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Abstract The well-being of caregivers of children with
spina bifida and other conditions is an important topic. We
interviewed the primary caregivers of 98 children aged 0–
17 years with spina bifida sampled from a populationbased birth defects registry in Arkansas and the caregivers
of 49 unaffected children. Measures of caregiver wellbeing were compared between the groups and by level of
lesion (sacral, lower lumbar, and upper lumbar/thoracic).
We performed linear and logistic regression analysis to test
the associations controlling for other characteristics.
Among caregivers of children with spina bifida, the average number of hours of sleep was significantly less than
reported by other caregivers and was associated with lesion
level among children less than 7 years of age. Significant
associations, often varying by child age, were also found
for the caregiver’s reports of lower Quality of Well-Being
(QWB) score, often feeling blue, rarely feeling happy, fair
or poor health, lack of leisure days, and not hosting friends,
but no significant association was found with not visiting
friends. The intensive long-term care required by children
with spina bifida, particularly by those with higher lesions,
can negatively impact caregiver health and well-being.
Support for these caregivers is needed.
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Introduction
Spina bifida aperta is a neural tube defect characterized by
the incomplete closure during fetal development of the
vertebral bones and surrounding skin, resulting in a protrusion of the spinal cord (Oppenheimer 2008). A child’s
neurological dysfunction generally occurs from the level of
the lesion on downward, although a great deal of variability
exists (Walker and Peterson 2008). There are four main
lesion levels: (1) cervical, which affects the nerves in the
neck; (2) thoracic, which affects the nerves in the upper
torso downward; (3) lumbar, which affects the nerves in the
lower torso downward; and (4) sacral, which affects the
nerves at the very bottom of the spine (Walker and Peterson 2008). Lesion level has been associated with survival
and impairments, most frequently in sphincter control
(Preis et al. 2005; Verhoef et al. 2006). In particular, most
individuals with low lesion levels are ambulatory whereas
most of those with higher level lesions do not walk unaided
(Verhoef et al. 2006). Although many children with spina
bifida go on to lead independent, productive and happy
adult lives, they do require ongoing and often intensive
medical care. Caregivers need to set up appointments, take
the child for care, and maintain vigilance, in addition to
helping with toileting, locomotion, and other daily
activities.
Caring for children with special health care needs can
have both positive and negative consequences for parents
(Loebig 1990). Caregivers of children with special health
care needs, typically biological mothers, have been reported to be at an increased risk for various health-related
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problems (Barnett and Boyce 2005; Cameron et al. 2006;
Kuster and Merkle 2004; Raina et al. 2005; Stewart et al.
1994; Vermaes et al. 2005). On the other hand, health
problems and emotional distress can be offset by psychological well-being associated with successful mastery and
social support (Cameron et al. 2006) and overcoming
adversity (Joseph and Linley 2006). Although some families have difficulties coping with the demands of
caregiving, most adapt successfully and many report
increased family cohesion (Taanila et al. 1996).
Primary caregivers typically spend a disproportionate
amount of time and energy in caring for their child with
special needs (Barnett and Boyce 1995; Crowe and Florez
2006). Greater condition severity is reported to be more
commonly associated with negative impacts on family
caregivers (Mulvihill et al. 2005). In particular, caregiving
strain is associated more with caring for individuals with
behavioral or psychiatric conditions than caring for those
with physical or cognitive impairments (Busch and Barry
2007; Maes et al. 2003).
The paper has two objectives: to compare time use,
health, and indicators of well-being for caregivers of
children and adolescents with spina bifida in relation to
caregivers of unaffected children and to compare these
same measures among caregivers of children with spina
bifida relative to lesion location. Our hypotheses are: (1)
Compared to unaffected children, the long term care
required by children with spina bifida can negatively
impact caregiver health and well-being; (2) Higher lesion
level is associated with a greater risk for negative effects of
caring for a child with spina bifida.

Methods
We used data from a representative sample of families of
children and adolescents in Arkansas with spina bifida.
Many previous studies of caregiver impacts have been
based on samples of families enrolled from specialty centers (Raina et al. 2005) or family support groups (Barnett
and Boyce 1995), both of which could contain a disproportionate number of more severely affected children. In
this analysis, the families were enrolled from a populationbased registry of birth defects, the Arkansas Reproductive
Health Monitoring System (ARHMS).
Using AHRMS, we identified 208 families who were
caring for a child or adolescent with spina bifida aged 0–
17 years born in Arkansas and resided in the state as of
2001–2002. A letter announcing plans for the study was
sent to each family, followed by a telephone call asking for
permission to interview an adult family member. Of the
208 families, 120 were able to be contacted by telephone.
Among the 120 who were contacted by telephone, 98
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(82%) agreed to participate, for an overall response rate of
47% among eligible households. A detailed description of
the study design and interview response rates can be found
elsewhere (Tilford et al. 2005).
All data were obtained by telephone interviews over a 2year period (2001–2002) with the primary caregiver.
Caregivers were asked whether they received the letter
announcing the plans for the study and to consent to participate in the study. Informed consent obtained over the
phone was documented by the research assistant in the
study progress notes. The research assistant asked about the
health status of the child as well as the caregiver. The
interview took approximately 30 minutes to complete.
There was no incentive payment for participation.
In order to obtain comparison data for caregivers of
unaffected children, interviewers asked respondents to
provide the names of up to three families with children that
they knew. Forty-one (42%) respondents provided names
and addresses for a total of 78 families, and letters
describing the study were sent to the 78 nominated families. Contact was made with 57 families, of whom 53
(91%) agreed to participate, for a response rate of 68%.
Four families in which a child had a severe disability
(Down syndrome, cerebral palsy, muscular dystrophy, and
blindness) were excluded, and the remaining 49 families
formed the comparison group. The same procedures were
employed in obtaining information on controls as with
cases. A letter was sent to the family informing them of the
study. They were then contacted by telephone to consent to
participate in the interview. Finally, the interview was
conducted via telephone.
Because the comparison group was not a representative
population sample, we also matched caregivers with a representative sample of households with either a married
woman or female head with at least one child present under
the age of 18 years selected from the Arkansas portion of the
March supplement to the Current Population Survey (CPS)
during the period 2001–2002. This strategy identified 416
comparison caregivers. However, the only outcome variable
that was available from the CPS sample was divorce.
The survey included questions used for the Quality of
Well-Being (QWB) scale, which is a preference-weighted
health-related quality of life measure that has been found to
be particularly sensitive in capturing mental health outcomes (Kaplan et al. 1998; Pyne et al. 2003) and is widely
used (e.g., Groessl et al. 2007; Pyne et al. 2008). Respondents were asked to report on their own health state across
four subscales: acute and chronic symptoms/problems,
mobility, physical activity, and social and self-care activity.
Each of the subscales have associated preference weights
(scores) derived from a representative community sample.
The algorithm for preference-weighting health states uses a
categorical rating scale method and a multi-attribute utility
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model. The preference-weighted subscale scores are subtracted from 1.0 (perfect health) to determine the total QWB
score. The higher the subscale score, the greater the
impairment associated with that subscale. Analyses presented below used total and subscale scores based on
subject responses averaged across the most recent 6-day
period.
An additional six questions regarding the self-reported
physical and mental health status of the primary caregiver:
general health, how often the caregiver is nervous or calm
(two questions), how often the caregiver reports being
happy, and two questions about feeling depressed (feeling
‘‘blue’’ or ‘‘down in the dumps’’) were adapted from the
well-known 36-Item Short-Form Health Survey (SF-36)
(McHorney et al. 1993). Survey questions also addressed
the amount of time that caregivers reported having been
engaged in working for pay (weeks last year and hours per
week), sleeping (usual hours per night), visiting with
friends at home or in friend’s home (days in last 30 days),
and participating in leisure activities (days in last 30 days).
We performed Pearson’s Chi square test for categorical
variables (one or no leisure days in previous months, no
visits made to friends in previous month, no friends hosted
in previous month, happy some of the time or never,
feeling blue more than a little of the time, fair or poor
health) and t test for continuous variables (mean hours of
sleep, mean QWB score for caregiver) between families
not affected by spina bifida and families affected by different lesion level of spina bifida. We repeated the analysis
stratified by age group in order to examine the interaction

between child age and spina bifida lesion. We also examined linear regression analysis on the association of spina
bifida with hours of sleep and QWB scores and logistic
regression on the association of spina bifida with lack of
leisure, fair or poor self-reported mental, emotional, and
overall health controlling for sociodemographic variables,
including the age, race, education level, marital status of
the caregiver and age and sex of the child. All analyses
were performed using Stata 8.

Results
Descriptive information about the characteristics of caregivers and their children is provided in Table 1. The
respondents in the first group were 98 caregivers of children with spina bifida, comprised of 94 mothers, 1 father,
and 3 grandmothers who ranged in age from 24 to 70. The
49 comparison caregivers were comprised of 48 mothers
and 1 father and ranged in age from 25 to 60. Caregivers
and children in spina bifida-affected families tended to be
older than those in comparison families. Comparison
caregivers were more likely to have graduated from college
(39% vs. 17%; p \ 0.01) and to be currently married (92%
vs. 78%; p \ 0.05). The distribution of children with spina
bifida by lesion level was 41% sacral, 33% lower lumbar,
and 24% upper lumbar/thoracic. There were no significant
differences of caregiver characteristics among different
lesion level of spina bifida except whether the caregiver
had a college degree.

Table 1 Comparison of sociodemographic characteristics of caregivers and their children
Characteristic

Affected children
Total

Caregivers’ mean age (SD)
Child’s mean age (SD)

a

Affected children, by lesion level
Sacral

b

Lower lumbar

c

Comparison
Higher lumbar

d

Totale

37.7 (8.9)

38.5(8.5)

38.2(8.5)

35.6(10.2)

34.2 (6.4)**

9.3 (4.6)

9.4(4.6)

9.4(4.6)

9.0(4.8)

7.1 (4.0)**

Child’s sex
Female (%)

61.2

61.0

Black (%)

6.1

12.2

White (%)

90.8

80.5

\High school grad. (%)

11.2

9.8

High school grad. (%)

41.8

Some college or trade school (%)

29.6

College grad. (%)

17.4

61.0

62.5

55.1

Caregiver’s race
0.0

4.2

4.1

95.8

93.9

15.2

8.3

2.0

48.8

30.3

45.8

36.7

29.3

27.3

33.3

22.5

12.2

27.3

12.5

38.8**

100

Caregiver’s education level

Caregiver’s marital status
Divorced (%)

13.3

7.3

15.3

20.8

4.1

Married (%)

77.6

82.9

75.6

70.8

91.8*

a

n = 98,

b

n = 41, c n = 33,

d

n = 24, e n = 49

* p \ .05, ** p \ .01, two-tailed tests
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We hypothesized that time use, health, and other indicators of well-being for caregivers of children with spina
bifida differ from those of caregivers of unaffected children
and that among caregivers of children with spina bifida
these measures would decrease as lesion location
increased. Our findings are summarized below according to
the measure employed.
Caregivers’ Use of Time
As shown in Table 2, there was a significant differential in
sleep time between comparison caregivers and spina bifida
caregivers (7.0 vs. 6.5, p \ 0.01) and a significant differential between higher lumbar and sacral lesion groups (6.1
vs. 6.8, p \ 0.05). Significant differences also were
observed in reported days of leisure. About 28% of the
caregivers of children with spina bifida reported having 1
or no days of leisure in the previous month, compared to

fewer than 5% of comparison caregivers (p \ 0.01). This
varied significantly with the level of child’s lesion: 15%
among those in the sacral level group, 30% among those in
the lower lumbar group, and 46% among those in the upper
lumbar/thoracic group (p \ 0.01). The regression results
were similar, indicating that the bivariate differences were
not affected by differences in the distributions of observed
covariates (Table 3). In bivariate analyses stratified by
child age, the differences between sacral and higher lumbar
lesion in hours of sleep and lack of leisure days were
substantially greater in magnitude and significant only for
caregivers of younger children, 0–6 years of age (Table 2).
Finally, although a step function (dose-response) pattern
was observed in the percentage of caregivers who reported
not visiting a single friend in the previous month and in the
percentage who had not hosted a friend in their own home
in the previous month, the differences were not statistically
significant.

Table 2 Average daily hours of sleep, lack of leisure and social activities, fair or poor self-reported mental, emotional, and overall health
percentages and mean QWB scores among caregivers, by child’s spinal bifida status
Characteristic

Affected children,
total, 0–6, 7–17

Mean hours of sleep (SD)
Ages 0–6
Ages 7–17
One or no leisure days in previous month (%)

Sacral

Lower lumbar
b

c

Higher lumbar

a

6.5(1.3)
6.3(1.4)f

6.8(1.4)
6.7(1.2)g

6.5(1.2)
6.4(1.4)h

6.1(1.4)d^
5.6(1.7)i^

7.0(1.1)e**
7.0(1.1)j*

6.6(1.5)k

6.8(1.5)l

6.5(1.2)m

6.4(1.1)n

7.1(1.1)o*

^^

27.6

14.6

30.3

45.8

38.2

21.4

27.3

77.8^^

4.0**

Ages 7–17

21.9

11.1

31.8

26.7

4.2*

21.4

14.6

24.2

29.2

10.4
12

4.1**

Ages 0–6

20.6

7.1

27.3

33.3

Ages 7–17

21.9

18.5

22.7

26.7

8.7

21.7

10.0

27.3

33.3^

24.5

Ages 0–6

20.6

14.3

18.2

33.3

20

Ages 7–17

22.2

7.7

31.8

33.3^

29.2

^

No friends hosted in previous month (%)

Happy some of the time or never (%)

20.4

12.2

21.2

33.3

6.1*

Ages 0–6

20.6

14.3

9.1

44.4

8.0

Ages 7–17

20.3

11.1

27.3

26.7

4.2**

32.7
52.9

31.7
50.0

27.3
54.6

41.7
55.6

12.2**
12.0**

21.9

22.0

13.6

33.0

12.5

14.3

14.6

9.1

20.8

4.1

Ages 0–6

17.7

21.4

18.2

11.1

0.0*

Ages 7–17

12.5

11.1

4.6

26.7

8.3

Feeling blue more than a little of the time (%)
Ages 0–6
Ages 7–17
Fair or poor health (%)

Mean QWB score for caregiver (SD)
Ages 0–6
Ages 7–17
b

0.76(0.1)

0.77(0.1)

0.77(0.1)

0.72(0.1)^

0.74(0.1)

0.74(0.1)

0.75(0.1)

0.74(0.1)

0.77(0.1)
c

d

e

f

g

0.79(0.1)
h

i

0.78(0.1)
j

n = 98, n = 41, n = 33, n = 24, n = 49, n = 34, n = 14, n = 11, n = 9, n = 25,
n = 24. * p \ .05, ** p \ .01, two-tailed tests of difference between case and comparison groups.
difference between higher lumbar and sacral level case groups

o

Comparison

Ages 0–6
No visits made to friends in previous month (%)

a

Affected children, by lesion level

0.71(0.11)
k
^

l

0.8(0.1)*
0.79(0.1)
^^

0.81(0.1)

m

n = 64, n = 27, n = 22, nn = 15,
p \ .05. ^^ p \ .01, two-tailed tests of
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Table 3 Relationship between caregiver sleep, leisure, mental and general health and different levels of spina bifida, relative to no spina bifida
Sacral
Lower lumbar
Adjusted odds ratiosa
(95% confidence intervals)

Higher lumbar

-0.23(-.78,.31)

-.50(-1.1,.07)

-.96(-1.6, - .31)**

-.02(-.06,.03)

-.01(-.06,.03)

-.07(-.12, - .01)*

More than one leisure day in previous month

.25(.04,1.6)

.08(.01,.42)*

.04(.007,.26)**

Whether feeling happy more than a little of the time

.63(.11,3.4)

.2(.04,.97)*

4.2(1.3,13.7)*

3.0(.87,10.1)

5.8(1.6,21.2)**

.37(.06,2.3)

.70(.09,5.3)

.21(.03,1.4)

Mean hours of sleep
QWB score for caregiver

Feeling blue more than a little of the time
Whether in good or better health
a

.2(.04,1.1)

Controlling for caregiver age, race, and education, family structure, and child age and sex

* p \ .05, ** p \ .01, two-tailed tests

Caregivers’ Physical and Mental Health
Of the six questions adapted from the SF-36, significant
bivariate differences were observed on three items
(Table 2). No significant differences were observed for the
items about how often the caregiver reported being nervous, calm, or ‘‘down in the dumps’’. The percentage of
caregivers in the sacral lesion group who reported that they
were not happy much or all of the time was lower than in
either the lower lumbar group (21%) or the upper lumbar/
thoracic group (33%) (p \ 0.05). The percentage in the
comparison group (6%) was significantly less than spina
bifida group (p \ 0.05). The percentage that reported
feeling blue more than a little of the time was 32% among
caregivers of children with spina bifida, compared with
12% in the comparison group (p \ 0.01), with a similar
pattern in the multiple regression results (Table 3). This
percentage did not vary significantly by the level of their
child’s lesion, although it was highest (42%) was among
caregivers of children with the highest lesion levels
(Table 2). Caregivers of young children with spina bifida
were most likely to feel blue, whereas there was no variation by child age among comparison caregivers (Table 2).
Finally, differences in the prevalence of self-reported fair
or poor physical health were statistically significant only
for the caregivers of young children.
We found a modest association between caregivers’
health and child’s spina bifida status. Specifically, mean
caregiver QWB scores were 0.77 for the sacral and lower
lumbar groups and 0.72 for the thoracic/higher lumbar
group (Tilford et al. 2005). The average QWB score for the
thoracic/higher lumbar group was significantly lower relative to the lower lesion groups (0.72 vs. 0.77, p \ 0.05)
and the QWB score for the comparison group was significantly higher than for the spina bifida caregiver group
(0.80 vs. 0.76, p \ 0.05) (Table 2). Regression results were
almost identical (Table 3). Unlike hours of sleep, a significant difference in caregiver QWB scores was observed
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only for the caregivers of older children or adolescents
(Table 2).
Divorce
The percentage of caregivers who were divorced varied by
lesion level (Fig. 1). We observed a step pattern in the
frequency of divorce by lesion level: 7% in the sacral level
group, 15% in the lower lumbar level group, and 21% in
the thoracic/upper lumbar level group, although the differences were not statistically significant. The probability
of caregivers being divorced was associated with mobility
limitations: 4 (8%) of 49 caregivers of children aged 5 or
older who had either no or mild limitations in mobility had
been divorced, compared with 8 (26%) of 31 who reported
that their children either had no use of their legs or required
someone to lift them.
The percentage currently married was significantly
lower among caregivers of children with spina bifida relative to the study comparison group (92% vs. 78%,
p \ 0.05) (Table 1), but not relative to the CPS comparison
group. The percentage divorced was 10% in the CPS
comparison group compared with 4.1% in the study comparison group.
25.0%
20.0%
15.0%
10.0%
5.0%
0.0%
Arkansas CPS

Sacral

Lower lumbar

Thoracic/ Higher
lumbar

Fig. 1 Percentage of caregivers of children with spina bifida who are
divorced, stratified by their child’s spina bifida status and level of
lesion, relative to matched observations from Arkansas sample,
Current Population Survey, 2001
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Discussion
In this study, we have found that primary caregivers of
children and adolescents with spina bifida on average
reported less sleep and engaged in leisure and social
activities less frequently than comparison caregivers. These
findings are consistent with previous findings (Joosten
1979). However, the way that comparison caregivers were
recruited weakens the ability to draw any inferences from
these comparisons. More importantly, similar differences
were observed within the sample of caregivers of children
with spina bifida classified by the child’s level of lesion. In
particular, for several outcome measures, caregivers of
children with the lowest or sacral lesions had self-reported
outcomes similar to the comparison caregivers. For those
measures, it makes little difference if one restricts the
analysis to the sample of caregivers of children with spina
bifida and interprets the results classified by lesion level in
terms of the impacts of spina bifida on caregivers.
Lack of sleep and reduced time for leisure and social
activities, compounded by the stress of taking care of a
child who may be in pain or discomfort, can take a toll on
the well-being of caregivers. One of the most salient
findings in this study was the loss of sleep time by primary
caregivers among caregivers of young children with upper
lumbar/thoracic lesions relative to those with sacral level
lesions. Lack of sleep has been shown to negatively affect
people’s emotional and physical health (Meltzer and
Mindell 2006). Caregiver self-reported quality of life was
found to be negatively associated with perceptions of
greater pain, sensory impairments, and emotional problems
but was not related to ambulation or need for assistance. In
other words, caregiving per se does not appear to have
negative associations with caregiver health.
Our finding that primary caregivers of children with
spina bifida were about twice as likely as other caregivers
to report feeling ‘‘blue’’ more than a little of the time is
consistent with the findings of one previous study (Carr
et al. 1983). However, a significant difference was not
found within the spina bifida group classified by lesion
level. Also, no significant difference was observed on how
often caregivers reported being ‘‘down in the dumps.’’.
Although perceptions of support from others in providing
childcare has been shown to mediate the likelihood that the
mother of a child with a disability will feel depressed
(Herman and Marcenko 1997), social isolation experienced
by caregivers could negatively affect their perceptions of
such support.
The findings of this study address the important question
of whether the severity of a child’s disability influences
caregiver well-being. This is important because, as the
result of improvements in medical technology, many
children with severe disabilities survive infancy and live
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well into adulthood (Vermaes et al. 2005). These children
are almost all cared for in the home, usually by a parent,
and the intensive level of care needed to provide for them
has been shown to affect the physical and emotional wellbeing of the caregiver (Kuster and Merkle 2004). We found
that the level of children’s spina bifida lesion, which is
highly predictive of the severity of disability, is significantly associated with caregiver’s sleep time and lack of
leisure time among caregivers of children less than 7 years
of age, with QWB scores for caregivers of children 7–
17 years of age, and with rarely feeling happy overall.
Lesion level did not vary significantly with the frequency
of self-reported depressive symptoms or overall selfreported health. Previous studies did not find the severity of
a child’s condition to be significantly associated with
maternal depressive symptoms (Manuel et al. 2003) or
parental stress (Kronenberger and Thompson 1992; Macias
et al. 2003). There is a need for further studies of the
relationship between the severity of a child’s illness and the
health and well-being of the child’s caregiver.
Among caregivers of children with higher lumbar/thoracic lesions, 33% reported feeling ‘‘not happy most of the
time,’’ and 42% reported ‘‘feeling blue more than a little
of the time.’’ The percentage of respondents who reported
being in ‘‘fair or poor health’’ was also highest among
caregivers of children with upper lumbar/thoracic lesions.
These children often require more intensive care and
attention than children with lower level lesions, and the
stress associated with providing long-term care for them
has been associated with a decline in the caregiver’s own
health (Kuster and Merkle 2004). Special attention needs
to be paid to caregivers of medically fragile children to
ensure that their physical, mental, and emotional health
needs are being met and that they receive adequate
support.
We found a slightly higher percentage of divorce among
caregivers of children with spina bifida than among comparison caregivers. A few previous studies which involved
small numbers of families also reported a higher frequency
of divorce among parents of children with spina bifida
(Kolin et al. 1971; Martin 1975; Tew et al. 1977). The
frequency of divorce was three times higher among caregivers of children with the highest lesion levels than among
those with the lowest level lesions and three times higher
among those whose children could not walk as among
those whose children had no major mobility limitations, but
we cannot exclude the probability that these associations
might be due to chance. Research is needed to understand
the impact of a child’s disability and health problems on
marital satisfaction and family functioning. A recent study
reported that the frequency of divorce is lower among
parents of children with Down syndrome than in the general population (Urbano and Hodapp 2007).
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The emotional and mental health problems experienced
by caregivers may also affect their physical health. Caregiving mothers of children with chronic conditions have
reported lacking time to meet their own needs, feeling
fatigued, needing personal time and rest, engaging in limited outside activities, and feeling that their relationship
with their partner was affected by the demands of caregiving (Stewart et al. 1994). It does not appear to be the
caregiver role per se that causes strain but the extent to
which the role impedes the ability of caregivers to fulfill
their own needs and function in other roles. Social support,
including emotional support and assistance from spouses
and informational support from health care professionals,
has been shown to help caregivers cope with the daily
stresses of caregiving (Hughes and Caliandro 1996; Kuster
and Merkle 2004; Stewart et al. 1994). Such support for
single mothers, in particular, might be particularly critical.
Limitations of this analysis include a reliance on crosssectional parental reports. Longitudinal data would be
needed to address questions such as the impact of a caregiver’s mental health or well-being on her child’s health
and vice versa. Because of budget and time constraints, the
survey questionnaire did not measure such things as stress
experienced by caregivers, family functioning, or the
effects of spina bifida on siblings of the affected child.
Because the comparison group was not a representative
population sample, the comparisons are subject to bias,
even after adjusting for measured covariates. For this reason, we place greater emphasis on results of the relation
between outcome variables and the level of lesion within
the spina bifida sample. The inclusion of internal controls
in terms of children with relatively mild disorders because
of a low lesion level is a unique strength of this study.
Another limitation is that we were unable to assess the
extent to which the sample of families that responded to the
survey differed from those families that were unable to be
contacted or did not respond. Finally, the data all came
from one state, and it is uncertain to what extent the
findings are generalizable to other populations.
The main implication of this study for clinicians and
policy makers is that they need to understand how caring
for a child with a disability affects the well-being of
parental caregivers. Policies and services should be
designed and put in place to support parental caregivers of
children with special needs. However, we should not
assume that such caregivers experience serious difficulties.
Among the caregivers of children in this study with the
most severe spina bifida lesions, approximately 80% had
not been divorced, approximately 80% reported having
good-to-excellent health, and approximately 70% reported
having exchanged social visits with friends in the previous
month. Although we did find elevated rates of problems
among caregivers of children and adolescents with spina
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bifida, most caregivers have adapted successfully to the
strain and challenges they face in caring for their children.
Acknowledgments We appreciate helpful comments received from
Christine Prue and Kevin Moran as well as two anonymous reviewers.
The findings and conclusions in this report are those of the authors
and do not necessarily represent the official position of the Centers for
Disease Control and Prevention.

References
Barnett, W. S., & Boyce, G. C. (1995). Effects of children with Down
syndrome on parents’ activities. American Journal of Mental
Retardation, 100, 115–127.
Busch, S. H., & Barry, C. L. (2007). Mental health disorders in
childhood: Assessing the burden on families. Health Affairs, 26,
1088–1095. doi:10.1377/hlthaff.26.4.1088.
Cameron, J. I., Herridge, M. S., Tansey, C. M., McAndrews, M. P., &
Cheung, A. M. (2006). Well-being in informal caregivers of
survivors of acute respiratory distress syndrome. Critical Care
Medicine, 34, 81–86. doi:10.1097/01.CCM.0000190428.717
65.31.
Carr, J., Pearson, A., & Halliwell, M. (1983). The effect of disability
on family life. Zeitschrift fur Kinderchirurgie, 38(Suppl.), 103–
106.
Crowe, T. K., & Florez, S. I. (2006). Time use of mothers with
school-age children: A continuing impact of a child’s disability.
The American Journal of Occupational Therapy, 60, 194–203.
Groessl, E. J., Kaplan, R. M., Rejeski, W. J., Katula, J. A., King, A.
C., Frierson, G., et al. (2007). Health-related quality of life in
older adults at risk for disability. American Journal of Preventive
Medicine, 33, 214–218. doi:10.1016/j.amepre.2007.04.031.
Herman, S. E., & Marcenko, M. O. (1997). Perceptions of services and
resources as mediators of depression among parents of children
with developmental disabilities. Mental Retardation, 35, 458–467.
doi:10.1352/0047-6765(1997)035\0458:POSARA[2.0.CO;2.
Hughes, C. B., & Caliandro, G. (1996). Effects of social support,
stress, and level of illness on caregiving of children with AIDS.
Journal of Pediatric Nursing, 11, 347–358. doi:10.1016/S08825963(96)80079-0.
Joosten, J. (1979). Accounting for changes in family life of families
with spina bifida children. Zeitschrift fur Kinderchirurgie, 28,
412–417.
Joseph, S., & Linley, P. A. (2006). Growth following adversity:
Theoretical perspectives and implications for clinical practice.
Clinical Psychology Review, 26, 1041–1053. doi:10.1016/j.cpr.
2005.12.006.
Kaplan, R. M., Ganiats, T. G., Sieber, W. J., & Anderson, J. P. (1998).
The quality of well-being scale: Critical similarities and
differences with SF-36. International Journal for Quality in
Health Care, 10, 509–520. doi:10.1093/intqhc/10.6.509.
Kolin, I., Scherzer, A., New, B., & Garfield, M. (1971). Studies of the
school-age child with meningomyelocele: Social and emotional
adaptation. The Journal of Pediatrics, 78, 1013–1019. doi:
10.1016/S0022-3476(71)80432-8.
Kronenberger, W. G., & Thompson, R. J., Jr. (1992). Medical stress,
appraised stress, and the psychological adjustment of mothers of
children with myelomeningocele. Journal of Developmental and
Behavioral Pediatrics, 13, 405–411. doi:10.1097/00004703-199
212000-00004.
Kuster, P. A., & Merkle, C. J. (2004). Caregiving stress, immune
function, and health: Implications for research with parents of
medically fragile children. Issues in Comprehensive Pediatric
Nursing, 27, 257–276. doi:10.1080/01460860490884165.

J Child Fam Stud (2009) 18:574–581
Loebig, M. (1990). Mothers’ assessments of the impact of children
with spina bifida on the family. Maternal-Child Nursing Journal,
19, 251–264.
Macias, M. M., Saylor, C. F., Rowe, B. P., & Bell, N. L. (2003). Agerelated parenting stress differences in mothers of children with
spina bifida. Psychological Reports, 93, 1223–1232.
Maes, B., Broekman, T. G., Dosen, A., & Nauts, J. (2003). Caregiving
burden of families looking after persons with intellectual
disability and behavioural or psychiatric problems. Journal of
Intellectual Disability Research, 47, 447–455. doi:10.1046/
j.1365-2788.2003.00513.x.
Manuel, J., Naughton, M. J., Balkrishnan, R., Paterson Smith, B., &
Koman, L. A. (2003). Stress and adaptation in mothers of
children with cerebral palsy. Journal of Pediatric Psychology,
28, 197–201. doi:10.1093/jpepsy/jsg007.
Martin, P. (1975). Marital breakdown in families of patients with
spina bifida cystica. Developmental Medicine and Child Neurology, 17, 757–764.
McHorney, C. A., Ware, J. E., Jr, & Raczek, A. E. (1993). The MOS
36-Item Short-Form Health Survey (SF-36): II. Psychometric
and clinical tests of validity in measuring physical and mental
health constructs. Medical Care, 31, 247–263. doi:10.1097/0000
5650-199303000-00006.
Meltzer, L. J., & Mindell, J. A. (2006). Impact of a child’s chronic
illness on maternal sleep and daytime functioning. Archives of
Internal Medicine, 166, 1749–1755. doi:10.1001/archinte.166.
16.1749.
Mulvihill, B. A., Wingate, M. S., Altarac, M., Mulvihill, F. X.,
Redden, D. T., Telfair, J., et al. (2005). The association of child
condition severity with family functioning and relationship with
health care providers among children and youth with special
health care needs in Alabama. Maternal and Child Health
Journal, 9, S87–S97. doi:10.1007/s10995-005-3860-3.
Oppenheimer, S. (2008). What is spina bifida? In M. Lutkenhoff
(Ed.), Children with spina bifida: A parent’s guide (2nd ed., pp.
2–10). Washington, DC: American Psychological Association.
Preis, K., Swiatkowska-Freund, M., & Janczewska, I. (2005). Spina
bifida-a follow-up study of neonates born from 1991 to 2001.
Journal of Perinatal Medicine, 33, 353–356. doi:10.1515/JPM.
2005.062.
Pyne, J. M., French, M., McCollister, K., Tripathi, S., Rapp, R., &
Booth, B. (2008). Preference-weighted health-related quality of
life measures and substance use disorder severity. Addiction
(Abingdon, England), 103, 1320–1329. doi:10.1111/j.1360-0443.
2008.02153.x.

581
Pyne, J. M., Sullivan, G., Kaplan, R., & Williams, D. K. (2003).
Comparing the sensitivity of generic effectiveness measures with
symptom improvement in persons with schizophrenia. Medical
Care, 41, 208–217. doi:10.1097/00005650-200302000-00003.
Raina, P., O’Donnell, M., Rosenbaum, P., Brehaut, J., Walter, S. D.,
Russell, D., et al. (2005). The health and well-being of caregivers
of children with cerebral palsy. Pediatrics, 115, e626–e636. doi:
10.1542/peds.2004-1689.
Stewart, M. J., Ritchie, J. A., McGrath, P., Thompson, D., & Bruce,
B. (1994). Mothers of children with chronic conditions:
Supportive and stressful interactions with partners and professionals regarding caregiving burdens. Canadian Journal of
Nursing Research, 26, 61–82.
Taanila, A., Kokkonen, J., & Jarvelin, M. R. (1996). The long-term
effects of children’s early-onset disability on marital relationships. Developmental Medicine and Child Neurology, 38, 567–
577.
Tew, B. J., Laurence, K. M., Payne, H., & Rawnsley, K. (1977).
Marital stability following the birth of a child with spina bifida.
The British Journal of Psychiatry, 131, 79–82. doi:10.1192/bjp.
131.1.79.
Tilford, J. M., Grosse, S. D., Robbins, J. M., Pyne, J. M., Cleves, M.
A., & Hobbs, C. A. (2005). Health state preference scores of
children with spina bifida and their caregivers. Quality of Life
Research, 14, 1087–1098. doi:10.1007/s11136-004-3305-2.
Urbano, R. C., & Hodapp, R. M. (2007). Divorce in families of
children with Down syndrome: A population-based study.
American Journal of Mental Retardation, 112, 261–274. doi:
10.1352/0895-8017(2007)112[261:DIFOCW]2.0.CO;2.
Verhoef, M., Barf, H. A., Post, M. W. M., Van Asbeck, F. W. A.,
Gooskens, R. H. J. M., & Prevo, A. J. H. (2006). Functional
independence among young adults with spina bifida, in relation
to hydrocephalus and level of lesion. Developmental Medicine
and Child Neurology, 48, 114–119. doi:10.1017/S00121622
06000259.
Vermaes, I. P. R., Janssens, J. M. A. M., Bosman, A. M. T., & Gerris,
J. R. M. (2005). Parents’ psychological adjustment in families of
children with spina bifida: A meta-analysis. Biomed Central
Pediatrics, 5, 32–54.
Walker, M., & Peterson, P. (2008). Why is neurosurgery necessary?
In M. Lutkenhoff (Ed.), Children with spina bifida: A parent’s
guide (2nd ed., pp. 49–67). Washington, DC: American
Psychological Association.

123

