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Assessing end of life planning for
caregivers of adults with spina bifida

Danielle Powell, Will Summers, Rachel Cowan, Betsy
Hopson, Jeffrey P. Blount, Tracey Wilson, Julie Baker

Physical Medicine and Rehabilitation, University of
Alabama at Birmingham, Birmingham, Alabama, United
States

Background: Neural tube defects (NTDs) are the
most common congenital central nervous system
anomalies. In the U.S., 100,000 people suffer from
the chronic disability engendered in these condi-
tions. Medical complications that occur in adult pa-
tients with this condition are the direct result of
long-term aberrations of normal neurological, uro-
logic, and musculoskeletal function. The caregiver
role not only consists of matters of health but also
matters of finance. Special needs trusts (SNTs) en-
able patients to have access to services that go be-
yond governmental provisions. An end-of-life
assessment in caregivers of chronic diseases remains
largely unknown. Our hypothesis was that most fam-
ilies will not have a living will and are unaware of
resources that they can take advantage of.
Methods: The study consisted of survey distribution
to 86 consented caregivers of patients at University
of Alabama at Birmingham Adult Spina Bifida Clin-
ic. The survey consisted of patient and caregiver de-
mographic background, patient functional status
including activities of daily living (ADL) and mobil-
ity, and assessment on end-of-life plans. Knowledge
of supplemental or special needs trusts was evaluat-
ed. Our data was then analyzed using descriptive
statistics.

Results: Caregivers concern about the patient’s fu-
ture living situation (48%), finances (56%), and
medical care (79%) were common. Concern about
future living situation was more common when pa-
tients required assistance in activities of daily living
(ADL) (all p<0.02). Most caregivers did not have a
will (71%), had not taken steps to ensure “proper
care” for their loved one if they were to pass away
(69%), but had spoken to family or friends about
their wishes (66%). Most indicated they were famil-
iar with some trust options (73%), that no-one had
discussed EOL with them (78%), and they would

benefit from more information (76%). Caregiver
education level was related to having a will, having
had a discussion regarding EOL planning, and per-
ceived benefit of more information (all p<0.01).
Caregiver future concerns were related to perceived
benefit of more information (all p<0.04), but not to
formal or informal end-of-life planning (all p>0.06).
Conclusions: Most of our cohort did not have a liv-
ing will in place. Caregivers of people with spina
bifida are largely unaware of supplemental trusts.
More information regarding this topic would benefit
the majority of our cohort, particularly those who
have dependence with ADLs. Healthcare providers
can fill this gap by providing End of Life planning
education.

Survival and causes of death in adults
with spina bifida in Sweden: A
population-based case-control study

Melinda Rocchi, Johan Jarl, Annika Lundkvist Josenby,
Ann Alriksson-Schmidt

Lund University, Lund, Sweden

Background: Although survival among infants with
spina bifida (SB) increased to approximately 75% in
the last few decades, the mortality rate for people
with SB aged 5-40 years has been reported to be ten
times higher than that of the general population. The
most common causes of death found in the group are
infectious, renal, cardio-pulmonary, and nervous
system related. The objective of this study was to
analyze the survival rate and causes of death in
adults with SB in Sweden compared with a matched
control group from the general population.
Methods: The study was population-based and in-
cluded 11,900 adults born between 1950 and 1997.
Three Swedish registers were used to identify all in-
dividuals with a diagnosis of SB in Sweden and a
matched comparison group without SB. The period
analyzed was 1990-2015. International Classifica-
tion of Diseases codes were used to identify causes
of death. Frequencies for each cause were calculated
in both groups and compared using a two-propor-
tions test. Finally, survival analysis was conducted in
the two populations.
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Results: Results showed lower probability of sur-
vival for people with SB in all age groups (p<0.001).
Survival at 25 years for people with SB was 84.7%
compared to 98.4% in the comparison group. The
most prevalent causes of death in people with SB
were congenital, respiratory, nervous, cardiovascu-
lar, genitourinary, and injuries. People with SB had a
higher probability of dying from congenital
(p<0.001), respiratory (p=0.002), genitourinary
(p<0.002), and nervous-related (p>0.001) causes
whereas people who did not have SB had a higher
probability of injury-related deaths (p<0.001).
Conclusions: Adults with SB in Sweden have a
lower survival rate compared to the general popula-
tion, with the frequency of certain causes of death
differing between the two groups. To reduce excess
premature mortality, prevention and careful man-
agement of potentially dangerous conditions are
greatly needed.

Sexual health developmental milestones:
Integration of sexual health anticipatory
guidance in an outpatient spina bifida
clinic - a pilot

Sarah A. Korth!, Ann Holm?, Kim Mclltrot®, Bridget
Payne?

!Neurorehabilitation, Kennedy Krieger Institute/Johns
Hopkins University, Baltimore, Maryland, United

States, ’Kennedy Krieger Institute, Baltimore, Maryland,
United States, Johns Hopkins School of Medicine, 600 N.
Wolfe St, Phipps 174, Baltimore, Maryland, United States

Background: Sexual health development occurs
throughout childhood in age-specific stages in all
children starting in the first years of life, yet unlike
other developmental milestones, there is little infor-
mation on impacts of delayed or missed sexual
health developmental milestones on sexual health in
adulthood for people with spina bifida. Routine sex-
ual health monitoring and intervention is lacking for
people with spina bifida (SB), despite the increased
psychosocial and physical challenges related to their
condition that can impact successful milestone pro-
gression, including motor and sensory deficits. The
Spina Bifida Association (SBA) brings much needed
attention to the importance of age-appropriate sexu-
al health anticipatory guidance specific to spina bi-
fida in their Sexual Health and Education Guidelines.
Routine anticipatory guidance in a busy multi-disci-
plinary clinic serving patients with complicated

medical conditions is a veritable challenge and war-
rants purposeful and methodical clinic integration.
Methods: Primary stakeholders were identified, in-
cluding spina bifida patients aged up to 25 years old,
their caregivers, SB nurses, social worker, psycholo-
gists, and SB medical care providers.

SBA Sexual Health and Education guidelines
were broken down into age groups. Guidelines with-
in each age group were flushed out to include addi-
tional  specific  developmentally  appropriate
questions and education points to be integrated into
routine visits. These were then divided between clin-
ic providers and nursing to allow manageable sizes
of information that could be addressed at any visit
throughout duration of

A navigation tool was created to monitor progres-
sion and ensure completeness of anticipatory guid-
ance goal within and across age groups.

Results: An organized inter-disciplinary patient care
plan was structured to ensure routine integration of
the SBA’s Sexual Health and Education Guidelines
in manageable parts.

Conclusions: Increased anticipatory guidance for
children with spina bifida is necessary to help chil-
dren with spina bifida reach the same sexual devel-
opmental milestones as their peers. This requires
proactive efforts involving open communication be-
tween parent, child, and provider at each stage of
sexual development. We describe one framework for
integrating routine sexual health monitoring and an-
ticipatory guidance in a busy spina bifida clinic.

The experiences of women with spina
bifida with obtaining information about
sexuality and access to needed
reproductive health care

Linda Long-Bellil

Linda Long-Bellil, Linda Long-Bellil, Worcester,
Massachusetts, United States

Background: Nearly 25 years after passage of the
Americans with Disabilities Act (ADA), women
with disabilities such as spina bifida still face sub-
stantial barriers with regard to sexuality and repro-
ductive health care. At times, they may receive
inadequate information about sexuality and repro-
ductive health from clinicians and family members
while growing up with spina bifida. Some women
with spina bifida report that they are often perceived
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as asexual and that their needs for reproductive
health care are inadequately met. Inadequate infor-
mation and clinicians’ challenges with addressing
the reproductive health care needs of women with
spina bifida can affect these women with throughout
the life span.

Methods: Using semi-structured telephone inter-
views with seven women with spina bifida conduct-
ed as part of two larger research projects with
national samples of women with physical disabili-
ties, we explored women’s experiences with sexual-
ity, pregnancy, and reproductive health care. Women
were recruited via social media and through commu-
nity-based organizations.

Results: Women reported a wide range of informa-
tion and support available to them regarding sexual-
ity and reproductive health while growing up with
spina bifida and in obtaining reproductive health
care. While some women reported receiving positive
support and helpful information regarding sexuality
and reproductive health from family and clinicians,
others reported inadequate information and unhelp-
ful attitudes toward their sexuality and reproductive
health. Additionally, some reported a lack of knowl-
edge and experience among clinicians regarding
these topics.

Conclusions: Although some women with spina bi-
fida report positive experiences, others face signifi-
cant barriers to obtaining information and adequate
clinical support regarding sexuality and reproductive
health care. Their needs could be met more effec-
tively by increasing their access to information about
sexuality and reproductive health throughout the life
span and by supporting clinicians’ ability to provide
quality care through education and a planful, team-
based approach to care.

Sexual health and experiences among
adult patients with spina bifida: A
cross-sectional survey at a tertiary
transitional spina bifida center
Suzannah A. Rowell Rogers', Victoria Jiminez',
Anastasia Arynchyna-Smith* !, Brandon Rocque* !,
Jeffrey P. Blount* !, Pankaj Dangle?, Tracey Wilson',

Stacy Tanaka', David Joseph?, Ching Man Carmen Tong?,
Betsy Hopson*'!

!School of Medicine, UAB, Montgomery, Alabama,
United States, *Children’s of Alabama, Birmingham,
Alabama, United States, *Indiana University Health,
Indianapolis, Indiana, United States

Background: Reproductive education in patients
with spina bifida (SB) is poorly understood and in-
adequately addressed. There is an increasing effort
within the SB community for improvement. Herein
we present our results of a sexual health survey de-
veloped by our multidisciplinary SB team on inti-
macy, sexual knowledge, and intimate partner
violence. Our aim is to assess the level of SB patient
education regarding sexual and reproductive health
within the UAB multidisciplinary SB clinic popula-
tion.

Methods: A 40-part de-identified survey was de-
signed by the SB multidisciplinary team with input
from patients with SB. After IRB approval, the sur-
vey was administered to all patients in the UAB mul-
tidisciplinary SB clinic from March 2021 to April
2022. Patient knowledge/experiences regarding sex-
ual activity/safe practices, STIs, pregnancy, and con-
traception were queried. Descriptive analysis was
conducted using Excel version 2205.

Results: 64 patients were approached for participa-
tion. 12 incomplete surveys were excluded. 55% of
males and 38% of females have been/are currently
sexually active. Nearly 70% of SB patients under-
stand that they can have sex, although only 40% of
women believe women with SB can get pregnant.
20% of males and 13% of females stated they’ve ex-
perienced pain with intercourse related to position-
ing. Only 25% of males and 31% of females learned
about sex from a medical provider. Up to 10% of
females reported a history of sexual coercion.
Conclusions: Determining the level of education re-
garding sexual/reproductive health is a crucial first
step in improving the multidisciplinary care that pa-
tients with SB need. This study demonstrates that a
vast majority of patients with SB live a sexually ac-
tive lifestyle, yet they continue to have perceived
barriers/concerns that are unique to SB. A tailored
sex counseling and health care plan for these pa-
tients might help address their challenges and mini-
mize unwanted sexual experiences and intimate
partner violence.

A peer navigation program for the adult
spina bifida population
Sara Izzo? Monica Still>!, Brad Dicianno®!

ISBA, Arlington, Virginia, United States, *University of
Pittsburgh, Pittsburgh, Pennsylvania, United States
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Background: The Guidelines for the Care of People
with Spina Bifida recommend engagement with
peers. The Spina Bifida Care Advisory Network
(SB-CAN) is a council comprised of adults with
spina bifida (SB), caregivers, and clinicians who ad-
vise the UPMC Adult Spina Bifida Clinic as part of
the Spina Bifida Association’s Clinical Care Partner
program. SB-CAN members who are adults with SB
designed a Peer Navigation Program (PNP). We hy-
pothesize that after 1 year, mentees and mentors will
have improvements in all physical and psychosocial
outcome measures being collected, and burnout
rates of mentors will remain low (median <3/5) on
Maslach Burnout Inventory (MBI).

Methods: Mentors undergo a screening and formal
training by the PNP coordinator and clinic director
and must pass an exam. Mentees are matched to
mentors according to the patient’s preference per de-
mographics, diagnosis, ambulation status, shunt sta-
tus, and sexual orientation. Mentees and mentors
meet virtually one-on-one biweekly, and in quarterly
group meetings. Mentors also meet monthly. Men-
tees and Mentors complete baseline and annual sur-
veys. Mentees complete the Beck Depression
Inventory II, National SB Patient Registry core qual-
ity of life measures, and Generalized Self-Efficacy
Scale, and rate level of confidence in health-related
domains. Mentors complete the MBI. Both groups
rate physical health, mental health, and their inter-
ference with community activities.

Results: The PNP has recruited 7 mentors: 2 (28%)
African American females with non-myelomeningo-
cele, 1 (15%) Asian female with myelomeningocele,
3 (42%) Caucasian females with myelomeningocele
and 1 (15%) Caucasian male with myelomeningo-
cele. The PNP has members identifying with the
LGBT and disability communities, and lived experi-
ence with athletics, nursing, social work, and col-
lege. Mentors have been matched to 6 mentees. Data
collection is ongoing.

Conclusions: A PNP designed and led by adults
with SB has been established. If it is found to have
positive impact, it will be scaled to other SB clinics.

A review of emergency department and
inpatient admissions of adults with spina
bifida followed by a multidisciplinary
clinic

Danielle Powell, Caroline Amerson, Julie Baker, Betsy
Hopson, Jeffrey P. Blount, Tracey Wilson

Physical Medicine and Rehabilitation, University of
Alabama at Birmingham, Birmingham, Alabama, United
States

Background: Given the complexity and common
complications of Spina Bifida (SB) many patients
are encouraged to work with a multidisciplinary
(MD) clinic to better address their needs; however, a
subset of SB patients are not regularly followed.
This project aims to address the difference in fre-
quency and cause for Emergency Department Visits
and Inpatient Admissions between these two groups.
Methods: Using MSO Billing Data, 312 patients
with a diagnosis of Spina Bifida were identified and
retrospectively followed over a 5-year period
(01/01/17-12/31/21). Patients followed by a MD
clinic were denoted and an analysis on all ED visits
and Inpatient Admissions over the period was per-
formed to establish the chief complaint/admission
diagnosis for the visit type.

Results: Of the total 312 Spina Bifida patients, 187
patients were followed by a MD clinic and 125 were
not. In the 5-year period, 65 of 187 clinic patients
(35%) accounted for 178 inpatient admissions, while
50 of 125 non-clinic patients (40%) accounted for
101 inpatient admissions. Although 69% of all inpa-
tient admits for the MD clinic patients were admitted
through the ED, only 40% of non-clinic patients
were admitted. The clinic patients were primarily
admitted due to infections (37%), shunt procedures
(11%), and neurologic complaints (7%), while non-
clinic patients were admitted due to infections
(26%), neurologic complaints (12%), and pregnancy
(9%). A larger percentage of non-clinic patients pre-
sented to the ED, 38% vs 23% of clinic patients. MD
clinic patients primarily reported urological issues
(12%), UTI (11%), and headache (11%) while non-
clinic patients reported musculoskeletal pain (20%),
ostomy complications (13%), various infections
(7%), and headache (3%).

Conclusions: The review shows that MD clinic pa-
tients were more likely to be admitted from the ED
than non-clinic patients (69% vs 40%). MD clinic
patients primarily reported to the ED due to SB com-
plications such as urological /UTI (23%) and shunt
related headache (11%) while non-clinic patients
primarily came for musculoskeletal complaints
(20%) and ostomy complications (13%). Receiving
preventative care could account for the more serious
medical conditions that led to MD clinic patients
seeking ED care and subsequent admission to the
hospital. Furthermore, this review shows an oppor-
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tunity to collaborate with the ED to increase the
number of SB patients who attend the MD clinic and
preserve emergency department resources.

Organization of transitional and adult
urology care for spina bifida patients in
Florida and Puerto Rico

Hubert Swana'-?, Nikhil Batra®, David Gelikman?, Alireza
Alam*, Rafael Gozalbez*, Romano DeMarco’,
Christopher Bayne®, Pablo Gomez?®, Michael Keating?,
Ethan Polsky®, Sisir Botta®, Natalia Ballesteros®,
Katherine Corbyons®, Pamela Ellsworth’, Abhishek Seth’,
Mark Wehry®, Abd El-Bar’, David Jablonski'’, Andrew
Stec!!, Marcos Perez-Breyfield'?, Diana Cardona-Grau',
Benjamin Rhee!, Mark Rich!, Luke Wiegand'

'Urology, Arnold Palmer Hospital for Children, Orlando,
Florida, United States, *University of Central Florida
College of Medicine, Lake Nona, Florida, United

States, *University of Florida College of Medicine,
Gainesville, Florida, United States, *University of Miami
School of Medicine, Miami, Florida, United

States, *Advent Hospital, Orlando, Florida, United
States, °Children’s Urology Group, Tampa, Florida,
United States, "Nemours Children’s Hospital, Orlando,
Florida, United States, $Ascension Hospital, Pensacola,
Pensacola, Florida, United States, °Lee Health, Fort
Myers, Florida, United States, °OrlandoHealth,
Orlando, Florida, United States, ''Nemours Children’s
Health, Jacksonville, Jacksonville, Florida, United
States, ?University of Puerto Rico, San Juan, Puerto
Rico, United States, *University of South Florida,
Tampa, Florida, United States

Background: Organized multispecialty pediatric
clinics and medical advances have resulted in sig-
nificant increases in life expectancy for individuals
with spina bifida. In the United States transition and
access to adult medical care has been challenging. A
network of pediatric and adult urologists in Florida
and Puerto Rico were organized to improve and fa-
cilitate access to adult urology services.

Methods: Pediatric and adult urologists working in
Florida and Puerto Rico were organized to provide
transitional care coordination, consultation, and sur-
gical cooperation for spina bifida patients. The total
number of pediatric spina bifida patients and those
transitioning to adult care were tabulated. Billing
data and diagnosis codes used to query the number
of patients seen during 2021. Demographic informa-
tion about the individual urologists and their clinical
settings were analyzed.

Results: Approximately 8,000 patients with Spina
Bifida reside in Florida with 4,000 being adults. In
2021, a total of 821 unique spina bifida patients were
seen across 10 locations in Florida and Puerto Rico
for either new or return visits. 788 patients were seen
in pediatric clinics and 33 patients were noted to
have transitioned to adult urology clinics. Among
the urologists providing care, 24 were fellowship-
trained pediatric urologists and 23 were adult urolo-
gists of whom four were fellowship-trained in
reconstructive urology. The clinics included univer-
sity as well as private and hospital-employed prac-
tices.

Conclusions: Statewide organization of pediatric
and adult urologists is feasible. To our knowledge,
this is among the first reports of a statewide collab-
orative network designed to help improve transition
and access to urology care for adult spina bifida pa-
tients. Additional efforts to involve spina bifida pa-
tients and maintain this network are ongoing.
Additional research is warranted to evaluate the net-
work’s effectiveness in providing transitional care to
spina bifida patients as they progress to adulthood.

Inpatient and emergency healthcare use
of young adults with spina bifida in Los
Angeles

Manu S. Raam' 2, Sharon Hudson?, Cecily Betz'*,
Alexander Van Speybroeck’ %, Melissa Bent!4, Michele
Roland"#, Juan Espinoza'*

!Children’s Hospital Los Angeles, Los Angeles,
California, United States, *Shriners Children’s Southern
California, Pasadena, California, United

States, *AltaMed Institute for Health Equity, Los Angeles,
California, United States, *Keck School of Medicine of
USC, Los Angeles, California, United States

Background: Spina bifida, due to its variable asso-
ciation with herniation of the spinal cord and menin-
ges, can cause minimally to severely disabling
effects on mobility and on intellectual, bladder, and
bowel functioning. Previous studies demonstrated
higher rates of preventable hospitalization for adults
with spina bifida compared to those without spina
bifida.

Methods: The Los Angeles Data Resource (LADR)
is a collaborative project of several major healthcare
organizations in the Los Angeles metropolitan re-
gion, including UCLA; aggregate de-identified data
from UCLA were collected on 362 young adults
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with spina bifida from 2006-2022. Information was
captured and analyzed regarding demographics and
primary diagnoses of emergency visits and hospital-
izations.

Results: Of the 362 patients with spina bifida, 206
(56.8%) were female, 277 (76.3%) identified as
White/Caucasian, and 148 (40.9%) identified as His-
panic. The patients ranged from 18-34 years old, and
179 (65%) were 21-30 years old. The entire data set
included 25,352 encounters, then was filtered to 470
encounters from 121 unique patients based on the
presence of a “diagnosis at admission” flag, presum-
ably excluding outpatient encounters, and by only
including encounters with a primary diagnosis iden-
tified. The most frequently identified primary diag-
noses in this final group were calculus in bladder or
kidney (24 patients, 35 encounters), neurogenic
bladder (21 patients, 33 encounters), urinary tract
infection (19 patients, 38 encounters), sepsis or sep-
ticemia (13 patients, 23 encounters), abdominal pain
(12 patients, 17 encounters), and kidney disease (9
patients, 24 encounters).

Conclusions: The most common primary diagnoses
for non-outpatient encounters were predominantly
urologic, and not frequently neurosurgical and or-
thopedic. Analysis was limited by variable specific-
ity of diagnoses, and relied on assuming that the
primary diagnosis truly represented the acute issue
causing patient presentation. Further analysis of this
data set and those from the other collaborating
LADR institutions is needed.

Lessons learned from Alabama’s first
primary care medical home for patients
with medical complexity: What our
patients with spina bifida are teaching
us

Carlie Stein, Betsy Hopson
Medicine, UAB, Birmingham, Alabama, United States

Background: Adult providers describe barriers in
caring for individuals with complex conditions of
childhood including lack of training, education and
poor communication between pediatric and adult
providers. Evidence shows patients with complex
medical conditions are vulnerable to poor physical
and mental health outcomes during their transition
to adulthood, including depression, anxiety, poor
follow-up, and declining physical health. In 2020

UAB established a primary care medical home for
patients with medical complexity.

Methods: After IRB approval, we reviewed the list
of patients with a diagnosis of spina bifida (6.7% of
total STEP population). A retrospective chart review
revealed demographic data as well as depression
(PHQ-9) and anxiety screening (GAD-7), transition
readiness assessment (TRAQ), number of special-
ists, and details of hospital admissions. Descriptive
statistics were completed and extensive chart review
and investigation was outlined to report problematic
emergency department and in-patient admissions
data related to two patients with > 90 day hospital
admissions.

Results: Results are reported from 20/23 (87%) pa-
tients who were scheduled in the STEP clinic. These
patients were already followed in the UAB adult
spina bifida clinic but had not established with a pri-
mary care physician. Three patients no showed the
appointment after several attempts. The patients
ranged in age from 20.8-37 years with a mean age of
25.93 + 5.28. The race and distribution was repre-
sentative of the entire STEP population with 12/20
white (60%), 5/20 black (25%), 3 other (15%) and
12/20 female (60%). 18% scored severe anxiety and
82% scored mild to minimal but one of those par-
ticipants was on anxiety medication and one report-
ed self-treating anxiety with marijuana daily. 64% of
patients had minimal depression, 36% scored mild-
moderate, and no patients scored severe. The mean
TRAQ score was 3.82 + .91 on a 5-point scale. Hos-
pital-wide changes were created to improve system
knowledge of vulnerable patients and need for care-
giver presence, strategic lines of communication
were opened between pediatric and adult providers,
and emergency planning was done with both the ED
and with emergency cards developed for patients.
Conclusions: Patients with spina bifida are often
missing a critical component of transition - an adult
primary care physician even when there is a well-
established spina bifida transition program in place.
This can lead to untreated depression and anxiety
through the transition period. Admissions and emer-
gency department challenges have also led to impor-
tant system-wide changes that will impact all
patients being transitioned.
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Pain and the labor market outcomes of
adults with spina bifida in Sweden

Derek Asuman, Ann Alriksson-Schmidt, Johan Jarl

Health Economics, Clinical Sciences (Malmd), Lund
University, Lund, Sweden

Background: To estimate the association between
pain, employment, and earnings for adults with spi-
na bifida (SB) in Sweden.

Methods: A longitudinal cohort study based on data
from Swedish population-based administrative reg-
istries of 1811 individuals (14,315 person-years)
with SB aged 20-64 years. Individual fixed effects
regression models were used to analyze the associa-
tion between pain, employment, and earnings, as

well as potential pathways through which pain might
affect labour market outcomes, sickness absentee-
ism, early retirement, and unemployment benefits.
Results: Pain was associated with adverse labour
market outcomes, with varying effect across sex of
individuals, corresponding to, a reduction of 5-8% in
employment and 3% in earnings. Pain increased the
likelihood of both sickness leave and early retire-
ment, but reduced the likelihood of unemployment
benefits.

Conclusions: Pain management could potentially be
important to improve labour market outcomes for
adults with SB, in addition to ease the suffering and
improve the quality of life of individuals with CP.



