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Abstract 

Background: Children with cerebral palsy (CP) are more likely to experience sleep problems. 

Their sleep difficulties have been shown to be related to poorer sleep quality for their parents 

and caregivers. While poor sleep has been linked with poorer psychological health in other 

populations, few studies have focused on the potential effects of children’s and caregivers’ 

sleep disturbance on caregivers’ psychological health and wellbeing in families of children 

with CP. This study investigated the association between caregivers’ psychological health 

and wellbeing and their sleep quality and the sleep of their children with CP. 

Method: 94 caregivers (86% mothers; age range = 29-76 years) of children with CP aged 4 to 

14 years of varying physical abilities (Gross Motor Function Classification Scale expanded 

and revised - level I (24), II (20), III (16), IV (10), V (24)) were recruited from a state-wide 

rehabilitation service. Caregivers completed the Depression, Anxiety and Stress Scale-21, 

Warwick-Edinburgh Mental Wellbeing Scale, Resilience Scale, Pediatric Sleep 

Questionnaire, Pittsburgh Sleep Quality Index, and a demographic questionnaire. 

Results: Sleep problems were reported for 55% of children. Poor sleep quality was reported 

by 71% of caregivers. While 25% of caregivers reported positive wellbeing and 86% reported 

high to very high levels of resilience, 44% reported poor psychological health. Child sleep 

problems were related to poorer caregiver sleep quality (r=0.47, p<0.001). Poorer caregiver 

sleep quality was related to poorer caregiver psychological health (r=0.43-0.51, all p<0.001) 

and wellbeing (r=-0.48, p<0.001), but not resilience (r=0.18, p=0.11). 

Conclusions: High numbers of children with CP and their caregivers experience poor sleep 

that extends far past infancy. Poor sleep quality is associated with poorer psychological 

health and wellbeing for caregivers. Further development of responsive support services that 

address caregivers’ sleep is essential. 
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Children with cerebral palsy; a cross-sectional study of their sleep and their caregiver’s sleep 

quality, psychological health and wellbeing 

 

Children with Cerebral Palsy (CP) have a higher prevalence of sleep problems than typically 

developing children (Horwood, Li, Mok, Shevell, & Constantin, 2019). Research with 

children with CP indicates a child’s sleep disturbance can impact parents’ sleep (Adiga, 

Gupta, Khanna, Taly, & Thennarasu, 2014; Atmawidjaja, Wong, Yang, & Ong, 2014). 

Poorer parental sleep quality is associated with poorer memory (McBean & Schlosnagle, 

2016), worse physical health (Lee, Hayat, Spratling, Sevcik, & Clark, 2018; McBean & 

Schlosnagle, 2016) and higher depressive symptoms (Lee et al., 2018) for parents of children 

with a range of developmental disabilities, including CP. Despite the potential effects of the 

child’s and caregiver’s sleep disturbance on caregivers’ psychological health, few studies 

have focused on these likely effects.  

 

Studies with caregivers of children with CP or mixed samples of mothers of children with 

disabilities, including CP, indicate that frequent awakenings are common (Bourke-Taylor, 

Pallant, Law, & Howie, 2013; Petersen, Harvey, Reddihough, & Newall, 2015). Children 

with CP are 25 times more likely to require night-time parental attention (Hemmingsson, 

Stenhammar, & Paulsson, 2008) which results in greater sleep disturbance for caregivers 

(Morelius & Hemmingsson, 2014). In addition to motor impairments that may lead to the 

need for night-time parental attention, a number of conditions commonly associated with CP 

are related to sleep problems, including visual impairment, epilepsy and pain (Horwood et al., 

2019), suggesting that the severity of a child’s motor impairment as well as associated 

impairments may place parents at risk of poor sleep quality.  

 



 

This article is protected by copyright. All rights reserved. 

Sleep quality for caregivers of children with neurodevelopmental disabilities, including CP, is 

poorer than caregivers of typically developing children (Micsinszki, Ballantyne, Cleverley, 

Green, & Stremler, 2018). Adequate sleep is fundamental for good psychological health, and 

therefore, for caregivers, poor sleep may result in poor psychological health. As good 

psychological health is more than the absence of illness, its assessment should include 

consideration of mental wellbeing and resilience as well as depression, anxiety and stress. 

 

Caregivers of children with CP experience high levels of depression, anxiety and stress 

(Barreto et al., 2020; Raina et al., 2005). Three studies of mothers of children with CP 

reporting depression have indicated that sleep quality may explain a large portion of variance 

in depression scores (Lee et al., 2018; Safer, Demir, Ozkan, & Guneri, 2016; Wayte, 

McCaughey, Holley, Annaz, & Hill, 2012). In addition, Bourke-Taylor et al. (2013) reported 

that mothers of children with a range of disabilities (19% children with CP) experiencing the 

most sleep interruptions reported significantly poorer mental health. However, no studies 

have examined the relationship between sleep quality and other aspects of caregivers’ 

psychological ill-health (i.e. anxiety or stress), wellbeing or resilience.  

 

This study examines the relationships between children’s sleep problems, caregiver’s sleep 

and caregiver’s psychological health and wellbeing for caregivers of children with CP. It was 

hypothesized that (1) children who have CP with associated visual impairment, pain, or 

epilepsy will have greater sleep problems, and in caregivers of children with CP, (2) poorer 

caregiver sleep quality will be strongly correlated with worse psychological health (that is, 

greater depression, anxiety and stress, and poorer mental wellbeing and resilience) and (3) 

poorer caregiver sleep quality will be strongly correlated with children’s sleep problems and 

the amount of night-time attention required by the child. 
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Method 

Design 

This study used a cross-sectional design. Ethics approval was granted by the Human 

Research Ethics Committees of the Cerebral Palsy League (NHMRC EC00417) and the 

Australian Catholic University (NHMRC EC00205). 

 

Participants 

Ninety-four caregivers of children with CP were recruited using a population-based approach. 

Inclusion criteria were caregivers of children with CP, aged 4 to 14 years (who in typically 

developing populations would be expected to sleep independently), registered with a 

statewide community rehabilitation service. Caregivers of children with comorbid diagnoses 

of Autistic Disorder, Asperger’s Disorder or Autism Spectrum Disorder were excluded. 

Expression of interest flyers were mailed to eligible families and followed up with phone 

calls. Caregivers provided consent to participate.  

 

Procedure and Measures 

Each caregiver completed a questionnaire to capture caregiver age and relationship to child, 

child’s age and CP classification. Severity of CP was classified according to Gross Motor 

Function Classification Scale expanded and revised (GMFCS-E&R; Palisano, Rosenbaum, 

Bartlett, & Livingston, 2008). Motor distribution of CP was classified as diplegia, hemiplegia 

and quadriplegia. Motor type of CP was classified as spasticity, dyskinesia, ataxia and 

hypertonia. Communication ability was classified using Functional Communication 

Classification System (FCCS; Barty & Caynes, 2009; Caynes et al., 2019). Scores ranged 

from Level I (least impairment) to V (most severe impairment). Parent report using the FCCS 

has been shown to align almost perfectly with speech language pathologist report (Caynes et 
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al., 2019). Presence of associated impairments including visual impairment (‘does your child 

have visual impairment?’ no/ maybe/ mild/ moderate/ severe), pain (‘does your child report 

experiencing pain?’ yes/no), and epilepsy (‘does your child have epilepsy?’ no/ maybe/ mild/ 

moderate/ severe), were coded as yes/no. Pain frequency was further described as daily/ 

weekly/ monthly. Whether the child took medication for epilepsy was coded as yes/no. The 

number of times the caregiver responded to the child’s needs throughout the night was coded 

as never/ 1-2 times a night/ 3-4 times a night/ 5-6 times a night/ more than 6 times per night 

on average. How frequently the child slept in the caregiver’s room or bed was coded as 

never/ 1-2 night per week/ 3-4 nights per week/ 5-7 nights per week on average. 

 

Caregiver Psychological Health and Wellbeing 

Caregiver psychological health was measured using the 21-item Depression, Anxiety and 

Stress Scale (DASS-21). This measure was selected as, unlike some other measures of 

depression, it does not include sleep item(s). Each subscale comprises seven items rated on a 

4-point scale ranging from ‘did not apply to me at all’ to ‘applied to me very much’ 

(Lovibond & Lovibond, 1995). Scores are standardised and categorised according to severity 

levels; normal (< 0.5), mild (0.5-1.0), moderate (1.0-2.0), severe (2.0-3.0), extremely severe 

(>3.0). In the current study, internal consistency was strong to excellent; α=0.94 (depression), 

α=0.81 (anxiety) and α=0.90 (stress). 

 

Caregiver mental wellbeing was measured using the Warwick-Edinburgh Mental Wellbeing 

Scale (WEMWBS; Brown et al., 2009), which comprises 14 statements, answered on a 5-

point rating scale (none of the time, rarely, some of the time, often, all of the time). Items are 

summed with total scores ranging from 14 to 70. Higher scores indicate higher levels of 

mental wellbeing (Tennant et al., 2007). The WEMWBS has demonstrated good content 
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validity and internal consistency among a community sample (α=0.91; Tennant et al., 2007). 

For the current study, internal consistency was excellent (α=0.94).  

 

Caregiver resilience was measured using the 14-item Resilience Scale (RS-14; Wagnild, 

2009). Responses, provided on a 7-point Likert scale from ‘strongly disagree’ to ‘strongly 

agree’, are summed. Score categories are described as: 14-30 very low resilience, 31-48 low 

resilience, 49-63 average resilience, 64-81 high resilience, 82-98 very high resilience. In the 

current study, internal consistency was excellent (α=0.95). 

 

Children’s Sleep Problems  

Children’s sleep problems were evaluated using the Pediatric Sleep Questionnaire (PSQ), 

which is a 69-item parent-report questionnaire that examines obstructive sleep-related 

breathing disorders (SRBD), snoring, sleepiness and sleep-related inattentive/hyperactive 

behaviour (Chervin, Dillon, Bassetti, Ganoczy, & Pituch, 1997; Chervin, Hedger, Dillon, & 

Pituch, 2000). Although psychometric data for the PSQ is not available for samples of 

children with CP, it was selected for its strong psychometric properties in typically 

developing children and because it has been used in samples of children with CP previously 

(Bautista, Whittingham, Edwards, & Boyd, 2018). Each item is answered yes (1)/ no (0) 

/don’t know (missing). The total score was calculated as the ratio of items endorsed yes to 

items answered yes or no, resulting in a number that ranges from 0 to 1. Higher scores 

represent more sleep problems, and the total scale score was used for the correlation and 

regression analyses. Chervin et al. (2000) reported that a ratio of .33 or above represents 

problematic sleep for the SRBD subscale, and we applied this threshold to the total score for 

classification of problematic sleep in the current study.  
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Caregiver’s Sleep Quality 

Caregiver sleep quality was measured via the Pittsburgh Sleep Quality Index (PSQI), a 19-

item self-rated measure of sleep quality (Buysse, Reynolds, Monk, Berman, & Kupfer, 1988). 

Four open-ended items assess usual bedtime, wake time, time to fall asleep and sleep 

duration. Responses to other items use a 4-point rating scale. The PSQI contains seven 

components: subjective sleep quality, sleep latency, sleep duration, habitual sleep efficiency, 

sleep disturbances, use of sleeping medication, and daytime functioning. Scores for each 

component range from 0 (no sleep problem) to 3 (severe sleep difficulties). Component 

scores are summed to produce a PSQI total score ranging from 0 to 21. Internal consistency 

in the current sample was good (α=0.78). 

 

Statistical Analysis 

Data were analysed using SPSS version 21.0. Continuous variables were described as means 

with standard deviations, and categorical variables were described as frequencies and 

percentages. The assumptions of normality, linearity and homogeneity were checked. 

Mahalanobis distance indicated that there were no multivariate outliers. A square root 

transformation was employed for both depression and anxiety scores to correct for positive 

skew. Resilience scores were reflected prior to square root transformation to correct for 

negative skew. Missing data were treated by pairwise exclusion. 

 

Independent sample t-tests were used to determine the association of visual impairment, 

epilepsy, and pain with children’s sleep problems. Correlations were used to assess the 

relationship between children’s characteristics, children’s sleep problems, caregivers’ sleep 

quality, caregivers’ psychological health (depression, anxiety, stress), wellbeing and 

resilience. Standard multiple regression analyses assessed the unique contribution of 
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predictor variables (motor impairment, visual impairment, pain, epilepsy, night-time 

attention, child’s sleep quality, and caregivers’ sleep quality) to the variance in psychological 

health and wellbeing (depression, anxiety, stress, wellbeing, resilience). Variables having a 

significant bivariate correlation with p< 0.10 were selected as candidates for the regression 

models.  

 

Results 

Sample Characteristics  

Of 383 potential participants identified, 94 participants responded (response rate of 25%).  

Most caregivers were mothers, working as full-time carers, and living in a two-parent home. 

Caregivers’ mean age was 41.87 years (SD =7.59). Their children with CP were aged 

between 4 and 14 (mean age = 9.24 ± 2.52 years; boys=50 (53%)) and were representative 

across GMFCS levels. Most children were classified as having either hemiplegia or 

quadriplegia (Table 1).  

 

The average nightly sleep duration for caregivers was 6:05 hours (SD=1:25; range=2:00-

9:00). Poor sleep quality was reported for 71% of caregivers. Sleep problems were reported 

for 55% of children. Twenty (25%) families reported poor sleep for both the child and the 

caregiver whereas 32 (40%) reported poor sleep for the caregiver only and 18 (23%) for the 

child only. As shown in Figure 1, 44% of caregivers reported poor psychological health with 

17% reporting depression, 19% anxiety and 24% stress at moderate or severe levels. 

Although 86% reported high or very high levels of resilience, only 25% of caregivers 

reported positive mental wellbeing.  

 

Association between Children’s Characteristics and Children’s Sleep 

Presence of visual impairment was related to children’s sleep problems (t(88)=-2.54, 
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p=0.013, d=0.49). However, presence of epilepsy (t(88)=-1.90, p=0.061) or pain were not 

associated with children’s sleep problems (t(89)=-1.073, p=0.286). 

 

Association between Children’s CP and Sleep Characteristics and Caregiver’s Sleep, 

Psychological Health and Wellbeing 

Older age was associated with fewer sleep problems in children. Need for night-time 

attention was associated with a greater number of sleep problems in children (Table 2). 

Greater sleep problems in children were correlated with poorer caregivers’ sleep quality. 

Poorer caregivers’ sleep quality was significantly correlated with poorer psychological health 

(depression, anxiety, stress) and mental wellbeing, but not resilience. Relationships between 

caregiver sleep and caregiver psychological health and mental wellbeing were stronger than 

those between the children’s sleep and caregiver psychological health and mental wellbeing. 

 

Caregivers of children with more severe motor impairment reported greater depressive 

symptoms. Those with children requiring greater night-time attention reported greater 

depressive symptoms, higher stress and poorer wellbeing. Finally, caregivers of children with 

visual impairment reported poorer wellbeing. No child characteristics were associated with 

caregiver anxiety or resilience. 

 

Five standard multiple regression analyses were conducted (Table 3). In the first regression, 

27.5% of the variance in caregiver depression was explained by motor impairment, night-

time attention, children’s sleep problems and caregivers’ sleep quality, F(4, 73)=6.919, 

p<0.001. Caregivers’ sleep quality was a significant unique predictor, predicting 11.7% of 

variance. 
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For caregiver anxiety, 18.3% of the variance was explained by night-time attention, 

children’s sleep problems and caregivers’ sleep quality, F(3, 74)=5.539, p=0.002. Caregivers’ 

sleep quality was the only significant unique predictor, predicting 17.1% of variance. 

 

For caregiver stress, 18.9% of the variance was explained by visual impairment, night-time 

attention, children’s sleep problems and caregivers’ sleep quality, F(4, 70)=4.067, p=0.005. 

Caregivers’ sleep quality was the only significant unique predictor, predicting 8.6% of 

variance. 

 

For caregiver wellbeing, 25.0% of the variance was explained by visual impairment, night-

time attention, children’s sleep problems and caregivers’ sleep quality, F(4, 71)=5.901, 

p<0.001. Caregivers’ sleep quality was a significant unique predictor of caregiver wellbeing, 

predicting 7.2% of variance. 

 

For caregiver resilience, only children’s sleep problems met the p < 0.10 inclusion criteria, 

which had already been established by bivariate correlation, therefore regression analysis was 

unnecessary.  

 

Discussion 

Our study is the first to focus on the associations between children’s sleep problems and 

caregiver’s sleep quality on a broad conceptualization of caregiver psychological health, 

including symptoms of ill-health as well as wellbeing. In the current sample, 55% of children 

experienced sleep difficulties and poor sleep quality was reported for 71% of caregivers. In 

terms of psychological health and wellbeing, 44% of caregivers reported depression, anxiety 

or stress at moderate or severe levels and only 25% of caregivers reported positive mental 
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wellbeing. Despite this, our results highlight the importance of also examining resilience as a 

separate construct, with 86% of caregivers reporting high to very high levels of resilience. 

Identification of caregivers vulnerable to poor psychological health allows for the 

implementation of responsive support services and the development of anticipatory support 

services. In addition, identification of psychological strengths of caregivers may provide a 

platform for a strengths-based approach to treatment. 

 

Children’s sleep problems were associated with caregivers’ depression, anxiety, stress and 

wellbeing, but once caregivers’ own sleep was accounted for children’s sleep was no longer a 

significant predictor. In addition, 40% of caregivers experienced sleep difficulties in the 

absence of sleep problems for their child, lending some support to the notion that there may 

be a range of other reasons contributing to caregiver sleep quality. This suggests that 

attention should be paid to addressing the specific causes and impacts of deficits in 

caregivers’ own sleep, with child’s sleep considered as just one of the factors that can lead to 

prolonged disruption in sleep patterns for caregivers. 

 

As we predicted, caregiver’s sleep quality was associated with caregiver psychological health 

(including depression, anxiety, stress) and wellbeing; but not resilience. Our findings are 

consistent with previous research using broad measures of psychological health with mixed 

populations of children with disability (Bourke-Taylor et al., 2013) and depression-specific 

measures with CP samples (Lee et al., 2018; Safer et al., 2016; Wayte et al., 2012), and 

provide further support for the importance of sleep for psychological health and wellbeing 

among caregivers of children with CP.  

 

Results indicate that children’s sleep problems and their need for night-time attention are 
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each separately and strongly associated with caregivers’ sleep quality, consistent with 

previous research among caregivers of children with disabilities including CP (Bourke-Taylor 

et al., 2013; Morelius & Hemmingsson, 2014; Wayte et al., 2012). McCabe et al. (2015) 

reported that positioning support, settling routines, and behavioural difficulties were the most 

common reasons reported for night-time attention by parents of children with CP. In the 

current study, the factor most correlated with a need for night-time attention was motor 

impairment severity, although still only at a moderate level. This may reflect the higher need 

for activities such as re-positioning and/ or use of continence aids, but also need for activities 

which might wake only the parent, such as control of night-time feeds. Our results, in 

combination with previous research, suggest that the development of night-time management 

strategies and options for night-time respite, particularly for caregivers of children with 

greater motor impairment may improve caregivers’ sleep quality.  

 

Our results confirm that children’s sleep problems are moderately associated with the 

presence of a visual impairment as reported by others (Horwood et al., 2019). Visual 

impairment is common in children with CP, and 45% of children in the current study were 

reported to have some degree of visual impairment. This highlights the importance of 

identifying at-risk families of children with a visual impairment early and managing 

children’s sleep problems with an anticipatory approach.  

 

Children’s sleep problems were not associated with a child having epilepsy or parent-reported 

pain in this cohort. The link between epilepsy and sleep quality is inconsistently reported 

(Horwood et al., 2019). Our finding for epilepsy is similar to others who have not found a 

relationship between sleep and epilepsy (e.g., Adiga et al., 2014; Horwood et al., 2018; Ming 

et al., 2014; Newman, O'Regan, & Hensey, 2006). In this sample, most children with epilepsy 
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(91%) used antiepileptic medication, which may have reduced seizure frequency, and 

protected children’s sleep. In addition, the sedative properties of many antiepileptic 

medications may also have improved children’s sleep.  

 

Pain reporting in this study was retrospective and parent proxy, which may have influenced 

the ability to associate pain with night-time waking or poor sleep quality, particularly for 

children with severe communication limitations. Previous parental reports indicate night-time 

pain is strongly associated with sleep problems in children with CP (Horwood et al., 2018). 

Future research would benefit from night-time pain monitoring, using validated observation 

scales such as the Face, Legs, Arm, Cry, Consolability (FLACC) scale, or a suitable child 

self-report scale such as the Faces Pain Scale.  

 

Limitations and Future Directions 

Findings should be interpreted with a few limitations in mind. Although all motor severity 

(GMFCS) and communication impairment (FCCS) levels are represented, at 25%, the 

response rate was modest. Unfortunately, data was not collected about non-responders 

limiting our ability to identify possible bias in the sample. Well established, validated and 

comprehensive sleep questionnaires were used to minimize recall or social desirability biases. 

However, as noted in the Method, the PSQ has not been validated with children with CP 

(Bautista et al., 2018) and data was self-reported. The PSQ is also orientated toward sleep-

related breathing disorders and their consequences and does not assess all sleep disorders in 

children. The use of subjective measures assessing a broader range of sleep problems or 

objective measures (i.e., sleep diaries, actigraphy or polysomnography and pain monitoring) 

is recommended for future research. Despite this, parental reports of sleep disturbances and 

objective measurement of sleep have been shown to concur (Pollock, 1994). Additionally, 
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this study used a cross-sectional design where the direction or causality of relationships 

cannot be determined. Previous research suggests that the relationship between typically 

developing children’s sleep, caregivers’ sleep, and caregivers’ psychological health and 

wellbeing are likely to be bidirectional (Riemann, Berger, & Voderholzer, 2001; Weissman et 

al., 2006). Longitudinal studies exploring the interaction of sleep and psychological health 

and wellbeing among caregivers of children with CP can provide information on the direction 

of such relationships and assist in understanding the precise etiology pathways that lead to 

sleep disturbances in caregivers of children with CP.  

 

Conclusions 

This study highlights the association between sleep and psychological health among 

caregivers of children with CP, which is especially important given the high proportion of 

caregivers who experience sleep difficulties. Caregivers’ sleep quality, rather than children’s 

sleep problems, was found to be strongly associated with caregiver psychological health and 

wellbeing. Responsive and anticipatory support services that address caregivers’ sleep, and 

caregivers’ psychological health are urgently needed. Interventions that enhance caregivers’ 

sleep quality may result in improved caregiver psychological health and are essential in 

assisting caregivers to continue to provide the crucial care required for their child.  

 

Key Messages 

 Children’s sleep problems were related to worse gross motor function and the 

presence of visual impairment. 

 Caregiver’s sleep quality was related to worse caregiver depression, anxiety, stress 

and mental wellbeing. 
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 The correlation between caregiver’s sleep and their psychological health was stronger 

than the correlation between their children’s sleep problems and caregiver’s 

psychological health. 

 Caregiver’s resilience was not associated with their children’s sleep problems or their 

own sleep quality.  
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Table 1 

Characteristics of Children with CP and their Caregivers 
Child Characteristics N (%) 

Sex 

Male 

Female 

 

50 (53) 

44 (47) 

Motor impairment (GMFCS) 

I 

II 
III 

IV 

V 

 

24 (26) 

20 (21) 
16 (17) 

10 (10) 

24 (26) 

CP motor distribution ǂ 

Diplegia 

Hemiplegia 

Quadriplegia 

 

13 (14) 

40 (43) 

40 (43) 

CP motor types* 

Spasticity  

Dyskinesia 

Ataxia 
Hypertonia  

 

68 (72) 

24 (26) 

35 (37) 
32 (34) 

Communication impairment (FCCS) 

I 

II 

III 

IV 

V 

 

35 (37) 

16 (17) 

7 (7) 

10 (11) 

26 (28) 

  

Visual impairment 45 (48) 

Epilepsy 

Uses epilepsy medication 

33 (35) 

29 (31) 

Report experiencing pain** 
Daily 

Weekly  

Monthly  

Frequency not stated 

57 (61) 
22 (23) 

21 (22) 

9 (10) 

5 (5) 

Caregiver Characteristics N (%) 

Family role 

Mother 

Father 

Step-parent 

Grandparent 

Foster carer 

 

81 (86) 

6 (6) 

2 (2) 

3 (4) 

2 (2) 

Family support 

Two parents living at home 
Single parent 

 

76 (81) 
18 (19) 

Employment/volunteer 

Full time 

Part time/casual 

Full time carer 

 

17 (18) 

34 (36) 

43 (46) 

Typical number of nights the child sleeps with caregiver per week ǂ 

Never/rarely 

1-2 nights  

3-4 nights  

5-7 nights  

 

58 (62) 

19 (20) 

4 (4) 

12 (13) 

Typical number of responses to child’s night-time needs per night ǂ 

Never/rarely 
1-2 times  

3-4 times  

5-6 times  

 

21 (23) 
38 (41) 

14 (15) 

7 (8) 
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6+ times  12 (13) 

Note. GMFCS (Gross Motor Function Classification Scale), FCCS (Functional Communication Classification 

System). 
ǂ N<94 due to missing data 

* Percentage total does not equal 100% because some participants indicated that their child had more than one 

motor type, e.g. spasticity and dystonia. 
** Percentage total does not equal 100% due to rounding 
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Table 2 

Correlations (p-value) between Child’s Characteristics, Child’s Sleep Quality, Caregivers’ Sleep Quality, Depression, Anxiety, Stress, 

Wellbeing and Resilience 
 GMFCS Visual Pain Epilepsy Attention PSQ PSQI Depression Anxiety Stress Wellbeing Resilience 

Age 0.119 

 0.258 

0.113 

 0.285 

-0.140 

 0.182 

0.102 

 0.332 

-0.154 

 0.145 
-0.255  
0.015 

-0.031  

0.781 

-0.016  

0.884 

-0.110  

0.312 

-0.101  

0.360 

0.035  

0.749 

-0.006  

0.959 

GMFCS  0.383 

 <0.001 

-0.042 

 0.690 
0.483 

 <0.001 
0.344 

 0.001 

0.142  

0.178 
0.231  
0.035 

0.212  
0.048 

0.056  

0.604 

0.088  

0.419 

-0.125  

0.248 

-0.036  

0.743 

Visual 

impairment 

  -0.070 

 0.506 
0.443 

 <0.001 

0.174 

 0.098 
0.261  
0.013 

0.329  
0.003 

0.106  

0.327 

0.097  

0.370 

0.184  

0.092 
-0.270  
0.012 

0.139  

0.203 

Pain    -0.149 

 0.154 

-0.020  

0.847 

0.113  

0.286 

0.090  

0.421 

0.016  

0.881 

-0.024  

0.827 

0.096  

0.378 

-0.034  

0.756 

-0.073  

0.503 

Epilepsy     0.208 

 0.048 

0.199  

0.061 
0.222  
0.045 

0.149  

0.168 

0.019  

0.863 

0.083  

0.448 

-0.095  

0.382 

0.037  

0.739 

Night-time 

attention 

     0.520  
<0.001 

0.328  
0.003 

0.247  
0.021 

0.182  

0.091 
0.232  
0.033 

-0.226  
0.036 

0.014  

0.899 

PSQ       0.470  
<0.001 

0.363  
0.001 

0.273  
0.010 

0.305  
0.004 

-0.373  
<0.001 

0.188  

0.082 

PSQI        0.513  
<0.001 

0.429  
<0.001 

0.451  
<0.001 

-0.481  
<0.001 

0.183  

0.110 

DASS 

Depression a 

        0.792  
<0.001 

0.806  
<0.001 

-0.712  
<0.001 

0.612  
<0.001 

DASS  

Anxiety a 

         0.820  
<0.001 

-0.665  
<0.001 

0.477  
<0.001 

DASS  

Stress 

          -0.730  
<0.001 

0.565  
<0.001 

WEMWBS            -0.730  
<0.001 

RS-14 a b            _ 

Note. GMFCS (Gross Motor Function Classification System), PSQ (Pediatric Sleep Questionnaire), PSQI (Pittsburgh Sleep Quality Index), DASS (Depression 

Anxiety Stress Scale), WEMWBS (Warwick-Edinburgh Mental Wellbeing Scale), RS-14 (Resilience Scale). 
a square root transformation, b reversed 

p-values in bold are significant
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Table 3 

Standard Multiple Regression Analyses Predicting Caregiver Psychological Health and Wellbeing 

 DASS depression a DASS anxiety a DASS stress WEMWBS 

Variables B SE  B SE  B SE  B SE  

Constant -0.262 0.549 _ 0.237 0.439 _ 2.153 3.020 _ 60.858 2.613 _ 

GMFCS 0.106 0.125 0.089 _ _ _ _ _ _ _ _ _ 

Visual 

impairment 
_ _ _ _ _ _ 0.139 2.350 0.007 -2.352 2.060 -0.125 

Pain _ _ _ _ _ _ _ _ _ _ _ _ 

Epilepsy _ _ _ _ _ _ _ _ _ _ _ _ 

Night-time 

attention 
-0.041 0.174 -0.028 0.041 0.154 0.033 0.245 1.050 0.030 -.0360 0.899 -0.049 

PSQ 2.054 1.465 0.177 1.105 1.349 0.108 7.276 9.110 0.108 -10.001 7.866 -0.165 

PSQI 0.176 0.051 0.401** 0.131 0.046 0.349** 0.897 0.329 0.354** -0.722 0.276 -0.317* 

Note. DASS (Depression Anxiety Stress Scale), WEMWBS (Warwick-Edinburgh Mental Wellbeing Scale), GMFCS (Gross Motor Function 

Classification System), PSQ (Pediatric Sleep Questionnaire), PSQI (Pittsburgh Sleep Question Index); B - , SE -  
a log transformation 

* p < .05 ** p < .01 
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Figure 1. Caregiver Psychological Health, Wellbeing and Resilience 

 


