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Improving bowel management in 
children with spina bifi da 
Betsy Hopson, Mitchell Cohen, Erin Kimani-Swanson, 
Drew Davis, Brandon Rocque 

University of Alabama at Birmingham, Birmingham, 
Alabama, United States 

Background: For patients with spina bifi da (SB), 
achieving adequate bowel management and social 
continence has been linked to better quality of life as 
well as higher likelihood of employment as an adult. 
A metric of success for a working bowel program for 
patients with SB is the frequency of unplanned bow-
el movements. Most patients with SB require sup-
positories, enemas, and/or surgery to achieve 
continence. In our multidisciplinary SB clinic, we 
aimed to standardize the approach to developing a 
bowel management program and by so doing, in-
crease the percentage of children (age 5-14) who are 
continent for stool to >70%, (i.e., have <1 episode of 
bowel incontinence per week). 
Methods: The approach consisted of two parts: 1) 
Standardizing a 4-item questionnaire about bowel 
continence and consistency which was completed at 
clinic visits and subsequent phone follow up visits in 
addition to clinic visits. 2) If the patient was not 
achieving continence, an intervention was offered 
starting with either oral medication (stimulant and/or 
osmotic laxatives), and/or suppositories (glycerin or 
bisacodyl) followed by an escalation to trans-anal ir-
rigation, or surgery for some patients (Malone ante-
grade continence enema or Chait cecostomy button). 
Results: We screened 217 patients. Of these, 119 
(55%) met inclusion criteria and agreed to be fol-
lowed in our study. The majority of those followed 
(93/119, 78%) had a diagnosis of meningomyelo-
cele. Of those not followed, the majority were al-
ready achieving continence with their bowel regimen 
(71/98, 72%). At the initial visit, only 22/119 (18%) 
were continent for stool, i.e., NOT having bowel 
movements outside of the toilet, and the mean num-
ber of bowel accidents per week was 9.8. In this 
study group, 64/119 (54%) patients have completed 
a one year follow-up. With a graded series of inter-
ventions, beginning with suppositories and advanc-
ing to high volume enemas, and including planned 

phone call check ins, for those who have completed 
one year follow-up, we have increased the propor-
tion who had all bowel movements in the toilet and 
were accident free to 41% (26/64) (p = 0.005). These 
patients generally (58%) required enemas or 
 suppositories in order to achieve continence. During 
a PDSA cycle we revised the criteria for success and 
began to prospectively evaluate those who had a 
timed or planned (timed) evacuation either in the 
toilet or in a diaper/pull-up as being successful. With 
this approach, 70% (16/23) who have completed one 
year of follow-up have achieved a successful 
 outcome. 
Conclusions: While we were not able to achieve toi-
leted bowel movements in as high a proportion of 
patients as we desired, we did increase the frequency 
of predictable or planned bowel movements, e.g., 
after an enema or suppository, without unplanned 
bowel movements at other times of the day. Fre-
quent phone follow-up helped to identify barriers to 
success, such as not understanding how to obtain or 
use the medication or treatment. An aggressive bow-
el management program using suppositories and en-
emas for patients with SB can be effective in 
achieving social continence.

Perceptions of engaging in social 
activities reported by adolescents with 
spina bifi da and their parents 
RANYA T. BAFAIL1, Catherine Vincent2, Kathleen J. 
Sawin3 

1King Saud bin-Abdulaziz University for Health Sciences, 
Jeddah, Saudi Arabia, 2UNIVERSITY OF ILLINOIS-
Chicago, CHICAGO, Illinois, United States, 3University 
of Wisconsin-Milwaukee, Milwaukee, Wisconsin, United 
States 

Background: Spina bifi da (SB) occurs in approxi-
mately 3 of every 10,000 live births in the United 
States. Little research data are available on adoles-
cents and parents’ perceptions and expectations 
about social functioning of adolescents with disabil-
ities, particularly SB. The aims of this study were to 
describe (1) the perceptions of adolescents with SB 
and their parents toward facilitators of and challenges  

ISSN 1874-5393 © 2023 – IOS Press. All rights reserved. This is an Open Access article distributed under the terms of the Creative 
Commons Attribution-NonCommercial License (CC BY-NC 4.0).



Abstracts S13

to the adolescents’ social functioning, (2) parents’ 
expectations of social functioning for their adoles-
cents, and (3) adolescents’ perceptions of their par-
ents’ expectations. 
Methods: In this qualitative study, data were col-
lected by conducting semi-structured interviews vir-
tually via Zoom with 20 African American or Native 
American participants, including 10 adolescents (9 
males) with SB and 10 of their parents, (7 fathers). 
Results: Themes and subthemes describing partici-
pants perceptions were identifi ed. The benefi ts of 
adolescents’ engaging in social activities and having 
strong family relationships and support were recog-
nized by both the adolescents and their parents who 
also identifi ed family, peer and school facilitators. 
Further, they agreed that the adolescents encoun-
tered a variety of SB-related challenges, including 
stigma and bullying from other children, condition-
related challenges such as pain and skin problems 
and parental protection Participants also agreed on 
the importance of social life to quality of life. 
Conclusions: Healthcare professionals (HCP) 
should strive to maximize the social participation of 
adolescents with SB regardless of their physical lim-
itations. In particular, HCP can focus their interac-
tions with parents and adolescents to discuss 
opportunities for the children’s social involvement. 
Additional research is needed to determine how ado-
lescents and parents can maximize adolescents’ en-
gagement in social activities.

Imaging characteristics predicting 
elevated detrusor pressures in patients 
with spina bifi da 
Arthi Hannallah2, Zoë G. Baker1, Thalia Bajakian3, 
Andrew Cowan3, Evalynn Vasquez1, Joan Ko3 

1Urology, Children’s Hospital Los Angeles, Los Angeles, 
California, United States, 2Arizona Pediatric Surgery and 
Urology, Tucson, Arizona, United States, 3Keck School of 
Medicine, University of Southern California, Los 
Angeles, California, United States 

Background: Patients with spina bifi da require uro-
logic follow up with assessments of bladder and re-
nal function. The ideal screening protocol for bladder 
compliance remains controversial. This study as-
sessed associations between bladder end fi lling pres-
sure (EFP) and detrusor leak point pressure (DLPP) 
on urodynamic studies (UDS) and fi ndings from 

 renal bladder ultrasounds (RBUS) and voiding cys-
tourethrograms (VCUG). 
Methods: Pediatric spina bifi da patients who under-
went RBUS and/or VCUG within six months of 
UDS at a single institution from 2015-2021 were 
retrospectively reviewed. Demographics, VCUG 
and RBUS results, and UDS EFPs and DLPPs were 
recorded. Multiple linear regression analyses and 
Pearson chi-square tests were conducted to correlate 
RBUS and VCUG fi ndings with DLPP/EFP. 
Results: 129 patients were included. In adjusted 
analyses, moderate to severe hydronephrosis on 
RBUS was signifi cantly associated with elevations 
in mean DLPP/EFPs (p=0.006; Table 1). Patients 
with round bladders had signifi cantly lower mean 
DLPP/EFP than patients with elongated or conical 
bladders (p<0.0001). The presence of trabeculations 
was associated with increased mean DLPP/EFPs 
(p<0.0001) and increases in severity of trabecula-
tions were associated with higher DLPP/EFPs 
(p<0.0001). The presence of vesicoureteral refl ux 
(VUR) on VCUG was not associated with signifi -
cant differences in mean DLPP/EFPs (p=0.20). 
Conclusions: Abnormal bladder shape and trabecu-
lations on VCUGs in spina bifi da patients had sig-
nifi cant associations with increased mean bladder 
pressures on UDS. Assessment of bladder shape and 
contour by VCUG may be a valuable screening tool 
in conjunction with routine RBUS in determining 
the need for further assessment of bladder pressures 
in patients with spina bifi da.

Implementation of a multicenter skin 
injury prevention bundle through the 
National Spina Bifi da Patient Registry 
Jacqueline M. Mix1, Amy Zhang1, Tiebin Liu1, Elisabeth 
Ward1, Tonya Williams1, Kathryn Smith2, Heidi Castillo3, 
Brad Dicianno4, Alexander Van Speybroeck2, Joseph 
O’Neil5, Lynne Logan6, Pamela Wilson7, Jonathan 
Castillo3 

1CDC, Atlanta, Georgia, United States, 2Children’s 
Hospital Los Angeles, Los Angeles, California, United 
States, 3Texas Children’s Hospital, Houston, Texas, 
United States, 4University of Pittsburgh Medical Center, 
Pittsburgh, Pennsylvania, United States, 

5IndianaUniversity, Indianapolis, Indiana, United States, 
6Upstate Medical University, Syracuse, New York, United 
States, 7Children’s Hospital Colorado, Aurora, Colorado, 
United States 



AbstractsS14

Background: Previous work has shown that target-
ed health education and self-management can ad-
dress complications of skin injury among patients 
with spina bifi da (SB). Our objective was to describe 
the feasibility of a skin injury prevention educational 
campaign across multiple sites within the National 
Spina Bifi da Patient Registry (NSBPR). 
Methods: We analyzed three components of a skin 
injury prevention bundle that included: (1) SB risk 
assessment, (2) skin injury assessment, and (3) pre-
vention education. All NSBPR patients who visited 
a clinic participating in the campaign between No-
vember2016 and December 2021 were included. 
Program participation was defi ned as exclusive use, 
mixed use, and no participation. Exclusive use was 
defi ned as patients who exclusively used bundle 
content to complete a component, while mixed use 
was defi ned as patients who used bundle content 
along with other related tools. We examined patient 
demographic and clinical variables and described 
overall program participation and participation in 
each component of exclusive bundle use. 
Results: 3,498 patients with SB were identifi ed 
from 13 participating clinics. Most patients were di-
agnosed with myelomeningocele (80.2%), 33.8% 
had sacral level lesions, and 62.1% ambulated to 
some degree. Among these patients, 56.4% used 
braces and 29.1%used assistive devices. Exclusive 
bundle use was reported by 58.7% of patients, while 
6.2% of patients reported mixed use, and 35.1%did 
not participate in any component. Among partici-
pants in the exclusive use group, 57.6% completed 
the prevention education component, 62.1% com-
pleted the risk assessment, 49.0% completed the 
skin assessment, and 43.3% completed all three 
components. 
Conclusions: The use of a skin injury prevention 
toolkit across the NSBPR is feasible, but opportuni-
ties remain for increasing utilization across sites.

Use of a care coordination registry to 
improve care for high-risk patients at a 
large multidisciplinary spina bifi da 
center
Arda Hotz1, 2, Rebecca L. Sherlock1, Jennifer T. Queally1, 
Mary Trahon1, Belle Gallant1, Lisa Evanoff1, Carlos 
Estrada1, Erin McNamara1

1Pediatrics, Boston Children’s Hospital, Boston, 
Massachusetts, United States, 2Harvard Medical School, 
Boston, Massachusetts, United States

Background: Patients with spina bifi da require a 
high level of care coordination. Team members need 
a way to manage the infl ux of information from the 
multidisciplinary discussions that happen in a shared 
clinical space. A care coordination registry that iden-
tifi es and tracks high-risk patients would allow for 
closer monitoring of vulnerable patients.
Methods: A care coordination registry was devel-
oped over 15 months by a team that included a com-
plex care pediatrician, a neuropsychologist, a social 
worker, a nutritionist, an administrative assistant, 
and nurse coordinators. Tracking measures were 
considered iteratively and were included if found 
helpful to coordination. In addition to a weekly co-
ordination meeting, a second weekly meeting with 
the larger spina bifi da team was an opportunity to 
alert the team to high-risk patients and give clinical 
updates.
Results: Our registry includes over 480 active pa-
tients, representing patients from 33 states and 9 
countries. Using an iterative process we identifi ed 6 
measures for care coordination, including: 1. high 
medical complexity, 2. weight concerns, 3. high risk 
social situation, 4. transition to adult care, 5. upcom-
ing surgery, or 6. active clinical concerns. Over 
time, 29 patients (6%) were identifi ed as having the 
highest level of complexity, 20 patients (4%) needed 
close monitoring for weight, 31 patients (6%) had 
high risk social situations, and 24 patients (5%) were 
ready for transfer to adult care. By utilizing the reg-
istry during team meetings, on a weekly basis 5-10 
patients had status updates shared with the team and 
2-5 patients had in-depth team discussions based on 
clinical concerns.
Conclusions: A continuously updated registry man-
aged by a multidisciplinary team allowed for closer 
monitoring of patients, more cohesive team-based 
care, and fewer patient issues “falling through the 
cracks”. This type of registry could support future 
improvement projects, such as optimization of the 
transition to adult care or improving pre-surgical 
management.

A framework for quality improvement 
in a multidisciplinary spina bifi da clinic
Audrey Roach1, Eileen Sherburne1, Tea Abazi2, Katie 
Aussem1, 3, Tia Derfl inger1, 4, Heidi Larson1, Elizabeth 
Roth1, 3, Christa Thalacker1, 5, Kimberly Zvara1, 6, Andrew 
Foy1, 4
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1Children’s Wisconsin - Spina Bifi da Program, 
Milwaukee, Wisconsin, United States, 2Children’s 
Wisconsin - Neurosciences Department, Milwaukee, 
Wisconsin, United States, 3Medical College of Wisconsin 
- Department of Urology, Milwaukee, Wisconsin, United 
States, 4Medical College of Wisconsin - Department of 
Neurosurgery, Milwaukee, Wisconsin, United 
States, 5Medical College of Wisconsin - Department of 
Orthopedic Surgery, Milwaukee, Wisconsin, United 
States, 6Medical College of Wisconsin - Department of 
Physical Medicine and Rehabilitation, Milwaukee, 
Wisconsin, United States

Background: Spina bifi da is a complex disease re-
quiring lifelong care to achieve favorable outcomes. 
Quality improvement (QI) is a method used to stan-
dardize care practices to reduce variation, achieve 
predictable results, and improve outcomes for pa-
tients and healthcare organizations. Using a compre-
hensive QI process, we sought to improve our ability 
to provide consistent, high-quality care to our pa-
tients with spina bifi da from the prenatal period until 
the transition to adult care.
Methods: A range of QI initiatives was implement-
ed throughout 2021. Our goals were enhancing clin-
ic effi ciency, provider engagement, program 
visibility, and community outreach. Specifi c ele-
ments included a pre-clinic huddle, pre-clinic neuro-
psychology evaluation appointments, enhanced 
transition to adult care process, quarterly program 
meetings with clinical/QI/research dashboards, pro-
gram coordinator conducting prenatal visits and in-
patient rounds, a mentorship program, establishing a 
parent advisor, and inviting our Spina Bifi da Wis-
consin (SBWI) representative to greet families in the 
clinic waiting room.
Results: Enhanced clinic effi ciency, provider en-
gagement, and community outreach resulted in a 
14% increase in spina bifi da clinic visits. Patient sat-
isfaction scores averaged 9.7/10 with favorable 
comments. Our pre-clinic huddle occurred prior to 
63% of clinics and was well attended. 29% of the 
pre-clinic neuropsychology slots were used and 
overall evaluations increased 24%. Transition docu-
mentation was completed on 75% of patients 17 
years and older. The quarterly team meeting had an 
average of 18 participants per meeting. The spina 
bifi da coordinator met with all prenatal patients and 
rounded on 72% of admitted patients. The mentor-
ship pilot program enrolled 22 families. Finally, a 
representative from SBWI attended 75% of clinics 
and spoke with 30 families.

Conclusions: We implemented a bundled approach 
to QI similar to the bundled interventions used to 
reduce hospital acquired conditions to address clinic 
effi ciency, visibility, provider engagement, and 
community outreach. These methods could be im-
plemented by other spina bifi da clinics to improve 
the quality of care and subsequent health outcomes 
for people with spina bifi da.

Can the costs be predicted in spina 
bifi da early childhood? Cost prediction 
using unsupervised machine learning 
algorithm
Hsin-Hsiao S. Wang, Michael Li, Carlos Estrada

Urology, Boston Children’s Hospital, Boston, 
Massachusetts, United States

Background: Spina bifi da (SB) is a multi-system 
disorder that can present challenges to healthcare 
with some suffer from severe impairment. Accurate 
risk stratifi cation can be instrumental for resource 
planning. Our objective is to predict the cost in early 
life of SB patients via a novel approach.
Methods: 2006-2019 Aetna database was queried to 
extract the SB/MMC cohort. Inclusion criteria in-
cluded history of myelomeningocele closure and full 
subscription for the fi rst 5 years of life. Exclusion 
included lapses in coverage and death before age 5. 
Cost was extracted by age: fi rst-year cost (1YC, de-
fi ned as cost aggregated from birth to 1st birthday) 
and future cost (FC, defi ned as cost aggregated from 
1st to 5th birthday). High-cost group (HCG) and low-
cost group (LCG) were classifi ed using KNN algo-
rithm (k=2). Predictive performance of the model 
was assessed via accuracy, specifi city, and sensitiv-
ity. Principal component analysis (PCA) using the 
future annual costs as variables was performed to 
visualize the group separation by 1YC.
Results: 351 SB patients was initially identifi ed, of 
which 58 SB (50% female) were included for the fi -
nal analysis. SB patient clustered in two groups 
(HCG/LCG) for 1YC and FC separately. Using the 
1YC median between HCG/LCG at $22,000, this 
threshold successfully predicted FC into HCG/LCG 
with accuracy of 0.86 (95CI: 0.75-0.94), sensitivity 
at 0.89, and specifi city at 0.83. A clear separation of 
future annual cost groups using PCA by 1YC. For 
FC, the HCG demonstrated cost sum of $222,183, 
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while LCG spent $44,550. HCG patients spent more 
on durable medical equipment, home care/inpatient 
care, and medications related to end organ failures.
Conclusions: We found a strong association be-
tween higher fi rst-year medical expenditure and the 
higher subsequent future aggregated medical costs 
for SB patients. This predictive insight can be used 
to drive targeted intervention, resource allocation, 
incentives for innovation in providing better care for 
this complex cohort.

Fostering independence through 
creation of a skills clinic
Paula Peterson

Outpatient, Primary Childrens Hospital, Salt Lake City, 
Utah, United States

Background: Individuals with spina bifi da have 
many complex needs that often infl uence the ability 
to be independent and transition successfully to 
adult life. It is well documented in the literature that 
transition is a process not merely a point in time and 
for individuals with spina bifi da begins at birth.
The Spina Bifi da Program at Primary Childrens 
Hospital, Salt Lake City, Utah has developed a clini-
cal road map for care using clinical standards of care 
based on a developmental approach. Key elements 
apart from medical interventions include: self care 
behaviors, bowel and bladder continence and mobil-
ity as it relates to becoming independent
These clinical issues are often challenging to ad-
dress in the multidisciplinary clinic given provider 
and family concerns with the need to address medi-
cal issues and plan intervention related to hydro-
cephalus, tethered cord syndrome, bladder 
management and interventions needed to maximize 
mobility. Once these issues are addressed attention 
is directed toward assessing independence related to 
the medical concerns. More often than not clinical 
time and focus of the family and children limit the 
ability to adequately address this component of care
Methods: To facilitate an optimum teaching envi-
ronment a training program has been developed 
separate from the general multidisciplinary clinic. 
The program is under the direction of the NP in the 
Spina Bifi da Program and is staffed by clinic nurses, 
physical therapist, occupational therapist, child life 
provider and social worker as needed, The goal of 
the program is to address specifi c needs related to:

-  Bladder: clean intermittent catheterization teach-
ing and training for caregivers

-  Self catheterization at appropriate age and devel-
opment

-  Bowel: developing and teaching formal manage-
ment programs

-  Habit training
-  Cone enema
-  Peristeen
-  MACE/miniACE
-  Self care skills incorporating assessments and in-

terventions by physical/occupational therapists
-  Wheelchair assessments and deliveries
-  Durable medical equipment assessments needed 

for continence and self care

Utilization of standards of care provide the frame-
work for the program addressing expected outcomes 
at each developmental stage: infancy, toddler, school 
age, adolescence and young adult. The comprehen-
sive approach addresses physical, developmental 
and emotional issues
Results: The NP/nursing program formally called 
Independent Skills Training Program has provided 
an opportunity to focus on critical needs for foster-
ing interdependence/independence, age and devel-
opment related. An average of four patients and 
families are scheduled each clinic for:
-  Clean intermittent catheterization teaching
-  Self catheterization teaching
-  Initiation of bowel management programs
-  Postoperative consultation for management of sur-

gical channels: mitrofanoff, MACE, miniAce
-  Wheelchair and other durable medical equipment 

assessments

Nursing team develops a treatment plan utilizing 
consultations provided by physical and occupational 
therapists as well as their own assessments. This 
plan includes follow up telephone consultation pro-
vided by the clinic nurses to make adjustments to the 
program. Families request additional follow up as 
needs are perceived and are invested in the teaching 
and training. Therapists work closely with the nurs-
ing staff in developing the plan and also request 
more clinical time as well as close follow up.
Child life is an integral part of the planned interven-
tion during the clinic itself. Anxiety/behavioral con-
cerns are addressed prior to the clinic and intervention 
provided resulting in a more positive experience for 
infants, toddlers, and children. Social work consul-
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tation is requested for older children and adolescents 
as needed for support is also available to problem 
solve funding and resource issues.
Conclusions: The creation of a program specifi cally 
developed for training related to major interventions 
and behavior is critical for achieving interdepen-
dence/independence at various stages of develop-
ment. Separating this from the multidisciplinary 
clinic has provided opportunities for patients and 
families to understand these challenges and become 
involved in well supported programs. Even though 
this requires additional appointments, families are 
positive about the individualized care and the ongo-
ing support provided. They are especially positive 
regarding the collaboration of the training team. 
Outcome studies are anticipated in the future though 
currently results are subjective. Press Ganey reports 
have provided positive feedback from families. Pro-
viders in the multidisciplinary clinic (neurosurgery, 
urology, orthopedics, PM&R) have incorporated re-
ferrals to the training program as part of the overall 
medical plan. Referrals to the program have also 
been received from community and hospital pedia-
tricians and urologists.

Establishing the fi rst community-
centered spina bifi da research agenda
Sara Struwe3, Judy Thibadeau3, Maryellen S. Kelly1, 2, 
Dawne Widener-Burrows4

1Healthcare for Women and Children, Duke University, 
Raleigh, North Carolina, United States, 2Department of 
Surgery, Duke University, Durham, North Carolina, 
United States, 3Spina Bifi da Association, Arlington, 
Virginia, United States, 4Widener Research LLC, 
Annapolis, Maryland, United States

Background: The Guidelines for the Care of People 
with Spina Bifi da (Guidelines) identifi ed over 250 
research gaps in the care of individuals with Spina 
Bifi da (SB). The community of people living with 
SB prioritized these research gaps to create a formal 
research agenda that the SBA could support. Our ob-
jective is to present the process and the fi nal research 
agenda created by individuals with SB, their care 
partners, clinicians, and researchers.
Methods: A quantitative survey was developed to 
allow adults with SB and caregivers of those with 
SB to rank the impact of each of the 27 topical areas 
of the Guidelines. Survey was sent via SBA’s data-
base to English and Spanish-literate individuals. 

1607 responses were captured and analyzed. Two 
focus groups were convened after survey analysis: 
adults with SB and caregivers of children with SB. 
Discussion outlines were developed from the results 
of the survey and were used for known-group vali-
dation of the highest-ranked topics. The SBA then 
solicited caregivers of those with SB, adults with 
SB, and clinical communities to join its initial Re-
search Advisory Council (RAC). Each group gener-
ated a list of top research questions to address the 
gaps in these highest-ranked impact areas. The SBA 
led discussion groups for each topic area to rank the 
proposed questions in order of importance to the SB 
community and provide content validity. The fi nal 
SB Research Agenda was created from the fi nal top-
ranked questions in each of the six topics.
Results: A ranking of the fi ndings from the quantita-
tive survey identifi ed the two most common topics 
impacting all surveyed groups were bowel inconti-
nence and urinary incontinence.
Conclusions: A Research Agenda for SB was cre-
ated to prioritize topic areas of highest impact as 
ranked by individuals in the SB community to fi ll 
the research gaps identifi ed in the Guidelines.

Prevalence and characteristics 
associated with sleep disordered 
breathing in patients with spina bifi da
Jason Woodward1, 2, Olukemi Ogundiran3, John Pascoe1, 2, 
Narong Simakajornboon1, 2, Simon Abimosleh1, Stefanie 
Riddle1, 2, Jareen Meinzen-Derr1, 2

1Cincinnati Children’s Hospital Medical Center, 
Cincinnati, Ohio, United States, 2University of Cincinnati 
College of Medicine, Cincinnati, Ohio, United 
States, 3Case Western University, Cleveland, Ohio, 
United States

Background: The prevalence of sleep disordered 
breathing (SDB) in individuals with spina bifi da 
(SB) is between 40 to 80%. SDB is associated with 
multiple negative health and behavioral outcomes. 
Timely screening and diagnoses of SDB in children 
with SB requires understanding associated risk fac-
tors. This study’s goal was to determine prevalence 
of SDB, and the risk factors associated with SDB in 
individuals attending a multidisciplinary SB clinic.
Methods: A retrospective analysis was conducted 
of patients with SB attending a multidisciplinary SB 
clinic at a tertiary care pediatric hospital. Clinical 
and demographic variables are collected at annual 
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clinic visits and entered in the Center for Disease 
Control and Prevention’s (CDC) National Spina Bi-
fi da Patient Registry (NSBPR). Polysomnography 
(PSG) results, including Apnea Hypopnea Index and 
Obstructive Index, were extracted from the hospi-
tal’s Sleep Center Database. Descriptive statistics 
and chi-square analysis described prevalence of 
SDB and differences between those with and with-
out a SDB diagnosis.
Results: Of 286 patients identifi ed in the clinic’s lo-
cal NSBPR, most had myelomeningocele (82.5%). 
47% were non-ambulators and 38% were commu-
nity ambulators (Table 1). 71 patients of the 286 
completed a diagnostic PSG. Those completing a 
PSG were more likely to function at thoracic level 
and be non-ambulators (p < .001). 50 of the 71 
(70%) patients completing a diagnostic PSG had a 
SDB diagnosis. Those with SDB diagnosis were 
more likely to be male (p = 0.007) and have no his-
tory of shunt revisions (p = 0.008) (Table 2).
Conclusions: SDB was common in patients attend-
ing SB clinic (70%). Males and those with no history 
of shunt revisions were more likely to have a SDB 
diagnosis. Future studies in a larger cohort who re-
ceived PSGs are needed to better determine SDB 
prevalence and factors associated with SDB in indi-
viduals with SB.

Sleep related breathing disorders in 
patients with spina bifi da repaired pre 
and postnatally
Katherine G. Stark1, 2, Kathryn Smith2, 3, Thomas G. 
Keens2, 3, Alexander Van Speybroeck2, 3, Ramen Chmait3, 
Jason Chu2, 3, Sally L. Ward2, 3, Iris A. Perez2, 3

1Dornsife, University of Southern California, Nashville, 
Tennessee, United States, 2Children’s Hospital Los 
Angeles, Los Angeles, California, United States, 3Keck 
School of Medicine, Los Angeles, California, United 
States

Background: Patients with spina bifi da (SB) have 
chemoreceptor dysfunction causing sleep disordered 
breathing (SDB). Prenatal surgery has improved or-
thopedic and urological outcomes; however, there 
are limited data on respiratory outcomes. We exam-
ined the SDB in infants who had prenatal vs postna-
tal closure of their open neural tube defects (NTD). 
We hypothesized that infants with NTD repaired 
prenatally will continue to exhibit SDB compared to 
those repaired postnatally.

Methods: Retrospective study of patients with SB at 
Children’s Hospital Los Angeles from 2015-2021. 
Data collected included demographic data, timing of 
NTD closure, associated conditions, polysomnogra-
phy (PSG), and supplemental oxygen use.
Results: 37 patients, 59% female, had PSG; mean 
age 5.2±6.3 weeks at PSG. 23/37 had prenatal re-
pair. Age at PSG was not different between the two 
groups (p=0.78). Gestational age at birth was 
35.2±3.4 weeks. Prenatal repair is done between 26-
27 weeks gestation; Average age of postnatal repair 
is 2.0±1.6 days. 30/37 patients had Chiari malforma-
tion. 76% of patients required supplemental oxygen 
based on PSG. There were no differences in SDB 
between infants following prenatal vs postnatal 
NTD repair (Table 1).
Conclusions: Patients born with SB have a high 
prevalence of central and obstructive apneas and 
signifi cant hypoxemia. Intrauterine or postnatal clo-
sure of the defect did not affect the presence or se-
verity of SDB. Although apneas were witnessed in 
only a few patients, SDB and marked hypoxemia 
were present in almost all patients, underscoring the 
importance of surveillance with polysomnography. 
We speculate that damage to control of breathing oc-
curs before prenatal NTD closure.

Prevalence of elevated blood pressure in 
a pediatric spinal cord disorders clinic
Rachel Millner1, 2, Neha Anand1, 2

1Pediatrics, University of Arkansas for Medical Sciences, 
Little Rock, Arkansas, United States, 2Arkansas 
Children’s Hospital, Little Rock, Arkansas, United States

Background: Children with spina bifi da (SB) are at 
higher risk for development of hypertension due to 
multiple etiologies associated with the diagnosis. 
Prevalence of hypertension ranges from 10-40% in 
children and young adults with spina bifi da com-
pared to 3% in the general population. Accurate as-
sessment of blood pressure in SB patients is required 
to ensure long term cardiovascular health in this 
population.
Methods: The Spinal Cord Disorders Clinic at Ar-
kansas Children’s Hospital implemented a standard-
ized blood pressure (BP) measurement protocol 
based on American Academy of Pediatrics Hyper-
tension guidelines. The protocol includes an elec-
tronic alert for BP >90th percentile for age and 
height or >120/80, measuring mid-arm circumfer-



Abstracts S19

ence to ensure appropriate cuff size, and manually 
measuring elevated BP. Data was collected on pa-
tients aged 3-21 years seen in the clinic for routine 
care. Patients were excluded if they did not have a 
blood pressure recorded with the visit. Prevalence of 
elevated blood pressure and number of referrals to 
pediatric hypertension specialist were collected 3 
months prior to implementation and 3 months fol-
lowing implementation of protocol.
Results: A total of 88 patients had BP obtained in 
the clinic prior to implementation, 37% had elevated 
BP and 21% of those children had received referrals 
to a pediatric hypertension specialist. Following 
implementation of standardized BP measurement 
protocol for 3 months, 115 patients had BP obtained, 
13% of children had elevated BP (p = 0.02) and 28% 
of those children received referral to a specialist 
(p=0.2). The protocol was followed appropriately in 
56% of patients with elevated BP.
Conclusions: Improved BP measurement accuracy 
signifi cantly decreased prevalence of elevated BP. 
Number of referrals to hypertension specialist did 
not change. Implementation of accurate blood pres-
sure measurement may help identify patients in need 
of referral to pediatric hypertension specialists and 
improve health care utilization in this population.

Strategies to improve polysomnography 
access for children and adolescents with 
spina bifi da: An implementation science 
approach
Laura J. Hobart-Porter

Pediatric Physical Medicine and Rehabilitation, 
University of Arkansas for Medical Sciences, Little Rock, 
Arkansas, United States

Background: Spina bifi da is a complex constella-
tion of conditions resulting from failure of the neural 
tube to close properly during development. Many as-
sociated conditions, such as sleep related breathing 
disorders (SRBD), are often overlooked, yet can 
pose serious health consequences if unrecognized. 
Implementation science is the study of strategies to 
facilitate the uptake of evidence-based research into 
regular use. We report the use of implementation sci-
ence to improve access to polysomnography (PSG), 
the gold standard for assessment of SRBD in chil-
dren with spina bifi da.

Methods: Our team served 203 individual patients 
with spina bifi da in a pediatric medical center be-
tween 2018 and 2021. We utilized implementation 
science strategies of data management, knowledge 
sharing and coalition building to improve access to 
PSG. In 2019we completed a sleep database, fol-
lowed by administration of pediatric sleep question-
naires at our transdisciplinary specialty clinic. We 
worked in close collaboration with pulmonology, 
neurosurgery and otolaryngology to share data 
trends and provide feedback.
Results: Our most effective strategy was use of pe-
diatric sleep questionnaires to guide referrals to 
polysomnography, which doubled our completed 
studies between 2019 (25 studies) and 2020 (52 
studies), increasing completed studies from an aver-
age of 14.5 per year (2018-2019) to 40.5 per year 
(2020-2021). Our most common barrier to complet-
ed polysomnography completion is canceled or un-
attended appointments for studies in the 2020-2021 
period, compared with lack of referral on the part of 
provider in 2018-2019, suggesting that knowledge 
sharing and coalition building were also infl uential 
in the increase of completed studies.
Conclusions: Data management and knowledge 
sharing are powerful techniques. Though sleep ques-
tionnaires are not able to predict PSG results, they 
may improve buy-in and ultimately PSG comple-
tion.

Treatment of sleep disordered breathing 
in individuals with spina bifi da
Jason Woodward1, 2, Olukemi Ogundiran3, John Pascoe1, 
Narong Simakajornboon1, Simon Abimosleh1, Stefanie 
Riddle1, Jareen Meinzen-Derr1, 2

1Cincinnati Children’s Hospital Medical Center, 
Cincinnati, Ohio, United States, 2University of Cincinnati 
College of Medicine, Cincinnati, Ohio, United 
States, 3Case Western University, Cleveland, Ohio, 
United States

Background: Treatments for sleep disordered 
breathing (e.g., tonsillectomy) are effective, howev-
er, limited data exists on their effectiveness in indi-
viduals with spina bifi da (SB) or the impact of 
common SB-related clinical procedures (e.g., shunt 
placement) on SDB treatment response. We aimed to 
determine the impact of SDB treatments and SB-re-
lated procedures on the change in apnea-hypopnea 
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index (AHI) and obstructive index (OI) in individu-
als with SB.
Methods: A retrospective database analysis and 
chart review was conducted for patients with myelo-
meningocele and a diagnosis of SDB attending a 
multidisciplinary spina bifi da clinic at a tertiary care 
pediatric hospital. Clinical and demographic vari-
ables are collected at annual clinic visits and entered 
in the Center for Disease Control and Prevention’s 
(CDC) National Spina Bifi da Patient Registry 
(NSBPR). Polysomnography (PSG) results were ex-
tracted from the hospital’s Sleep Center Database 
and SDB treatments obtained from chart review. 
Change in AHI, OI, and diagnosis of SDB was ana-
lyzed for patients with at least 2 PSGs. We assessed 
differences between initial and fi nal PSG results us-
ing a McNemar test or Wilcoxon signed rank test.
Results: Of 55 eligible patients, most were female 
(53%), and median age was 1.3 years old at initial 
PSG and 6.6 at fi nal PSG. 78.2% had obstructive 
sleep apnea (OSA) and 38% had central apnea 
(CSA). Between the initial and fi nal sleep studies, 
there was a signifi cant decrease in the median AHI 
(13.5 vs 4.0; p <.0001) and OI (7.9 vs 1.7; p <.0001), 
and in the diagnosis of OSA (78% vs 60%; p = .04) 
and CSA (38% vs 18%; p = .02). Specifi c SDB treat-
ments or SB-related clinical procedures done be-
tween PSGs were not associated with statistically 
signifi cant changes in AHI or OI (Table 1).
Conclusions: AHI, OI, and diagnosis of SDB (OSA 
or CSA) decreased between initial and fi nal PSGs in 
patients with SB. Further studies with larger samples 
of individuals with SB are needed to determine the 
impact of common SDB treatments or SB-related 
surgical procedures on changes in AHI, OI, and 
SDB diagnosis.

A novel resuscitation platform improves 
respiratory outcome in infants with 
spina bifi da
Tai-Wei Wu1, 2, Jason Chu1, 2, Ramen Chmait2, Alexander 
Van Speybroeck1, 2

1Neonatology, Children’s Hospital Los Angeles, Los 
Angeles, California, United States, 2University of 
Southern California, Keck School of Medicine, Los 
Angeles, California, United States

Background: Infants with myelomeningocele are at 
an increased risk for needing respiratory support at 

birth (Basso da Silva et al, J Perinatal Med 2014). 
After birth, they are placed on the side-lying or 
prone position to avoid manipulation of protruding 
neural elements or fetoscopically repaired wound 
site. Resuscitation of newborns in such positions can 
be challenging. A side lying orientation can contrib-
ute to ineffective bag mask ventilation or increased 
diffi culty during intubation as airway anatomy is al-
tered. We devised a resuscitation platform that al-
lowed neonatologists to resuscitate infants with 
myelomeningocele in a supine position.
Methods: A custom resuscitation platform com-
posed of medical grade acrylic board with a 5 x 2.5” 
linear cutout in the center and covered by foam and 
waterproof lining was designed for resuscitation of 
infants with myelomeningocele. This allowed for in-
fants to be placed supine during resuscitation with-
out pressure or trauma to the spinal defect. This 
retrospective study compares the resuscitative ef-
forts and respiratory outcome of infants born with 
myelomeningocele at a single center from August 
2020 to August 2022, with or without the use of the 
customized resuscitation platform. Student t-test 
was used to compare continuous variables and Fish-
er exact test to compare categorical variables. Statis-
tical signifi cance was set at p<0.05.
Results: Overall, 24 patients were resuscitated dur-
ing the designated time period. Thirteen and eleven 
patients were resuscitated before and after the intro-
duction of the customized platform, respectively. 
There were no signifi cant differences in mean gesta-
tional age (35.3 vs. 35.6 weeks), birthweight (2583 
vs. 2476 grams), or Apgar score at 1 minute (6 vs. 7) 
and 5 minutes of life (8 vs. 9), all p>0,05. In compar-
ing resuscitative efforts before and after introduction 
of the customized platform, there was no difference 
in CPAP use (71.4% vs. 36%, p=0.1), signifi cantly 
more positive pressure ventilation use (46.2 vs. 0%, 
p=0.02), and more RDS (69.2 vs. 18.2%, p=0.02). 
Of note, one infant who was intubated in the side-
lying position prior to introduction of the custom-
ized platform suffered from complications of 
pneumomediastinum.
Conclusions: There was a reduction in the positive 
pressure ventilation during resuscitation and respira-
tory distress syndrome after introduction of the cus-
tomized resuscitation platform. Resuscitation of 
newborns with spinal defects in the supine position 
may improve respiratory transition from intrauterine 
to extrauterine life. Further studies are needed to 
validate this fi nding.
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COVID-19 vaccination in individuals 
with spina bifi da
Leonid Aksenov2, John Myers3, Dawne Widener-
Burrows5, Judy Thibadeau4, Sara Struwe4, Maryellen S. 
Kelly1, 2

1Healthcare for Women and Children, Duke University, 
Raleigh, North Carolina, United States, 2Duke Health, 
Durham, North Carolina, United States, 3Duke 
University, Durham, North Carolina, United 
States, 4Spina Bifi da Association, Arlington, Virginia, 
United States, 5Widener Research, Annapolis, Maryland, 
United States

Background: Vaccine hesitancy remains an obsta-
cle in curtailing the Covid-19 pandemic. No studies 
to date have examined COVID-19 vaccination prac-
tices in people with spina bifi da (SB). Understand-
ing the factors driving vaccination beliefs and 
behavior is critical for guiding messaging, targeting 
barriers, and implementing vaccination strate-
gies. Our objective was to conduct a national survey 
of individuals with SB and their care partners to as-
sess COVID-19 vaccination behaviors and vaccine 
uptake.
Methods: We created a survey to assess current vac-
cination status, general perceptions towards vacci-
nations, and barriers within the SB community. 
Surveys were administered via the Spina Bifi da As-
sociation. Chi-squared and independent-sample t-
tests were used to analyze the relationship between 
vaccine uptake and demographics. Multivariable lo-
gistic regression was used to test which predictors 
impacted the odds that of having received a vaccine.
Results: 1,145 participants reported their COV-
ID-19 vaccine status. Majority reported being vac-
cinated (n=896, 78.3%). Children reported 
signifi cantly lower vaccine uptake (n=156, 51.1%) 
when compared to adults with SB (n=551, 88.5%), 
and care partners responding for individuals over 18 
(n=182, 87.1%). The most common reasons for not 
getting vaccinated were concern about vaccine safe-
ty (n=109, 43.8%) and effi cacy (n=85, 34.1%). The 
most common reasons for getting a vaccine were 
concerns about getting COVID-19 (n=629, 70.2%), 
a desire to not transmit COVID-19 (n=478, 53.3%), 
desire to prevent spread of COVID-19 (n=466, 
52.0%), clinician recommendation (n=382, 42.6%) 
and being in a high-risk group (n=358, 40.0%). 
Healthcare professional recommendations played a 
signifi cant (OR 2.77 p<0.001) role in vaccination.
Conclusions: About 1:5 individuals with SB have 
not received any COVID-19 vaccine. Health provid-

ers play a critical role in COVID-19 vaccination 
messaging and should emphasize vaccine safety and 
effi cacy.

Six-minute walk test in ambulatory 
children with spina bifi da
Karina A. Zapata, Rosa Cooksey, Veronica Meneses, 
Chan-Hee Jo, Brenda Santillan, Richard Adams

Therapy Services, Scottish Rite for Children, Dallas, 
Texas, United States

Background: Children with spina bifi da (SB) with 
higher functional lesion levels walk less than those 
with lower functional lesion levels (mid lumbar=knee 
extension present, low lumbar=ankle dorsifl exion 
present, and sacral=plantarfl exion present). Physi-
cal, environmental, and social determinants impact 
access to opportunities to support active lifestyles. 
The six-minute walk test (6MWT) assesses func-
tional exercise capacity in numerous chronic condi-
tions, but normative scores do not exist for SB. This 
study aims to determine reference values of 6MWT 
scores (average feet walked and standard deviation 
[SD] according to an age- and gender-matched refer-
ence population) across SB lesion levels, and to as-
sess for differences in 6MWT scores using insurance 
type as proxy for social determinants.
Methods: 140 children (65 F, 75 M) ages 11.7±3.3 
(from 6.0 to 17.9) years with SB (myelomeningo-
cele, meningocele, myelocystocele, lipomeningo-
cele) with mid lumbar (n=43), low lumbar (n=27), 
and sacral (n=70) lesion levels performed a 6MWT 
at a single tertiary care pediatric hospital. Physical 
therapists instructed children to walk as far as able 
for 6 minutes according to a standardized protocol 
modifi ed from the American Thoracic Society. Chil-
dren used their own assistive and orthotic devices. 
Pulse oximetry monitored heart rate (HR) and oxy-
gen saturation levels.
Results: 6MWT scores increased with lower lesion 
levels (p<0.0001). The average 6MWT score for 
mid lumbar level was 766±407 ft (-6.9±2.5 SD), low 
lumbar level was 1163±268 ft (-4.9±1.2 SD), and 
sacral level was 1428±275 ft (-3.8±1.6 SD). Each 
lesion level was different across all levels in a pair-
wise comparison (p<0.001). Children with mid lum-
bar SB also had higher resting HR (p<0.01), lower 
height percentile (p<0.01), and higher weight per-
centile (p=0.047) than children with sacral SB. In-
creased age was moderately correlated with 
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increased 6MWT scores among low lumbar lesion 
levels (r=0.56, p<0.01), but not among mid lumbar 
and sacral levels (Figure). Children with public in-
surance walked signifi cantly fewer feet than chil-
dren with private insurance (p=0.046).
Conclusions: Normative 6MWT scores across SB 
functional levels can provide clinicians a reference 
to guide intervention. Poverty (public insurance as 
proxy) was a signifi cant factor in decreased func-
tional walking capacity in this cohort. The relation-
ship between social determinants and walking 
capacity in children with spina bifi da merits further 
study to maximize opportunities for activity.

Rates of autism in children with spina 
bifi da higher than general population
Laura J. Hobart-Porter

Pediatric Physical Medicine and Rehabilitation, 
University of Arkansas for Medical Sciences, Little Rock, 
Arkansas, United States

Background: Children with spina bifi da have ab-
normal central nervous system (CNS) development, 
related to failure of the neural tube to close. The for-
mation of the CNS and subsequent development 
lends itself to common neuropsychological patterns, 
such as higher verbal IQ relative to overall IQ. Given 
that spina bifi da is an anomaly of CNS development 
and autism is a developmental disorder of the CNS, 
it is reasonable to surmise that some etiologies for 
these conditions may overlap. For instance, both 
have increased likelihood of neuronal migration 
anomalies. Those with autism are more likely to 
have spina bifi da than typical peers, but the converse 
relationship has not been studied.
Methods: We present a retrospective review of 218 
individuals with spina bifi da served in our transdis-
ciplinary clinic from 2017-2022, aged 18 months to 
21 years of age. Electronic medical record (EMR) 
review of those meeting inclusion criteria were eval-
uated for formal documentation of autism diagnosis 
in available EMR (2017 onward).
Results: Based on CDC data, the rate of autism is 
1/44 (2.3%), signifi cantly lower than the rate in our 
sample 10/218 (4.6%, p= 0.0219). Of those patients 
with comorbid autism and spina bifi da, 7 were bio-
logical males and 3 female, a rate of 6.4% and 2.8%. 
The CDC data for the general population indicate a 
rate of 3.7% in males and 0.9% in females.

Conclusions: Though previously published research 
has indicated those with autism are more likely to 
have spina bifi da, the converse has not been evalu-
ated. This may have devasting effects, including de-
layed autism diagnosis and management. This 
relationship must be further studied to guide future 
evaluations and interventions.

Educational value of medical students’ 
experience as counselors in a medically 
complex spina bifi da summer camp
Lindsay Bucklin1, Corinne Winsten1, Kristi Boles2, 3, 
Stephanie Campbell4, Pamela S. Murphy5, 6, R. Nicholas 
Staab7

1University of Arizona College of Medicine - Phoenix, 
Phoenix, Arizona, United States, 2Phoenix Children’s 
Hospital, Phoenix, Arizona, United States, 3Creighton 
University School of Medicine - Phoenix, Phoenix, 
Arizona, United States, 4Banner University Medical 
Center Phoenix, Phoenix, Arizona, United 
States, 5Creighton University School of Medicine - 
Phoenix, University of Arizona College of Medicine - 
Phoenix, Phoenix, Arizona, United States, 6District 
Medical Group Children’s Rehabilitative Services, 
Phoenix, Arizona, United States, 7Maricopa County 
Public Health, Phoenix, Arizona, United States

Background: Children with complex medical needs 
account for 40% of healthcare utilization within the 
pediatric population (1). Exposure to this population 
is imperative in the development of clinical and in-
terpersonal communication skills for healthcare 
trainees. Prior research shows that medical camps 
provide students with a non-traditional means to pe-
diatric clinical exposure (2,3,4,5,6,7). Fourteen ris-
ing second-year medical students participated as 
counselors at Camp Patrick, a week-long summer 
camp for children with Spina Bifi da (SB). We hope 
to promote the role that medical camps play in clini-
cal learning by evaluating the educational value and 
student comfort in working with individuals with 
disabilities.
Methods: For purposes of program evaluation, a 
survey was constructed with 26 multi-format ques-
tions evaluating student experiences at Camp Pat-
rick. The participant response rate was 13 out of 14.
Results: 69.2% reported that their clinical expecta-
tions for camp were exceeded. 76.9% and 92.3% did 
not have previous experience with urinary catheter-
ization or bowel fl ush programs respectively. Par-
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ticipants benefi ted most from opportunities that 
included: hands-on procedural experience, improv-
ing interpersonal communication skills, and the de-
velopment of empathy. Only 30% of students felt 
prepared for their clinical role as counselors. Re-
spondents reported a new understanding that the 
campers have impressive levels of independence 
and are invaluable in directing their own care. They 
also developed new empathy for the campers’ daily 
time-consuming care needs.
Conclusions: Camp Patrick served as an impactful 
non-traditional clinical experience for medical stu-
dents, as 69.2% reported this experience exceeded 
their expectations and 92.3% would recommend the 
experience to other medical students. It was deter-
mined that additional pre-camp clinical training spe-
cifi c to SB for medical students would maximize 
their learning experience. Overall, 84.6% of students 
reported increased comfort in working with individ-
uals with disabilities in the pediatric population.

Risk factors for unanticipated 
hospitalizations in children and youth 
with spina bifi da at an urban children’s 
hospital: A cross-sectional study
Kathryn Smith1, 2, Sharon M. Hudson3, 2, Cecily Betz1, 2, 
Jason S. Chwa4, Rhonda Cellura1, Alexander Van 
Speybroeck1, 2

1Children’s Hospital Los Angeles, Los Angeles, 
California, United States, 2Keck School of Medicine, 
University of Southern California, Los Angeles, 
California, United States, 3Alta Med Institute for Health 
Equity, Los Angeles, California, United 
States, 4University of Southern California, Los Angeles, 
California, United States

Background: Spina bifi da (SB) is a condition re-
sulting from the improper closure of the neural tube 
and vertebral column during fetal development. 
While patients’ life expectancy and quality of life 
have improved dramatically due to medical advanc-
es, children continue to experience health-related is-
sues that often require hospitalizations.
 The association among sociodemographic and 
clinical characteristics with potentially preventable 
hospitalizations (PPH) in children and youth with 
myelomeningocele type SB were investigated in this 
cross-sectional study.
Methods: Chart reviews and data extraction were 
conducted on 108 children and youth, ages 1 month 

to 21 years admitted for PPH in a regional children’s 
academic medical center between May 2017 and 
July 2019.
 Sociodemographic variables included sex, age, 
type of insurance and ethnicity. Clinical variables 
included level of lesion, ambulation status, shunt de-
pendency and selected diagnostic categories. Uni-
variate, bivariate and multivariate analyses were 
conducted to identify factors associated with PPH.
Results: Factors associated with PPH included be-
ing male, ages 5 to 18 years, low lumbar level le-
sions, non-ambulatory, with public insurance, 
Hispanic and shunt dependent. Most hospitaliza-
tions (73%) were for neurologic or urologic condi-
tions. Factors independently associated with PPH 
were ethnicity for urologic conditions, being ambu-
latory for metabolic conditions, and age for gastro-
enterology conditions.
Conclusions: Selected demographic and clinical 
variables were found to be associated with PPH of 
children and youth with myelomeningocele-type 
SB. The most common reasons for PPH were shunt 
malfunctions and urinary tract infections, consistent 
with other studies.

Standardized screening for sleep 
disordered breathing in a 
multidisciplinary spina bifi da clinic
Jason Woodward1, 2, Olukemi Ogundiran3, Brittany 
Spicer1, Simon Abimosleh1, Rachael Mahr4, John 
Pascoe1, Jareen Meinzen-Derr1, 2, Narong 
Simakajornboon1, 2

1Cincinnati Children’s Hospital Medical Center, 
Cincinnati, Ohio, United States, 2University of Cincinnati 
College of Medicine, Cincinnati, Ohio, United 
States, 3Case Western Reserve University, Cleveland, 
Ohio, United States, 4University of Cincinnati, 
Cincinnati, Ohio, United States

Background: Sleep disordered breathing (SDB), in-
cluding central and obstructive sleep apnea (OSA), 
is estimated to occur in >40% in children with spina 
bifi da (SB). SDB results in various negative physical 
and neurocognitive outcomes. The Guidelines for 
the Care of People with SB recommend screening all 
children attending multidisciplinary SB clinics for 
SDB using a standardized assessment tool. The Pe-
diatric Sleep Questionnaire (PSQ) is a validated 
symptom-based assessment tool for OSA screening 
in the general pediatric population. The accuracy of 
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the PSQ, however, in identifying SDB in children 
with SB is unknown. We assessed the feasibility of 
implementing a validated SDB screening question-
naire in a SB clinic.
Methods: Through a collaborative process with the 
SB clinic interdisciplinary team and hospital sleep 
center, we implemented screening for SDB at all SB 
clinic visits. All children ages 0 to 22 attending the 
SB clinic were provided the 22-item Sleep-Related 
Breathing Disorder Subscale of the PSQ. Forms 
were reviewed by developmental clinicians and pa-
tients referred to sleep center based on PSQ score 
and clinical history. Number of patients eligible for 
screening were tracked and basic demographic data 
and PSQ results entered in REDCap. Frequencies of 
completed PSQ’s and positive PSQ scores (i.e., an-
swered ‘yes’ to >.33 of total questions answered) 
were calculated. For those ages 2 to 18, research 
staff reviewed polysomnogram records for an SDB 
diagnosis.
Results: Between 12/14/2020 to 06/28/2021, 
162/181 patients attending the SBC completed the 
PSQ. 36/162 (22%) screened positive (Table 1). 
Upon chart review of available PSG data, 37 (23%) 
of those screened had a SDB diagnosis, and 14 of the 
36 (39%) with a positive PSQ had a documented di-
agnosis of SDB. Of the 110 patients between age 2 
to 18 years old completing a PSQ, 30 (27%) scored 
above the .33 cut-off. 25 of 110 (23%) had an SDB 
diagnosis, while 13 of these 25 (52%) had negative 
PSQ screen. An additional 411 PSQ’s have been 
completed since July 2021.
Conclusions: Implementation of a 22-item parent-
report screening tool in a busy multidisciplinary SB 
clinic is feasible and can promote standardized 
screening and referral for SDB. Next steps will be to 
determine the sensitivity and specifi city of the PSQ 
in identifying those with SDB by comparing to poly-
somnogram results (the gold standard for SDB diag-
nosis) in a cohort of children with SB.

Virtual “peleton” home exercise 
program to promote adaptive cycling 
along the Erie Canal
Miguel Pica2, Shade McFarlane2, Christine Pelis2, Mary 
M. Locastro2, Peyton Sefi ck4, Catherine Macdonald3, 
John Foley3, Nienke Dosa2, 1

1SBA, Arlington, Virginia, United States, 2SUNY Upstate 
Medical University, Syracuse, New York, United 
States, 3SUNY Cortland, Cortland, New York, United 
States, 4Move Along, Syracuse, New York, United States

Background: Physical activity is the key to well-
ness for people with spina bifi da. Effective physical 
activity programs (a) incorporate goal-setting, (b) 
provide a way to monitor progress, and (c) are of-
fered in group settings for accountability. The 
“Canalway Challenge” is a state-funded health pro-
motion initiative that encourages people across New 
York State to discover the 360-mile Erie Canalway. 
It offers interactive maps for tracking miles, social 
media for group challenges, and a fi nisher kit with a 
bandana, mileage car magnets, and stickers for suc-
cessful participants.
Methods: In Summer 2022 our spina bifi da center 
collaborated with the Canalway Challenge to record 
“point of view” videos of fi fteen one-mile-long seg-
ments of trail. Each mile-long segment offers ap-
proximately 6 minutes of adaptive cycling video, 
with ambient sounds and coaching narrated by our 
team. In 2023 these videos will be linked to a “Feb-
ruary Fifteen” challenge. We will recruit partici-
pants via our Spina Bifi da Center’s Facebook Page. 
Ergometers will be offered as an incentive for ado-
lescents to create groups at school.
Results: We will evaluate the Canalway Challenge 
as a goal-setting tool for health promotion at our 
center. The comparison group will be participants in 
other areas of the state who enroll and view the vid-
eos. We will evaluate goal attainment for all partici-
pants with site analytics as well as vis a vis age, sex, 
SES and shunt status, and self-reported physical ac-
tivity at time of recruitment. We will develop a fol-
low up survey to track whether the Challenge was 
effective in promoting adaptive cycling along the 
Erie Canal during Summer 2023.
Conclusions: Goal setting is an important feature of 
successful physical activity programs for people 
with spina bifi da. The February Fifteen Canalway 
Challenge is an inclusive health promotion cam-
paign that encourages cyclists of all abilities to enjoy 
outdoor recreation.

Facilitating quality spina bifi da care and 
functional outcomes: Integration of 
research approaches into clinical care 
workfl ows
Jennifer Koop1, 2, Audrey Roach1, 2, Andrew Foy1, 2, Amy 
Heffelfi nger1, 2

1Neurology, Medical College of Wisconsin, Milwaukee, 
Wisconsin, United States, 2Childrens Wisconsin, 
Milwaukee, Wisconsin, United States
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Background: Functional outcomes optimization for 
individuals with Spina Bifi da (SB) is a priority of 
providers, families, and patients. Several SB medical 
factors have been associated with various functional 
outcomes. Past research activities required chart re-
view for extraction of relevant data. EMR optimiza-
tion can allow for automated data extraction, 
increasing effi ciency of quality improvement initia-
tives and clinical research. The Children’s Wiscon-
sin (CW) Spina Bifi da Clinic attempted to capitalize 
on this opportunity by integrating clinical data col-
lection procedures into typical clinical workfl ows.
Methods: The CW SB Clinic team met to review 
SB medical variables of interest identifi ed in prior 
research (e.g., level of lesion, need for shunt, shunt 
revisions, etc.). These variables were reviewed by a 
national consortium of pediatric neuropsychologists 
involved in provision of care and assessment of out-
comes in children and adolescents with SB. Once 
relevant variables were confi rmed, an EMR tem-
plate/fl owsheet was developed and integrated into 
the clinical documentation workfl ow. Flowsheet 

variables are directly extracted from the EMR and 
uploaded into a database platform allowing for rapid 
examination of clinical quality initiatives and spe-
cifi c research questions.
Results: Within the fi rst 3 months of implementa-
tion, 75 SB Clinical fl owsheets were completed. 
Completion of this fl owsheet takes approximately 
15 minutes at this stage but has standardized clinical 
documentation of SB medical variables and has pro-
vided a tabulated form of clinical variables that can 
be reviewed quickly.
Conclusions: This quality improvement project will 
improve maintenance of clinical information, reduce 
gaps in care and facilitate research projects to im-
prove the quality of care in patients with SB. Next 
steps include consideration of additional essential 
variables and partnering with multisite collaborators 
to implement such procedures in their clinics which 
will allow for more robust investigations into best 
practices and how to optimize outcomes and inde-
pendence for individuals with SB across the country.


