
INTRODUCTION

Hip fractures are a common injury among the geriatric co-
hort, primarily due to increased risk of falls, syncope, and os-
teoporosis, particularly in individuals over the age of 75
(Hatoum and Sheldon, 2022; Buzkova et al., 2023). The ma-
jority of these cases require surgical intervention (Murphy et

al., 2024). Postoperative delirium (POD) — acute new onset
delirium within a week after anaesthesia and surgery — is a
significant concern, affecting 40–65% of geriatric patients,
and yet it frequently goes unrecognised (Mahanna-Gabrielli
et al., 2019; Barreto Chang et al., 2024). POD is associated
with increased 30-day mortality and readmission rates, pro-
longed hospitalisation, higher healthcare costs, as well as

prolonged cognitive impairment, slower functional recovery
and cognitive decline after surgery (Card et al., 2015;
Kapoor et al., 2022; Kong et al., 2022). It is important to
identify POD and its possible risk factors because up to 40%
of POD can be prevented (Swarbrick and Partridge, 2022;
Barreto Chang et al., 2024).

There are various approaches to reducing POD, including
identification of high-risk patient groups through risk factor
assessment, as well as pharmacological and non-pharma-
cological interventions. Compared to pharmacological inter-
ventions, non-pharmacological strategies offer several advan-
tages — avoid polypharmacy, reduce costs and side effects
as well as target multiple risk factors simultaneously (Mc
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Postoperative delirium (POD) is a common complication in geriatric patients undergoing hip frac-
ture surgery. This study evaluated the effectiveness of a short postoperative reorientation inter-
vention in reducing the incidence and duration of POD. In this randomised controlled trial, 62
patients aged > 75 undergoing hip fracture surgery were recruited. Preoperative cognitive assess-
ments were conducted using the Montreal Cognitive Assessment (MOCA) and delirium screening
with the Confusion Assessment Method for the Intensive Care Unit (CAM-ICU). Daily evaluations
using CAM-ICU were performed for seven postoperative days. The intervention group received
structured reorientation sessions and a five-minute news briefing daily. The trial was comprised of
62 participants (80.6% female, mean age 82 ± 6 years), with 49% having preoperative cognitive
impairment associated with delirium development (p = 0.02). Incidence rates of delirium were
similar in both groups: 20% vs. 25% in controls (p = 0.82). However, the duration of delirium was
significantly shorter in the intervention group (4 vs. 6 days, p < 0.01). Patients in the intervention
group were four times more likely to achieve delirium resolution within 7 days (relative risk (RR):
4.13, p = 0.03). The reorientation intervention significantly reduced the duration of delirium
post-hip fracture surgery, but did not affect overall incidence rates.
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Neil et al., 2018; Hughes et al., 2020; Igwe et al., 2020). The
first studies demonstrating the effectiveness of non-pharma-
cological interventions in preventing delirium development
in medical wards were conducted more than 20 years ago;
however, despite this evidence, clear guidelines regarding the
optimal timing and implementation of these interventions re-
main lacking (Inouye et al., 1999; Colombo et al., 2012;
Hughes et al., 2020; Jin et al., 2020). Several non-pharmaco-
logical approaches have been described, primarily targeting
specific risk factors such as cognitive impairment, sleep de-
privation, immobility, sensory deficits (hearing and vision
impairment), and dehydration (Inouye et al., 1999; Hsiao et

al., 2024). The most widely recognised multicomponent in-
terventions include environmental modifications (optimising
natural lighting, minimising noise), early mobilisation,
timely removal of unnecessary catheters and intravenous
lines, ensuring adequate nutrition and hydration, and struc-
tured orientation-based communication with patients
(Hughes et al., 2020; Swarbrick and Partridge, 2022). In
high-risk patients, a multicomponent intervention bundle is
often recommended, incorporating these strategies along
with a multidisciplinary team consisting of physicians, phys-
iotherapists, pharmacists, and respiratory therapists (Hsiao et

al., 2024). A comprehensive geriatric assessment follows a
similar approach but includes an additional structured preop-
erative evaluation aimed at optimising risk factors and reduc-
ing postoperative complications in geriatric patients (Swar-
brick and Partridge, 2022). Educational programmes for
patients and their families have also been shown to be effec-
tive. These programmes provide individualised information
on procedures and perioperative care, and reducing anxiety
and distress while promoting recovery (Hughes et al.,
2020). Despite their proven benefits, non-pharmacological
interventions are time-consuming and often require addi-
tional staff, training, and financial investment, which pose
challenges for their routine implementation in daily practice
(Inouye et al., 1999; Hsiao et al., 2024).

Given that non-pharmacological interventions consist of mul-
tiple components, it is challenging to evaluate the effective-
ness of each component individually, as they are typically
implemented as part of an intervention bundle (Hsiao et al.,
2024). A significant proportion of studies on medical, criti-
cally ill or intensive care unit (ICU) patients have focused on
risk factor reduction and the application of targeted interven-
tions, including reorientation strategies (Inouye et al., 1999;
Oh et al., 2015). Since patient reorientation often is incorpo-
rated into multicomponent interventions, the optimal timing
for initiating reorientation remains unclear. Studies report
varying initiation times, ranging from hospital or ICU admis-
sion to the postoperative period (Inouye et al., 1999; Co-
lombo et al., 2012; Hsiao et al., 2024). Additionally, once
initiated, the appropriate duration of the intervention remains
uncertain. Existing studies report different approaches, with
some continuing interventions for five days postoperatively,
while others extend them until hospital or ICU discharge
(Hughes et al., 2020; Lam et al., 2021). Despite the demon-
strated effectiveness of non-pharmacological interventions in
reducing the incidence of delirium, standardised protocols for
their implementation have yet to be established.

We conducted a randomised controlled trial with the aim to
investigate whether a short postoperative patient reorienta-
tion intervention can effectively reduce the incidence and du-
ration of POD in older adults undergoing hip fracture sur-
gery.

MATERIALS AND METHODS

This randomised controlled trial was conducted from June to
October 2024. The study enrolled 62 patients aged 75 years
or older undergoing hip fracture surgery. Exclusion criteria
included patients under the age of 75, those unable to partici-
pate due to a language barrier, patients who refused surgery,
and those with cancelled procedures. Participants were ran-
domly assigned to either control group or intervention group
using a computer-generated random sequence.

Prior to surgery, all participants underwent cognitive assess-
ment using the Montreal Cognitive Assessment (MoCA)
(Nasreddine et al., 2005). or MoCA-Blind (Wittich et al.,
2010) version for individuals with visual impairment (test is
considered positive if the MOCA score is at least 26/30 or
the MOCA-Blind score is at least 19/22), as well as the Con-
fusion Assessment Method for the Intensive Care Unit
(CAM-ICU) (Inouye et al., 1990) as a screening method to
detect delirium. Both groups were evaluated daily with
CAM-ICU for seven consecutive days, starting on the first
postoperative day.

The intervention group received structured daily reorienta-
tion sessions, each lasting approximately 30 minutes. These
sessions included a variety of components designed to ad-
dress different cognitive aspects. Reorientation was provided
in terms of identity, where patients were reminded of their
name and age; time, including the day of the week, date,
month, year, and location — the name of the hospital, unit,
and room. Additional information was given about surgery
and recovery, including the timing of the surgery, the postop-
erative day, updates on the recovery process (patients were
interviewed and asked to demonstrate some of their physio-
therapy exercises), and follow-up examinations. Patients
were encouraged to drink 150–200 ml of water during the re-
orientation session. Additionally, patients in the intervention
group received a daily five-minute news briefing displayed
on a tablet as part of cognitive stimulation.

Statistical analyses. Continuous data are presented as me-
dian with interquartile range. Differences between continu-
ous data were analysed using the Wilcoxon rank-sum test.
Categorical data are presented as frequencies with percent-
ages. Differences between categorical data were analysed us-
ing the Chi-squared test. Resolution of delirium is presented
as Kaplan–Meier curves and hazard ratios based on
univariable and multivariable Cox regression analyses ac-
counting for gender and age. A p value 0.05 was considered
statistically significant. The statistical analysis was carried
out using R version 4.2.1. (R Foundation for Statistical Com-
puting, Wirtschaftsuniversität Wien, Vienna, Austria).
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RESULTS

As shown in Figure 1, a total of 71 patients aged 75 years or
older undergoing hip fracture surgery were assessed for eligi-
bility. Sixty-two patients provided informed consent and
were randomly assigned into two groups: control (n = 32)
and intervention (n = 30). Nine patients were excluded. Pre-
operative assessment included cognitive evaluation using the
MoCA or MoCA-Blind and delirium screening with the
CAM-ICU. Postoperatively, the control group underwent
daily CAM-ICU screening, while the intervention group re-
ceived both daily CAM-ICU screening and structured reori-
entation sessions. All 62 participants completed the study.

Table 1 demonstrates that the majority of participants were
female 80.6%, with 81.2% in the control group and 80.0% in
the intervention group (p = 0.901), with a median age 82.0
[Q1 = 78.2, Q3 = 87.0] years (p = 0.821). The distribution of
education levels did not differ significantly between the
groups (p = 0.218).

The prevalence of preoperative neurocognitive impairment
was detected by 49% of the total study population, with no
significant difference between the intervention and control
groups (p = 0.729). Cognitive assessment was not possible in
twelve (19%) patients (eight in the control group and four in
the intervention group) due to various factors, including se-
vere dementia, preoperative delirium, non-compliance, or
hearing impairment.

From the first postoperative day onward, patients were
screened for delirium. Postoperative delirium was detected in
22.6% of patients (n = 8 in the control vs n = 6 in the inter-
vention group), with no significant statistical difference be-
tween the groups (p = 0.638). Several risk factors were ana-
lysed for their potential impact on delirium incidence. Age (p
= 0.82) and gender (p = 0.66) did not show a significant asso-
ciation with delirium occurrence. However, preoperative
cognitive impairment, as indicated by negative MOCA or
MOCA-Blind results, was significantly associated with an in-
creased risk of postoperative delirium (p = 0.02).

Kaplan–Meier survival analyses with long-rank tests showed
that the intervention group had a significantly higher proba-
bility of delirium resolution within seven days compared to
the control group (Fig. 2, log rank p < 0.01). Patients in the
intervention group had a faster recovery from postoperative
delirium (4 days) compared to the control group (6 days).

Analysis using a Cox proportional hazards model (Table 2)
showed that patients in the intervention group had a signifi-
cantly higher likelihood of postoperative delirium resolution
compared to the control group, with a HR of 12.21 (95% CI:
2.07–72.16, p = 0.006) after accounting for gender and age.
There was no statistically significant effect modification of
intervention effect on delirium resolution by presence of pre-
operative cognitive impairment.

DISCUSSION

Our study aimed to determine whether a short postoperative
patient reorientation intervention could reduce the incidence

and duration of POD in older adults undergoing hip fracture
surgery. Our findings indicate that while the intervention did
not significantly impact incidence of POD, it was effective in
shortening the duration of POD.

In contrast to other research, our study enrolled patients aged
75 or older undergoing hip fracture surgery, making our pop-
ulation older than those in previous studies (Inouye et al.,
1999; Colombo et al., 2012; Hughes et al., 2020; Lam et al.,
2021; Hsiao et al., 2024). Cochrane meta-analysis (Burton et

al., 2021) reviewed multiple trials with a broader range of
hospitalised patients, some including younger populations.
Similarly, the RAGA trial (Li et al., 2022) included patients
aged > 65 years.

Due to the older age of our study cohort, the likelihood of de-
veloping POD and its duration may have been higher. Older
patients often have multiple comorbidities, particularly those
requiring continuous medication use, along with greater
number of risk factors for POD development (Smith et al.,
2017; Kotekar et al., 2018; Swarbrick and Partridge, 2022).
Additionally, our patient population underwent surgery for
hip fracture, which carries a higher risk for POD develop-
ment compared to other types of surgeries, particularly elec-
tive procedures (Bilotta et al., 2013; Igwe et al., 2020; Jin et

al., 2020).

Similar to other studies, we assessed the cognitive status be-
fore implementing the intervention. Various cognitive assess-
ment tools, such as the Montreal Cognitive Assessment
(MoCA) and the Mini-Mental State Examination (MMSE),
can be used to determine baseline cognitive function, leading
to methodological differences across studies (Inouye et al.,
1999; Colombo et al., 2012; Burton et al., 2021; Lam et al.,
2021; Hsiao et al., 2024). However, consistent findings indi-

Fig. 1. Flow chart for randomised trial, from eligibility screening (n = 71)
to randomisation (n = 62) into the control (n = 32) and intervention (n =
30) groups.
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cate that patients with pre-existing cognitive impairment are
at higher risk of developing POD (Inouye et al., 1999; Bilotta
et al., 2013; Smith et al., 2017; Buron et al., 2021; Barreto
Chang et al., 2024) which aligns with the results of our study.
Evaluating other risk factors for the development of POD,
our study did not find a link between age, gender or educa-
tion level and POD (Bilotta et al., 2013; Smith et al., 2017).

Even though our short reorientation intervention did not sig-
nificantly impact incidence of POD, our findings demon-
strate that it significantly reduced the duration of delirium

from six days in the control group to four days in the inter-
vention group. In previous studies, the reduction in delirium
duration was typically around one day (Burton et al., 2021);
however, in our study, the reduction was two days. Addition-
ally, patients in the intervention group were four times more
likely to experience a sooner resolution of delirium compared
to those in the control group. These findings differ from
other studies (Freter et al., 2017; Lam et al., 2021), who re-
ported both reduced incidence and duration of delirium using
multicomponent strategies (Freter et al., 2017; Lam et al.,
2021). Similarly, the Cochrane meta-analysis found a 43%
reduction in POD incidence when using multicomponent in-
tervention bundles (Burton et al., 2021). These comparisons
suggest that reorientation alone may accelerate delirium re-
covery but lacks sufficient impact on prevention.

Our intervention focused on structured daily reorientation
sessions, involving reminders of identity, location, and time,
alongside hydration encouragement and cognitive stimula-
tion, which contrasts with multicomponent delirium preven-
tion programmes used in many studies (Inouye et al., 1999;
Lam et al., 2021; Hsiao et al., 2024). This approach allowed
us to specifically evaluate the impact of a simple, easily ap-
plicable reorientation strategy on POD. Multicomponent
strategies typically involve a broader range of interventions,
incorporating a multidisciplinary team and environmental
modifications that begin at patient admission to the hospital
or specific ward (Inouye et al., 1999; Colombo et al., 2012;
Hughes et al., 2020; Burton et al., 2021; Hsiao et al., 2024;
Lam et al., 2021). Some bundles included caregiver educa-
tion, regional anaesthesia techniques as well as environmen-
tal modifications (Lam et al., 2021) while other trials as-

Table 1. Demographic and clinical characteristics of control and intervention groups

Control group,
n = 32 (%)

Intervention group,
n = 30 (%)

Total,
n= 62 (%)

p-value

Gender
0.901Female 26 (81%) 24 (80%) 50 (81%)

Male 6 (19%) 6 (20%) 12 (19%)

Age
0.821Median [Q1, Q3] 83.5 [78.0, 87.0] 82.0 [79.0, 86.8] 82.0 [78.2, 87.0]

Preoperative screening of cognitive impairment
0.729Cognitive assessment

was not possible
8 (25%) 4 (13%) 12 (19%)

Present 15 (47%) 15 (50%) 30 (49%)

Absent 9 (28%) 11 (37%) 20 (32%)

Education levels
0.218Basic school 2 (6%) 1 (3%) 3 (4%)

Middle school 4 (12%) 6 (21%) 10 (16%)

High school 17 (53%) 10 (33%) 27 (44%)

Bachelor's, Master's, Doctorate 2 (6%) 9 (30%) 11 (18%)

No information 7(23%) 4(13%) 11 (18%)

Postoperative delirium screening
0.638Negative CAM-ICU 24 (75%) 24 (80%) 48.0 (77%)

Positive CAM-ICU 8 (25%) 6 (20%) (23%)

CAM-ICU, Confusion Assessment Method for the Intensive Care Unit

Fig. 2. Kaplan–Meier Survival Curves for Postoperative Delirium Resolu-
tion. This Kaplan-Meier survival plot illustrates the probability of postop-
erative delirium resolution over time in the control group (blue solid line)
and the intervention group (red dashed line).
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sessed nurse-led delirium prevention protocols, incorporating
pain control, sleep hygiene, and early mobilisation (Korkmaz
et al., 2021). In contrast to our study, where the intervention
was implemented on the first post-operative day, these inter-
ventions began before surgery, which may explain differ-
ences in POD incidence outcomes.

One limitation of our study is that POD screening using
CAM-ICU was performed only once daily. Given the fluctu-
ating nature of POD, future research may benefit from more
frequent assessments to enhance detection accuracy. Another
limitation was the duration of our study (June to October
2024), which was similar to other single centre randomised
controlled trials, although shorter than large-scale meta-anal-
yses and long-term observational studies (Colombo et al.,

2012; Burton et al., 2021; Hsiao et al., 2024). Our interven-
tion was postoperative only, whereas other non- pharmaco-
logical interventions were initiated pre-operatively and con-
tinued post-operatively (Korkmaz et al., 2021) potentially
contributing to their superior reduction in POD incidence.
While previous research has found no significant difference
in POD incidence between general and regional anaesthesia
(Lam et al., 2021), implementing non-pharmacological inter-
ventions like listening to the radio and receiving updates dur-
ing surgery under regional anaesthesia, may yield different
results.

Although non-pharmacological interventions have proven to
be effective in reducing both POD incidence and duration,
many uncertainties remain, particularly regarding the optimal
timing for initiation, the appropriate duration and the need
for standardised guidelines. Compared to existing research,
our findings emphasise the benefits of the reorientation inter-
vention while suggesting that it may be most effective when
integrated into a broader multicomponent intervention strat-
egy as highlighted by the Cochrane review (2021), which
concluded that multifactorial non-pharmacological interven-
tions are the most effective approach, and that reorientation
alone may not be sufficient to reduce POD incidence. Multi-
component intervention bundles are typically implemented
by geriatricians and multidisciplinary teams, requiring spe-
cialised knowledge and resources, whereas reorientation in-
tervention can be easily applied without the need for special-
ised training and can be carried out by volunteers, caregivers,
or even family members, making it a practical and widely ap-
plicable approach to reduce POD.

CONCLUSIONS

The reorientation intervention strategy implemented in this
study resulted in significant reduction in the duration of post-

operative delirium in older patients undergoing hip fracture
surgery. The intervention showed no effect on the overall in-
cidence of postoperative delirium.
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PÇCOPERÂCIJAS DELÎRIJA PREVENCIJA GERIATRISKIEM PACIENTIEM AR GÛÞAS LÛZUMU: RANDOMIZÇTS KONTROLÇTS
REORIENTÂCIJAS INTERVENCES PÇTÎJUMS

Pçcoperâcijas delîrijs (POD) ir bieþi sastopama komplikâcija geriatriskiem pacientiem pçc gûþas lûzuma operâcijas, ietekmçjot lîdz pat 40%
pacientu. Ðajâ pçtîjumâ izvçrtçta îsas pçcoperâcijas reorientâcijas intervences efektivitâte POD incidences un ilguma mazinâðanâ. Pçtîjumâ tika
iekïauti 62 pacienti vecumâ > 75 gadiem, kam tika veikta gûþas locîtavas lûzuma íirurìiska ârstçðana. Pacienti tika randomizçti sadalîti divâs
grupâs: kontroles grupâ (n = 32) un intervences grupâ (n = 30). Visiem pacientiem pirms operâcijas tika novçrtçts kognitîvais stâvoklis,
izmantojot Monreâlas kognitîvo spçju novçrtçðanas testu (MoCA) vai MoCA-Blind (saîsinâtu versiju pacientiem ar redzes traucçjumiem).
Tâpat tika novçrtçts apziòas lîmenis, izmantojot delîrija skrîninga CAM-ICU testu (Confusion Assessment Method for the Intensive Care Unit).
Sâkot ar pirmo pçcoperâcijas dienu, visi pacienti ik dienu tika novçrtçti ar CAM-ICU testu. Papildus tam intervences grupa saòçma strukturçtu
reorientâcijas intervenci, iekïaujot reorientâciju laikâ, telpâ, personîbâ, pçcoperâcijas dienu uzskaiti, sarunu ar pacientu par progresu
fizioterapijâ, iedroðinâjumu uzòemt lîdz 200 ml ûdens intervences laikâ, kâ arî piecu minûðu ziòu siþeta demonstrâciju. Visu pçtîjumâ iekïauto
pacientu vidçjais vecums bija 82 ± 6 gadi, un 80.6% no pacientiem bija sievietes. Kognitîvo funkciju traucçjumi pirms operâcijas tika novçroti
49% pacientu, kas ietekmçja delîrija attîstîbu (p = 0,02). POD incidence abâs grupâs bija lîdzîga: 20% intervences grupâ un 25% kontroles
grupâ (p = 0,82). Savukârt delîrija ilgums intervences grupâ bija bûtiski mazâks nekâ kontroles grupâ (4 vs. 6 dienas, p < 0,01). Pacientiem
intervences grupâ bija èetras reizes lielâka iespçjamîba, ka delîrijs izzudîs 7 dienu laikâ, salîdzinot ar kontroles grupas pacientiem (RR: 4,13,
p = 0,03). Reorientâcijas intervence bûtiski samazina delîrija ilgumu pacientiem pçc gûþas lûzuma íirurìiskas ârstçðanas, taèu tâ neietekmç
POD attîstîðanâs incidenci.



<<
  /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
  /CreateJDFFile false
  /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

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /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 <>
    /PTB <>
    /SUO <>
    /SVE <>
    /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




