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AIM To advance understanding of the interrelationships of sex, level of lesion (LOL), self-manage-
ment, community integration (employment, independent living), and quality of life (QOL) in young
adults with myelomeningocele.

METHOD A multicenter convenience sample of 50 individuals with myelomeningocele, 18 to

ABBREVIATIONS

AMIS Il Adolescent Self-Management and
Independence Scale Il

LOL Level of lesion

Q0L Quality of life data.

25 years of age (mean age 21y 5mo, SD 2y), participated in a structured clinical interview on self-
management (Adolescent Self-Management and Independence Scale Il [AMIS H]) and completed
a self-report questionnaire comprising standardized measures. QOL was assessed using the World
Health Organization Quality of Life (WHOQOL)-BREF instrument. A chart review yielded clinical

RESULTS Most participants were Caucasian (78%), female (56%: 28 females, 22 males), unem-

ployed (58%), and in supervised living environments (74%). Eighty per cent had a history of hydro-
cephalus requiring shunt placement. A lumbar LOL was most frequently reported (64%), followed
by a sacral LOL {22%), and thoracic LOL (7%). Males were more likely to report employment
{p=0.008), but females had greater success in transitioning into independent living settings
{p=0.015). LOL was a significant predictor of specific dimensions of self-management, employ-
ment, and QOL (p < 0.05). Mean scores an the AMIS !l reflected deficits in condition management
activities and tasks of everyday life. Limited QOL was also observed.

INTERPRETATION The overall low rates of employment and independent living suggest that
individuals with myelomeningocele are experiencing great difficulty in achieving these milestones
of emerging adulthood, regardless of sex. Limited success in developing self-management skills
and restricted QOL also highlight vulnerability in this population.

Improved health interventions have increased the survival rate
of young people born with myelomeningocele over the past
three decades, with data suggesting the vast majority of
affected individuals can be expected to survive long into adult-
hood.! Less progress has been made to support their psycho-
social functioning as these individuals transiton from
adolescence into young adulthood.”? However, a range of med-
ical (e.g. muscle weakness and paralysis, bladder and bowel
dysfunction, orthopedic abnormalities),’ neurocognitive,“ and
social deficits present challenges to completing the develop-
mental outcomes associated with early adulthood including
self-management and community integration.” These health
and social difficulties also place them at risk for psychological
distress® and poor quality of life (QOL).” Consequently,
young adulthood is regarded as a critical period of develop-
mental change.®

© The Authors. Developmental Medicine & Child Neurology © 2011 Mac Keith Press

For young adults with myelomeningocele, self-management
of condition-specific tasks, such as medication ordering/
administration and clean intermittent self-catheterization, as
well as more general activities of daily living, are considered to
be essential skills for community integration and have been
associated with higher QOL ratings.” However, research sug-
gests that independence in these tasks may be limited, particu-
larly for individuals with hydrocephalus and a high level of
lesion (LOL).!® In their seminal study of adolescents and
young adults with myelomeningocele, Blum et al.'’ observed a
pattern of dependence on parents for condition management
activities, especially bowel programs. A more recent descrip-
tive study of 66 adolescents with myelomeningocele, 12 to
21 years of age, identified generally low participation in self-
management activities.'”” The work of Davis et al.'* further
indicated that adolescents with myelomeningocele may be
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delayed in their development of autonomy skills by 2 to
5 years compared with age-matched peers.

Employment and independent living rates, key indicators
of community integration, also suggest that this population is
vulnerable. High levels of unemployment or underemploy-
ment and restricted experiences with independent living are
regularly noted among young adults with myelomeningo-
cele.'*16 In contrast, research on QOL in adults with myelo-
meningocele has produced mixed findings (for a review, see
Sawin and Bellin'”). Although some investigations endorse a
heightened risk for poor overall and domain-specific dimen-
sions of QOL in individuals with myelomeningocele com-
pared with peer groups,'®!® other studies revealed moderate
to high levels of satisfaction with QOL in adolescents and
young adults with myelomeningocele (see, for example,
Leger'®) or found QOL scores within the average range.”’

Young females with myelomeningocele may be especially
vulnerable to poor psychosocial outcomes owing to their
double jeopardy status related to sex and disability.”'*
Females with physical disabilities are particularly at risk for
material hardship,” social difficulties,”* and experiences of
sexual exploitation and abuse.”” Furthermore, compared with
their male counterparts, females with myelomeningocele have
reported lower rates of employment’®?’ and decreased
QOL.2 However, until now, no study has examined sex dif-
ferences in transition outcomes across multiple domains of
health management and psychosocial functioning. Research
on transition outcomes among young adults with myelome-
ningocele in the USA is particularly restricted in scope.
Guided by the bio-neuropsychosocial model of psychosocial
adjustment in emerging adults with myelomeningocele,”® this
study aims to advance understanding of the interrelationships
of sex, LOL, and transition outcomes in young adults with
myelomeningocele. Our intent was to evaluate central vari-
ables that fall under the ‘activities and participation’ domain
of the World Health Organization’s International Classifica-
tion of Functioning, Disability and Health framework® (e.g.
self-management, employment, and independent living) as
well as the overarching variable QOL. The primary hypothe-
ses tested in this research were as follows: (1) after controlling
for the effects of LOL, young males with myelomeningocele
would report higher rates of self-management, community
integration (employment, independent living), and QOL than
young females; (2) self-management would be significantly
associated with community integration and QOL.

METHOD

Participants were part of a larger longitudinal investigation
of psychosocial adaptation in young adults with myelome-
ningocele.® The data reported here focus on select transition
outcomes (self-management, community integration, QOL)
in a subset of 50 young adults with myelomeningocele
recruited from five geographically diverse multidisciplinary
specialty clinic sites in the USA.* Study eligibility criteria

*No differences in key demographics or study measures were found by
study site, so participants were combined for the analysis.
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What this paper adds

e Young adults with myelomeningacele require angoing assistance in condition-
specific management activities and general activities of daily living.

e Employment and independent living rates among young adults with myelome-
ningocele differ by sex.

e |evel of lesion is significantly associated with aspects of self-management,
community integration, and quality of life.

included the following: (1) primary diagnosis of myelome-
ningocele, (2) 18 to 25 years of age, (3) residence in catch-
ment areas of participating sites, and (4) capacity to
understand study instruments. An adapted version of the
MacArthur Competence Assessment Tool*! was adminis-
tered to all eligible participants to assess for the capacity to
provide informed consent. Responses to five questions
exploring the participant’s understanding of the purpose of
the project, activities involved in study participation, benefits
of participation, risks and discomforts associated with partic-
ipation, and procedure to withdraw from the study were
scored on a range of 0-2 (0, inadequate understanding; 1,
partial understanding; 2, adequate understanding). To be
enrolled in the study, participants must have received a total
score of 8 or higher, out of a possible score of 10, on the
measure. As described in Bellin et al.,® of the 168 eligible
individuals who received medical services at the study sites,
64 (38%) agreed to participate. Three individuals failed the
competence screening and 11 had a primary diagnosis other
than myelomeningocele (e.g. meningocele, spina bifida
unspecified), resulting in a final sample of 50 young adults
with myelomeningocele.

Procedure

Following approval by the associated institutional review
boards and the Professional Advisory Council of the Spina
Bifida Association, participants were recruited through a
mailed letter of invitation and by face-to-face contact during
routine visits to a myelomeningocele clinic. Once informed
consent was obtained, participants completed a structured
clinical interview on self-management and responded to a
self-report questionnaire including study measures described
below. Participants received a US$35.00 gift-card as an
acknowledgment of their time. Chart reviews were performed
by study staff to obtain clinical data including LOL, previous
medical procedures and other medical diagnoses, and height
and weight. De-identified study materials were sent to the
project principal investigator (MHB) for data management
and analysis.

Measures

Self-management

Participants were administered the Adolescent Self-
Management and Independence Scale II (AMIS II) as an
index of self-management.*> The AMIS II is a structured
clinical interview that gathers information about participant
knowledge and behaviors in myelomeningocele management
activities and general activities of daily living. Participant
descriptions of their activities in these domains are rated on
a seven-point response category (1, total assistance, to 7,

.
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Table i Descriptive analysis of self-management and quality of life measures in young adults with myelomeningocele {n=50)

Number
Mean SD Range of items o

Self-management®'

Self-management (full scale) 4.52 1.47 1-7 17 0.93
Self-management: condition factor 4.89 1.41 -7 7 0.86
Self-management: independent living skills factor 4.27 1.64 1-7 10 0.90
Quality of life*

Physical health domain 69.14 (77.10) 18.81(11.6) 6-100 7 0.78
Psychological domain 65.38 (75.10) 13.97 (10.7) 25-94 6 0.69
Social relationships domain 65.86 (71.7) 19.61(14.4) 19-100 3 0.62
Environmental domain 72.76 (71.7) 13.68 (11.5) 50-100 8 0.67

The raw quality of life domain scores were transformed to a 0-100 scale according to the scoring guidelines outlined in the World Health
Organization Quality of Life (WHOQOL)-BREF manual to allow comparison with normative data, which are presented in parentheses.

complete independence) by study staff. Confirmatory factor
analysis supports two factors: (1) self-management: condition
factor (seven items; e.g. managing medication for myelome-
ningocele, knowledge of myelomeningocele, complication
prevention, personal safety, advocacy, accessibility, and
family involvement in managing myelomeningocele); (2)
self-management: independent living skills factor (10 items;
e.g. managing money, transportation, making money, com-
munity living skills, ordering supplies, managing insurance,
household skills, healthcare appointments, social communi-
cation, and general problem solving). The measure also
includes a second-order overall self-management factor.*?
The statistics support a good fit of the data to this model
(reliabilities ranged from 7=0.72-0.89).% Similar to the pro-
cess used for other nationmal functional assessment tools,
interrater reliability for this study was established by written
scoring of case studies constructed by one of the AMIS II
developers (Sawin). Each data collector established interrater
reliability greater than 7=0.90 with standard case scoring on
two cases before beginning data collecdon. Good internal
reliability for the AMIS II was found in this sample

(Table I).

Community integration

Employment status and independent living were used as two
indicators of community integration.”> Employment was
dichotomized as 0 (unemployed) or 1 (employed). Self-report
of living status was operationalized as 0 (residence in a super-
vised living environment, e.g. at home with parent/guardian,
assisted living facility) or 1 (independent living).

aoL

The 26-item World Health Organization Quality of Life
(WHOQOL)-BREF instrument provided an assessment of
four related domains of QOL: physical health (seven items),
psychological (six items), social relationships (three items), and
environment (eight items).>* Items range from a low of 1 to a
high of 5, with higher scores reflecting greater levels of per-
ceived QOL. Analyses of internal consistency, discriminant
validity, and construct validity suggest the WHOQOL-BREF
is a psychometrically strong measure of QOL.** Cronbach’s

alpha ranged from 0.62 (social reladonships) to 0.78 (physical
health) in this research (Table I). The measure has been used
internationally to research subjective QOL in individuals with
myelomeningocele.’®

Statistical analysis

SPSS 18.0 (SPSS Inc, Chicago, IL, USA) was used to compute
statistical analyses (two-tailed tests, x=0.05). A multivariate
analysis of variance was run to evaluate differences on the
AMIS 1T condition and independent living factors by sex (1,
male; 2, female) and LOL (1, sacral; 2, lumbar; 3, thoracic).
Next, separate hierarchical binomial logistic regression analy-
ses were run to model the employment and independent living
outcome measures using sex and self-management (total
AMIS 11 score) after controlling for LOL. In the final analysis,
a multivariate analysis of covariance was run to assess group
differences on the combined set of QOL domains by sex,
LOL, self-management (total AMIS II score as a fixed factor),
employment status, and independent living. The assumptions
of homogeneity of variance and normal distribution were
explored and met for the multivariate analyses of variance and
covariance.

RESULTS

Participants reported a mean age of 21 years 5 months (SD
2y), range 18 to 25 years. Most were Caucasian (78%) and
female (56%), and most had a history of hydrocephalus requir-
ing shunt placement (80%). The mean number of surgical
revisions to the shunt was 3.03 (SD 2.73). A lumbar LOL was
most frequently reported in the medical chart (64%), followed
by a sacral LOL (22%), and thoracic LOL (7%). Half of the
cohort reported earning a high-school degree or General
Education Diploma (51%), and several had completed college
(8%) or were current college students (10%). Fifty-eight per
cent of all participants were unemployed, and those who were
gainfully employed generally held low-wage, entry-level cus-
tomer service positions such as a store greeter or grocery clerk.
Most participants reported residence in a supervised environ-
ment (74%, e.g. at home with parents/guardians, group
home). Eleven of the 12 individuals living in independent
settings were females.
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Self-management model®

No differences in self-report of self-management skills were
observed when participants were grouped according to sex,
but a significant finding was found for LOL (Roy’s largest
root=0.23, F46=5.34, p=0.008). Specifically, significant dif-
ferences were observed on the self-management: condition
factor (F2.46=5.29, p=0.009). Post-hoc tests using Tukey’s
procedure, a preferred analysis for controlling inflated type 1
error rates when homogeneity of variance is met,?’ indicated
higher scores for individuals with a sacral LOL (mean 5.81)
compared with those with a thoracic LOL (mean 3.78;
p<0.05).

Community integration: employment model

Level of lesion using thoracic LOL as the reference category
was entered on the first step of the model and resulted in a sig-
nificant improvement in classification of employment status,
from 58% to 70% (x’=7.55, p=0.02). Sex and self-management
were entered in the second step and also resulted in a signifi-
cant increase in correct prediction of being employed
(57-67%, x*=12.25, p=0.02). Good model fit was indicated by
moderate to large pseudo-R? values (Cox and Snell=0.33,
Nagelkerke=0.44). In the final model, significant parameter
estimates were obtained for sex and LOL (Table IT). On aver-
age, the odds of being employed changed by a factor of 0.05
when comparing females with males. A significant effect was
found between lumbar and both thoracic and sacral LOL.
The odds of gainful employment changed by a factor of 0.06
when comparing lumbar LOL with thoracic LOL and by 0.04
when comparing sacral LOL with lumbar LOL.

Community integration: independent living model

Inclusion of LOL in the first step of the independent living
model again resulted in a significant increase in correct classi-
fication of unsupervised community residence, from 75 to
80% (x’=8.60, p=0.01). Sex and self-management were entered
in the second step and similarly improved classification of
independent living status (80-94%, y*=19.31, p<0.001). Large
pseudo-R? values (Cox and Snell=0.43, Nagelkerke=0.65) sug-
gested a good model fit. In the final model, significant param-
eter estmates were observed for sex and self-management
(Table IIT). Specifically, the odds of living independently in
the community changed by a factor of 34.26 when comparing
females with males. Additionally, a unit increase in self-
management changed the odds of independent living by a
factor of 4.03.

QOL model

No significant differences in self-report of QOL domains
were observed when participants were evaluated by sex, self-
management, employment status, or independent living,
However, a significant multivariate result was observed for
LOL (Roy’s largest root=0.32, F4,40/=3.18, p=0.02). A series of

All models were also run with hydrocephalus as a covariate. Because
hydrocephalus was non-significant and model results did not change, the
parsimonious model with LOL only is presented.
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Table II; Logistic regression model for predicting employment status

Predictor B SEB Wald df p Exp(B) 95% Cl
Sacral LOL? 053 1.21 019 1t 0.66 179 0.16-18.11
Lumbar LOL? -2.83 132 4.62 1 0.032 0.06 0.004-0.78
Lumbar LOLP -3.36 1.24 7.32 1 0.007 0.04 0.003-0.40
Sex -292 111 6.983 1 0.008 0.05 0.006-0.47
Self-management 0.18 0.256 053 1 0.47 120 0.73-1.97
Constant 196 155 163 1 020 7.20
Model evaluation $

Likelihood ratio test 19.81 4 0.001
Pseudo-R®

Cox and Snell 0.33

Nagelkerke 0.44

Separate regression models were run with thoracic level of lesion
{LOL) and sacral LOL as the reference group respectively. *‘Compared
with thoracic LOL. PCompared with sacral LOL. df, degrees of freedom;
95% Cl, 95% confidence interval.

Table Ill: Logistic regression model for predicting independent living

Predictor B SEB Wald df p Exp(B) 95% CI
Sacral LOL® -0.07 162 0.001 1 097 0.945 0.004-1.73
Lumbar LOL? -2.44 153 256 1 0N 0.09 0.04-22.60
Lumbar LOL® -239 126 359 1 0.06 0.09 0.008-1.084
Sex 353 146 586 1 0.015 3428 1.96-599.27
Self-management 1.40 055 637 1 0.012 4.03 1.37-11.92
Constant -9.34 324 830 1 0.004 0.000
Model evaluation e

Likelihood 2791 4 <0.001

ratio test
Pseudo-/?

Cox and Snell 0.43

Nagelkerke 0.65

Separate regression models were run with thoracic level of lesion
(LOL) and sacra! LOL as the reference group, respectively. *Compared
with thoracic LOL. bCompared with sacral LOL. df, degrees of freedom;
95% Cl, 95% confidence interval.

one-way analyses of variance revealed differences on the social
relationships domain only (F42=5.94, p=0.005). Post-hoc
tests using Bonferroni’s adjustment indicated significantly
higher scores for individuals with a sacral (M=4.23, p=0.02) or
thoracic LOL (M=4.20, p=0.03) than those with a lumbar
LOL (M=3.37).

DISCUSSION

The aim of this research was to expand understanding of the
associations between sex, LOL, self-management, community
integration, and QOL in a sample of young adults with myelo-~
meningocele residing in the USA. A major finding relates to
the observed sex differences in the extent to which this popula-
tion has integrated into the community. Males were more
likely to report employment, but females had greater success
in transitioning into independent living. Although the employ-
ment-related findings were expected based upon past
research,’®?’ the findings involving independent living status
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were not. Interestngly, sex was a strong predictor of indepen-
dent living situation, even though there were no sex-based dif-
ferences in self-management skills. Given the limited
resources available to support individuals transitioning into
young adulthood, it may be necessary to direct funding
towards employment training or preparation for independent
living, rather than both areas simultaneously. In this respect,
we propose that sex may be an important factor in the resource
allocation process with this population.

The results of this study further elucidate the reduced func-
tioning within the ‘activities and participation’ domain of the
World Health Organization’s Internatonal Classification of
Functioning, Disability and Health.*® The employment (42%)
and independent living (24%) rates are consistent with a previ-
ous longitudinal study of young adults with myelomeningo-
cele living in the USA," are lower than was reported for other
populations with health conditions,’® and suggest that young
adults with myelomeningocele continue to experience signifi-
cant difficulty regardless of sex. Although we did not systemat-
ically explore whether our participants were actively pursuing
community integration, qualitative data collected at one of our
participating sites suggest many are indeed seeking employ-
ment without success. In comparison, 2009 employment rates
suggest that 62.2% of young adults aged 20 to 24 years in the
USA are in the labor force.*” Limited success in developing
self-management skills and restricted QOL also highlight
vulnerability in this group. Specifically, the scores on the con-
dition and community living skills factors of the AMIS II
reflect the need for ongoing assistance and prompting in the
management of myelomeningocele, as well as activities of daily
living. QOL scores on three of the four WHOQOL-BREF
domains were lower than has been reported for individuals
without a health condition, suggesting that this population is
also at risk for reduced QOL.

Observed relationships between self-management and the
indicators of community integration also warrant attention.
Consistent with previous reports of the central role that inde-
pendence in daily life activities plays in one’s capacity for com-
munity living,'® self-management was a significant predictor
of living situation. Participants who reported greater self-
management skills were more likely to have current residence
in unsupervised settings. In contrast, no association was found
between employment and self-management skills. Although a
basic level of condition management may be necessary to
obtain and maintain employment, data from the current study
do not suggest a central role of condition self-management in
the longstanding pattern of underemployment of young adults
with myelomeningocele. Anecdotal reports from our research
participants suggested several alternative factors that may be
useful for investigating employment barriers in the future,
including limited or unreliable transportation options, income
restrictions imposed as a condition of medical insurance eligi-
bility, and underdevelopment of specific job skills.

Other noteworthy findings pertain to the associations
between LOL and transition outcomes. Because LOL is used
as marker of severity, with a higher LOL associated with more
impairment,” it is not surprising that individuals with a sacral

LOL had a higher rate of employment than those with a lum-
bar LOL. We also found that individuals with a sacral LOL
reported greater skills in managing condition-specific tasks
(e.g. medication ordering) than those with a thoracic LOL.
These findings parallel previous results indicating an inverse
relationship between LOL and independence.'® Interestingly,
differences in QOL by LOL were also found whereby individ-
uals with a sacral or thoracic LOL reported higher social rela-
tionships domain scores than those with a lumbar LOL. This
last finding is intriguing as it does not support a simple linear
association between QOL and LOL. The relationship may in
part be explained by the marginality hypothesis,*® which sug-
gests individuals with more mild disability have poorer
psychosocial outcomes because fitting in with peers, both typi-
cally developing and those with more profound disability, can
prove to be challenging and possibly lead to reduced QOL.
Because our previous work revealed high rates of anxiety and
depressive symptoms in this population,® further inquiry into
the factors impacting on QOL is warranted, particularly if
potentially modifiable influences can be identified for treat-
ment purposes (e.g. coping skills and negative cognitions).
Differences in QOL by mobility status have also been identi-
fied in this population, with full-time wheelchair users endors-
ing especially low QOL," so examining modifiable factors in
the environment (e.g. barriers to accessibility) likewise seems
important.

Study limitations and future directions

Study findings were limited by our sample size, which
restricted the number of variables entering the models and the
type of analyses run. Given the broad age range and differing
levels of education reported for participants, we conducted pre-
liminary bivariate analyses to explore associations among these
important demographics and the transition variables. No sig-
nificant relationship was found. To maximize our power we
did not include these variables as covariates in the final models.
Other methodological limitations relate to the cross-sectional
nature of the data and our reliance on self-report measures,
which prevent us from ruling out common method variance as
an explanation for significant findings.** The recruitment of
participants from multidisciplinary clinics is also noteworthy.
Individuals with myelomeningocele who receive care at these
sites may differ from those who access health services from less
specialized settings, thus limiting the generalizability of our
findings. However, the demographic (e.g. education level,
employment, and independent living rates) and clinical (LOL,
shunt status) characteristics of our sample resemble what has
been reported in other studies with young adults living with
myelomeningocele.'?** Lastly, future research would benefit
from including other disability groups to ascertain whether
individuals with myelomeningocele are especially vulnerable to
poor psychosocial outcomes owing to the complexity of this
condition. Despite these limitations, our findings offer useful
insights to the challenges individuals with myelomeningocele
in the USA may encounter as they transition into young adult-
hood and highlight the need for increased attention on psycho-
social aspects of this condition.

Young Adults with Myelomeningocele Melissa H Bellin et al. 651

Reproduced with permission of the copyright owner. Furtherireproduction prohibited without permission.



ACKNOWLEDGEMENTS

This study was supported by a Spina Bifida Association Young Inves-
tigator Award (principal investigator MHB) and the University of
Maryland Designated Research Initiative Funds (principal investiga-
tor MHB). Portions of this manuscript were presented at the First
Wotld Congress on Spina Bifida Research and Care in Orlando, FL,

REFERENCES

1.

~

v

"

~X

10.

1

oy

12.

1

w

14.

15.

Bowman RM, McLone DG, Grant JA, Tomita T, Ito JA.
Spina bifida outcome: a 25-year prospective. Pediatr Neuro-
surg 2001; 34 114-20.

. Kinavey C. Adolescents born with spina bifida: experiential

worlds and biopsychosocial developmental challenges. Isswes
Compr Pediatr Nurs 2007; 30: 147-64.

. Mitchell LE, Adzick NS, Melchionne J, Pasquariello PS,

Sutton LN, Whitehead AS. Spina bifida. Lancer 2004; 364:
1885-95.

in

16.

17.

1

Ll

USA (March 2009) and at the Society for Social Work and Research

of young adults with spina bifida. Disabi! Rebabil 2009; 31:
921-7.

Buffart LM, van den Berg-Emons RJ, van Meeteren J, Sam
H]J, Roebroeck ME. Lifestyle, participation, and health-
related quality of life in adolescents and young adults with
myelomeningocele. Dev Med Child Neurol 2009, 51: 886-94.
Sawin K], Bellin MH. Quality of life in individuals with spina
bifida: a research update. Dev Disabil Res Rev 2010; 16: 47-59.

Tarazi R, Mahone EM, Zabel TA. Self-care independ
children with neurological disorders: an interactional model
of adaptive demands and executive dysfunction. Rehabi/ Psy-
chol 2007; 52: 196-205.

. Liptak GS. Evidence-Based Practice in Spina Bifida: Devel-

oping a Research Agenda. Washington, DC: Spina Bifida
Assoctation, 2003.

Bellin MH, Zabel TA, Dicanno DE, et al. Correlates of
depressive and anxiety symptoms in young adults with spina
bifida. 7 Pediatr Psychol 2010; 35: 778-89.

. McDonnell GV, McCann JP, Issues of medical management

in adults with spina bifida. Childs Nerv Syst 2000; 16: 222-7.
Arnett JJ. Emerging Adulthood: The Winding Road from
Late Teens Through the Twenties. London: Oxford Univer-
sity Press, 2004.

. Bier J-A, Prince A, Tremont M, Msall M. Medical, func-

tional, and social determinants of health-related quality of
life in individual ingocele. Dev Med Child
Neurol 2005; 47: 609-12.

Verhoef M, Barf HA, Post MW, van Asbeck FW, Gookens
RH, Prevo AJ. Functional independence among young adults
with spina bifida in relation to hydrocephatus and level of
lesion. Dev Med Child Neurol 2006; 48: 114-9.

with myel

. Blum RW, Resnick DR, Nelson R, St Germaine A. Family

and peer issues among adolescents with spina bifida and cere-
bral palsy. Pediatrics 1991; 88: 280-5.

Buran CF, Sawin K], Brei TJ, Fastenau PS. Adolescents with
myelomeningocele: activities, beliefs, expectations, and per-
ceptions. Dev Med Child Neurol 2004; 46: 244-52.

. Davis BE, Shurdeff DB, Walter WO, Seidel KD, Duguay S.

Acquisition of skills in adol with myel
ningocele. Dev Med Child Neurol 2006; 48: 253-8.

Barf HA, Post MW, Verhoef M, Jennekens-Schinkel A,
Gooskens RH, Prevo AJ. Life satisfaction of young adults
with spina bifida. Dev Med Child Neurol 2007; 49: 458-63.
Barf HA, Post MW, Verhoef M, Jennekens-Schinkel A,
Gooskens RH, Prevo AJ. Restrictions in social participation

19.

20.

2L

22,

23,

2

25.

B

Lemelle JL, Guillemin F, Aubert D, et al. Quality of life and
conti in patients with spina bifida. Qual Life Res 2006;
15: 1481-92.

Leger RR. Severity of illness, functional status, and HRQOL
in youth with spina bifida. Rebabil Nurs 2005; 30: 180-7.
Hetherington R, Dennis M, Barnes M, Drake J, Gentli F.
Funetional outcome in young adults with spina bifida and
hydrocephalus. Childs Nerv Syst 2006; 22: 117-24.

Brooks N, Deegan M. Women and disability, the double
handicap. ¥ Sociol Soc Welf 1981; 8: 229-32.

O'Hara B. Twice penalized: employment discrimination
against worrien with disabilides. ¥ Disabil Policy Stud 2004,
15: 27-34.

Parish SL, Rose RA, Andrews ME. Income poverty and
material hardship among U.S. women with disabilites. Soc
Serv Rev 2001; 83: 33-52.

Holmbeck GN, DeLucia C, Essner B, et al. Trajectories of
psychosocial adjustment in adolescents with spina bifida: a
six-year, four-wave longitudinal follow-up. 7 Comsult Clin
Prychol 2010; 78: 511-25.

Nosek MA, Howland C, Rintala DH, Young ME, Chanpong
GF. National study of women with physical disabilities: final
report. Sex Disabil 2001; 19: 5-39.

26. Achterberg TJ, Wind H, de Boer AG, Frings-Dresen MH.

27.

28.

29.

30.

Factors that promote or hinder young disabled people in
work participation: a systematic review. ¥ Occup Rebabil 2009;
19: 129-41.

van Mechelen MC, Verhoef M, van Asbeck FW, Post MW.
Work participation among young adults with spina bifida in
the Netherlands. Dev Med Child Neurol 2008; 50: 772-7.
Verhoef M, Post MW, van Asbeck FW, Gooskens RH, Prev-
o A]. Perceived health in young adults with spina bifida. Dev
Med Child Neurol 2007; 49: 192-7.

Holmbeck GN, Devine KA. Psychosocial and family func-
tioning in spina bifida. Dev Disabil Res Rev 2010; 16: 40-6.
World Health Organization. International Classification of
Functioning, Disability and Health. Geneva, Switzerland:
World Health Organizaton, 2001.

852 Developmental Medicine & Child Neurology 2011, 53: 647652

3

-

32.

33.

34.

35.

36.

37.

38,

39.

40,

41.

—

42.

43.

w

in Tampa, FL, USA (January 2011). We thank Grayson Holmbeck,
Philip Osteen, and Kathy Sawin for their reviews of this manuscript,
and Patricia Braun, Ronna Linroth, and Charles Curry for their assis-
tance in data collection. We also extend our gratitude to the partici-
pants in this research.

. Appelbaum PS, Grisso T. MacArthur Competence Assess-

ment Tool for Clinical Research. Sarasota, FL: Professional
Resource Exchange, 2001.

Buran CF, Brei TJ, Sawin KJ, Stevens S, Neufeld J. Further
development of the Adolescent Self Management and Inde-
pendence Scale: AMIS IL. Cerebrospingl Flnid Res 2006; 3:
537.

Tate DG, Forchheimer M. Enhancing community reintegra-
tion after inpatient rehabilitation for persons with spinal cord
injury. Top Spinal Cord Inj Rebabil 1998; 4: 42-55.

World Health Organization Quality of Life Group. Devel-
opment of the World Health Organizaion WHOQOL-
BREF quality of life assessment. Psychol Med 1998; 28: 551-
8.

Skevington SM, Lotfy M, O’Connell KA. The World Health
Organization’s WHOQOL-BREF quality of life assessment:
psychometric properties and results of the international field
trial. Qual Life Res 2004; 13: 299-310.

Kalfoss MH, Merkens MJ. A comparative study of quality of
life among adults with spina bifida. Cerebrospinal Fluid Res
2006; 3: S31.

Keppel G, Wickens TD. Design and Analysis: A Researcher's
Handbook. Saddle River, NJ: Pearson Prentice Hall, 2004.
Liptak GS, Kennedy JA, Dosa NP. Youth with spina bifida
and transitions: health and social participation in a nationally
represented sample. 7 Pediatr 2010; 15: 584-8.

Bureau of Labor Statistics, United States Department of
Labor. Labor force statistics from the Current Population
Survey, 2009. httpy//www.bls.gov/cps/cpsaat3 pdf (accessed
10 December 2010).

Holmbeck GN, Faier-Routman J. Spinal lesion level, shunt
status, family relationships, and psychosocial adjustment in
children and adolescents with spina bifida myelomeningo-
cele. J Pediatr Psychol 1995; 20: 817-32.

Dicianno BE, Bellin MH, Zabel AT. Spina bifida and mobil-
ity in the transition years. Am J Phys Med Rebabil 2009; 88:
1002-6.

Kelly LM, Zebracki K, Holmbeck GN, Gershenson L. Ado-
lescent development and family functioning in youth with
spina bifida. J Pediatr Rebabil Med 2008; 1: 291-302.

Boudos RM, Mukherjee S. Barriers to community participa-
tion: teens and young adults with spina bifida. J Pediatr Reba-
bil Med 2008; 1: 303-10.

-
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



