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rs. “Smith,” a 90-year-old woman living in New York
MCity alone in a one-bedroom apartment, was referred

for physical and occupational therapy by her primary
care physician after she fell in her bathtub 10 months prior. The
episode made the daily newspapers, as this particular fall resulted in
Mrs. Smith being impaled by the bathtub faucet in her torso. The
faucet had to be detached from the wall and remained lodged in
her until she was delivered to the hospital, where it was surgically
removed. The injury nearly killed Mrs. Smith.

After returning to her home following months in the hospital
and an inpatient rehabilitation setting and then receiving tempo-
rary Medicare-funded home health aides, Mrs. Smith was once
again alone. She was receiving only 2 hours of daily private aide
care. Physical and occupational therapists visited Mrs. Smith’s
home five or six times a week under Medicare Part B. Interventions
consisted of strengthening Mrs. Smith’s upper and lower extremi-
ties and her trunk muscles and increasing her balance. Mrs. Smith
was also trained with adaptive equipment, and a tub transfer bench
was added to her bathroom.

Mirs. Smith had sworn that she would never enter her bathtub
again, terrified of a repeat fall. Months of practicing and training
with the physical and occupational therapist for the purpose of
entering and exiting the tub, increasing her strength and balance,
and utilizing the tub transfer bench allowed Mrs. Smith to have a
shower in her home after nearly a year without one. Tears of joy
and satisfaction streamed down her cheeks, as she recognized that
she had conquered her fears and now felt confident again to bathe
independently; a stronger, safer, and more capable person.
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The Centers for Medicare and Medicaid Services, in its July
2007 measure for Medicare Part B fall risk screening, used the
definition of Tinetti, Baker, Dutcher, Vincent, and Rozett (1997)
to determine the criterion of a fall. The definition reads, “A sudden,
unintentional change in position causing an individual to land at
a lower level, on an object, the floor, or the ground, other than
as a consequence of sudden onset of paralysis, epileptic seizure, or
overwhelming external force.” The definition of a fall seems to vary
according to institutions; however, a common element seems to be
“unintentionally coming to the ground, floor, or other lower level.”

The Centers for Disease Control and Prevention reports that
$19.2 billion annually is spent on treating the elderly for the
adverse effects of falls: $12 billion for hospitalization, $4 billion
for emergency department visits, and $3 billion for outpatient
care. Effective interventions assume that falls are not the result of
random accidents but are the result of the presence of numerous
risk factors and a compromised medical condition.

Effective interventions assume
that falls are not the result of
random accidents but are the

result of the presence of numerous
risk factors and a compromised
medical condition.

Two-thirds of those who experience a fall will fall again within
6 months. Two-thirds of falls are preventable. At least one-third of
all falls in the elderly involve environmental hazards in the home.
Most falls do not result in serious injury. However, there is often a
psychological impact. Twenty-five percent of community-dwelling
people 75 years old or more unnecessarily restrict their activities
because of fear of falling.

All health care professionals working with the older popula-
tion know and understand the implications of falls, and all have
a common goal: to improve the quality of life of the older adult.
The status of geriatric patients is so complicated for any one medi-
cal professional that improved results can be obtained only if the
entire interdisciplinary team works together. It is too daunting a
task for any one to accomplish alone. The interdisciplinary team
must work to maximize the quality of care and the quality of life
for patients and their family caregivers. The interdisciplinary team
may include but is not limited to the primary care physician, spe-
cialist physicians, physician assistants, nurse-practitioners, nurses,
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social workers, physical therapists, occupational therapists, admin-
istrators, nutritionists, and direct care staff such as certified home
health aides. The common goal is to provide the best quality of care
and quality of life to our patients.

The objective of this article is to educate readers about the
role of rehabilitative services—physical therapy and occupational
therapy—in the management of older persons, particularly regard-
ing the challenging syndrome of falls. By understanding the roles
of members of the interdisciplinary team, the team members can
more effectively and efficiently work together to reach a common

goal.

WHO ARE PHYSICAL AND
OCCUPATIONAL THERAPISTS?

Current educational levels for both physical and occupational
therapists are now moving toward an entry-level doctoral degree
for all clinicians. The master’s degree is being phased out. The
educational process includes not only didactic learning but also
numerous internships ranging in number and length depending on
the academic institution. After a person graduates with a degree
in physical or occupational therapy, all states require a licensing
exam to be passed in order to allow practice. Postgraduate residency
programs are limited but available to individuals to specialize in a
particular area of interest, such as geriatrics. Advanced-level fellow-
ships are also limited in number but are becoming a more common
part of advanced learning in the rehabilitation fields. Other levels
of advanced clinical practice are board certifications in a clinical
area of experience and expertise, such as geriatrics: a geriatric board-
certified specialist recognizes advanced clinical knowledge.

Although most entry-level physical and occupational therapy
programs include geriatrics as part of the general curriculum, geri-
atrics itself remains an area of specialization. Not all physical and
occupational therapists have the knowledge, experience, or expertise
to manage geriatric patients most effectively and efficiently. A fur-
ther subarea of specialization that requires additional experience
and advanced knowledge within geriatrics is management of the
patient with Alzheimer’s disease or a related dementia.

Physical and occupational therapy for older adults can be uti-
lized in multiple settings across the continuum of care, including
acute care, subacute care, long-term care, and outpatient clinics and
in the home. The role and goals of rehabilitation services may vary
and reflect the treatment setting. For example, the goal of rehabili-
tation services in the acute care setting may be for the patient to
be medically and functionally stable enough to return home with
assistance or to transfer to a skilled nursing facility. The goal of
rehabilitation services in an outpatient facility may be to reduce
pain and improve strength in order to maximize community-level
function. Frequency and duration of physical and occupational
therapy treatment sessions vary with the setting and with reim-
bursement restrictions. Generally sessions are 30 to 60 minutes in
length, one to five times per week, for a total of 4 t0o12 weeks. This
article focuses on residential clients at home in the community.

The Role of Physical and Occupational Therapies

Physical and occupational therapists make substantial use of
objective tests and measures for examination. Members of the reha-
bilitation team are critical thinkers and base their evaluation and
determination of individualized treatment plan on objective data.
The implementation of evidence-based interventions, continuous
reassessment of the patient’s status, and modification of the treatment
plan ensure progress toward and achievement of goals. The extensive
frequency and duration of the treatment plan allow physical and
occupational therapists to provide key information to other mem-
bers of the medical interdisciplinary team. For example, it is standard
practice for therapists to measure vital signs at every visit. This basic
information can be valuable to the physician in monitoring the effects
of and changes in medications in a quick and efficient manner rather
than requiring the physician to wait many weeks before the patient
returns for the next scheduled office appointment.

Unfortunately, the current medical insurance and reimburse-
ment system for older adults, including Medicare Part A and
Part B as well as Medicaid, often dictates the nature of medical
care that a patient receives. It is important to understand that not
all rehabilitation services are covered the same way in all settings
under Medicare Part A and Part B. In terms of the home setting,
Medicare Part A covers physical and occupational therapy services
as part of a traditional visiting nurse association service. Patients
must be homebound to receive therapy services under Medicare
Part A. Reimbursement occurs as a lump sum for each episode
of care. Assuming that each therapy visit is 30 minutes long, this
allows for approximately six to eight visits.

In the home setting, patients can also receive physical and occu-
pational therapy under Medicare Part B. Under Medicare Part B,
patients do not need to be homebound. Therapy services are billed
and reimbursed the same way they are in the outpatient setting.
Currently, Medicare Part B places an arbitrary cap on the maxi-
mum dollar amount of therapy services a patient can receive. With
the same assumptions as mentioned previously, if each therapy
visit is 55 minutes long, this allows for 12 visits. However, Medi-
care Part B does have an exception process in place for this cap.
If patients meet the exception process requirements, they are not
limited in the amount of rehabilitation services they may receive
under Medicare Part B as long as the therapy remains focused
on a functional goal and continued improvement demonstrated.
This exception process is very geriatric friendly and includes such
diagnoses as osteoarthritis, degenerative joint disease, Parkinson’s
disease, and hemiplegia/paresis.

Medicare Part B allows skilled physical and occupational
therapists to perform prescribed therapies one-on-one with a home-
bound or nonhomebound patient in the home environment to
maximize a patient’s functional status.

PROACTIVE FALL PREVENTION

We now discuss how physical and occupational therapy can assist
the interdisciplinary team and benefit older adults in the preven-
tion and management of falls.
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The 2010 consensus statement of the American Geriatric Society,
the British Geriatrics Society, and the American Academy of Ortho-
paedic Surgeons Panel on Fall Prevention identifies an algorithm for
the identification of geriatric patients at risk for falls, the preven-
tion of falls, and management of those patients who have already
fallen. They recommend that every older person should be asked
the question “Have you fallen in the past year?” as part of a regular
examination. This should be as routine as taking vital signs. The
person asking the question must be clear in the definition of a fall.

If the answer to the question “Have you fallen in the last year?”
is “yes,” action must be taken. This is discussed in the section
“Postfall Management.” If the answer is “no,” then additional
assessment is still required. It is recommended that a Timed Up
and Go (TUG) test be performed. TUG is a standardized test. The
subject begins seated in a chair, stands up and walks 3 meters, turns
around, and sits down. The therapist times this completed action.
Standard scores for an individual who does not ambulate with an
assistive device (cane or walker) is less than 10 seconds and less
than 13 seconds if the subject does use an assistive device. If the
patient is found to be at a fall risk, additional action must be taken,
even though the patient has not yet fallen.

Not only should physicians ask the question of all their patients,
but so should physical and occupational therapists, regardless of
the referring diagnosis. This is another way in which physical and
occupational therapists can assist the other members of the medi-
cal interdisciplinary team in identifying those patients at risk. It is
common for a physical and/or occupational therapist to receive a
patient referral with a diagnosis of rotator cuff tear, shoulder pain,
and activities-of-daily-living dysfunction. Obviously, therapy will
be focused on the shoulder. However, when the question “Have
you fallen in the past year?” is asked, the response is often “Yes,
I fall all the time, at least one or two times each month. The only
difference is that this time I got hurt.” Clearly, an underlying issue
is not being addressed, one that has resulted in numerous falls.
The medical interdisciplinary team, including physical and occu-
pational therapy staff, must also address the issue of falls with the
patient as well as dealing with the patient’s shoulder.

In addition to TUG, there are numerous other objective tests
and measures that have been proven valid and reliable. For exam-
ple, the physical and occupational therapist working with older
adults may utilize the Berg Balance Test, the Tinetti Balance Assess-
ment Tool, the Functional Reach Test, and Barthel ADL Index.
Normative data are available for the client’s age range as well as
identified levels for increased risk of falls.

There are two main categories of risk factors that relate to a
person who falls or is at risk for falling: “intrinsic” risk factors (those
factors that are inherent to the individual) and “extrinsic” risk fac-
tors (those factors in the person’s environment).

EXTRINSIC RISK FACTORS

It is one thing to tell someone to remove the throw rugs. It is another
to see the home, assist in removing the throw rugs, reorganize the
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home if necessary to remove clutter, rearrange/reorganize the kitchen
or bathroom to make it safe to reach commonly used objects, put a
night-light in the hallway, and actually clear the path to the bath-
room for nighttime visits. This is done in collaboration with the
patient, the family, and direct care staff to educate all of them on
the importance of the environment in reducing the risk of falls.
A home safety evaluation to reduce the risk of falls is a legitimate
reason for referral to a physical and occupational therapist.

INTRINSIC RISK FACTORS

As the human body ages, natural physiological changes occur in
varying degree. Posture and postural angle changes occur, espe-
cially with advancing osteoporosis, causing the spinal column
and trunk to flex anteriorly. This causes an anterior weight shift
from the person’s normal base of support. This also produces a
strain on the posterior musculature of the back and legs and, con-
versely, shortens the anterior trunk musculature. With increased
trunk and hip flexion, an individual’s head position also flexes and
decreases the visual navigational field as well as the ability to make
visual contact with a potential trip hazard. Following a fall, an
individual further exhibits these postural changes due to fear of
another fall.

Postural orthostatic hypotension is also a risk factor. A sudden
change of position, as in moving from supine to sit, sit to stand,
and stand to advancing gait, can temporarily cause a severe drop in
blood pressure. This drop can cause a temporary loss of conscious-
ness and lead to a fall. Similarly, positional vertigo, a condition in
which the cilia of the inner ear (the cochlea) are misaligned, can
cause mild to severe vertigo, with a loss of balance leading to a fall.

ACTIVITIES OF DAILY LIVING

Occupational therapists are trained to educate patients and their
caregivers in proper safety awareness during activities of daily living,
including such basic activities as feeding, grooming, dressing,
bathing, toileting, transferring from surface to surface, and func-
tional mobility around the environment. Instrumental activities of
daily living include higher-level activities, such as meal preparation,
laundry, and housecleaning. Structuring a patient’s environmentand
educating a patient and/or the patient’s caregivers to prevent injury
and optimize performance are key components of the rehabilitation
team’s intervention for reducing the risk of falls and maximizing a
patient’s quality of life.

This type of intervention involves education for both the patient
and the patient’s caregiver. The following are examples of patient
education and training:

* Removing environmental hazards (shoes in the pathway bet-
ween a patient’s bed and bathroom present as a trip hazard).

e Proper body mechanics when performing lower body
dressing or bathing. Seated with back support, raising the



Structuring a patient’s
environment and educating

a patient and/or the patient’s
caregivers to prevent injury and

optimize performance are key
components of the rehabilitation
team’s intervention for reducing
the risk of falls and maximizing

a patient’s quality of life.

lower extremities up while maintaining an erect position,
reduces strain on the lumbar spine and prevents falling
forward.

e Wearing proper footwear that encompasses the entire foot
and has a rubber sole (no open-heeled shoes or slippers) ensures
proper footing, protects the foot, and reduces fall risk.

e Utilizing grab bars and tub/shower seats reduces the risk of
falling when entering and exiting the tub or shower and while
bathing sitting on the seat.

e Increasing patients proximity to items they are reaching for to
reduce lumbar strain and falling if reaching out of their base
of support.

The following are examples of patient caregiver education and
training:

e Utilizing proper patient transferring techniques. Bending
at the knees and wrapping arms around patient’s waist,
buttocks, or belt to assist the person to stand. (Never lift
a patient under the axillae, as this can cause both nerve/
rotator cuff damage to the patient and back injury to the
caregiver).

* Keeping the patient proximal to the caregiver to lessen the
strain on the caregiver’s lumbar musculature.

e Proper guarding techniques while a patient is ambulating
or managing stairs to reduce the risk of patient falls without
injury to the caregiver.

e Utilizing environmental equipment (such as hospital beds,
bedside commodes, walkers, wheelchairs, and bathroom
equipment) better to safeguard patients and reduce strain on
themselves when assisting the patient.

The Role of Physical and Occupational Therapies

THERAPEUTIC EXERCISE

Therapeutic exercise is an often underutilized, nonpharmaco-
logical treatment option for many geriatric syndromes. Medical
long-term care institutional directors knowledgeable about proper
prescribing of therapeutic exercise and its positive effects will help
residents maintain their optimal functional level. Here we review
the efficacy of therapeutic exercise in the management of three
common geriatric syndromes: functional disability, falls and cogni-
tive impairment.

Geriatric syndromes are multifactorial in both their cause and
their management. Functional disability is often the result of mul-
tiple underlying clinical processes such as cardiovascular disease,
osteoporosis, and diabetes. Therapeutic exercise in appropriate
type, intensity, frequency, and duration elicits a positive physio-
logical response in the cardiovascular and musculoskeletal systems
and in glycemic control. With improved physiological responses,
therapeutic exercise can contribute to the effective management of
functional disability. Evidence suggests that therapeutic exercise is
also beneficial for two common contributing factors of falls: gait
and balance dysfunctions. In appropriate type, intensity, frequency,
and duration, therapeutic exercise can help reduce the risk of falls.
Finally, studies also show that people with cognitive impairment
who demonstrate challenging behaviors and functional decline can
benefit from therapeutic exercise.

Strategies for interdisciplinary teams to design, implement,
and track the patients responses to physiologically effective and
safe exercise programs are also discussed. To improve the success
of evidence-based exercise programs for both individual patients
and residents as a group, we encourage physicians to utilize the
interdisciplinary team appropriately. Activity directors, recreation
therapists, certified nursing assistants, and personal trainers are
not qualified either by their educational level or by licensure to
design, implement, and oversee a therapeutic exercise program for
medically and cognitively complex geriatric patients. In this case,
physical therapists who specialize in geriatrics are the interdisci-
plinary team member of choice.

Physical therapists receive masters- and doctoral-level educa-
tion for clinical practice. As with physicians, geriatrics is an area of
specialty practice for physical therapists. Experience, expertise, and
training are required to work with this special population. Board
certification in specialty areas, including geriatrics, is one measure
of clinical excellence in physical therapy. Physical therapists are
trained in anatomy, neuroanatomy, physiology, kinesiology, basic
pharmacology, orthopedics, neurology, cardiology, pulmonology,
and endocrinology. However, the primary area of expertise for
the geriatric physical therapist is exercise and function. A geriatric
physical therapist recognizes the complexities of the patient and
the importance of the clinical decision-making process. Careful
consideration must be given to the patient’s history (including
systems review, cognition, function, pharmacy, and social condi-
tions) and assessment so that a safe and effective plan of care can
be established. The treatment plan and exercise program must be
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comprehensive, take into account all the variables and challenges
of managing multiple chronic conditions, and be monitored and
adjusted according to the patient’s response. A physical therapist
can design an exercise program that is safe medically and function-
ally for a compromised older adult. A physical therapist can train
other members of the team to contribute within their scope of
practice to the facility-wide exercise program.

The treatment plan
and exercise program must
be comprehensive, take into

account all the variables
and challenges of managing
multiple chronic conditions,
and be monitored and
adjusted according to the
patient’s response.

Physicians are encouraged to have a conversation with physi-
cal therapists and rehabilitation directors. Discuss the evidence.
Discuss the level of education, experience, and expertise that the
physical therapist offers in geriatrics with a demented patient
population and with the frail elderly. The interdisciplinary team
members must work together to provide the best possible care
and enhance the function and quality of life of patients. The
interdisciplinary team should have shared vision and goals of a
facility-wide exercise program that can be tailored to the indi-
vidual patient’s needs as well as encourage all residents to be more
active safely.

Physical therapists can be very effective in developing, imple-
menting, and overseeing an exercise program and can assist in
solidifying a culture of exercise in the long-term care facility.

Exercise is important in fall prevention, improving strength,
flexibility, balance, and gait. A customized, individualized exercise
program that incorporates all aspects of therapeutic exercise that
is safe and appropriate based on the patient’s medical status, cog-
nitive status, and goals is required. Patient, family, and caregivers
require exercise techniques, with considered frequency, duration,
type, and intensity, to reduce the risk of falls.

Referral is appropriate to physical and occupational therapy
for fall prevention in the following circumstances: when a patient
reports and/or demonstrates difficulty ambulating, unsteady gait,
inappropriate use of walker or cane, fatigue or shortness of breath
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while walking short distances, poor safety awareness, or decline in
vision. Additionally, referrals may stem from a report or demon-
stration of loss of balance, fear of falling, frequent falls, or poor
safety awareness. Poor safety awareness includes frequent falls and
indicates the need for a home safety evaluation. Weakness may
be due to a recent illness/exacerbation of chronic illness; recent
hospitalization or surgery of any kind; progression of disease affect-
ing function, mobility, or cognition; excessive fatigue/difficulty
completing previously simple tasks; and difficulty with activities
of daily living.

A referral for skilled physical and/or occupational therapy
should be made for an individual if there has been reported or
observed a functional decline.

POSTFALL MANAGEMENT

To review the definition of a fall: the Centers for Medicare and
Medicaid Services, in its July 2007 measure for Medicare Part B
fall risk screening, used the Tinetti definition to determine the cri-
terion for a fall. The definition reads, “A sudden, unintentional
change in position causing an individual to land at a lower level,
on an object, the floor, or the ground, other than as a consequence
of sudden onset of paralysis, epileptic seizure, or overwhelming
external force.” The definition of a fall may vary according to insti-
tutions; however, a common element seems to be “unintentionally
coming to the ground, floor, or other lower level.”

When a “small” fall has been reported, refer to rehabilitation
services immediately—do not wait until the individual has three or
four falls per week or per month. Review the statistics stated earlier

on the number of falls and the risk for future falls.

Mr. “Jones,” an 85-year-old man living in an assistive living facility,
found himself on the floor after sliding off his bed attempting to
don his shoes. He was not injured, thought nothing of it, and
attempted to get back onto his feet. While doing so, he fell again,
coming down onto his bedside nightstand, where he suffered mul-
tiple fractures to his facial bones and lost consciousness. A facility
staff member found him an hour later, and he was admitted to the
hospital.

Goals of physical and occupational therapy are to train and educate
patients to recover from the fall as well as prevent another fall from
occurring. If Mr. Jones had been educated to attempt to climb
back onto his bed instead of attempting to stand up from his seated
position on the floor, the second fall resulting in hospitalization
might not have occurred.

FINAL THOUGHTS

Proactively reducing falls in the geriatric population will signifi-
cantly reduce the cost of fall-related injuries and add years of
healthier living for our elderly patients.



REFERENCE

Tinetti, M., Baker, D., Dutcher, J., Vincent, J., & Rozett, R. (1997).
Reducing the risk of falls among older adults in the community. Berkeley,
CA®: Peaceable Kingdom Press.

Nick Lampiasi, OTR/L, is an occupational therapist and the New
York regional director for Fox Rehabilitation. Mimi Jacobs, PT,
GCS, OCS, is a physical therapist, board certified in both geriatrics

The Role of Physical and Occupational Therapies

and orthopedics, for Fox Rehabilitation and the executive director
of the not-for-profit company Fox GERI: Geriatric Education &
Research Institute.

Correspondence regarding this article should be directed to Mimi
Jacobs, PT, GCS, OCS, Fox Rehabilitation, 7 Carnegie Plaza,
Cherry Hill, NJ 08003. E-mail: mimi.jacobs@foxrehab.org

127




<<
  /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


