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Introduction
William J. Little, MD, an orthopedic surgeon in England,
first described cerebral palsy (CP) in 1862.1 It is estimated
to occur in 1 to 2.3 per 1,000 live births in the United
States.2

CP is defined as a cluster of syndromes that alter a
person’s movement, stability, and position.3 These disor-
ders are caused by a nonprogressive brain abnormality
usually to the cerebrum around the time of birth.3While
the brain injury does not progress, symptoms of the
disease may vary throughout a person’s life. Symptoms
also vary from person to person because the area of the
brain that is affected varies from person to person.
Certain causes, such as genetic conditions or altered

brain-blood supply, may affect how the child’s brain devel-
ops during the first two trimesters of pregnancy. Foremost
causes of CP identified in the National Collaborative
Perinatal Project (NCPP) were maternal mental retarda-
tion, birth weight less than 2,000 g, and fetal malforma-
tion.4 Other risk factors for CP during pregnancy may
include infection, bleeding, and elevated maternal temper-
ature. Maternal age, parity, socioeconomic status, smoking
history, maternal diabetes, and duration of labor were not
identified as risk factors for CP in the NCPP.5

Full-term babies may have CP; however, premature
infants have a higher incidence of developing CP as a
result of associated complications.3 CP affects 1 in 20
infants with extreme prematurity.2 The infant’s develop-
ing brain may also be affected any time from the last
trimester through the first few years of life. Causes,
affecting children in this age range, may include bacterial
meningitis, bleeding in the brain, anoxia, kernicterus,
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and head injury. In 1991, the Centers for Disease
Control and Prevention (CDC) found that among 3-
to 10-year-old children in Atlanta, Georgia, the most
common postnatal causes of CP were meningitis,
child abuse, stroke, and car crashes.6

The intent of this article is not to detail medical
therapy for individual comorbidities associated with CP.
Rather, it is meant to serve as an introduction for the
pharmacist to CP and the effects aging has on patients
with this condition.

Types of Cerebral Palsy
There are four primary types of CP: spastic, athetoid,
ataxic, and mixed.3 Spastic CP is the most common type
by far, affecting 70% to 80% of those with CP.3 Cortical
brain damage can cause spastic CP.1 Various terminology
is used to describe the areas of the body affected by spas-
ticity. For example, spastic hemiplegia refers to unilater-
al spasticity, spastic diplegia refers to spasticity of both
legs, and spastic quadriplegia refers to spasticity encom-
passing the entire body.3 Athetoid or dyskinetic CP
affects 10% to 20% of those with CP.3 Damage to the
basal ganglia will cause athetoid CP.1 Athetoid CP is char-
acterized by uncontrolled, slow, writhing movements of
the hands, arms, feet, legs, face, or tongue.3 Ataxic CP
affects 5% to 10% of those with CP.3 Damage to the
cerebellum may cause ataxic CP.1 Symptoms include
increased or decreased muscle tone, altered balance, and
impaired fine-motor skills.3 The final type of CP, mixed
CP, commonly manifests as spasticity plus athetoid move-
ments.3

Some common causes of CP are readily preventable.
Head injuries could be prevented or reduced by making
sure infants and children are placed in car seats or wear
bike helmets, respectively. Brain damage secondary to
kernicterus may be prevented if treatment of jaundice
with phototherapy is initiated appropriately.3 Proper
prenatal care may decrease the risk for some precipitat-
ing causes of CP.Although the rate of asphyxial births
has declined from 40 per 100,000 in 1979 to 11 per
100,000 in 1996, there has not been a decrease in the
incidence of CP for full-term infants during this same
time frame.7 It is estimated that childhood prevalence
has increased by 20% in the United States between the
years 1960 to 1986.8 This increase in prevalence coin-
cides with changes in the survival of low (< 2,500 g)

and very-low birth weight (< 1,500 g) babies.8

Aging and Cerebral Palsy
The number of adults with CP is estimated at 400,000.9

Several researchers suggest that the number of adults
with CP may be increasing with the life expectancy of
these patients affected by advancements in emergency
medicine, enteral feeding, antibiotic therapy, rehabilita-
tion technology, and public health and consumer educa-
tion.9-11 Secondary problems or conditions related to CP
have been identified by several researchers.These sec-
ondary conditions may occur earlier in life for those with
CP and are categorized as physical, social, or psychologi-
cal. Secondary conditions associated with CP include
seizures, mental retardation, visual and auditory impair-
ments, learning disabilities, and communication disor-
ders. (A more complete listing can be found inTable 1.)
When these conditions are present, they often further
complicate treatment of patients with comorbidities
such as heart disease, arthritis, diabetes, generalized
aging, and at-risk lifestyle behaviors including smoking,
drug and alcohol abuse, unprotected sex, physical
inactivity, diet, and stress.12-15

Common physical problems associated with CP
include musculoskeletal conditions such as degenerative
osteoarthritis, joint stiffness, muscle contractures,
osteopenia, osteoporosis, and scoliosis. Osteopenia has
been noted in nonambulatory patients with CP, and this
may worsen with age. Predisposition for fractures in CP
patients may be a result of several factors, such as low
dietary-calcium intake, decreased exposure to sunlight,
immobility, spasticity, and use of anticonvulsant medication.16

Nutritional problems such as obesity as a result
of overeating and inactivity, or malnutrition related to
dysphagia, often occur.17 Dental problems and early loss
of teeth can happen because of abnormal dental develop-
ment, teeth grinding, spasticity, poor hygiene, xerostomia,
and poor control of the oral musculature.18 Aspiration is
also a potential complication, especially in patients with
quadriparesis, and may be a result of difficulty in eating,
chewing, and swallowing, or delayed gastric emptying.16,19

Chief gastrointestinal complaints among adult patients
with CP include vomiting and constipation because of
delayed gastric emptying. Bladder problems include infec-
tion and incontinence in adults with CP. Neurogenic blad-
der may affect up to 15% of patients with CP.20

There have been a limited number of published studies
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on the effects of aging for persons with CP. In 1988, Bax
and colleagues interviewed and physically examined 45
young adults (age 18 to 25) with CP (36 with spastic and
9 with athetoid CP) in the United Kingdom.They found
that 16% were underweight, 71% had contractures of the
lower extremities, 56% had bowel problems, 53% had
bladder problems, and 60% had speech and communica-
tion problems.21 Similarly, Murphy et al. examined and
interviewed 101 adults in the United States with CP
between the ages of 19 and 74 (average age was 42
years). Seventy-six percent had multiple musculoskeletal
problems. For those subjects under the age of 50, 54%
had cervical pain, 44% had back pain, and 27% had pain
in weight-bearing joints.Almost 75% who were ambula-
tory stopped walking by age 25 because of fatigue.
Twenty-five percent had a fracture in the previous five
years. Interestingly, more than 90% did not have regular
medical check-ups, including evaluation of cardiovascular
risk factors. Ninety percent of women in this study did
not receive regular gynecologic exams, and fewer than
10% of men had regular prostate examinations.9

In an Italian study of 72 adults with CP aged 19 to
65 years (average age 33 years), 50% were found to
be otherwise healthy.Among the remaining 50%, 32%
had feeding problems (dysphagia and gastroesophageal
reflux), 25% had epilepsy, 18% had bowel and bladder
problems, and 12% had difficulty with speech.The
majority of participants (75%) lived with their parents,
12.5% lived alone, and 12.5% lived in an institution.22

In a study of 63 women with CP (mean age 41 years)
who lived in the community, secondary conditions
included pain (84%), hip and back deformities (59%),
bowel problems (56%), bladder problems (49%), gastro-
esophageal reflux (28%), increased spasticity (35%), and
increased or presence of incontinence during menstrua-
tion (24%). Regarding medical preventive care, only
18% reported having had a gynecologic examination in
the past year and only 22% completed monthly self-
breast examinations.23

Cathels and Reddibough evaluated the health status of
66 young adults aged 15 to 25 years with CP (mean age
20 years). Even at this younger age, several common
conditions were identified, with 97% of patients having
ongoing health issues. Forty-one percent had swallowing
difficulties, 24% were underweight, 42% complained of
constipation, 27% had dental caries, 18% experienced at

least one seizure during the previous two years (two
people had discontinued their seizure medication with-
out medical directive), 27% had arthritis, and 72% had
problems with their lower limbs including dislocated
hips, contractures, and foot deformities. Forty-nine
percent of these young adults were unable to walk.24

Life Expectancy of CP Patients
There are a limited number of studies regarding life
expectancy in persons with CP. Patients with hemiplegia
may have a five-year reduction, with an average life
expectancy of 70 years to 90 years.25 Hutton et al.
tracked 1,251 subjects with CP and found that 20-year
survival was 89.3% for females and 86.9% for males.
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Table 1. Secondary Conditions Associated with
Cerebral Palsy

� Increased joint and muscle pain

� Decreased mobility as a result of loss of bone and
muscle mass

� Degenerative joint disease

� Gait changes

� Arthritis

� Contractures

� Problems with balance

� Depression

� Low bone mass/fracture

� Spinal cord compression

� Cardiovascular problems

� Respiratory problems

� Constipation

� Incontinence

� Pressure sores

� Fatigue

� Poor nutrition (e.g., obesity, emaciation)

� Poor dental care

� Side effects from long-term medication use

n
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Twenty-year survival for subjects with no severe func-
tional disabilities was 99%, while those subjects who
were severely disabled had a 20-year survival rate of
50%.26 Independent ambulation and ability to eat orally
are the strongest indicators for longevity.27

In another study of 3,187 people with CP, the overall
survival rate at 30 years was 87%. Risk factors strongly
associated with decreased survival were severe or
profound mental retardation, quadriplegia or diplegia,
and epilepsy.10

The California Department of Health Services evaluat-
ed information regarding the deaths of 45,292 people
with CP who received services between the years 1986
to 1995. Death rates were affected by age, type, degree
of disability, and living environment.Thirty-two percent
were classified as having severe disability, and 77% of
these people had quadriplegia.Among those persons
identified as having CP that was “not severe,” there was
nearly a 40% increase in mortality at ages 0 to 4, a
33% increase at ages 5 to 14, and a 2% to 5% increase
for those 15 years and older.28

For persons with “severe cerebral palsy,” there was a
97% increase in mortality at ages 0 to 4, an 108%
increase at ages 5 to 14, and a 3% to 16% increase in
those 15 years and older. Primary causes of death were
cancer, circulatory system disease, and respiratory
problems.The study identified an increase in all types
of cancer (breast, digestive, genitourinary, and brain)
for those aged 0 to 54, while only brain cancer was
increased for those aged 0 to 34. Heart disease and
stroke were the primary causes of death as a result of
circulatory system disease.There was an unexpected
higher incidence of mortality related to falls and to
drowning compared with those without CP.28

Hutton et al. evaluated the effects of motor and cogni-
tive disabilities on survival for 768 people born in
England between 1960 and 1990. Survival rates for
women and men with CP until age 40 were 82.8% and
82.5%, respectively. Nearly 98% without severe cognitive
or motor impairments lived to age 35 and beyond.
Survival, at age 35, decreased to 62.9% and 59.0% for
those people with severe cognitive and motor disabilities,
respectively.29

Implications for Consultant Pharmacists
Consultant pharmacists can play an important role in the

health care of people with CP.The literature suggests
that health care for children and teenagers, through their
school careers, is well managed. However, after high
school, health care interventions decrease or even
cease.21 It is likely that once young adults complete their
secondary education, they no longer receive physical
therapy, occupational therapy, or other specialty thera-
pies (e.g., speech, cognitive, psychological, recreational).
Young adults with CP may continue their medical care
with their pediatrician rather than with a physician who
is more likely to focus on preventive medical care as
necessary in adult patients.24 Admittance to nursing
homes or assisted living facilities may be appropriate for
those young adults who require increased assistance with
activities of daily living or those whose family caregivers
are also aging and may no longer be able to provide
full-time care.
Consultant pharmacists can become advocates for the

use of a variety of screening tools to maintain the health
and well-being of residents with CP. For example, phar-
macists are increasingly becoming involved in the screen-
ing of patients for osteoporosis using ultrasound technol-
ogy. Based on the results of pharmacist-performed scans,
referral to a physician for further assessment of risk
factors and DXA (dual-energy, x-ray absorptiometry)
scans may be warranted. Bone-density screening com-
pleted or recommended by consultant pharmacists, and
subsequent implementation of measures to increase or
maintain bone mass, are essential in reducing the risk
of osteoporosis and fractures.These interventions may
include adequate calcium and vitamin D supplementa-
tion, weight-bearing exercise, and recommendations
for use of prescription drug therapy.
Assessment of pain or depression in these individuals

is important because each of these conditions can impact
quality of life, and may subsequently affect independence
and function. Monitoring anticonvulsant drug levels to
ensure therapeutic dosing and to avoid toxicity or
adverse reactions is also an important aspect of the
consultant pharmacist’s involvement in providing care
to the CP resident.
When dysphagia alters the CP patient’s ability to swal-

low medications safely, the consultant pharmacist can be
instrumental in suggesting therapeutic substitutions or
alternate dosage forms such as liquids (with or without
thickening agents), chewable, topical, injectable, or
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rapidly dissolving products.Also, pharmacists need to be
aware of medications that can alter the swallowing reflex
(seeTable 2).30,31 Conditions such as incontinence or con-
stipation can be addressed by the consultant pharmacist
by reviewing the medication regimen to ensure these
conditions are not medication-induced, and by suggesting
therapeutic interventions.

Summary
With increasing life expectancy, patients with CP may
seek out assisted living or long-term care facilities in
their later years when they are no longer able to inde-
pendently care for themselves or have family caregivers
available for support. It is disconcerting that some stud-
ies indicate a lack of access to care and preventive care
screenings. Possible barriers might include environmen-
tal barriers for appropriate examinations in the office
setting, physical barriers such as the patient’s spasticity
or contractures that may limit thorough examinations,
limited availability or access to health care providers, as
well as a lack of understanding by patients and caregivers
of the importance of preventive health screenings.
Difficulty in communication may be a barrier for adults

with CP in relating their symptoms to health care profes-
sionals. Consultant pharmacists should take a proactive
role in recommending appropriate assessment and med-
ical treatment of secondary medical conditions that affect
aging patients with CP.
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Source: References 30, 31.
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