immediate effects 

of ankle eversion taping on gait ability of chronic stroke 

patients. J Bodyw Mov Ther. 2019;23(3):671-7.

[19] Hwang YI, Yoo WG, An DH, et al. The effect of an 

AFO-shaped elastic band on drop-foot gait in patients 

with central neurological lesions. NeuroRehabilitation. 

2013;32(2):377-83.

[20] Webster KE, Wittwer JE, Feller JA. Validity of the 

GAITRite walkway system for the measurement of 

averaged and individual step parameters of gait. Gait 

Posture. 2005;22(4):317-21.

[21] van Bloemendaal M, Beelen A, Kleissen RFM, et al. 

Concurrent validity and reliability of a low-cost gait 

analysis system for assessment of spatiotemporal gait 

parameters. J Rehabil Med. 2019;51(6):456-63.

[22] Longo MR, Azañón E, Haggard P. More than skin deep: 

body representation beyond primary somatosensory 

cortex, Neuropsychologia. 2010:48(3);655-68.

[23] Leung J, Moseley A. Impact of ankle–foot orthoses on 

gait and leg muscle activity in adults with hemiplegia: 

systematic literature review. Physiotherapy. 2003; 

89(1):39-55.

[24] Erel S, Uygur F, Engin Simsek I, et al. The effects of 

dynamic ankle–foot orthoses in chronic stroke patients 

at three-month follow-up: a randomized controlled trial. 

Clinical Rehabilitation. 2011;25(6):515-23.

[25] Gök H, Kücükdeveci A, Altinkaynak H, et al. Effects 

of ankle-foot orthoses on hemiparetic gait. Clinical 

Rehabilitation. 2003;17(2):137-9.

[26] Simons CD, van Asseldonk EH, van der Kooij H, et 

al. Ankle–foot orthoses in stroke: effects on functional 

balance, weight-bearing asymmetry and the contribution 

of each lower limb to balance control. Clinical 



| 9Effects of an Elastic AFO on the Walking Patterns of Foot-drop Patients with Stroke

Biomechanics (Bristol, Avon). 2009;24(9):769-75. 

[27] Abe H, Michimata A, Sugawara K, et al. Improving 

gait stability in stroke hemiplegic patients with a plastic 

ankle–foot orthosis. The Tohoku Journal of Experimental 

Medicine. 2009;218(3):193-9. 

[28] Nolan KJ, Yarossi M. Preservation of the first rocker 

is related to increases in gait speed in individuals with 

hemiplegia and AFO. Clinical Biomechanics (Bristol, 

Avon). 2011;26(6):655-60. 

[29] Lewallen J, Miedaner J, Amyx S, et al. Effect of three 

styles of custom ankle–foot orthoses on the gait of stroke 

patients while walking on level and inclined surfaces. 

JPO Journal of Prosthetics and Orthotics. 2010; 

22(2):78-83. 

[30] Tyson SF, Thornton HA. The effect of a hinged ankle–foot 

orthosis on hemiplegic gait: objective measures and users̀  

opinions. Clinical Rehabilitation. 2011;15(1):53-8. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


