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Abstract

Objective—Predictors of permanent disability among individuals with spinal dysraphism are not 

well established. We examined potential risk factors for self-reported permanent disability among 

adults with spinal dysraphism.

Methods—188 consecutive individuals followed in an adult spinal dysraphism clinic completed a 

standardized National Spina Bifida Patient Registry survey. Chi-square tests and logistic 

regression were used to assess bivariate relationships, while multivariate logistic regression was 

used to identify factors independently associated with self-identification as “permanently 

disabled.”

Results—A total of 106 (56.4%) adults with spina bifida identified themselves as permanently 

disabled. On multivariate analysis, relative to completion of primary and/or secondary school, 

completion of technical school (OR 0.01 95% CI 0-0.40 p=0.021), some college (OR 0.22 95% CI 

0.08-0.53 p<0.001), a college degree (OR 0.06 95% CI 0.003-0.66 p=0.019), and an advanced 

degree (OR 0.12 95% CI 0.03-0.45 p=0.019) were negatively associated with permanent disability. 

Relative to open myelomeningocele, diagnosis of closed spinal dysraphism was also negatively 

associated with permanent disability (OR 0.20, 95% CI 0.04-0.90, p=0.036). Additionally, relative 

to no stool incontinence, stool incontinence occurring at least daily (OR 6.41, 95% CI 1.56-32.90, 

p=0009) or more than weekly (OR 3.43, 95% CI 1.10-11.89, p=0.033) were both positively 

associated with permanent disability. There was a suggestion of a dose-response relationship with 

respect to the influence of educational achievement and frequency of stool incontinence on 

likelihood of permanent disability.
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Conclusions—Our findings suggest that level of education and degree of stool incontinence are 

the strongest predictors of “permanent disability” among adults with spinal dysraphism. These 

findings will be the basis of efforts to improve community engagement and to improve readiness 

for transition to adult care in a multidisciplinary pediatric spina bifida clinic.
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Introduction

Spinal dysraphism is the most common congenital abnormality of the spinal cord, and the 

most complex congenital condition with high rates of survival into adulthood.6 While 75% 

of these individuals can expect to reach adulthood,6,10 there is great variability in the range 

and degree of disability,21 and multiple medical and psychosocial limitations pose 

challenges to full community engagement.

Studies on the impact of medical factors on quality of life and employment status among 

adults with spina bifida are conflicting.2,8,10,31 Current data are frequently extrapolated from 

studies including patients with cerebral palsy.3,36

In this retrospective cohort study, we compared adults with spinal dysraphism who identify 

themselves as permanently disabled to adults that are either employed, seeking work, a 

current student, volunteer worker, or homemaker with respect to their continence status for 

both bladder and bowel, education status, race, functional level of lesion, and medical 

comorbidities. We hypothesize that both medical and psychosocial factors interact to 

influence employment status in adults with spina bifida. The purpose of this study is to 

better appreciate the relative importance of these factors on employment status in this 

population.

Methods

Patient Selection and Description of Adult Spinal Dyraphism Program

All individuals treated at the University of Alabama at Birmingham (UAB) Multidisciplinary 

Adult Spina Bifida Clinic between October 2010 and March 2016 were retrospectively 

identified in April 2016 from the computerized medical record. The Adult Spina Bifida 

Clinic is a multidisciplinary clinic including providers in the fields of neurosurgery, urology, 

physical medicine and rehabilitation, social work, physical therapy and occupational therapy. 

Adults attending this clinic carry a diagnosis of spinal dysraphism, including 

myelomeningocele, meningocele, split cord malformation, lipomyelomeningocele, dermal 

sinus tract, and “other”. Data included in this study are collected for all adults with spina 

bifida as part of data collection for the National Spina Bifida Patient Registry (NSBPR, 

http://www.cdc.gov/ncbddd/spinabifida/nsbprregistry.html) and during routine standard of 

care. Participants were asked to complete a standardized questionnaire at each clinic visit 

which included the variables under study. Sample size was determined by the number of 

participants for whom complete data points were available.

Davis et al. Page 2

J Neurosurg Spine. Author manuscript; available in PMC 2018 February 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

http://www.cdc.gov/ncbddd/spinabifida/nsbprregistry.html


Data Collection

At each visit to the Multidisciplinary Adult Spina Bifida Clinic, an interview is conducted 

by the clinic coordinator. All NSBPR variables are recorded at that time and entered into the 

NSBPR electronic medical record (EMR).

As part of the NSBPR questionnaire, participants are first asked whether they are currently 

employed. If yes, they specified full-time or part-time employment. If no, they selected one 

of the following reasons why they were not currently employed: 1) seeking work, 2) 

occasional worker, 3) volunteer, 4) child, 5) student, 6) retired, 7) homemaker, or 8) 

permanently disabled. Therefore, the individuals who identify as permanently disabled are 

only those sho are not engaged in any of the other activities listed. The classification of 

“permanently disabled” is not a reflection of receipt of government disability benefits, as 

some individuals may receive these benefits, despite part time or volunteer employment. The 

primary outcome for this study was self-identified permanent disability. The above 

employment data were therefore classified dichotomously as either permanently disabled or 

not permanently disabled.

For each participant, the following data points were also retrieved from the NSBPR EMR: 

age, gender, body mass index (BMI, stratified as less than 30, between 30 and 40, and 

greater than 40), primary diagnosis (open myelomeningocele, lipomyelomeningocele, 

diastematomyelia, other), race (white, black, other), ethnicity (Hispanic or Latino versus not 

Hispanic or Latino), education level (primary/secondary, technical school, some college, 

college degree, advanced degree), insurance status (commercial insurance, Medicaid, 

Medicare, or “other”), indication of whether participant transitioned to adult spina bifida 

clinic from Children’s of Alabama pediatric spina bifida clinic or other hospital (yes versus 

no), current bowel management program (yes versus no), current bladder management 

program (yes versus no), frequency of stool incontinence (at least daily, less than daily but 

more than weekly, less than weekly but more than monthly, less than monthly, never, or 

unable to assess), frequency of urinary incontinence (at least daily, less than daily but more 

than weekly, less than weekly but more than monthly, less than monthly, never, or unable to 

assess), ambulation status (ambulates in the community, ambulates only within the home, 

ambulates only during organized therapy, or non-ambulatory), functional level of lesion 

(thoracic (no motor function in lower extremities), high-lumbar (knee extension present), 

mid-lumbar (knee extension present), low-lumbar (foot dorsiflexion present), sacral (foot 

plantarflexion present)), presence of a ventricular shunt (yes versus no), and number of 

ventricular shunt revisions. 156 out of 188 participants had BMI data available, and 180 out 

of 188 participants had insurance data available. Otherwise there were no missing data 

points.

Statistical Analysis

First, descriptive statistics were utilized to analyze univariate relationships between 

permanent disability and other variables. Logistic regression analysis for comparison of 

continuous variables and chi-square determination for comparison of proportions were 

applied to find significant associations between covariates and permanent disability. To test 

for independent association between permanent disability and the predictor variables, a 
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multivariate logistic regression model was constructed, including those variables with a p 

value less than 0.2 on bivariate analysis. Insurance status was not included in the 

multivariate model as it is highly collinear with employment. A receiver operating 

characteristic curve was fit for permanent disability as a function of those variables which 

remained significantly associated with permanent disability on multivariate analysis.

Associations with P<0.05 were regarded as significant. JMP® 12 (SAS Institute, Cary, 

North Carolina, USA) was used for all statistical analyses. This study was approved by the 

institutional review board of the University of Alabama at Birmingham. The manuscript was 

prepared using the STrengthening the Reporting of OBservational studies in Epidemiology 

(STROBE) checklist for cohort studies.

Results

Study Population

A total of 188 adults with spina bifida were included. Age ranged from 19.1 to 74.6 years 

(median 28.5), and 119 (63.3%) were female (Table 1). Diagnoses included open 

myelomeningocele (163 participants, 86.7% of total), lipomyelomeningocele (17 

participants, 9.0%), diastematomyelia (5 participants, 2.7%), and one each with 

meningocele, myelocystocele, and fibrolipoma of filum terminale (0.5% each). 109 

participants (58.0%) had completed primary and/or secondary school, 2 (1%) had completed 

technical school, 50 (26.6%) had completed some college, 20 (10.6%) had a college degree, 

and 7 (3.7%) held an advanced degree. 106 participants (56.4%) reported they were not 

currently employed and identified themselves as permanently disabled. Of the remaining 82 

participants, 33 (17.6%) were employed either full or part time, 26 (13.8%) were active 

students, and 23 (12.2%) were either volunteers, currently seeking work, occasional 

workers, retired, or working as a homemaker. Eighty-three participants (46.1%) utilized 

commercial insurance, 60 participants (33.3%) were on Medicaid, 31 participants (17.2%) 

were on Medicare, and 6 participants (3.3%) reported “other” for their insurance coverage. 

Forty-five participants (23.9%) reported having an active bowel management program, while 

133 (70.3%) had an active bladder management program. 144 participants (60.6%) were 

non-ambulatory, 6 (3.2%) ambulated with assistance, 14 (7.5%) were ambulatory in the 

home, and 54 (28.7%) were independently ambulatory in the community. 136 participants 

(72.0%) had a ventricular shunt and 90 participants had at least 1 ventricular shunt revision. 

Frequency of stool incontinence, urinary incontinence, and functional lesion level is 

presented in Figure 1.

On bivariate analysis (Table 1), permanent disability was significantly associated with 

primary diagnosis (p<0.001), education level (p<0.001), insurance status (p<0.001), 

frequency of stool incontinence (p<0.001), frequency of urinary incontinence (p=0.037), 

ambulation status (0.021), and presence of a ventricular shunt (p<0.001). Number of 

ventricular shunt revisions was significantly associated with permanent disability (0, 1-3, 

versus >3 shunt revisions, p=0.010)
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Multivariate analysis

On multivariate analysis (Table 2), education, diagnosis, and stool incontinence were 

independently associated with self-identification as permanently disabled. Relative to 

completion of primary and/or secondary school, completion of technical school (OR 0.01, 

95% CI 0-0.40, p=0.021), some college (OR 0.22, 95% CI 0.08-0.53, p<0.001), college 

degree (OR 0.06, 95% CI 0.003-0.66, p=0.019), and holding an advanced degree (OR 0.12, 

95% CI 0.03-0.45, p=0.002) were independently associated with lower likelihood of 

permanent disability. Due to the small number of patients with diastematomyelia and “other” 

spinal dysraphism, we collapsed the primary diagnosis variable into two categories for the 

multivariate analysis: 1) open myelomeningocele and 2) closed spinal dysraphism. Relative 

to open myelomeningocele, closed spinal dysraphism was independently associated with 

permanent disability status (OR 0.20, 95% CI 0.04-0.90, p=0.036).

Additionally, stool incontinence occurring at least daily (OR 6.41, 95% CI 1.56-32.90, 

p=0.009) or more than weekly (OR 3.43, 95% CI 1.10-11.89, p=0.033) were independently 

associated with increased odds of permanent disability. There was a suggestion of a dose-

response relationship with respect to the influence of education achieved and frequency of 

stool incontinence on likelihood of permanent disability (Figure 2). Urinary incontinence, 

race, ambulation status, presence of a ventricular shunt, and number of ventricular shunt 

revisions did not correlate with permanent disability on multivariate analysis.

A receiver operating characteristic curve was additionally fit for permanent disability as a 

function of those variables which remained significantly associated with permanent 

disability on multivariate analysis, with an area under the curve of 0.82 (Figure 3).

Discussion

In this study of 188 adults with spina bifida, we found education level, stool incontinence, 

and diagnosis (open versus closed spinal dysraphism) to be independent predictors of self-

reported permanent disability, which can be viewed as a surrogate for functional community 

participation. These findings provide a more granular description of the relationship between 

the various factors influencing community engagement in adults with spina bifida. We 

additionally observed a subjective dose-response effect on permanent disability by both 

frequency of stool incontinence and level of education.

Stool continence and employment

Stool incontinence carried a marked impact on permanent disability in our multivariate 

model, with participants experiencing daily incontinence carrying an over 6-fold likelihood 

of permanent disability relative to participants with less than monthly or no incontinence. 

Bowel dysfunction carries both physical and psychological consequences, impairing 

psychosocial development and self-esteem,32 and greatly impacting quality of life.7,16,28 In 

one study, 66% of adults with spina bifida reported stool incontinence to be a significant 

barrier to attending school, maintaining relationships, and obtaining employment.14

Conservative bowel management programs include dietary changes, stool softeners and 

bulking agents, suppositories, retrograde colonic enemas, and digital evacuation.11 
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Continence rates with these methods range from 67-80%, and positively impact quality of 

life.39 Anterograde colonic enema through a surgical ostomy may also be recommended for 

select individuals, with resultant continence rates exceeding 80% and reduced need for 

medication or rectal maneuvers.15 Despite the availability of effective regimens, only 24% 

of our population reported having an active bowel regimen program. Reluctance to address 

bowel incontinence due to stigma, or lack of awareness of treatment options, is common in 

adults with spina bifida.20 Our findings underscore the importance of addressing bowel 

continence, with significant potential impact on social functioning and employment.

van Mechelen et al found stool or urine incontinence to be predictive of employment status 

in a Danish population on bivariate but not multivariate analysis.38 Separating stool and 

urine incontinence and distinguishing frequency of incontinence may explain the difference 

observed in our population. Consistent with prior studies, our study showed stool 

incontinence to be a significant predictor in the multivariate model, while urinary 

incontinence did not have a meaningful effect on reported permanent disability in this 

population.4,38

Education and employment

Multiple studies have been reported on predictors of employment status in cerebral palsy, but 

data on adults with spina bifida in the United States are limited and frequently conflicting. 

IQ scores have been positively correlated with employment rates in these individuals,1,29 

while level of education may also be a proxy for intelligence, motivation, perseverance or 

other positively adaptive behaviors. Among adults with cerebral palsy without cognitive 

impairment in the Netherlands, college education is associated with higher rates of 

employment.23 In both Sweden and the Netherlands, higher education did increase work 

participation in adults with spina bifida.37,38 The generalizability of their findings to a US-

based population is uncertain however, as significant wage subsidies facilitate employment 

for individuals with disabilities in both countries.36 While college education does appear to 

improve employment rates in the United States for people with a range of disabilities in their 

20s and 30s, significant employment loss occurs in the later decades.24 While age was not 

associated with perceived disability in the present study, only eight individuals at least fifty 

years of age were included. Aging with congenital disabilities is relatively unexplored, and 

whether a similar relationship holds true for individuals with spina bifida remains unclear.

We have observed that patients who achieve a higher level of education are less likely to 

consider themselves permanently disabled. Furthermore, increasing levels of education 

correlate with lower likelihood of perceived disability. Technical school remains an outlier, 

with technical school completion associated with the lowest risk of permanent disability 

status. However, the observed effect may have been skewed by the very small number of 

patients completing technical school in our population. Nevertheless, vocational schools 

may represent an attainable goal for many individuals, adding purpose and improving 

quality of life in this population.
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Medical factors influencing community participation

In one study, 85% of people with spina bifida are attending or have graduated from high 

school and/or college, and a similar percentage have social bladder continence.6 However, 

community participation in these individuals is historically low, with only 30% involved in 

weekly organized community activities.5 It is generally accepted that multidisciplinary 

teams provide superior care for this population.13 Overall physical health has been shown to 

correlate with employment status,8 and previous reports have found ventricular shunt 

revision to be a negative predictor of long term achievement.12 While ventricular shunting 

and number of ventricular shunt revisions was associated with permanent disability in our 

univariate analysis, these were not significant predictors on multivariate analysis. While 

ventricular shunt infections have been negatively correlated with cognitive function, 

ventricular shunt revisions in the absence of infection have not been associated with declines 

in IQ scores.9,27

Our results differ from prior studies by inclusion of continence and level of education, 

functional metrics which we find to be the best predictors of permanent disability. 

Furthermore, while previous work has shown a link between the level of neurological 

function and survival and need for care in adulthood, we find no correlation between 

functional level or ambulation status and employment/disability.25,26 Seemingly minor 

barriers such as transportation difficulties can also hinder work participation in patents with 

motor disabilities.19

Finally, even in the multivariate model, individuals with closed spinal dysraphism continued 

to report permanent disability far less frequently than individuals with open 

myleomeningocele. Since ambulation status, continence, and ventricular shunting were 

included in the multivariate model, we must consider other potential explanations such as 

cognitive function for the difference between these groups. Nevertheless, this finding is 

encouraging for the prospect of long-term success among patients with closed spinal 

dysraphism.

School-to-work and pediatric-to-adult care transitions

For pediatric patients with chronic medical conditions, transitioning to adult care presents a 

formidable challenge.33,34 Patients and families are often reluctant to leave the familiar 

pediatric center and sometimes perceive a lack of interest among adult providers. Studies on 

transition to adult care have suggested that successful transitions are associated with 

adequate pre-transition patient preparation, flexible timing of transition, early introduction to 

the adult clinic, and invested and coordinated adult providers3,30 Similarly, school-to-work 

transitions require professional support, social support, consideration of transportation 

needs, and assistance coping with medical comorbidities, stigma, learning disabilities and 

executive dysfunction.17,18

To build a successful transition program for children with spina bifida, engagement of the 

patient and family, as well as a range of medical and social teams are essential.22,35 The 

results from the present study suggest that highlighting the impact of stool continence and 
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education in the pediatric clinic may be a high-yield transitional education topic, and is 

worthy of further study.

Limitations

There are several limitations of our observational study design. Data were retrospectively 

reviewed, with potential for underreporting or inaccuracies in data reporting and coding. 

This study was nonrandomized, and our findings may have been confounded by unmeasured 

factors for which we were unable to adjust. It is also unclear whether these findings are 

generalizable to adults with spine bifida treated at other institutions. Additionally, we used 

patient self-reported permanent disability, rather than receipt of governmental disability 

benefits, due to lack of sensitivity and specificity of that metric. Some participants may 

consider themselves permanently disabled but not receive disability benefits, while other 

participants may receive governmental disability benefits yet still engage in volunteer or 

part-time work. In a related issue, we elected not to include insurance status in our 

multivariate model, in that insurance status is reflective of disability status, without 

necessarily representing a confounding variable. It is unsurprising that a high percentage of 

individuals identifying themselves as permanently disabled are on Medicaid, and equally 

unsurprising that a high percentage of people with commercial insurance do not identify 

themselves as permanently disabled. Given the constraints of our study design, we were 

unable to rigorously evaluate the independent effect of insurance status on permanent 

disability in this population. Finally, while community engagement influences health-related 

quality of life (HRQoL), it is important to note that we did not utilize validated HRQoL 

metrics in this study. Future work would be valuable to determine whether the same factors 

which influence permanent disability have a similar effect on HRQoL. Despite these 

limitations, we feel our findings yield important insights. A strength of the current approach 

was the use of multivariate techniques to adjust for potential confounding variables. The 

interplay of medical, psychosocial, and socioeconomic factors in adults with spina bifida is 

highly complex, and the independent effect of each can be difficult to ascertain.

Conclusions

Adults with spina bifida face numerous barriers to fulfilling participation in society. Our 

findings suggest both medical and psychosocial factors contribute in limiting these 

individuals in obtaining employment. Further studies are indicated to determine whether 

targeted medical or social service interventions can have an outsized impact on employment 

status in this at-risk population. This study indicates that greater emphasis should be placed 

on bowel management in the pediatric years to establish a working bowel program prior to 

reaching adulthood. Furthermore, our study supports a need for counseling adults with spina 

bifida and family members about the impact of advanced education in this population.
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Figure 1. 
Frequency of stool incontinence, urinary incontinence, and functional lesion level of cohort
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Figure 2. 
Odds of permanent disability in multivariate logistic regression as a function of a) stool 

continence and b) education status
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Figure 3. 
Receiver Operating Characteristic curve for permanent disability as a function of those 

variables significantly associated with permanent disability on multivariate analysis
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Table 1

Demographics, functional status of cohorts, and association with permanent disability

All patients (n=188) Employed (n=82) Permanent disability (n=106) P-value†

Age in years, mean 31.4 (range 19.1-74.6) 31.9 (SD 12.2) 31.1 (SD 7.76) 0.538

Gender 0.561

 Female 119 (63.3%) 50 (42.0%) 69 (58.0%)

 Male 69 (36.7%) 32 (46.4%) 37 (53.6%)

Primary diagnosis <0.001

 Open myelomeningocele 163 (86.7%) 61 (37.4%) 102 (62.6%)

 Lipomyelomeningocele 17 (9.0%) 14 (82.4%) 3 (17.7%)

 Diastematomyelia 5 (2.7%) 5 (100%) 0 (0%)

 Other 3 (1.5%) 2 (66.7%) 1 (33.3%)

Transition from Children’s of Alabama 0.754

 No 117 (62.2%) 50 (42.7%) 67 (57.3%)

 Yes 71 (37.8%) 32 (45.1%) 39 (54.9%)

Race 0.199

 White 155 (82.5%) 72 (46.5%) 83 (53.5%)

 Black 31 (16.5%) 9 (29.0%) 22 (71.0%)

 Other 2 (1.0%) 1 (50.0%) 1 (50.0%)

Ethnicity 0.418

 Not Hispanic or Latino 185 (98.4%) 80 (43.2%) 105 (56.8%)

 Hispanic or Latino 3 (1.6%) 2 (66.7%) 1 (33.3%)

BMI* 0.596

 <30 94 (60.3%) 41 (43.6%) 53 (56.4%)

 30-40 40 (25.6%) 17 (42.5%) 23 (57.5%)

 >40 22 (14.1%) 7 (31.8%) 15 (68.2%)

Education level <0.001

 Primary/secondary 109 (58.0%) 28 (25.7%) 81 (74.3%)

 Technical school 2 (1%) 1 (50%) 1 (50%)

 Some college 50 (26.6%) 33 (66.0%) 17 (34.0%)

 College degree 20 (10.6%) 14 (70.0%) 6 (30.0%)

 Advanced degree 7 (3.7%) 6 (85.7%) 1 (14.3%)

Insurance status <0.001)

 Commercial insurance 83 (46.1%) 51 (61.5%) 32 (38.5%)

 Medicaid 60 (33.3%) 13 (21.7%) 47 (78.3%)

 Medicare 31 (17.2%) 13 (41.9%) 18 (58.1%)

 Other 6 (3.3%) 2 (33.3%) 4 (66.7)
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All patients (n=188) Employed (n=82) Permanent disability (n=106) P-value†

Active bowel management program 0.365

 No 143 (76.1%) 65 (45.5%) 78 (54.5%)

 Yes 45 (23.9%) 17 (37.8%) 28 (62.2%)

Active bladder management program (self-
catheterization)

0.749

 No 55 (29.3%) 23 (41.8%) 32 (58.2%)

 Yes 133 (70.3%) 59 (44.4%) 74 (55.6%)

Stool incontinence frequency, mean (SD) 0.001

 At least daily 25 (13.3%) 4 (16.0%) 21 (84.0%)

 Less than daily, more than weekly 30 (15.9%) 8 (26.7%) 22 (73.3%)

 Less than weekly, more than monthly 15 (8.0%) 6 (40.0%) 9 (60.0%)

 Less than monthly 8 (4.2%) 3 (37.5%) 5 (62.5%)

 Never 80 (42.6%) 47 (58.8%) 33 (41.2%)

 Cannot assess 30 (15.9% 14 (46.7%) 16 (53.3%)

Urine incontinence frequency, mean (SD) 0.037

 At least daily 48 (25.5%) 15 (31.3%) 33 (68.8%)

 Less than daily, more than weekly 11 (5.9%) 4 (36.4%) 7 (63.6%)

 Less than weekly, more than monthly 13 (6.9%) 5 (38.5%) 8 (61.5%)

 Less than monthly 4 (2.1%) 0 (0%) 4 (100%)

 Never 83 (44.1%) 45 (54.2%) 38 (45.8%)

 Cannot assess 29 (15.4%) 13 (44.8%) 16 (55.2%)

Functional lesion level 0.206

 Thoracic (flaccid lower extremities) 84 (44.7%) 29 (34.5) 55 (65.5%)

 High-lumbar (hip flexion present) 18 (9.6%) 9 (50.0) 9 (50.0%)

 Mid-lumbar (knee extension present) 38 (20.2%) 20 (52.6) 18 (47.4%)

 Low-lumbar (foot dorsiflexion present) 16 (8.5%) 8 (50.0) 8 (50.0)

 Sacral (foot plantarflexion present) 32 (17.0%) 15 (46.9) 17 (53.1%)

Independent ambulation 0.021

 Community ambulation 54 (28.7%) 33 (61.1%) 21 (38.9%)

 Household ambulation 14 (7.5%) 6 (42.9%) 8 (57.1%)

 Therapeutic ambulation 6 (3.2%) 2 (33.3%) 4 (66.7%)

 Non-ambulatory 144 (60.6%) 41 (36.0%) 73 (64.0%)

Ventricular shunt <0.001

 No 52 (27.7%) 34 (65.4%) 18 (34.6%)

 Yes 136 (72.3%) 48 (35.3%) 88 (64.7%)

Ventricular shunt revision 0.010

 0 98 (52.1%) 53 (54.1%) 45 (45.9%)

 1-3 64 (34.0%) 21 (32.8%) 43 (67.2%)

 Greater than 3 26 (13.8)% 8 (30.8% 18 (69.2%)
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Student’s t-test and logistic regression were used for comparison of means; Chi-square was used for comparison of proportions.

*
BMI data available for 156 patients. Complete data points available for all other patients.

†
Statistically significant at p<0.05
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Table 2

Logistic regression models of permanent disability by covariates significantly associated on bivariate analysis

Employment status

OR 95% CI P-value†

Education <0.001

 Primary/secondary ref ref

 Technical school 0.01 0-0.40 0.021

 Some college 0.22 0.08-0.53 <0.001

 College degree 0.06 0.003-0.66 0.019

 Advanced degree 0.12 0.03-0.45 0.002

Primary diagnosis 0.036

 Open myelomeningocele ref ref

 Closed spinal dysraphism 0.20 0.04-0.90 0.036

Stool incontinence 0.065

 Never ref ref

 At least daily 6.41 1.56-32.90 0.009

 Less than daily, more than weekly 3.43 1.10-11.89 0.033

 Less than weekly, more than monthly 3.31 0.77-16.12 0.109

 Less than monthly 0.97 0.16-6.77 0.974

 Cannot assess 1.01 0.19-5.42 0.992

Urinary incontinence 0.151

 Never ref ref

 At least daily 0.94 0.32-2.70 0.914

 Less than daily, more than weekly 2.21 0.36-16.55 0.396

 Less than weekly, more than monthly 1.55 0.38-6.84 0.543

 Less than monthly ∞ 4.35-∞ 0.0059

 Cannot assess 0.97 0.19-4.78 0.970

Race 0.235

 White ref ref

 Black 2.68 0.86-9.04 0.089

 Other 0.94 0.02-93.9 0.975

Independent ambulation 0.745

 Community ambulation ref ref

 Household ambulation 1.89 0.38-10.13 0.440

 Therapeutic ambulation 1.73 0.21-17.69 0.616

 Non-ambulatory 1.71 0.64-4.64 0.285

Ventricular shunt 0.484

 No ref ref

 Yes 1.55 0.46-5.47 0.484
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Employment status

OR 95% CI P-value†

Ventricular shunt revision 0.891

 0 ref ref 0.948

 1-3 0.97 0.36-2.54

 Greater than 3 1.27 0.39-4.33 0.695
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