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children with cerebral palsy and on mothers’ sleep quality

and depression

Vildan Binay Safer, MD, Sibel Ozbudak Demir, MD, Esma Ozkan, MD, Fulya Demircioglu Guneri, MD.

www.neurosciencesjournal.org

ABSTRACT

e (BoNT-A) i £ bl e 25U G pL3 - Bldayl
BloYl (CP) bl Jledty pnlall JUbSU sl cppdll 855
J"‘J" 63 QL%;SY\J u.@-“u\«é's LSSL S35 slucl B <V.@JL@.A? (j.r 83 4> 6’“&

ol e ile

8,80 i 3 Aio gy Ladaill Al sds o T sy )
= 12012 i a5, S5 Sl ¥l S 5 ol Joalald
(BONT-A ), (CP ) bl JUib Yl i ¢ e 02014 |, i
J.'EO;J\ EAFJQ.EJZJ&;-WKJASLLJ J\,la‘}!\c.,;.:;(,.e,uuy
V.@JL@JT;;;HLA\JL&SMW,@.;Té),@.;ﬂwVJ‘J&\
b S M b ¢ § e oy ulide Gpediuios ol g > s
2 oSV el el ol LY g olasY)

el QL Glas Sab 24 L sl il fuzsl : gedles
Jir 11.7123.26 ) 1 5 i pnme Jomo OIS . (ple 7.0522.69)
8.0022.57 ) 5l skl . (p50.01 Lslam Yl il ¢ 10£2.75
LT plath Loy ¢ (P=0.046 L5Lam Y il (7.13£2.27 il
SlamY il (10.25£1.96 Jlie 11.67£2.14) 05 led)
i (BONT-A y i sy B youds Sy pd o (P30.01
U Lo Sy g oy ol O 3 o il 5 oy
oAbz B el wLie 0B caw LSy . L 31 IS Oliablis,
G 2l N s ol il Ly (S g2 S

Sl Jladb colall JUbSU T 6 5 s ) o B O] 1 AEUH)
JUbLW a5l 3552 pend e delis -3 ciakind) O LY sS4
e oSy

Objective: To evaluate botulinum toxin serotype A
(BoNT-A) effects on sleep problems in children with
cerebral palsy (CP) and on mothers’ sleep quality and
depression at multiple time points.

Methods: This is a single center, cross sectional, and
observational study was conducted to assess children
with CP who were admitted. We recruited children

with CP who were admitted to Ministry of Health
Physical Medicine and Rehabilitation Training
and Research Hospital, Ankara, Turkey between
September 2012 and April 2014 for the BoNT-A
injection for lower limb spasticity. Sleep quality of
children with CP were determined at baseline and
at the first, third and sixth month after the BoONT-A
injection. Sleep quality Pittsburgh Sleep Quality
Index (PSQI) and depression (by Beck Depression
Inventory-II Turkish version) in mothers were also
assessed.

Results: Twenty-four children with CP (7.05£2.69
years) underwent final assessment. Their bedtime
resistance (11.71+3.26 versus (vs) 10£2.75, p<0.01),
sleep anxiety (8.00+2.57 vs. 7.13+2.27, p=0.040)
and daytime sleepiness (11.67+2.14 vs. 10.25+1.96,
£<0.01) were significantly improved in the first month
after the BONT-A injection. In accordance with this,
PSQI and BDI scores of the mothers decreased in the
first month after the BoNT-A injection. Thereafter,
BDI scores continued to decrease, whereas PSQI
slightly increased in the third month.

Conclusions: The BoNT-A injection for spasticity in
children with CP may have the potential to improve
sleep quality in children with CP and their primary
caregiver, the mother, as well as to reduce depression
in the mother.

Neurosciences 2016; Vol. 21 (4): 331-337
doi:10. 17712/}15]'.20]6.4.20160207

From Ankara Physical Medicine Rebabilitation Training and Research
Hospital, Ankara, Turkey.

Received 30th March 2016. Accepted 17th May 2016.
Address correspondence and reprint request to: Dr. Vildan Binay Safer,

Ankara Physical Medicine Rehabilitation Training and Research
Hospital, Ankara, Turkey. E-mail address: binayvildan@yahoo.com

Disclosure. The authors declare no conflicting interests,
support or funding from any pharmaceutical company.

BN
OPEN ACCESS

Neurosciences 2016; Vol. 21 (4) 331


www.neurosciencesjournal.org

Effects of BOTOX on sleep quality in CP ... Binay Safer et al

Cerebral palsy (CP) in childhood is a leading cause
of lifelong disability with prevalence ranging from
1.7 t0 2.0 per 1000 live births in the developing world.!
The primary caregiver of a child with CP, usually the
mother, is at increased risk for impaired psychology due
to the child’s behavior and the demands of caregiving.?
Sleep problems are 4 times more prevalent among
children with CP compared with those with typical
development.’ The sleep habit of the child is a key factor
in caregiver burden.? And also, the sleep quality of the
caregiver significantly correlates with sleep disturbance
of the child with CP* Moreover, sleep disturbance of
the child with CP may be causatively associated with
caregiver depression. An earlier study reported that
39.8% of children with CP have at least one sleep
problem per night that requires caregiver attention,
resulting in impaired daytime activity for the caregiver.’

Furthermore, spasticity, pain and epilepsy are
associated with the increased prevalence of disturbed
sleep in CP? Spasticity is the most common clinical
features of hypertonia, accounting for up to 80%
of children with CP°® Botulinum toxin serotype A
(BoNT-A) is a well-established, clinically effective,
safe and licensed pharmacological agent for lower limb
spasticity.” The main effect of BoNT-A in spasticity
results from interrupting neuromuscular conduction,
which lasts for approximately 3 months.® This
treatment has been demonstrated to have the potential
to improve gait pattern, positioning and ease in care,
while reducing pain.””'> Positive effects of the BONT-A
injection in children with CP have previously been
reported regarding settling more easily to sleep, and
reducing the frequency of night-time waking and the
need for turning because of hip discomfort. However,
these results were based on the comments of parents
rather than specific study outcomes.'”? BoNT-A effects
on caregiver burden, specifically depression in the
mother, have not been previously assessed. The purpose
of this study is to prospectively investigate the effects of
the BoNT-A injection on sleep problems in the child,
and sleep quality and depression in the mother, at
multiple time points.

Methods. Pariicipants. The Medical Ethics
Committee of the Ministry of Health Physical
Medicine and Rehabilitation Training and Research
Hospital, Ankara Turkey gave ethical approval for this
study with institutional review board reference number
of “B.10.4.1SM.4.06.23.34.904.02/3963” and the
study was hold according to principles of Helsinki
Declaration. Children with CP who were admitted
to our center from September 2012 to April 2014 for
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the BoNT-A injection for lower limb spasticity were
recruited and evaluated in this single centered, cross
sectional, observational study.

Inclusion criteria were as follows: (1) CP equivalent
to Modified Ashworth Scale levels II or III and (2) the
mother is the primary caregiver. Children were excluded
if (1) they had undergone medication change, surgery
or the BONT-A injection during the previous 6 months,
(2) the mother was on antidepressant medication or
psychotherapy or any other intervention for depression,
(3) they had a sibling with disability or (4) no formal
consent was given by caregivers.

All the participants and caregivers were evaluated
through a standard assessment. The clinical history
taken for the children comprised demographic data,
the predominant type of motor impairment (spastic
diplegia, spastic hemiplegia, spastic quadriplegia,
dystonic/dyskinetic CP and mixed type), factors
associated with the development of sleep problems
(intellectual disability, epilepsy and visual impairment),
medication history, dose of BoNT-A, use of night
orthoses, a standardized physical examination, height
(m), weight (kg), body mass index (kg/m?), severity
of CP as measured by the Gross Motor Function
Classification System (GMFCS) level and muscle
spasticity according to the modified Ashworth scale
(MAS). For the mothers, demographic data, years of
education, occupation and medication history were
recorded.

Measurements. All measurements were performed
following a standard procedure at baseline and then 1,
3 and 6 months after BONT-A injections. The baseline
assessments were made during face-to-face interviews,
whereas the other assessments at 1, 3 and 6 months
were conducted over the telephone. All measurements
were conducted with the primary caregiver, the mother.

Sleep quality of children. The Children’s Sleep
Habits Questionnaire (CSHQ) abbreviated form,
consists of 33 questions in 8 domains (parasomnia,
bedtime resistance, sleep duration, sleep anxiety, sleep
onset delay, sleep disordered breathing, night waking,
and daytime sleepiness), and is used to evaluate the sleep
quality of the children.? Each scored item is rated on a
3-point scale as occurring “usually” (>5 times/week),
“sometimes” (2—4 times/week), or “rarely” (<1 times/
week). A Total sleep disturbances score is calculated as
the sum of all CSHQ scored questions, and can range
from 33 to 99.* The CSHQ cut-off point as a predictor
for children with a clinical sleep problem was 41. This
cut-off point has a sensitivity of 0.80 and specificity of
0.72.% The validity and reliability of the Turkish version
of CSHQ was reported by Fis et al'® with construct
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validity indicated that the total sleep scores did not
differ by age and gender (p>0.05) and also Cronbach’s
alpha=.78." Higher scores indicate the presence of
greater sleep problems.

Sleep quality of mothers. The Turkish version of
Pittsburgh Sleep Quality Index (PSQI) was used to
determine sleep quality and disturbance of the mothers
over the previous month. The PSQI Turkish version
has 24 individual items, each item in the scale is scored
between 0 and 3 (no difficulty to severe difficulty). Seven
componentscores (sleep latency, habitual sleep efficiency,
sleep quality, sleep duration, daytime dysfunction, sleep
disturbance and use of sleep medication) are evaluated
in the first 19 self-answered questions.' The validity
and reliability of the Turkish version of the scale was
reported with pearson correlation co-efficiency ranges
between 0.93- 0.98 and Cronbach’s alpha=.80." A total
score >5 indicates poor sleep quality.

Depression in mothers. The Beck Depression
Inventory-1I Turkish version (BDI-II-TR) was used
to evaluate the presence and severity of depressive
symptoms in the mothers. The BDI-II Turkish version
comprises 21 items, describing depression symptoms
as specified in the Diagnostic and Statistical Manual
of Mental Disorders IV. The reliability of BDI-II-TR
(Cronbach’s alpha=.90) and its cut-off scores (0-12
for minimal depression, 13-18 for mild, 19-28 for
moderate and 29-63 for severe) were reported by Kapci
etal.”

Statistical analysis. All data were anonymized and
recorded on a password protected Microsoft Excel
spreadsheet and analyzed using the Statistical Package
for Social Sciences Version 20 (SPSS Inc., Chicago, IL,
USA). Data were presented as percentage for percentage
and count for categorical variables and meanststandard
deviations for continuous data. The Kolmogorov—
Smirnow test was used to determine the distribution
characteristic of variables. Intragroup changes between
two time points were analyzed using a paired Student
t-test or Wilcoxon signed-rank test as appropriate.
The baseline associations between CSHQ, PSQI
and BDI-II-TR were investigated using the Pearson
correlation coefficient. Differences were considered
significant at p<0.05.

Results. Over the 2-year period from September
2012 to April 2014, 30 children with CP (15 boys and
15 girls) and their primary caregivers who were their
mothers recruited. Six children (3 boys and 3 girls)
dropped out in the follow-up period, the final analyses
were performed on 24 children and their mothers.
The mean (SD) ages of the children and mothers were
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7.05£2.69 (3.00-12.92) and 33.46+8.08 (21-47) years.
Seventeen children had spastic diplegia, 4 had spastic
hemiplegia and 3 had mixed type CP. Four children
(16.6%) were at GMFCS level I and II, 8 (33.3%)
were at GMFCS 111, 9 (37.5%) were at GMFCS IV
and 3 (12.55%) were at GMFCS V. The rate of use
of night-time orthoses was 83.3% (n=20). Other
demographic features of the children and mothers are
summarized in Table 1; MAS and GMEFC levels are
shown in Figures 1 and 2.

Sleep quality of children and mothers. Children’s
Sleep Habits Questionnaire findings are listed in
Table 2. An abnormal total sleep score was observed
in 79.2% (n=19) of the children with CP. Although a
moderate correlation was observed at baseline between
CSHAQ scores of children with CP and PSQI of mothers
(r=0.36), it was not significant (p=0.08). In addition,
the total CSHQ score and all subscale scores except
those for parasomnia decreased in the first month
after the BoNT-A injection; however, only bedtime
resistance (11.71£3.26 vs. 10£2.75; p<0.01), sleep
anxiety (8.0+2.57 vs. 7.13+2.27; p=0.046) and daytime

Table 1 - Characteristics of the children with cerebral palsy and mother.

Children characteristics Baseline Total CSHQ
score
Age, mean+SD (years) 7.05+2.69
Weight, mean+SD (kg) 23.5149.95
Sex Male/Female n (%) 13 (54.2) / 11 (45.8) NS
Gestation n (%)
Preterm 12 (50)
37-42 weeks 12 (50) NS
Hearing impairment 2 (8.3) NS
Visual impairment 5(20.9) NS
Cognitive impairment 5(20.9) NS
Epilepsy 10 (41.7) NS
Urinary incontinence 10 (41.7) NS
Faecal incontinence 12 (50) NS
Night time splint use 20 (83.3) NS
Baclophen use 4 (16.7) NS
BoNT-A dose for UL 1.63+3.59
BoNT-A dose for LL 8.87+4.13
Total BoNT-A dose 10.5+4.03
Mother characteristics mean+SD
Age, years 33.46+8.08
Education, years 6.34+2.24
Married 22 (91.7) 0.03*

CSHQ - Children’s Sleep Habits
Questionnaire, BONT-A - Botulinum toxin serotype A, UL - upper
Limb, LL - lower limb, y - years, SD - standard deviations, n - numbers,
NS - not significant, *Mann—Whitney U test
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Figure 1- Gross motor function classification system levels of children with cerebral palsy at baseline.
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Figure 2 - Modified Ashworh Scale levels of children with cerebral palsy at baseline. MAS - Modified Ashworh Scale

Table 2 - Changes over the time periods in the total CSHQ scores of children with cerebral palsy and PSQI and BDI-II-TR scores of mothers.

Baseline First month ~ Third month  Sixth month
Variables pl p2 p3
Mean+SD
Total CSHQ score 49.29+6.45 46.8+6.2 47.04£5.782  48.13£5.551 NS NS NS
Bedtime resistance 11.71£3.26 10£2.75  10.29+2.69 10.58+2.45  0.009** NS NS
Sleep onset delay 1.5+0.72 1.17+0.48 1.13+0.34 1.21+0.41 NS NS NS
Sleep duration 3.58+1.32 3.33+0.56 3.25+0.53 3.38+0.77 NS NS NS
Sleep anxiety 8.0+2.57 7.13+2.27 7.25+2.54 7.29+2.33 0.046** NS NS
Night waking 4.83+1.05 4.46+1.28 4.92+1.28 5.33+1.4 NS NS NS
Parasomnia 9.16+£2.16 9.45£1.79 9.38+1.79 9.33+1.97 NS NS NS
Sleep disordered breathing 3.58+0.93 3.5+0.72 3.54+0.88 3.71£0.91 NS NS NS
Day time sleepiness 11.67+2.14  10.25¢1.96  10.96+1.83 12.0£2.65  0.007** NS NS
PSQI 6.29+3.24 4.08+2.34 4.79+2.65 6.13£3.33  <0.001**  0.028* NS
BDI-II-TR 10.13£10.23 7.25£6.27 5.58+4.22 6.46£3.99 NS 0.014** 0.039**

CSHQ - Children’s Sleep Habits Questionnaire, PSQI - Pittsburgh Sleep Quality Index, BDI-II-TR - Beck Depression Inventory-
IT Turkish version, NS - not significant, p1 - baseline versus first month, p2 - baseline versus third month, p3 - baseline versus

sixth month, *paired Student t-test; **related sample Wilcoxon signed-rank test
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sleepiness scores (11.67+2.14 vs. 10.25+1.96; p<0.01)
significantly improved. In accordance with this, PSQI
scores of mothers (6.29+3.24 vs. 4.08+ 2.34; p<0.001)
significantly decreased in the first month. Similarly, in
the third month of treatment, the total CSHQ score
and all subscale scores except for parasomnia were
lower than the baseline scores but tended to have
increased compared with the scores in the first month.
Furthermore, compared with baseline, the change
in PSQI scores was significant in the third month
assessment. The result of the sixth-month evaluation
demonstrated that PSQI, CSHQ and all CSHQ
subscale scores except for parasomnia were increased
compared with the third month assessment (Figures 3
A-B and 4). Although parasomnia scores were observed
to be higher than baseline at all time points, none of
these differences were significant.

Depression in mothers. The baseline BDI-II-TR
scores of mothers revealed that 3 (12.5%) had moderate
depression, 3 (12.5%) had severe depression and 18
(75%) had minimal depressive symptoms. At baseline,
moderate significant correlations were found between
the mothers BDI-II-TR and PSQI scores (r=0.57,
<0.001). In addition, the baseline BDI-II-TR scores
of the mothers significantly correlated with the baseline
CSHQ scores of children with CP (r=0.47, p<0.05).
During follow-up, BDI-II-TR scores decreased for the
first and third months and then slightly increased in
the sixth month; nevertheless, BDI-II-TR scores at the
third and sixth months were significantly lower than at
baseline assessment (Table 2, Figure 3C).

Discussion. This study provides information on the
variation in level of depression of mothers at multiple
time points after the BONT-A injection. According to
our results, BONT-A injections for spasticity in children
with CP have the potential to improve the sleep quality
of mothers and children. In addition, the effects of
BoNT-A were shown to be at their maximum in the
first month following injection,'® which may be related
to the improvement found in the depressive symptoms
of mothers.

Earlier studies have shown that up to 35% of children
with CP have sleep disorders."'® Several factors such
as epilepsy,'”'® severe visual impairment'® and having
a single parent'® have been shown to be related to sleep
disorders in children with CP.*® The results of this study
did not show relationship between epilepsy, severe visual
impairment and sleep disorders. This might be due to
our study population, which only consisted of only 1
child with severe visual impairment and 10 children
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Figure 3 - The scores of a) CSHQ of children with cerebral palsy at
multiple time points, b) Pittsburgh Sleep Quality Index
of mothers at multiple time points, ¢) Beck Depression
Inventory-II Turkish of mothers at multiple time points.
CSHQ - Childrens Sleep Habits Questionnaire, PSQI -
Pittsburgh Sleep Quality Index, BDI-II-TR - Beck Depression
Inventory-II Turkish

with epilepsy, so relatively small sample size of these
conditions might have failed to show a relationship
between severe visual impairment, epilepsy and sleep
disorders. However, all 11 of these children had sleep
problems according to their CSHQ scores, which were
above the cut-off value. Meanwhile, the baseline data
assessment of the current work confirms that having
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a single parent is related to sleep problems in children
with CP. This is well known that parents of children
with development disabilities have an increased risk of
divorce than parents of children without."”*° Moreover,
mothers who had children with cerebral palsy seems
to have higher risk of marital disruption than mothers
of healthy children.”! In this content, our observation
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was critical due to show potential negative effect of
sleep problems of children with CP on risks of marital
disruption.

Our baseline results underline the correlation
between the sleep quality of children with CP and
maternal depression. However, the observed correlation

between the CSHQ score of the children and the PSQI
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score of the mothers was not statistically significant.
An earlier study by Wayte et al* showed a moderate
relationship between the sleep problems of mothers
and children (r=0.38, »=0.016), similar to our study
(r=0.36, p>0.05) except their observed correlation was
statistically significant.” Their study sample consisted of
57 children with CP, so our smaller sample size may
not have been sufficient to show this relationship as
statistically significant. In support of the previous work,
we have also demonstrated a relationship between
depression in mothers and their sleep quality as well as
significantly correlations between maternal depression
and the children’s sleep quality.

One of the weaknesses of our study was not to
evaluate the sleep quality of children and mothers
using the gold standard technique, polysomnography.
However, both scales for assessing the sleep quality of
mothers and children with CP have previously been
validated against this gold standard. Other important
points are the cross-sectional design of our study and
having non-match control group of children with spastic
CP, limiting the possibility of building a direct link
between the BoNT-A injection and the improvement
in the children and the mothers’ sleep quality and
depression. One strength of our study is to have the
multiple time point assessments of participants, which
allowed assessment of the changing effect of BoNT-A
over time.

In conclusion, our study suggests that the BONT-A
injection for spasticity in children with CP may have
the potential to improve sleep quality in children with
CP and their primary caregiver, the mother, as well as
to reduce depression in the mother. Further prospective
randomized control studies with larger sizes are
warranted to test these results.

References

1. Winter S, Autry A, Boyle C, Yeargin-Allsopp M. Trends in the
prevalence of CP in a population-based study. Pediatrics 2002;
110: 1220-1225.

2. Raina B, O’Donnell M, Rosenbaum P, Brehaut J, Walter SD,
Russell D, et al. The health and well-being of caregivers of
children with cerebral palsy. Pediatrics 2005; 115: ¢626-¢636.

3. Newman CJ, O’Regan M, Hensey O. Sleep disorders in
children with cerebral palsy. Dev Med Child Neurol 2006; 48:
564-568.

4. Wayte S, McCaughey E, Holley S, Annaz D, Hill CM. Sleep
problems in children with cerebral palsy and their relationship
with maternal sleep and depression. Acta Paediatr 2012; 101:
618-623.

5. Hemmingsson H, Stenhammar AM, Paulsson K. Sleep problems
and the need for parental night-time attention in children with

physical disabilities. Child Care Health Dev 2009; 35: 89-95.

www.neurosciencesjournal.org

6. Sanger TD, Delgado MR, Gaebler-Spira D, Hallett M, Mink
JW; Task Force on Childhood Motor Disorders. Classification
and definition of disorders causing hypertonia in childhood.
Pediatrics 2003; 111: e89-¢97.

7. Ryll U, Bastiaenen C, De Bie R, Staal B. Effects of leg muscle
botulinum toxin A injections on walking in children with
spasticity-related cerebral palsy: a systematic review. Dev Med
Child Neurol2011; 53: 210-216.

8. de PaivaA, Meunier FA, Molgo” J, Aoki KR, Dolly JO.
Functional repair of motor endplates after botulinum neurotoxin
type A poisoning: biphasic switch of synaptic activity between
nerve sprouts and their parent terminals. Proc Natl Acad Sci
USA 1999; 96: 3200-3205.

9. Koog YH, Min B-I. Effects of botulinum toxin A on calf
muscles in children with cerebral palsy: a systematic review.
Clin Rebabil. 2010; 24: 685-700.

10. Fehlings D, Novak I, Berweck S, Hoare B, Stott NS, Russo
RN; Cerebral Palsy Institute. Botulinum toxin assessment,
intervention and follow-up for paediatric upper limb
hypertonicity: international consensus statement. Eur | Neurol
20105 17: 38-56.

11. Love SC, Novak I, Kentish M, Desloovere K, Heinen E
Molenaers G, et al. Botulinum toxin assessment, intervention
and after-care for lower limb spasticity in children with cerebral
palsy: international consensus statement. Eur J Neurol 2010;
17:9-37.

12. Lundy CT, Doherty GM, Fairhurst CB. Botulinum toxin type
A injections can be an effective treatment for pain in children
with hip spasms and cerebral palsy. Dev Med Child Neurol
2009; 51: 705-710.

13. NP Fis, Arman A, Ay B, Topuzoglu A, Giiler AS, Imren SG,
et al. The validity and the reliability of Turkish Version of
Children’s Sleep Habits Questionnaire. Anatolian Journal of
Psychiatry 2010; 11: 151-160.

14. Agargun MY, Kara H, Anlar O. The validity and reliability
of the Pittsburgh Sleep Quality Index. Turkish J Psychiatry
(Turkish) 1996; 7: 107-115.

15. Kapci EG, Uslu R, Turkcapar H, Karaoglan A. Beck Depression
Inventory II: evaluation of the psychometric properties and
cut-off points in a Turkish adult population. Depress Anxiety
2008; 25: E104-E110.

16. Reddihough DS, King JA, Coleman GJ, Fosang A, McCoy AT,
Thomason P, et al. Functional outcome of botulinum toxin A
injections to the lower limbs in cerebral palsy. Dev Med Child
Neurol 2002; 44: 820-827.

17. Romeo DM, Brogna C, Musto E, Baranello G, Pagliano E,
Casalino T, et al. Sleep disturbances in preschool age children
with cerebral palsy: a questionnaire study. Sleep Med 2014; 15:
1089-1093.

18. Newman CJ, O'Regan M, Hensey O. Sleep disorders in
children with cerebral palsy. Dev Med Child Neurol 2006; 48:
564-568.

19. Hartley SL, Barker ET, Seltzer MM, Greenberg JS, Floyd FJ.
Marital satisfaction and parenting experiences of mothers and
fathers of adolescents and adults with autism. Am J Intellect
Dev Disabil 2011; 116: 81-95.

20. Witt WP Riley AW, Coiro M]J. Childhood functional
status, family stressors, and psychosocial adjustment among
school-aged children with disabilities in the United States. Arch
Pediatr Adolesc Med 2003; 157: 687-695.

21. Joesch JM, Smith KR. Children’s health and their mothers’ risk
of divorce or separation. Soc Biol 1997; 44: 159-169.

Neurosciences 2016; Vol. 21 (4) 337


www.neurosciencesjournal.org
http://dx.doi.org/10.1542/peds.110.6.1220
http://dx.doi.org/10.1542/peds.110.6.1220
http://dx.doi.org/10.1542/peds.110.6.1220
http://dx.doi.org/10.1542/peds.2004-1689
http://dx.doi.org/10.1542/peds.2004-1689
http://dx.doi.org/10.1542/peds.2004-1689
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1111/j.1651-2227.2012.02603.x
http://dx.doi.org/10.1111/j.1651-2227.2012.02603.x
http://dx.doi.org/10.1111/j.1651-2227.2012.02603.x
http://dx.doi.org/10.1111/j.1651-2227.2012.02603.x
http://dx.doi.org/10.1111/j.1365-2214.2008.00907.x
http://dx.doi.org/10.1111/j.1365-2214.2008.00907.x
http://dx.doi.org/10.1111/j.1365-2214.2008.00907.x
http://dx.doi.org/10.1542/peds.111.1.e89
http://dx.doi.org/10.1542/peds.111.1.e89
http://dx.doi.org/10.1542/peds.111.1.e89
http://dx.doi.org/10.1542/peds.111.1.e89
http://dx.doi.org/10.1111/j.1469-8749.2010.03890.x
http://dx.doi.org/10.1111/j.1469-8749.2010.03890.x
http://dx.doi.org/10.1111/j.1469-8749.2010.03890.x
http://dx.doi.org/10.1111/j.1469-8749.2010.03890.x
http://dx.doi.org/10.1073/pnas.96.6.3200
http://dx.doi.org/10.1073/pnas.96.6.3200
http://dx.doi.org/10.1073/pnas.96.6.3200
http://dx.doi.org/10.1073/pnas.96.6.3200
http://dx.doi.org/10.1073/pnas.96.6.3200
http://dx.doi.org/10.1177/0269215510367557
http://dx.doi.org/10.1177/0269215510367557
http://dx.doi.org/10.1177/0269215510367557
http://dx.doi.org/10.1111/j.1468-1331.2010.03127.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03127.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03127.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03127.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03127.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03126.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03126.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03126.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03126.x
http://dx.doi.org/10.1111/j.1468-1331.2010.03126.x
http://dx.doi.org/10.1111/j.1469-8749.2009.03315.x
http://dx.doi.org/10.1111/j.1469-8749.2009.03315.x
http://dx.doi.org/10.1111/j.1469-8749.2009.03315.x
http://dx.doi.org/10.1111/j.1469-8749.2009.03315.x
http://dx.doi.org/10.1002/da.20371
http://dx.doi.org/10.1002/da.20371
http://dx.doi.org/10.1002/da.20371
http://dx.doi.org/10.1002/da.20371
http://dx.doi.org/10.1111/j.1469-8749.2002.tb00772.x
http://dx.doi.org/10.1111/j.1469-8749.2002.tb00772.x
http://dx.doi.org/10.1111/j.1469-8749.2002.tb00772.x
http://dx.doi.org/10.1111/j.1469-8749.2002.tb00772.x
http://dx.doi.org/10.1016/j.sleep.2014.05.008
http://dx.doi.org/10.1016/j.sleep.2014.05.008
http://dx.doi.org/10.1016/j.sleep.2014.05.008
http://dx.doi.org/10.1016/j.sleep.2014.05.008
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1017/S0012162206001198
http://dx.doi.org/10.1352/1944-7558-116.1.81
http://dx.doi.org/10.1352/1944-7558-116.1.81
http://dx.doi.org/10.1352/1944-7558-116.1.81
http://dx.doi.org/10.1352/1944-7558-116.1.81
http://dx.doi.org/10.1001/archpedi.157.7.687
http://dx.doi.org/10.1001/archpedi.157.7.687
http://dx.doi.org/10.1001/archpedi.157.7.687
http://dx.doi.org/10.1001/archpedi.157.7.687
http://dx.doi.org/10.1080/19485565.1997.9988944
http://dx.doi.org/10.1080/19485565.1997.9988944

	Abstract
	Correspondence Address
	Introduction
	Methods
	Results
	Discussion
	References
	Table 1
	Figure 1
	Figure 2
	Table 2
	Figure 3
	Figure 4

