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Abstract 
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Cerebral palsy (CP) affects the child, their family and the wider community. 

Children with cerebral palsy Gross Motor Function level (GMFCS) IV/V often 

have severe scoliosis and while surgery is effective, the risks associated with 

surgery are high. 

Parents, carers and medical professionals struggle with choosing interventions, 

and there are only case series to provide information. That families will consider 

spinal fusion surgery, despite high complication rates, demonstrates the 

suffering for some children with scoliosis. Therefore, this thesis asked: 

1. Does surgery for scoliosis improve quality of life (QoL) and clinical 

outcomes for children with CP (GMFCS level IV/V) at 6, 12 and 24 

months compared to children with CP who declined spinal surgery? 

2. What influences a family’s decision to proceed with surgery or not, and 

are they happy with their decision? 

A prospective observational study was conducted over two years, of families 

choosing (n=21) or declining (n=21) spinal fusion surgery for their child. 

The first study captured outcomes of spinal fusion surgery in children with CP 

and scoliosis in terms of QoL, pain, surgical complications, and improvement in 

Cobb angle at baseline, 6, 12 and 24 months after surgery. Children living with 

cerebral palsy at GMFCS level IV/V, including a surgical group (n=21, 10 

female, 11 male), ages 14.4 (2.1) years (mean (SD)) and a non-surgical group 

(n=21, 12 female, 9 male), ages 13.8 (1.8) years). Quantitative outcomes 

collected included Caregiver Priorities and Child Health Index of Life with 

Disabilities (CP Child, primary outcome), the Cerebral Palsy Quality of Life 

Questionnaire (CPQOL), Non-Communicating Children’s Pain Checklist — 
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Revised (NCCPC-R), Canadian Occupational Performance Measure (COPM) 

and review of patient records. 

The CP Child overall score showed at 12 months the surgical group had higher 

scores, recording 95.2 (8.7) out of 100 compared to 44.8 (8.7) for the non-

surgical group, and after two years the effect was even greater 99.5 (2.8); 40.4 

(2.8; p<0.001). NCCPC-R also improved after spinal surgery. At 12 months the 

surgical group had a pain score of 7.9 (5.6) compared to 34.1 (5.4) for the non-

surgical group and the effect was maintained at two years for the surgical group 

4.1 (2.5), however the non-surgical group pain slightly worsened 34.7( 6.2) 

(p<0.000). Surgical correction of the scoliosis was demonstrated by 

improvements in Cobb angles and the improvements were maintained. There 

were 13 minor complications and two major complications, and the complication 

rate was in keeping with rates reported in the current literature. 

The second study served a dual purpose by allowing deeper understanding into 

the experience of the family living with a child with CP and scoliosis and greater 

insight into the process of decision-making regarding spinal surgery. The 

methodological approach used was interpretive phenomenology. The parents of 

the children were those who chose surgery (n=21, 20 female, 1 male) or 

decided against surgery (n=21, 19 female, 2 male). Semi-structured interviews 

were conducted in order to collect data. 

There were significant emotional, physical as well as financial costs of having a 

child with CP and scoliosis. The families of children who experienced frequent 

spinal pain and poor QoL described opting for surgical intervention and 

accepted the potential risks and complications of surgery to improve their child’s 
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QoL. Families reported that scoliosis surgery helped to alleviate their child’s 

spinal pain and improve overall QoL for their child. Families were happy with 

their decision to have surgery. Some families did not feel the severity of pain 

was worth taking the risk of complications as they did not feel surgery would 

improve their child’s pain or QoL. Families were happy with their decision if their 

child’s conditions remained unchanged, but some families questioned their 

decision if their child’s pain was increasing and their QoL was deteriorating. 

Some families regretted their decision if they felt they left it too late to take up 

the surgery. 

Conclusion 

QoL and pain influenced the family’s decision-making. Families of children with 

CP, GMFCS level IV and V with scoliosis elected to proceed with spinal surgery 

for their child if they had poor quality of life and severe pain, and were happy 

with their decision at 6, 12 and 24 months post operatively. Families of children 

declined surgical intervention for their child if they had good quality of life and 

low levels of pain, however if their child’s QoL decreased and their pain 

increased they became unhappy with their original decision. Emotional and 

physical costs to themselves and their child, social isolation as well as financial 

burdens caring for a child with scoliosis and cerebral palsy, were described. 

Clinical Recommendations 

I recommend that research findings are shared with families in an accessible 

format to inform families of the benefits and risks of surgery in this population 

and assist in this difficult decision.  
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Chapter 1: Introduction 
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Introduction 

Cerebral palsy (CP) affects the child, their family, and the wider community. The 

rates of scoliosis reported in this population are varied, however studies report 

an incidence between 38% and 64%, increasing with levels of impairment 

(Hägglund et al., 2018). That families will consider spinal fusion surgery, despite 

high complication rates, demonstrates the negative effects of scoliosis which 

include pain, problems in sitting balance, cardiopulmonary dysfunction, and 

gastrointestinal dysfunction( (Roberts & Tsirikos, 2016; Whitaker et al., 2015). 

Many factors are involved in a family’s decision whether to choose surgical 

fixation of the scoliosis for their child, including resources, ability to cope, or 

level of confidence in the surgeon (Adams et al., 2019; Glanz, 2013). However, 

access to, and consideration of, empirical evidence of the effects of surgery on 

pain, quality of life (QoL) and physical function might assist in the decision-

making process. 

This thesis describes the processes that families go through in deciding whether 

to choose spinal fusion surgery for their child with CP. It is a difficult decision. 

The PhD candidate has worked in the field of Paediatric Orthopaedics for an 

extensive period. This chapter provides background and context to this thesis. 

The thesis was developed between 2013 and 2021 and ethics approval 

provided in 2014. For this reason Chapter 1 and Chapter 2 cite documents, 

literature, and materials from the conception of the thesis, up to and including 

2018. Literature published since then will be incorporated into the subsequent 

chapters including the discussion sections. The thesis concludes with the 

integration of contemporary materials, to enable recommendations for current 

practice. 
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Cerebral Palsy 

CP is a disorder of movement and or posture and motor function as defined by 

the Australian Cerebral Palsy Register as resulting from a non-progressive 

interference, lesion, or abnormality originating in the immature brain. It is also: 

1. a disorder of movement and/or posture and motor function 

2. an umbrella term for a group of disorders 

3. a condition that is permanent, but not unchanging (Australian Cerebral 

Palsy Register group, 2013; Graham, 2003). 

Information concerning CP in Australia is captured by the Australian Cerebral 

Palsy Register (ACPR), an electronic research database containing information 

from registers in each Australian State and Territory. The frequency, severity 

and putative causes of CP are recorded in this database. The report, published 

in 2013 using data downloaded in 2012, provides a summary of the data 

collected from birth years 1993 to 2006 and shows a trending decrease in the 

frequency of CP reported in 2003–2006 compared with the proceeding 3-year 

period (2000–2003), although this decrease does not reach statistical 

significance. CP can be acquired any time during the perinatal period. The 

database also includes cases of CP occurring after 28 days, and before two 

years, of life. 

The prevalence of congenital CP in Australia is estimated to be 2.1 per 1000 

live births (Australian Cerebral Palsy Register group, 2013). According to the 

Cerebral Palsy Alliance, an Australian child is born with CP every 15 hours. 

There are approximately 17 million people living with CP worldwide, with over 

34,000 of these in Australia (Australian Cerebral Palsy Register group, 2013). 
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The recognised perinatal risk factors for CP include prematurity, low birth 

weight, plurality, and male sex (Australian Cerebral Palsy Register group, 

2013). The report shows that for the cohort born between 1993 and 2006: 

 41.3% of children with CP were born before 37 completed weeks 

gestation (preterm) compared to 8.25% of all newborns. 

 41.7% of infants with CP weighed less than 2500g at birth, compared to 

6.4% of all newborns. 

 11.9% of those with CP were from multiple births compared to 3.3% of 

the Australian population. 

 More males (57.3%) than females (43.7%) were registered with the 

ACPR during the reporting period. 

The prevalence of CP acquired after 28 days and before two years of life is 1.2 

per 10,000 live births (Australian Cerebral Palsy Register group, 2013). The 

predominant cause of later acquired CP is a cerebral vascular accident (CVA), 

either spontaneous or associated with surgical or cardiac complications 

(Australian Cerebral Palsy Register group, 2013). Other causes include 

infections, falls, motor vehicle accidents (MVA), accidental and non-accidental 

injuries (Australian Cerebral Palsy Register group, 2013). 

CP may be classified based on movement disorder, topographical pattern, or 

functional abilities. Rethlefsen et al. (2010) estimated that approximately 80% of 

children with CP have a movement disorder. Movement disorders are classified 

as being either spastic, dyskinetic, ataxic or hypotonic. Spastic CP is the most 

common type of movement disorder in CP (Reid et al., 2011). Children with 

spastic CP have increased muscle tone, which makes movement difficult. 
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Dyskinetic CP causes children to have abnormal involuntary movements, while 

in ataxic CP children have unsteady, shaky movements or tremors and 

problems with balance (Reid et al.,2011). 

 In hypotonic CP, children have diminished muscle tone, appear floppy, and, in 

some cases, cannot hold up their heads. The ACPR (2013) report shows that, 

of all children registered, 86.5% had spastic CP, 5.3% had ataxic CP, 5.9% had 

dyskinetic CP and 2.2% had hypotonic CP. For the remaining 1.3% of children 

the type was undocumented or unknown. ACPR (2013) data show that 

topographically, 38.8% of children had monoplegia/ hemiplegia, 37.5% had 

diplegia, 2.8% had triplegia and 20.9% had quadriplegia. Monoplegic CP 

involves only one limb, hemiplegia involves one arm and one leg on the same 

side of the body, diplegia means both legs are affected, triplegia means three 

limbs are affected and quadriplegia affects both arms and legs (Colver et al., 

2014). 

Functional mobility of children with CP can be further classified using the Gross 

Motor Function Classification System (GMFCS) developed by Palisano et al. 

(Palisano et al., 1997). This system refers to the child’s ambulatory function, 

including information about their use of mobility aids and performance in sitting, 

standing, and walking. 

Children classified as GMFCS( Figure 1.1): 

 Level I can walk unaided indoors and outdoors but their speed, balance 

and coordination are impaired. 
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 Level II can walk indoors and outdoors unaided but find walking difficult 

on uneven surfaces. Some use handheld devices or wheelchairs for long 

distances. 

 Level III can mobilise indoors and outdoors but require a mobility device. 

 Level IV, self-mobility is severely limited even with assistive devices. 

These children use wheelchairs most of the time, although they may 

participate in standing transfers. 

 Level V, physical impairments restrict voluntary control of movements 

and the ability to maintain head and neck positions against gravity. 

These children cannot sit, stand, or mobilise independently (Palisano et 

al., 1997). 

Data from the 2013 ACPR show that the current number and percentage of CP 

cases classified as GMFCS levels I to IV are: level I, 702 cases (35.5%), level 

11, 485 cases (24.5%), level 111, 212 (10.7%), level IV, 242 (12.2%) and level 

V, 279 (14.1%) respectively. 
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Figure 1.1 GMFCS levels (Palisano et al., 1997) 

Associated impairments are common in children with CP, including scoliosis. 

ACPR (2013) data show that at age five, 30% of registrants had epilepsy, more 

than 50% had an intellectual impairment, 60% had some form of speech 

......................................................................................... T'ciMFcs .. c;;; i .. i ..................................................... . 
j Youth walk at homt, school, outdoon and In the 
! community. Youth are ab(e to climb cu<bJ and su1ln 
•
1
: without physic-at assbtance or a ramns. They p('rform 
. gross motor skills such as running and jump'°i but 
! spffd, b&l1nct and coordlnauon 111 llmlt~. 

! 
i 

.................................... , .......................................... , ........ ,.f,, ... , .... , ............................. , ..................................... , .... , ..... .. 
! GMFCS Level II 
i Youth walk In most SOUl"'IS but environmental 
; fa.ctM alld ptrsonal cholc~ influence mobility chokes. 
I At school 01' WOfk they may rtqlllre a hand he(d mobtllty 
i dtvkt fo, s,ftty and climb narrs hOldint onto ti 
: rallifll. Outdoors and in the community youth may 
! use whee-ltd moblllty whe-n t,avetfnt loog dh.tances. 

! 
! 
! GMFCS Level Ill 
i Youth are capabte of waUtina uslog a hancMlC!'ld mobitfty· 
! <Wike. Youth may climb natN hOldlnt onto a raltlnt 
f With supeMtiOn 0( asslsu,nce. At schooC lhty rtWly ~,. 
E propel a manual whe-elchair or use powe,red mobltfly. 
i Outdoon and Sn the community youth are trat1iPorted i in a wt!Nlchair or ust powertd mobility, 

j 
.......................................................................................... ! ....................................................................................... .. 

l GMFCS Level IV 
j Ycvlh us, wfleeled maolllly In molt ... ,1 • .,. PhyslGal 
E assistance or 1·2 pcroplt Is <equlrtd fOf ttanstel'S, 
J lndOOrs. youth may walk shOrt dlstMCH with physical 
i autstAnCc, use ~ed mobtUty or a bOdy wppon 

i ;::~o=~~i::~s=~~=~ powered 
j ""'"'"''"· ! 
! GMFCS Level V 
! Youth art transported in a ma.nua., ~e:hal, In au 
! Sfttln,s. Youlh art Umlled tn their ability to maintain 
i Mtljravfty htM and m,nk pc,sturei and COl'ltrOC te,a ind 
! arm movtments. SeU•mobillty Is st'Vtfely limited, even 
I with t"' use of aulnlvc t«hno!OIY, 

! 
i 

.......................................................................................... i ........................................................................................ . 
G#IU~ ,.,..._" ... . , .. , 10,.,,11,fd Ollid .....,. )t;J•• U 

(rif!M. -,.,~ w 
IMlfMlll'll ~ O r.tfJGfllWII.N IIMdW....,..,.. ,..,.,, 

'l'f"flwi<Mtt!'!'lttlW!\6IIWM!!I 



8 

impairment, 40% had impaired vision and 10% were hearing impaired. CP also 

results in progressive secondary musculoskeletal pathology in most children 

(Graham & Selber, 2003). Musculoskeletal effects include hip subluxation or 

dislocation and scoliosis. According to Renshaw et al. (1995) the prevalence of 

hip subluxation and dislocation can be as high as 47%. Children with CP are 

also more likely to develop scoliosis (Persson-Bunke et al., 2006; Renshaw et 

al., 1995). 

Neuromuscular Scoliosis 

Neuromuscular conditions such as CP can result in neuromuscular scoliosis 

(NMS). According to the Cobb definition, scoliosis is defined as lateral curvature 

of the spine, measured on a radiograph of at least 10 degrees (Cobb, 1948). 

Scoliosis is a three-dimensional deformity involving the coronal plane, sagittal 

plane, and axial plane in the spinal column. The curve pattern is based on the 

apex of the curve, a long single thoracolumbar curve is the dominant 

radiological pattern in children with NMS (Kotwicki, 2008b; Mercado, 2007). 

Lonstein and Akbarnia (1983) further classified the curve pattern of patients with 

CP into two groups, those with and those without pelvic obliquity (Lonstein & 

Akbarnia, 1983). Pelvic obliquity is when one side of the pelvis is higher than 

the other (Porter, 2007) (Figure 1.2). 
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Figure 1.2 Pelvic obliquity 

A) Demonstrates the clinical appearance of pelvic obliquity, while B) shows the radiographic 

appearance of pelvic obliquity with the ribs impinging on the pelvis shown in the circle 

(accessed: musculoskeletalkey.com) 

The prevalence of scoliosis in children with CP is 38 to 64% (Driscoll & Skinner, 

2008; Roberts & Tsirikos, 2016). Scoliosis most frequently occurs in children 

with severe CP (GMFCS level IV and V) and the risk of developing scoliosis 

increases with age (Persson-Bunke, 2012). Persson-Bunke et al. (2012) 

demonstrated among a sample of 666 children in Sweden that those with 

GMFCS level IV or V had a 50% chance of developing moderate or severe 

scoliosis by the age of 18 years while those with GMFCS levels I and II were at 

minimal risk. This indicates that although the primary lesion in CP is not 

progressive, many of the acquired clinical problems such as scoliosis are not. 

The development of scoliosis in children with CP is due to the combination of 

poor muscle control, spasticity, and muscle weakness. The abnormal curvature 

A B 
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develops as a result of the effects of gravity on the vertebral column (Kotwicki & 

Napiontek, 2008; Roberts & Tsirikos, 2016). The natural history of scoliosis in 

children with CP has been described by Kotwicki and Jozwiak (2008). There is 

usually an early onset with a flexible spine deformity and then, as the child 

grows, a relatively fast progression can occur that often results in a rigid, 

structural curve. The typical neuromuscular curve is a long C shaped curve 

which affects the thoracic and lumbar spine (Roberts & Tsirikos, 2016). The 

earlier the curve develops in NMS, the more likely it is to progress to a more 

severe rigid curve and, unlike idiopathic scoliosis, progression of the curve does 

not stop at skeletal maturity. Due to aggressive  treatment of infections, 

advances in Intensive care unit ( ICU) and better antiepileptic medications, 

children with moderate-severe impairments/limitations related to CP are now  

living into the adult years, therefore curve magnitude can progress to become 

quite severe over a longer period (Brooks et al., 2014). 

Progression of NMS has consequences for the musculoskeletal and respiratory 

systems as well as for comfort, pain levels and QoL. Patients with NMS have 

been shown to have poorer lung function than individuals without spinal 

deformities (Inal-Ince et al., 2009). Thoracic lordosis can lead to bronchial 

obstruction because of the reduction in the anterolateral diameter of the chest, 

and the scoliosis can cause the lung volume to be decreased. The combination 

of obstruction and reduced lung capacity can result in impaired gas exchange 

(Erickson & Baulesh, 2011). Chest wall deformity, secondary to progressive 

scoliosis, also restricts lung function by decreasing chest wall compliance and 

affecting the mechanical advantage of the respiratory muscles (Inal-Ince et al., 

2009). As the Cobb angle progresses beyond 65%, lung volumes are reduced, 
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and a ventilation/perfusion mismatch can occur which can lead to pulmonary 

hypertension (GI-Run, 2011). Severe spinal deformities such as scoliosis are 

not only associated with respiratory compromise, but also affect QoL and life 

expectancy and frequently result in early mortality (Littleton et al., 2011). 

Progression of spinal deformity can also lead to gastroesophageal reflux 

disease (GORD), swallowing disorders, aspiration, and cardiopulmonary 

complications secondary to chest distortion. GORD and swallowing disorders 

can result in poor nutritional outcomes for children with NMS. Scoliosis has also 

been shown to be associated with pelvic obliquity, windswept deformity, and hip 

dislocation (Persson-Bunke, 2012) (Figure 1.3). 

 

Figure 1.3 Neuromuscular spinal curves 

A) demonstrates the clinic appearance of NMS, while B) shows the radiographic appearance of 

NMS (https://www.orthoinfo.org/globalassets/figures/a00676f02.jpg) 

These musculoskeletal, respiratory, and gastrointestinal impairments affect 

comfort, pain and QoL for children with NMS. Spinal deformities in NMS 

(especially for those classified as GMFCS levels IV and V) can impact on an 

individual’s sitting balance and cause problems with skin breakdown, pressure 
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areas, pain, and difficulty in patient care (Bohtz et al., 2011; Urban, 2011). Pain 

can be caused by pressure areas, skin breakdown or by the ribs resting against 

the pelvis in large neuromuscular curves and is a critical determinant of QoL 

(Massaro, 2013; Ramstad, 2012). 

Scoliosis in CP can result in death. Reid et al. (2012), examined death and 

survival rates of individuals with CP in Australia from 1970–2004, reviewing 

direct and indirect causes of death (Reid, 2012). Although they found issues 

with missing data, the authors showed that the greatest proportion of deaths in 

this cohort (33.5%) were attributed to respiratory causes such as pneumonia, 

respiratory failure, influenza, and pneumonitis and 7% were attributed to 

scoliosis, which also had an impact on respiratory function. An increased 

survival rate over the past half century has been attributed to advances in 

intensive care, advances in ventilator support and scoliosis surgery (Day, 2015; 

Reid, 2012). 

Assessment of NMS 

Assessment of the neuromuscular patient relies on a thorough medical history, 

physical examination, and review of recent spinal radiographs. The Cobb angle 

is measured from spinal radiographs. The Cobb angle was named after the 

American surgeon Dr John Robert Cobb and is used to measure coronal plane 

deformity on posterior-anterior (PA) radiographs in the classification of scoliosis 

(Cobb, 1948). Lines are drawn parallel to the end plates of the vertebral bodies 

at the beginning and end of the curve, a second line is then drawn 

perpendicular to each of the first lines, and the angle between these two lines is 

the Cobb angle (Figure 1.4). The Cobb angle helps to quantify and track the 
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progression of scoliosis; according to the Scoliosis Research Society it is the 

gold standard of scoliosis evaluation (Weinstein, 2001). 

 

Figure 1.4 Cobb angle (accessed e – radiography.net and core concepts) 

Decisions on interventions for children with NMS will depend on the stage of 

skeletal maturity. Skeletal maturity is assessed using the Risser sign (Figure 

1.5) which was developed by Joseph Risser in the early 20th century (Manring, 

2010). Risser showed that the attachment of the iliac apophysis was an 

accurate physiologic sign to indicate the completion of vertebral growth. This 

method involves dividing the iliac wing into quarters and looking at the 

ossification of the apophysis. Risser divided the steps of ossification and fusion 

of the iliac apophysis into six progressive stages (Risser Stages 0–5). Risser 0 

indicates no ossification and Risser 5 begins when the ossified apophysis starts 

fusing indicating skeletally mature (Manring, 2010). 

MEASURING THE COBB ANGLE 

From the top, the 
mos t displaced 
vertebrae 

o---~ ~-;;::_~-,;;------1- From the bottom, the 
m ost d isplaced 
vertebrae 

Source: e-radiography.net and core concepts 
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Figure 1.5 Risser sign (Hacquebord, 2012) 

Differences between NMS and Idiopathic Scoliosis 

Adolescent idiopathic scoliosis (AIS) is different to NMS in several ways (Figure 

1.6). The cause of the scoliosis is unknown. It has been thought that it may 

have a genetic component as nearly 30% of adolescents with scoliosis have a 

family member with scoliosis. It has an overall prevalence of between 1% and 

3% (Djurasovic et al., 2016) and is usually slow in progression 

(https://www.srs.org). It progresses during rapid growth periods and is usually 

painless. 

Clinical features of AIS include rib humps, and shoulder and waist asymmetry 

(Figure 1.6). Treatment options include observation, bracing and surgery. 

Bracing in this population is highly successful. A recent study by the U.S. 

National Institutes of Health (Weinstein SL, 2013) provides strong evidence of 

how bracing effects curve progression. Of patients randomised to wearing a 

brace, at skeletal maturity 75% had curves that did not progress to the 50 

degree threshold for surgery. Of patients randomised to observation at skeletal 

maturity only 42% were not surgical candidates (Weinstein SL, 2013). Surgery 

is recommended in this population when the curve is greater than 40 degrees 
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while the patient is still growing or if the curve continues to progress after 

growth and the curve is greater than 50 degrees. The aim of surgery is to stop 

curve progression and obtain some correction of the curve 

(https://www.srs.org). 

    

 A B C 

  

 D 

Figure 1.6 Clinical features of AIS 

A) Shoulder asymmetry, B) waist asymmetry and body shift to the right, C) rib hump, D) normal 

appearance when viewed from the side (https://www.srs.org/patients-and-families/conditions-

and-treatments/parents/scoliosis/neuromuscular-scoliosis) 

The main difference between AIS and NMS is that in NMS curves continue to 

progress into adulthood and that they are more likely to involve the entire length 
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of the spine, they also associated with a tilted pelvis (Erickson & Baulesh, 2011; 

Weinstein & Ponseti, 1983). 

Interventions for NMS 

The aims of treatment for NMS are different to the aims of treatment for 

idiopathic scoliosis because the patient population and type of curve and its 

features are different. In AIS the aim of intervention is to stop progression of the 

scoliosis, have a well-balanced spine, correct the deformity, and improve the 

cosmetic appearance of the child’s back. In the absence of cure, the main aim 

of all interventions in NMS is to improve the child’s QoL (Sewell MD, 2016). 

There are three types of treatment options for NMS: observation, non-operative 

interventions, and surgical intervention (Brooks & Sponseller, 2016). Options for 

treatment depend on the child’s age, magnitude of the curve, effect of curve on 

patient’s health, rate of progression of the curve, patient’s pre-existing 

comorbidities, the patient’s ability to tolerate treatment and the 

parents’/caregivers’ wishes. 

Observation involves monitoring the magnitude of the curve by measuring the 

Cobb angle at regular intervals. This can be suggested when the curve 

magnitude is small and flexible, if the child is medically unsuitable for surgery or 

the parents elect for their child not to undergo surgery. Non-operative 

intervention in patients with CP and spinal deformity aims to maintain a well-

balanced spine in both the coronal and sagittal plans over a balanced pelvis 

(Brunner, 2020). 
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The use of a thermoplastic brace is usually limited to patients who have early 

onset scoliosis, those with flexible curves or those who have contraindications 

to surgery (Kotwicki et al., 2008). Non-operative support can be supplied in the 

form of wheelchair seating supports. Wheelchair modifications may be better 

tolerated than braces (Roberts & Tsirikos, 2016). The aim of the orthosis is not 

to stop curve progression, but simply to control the thorax and assist with the 

sitting balance in young patients with flexible curves. The evidence for use of 

bracing is mixed (Terjesen, 2000). Bracing in this population is shown to be 

poorly tolerated due to skin irritation, pressure injuries and respiratory problems 

(Roberts & Tsirikos, 2016; Terjesen, 2000). The effectiveness of non-surgical 

treatment in children who have NMS is controversial and data are limited 

concerning efficacy in preventing curve progression. Non-surgical management 

offers limited benefit in influencing the natural history of spinal deformity (Koop, 

2009; Whitaker et al., 2015). A comparative study by Miller et al. (1996), looked 

at the effects of bracing in NMS (Miller, 1996). They observed 21 children with 

CP and scoliosis in braces and 22 children with CP and scoliosis without 

braces. They concluded that the braces had no effect on the scoliosis curve or 

the rate of progression. Other studies, and a review of the literature by Kotwicki 

et al. (2008), found that braces may slow down curve progression, but it was not 

clear that they stop curve progression (Imrie & Yaszay, 2010; Koop, 2009; T. 

Kotwicki & M. Jozwiak, 2008; Terjesen, 2000). 

The aims of surgery are the same as those for non-operative intervention: 

restore trunk alignment, improve respiratory function, alleviate the pain caused 

by the impingement of the ribs against the iliac crest, provide better wheelchair 
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tolerance and improve QoL. Surgery does not aim to reduce the Cobb angle to 

an absolute minimum (Longstein, 2002; McCarthy et al., 2006). 

The indications for spinal fusion surgery are a curve magnitude of 45 to 50 

degrees in children 10 years of age or more, especially if there is documented 

deterioration in their functional abilities, and potential for future growth as 

demonstrated by the Risser sign (Beckmann et al., 2016; Miyanji et al., 2018; R. 

Murphy & J. Mooney, 2019; Roberts & Tsirikos, 2016). 

Children with CP GMFCS level IV or V usually have long lumbar or 

thoracolumbar C shaped curves with pelvic obliquity and unbalanced spines 

(Lonstein J, 1983; Mineiro & Yazici, 2020). Surgical approaches include 

posterior surgery alone, or anterior release with posterior instrumentation 

(Thacker M, 2002). The most frequently performed surgical procedure is a one-

stage posterior instrumentation and fusion of the thoracic and lumbar spine with 

correction of the pelvic obliquity and pelvic fixation (Mineiro & Yazici, 2020; 

Shavyrin et al.) (see Appendix for description of surgery). 

Complications in CP scoliosis surgery should be considered the rule, rather 

than the exception (Erickson & Baulesh, 2011; Imrie & Yaszay, 2010). The 

incidence of complications ranges from 17.9% to 80%, with mortality rates of up 

to 7% (Master et al., 2011; Reames et al., 2011). Complications can range from 

those considered to be easily managed to those that are potentially life 

threatening. Complications can include respiratory (pneumonia, respiratory 

depression, pneumothorax), gastrointestinal (Paralytic Ileus, Superior 

mesenteric artery syndrome, constipation), neurological (decreased motor 

function), genitourinary (urinary retention), wound infections, blood loss, 
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pseudoarthrosis, metalwork failure, and death (Anastasio et al., 2020; Bendon 

et al., 2016). 

Pulmonary complications are one of the most common complications in this 

patient population and may include the need for prolonged intubation post-

surgery. Rates of respiratory complications range from 8% to 35% (Imrie & 

Yaszay, 2010). A systematic review and meta-analysis conducted by Sharma et 

al. (2011) examined 68 cohort and case control studies with a total of 15,218 

patients with NMS and found a pulmonary complication rate of 22.71% (Sharma 

et al., 2013). Pneumonia and atelectasis were the most common respiratory 

complications found post operatively in this population (Lonstein, 2012; 

Mohamed Ali, 2010). 

Postoperative wound infections are more frequent in the CP population than in 

the AIS population, with rates ranging from 5% to 15% (Imrie & Yaszay, 2010; 

Whitaker et al., 2015). A review of the Scoliosis Research Society data 

collected over three years and including 19,360 cases, found that patients with 

NMS had a superficial wound rate post-surgery of 1.7% compared to 0.5% in 

those patients with AIS, and a deep infection wound rate of 3.8% when 

compared to 0.8% to AIS. However, this study only included data for the first 30 

days post-surgery and grouped different neuromuscular conditions together. 

Another study reported infection rates of 7% for superficial infections and 5% for 

deep infections (Master DL, 2011). Infections can usually be treated with oral or 

intravenous antibiotics depending on the severity of the infection. It is important 

to treat, as wound infections can lead to failure of fusion (11%–40%) and failure 

of metalwork. Such failures require further surgery for washouts, wound 

debridement and occasionally removal of metalwork (Samdani et al., 2016). 
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A risk factor for infection in NMS is extensive blood loss (Gerometta et al., 2012; 

Watanabe, 2009). According to Master et al. (2011), a patient with NMS is 

almost seven times more likely to experience extensive blood loss during 

surgery than a patient with AIS (Master et al., 2011). Blood loss is greater in 

children with NMS (Bendon et al., 2016; Murray, 2003) and is also greater with 

the increasing number of vertebral bodies fused during surgery (Shapiro F., 

2005). Cell salvage is commonly used in this population intraoperatively to help 

to minimise blood loss by use of autologous transfusion (Bendon et al., 2016). 

Comorbidities for patients who have NMS include seizure disorders, restrictive 

lung disease, coronary pulmonary disorders, cardiomyopathy, and poor 

nutritional status all of which puts them at increased risk of operative and 

postoperative complications. Risk factors can be reduced by careful monitoring 

and detection and appropriate management and this plays a crucial role in the 

preparation of these children for surgery. Preoperative planning and preparation 

are especially important in this group of patients (Jones-Quaidoo et al., 2010; 

Koop, 2009). 

Besides the burden on the patients and their families of postoperative 

complications, there is also a burden on the health system. In Australia spinal 

fusion surgery for children with severe CP is done in the public system due to 

their high level of complexity and the need for specialised intensive care units 

following surgery. Economic pressures are increasing worldwide for all areas of 

healthcare (Whitaker et al., 2015). Higher complication rates result in longer 

hospitalisations, more interventions, and higher costs associated with treating 

patients with NMS compared to children with AIS (Sharma et al., 2013). The 

high risk of complications raises fiscal concerns about the benefits of scoliosis 



21 

surgery in individuals with CP (Bowen, 2012). Assessment of the cost 

effectiveness of treatment is particularly relevant to surgical management of 

patients with spinal deformity and chronic neuromuscular conditions such as 

CP. The overall medical and surgical care of these patients is expensive. Spinal 

surgery in NMS consumes three times the resources needed for those with AIS 

(Whitaker et al., 2015). Therefore, there is a need to justify the cost of treatment 

to society by demonstrating positive outcomes. 

Perspective of the Child and Family 

Families of children with CP may have different aims for the surgery to medical 

professionals. Medical professionals aim to centre the head over the pelvis and 

stop curve progression (Kotwicki, 2008a). While parents/caregivers are more 

likely to hope that the intervention will improve their child’s overall pain, ability to 

lie down in bed, transfer from their wheelchair, and improve their child’s quality 

of life (Tsirikos, 2004). 

Parents, carers and medical professionals struggle with choosing interventions 

and deciding whether those interventions have been effective (Vargus-Adams, 

2010). QoL is regarded as the key outcomes for people with disabilities in both 

epidemiological studies and assessment of interventions, by parents, and young 

people themselves (Ramstad, 2012). 

QoL measures, according to Bowen et al. (2012), provide higher quality 

information on treatment outcomes than standard radiological measures. 

Bowen looks at patient based outcome measures and demonstrates by looking 

at their validity, reliability, bias and responsiveness that they are important tools 

when quantifying QoL effects of spinal deformity treatment (Bowen, 2012). 
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Morrow et al. (2008) show that health-related QoL is an important outcome in 

clinical settings, and medical interventions in these patients often have 

implications far into the future. Treatment outcomes have historically been 

lumped together and looked at as neuromuscular treatment outcomes. 

Treatment goals and therefore outcomes should instead be assessed 

considering individual underlying neuromuscular condition such as CP as 

different diagnoses impact on patients in different ways (Morrow, 2007). Family 

centred care (FCC) should be used as it is important when making decisions 

with families around their child’s complex healthcare needs and potential 

interventions, it involves collaboration between the healthcare team and the 

family (Franck & Callery, 2004). 

In this thesis I will explore: 

1. Does surgery for scoliosis improve QoL and clinical outcomes for 

children with CP (GMFCS levels IV and V) at 6, 12 and 24 months 

compared to children with CP (GMFCS levels IV and V) who declined 

spinal surgery? 

Did children with CP (GMFCS levels IV and V) who underwent spinal 

fusion surgery have superior QoL and clinical outcomes compared to 

children with CP (GMFCS levels IV and V) who declined spinal surgery, 

6, 12 and 24 months after surgery? 

2. What influences a family’s decision to proceed or not proceed with spinal 

surgery? 

3. What fears, if any, did parents/caregivers have about spinal surgery for 

their children? 
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4. Are families happy with their decision to have, or not have, spinal surgery 

at the 6, 12 and 24 month follow-up time points? 

Both quantitative and qualitative data were collected to answer the research 

questions. This avoids the limitations of a single approach and enhances 

validity by using multiple and complementary types of data. 

For question 1 quantitative measure of patient reported outcomes are the most 

appropriate. This question required precise measurement and quantification. 

Data was collected in a numeric form using validated, family reported 

questionnaires. These numerical data were then used to describe the 

phenomena and were used to assess the magnitude. 

For research questions 2 and 3 qualitative measures were used, as these were 

considered the most appropriate to comprehensively investigate the 

phenomena. Rich narratives obtained through interviews allowed underlying 

themes to be drawn out. 
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This chapter describes the literature available that can be used to help families 

make a decision about choosing spinal fusion surgery for their child with 

scoliosis resulting from CP. While correction of the spinal angle may be an 

important measure of success for the surgeon, QoL outcomes are sought by 

families. Therefore, this chapter examines QoL outcomes from surgery that can 

help inform these families of what to expect. 

QoL of children with CP and their families is significantly affected by CP and its 

associated health problems (Bohtz et al., 2011; Lim, 2009). Most interventions 

in CP are therefore designed to preserve or improve QoL, however many of the 

interventions come with high costs to the individual, their family and the 

community as a whole. The interventions are often associated with significant 

costs in terms of stress, time, and resources and the evidence that these 

interventions make any difference is scarce (Mercado, 2007). Spinal fusion 

surgery is one such intervention with high risks to the child. There are risks of 

complications, pain, slow recovery time and costs to the family as a whole 

(Whitaker et al., 2015). Challenges in determining if the benefits outweigh the 

risks for this population include finding reliable tools to measure patient 

outcomes, such as changes to quality of life. 

While some literature examines the effect of CP on QoL, the impact of surgery 

for scoliosis on a child with GMFCS levels IV or V and their family and the QoL 

outcomes after surgery have yet to be determined. The outcome of spinal fusion 

for scoliosis in patients with CP has generally been recorded with improvements 

in measures such as Cobb angle and improvements in pelvic obliquity, rather 

than patient-centric measures such as health-related QoL (Bohtz et al., 2011). 
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The aim of this review was to explore the literature concerning the QoL and 

clinical outcomes for children with scoliosis associated with CP, to identify gaps 

in the literature, particularly concerning those outcomes which are important to 

children and their families. 

Literature Search 

This rapid review of literature was conducted (Garrity et al., 2020; Khangura et 

al., 2012) in 2014 in preparation for this research therefore the papers and 

studies cited precede 2014. Contemporary literature will be included in the 

discussion section of this thesis. 

A literature search was conducted using the Clinical information access portal 

(CIAP) (Hospital based access portal). 

Literature to describe the outcomes of surgery was captured by searching 

Medline, Embase, PubMed databases and grey literature (including Google 

scholar and google search engines). 

The key search terms used were: 

 Cerebral palsy OR CP 

 AND Scoliosis 

 AND treatment options OR treatment OR treat* 

 AND child OR children OR adolescent* 

 AND surgery OR surg* 

 And QoL OR outcomes 
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The papers were selected from the results of the search using the following 

criteria. 

 

Inclusion criteria Exclusion criteria 

CP 

Scoliosis 

Adolescent Idiopathic Scoliosis, other 

neuromuscular (NMS)/syndromal conditions 

associated with scoliosis 

Children <18 years Animal studies 

Interventions: Surgical and non-surgical  

Papers reviewed in peer-reviewed journals in 

English 

 

Years 2000–2014  

Box 1 Inclusion and exclusion criteria for the selection of papers 

Titles and abstracts were reviewed, appropriate articles selected, and articles 

reviewed by a single author. 

Results 

Searching of the databases revealed 78 papers, of which screening titles 

eliminated nine and screening inclusion and exclusion criteria eliminated 33 

(see PRISMA flow diagram, Figure 2.1). The literature search identified only five 

papers reporting QoL changes and 17 papers reporting surgical outcomes in 

this population. 
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Figure 2.1 PRISMA flow diagram 
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Table 2.1 Papers recording QoL for children with CP following spinal fusion 

Paper Purpose Study design Participant population Outcomes measured Main findings Limitations 

(Bohtz et 

al., 2011) 

Health-related 

QoL outcomes of 

surgical scoliosis 

correction 

Retrospective 

clinical 

outcome study 

Level IV 

Switzerland 

n=50 

Children with CP 

GMFCS IV/V 

27 F:23 M 

Age 15 

Modified CPCHILD 

questionnaire scores 

Objective radiologic 

changes using Cobb 

angle measurement 

Improved QoL preop 

CPCHILD 61.4 

+/−18.3 

Postop 53.6 +/−13.6 

Satisfaction rate 92% 

Postop complication 

rate 16% 

Scoliosis curve 

correction preop 78.6 

+/− 18.1 

Postop 28.4 +/−14.0 

Cobb angle not 

correlated to change 

in HRQOL 

Potential for recall bias 

because of retrospective 

design (preop and postop 

questionnaires 

administered together at 

the last follow-up) 

No control group 

(Obid, 

2013) 

QoL and patient 

satisfaction after 

spinal surgery 

Retrospective 

clinical 

outcome study 

n=46 children with NMS 

(CP N=8, other 

Study-specific 

questionnaire based on 

the 21PEDI (Paediatric 

Improved QoL 3.35 

+/− 0.89 

Satisfaction 90% 

Retrospective study 

Small sample size 
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Paper Purpose Study design Participant population Outcomes measured Main findings Limitations 

Level IV 

Follow-up 36 

months (range 

2–5 years) 

Germany 

neuromuscular 

conditions N=38) 

5 M:21 F 

Age 12.7 years 

range 34 months to 31 

years) 

Disability Inventory) 

and the GMFS (Gross 

Motor Function Score) 

Cobb angle 

Curve correction 57% 

(preop 83.1 degrees; 

postop 36.9 degrees; 

final follow-up 42.6 

degrees) 

Pelvic obliquity 

improved 48% (preop 

15 degrees; postop 7 

degrees) 

Response rate 70% 

(32/46) 

No control group 

Neuromuscular 

conditions grouped 

together 

(Watanabe, 

2009) 

Clinical outcomes 

and satisfaction 

after spinal 

surgery for 

deformity 

secondary to CP 

Retrospective 

clinical 

outcome study 

Level IV 

Follow-up 

period 6.2 

years 

(range 2–16 

years) 

Japan 

n=84 children with 

spastic CP 

45 F:39 M 

Age 15.8 years (range 

9–26 years) 

Author developed 

neuromuscular patient 

evaluation 

questionnaire: 

Patient quality of life 

 

Satisfaction with 

operation results 

 

 

 

 

 

 

Preop 25 +/− 1.1; 

postop 36 +/−1.0 

67 (85%) would have 

the operation again, 5 

(6%) probably would, 

7 (9%) unsure, 0 (0%) 

would not 

Retrospective study 

No control group 

Wide variation in follow-

up period (range 2–16 

years) 

Wide variation in Cobb 

angle improvements 
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Paper Purpose Study design Participant population Outcomes measured Main findings Limitations 

Cobb angle 

 

Pelvic obliquity 

Preop 87.7 +/−22.1; 

postop 39.2 +/−16.2 

Preop 23.6 +/−22.0; 

postop 8.3 +/− 5.5 

(Mercado, 

2007) 

QoL after spinal 

surgery in 

neuromuscular 

patients 

Systematic 

literature 

review 

Level I 

Canada 

198 papers (search 

index: scoliosis, spina 

bifida, 

meningomyelocele, 

cerebral palsy, 

Duchenne muscular 

dystrophy, published 

1980–2006) 

QoL measures Level C (poor quality) 

evidence that spinal 

fusion improved QoL 

in CP 

There is no QoL 

measure appropriate 

for all neuromuscular 

patients 

Cognitive and motor 

functions vary in CP 

patients, making it hard to 

draw conclusions 

Distinction needs to be 

drawn between children 

able to walk and those 

not able to walk 

No RCT 

(Tsirikos, 

2004) 

Satisfaction after 

spinal surgery in 

children with CP 

Retrospective 

clinical 

outcome study 

Level IV 

n=190 parents, 

caregivers of children 

with CP 

n=94 health 

professionals 

Questionnaire 

(telephone to parents, 

mail to health 

professionals) 

84.4% of health 

professionals/ 

educators and 95.8% 

of parents would 

recommend spinal 

surgery for NMS 

Evaluates only parental 

perceptions of 

improvement in children’s 

physical abilities, rather 

than actual function 

Not clear whether health 

professionals completing 
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Paper Purpose Study design Participant population Outcomes measured Main findings Limitations 

n=28 educational 

professionals 

the questionnaire were 

reflecting only CP 

patients or if they were 

including other types of 

disabled patients 

Results not discussed in 

relation to GMFCS levels 
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Table 2.2 Papers recording surgical outcomes for children with CP following spinal fusion (data are mean +/− SD) 

Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

(Ali, 2010) Clinical and operative 

factors associated 

with deep wound 

infection after spinal 

surgery 

Retrospective 

chart review 

Level IV 

USA 

n=236 children with 

CP 

One institution 

(1995–2006) 

121 F:115 M 

Age 13.8 +/− 3.4 

years 

Infection rates Deep wound infection 22 

patients (9.3%) 

Wound infections were 

more prevalent in females 

(68.2% vs 31.8% of males) 

Skin breakdown adjusted 

risk ratio=1.04; 95% CI 

1.01–1.08 

Residual postop Cobb angle 

risk ratio=12.92; 95% CI, 

1.00–172.00 

Other factors included: 

Body weight risk ratio=1.05; 

95% CI, 1.01–1.10 

Retrospective study 

Single institution 

Medical records audit 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

Packed red blood cells risk 

ratio=0.61: 95% CI, 0.46–

0.82 

Length of hospitalisation 

risk ratio=1.09: 95% CI, 

1.06–1.12 

(Urban, 

2011) 

Sitting balance after 

spinal surgery 

Prospective 

cohort study 

Level IV 

USA 

n=16 children with 

NMS 

One institution 

(2003–2005) 

Cobb angle 

XSENSOR X3 

pressure mapping 

system 

Cobb angle reduced: 82 to 

27 degrees 

Pelvic obliquity reduced 

from 18 to 7 degrees 

Peak pressures generated 

during wheelchair sitting 

unchanged 

Single institution 

Small sample size 

No control group 

Mixed diagnoses 

(Phillips et 

al., 2013) 

Complication rates 

after spinal surgery for 

early onset scoliosis 

Retrospective 

chart review 

Level IV 

n=28 children with 

neuromuscular 

syndromal, 

Complication rate 

Mortality rate 

Complication rate 84% 

Mortality rate 18% 

Recall bias 

Single institution 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

USA chromosomal, 

congenital scoliosis 

One institution 

(2002–2010) 

Operations included: 

index implantation of 

distraction 

instrumentation, 

definitive fusion and 

lengthening 

operations 

No clear patient 

description 

(Tsirikos, 

2003) 

Factors predicting 

survival 

Retrospective 

chart review 

Level IV 

USA 

n=283 children with 

NMS 

One institution 

(1988–2000) 

154 F:134 M 

Age 13 years +/− 

11 months 

Survival using 

Kaplan–Meier 

survival analysis 

Cobb angle 

measurement 

Survival time: 11.2 years 

(range 10–12.5 years) 

Preop thoracic kyphosis and 

length of ICU stay post-

surgery predicted survival 

times 

No control group 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

(Barsdorf 

AI, 2010) 

Comorbidities, 

outcomes and 

hospitalisation 

expenditure for 

children with 

Neuromuscular 

disease (NMD) 

undergoing spinal 

surgery 

Retrospective 

database review 

Level III-3 

USA 

n=437 with NMD 

n=17343 without 

NMS 

Age NMS 12.4 +/− 

3.1 

Age non-NMS 14.2 

+/− 3.7 

 (1997–2003) 

73.5% NMD 

patients were male 

38.3% non-NMS 

were male 

Hospital length of 

stay 

In-hospital mortality 

associated with 

scoliosis surgery 

Hospitalisation 

expenditures 

Children with NMD have 

increased hospital LOS: 

10.3 days compared to 7.7 

days in children without 

NMD (p<0.001) 

Children with NMD have an 

increased mortality rate: 

1.6% compared to 0.2% in 

non-neuromuscular patients 

(p<0.001) 

NMS surgery is associated 

with higher expenditure: 

$80251 vs $62154 in non-

neuromuscular patients 

All NMS grouped 

together 

Retrospective 

(Master et 

al., 2011)a 

Prevalence of major 

complications, factors 

that predict 

Retrospective 

database review 

Level IV 

n=131 children with 

NMS 

n=75 with CP 

Patient 

demographics, 

medical history, 

46 major complications in 

37 patients (28%), including 

2 deaths 

Retrospective 

Moderate sample size 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

complications, in 

children undergoing 

surgery for NMS 

USA One institution 

(1992–2006) 

50 F:81 M 

Age 13.4 years 

(range 6–21 years) 

Follow-up 3.9 

years (range 2–

16.9 years) 

surgical data, 

imaging studies, 

prevalence of all 

complications 

major and minor 

Stepwise logistic 

regression used to 

analyse data 

37 minor complications in 

29 patients (22%) 

Curve >=58 degrees 

associated with increased 

risk for major complications 

(83% sensitivity, CI 95%, 

71–92) 

Non-ambulatory status risk 

ratio 3.3, CI 95%, 1.4–7.4 of 

complication after surgery 

Mixed diagnosis 

(Master DL, 

2011)b 

Risk factors for postop 

wound infection 

Retrospective 

database review 

Level IV 

USA 

151 consecutive 

paediatric patients 

with NMS 

One institution 

(1992–2006) 

32 M:40 F 

Preop, 

intraoperative, 

postop factors were 

analysed 

Stepwise logistic 

regression 

Postop wound infections 

8/151 (5.3%) 

Early infections n=5 

Late infections n=3 

Retrospective 

Small sample with 

wound infections 

Mixed diagnosis 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

Age 13.3 (range 7–

21) 

Follow-up 4.6 

years (range 2.0–

20.9) 

Only risk factor associated 

with infection: 

Ventriculoperitoneal shunt 

(Reames et 

al., 2011) 

Determine 

complication rates 

associated with 

surgical treatment of 

scoliosis 

Retrospective 

database review 

Level IV 

USA 

n=19,360 

n=11227 AIS 

n=2012 

(congenital) 

n=4657 NMS 

n=1464 (other) 

(2004–2007) 

Age, scoliosis type, 

type of 

instrumentation, 

and complications 

were assessed 

Overall complication rates 

10.2% 

Neuromuscular 17.9% 

Congenital 10.6% 

AIS 6.3% 

Overall mortality rate 0.1% 

NMS 0.3% mortality rate 

Retrospective study 

design and analysis 

No method to 

determine 

completeness of data 

submission or the 

accuracy of reporting 

Database does not 

capture clinical 

outcomes 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

(Sponseller, 

2010) 

Infection rate in CP 

patients following 

spinal surgery 

Retrospective 

review 

Multicentre 

analysis 

Level IV 

USA 

384 patients with 

CP 

Eight treatment 

centres (1995–

2004) 

Age 13.5 years +/− 

2 years 

Follow-up 3.5 

years (range 2–12 

years) 

Preop and postop 

data analysed 

Data collected: 

surgical type, 

implants used, 

postop infection 

severity, organisms 

found if infection 

present, outcomes 

of infection 

16/157 wound infections 

(10%) 

9/16 deep wound infections 

(6%) 

7/16 superficial wound 

infections (4%) 

Retrospective study 

Varying surgeon 

experience may have 

had effect on 

outcomes 

No interobserver or 

intraobserver reliability 

analysis 

(Sharma et 

al., 2013) 

Examine the 

prevalence of 

complications in 

surgery for NMS 

Systematic 

review and meta-

analysis 

PubMed and 

Embase 

databases 

Patients with NMS 

following spinal 

surgery 

(1997–2011) 

37 studies 

Outcomes and 

complications of 

NMS surgery 

Pulmonary complications 

22.7% 

Implant complications 

12.51% 

Infections 10.92% 

Moderate to high 

variability in studies 

Heterogeneous 

methodologies and 

outcome types, 

differences in ages, 

sample size, year of 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

Level IV 

Denmark 

n=7,710 patients 

with NMS 

Neurological complications 

3.01% 

Pseudoarthrosis 1.88% 

publication and type 

of surgery 

(Oto, 2012) Outcomes post spinal 

surgery in NMS  

Retrospective 

review of patient 

notes/radiographs 

preop and postop 

Level VI 

Turkey 

n=9 patients with 

NMS 

One institution 

(2002–2004) 

4 M:5 F 

Age 14.9 +/− 2.3 

years 

Follow-up 3.7 

years (range 2–5 

years) 

Radiographic 

measurements of 

Cobb angle 

Pre- and post-

surgery 

Complications post-

surgery 

Preop Cobb angle 69.7 

degrees +/− 23.9 

Postop Cobb angle 16.2 

degrees +/−8.8 

Correction maintained at 2 

years 

Complications in 6 out of 9 

patients 

Retrospective 

Small sample size so 

results are not 

generalisable 

Neuromuscular type 

not identified 

(Thacker M, 

2002) 

Assess the safety and 

efficacy of spinal 

Retrospective 

study 

24 NMS 

11 M:13 F 

Data collected Improvement in Cobb angle 

change preop 75.6 to 

Retrospective 

Small patient numbers 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

surgery for NMS 

compared to the 

published literature 

Examination 

hospital records 

and radiographs 

Level IV 

Singapore 

Age 10.6 years 

(range 6–12 years) 

(1993–1998) 

Minimum follow-up 

duration 2 years 

Scoliosis 

correction, postop 

complication rate 

postop 25.7 degrees (65% 

correction), which is a 

similar finding to published 

literature 

Complications (2 major, 2 

minor) encountered were 

comparable to those in the 

literature (17%) 

Children with 

neuromuscular 

disorders grouped 

together 

(Puddu, 

2013) 

Review of 

management/ 

outcomes for 

surgically treated NMS 

Retrospective 

review of hospital 

records and 

radiographs 

Telephone follow-

up questionnaires 

Level IV 

South Africa 

n=98 NMS patients 

Three institutions 

45 M:53 F 

Mean age 15.0 +/− 

1.9 

(2001–2011) 

Single surgeon 

Review medical 

records 

Radiograph review 

Telephone 

interview 

Complications: 

20 postop complications 

Mean Cobb correction 77.2 

to 32.5 degrees (66%) 

Pelvic obliquity correction 

14.02 +/− 15.54 to 4.06 

degrees +/− 7.69 

88% response rate to 

questionnaires 

Retrospective study 

High dropout rate 

Single surgeon 

Mixed aetiology for 

scoliosis 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

50 patients would have 

surgery again, 5 would not 

and 29 were undecided 

61 parents would have 

surgery again, 3 would not 

and 21 were undecided 

(Greggi, 

2012) 

Evaluate long-term 

results of posterior 

instrumented fusion 

for NMS 

Retrospective 

review of medical 

and radiological 

medical records 

Level IV 

Italy 

n=41 consecutive 

NMS patients 

21 M:20 F 

Age 15.8 years 

(10–38 years) 

One institution 

(1995–2009) 

Postop 

complications 

Cobb angle 

correction 

Cobb angle correction 

30.33% (6.6% to 69%) 

Complications occurred in 6 

patients 

One institution 

Retrospective 

Mixed aetiology for 

scoliosis 

(Tsirikos & 

Mains, 

2012) 

Investigate the 

efficacy of pedicle 

screw instrumentation 

Retrospective 

review of medical 

n=45 NMS 

18 M:27 F 

Cobb angle 

correction 

Scoliosis corrected from 

82.5 degrees to 21.4 

Single surgeon series 

Retrospective 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

in correcting spinal 

deformity in 

quadriplegic CP 

Assess QoL and 

functional 

improvement after 

spinal deformity 

records and serial 

radiographs 

Telephone survey 

using an 

invalidated 

questionnaire 

Level IV 

United Kingdom 

Age 13.4 years (9–

18.3) 

GMFCS level V 

Pelvic obliquity 

improvement 

Complication rates 

Patient satisfaction 

degrees (74.1% 

improvement) 

Pelvic obliquity was 

corrected from 24 to 4 

degrees (83.3% 

improvement) 

Complication rate 12/45 

(26.7%) 

Parents’ satisfaction 100% 

Recall bias 

(questionnaire) 

Questionnaire not 

validated 

Potential for response 

bias due to doctor 

calling families 

(Lonstein, 

2012) 

Evaluate results of 

spinal fusion for NMS 

in CP using Luque 

Galveston technique 

Retrospective 

review 

consecutive 

series 

One institution 

(1997–2003) 

Level IV 

N=93 patients with 

CP 

Age at surgery 

14.3 years 

Follow-up 3.8 

years 

Review of medical 

records and 

radiographs 

Preop Cobb 72 degrees, 

postop Cobb 33 degrees 

(46% improvement) 

83 early complications in 54 

patients (58% of entire 

study) 

Single institution 

Single surgical 

technique 
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Paper Purpose Study design 

Sample frame 

level of evidence 

and country 

Participant 

population 

Outcomes 

measured 

Main findings Limitations 

USA 81 late complications in 44 

patients (47% of entire 

study) 
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Papers Reporting QoL 

QoL improved after spinal surgery in patients with NMS in all the QoL studies 

reviewed. However, each of those studies reporting QoL, used a different 

measure including CPCHILD (Bohtz et al., 2011), 21FPEDI (Obid, 2013), an 

unvalidated phone questionnaire (Tsirikos, 2004) and a patient evaluation 

questionnaire (Watanabe, 2009). Mercado et al. (2007) conducted a systematic 

review of literature looking at QoL in all neuromuscular types and reported 198 

studies finding level C (poor quality) evidence that spinal fusion improved QoL 

in CP (Table 2.1). 

The main limitations of these studies were that they used retrospective data 

(Bohtz et al., 2011; Obid, 2013; Tsirikos, 2004; Watanabe, 2009), had no 

control groups (Bohtz et al., 2011; Obid, 2013; Watanabe, 2009) and grouped 

all NMS patient types together (Bohtz et al., 2011; Obid, 2013; Tsirikos, 2004; 

Watanabe, 2009) rather than reviewing them separately.  

Patient satisfaction was largely positive in patients with NMS, the studies had 

satisfaction rates that were reported by caregivers, patients and educators. 

Overall satisfaction with surgical outcomes ranged from 90% (Bohtz et al., 

2011) to 92% (Watanabe, 2009). Recommendation of others to accept surgery 

and willingness to accept surgery ranged from 84% (Watanabe, 2009), 90% 

(Obid, 2013) to 95.8% (Tsirikos, 2004). It should however be noted that for 

many of these studies the doctor telephoned and spoke directly to the families, 

so there is inherent responder bias. It was noted that many papers had high 

dropout rates: 59% (Watanabe, 2009) and 66% (Tsirikos, 2004). 
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Mercado et al. (2007) was a systematic review of literature pertaining to QoL, 

which concluded spinal fusion in CP improves QoL, however it did not consider 

the GMFCS levels individually but instead grouped the patients together when 

drawing a conclusion using the literature, and stated that the papers accessed 

had demonstrated poor quality evidence. 

Papers Reporting Surgical Outcomes 

Of the papers that recorded surgical outcomes most reported Cobb angle 

correction (Greggi, 2012; Lonstein, 2012; Master et al., 2011; Oto, 2012; Puddu, 

2013; Thacker M, 2002; Urban, 2011). Many looked only at complication rates 

and predictors of complications (Ali, 2010; Barsdorf AI, 2010; Greggi, 2012; 

Lonstein, 2012; Master DL, 2011; Phillips et al., 2013; Reames et al., 2011; 

Sharma et al., 2013; Sponseller PD, 2000; Tsirikos & Mains, 2012). 

There are high rates of complications after spinal surgery in patients with NMS. 

Complication rates can range from 13% to 84% and mortality rates can range 

from 1.6% to 18% (Greggi, 2012; Lonstein, 2012; Master DL, 2011; Oto, 2012; 

Phillips et al., 2013; Puddu, 2013; Thacker M, 2002; Urban, 2011). 

Complications after surgery can include, but not limited to respiratory 

complications, wound infections, pseudoarthrosis, metalwork failure, urinary 

tract infections, paralysis and death (Imrie & Yaszay, 2010). 

Cobb angle/pelvic obliquity improved after spinal surgery for patients with NMS 

with improvements ranging from 32% (Urban, 2011) to 77% (Oto, 2012) both of 

which are considered clinically significant (Master et al., 2011). 
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Limitations of the selected studies were that they were retrospective. There 

were no prospective or randomised studies available, so the level of evidence 

was limited to level IV evidence 

(https://www.nhmrc.gov.au/_files_nhmrc/file/guidelines/developers/nhmrc_level

s_grades_evidence_120423.pdf). None of the studies had a strong case control 

group. Indeed only one study had any control group, and was able to compare 

outcomes for children with NMS from those with AIS (Barsdorf AI, 2010). 

Many of the studies grouped all neuromuscular conditions together (Ali, 2010; 

Barsdorf AI, 2010; Greggi, 2012; Lonstein, 2012; Massaro, 2013; Master et al., 

2011; Oto, 2012; Phillips et al., 2013; Puddu, 2013; Sharma et al., 2013; 

Thacker M, 2002; Urban, 2011), without specifically addressing QoL post-

surgery in children classified as CP GMFCS level IV/V. 

Many of the studies reported outcomes for a single surgeon and/or a single 

institution, therefore we are unable to generalise findings ( Ali et al.,2010;Urban 

et al.,2011; Phillips et al.,2013; Puddu et al.,2013; Greggi et al.,2012;Tsirikos et 

a.,2012; Longstein et al., 2012). Many of the completed questionnaires relied on 

recall ( Tsirikos et al.,2012; Puddu et al., 2013; Phillips et al., 2013), therefore 

being at risk of recall bias, as it is often difficult to recall events from the past 

(Hassan, 2006). 

The literature review identified no prospective, quasi-experimental case-

controlled or experimental randomised controlled studies of changes in QoL 

following for spinal surgery for children with CP and their families. 
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Discussion 

The aim of this literature review was to determine if paediatric patients with CP 

GMFCS level IV and V who undergo spinal surgery had better QoL and surgical 

outcomes than those who did not undergo spinal surgery. 

The review demonstrates that there is poor quality evidence that spinal fusion 

improves QoL for children with CP. This evidence has not changed since it was 

reported by Mercado et al. in 2007. The current literature shows that most 

studies regarding QoL after spinal fusion for patients with NMS provide low level 

evidence of improvement. Controversy still exists regarding whether spinal 

surgery is beneficial for patients with CP, given that there appears to be limited 

functional benefit and the high complication rates (Watanabe, 2009). 

While orthopaedic surgeons may argue that by correcting deformities we are 

improving QoL and function (Kerr Graham & Selber, 2003), QoL studies are 

required to validate this assertion. Most authors reporting outcomes after spinal 

surgery conclude that we must improve the evidence for the value of 

orthopaedic surgery for children with CP through clinical trials and by applying 

comprehensive, balanced, validated outcome measures. This will help informed 

decision-making by enabling families to understand the risks and benefits of 

spinal surgery and make their best choice for their child. 

This review of the literature has some limitations. Only papers written in English 

papers were reviewed, and only complete papers and peer reviewed journals 

were accessed. This was not a strictly structured and rigorous review as it was 

not a registered systematic review, selection of papers was performed by only 

one reviewer (though results were discussed with the co-authors) and no meta-
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analysis conducted due to the absence of randomised controlled trials and the 

divergence of measures for QoL. 

Future research should aim to generate higher level evidence using randomised 

controlled trials, or at a minimum, prospective quasi-experimental studies with 

some control of bias. Patients with different neuromuscular disorders have 

different overall function, needs and expectations, therefore analysis of QoL 

following surgery needs to be looked at separately for each diagnostic group 

(Mercado, 2007). The wide spectrum of motor function in patients with NMS 

associated with CP also makes it hard to draw conclusions. Therefore, results 

of surgery need to be stratified by ambulatory status. 

In conclusion, there is a paucity of evidence for improvements to QoL of 

children and families undergoing spinal fusion surgery for NMS associated with 

CP. Given the costs and potential complications resulting from intervention, the 

health community needs to continue to continue to pursue quantifying the 

impact of spinal surgery on patients with neuromuscular conditions. It is 

recommended that QoL measures are routinely and prospectively collected by 

all centres conducting such complex surgery on such vulnerable people. It is 

difficult to recommend current practice, based on the low level evidence 

available at this time. 
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Chapter 3: Quality of Life and Surgical 

Outcomes for Children with CP Having Spinal 

Fusion Surgery
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Presentations 

This chapter was presented as peer-reviewed conference papers: 

Keane C, Little D, Currie MJ, Rolley J, Scarvell J. Does spinal fusion for 

scoliosis improve quality of life and clinical outcomes for children with cerebral 

palsy? 27th International Meeting on Advanced Spine Techniques, 2020, 

Athens, Greece. 

Keane C, Little D, Currie MJ, Rolley J, Scarvell J. Does spinal fusion for 

scoliosis improve quality of life and clinical outcomes for children with cerebral 

palsy? Australian Orthopaedic Association ACT Branch Scientific Meeting Nov 

2019. 
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Background 

That families will consider spinal fusion surgery despite high complication rates, 

demonstrates the negative effects of scoliosis. Scoliosis is associated with pain, 

problems in sitting balance, cardiopulmonary issues and gastrointestinal 

dysfunction (Erickson & Baulesh, 2011; Persson-Bunke, 2012). Pain can be 

caused by pressure areas, skin breakdown or by pelvic obliquity (the ribs 

resting against the pelvis in large neuromuscular curves). Pain has been shown 

to be a critical determinant of QoL (Massaro, 2013). 

A family’s decision about whether to have surgery is best informed by evidence 

of the effects of surgery on pain and QoL as well as more clinical measures 

such as Cobb angles. QoL is difficult to measure, particularly among children 

with a disability, and the current literature is inconclusive in respect to the 

benefits of surgery on this outcome. DiFazio et al. (2017) found, in their cohort 

of 26 children undergoing spinal surgery, that health-related quality of life 

(HRQOL), measured using the Caregiver Priorities and Child Health Index of 

Life with Disabilities (CPCHILD) questionnaire, improved one year after spinal 

fusion, but regressed to baseline two years after surgery. Miller et al. (2020) 

found meaningful improvement in CPCHILD scores post operatively among 

36.3% of their cohort of 157 non-ambulant children. Sewell et al. (2016), in a 

retrospective review of 18 of 33 children who had surgery, concluded that spinal 

fusion positively affects QoL and that change in pain had the most significant 

impact on QoL. However, the current evidence is based on retrospective 

analyses and a few prospective case series (Toovey et al., 2017). Establishing 

Level 1 evidence is problematic in this population as randomisation is difficult 

when patient preference might be to have or not have surgery (Toovey et al., 

- I 
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2017). Nonetheless better quality evidence concerning the impact of surgery on 

QoL is needed to assist families to make decisions about surgical interventions. 

The aim of this study was to determine the impact of spinal fusion surgery in 

children with Gross Motor Function Classification System (GMFCS) levels IV 

and V CP and scoliosis in terms of QoL, pain, surgical complications, and Cobb 

angle improvement. These outcomes were measured in the immediate 

postoperative period and at 6, 12 and 24 months after surgery and compared to 

those for children with GMFCS levels IV and V CP and scoliosis who did not 

undergo spinal surgery. The number, and rate, of surgical complications was 

ascertained for the surgical group. 

Methods 

Study Design 

The study was designed as a prospective, case-controlled, quasi-experimental 

study. It was a two-group pre-test-post-test design with a surgical intervention 

group and non-surgical control group with follow-up at multiple time points. This 

design was chosen to determine any associations between the intervention 

variable (surgery) and the outcome variables of pain, QoL and Cobb angles and 

because randomisation was not possible for ethical reasons (White, 2014). As is 

best clinical practice and consistent with the clinic’s family centred approach, 

informed decisions about surgery were made by the families who participated. 

The ethics of clinical research requires equipoise, spinal surgery is the current 

gold standard care and the research field has no case controlled studies yet, so 

we are ethically obliged to offer the treatment (Freedman, 1987) 
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Ethics 

Human Research Ethics Committee approval was obtained from The Sydney 

Children’s Hospital Network Human Research Ethics Committee (SCHN: 

LNR/13/SCHN/442) and the University of Canberra Human Research Ethics 

Committee (UC Project number: 13-205) (see Appendix). 

Study Population 

We recruited 21 participants to each group to allow for some nuance in our 

results and 20% attrition. The source population comprised attendees of the 

spine clinics conducted by four paediatric spinal surgeons at The Children’s 

Hospital at Westmead, a tertiary referral centre in Sydney, Australia. Between 

2014 and 2017, 7530 children attended these clinics (new and follow-up 

patients). The children ranged in age from newborn to 18 years of age and had 

either a congenital deformity, NMS, syndromal scoliosis, adolescent idiopathic 

scoliosis, traumatic spinal injury, a spinal infection, or a combination of these. 

Approximately 60% of the children in this population had scoliosis, with 

approximately 50% having syndromal or NMS. Syndromal scoliosis is caused 

by syndromic diseases such as Marfan’s syndrome and neurofibromatosis, 

while NMS is caused by disorders of the brain, spinal cord, or muscular system 

such as Duchenne muscular dystrophy and CP (www.srs.org). 

Commonly accepted indications for spinal surgery include a spinal curve >40 

degrees as measured by Cobb angle, progression of scoliosis over time and/or 

a curve impacting on care and/or function (Roberts & Tsirikos, 2016); 

(www.srs.org). Surgery is contraindicated for those children who are assessed 

as being medically unable to undergo a prolonged surgical procedure. Some 
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families decline surgery for their child. Routine clinical practice at The Children’s 

Hospital at Westmead is for one of the clinic’s four spinal surgeons to assess 

each child’s eligibility for surgery after they undergo posterior-anterior and 

lateral spinal radiographs. A thorough preoperative medical assessment is 

always conducted because of the high prevalence of medical comorbidities, 

such as epilepsy, sleep/respiratory disorders, and malnutrition (Hollung et al., 

2020; Reddihough et al., 2021). Each family meets with the surgeon, who 

explains the surgical procedure, risks, and benefits of the surgery to their child 

and answers family questions. They are provided with written information about 

the procedure and risks and given links to online resources 

(https://www.schn.health.nsw.gov.au/fact-sheets/scoliosis) prior to agreeing or 

declining surgery for their child. For those families that choose surgery, written 

consent for surgery is obtained. 

Study Sample 

A convenience sample of study participants was recruited at the spinal clinics. 

They were invited to participate consecutively in order to limit selection bias. 

Eligibility for participation in the study was assessed at the first clinic 

appointment using the inclusion and exclusion criteria presented in Table 3.1. 

Potential participant families were provided with verbal and written information 

about the research project as well as the empirical and research evidence 

concerning the risks and benefits of spinal surgery that is routinely provided to 

families by the Nurse Practitioner ( author CK). 
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Table 3.1 Inclusion and exclusion criteria for participation. 

Inclusion criteria Exclusion criteria 

Child aged between 8 and 17 Other neuromuscular conditions 

Cerebral palsy Other spinal deformities/trauma 

GMFCS level IV/V Paediatric patients/families who are unable 

to provide informed consent 

Spinal surgery indicated for NMS  

Surgery recommended  

Parents with a sufficient command of English 

language to provide informed consent 

 

 

Families were informed that the Nurse Practitioner (author CK) would approach 

them at their second spinal clinic appointment to discuss their decision 

concerning participation in the study and answer any questions they might 

have. Families were reassured that if they chose not to take part in the study 

their child’s treatment would not be affected in any way. Each participating 

family provided written consent (Appendix). 

Surgical Group 

The intervention was spinal fusion surgery, which aims to halt progression of 

the spinal curve and reduce both the Cobb angle and pelvic obliquity. The 

surgery was conducted by 1 of 4 surgeons. All surgeons are members of the 

Royal Australian College of surgeons and are accredited to perform this 

surgery. The surgical procedure performed was a posterior spinal fusion, with or 

without anterior release. An anterior release is included if the curve is severe 



57 

and rigid (Beckmann et al., 2016; Group et al., 2019). Fixation was obtained by 

segmental fusion and extended into the pelvis in some cases to help correct 

pelvic obliquity (Dayer, 2012). Titanium screws, hooks and rods were used to 

hold the vertebrae in position, while the allograft (externally sourced bone graft) 

healed. Bilateral segmental instrumentation increases the rigidity of the 

construct and has been previously shown to increase correction rates in large 

curves (Greggi, 2012). All surgery was performed under general anaesthesia. 

Children were cared for postoperatively in the Intensive Care Unit (ICU) to 

ensure close monitoring. Usual length of stay is one to two nights, children are 

not usually ventilated. Once stable children were returned to the orthopaedic 

ward. Their usual length of stay in hospital was 7 to 10 days. To be eligible for 

discharge home, children needed to be able to sit comfortably in their 

wheelchairs, be eating and drinking well and have bowel and bladder function 

restored to pre-surgery levels. A more detailed explanation of the surgery and 

recovery is provided in the Appendix. 

Non-Surgical Group 

Non-operative intervention for children with NMS consists of observation and 

external bracing such as wheelchair modifications and thermoplastic spinal 

braces. Although braces have been shown to be largely ineffective in patients 

with CP (Thomson, 2001; Yazici, 2009) a brace can be used to slow curve 

progression and improve sitting position, but curves cannot be definitively 

treated with braces (Miller, 1996; Terjesen et al., 2000). In addition, many 

patients are not compliant with braces as they limit chest wall movement, can 

exacerbate existing pulmonary problems and may result in pressure injuries. 
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Data Collection 

Study data were collected at five time points for the surgical group: at baseline, 

immediately after surgery and at 6, 12 and 24 months after surgery. There were 

four data collection times for the non-surgical group: baseline 6, 12 and 24 

months (Table 3.2). 

Table 3.2 Data collection schedule 

Study period Initial visit Surgery 6 months 12 months 24 months 

Informed consent X 
 

Demographic 

information X 
 

Medical history X 
 

Weight X X X X 

Blood test X X 
 

Surgical details 
 

X 
 

   
Questionnaires 

  
NCCPC-R X X X X 

COPM  X X X X 

CPCHILD X X X X 

CPQOL X X X X 

Parent interview X X X X 

Photography X X 
 

Imaging 
  

Cobb angle X X X X X 

Curve type X 
 

Caregiver Priorities and Child Health Index of Life with Disabilities (CPCHILD) 

Cerebral Palsy Quality of Life Questionnaire (CPQOL) 

Non-Communicating Children’s Pain Checklist — Revised (NCCPC-R) 

Canadian Occupational Performance Measure (COPM). 

Baseline data for both groups were collected from the medical records, 

radiographs, family interviews and patient questionnaires. Data for the surgical 

group were collected six weeks after surgery from the medical records, 
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radiographs, and theatre records. Follow-up data for both groups were collected 

at 6, 12 and 24 months during routine visits and included family interviews and 

completion of questionnaire responses. 

Outcome Measures 

Each of the tools described below has been tested for validity and reliability in 

populations of children with CP and for completion by parents and caregivers on 

their child’s behalf (Breau, 2009; Eyssen, 2011; Gilson, 2014; Narayanan, 2006; 

Waters, 2007, 2009). The same parent /caregiver completed the questionnaires 

at each visit. 

Primary Outcome 

The primary outcome measure for this study was the overall score on the 

Caregiver Priorities and Child Health Index of Life with Disabilities (CPCHILD) 

Questionnaire. The CPCHILD is a reliable and valid parent proxy measure of 

functional and health status, caregiver burden and health-related QoL (HRQOL) 

in children with severe cerebral palsy. It can be used to measure changes over 

time or following interventions (Narayanan, 2006). The CPCHILD compromises 

items distributed among six domains: 

1. Activities of Daily Living/Personal Care (9 items) 

2. Positioning, Transferring and Mobility (8 Items) 

3. Comfort and Emotions (9 items) 

4. Communication and Social Interaction (7 items) 

5. Health (3 items) 

6. Overall Quality of Life (1 item). 
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The developers of CPCHILD established the reliability of the CPCHILD in three 

ways: test–retest reliability (the absolute differences in CPCHILD total scores 

between administrations), interrater reliability (the percentage agreement 

between raters) and internal consistency (Cronbach’s alpha) (Narayanan, 

2006). The mean test–retest reliability score was 4.1 points (SD 3.2; range 0–

11). Inter-rater reliability was excellent, with total score of 0.85 (95%CI: 0.68–

0.93) and internal consistency was high, with Cronbach’s alpha exceeding the 

minimum threshold of 0.70 for all domains (Narayanan, 2006). Face, content 

validity and construct validity has also been established (Carlon, 2010; 

Narayanan, 2006). 

Scores for each domain and for the total index are standardised and range from 

0 (worst) to 100 (best). Scoring is undertaken in four stages: the raw score for 

each item, the standardised score for each item, the standardised score for 

each domain and the standardised score for the total index. The results for the 

standardised total scores and domain scores are presented. 

Secondary Outcomes 

Secondary outcome measures for this study were the Canadian Occupational 

Performance Measure (COPM), Non-Communicating Child Pain Checklist 

Revised (NCCPC-R), the Cerebral Palsy Quality of Life Questionnaire (CPQOL) 

and Cobb angles. 
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Canadian Occupational Performance Measure 

The COPM is a patient-centred tool based on the Canadian Model of 

Occupational Performance (Law, 2005; Law M, 1990). COPM is a reliable proxy 

measure.  It requires each person develop goals in respect to their everyday 

activities that are meaningful to them. These realistic and achievable goals are 

identified using a semi-structured interview. 

The tool measures change in self-perceived performance and satisfaction in 

response to an intervention. The respondent is asked to rank their goals, 

indicating their perception of performance and satisfaction before and after an 

intervention. Scores range from 1 to 10, with 1 being not able to perform/not 

satisfied at all to 10 able to perform very well. 

The COPM has been used to evaluate outcomes after interventions in people 

with conditions such as CP (Kjeken, 2005; ØstensjØ et al., 2008). It is 

responsive to change and so is useful in evaluating change over time. A two 

point change between pre- and post-intervention scores is deemed to be 

clinically meaningful (Law, 2020; Law, 2005). 

It demonstrates excellent test–retest reliability (Cup, 2003), validity (Dedding, 

2004; Eyssen, 2011) and responsiveness (Bodiam, 1999; Chen et al., 2013). 
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Non-Communicating Children’s Pain Checklist — Revised (NCCPC-R) 

The NCCPC-R is designed to assess pain in children aged 3 to 18 years who 

are unable to speak because of cognitive impairment or disability (Brand & 

Thorpe, 2016; Vocal, 2002) and is useful for families and caregivers of disabled 

children. The NCCPC-R was designed to be used without training by parents 

and caregivers, but can also be used by other adults who are not familiar with 

the child. It can be used in assessing pain in all children whether a child has a 

physical disability or not (Breau, 2009). The tool is based on the child’s 

behaviour over the preceding two hours. It has seven categories: 

1. vocal 

2. social 

3. facial 

4. activity 

5. body and limbs 

6. physiological 

7. eating/sleeping 

The categories are scored 0–3, with 0 being not at all and 3 being very often. 

Measurement is achieved by summing the scores for each section, then adding 

these to provide total score. A score of 7 or more indicates a child has pain 

(Breau & Burkitt, 2009). Evidence of validity and reliability for measuring pain in 

children with severe cognitive impairment has been demonstrated by Bureau 

(Breau et al., 2003). 
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Cerebral Palsy Quality of Life Questionnaire (CPQOL) 

This tool was developed by an international team of clinicians and researchers 

at The University of Melbourne and the Royal Children’s Hospital. 

CPQOL has two versions, one for children with CP aged 4 to 12 years (CPQOL-

Child) and one for adolescents with CP aged 13 to 18 years (CPQOL-Teen) 

(Davis, 2013; Waters, 2007, 2009). Both questionnaires are designed to 

determine if an intervention has improved QoL and both have two versions, one 

for the primary caregiver and one for the child or adolescent to self-report. All 

participants in this study used the parent proxy version as all participating 

children and adolescents were non-verbal and unable to self-report. The 

questionnaire consisted of 88 items. The CPQOL — Teen/Child measures 

seven areas of the adolescent’s/child’s life: 

1. General Wellbeing and Participation 

2. Communication and Physical Health 

3. School Wellbeing 

4. Social Wellbeing 

5. Access to Services 

6. Family Health 

7. Feelings About Functioning (Davis et al., 2013). 

Construct validity, internal reliability and test–retest reliability has been 

demonstrated (Carlon, 2010; Chen et al., 2013). 
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Cobb Angle 

The Cobb angle was named after the American surgeon Dr John Robert Cobb 

(Cobb, 1948), and was used in this study to measure each participants coronal 

plane deformity on posterior-anterior (PA) radiographs before and after surgery. 

To calculate the Cobb angle, lines are drawn parallel to the end plates of the 

vertebral bodies at the beginning and end of the curve, a second line is then 

drawn perpendicular to each of the first lines, with the angle between these two 

lines being the Cobb angle. The Cobb angle helps to quantify and track the 

progression of scoliosis. It is considered to be the gold standard in the 

evaluation of scoliosis (Weinstein & Ponseti, 1983) (Figure 3.1). 

 

Figure 3.1 Cobb angle (e-radiology.net) 

Surgical Complications 

Surgical complication data were collected from the medical records for each 

participant child’s hospital stay and follow-up visit. Surgical complications were 

MEASURING THE COBB ANGLE 

From the top, the 
most displaced 
vertebrae 

o-S;;;::.:2s'.:~-s:;:---+ From the bottom, the 
most displaced 
vertebrae 

I Source: e-radiography.net and core concepts 
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coded using the following headings: infection, respiratory complications, cardiac 

complications, gastrointestinal complications, neurological complications and 

blood loss. They were further classified as major or minor adverse events 

(“Therapeutic Goods Administration, Guideline for Good Clinical Practice” 

available here https://www.tga.gov.au/publication/note-guidance-good-clinical-

practice). Major adverse events were those that resulted in extended length of 

stay, readmission, residual impairment, return to theatre or death. Minor 

adverse events comprised those that did not delay discharge home such as: 

minor wound infections that were treated with oral antibiotics or urinary tract 

infections treated with oral antibiotics. 

Data concerning adverse events (complications and deaths) among the source 

population are routinely collected in our unit for clinical review purposes. 

Data Analysis 

Sample Size 

Sample size was estimated using the online calculator developed by Lenth 

(Lenth, 2001) and data from the article by Bohtz (Bohtz et al., 2011) concerning 

changes in HRQOL after spinal fusion and scoliosis correction in patients with 

CP. Using the CPCHILD Bohtz et al. found a mean difference in HRQOL 

between groups of 20.8 points (SD 23 points). These authors determined that a 

10-point difference in pre- and post-intervention scores on the CPCHILD 

indicated a clinically important difference. Consequently, for this study a 10-

point (SD 23 points) difference between group CPCHILD global scores was 

used to calculate the sample size. Using a power of 80% to detect this 

difference and a 2-tailed alpha of 0.05%, we determined a sample size of 16 
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participants in each group was required. We chose to recruit 21 participants to 

each group, in order to manage an attrition rate of 20%. 

Descriptive Characteristics of the Two Groups 

Demographic, physical and QoL characteristics were compared between the 

two groups. Mean, range and variance (SD) of the groups at baseline were 

compared using t-tests for continuous variables (age, weight, Cobb angles, 

CPCHILD, CPQOL and NCCPC-R scores). Chi-square tests were used to 

estimate differences between the two groups for the ordinal and nominal 

variables (sex, GMFCS level and number of comorbidities). Level of 

significance was set at p=0.05. 

Outcome scores at 6, 12 and 24 months were recorded as group means with 

standard deviations (SD) for CPCHILD, COPM, CPQOL, NCCPC-R and Cobb 

angles. Differences within the surgical and non-surgical groups at each time 

point of 6, 12 and 24 months were analysed using t-tests. Differences between 

groups for the outcomes CPCHILD, COPM, CPQOL, NCCPC-R and Cobb 

angles were analysed using a mixed model. 

To assess the result of the intervention, a mixed model with the dependent 

variable of CP CHILD was constructed. Covariates included characteristics that 

were different between groups at baseline, since participants were not 

randomised (pain). We controlled for sex and age. Overall scores, and scores 

for each of the five domains on the primary outcome CPCHILD are reported 

with mean group scores and standard deviations in the text. Differences within 

groups (mean (SD), and difference between groups (mean (95% CI) are 

presented in Table 3.3. 
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Further mixed models were developed to examine differences between the 

groups with each of the following as the dependent variable: CPQOL and each 

of its seven domains, Cobb angle, pain (NCCPC-R) and COPM change in 

performance and COPM change in satisfaction variables with the primary factor 

of group, other factors of measurement time point, sex, GMFCS level and co-

variates of age, and the variables that were different between groups at 

baseline as the independent variables. 

Results for the mixed models for the four time points are presented first in the 

text and then in Tables 3.4, 3.5 and 3.6. Graphs show group mean scores and 

confidence intervals at the four time points for each outcome. 

 

Results 

Participant Characteristics at Baseline 

We recruited 21 participants to each group. There were no participants lost to 

follow-up at one or two years, except for three children who had died since the 

12 month follow-up, general linear model analysis excluded those children from 

the analysis. (see outcomes at follow-up) (Figure 3.2). 
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Figure 3.2 CONSORT flow diagram 

At baseline there were no significant differences between the surgical and the 

non-surgical groups for age, sex and weight (Table 3.3). The clinical features: 

GMFCS level, Risser sign, Cobb angle and number of comorbidities were also 

similar for the two groups (Table 3.3). 

Some differences between the groups were evident. The surgical group 

reported poorer QoL at baseline, with an overall CPQOL score of 49.5 (20.6) 

(SD) compared to the overall mean group CPQOL score for the non-surgical 

group of 73.3 (17.1); (p<0.001). The surgical group also reported higher level of 
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pain with NCCPC-R at baseline of 34.4 (7.6) compared to 30.6 (6.3) for the non-

surgical group (p<0.001). 

Table 3.3 Participant characteristics at baseline 

Characteristic Surgical 

group 

Non-surgical 

group 

p 

value 

Age n=21 n=21  

Mean (SD) 14.4 (2.1) 13.8 (1.8) 0.309 

Range 11.0–16.9 11.3–13.8 

Gender 0.758 

Female 10 (47.6%) 12 (57.1%) 

Male 11 (52.4%) 9 (42.9%) 

GMFCS level 

IV 5 (23.8%) 3 (14.3%) 0.697 

V 16 (76.2%) 18 (85.7%) 

Number of comorbidities 0.437 

1 7 (33.3%) 4 (19%) 

2 9 (42.9%) 13 (61.9%) 

3 5 (23.8%) 4 (19%) 

Weight (kg)    

Mean (SD)  32.3 (8.4) 30.8 (12.1) 0.656 

Range 20.2–55.0 11.4–64.2  

Cobb angle 
 

Degrees 83.9 (16.4) 72.8 (24.6) 0.092 

Range 50.0–123.0 40.0–130.0 

Risser sign (degree of ossification of the iliac 

apophysis) 

0.068 

0 0 (0%) 6 (28.6%) 

1 2 (9.5%) 1 (4.8%) 

2 1 (4.8%) 2 (0.5%) 

3 10 (47.6%) 5 (23.8%) 

4 6 (28.6%) 5 (23.8%) 

5 2 (9.5%) 2 (9.5%) 

NCCPC-R 

Mean (SD) 34.4 (7.6) 30.6 (6.3) 0.000 

Range 8.0–43.0 18.0–43.0  

CPCHILD domains 

CPCHILD Personal Care 44.3 (8.3) 40.4 (9.4) 
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Range 38.2–56.8 32.1–54.3 

CPCHILD Positioning, Transferring and Mobility 28.8 (11.1) 37.9 (7.0) 

Range 0.0–55.6 30.6–48.6 

CPCHILD Comfort and Emotions 58.1 (14.2) 73.5 (7.3) 

Range 12.7–79.4 63.5–87.3 

CPCHILD Communication and Social 

Interaction 

77.3 (12.5) 93.1–2.8 

Range 52.4–95.2 90.5–97.6 

CPCHILD Health 58.56 (13.9) 83.8 (7.4) 

Range 20–80 60–90 

CPCHILD Overall Quality of Life 49.5 (20.6) 73.3 (17.1) 0.000 

Range 0–80 40–100 

CPCHILD standardised total score 51.6 (8.7) 61.7 (4.4) 0.000 

Range 24.0–64.0) 56.4–68.1 

CP Quality of Life (CPQOL)    

CPQOL General Wellbeing and Participation 75.85 (19.10) 68.68 (7.78) 0.134 

Range 40.48–90.48 44.05–85.12 

CPQOL Communication and Physical Health 73.44 (10.75) 69.87 (4.01) 0.166 

Range 54.69–83.60 63.28–76.56 

CPQOL School Wellbeing 85.42 (9.77) 79.84 (5.27) 0.028 

Range 67/19–92.19 71.88–90.63 

CPQOL Social Wellbeing 93.45 (8.79) 86.48 (5.72) 0.004 

Range 76.78–

100.00 

67.86–98.22 

CPQOL Family Health 51.78 (3.36) 65.33 

(12.69) 

0.000 

Range 50.00–59.38 46.88–75.00 

CPQOL Feelings About Functioning 67.61 (16.42) 64.88 (6.30) 0.482 

Range 37.50–82.50 55.00–72.50 
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Outcomes at Follow-Up 

Follow-up data includes all participants, there was no loss to follow-up, except 

for those children that died. Three participants died during the research data 

collection period, with all three deaths occurring after 12 months and before 24 

months. The deaths were unrelated to the spinal surgery. One participant died 

from the surgical group and two participants died from the non-surgical group, 

all three participants were female. The surgical group participants documented 

cause of death was seizure, the non-surgical group participants cause of death 

was undocumented.
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Table 3.4 CP Child scores showing (mean SD) of groups, difference within groups, and difference between groups (mean 95% CI) 

 

 

 

Outcome  Groups    Difference within groups    Difference between groups 

  0 months 

  

6 months  12 months  24 months 
6 months minus 0 

months 

12 months minus  

0 months 

24 months minus  

0 months 

6 months 

minus  

0 months 

12 

months 

minus  

0 

months 

24 

months 

minus  

0 

months 

                 

CP child 

Surgical  
 Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
 

Surgical  

minus  

non‐

surgical 

 
Surgical  

minus  

non‐

surgical 

 
Surgical  

minus  

non‐

surgical 
(n=21)  (n=21)     (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)    (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)       

Overall QOL  49.5  73.3    64.8  59.0  95.2  44.8  99.5  40.4  15.2  −14.3  45.7  −28.6  48.0  −32.6  29.5  74.3  80.7 

 
(20.6)  (17.1)    (14.0)  (23.2)    (8.7)  (8.7)    (2.8)  (2.8)    (12.5)  (9.3)    (18.0)  (12.0)    (17.7)  (16.6)    (20.9 to 

38.1) 

  (65.7 to 

82.9) 

  (73.2 to 

90.9) 

Personal Care  44.3  40.4    49.3  44.8    54.4  42.1    60.9  39.2    5.0  4.5    10.1  1.7    15.9  −1.1    0.53    8.4    17.3 

 
(8.3)  (9.4)    (6.3)  (12.1)    (4.5)  (9.0)    (0.5)  (9.1)    (4.5)  (8.1)    (6.7)  (4.0)    (8.5)  (3.1)    (−2.7 to 

3.8) 

  (5.1 to 

11.7) 

  (13.9 to 

20.7) 

Positioning  28.8  37.9    35.5  30.2    48.5  27.3    56.5  22.5    6.7  −7.7    19.7  −10.6    26.2  −15.7    14.4    30.4    42.0 

 
(11.1)  (7.0)    (10.0)  (10.3)    (5.9)  (8.3)    (5.6)  (7.0)    (4.5)  (4.7)    (10.2)  (5.7)    (12.0)  (7.7)    (9.8 to 

19.0 

  (25.8 to 

34.9) 

  (37.8 to 

47.2) 

Comfort  58.1  73.5    69.3  64.1  89  53.6  93.7  48.7  11.3  −9.4  31.0  −19.9  33.3  −24.3  20.6  50.9  58.4 

 
(14.2)  (7.3)    (9.3)  (15.5)    (6.5)  (13.6)    (3.0)  (14.9)    (7.9)  (11.4)    (13.0)  (8.9)    (7.6)  (9.8)    (15.8 to 

25.5) 

  (46.0 to 

55.7x) 

  (53.4x 

to 63.3) 

Communication  77.3  93.1    83.0  89.9    90.5  83.0    92.5  81.1    5.7  −3.2    13.2  −10.1    13.9  −12.2    8.8    23.3    26.1 

 
(12.5)  (2.8)    (12.8)  (2.1)    (9.1)  (2.8)    (5.9)  (6.0)    (1.8)  (2.3)    (5.6)  (5.2)    (6.5)  (7.7)    (5.6 to 

12.1) 

  (20.0 to 

26.5) 

  (22.8 to 

29.4) 

Health  58.6  83.8    71.4  67.1  89.5  62.4  92.5  55.8  12.9  −16.7  31.0  −21.4  32.0  −27.9  29.5  52.4  59.9 

 
(13.9)  (7.4)    (7.9)  (13.1)    (5.9)  (4.4)    (6.4)  (12.6)    (11.0)  (x12.8)    (14.1)  (7.3)    (10.6)  (18.1)    (22.8 to 

36.2) 

  (45.7 to 

59.1) 

  (54.1 to 

67.8) 

Standardised  51.7  61.7    59.5  56.8    71.9  50.8    77.0  47.0    7.8  −4.9    20.2  −10.9    24.0  −14.7    12.7    31.1    39.1 

test score  (8.6) (4.4)    (6.9)  (9.7) (4.8) (7.8) (1.7) (7.3) (4.0) (5.6)  (7.2) (4.1) (6.4) (4.3) (9.8 to

15.5) 

(28.2 to

33.9) 

(36.1 to 

42.0) 



73 

Primary Outcome (CPCHILD Overall Score) 

Results from the mixed model showed CPCHILD QoL outcomes for children 

having surgery were superior to those who did not have surgery across the 

follow-up period (p<0.001). At specific time points, results for CPCHILD can be 

seen in Table 3.4. At 12 months the surgical group had higher CPCHILD mean 

scores, recording 95.2 (8.7) compared to 44.8 (8.7) for the non-surgical group. 

At 24 months the effect was even greater with group means scores on the 

instrument of 99.5 (2.8) for the surgical group and 40.4 (2.8) for the non-surgical 

group (Figure 3.3, Table 3.4). 

 

Figure 3.3 CPCHILD overall score for the surgical and non-surgical group from 

baseline to two years follow-up (mean, 95%CI) 
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Table 3.5 CPQOL scores showing (mean SD) of groups, difference within groups, and difference between groups (mean 95% CI) 

 

 

Outcome  Groups    Difference within groups    Difference between groups 

  0 months 

  

6 months  12 months  24 months 
6 months minus 0 

months 

12 months minus  

0 months 

24 months minus  

0 months 

6 months 

minus  

0 months 

12 

months 

minus  

0 

months 

24 

months 

minus  

0 

months 

                 

CPQOL 

Surgical  
Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
 

Surgical 

minus 

non‐

surgical 

 
Surgical 

minus 

non‐

surgical 

 
Surgical 

minus 

non‐

surgical 
(n=21)  (n=21)     (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)    (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)       

General  75.6  68.9    82.1  62.2    84.4  55.7    75.9  61.7    6.2  −6.4    8.6  −13.0    −1.3  −6.7    12.7    21.5    6.0 

Wellbeing  (19.8) (7.8)    (16.0)  (10.0)   (13.0) (10.6)   (18.2) (15.9)   (4.1)  (6.7)    (7.4)  (7.8)    (4.8)  (16.7)    (1.5 to 

23.9) 

  (10.3 to 

32.7) 

  (−5.3 to 

17.2) 

Communication 

and Physical 

Health 

73.4  69.9    78.4  65.0    80.0  62.5    73.8  64.6    4.9  −4.8    6.5  −7.4    −0.5  −4.9    9.7    13.9    7.8 

(10.7) (4.0)    (9.4)  (6.9)   (8.3) (7.5)   (11.4) (9.5)   (2.9)  (7.8)    (4.4)  (6.3)    (14.2)  (11.4)    (−1.0 to 

20.4) 

  (3.2 to 

24.7) 

  (−2.9 to 

18.5) 

School  85.4  79.8    87.1  80.1    87.3  77.6    83.1  80.8    1.6  0.22    1.9  −2.2    −1.9  0.7    1.4    4.1    0.4 

 
(9.8) (5.3)    (8.3)  (8.5)   (8.0) (6.7)   (10.0) (8.1)   (1.9)  (7.9)    (2.4)  (5.3)    (9.6)  (5.8)    (−10.2 to 

13.1 

  (−7.5 to 

15.7) 

  (−11.3 

to 12.0) 

Social  93.5  86.5    96.1  82.4    97.5  77.2    91.5  82.7    2.6  −4.1    4.0  −9.3    −2.7  −3.7  6.7    13.3    4.8 

 
(8.8) (5.7)    (5.9)  (9.4)   (4.1) (8.9)   (9.8) (4.1)   (3.1)  (8.2)    (4.9)  (6.4)    (11.6)  (9.5)    (−6.6 to 

20.0) 

  (−0.1 to 

26.6) 

  (−8.4 to 

18.2) 

Access to  69.8  59.3    74.0  64.3    74.0  61.7    68.1  62.9    4.2  5.0    4.2  2.4    −2.1  3.4    −0.8    1.7    −2.7 

Services  (5.1) (8.9)    (7.5)  (9.7)   (3.9) (9.0)   (8.7) (8.7)   (4.9)  (9.4)    (2.2)  (9.2)    (8.9)  (6.8)    (−10.4 to 

8.8) 

  (−7.8 to 

11.4) 

  (−12.4 

to 6.8) 

Family Health  51.8  65.4    56.4  57.1    55.0  55.5    50.7  54.5    4.6  −8.1    3.1  −9.8    4.2  −10.8  12.7    12.9    17.6 

 
(3.4) (12.7)    (11.5)  (12.1)   (7.0) (10.6)   (9.9) (9.2)   (10.8)  (11.4)    (4.5)  (12.0)    (8.1)  (12.2)    (2.5 to 

23.1) 

  (2.6 to 

23.2) 

  (7.2 to 

27.9) 

Feeling and  67.6  64.9    74.2  55.7    74.6  48.1    66.6  50.9    6.4  −9.2    7.0  −16.8    −2.3  −13.3    15.7    23.8    13.9 

Functioning  (16.4) (6.3)    (12.2)  (10.9)   (3.7) (3.7)   (15.1) (3.7)   (6.6)  (12.1)    (9.2)  (12.3)    (21.0)  (20.1)    (3.9 to 

27.4) 

  (12.0 to 

35.6) 

  (2.1 to 

2.7) 
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CPQOL 

Although the mixed model showed that CPQOL General Wellbeing outcomes 

for children having surgery were no better than for those who did not have 

surgery, the group mean CPQOL scores for this outcome were superior for the 

surgical group at 6 and 12 months. By two years the group mean scores were 

converging (surgical group mean score 75.9 (18.2) vs non-surgical mean group 

score 61.7 (15.9) (Figure 3.4, Table 3.5). 

 

Figure 3.4 CPQOL General Wellbeing for the surgical and non-surgical group 

from baseline to two years follow-up (mean, 95%CI) 

The mixed model showed no difference between groups in respect to the 

CPQOL domain of Communication and Physical Health. At 12 months the 

surgical group had scores of 80.0 (8.3) compared to 62.5 (7.5) for the non-
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surgical group. At two years the scores were decreased for both groups with the 

surgical group scoring 73.8 (11.4) and the non-surgical group 64.6 (9.5) (p=0.6) 

(Figure 3.5, Table 3.5). 

 

Figure 3.5 CPQOL domains of Communication and Physical Health for the 

surgical and non-surgical group from baseline to two years follow-up (mean, 

95%CI) 

The mixed model demonstrated that the CPQOL domain of School outcomes 

for the surgical group were no different from those in the non-surgical group. At 

12 months the surgical group had a better mean group score in this domain 

than the non-surgical group 87.3 (8.0) vs 77.6 (6.7). At two years the scores 

had decreased for both groups, with a non-significant difference (p=0.8) 

between groups (Figure 3.6, Table 3.5). 
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Figure 3.6 CPQOL domain of School Wellbeing outcomes for the surgical and 

non-surgical group from baseline to two years follow-up (mean, 95%CI) 

The outcomes for children having surgery were better than for those who had 

had no surgery with respect to CPQOL (Social) at 12 months (p<0.001), but not 

at 6 or 24 months. At 12 months the surgical group had higher scores for this 

domain than the non-surgical group 97.5 (4.1) vs 77.2 (8.9). At two years the 

scores were decreased for both groups 91.5 (9.8) vs 82.7 (4.1), the difference 

did not reach statistical significance with p=0.528 (Figure 3.7, Table 3.5). 

♦ Surgical Group 
100 e. a Non-surgical Group 

i ± t= f 80 

0 
0 
:!:: 

0 
0 60 .s::. 
(,) 

IJ) 

..J 
0 
G 
0. 40 0 

20 

o...L--~-----.-------.-----,----
.0 .5 1.0 2.0 

Years 

Error Bars: 95% Cl 



78 

 

Figure 3.7 CPQOL domain of Social Wellbeing for the surgical and non-surgical 

group from baseline to two years follow-up (mean, 95%CI) 

The outcomes for children having surgery were better than for those who had 

no surgery with respect to CPQOL Access to Services at 6 months and 12 

months (p<0.001) but not at 24 months. By 24 months the mean scores were 

decreased for both groups 68.1 (8.7) vs 62.9 (8.7), with a non-significant 

difference in mean scores (p=0.691) (Figure 3.8, Table 3.5). 
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Figure 3.8 CPQOL domain of Access to Services for the surgical and non-

surgical group from baseline to two years follow-up (mean, 95%CI) 

The outcomes for children having surgery were no different for the two groups 

with respect to CPQOL Family Health. At 12 months the surgical group scores 

were 55.0 (7.0) for the surgical group and 55.5 (10.6) for the non-surgical group. 

At two years the scores were decreased for both groups with the surgical group 

score 50.7 (9.9) and the non-surgical group 54.5 (9.2) at two years. This 

difference did not reach statistical significance p=0.649 (Figure 3.9, Table 3.5). 
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Figure 3.9 CPQOL domain of Family Health for the surgical and non-surgical 

group from baseline to two years follow-up (mean, 95%CI) 

The outcomes for children having surgery were better than for those that had no 

surgery with respect to CPQOL Feeling and Function. At 12 months the surgical 

group was 74.6 (3.7) compared to the non-surgical group who scored 48.1 

(3.7). At two years the scores decreased for both groups 66.6 (15.1) vs 50.9 

(3.7), this difference was no longer significant at two years (p=0.268) (Figure 

3.10, Table 3.5). 
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Figure 3.10 CPQOL domain of Feeling and Function for the surgical and non-

surgical group from baseline to two years follow-up (mean, 95%CI) 
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Table 3.6 Scores for Cobb angle, pain recorded by NCCPC-R and COPM Change in Performance score and COPM Change in 

Satisfaction score showing (mean (SD)) of groups, difference within groups, and difference between groups (mean (95% CI)) 

 

Outcome  Groups    Difference within groups    Difference between groups 

  0 months 

  

6 months  12 months  24 months 
6 months minus  

0 months 

 
12 months minus  

0 months 

24 months minus  

0 months 

6 months 

minus  

0 months 

12 months 

minus  

0 months 

24 months 

minus  

0 months 
                 

 
Surgical  

 Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

Non‐

surgical 
  Surgical 

minus 

non‐

surgical 

  Surgical 

minus 

non‐

surgical 

  Surgical 

minus  

non‐

surgical 
(n=21)  (n=21)     (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)    (n=21)  (n=21)    (n=21)  (n=21)    (n=20)  (n=19)       

Cobb angle  83.9  72.8    30.3  76.4    30.29  82.2    28.9  89.5    53.6  −3.6    53.6  −9.4    55.1  −16.7    −57.2    −63.0    −68.7 

  (16.4)  (24.6)    (13.6)  (24.5)    (13.2)  (24.3)    (10.9)  (26.0)    (8.4)  (15.2)    (8.4)  (15.2)    (8.5)  (15.6)    (−62.3 to 

−52.0) 

  (−68.2 to 

−57.9) 

  (−73.9 to 

−63.4) 

Pain (NCCPCR)  34.4  30.6    23.4  33.2    7.9  34.1    4.1  34.7    −11.0  2.5    −26.5  3.4    −30.3  4.1    −13.6    −29.9    −34.5 

  (7.6)  (6.3)    (5.9)  (5.7)    (5.6)  (5.4)    (2.5)  (6.2)    (2.4)  (3.6)    (2.4)  (3.6)    (2.5)  (3.6)    (−17.1 to 

−10.0) 

  (−33.5 to 

−26.4) 

  (−38.1 to 

−30.8) 

COPM 

  Change in 
                                                   

    Performance  —  —    1.3  −0.5    3.0  −1.7    3.8  −3.0    1.1  −0.5    2.5  −1.6    3.4  −2.7    1.6    4.1    6.2 

    Score       (0.2)  (0.3)    (0.2)  (0.3)    (0.3)  (0.3)    (0.52)  (0.42)    (0.93)  (0.67)    (0.83)  (1.05)    (1.3 to 

1.9) 

  (3.6 to 4.6)    (5.6 to 6.8) 

COPM 

  Change in 
                                                   

    Satisfaction  —  —    1.7  0.6    3.2  −1.2    4.0  −2.3    1.3  −0.4    2.9  −1.2    3.8  −2.7    1.6    4.1    5.9 

    Score        (0.2)  (0.2)    (0.2)  (0.2)    (0.2)  (0.3)    (0.77)  (0.57)    (0.50)  (0.71)    (0.63)  (0.83)    (1.2 to 

2.0) 

  (3.7 to 4.5)    (5.4 to 6.4) 

COPM: Canadian Occupational Performance Measure 

NCCPC-R: Non-Communicating Child’s Pain Checklist — Revised 
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NCCPC-R 

Participants in the surgical group had less pain than those in the non-surgical 

group at all measurement time points. At 12 months the surgical group had a 

pain score on the NCCPC-R of 79 (1.2) compared to a score of 34.0 (1.2) for 

the non-surgical group. At two years the effect was maintained with the surgical 

group’s score being 39 (1.2) and the non-surgical group pain worsening slightly 

for the surgical group h a score of 34.7 (1.2) (p<0.001) (Figure 3.11, Table 3.6). 

 

Figure 3.11 NCCPC-R for the surgical and non-surgical group from baseline to 

two years follow-up (mean, 95%CI) 

COPM 

The COPM Performance scores were better for the children following surgery. 

Examples of goals that were identified by families that were important to them 

were, the ability to sit straight in the wheelchair and the ability to lay comfortably 

in bed. At six months the surgical group had a score on this instrument of 1.3 
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(0.2) compared to a score of −0.5 (0.3), p<0.001). At two years the effect 

continued with the surgical group score 3.8 (0.3) improving and the non-surgical 

group worsening to score −0.3 (0.3) at two years (p<0.001) (Figure 3.12, Table 

3.6). 

 

Figure 3.12 COPM (performance) for the surgical and non-surgical group from 

baseline to two years follow-up (mean, 95%CI) 

The COPM satisfaction score improved for children following surgery. At six 

months the surgical group scored 1.7 (0.2) compared to the non-surgical group 

who scored 0.6 (0.2). At 12 months the surgical group continued to improve, 

and the non-surgical group declined. At two years the effect continued with the 

surgical group satisfaction score 4.0 (0.2) and the non-surgical group −2.3 (0.3) 

(p<0.001) (Figure 3.13, Table 3.6). 
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Figure 3.13 COPM (satisfaction) for the surgical and non-surgical group from 

baseline to two years follow-up (mean, 95%CI) 

Cobb Angles 

Cobb angles were not significantly different at baseline (p=0.309). However, 

following surgery the surgical group had significantly smaller Cobb angles and 

maintained smaller Cobb angles at two years when compared to the non-

surgical group whose Cobb angles continued to increase over time (Figure 

3.14, Table 3.6). 

♦ Surgical Group 
·• · Non-Surgical Group 

., 
GI 

4 ... 
0 
u ., 
C 
0 
·.:; 
u : ., 
'ij 2 

Ill 
C 

GI 
tll 
C 

"' .c 
0 0 

::E 
IL 
0 
0 

-2 

Baseline to 06 months Baseline to 12 months Baseline to 24 months 

Error Bars: 95% Cl 



  

86 

 

Figure 3.14 Cobb angles for the surgical and non-surgical group from baseline 

to two years follow-up (mean, 95%CI) 

Postoperative Complications 

By two years the surgical group had experienced 13 minor complications 

(resolved within the hospitalised postoperative period with limited intervention) 

and two major complications (required readmission and a return to the 

operating theatre (Table 3.7). 

The minor complications were nine wound infections detected at the one-week 

General Practitioner (GP) postoperative check. These were superficial and 

resolved following treatment with a course of oral antibiotics. There were two 
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respiratory infections detected during the postoperative hospital stay, and 

treated with increased chest physio and intravenous antibiotics. They had 

resolved prior to the children’s discharge from hospital. One child demonstrated 

a neurological deficit that was detected one day after surgery and resolved with 

positioning. One child had increased blood loss day one post operatively which 

did not require active intervention. 

There were two major complications, wound infections that were detected within 

the two-year follow-up. They both required return to theatre for washout and 

intravenous/oral antibiotics. They both healed well with no further adverse 

outcome for either child or family. 

Table 3.7 Surgical complications 

Postoperative complication Minor complication Major complication 

Wound infection 9 2 

Respiratory infections 2  

Cardiac   

Gastrointestinal   

Neurological 1  

Blood loss 1  

 

Discussion 

This study appears to be the first prospective study including a control group to 

determine if spinal fusion for scoliosis improves QoL for children with CP who 

are classified as GMFCS level IV and V. We found that at two years, QoL 
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overall (measured by the CPCHILD questionnaire) was significantly improved 

for those who chose to have surgery compared to those who chose not to have 

surgery. While a systematic review of the literature in 2017 by Toovey et al. 

found two of the three studies determined that QoL did improve after spinal 

surgery in this population, the effect of the remaining study could not be 

determined as no preoperative data on Qol was collected.  Those studies were 

conducted retrospectively, and lacked control groups (Bohtz et al., 2011; Teli, 

2006; Watanabe, 2009). 

Pain, as measured by NCCPC-R, was the measure most affected by surgery, 

showing strong improvements for the children who had surgery. My research 

showed that surgery was associated with a reduction in pain at 12 and 24 

months for the group of children who underwent surgery compared to those 

who did not have surgery. This is similar to the results shown by Sewell et al. 

(2016), who found that after surgery for NMS, there was a reduction of pain in 

the operative group. 

I also found participants in the non-surgical group experienced increased pain 

over time. Sewell et al. (2016) also showed an increase in the number of 

children experiencing pain in the non-operative group. However, their study 

differed from my study in the way it was conducted. Although they used a 

similar participant group data were collected retrospectively, and the tool used 

was adapted from the pain severity question on the Child Health questionnaire 

and grades pain subjectively (Sewell MD, 2016). 

Improvement was seen in the performance and satisfaction of nominated goals 

by the surgical group. Occupational performance, as measured by COPM, 
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focuses on everyday activities. It is used as an individual measure, with each 

family selecting their own goals and ranking their own satisfaction and 

performance. The use of the COPM in this study is novel, as to my knowledge 

this is the first study to have estimated the effect of spinal surgery on COPM. 

Both the surgical group and non-surgical groups had similar Cobb angles at 

baseline, however the surgical group had smaller Cobb angles after surgery 

and showed the surgical correction was maintained at two years. Toovey et al. 

(2017) included 32 studies in their systematic review which looked at curve 

correction and found that all studies reported a positive effect of surgery on 

Cobb angles. More recently, Miyanji et al. (2018) found in their prospective, 

longitudinal, multicentre database study with a five-year follow-up (N=69), that 

for children with CP and GMFCS levels IV and V scoliosis surgery leads to 

significant improvement in Cobb angles at two and five years after surgery. 

However, interestingly, some current literature shows that improved Cobb 

angles do not influence QoL measured by CPCHILD (Bohtz et al., 2011; Miller 

et al., 2020; Nordon et al., 2017). 

The surgical complication rates found in this study were similar to those quoted 

in the literature. Complication rates were reported in 45 studies reviewed by 

Toovey et al. (2017), who reported complication rates of between 16% and 

70%. They suggested that the discrepancies in these rates could be explained 

by differences in reporting and differences in the definition of complications. I 

found a mortality rate of 7.7%, consistent with that reported by (Sarwark & 

Sarwahi, 2007) who reported differences in mortality rates of 0 to 7%. 
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There were differences between the two groups evident at baseline which may 

have contributed to the families’ decisions to have surgery. Although the groups 

were similar in demographic and clinical features at baseline, they were quite 

different when looking at the level of pain and discomfort, particularly NCCPC-R 

and different overall QoL scores as ascertained by the CPCHILD. The 

participant families who opted for surgery in my study had higher pain scores 

and lower QoL scores than those that did not chose surgery. Some literature 

has shown that pain is not a feature of scoliosis. According to Massaro et al., 

(2013) there is lack of evidence to show that pain in children with CP occurs as 

a result of impairments in body structures. The Scoliosis Research Society 

states that children with NMS usually do not experience any pain from the 

condition, (www.srs.org). My research appears to show the opposite. The 

children in my study were demonstrating substantial pain levels in their non-

verbal communication. This finding is supported by literature from several 

authors, who found that children with CP experience more chronic pain when 

compared with population norms (Puspitasari et al., 2013; Russo et al., 2008) 

and that pain is associated with reduced QoL (Massaro, 2013; Russo et al., 

2008). My non-randomised study, in which families made their own decisions to 

have surgery, suggests that pain may have been contributed to their decisions. 

The CPCHILD overall score was improved for the children who had surgery at 

both the one- and two-year measurement points. Indeed, it appears from the 

data that, at the endpoint of this study, the non-surgical group were continuing 

to deteriorate while the surgical children were continuing to improve. While it 

appears that my study is the first prospective study to measure QoL by using 

CPCHILD for children undergoing spinal surgery, it is logical that if we reduce 
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the pain as a result of surgery we improve QoL in this population. This assertion 

is suggested by Massaro et al. (2013). Other studies have found that QoL 

improves following spinal surgery, but these have all been retrospective, lacked 

control groups and did not included preoperative data concerning QoL (Bohtz et 

al., 2011; Obid, 2013; Teli, 2006; Toovey et al., 2017; Watanabe, 2009). 

Pleasingly, results from Miyanji et al. (2018) echo those cited above, finding that 

for children with CP classified as GMFCS level IV or V scoliosis surgery leads to 

a significant improvement in QoL, which is maintained five years after surgery. 

Although pain at baseline, as reported by parents/caregivers, was worse for the 

group of children whose families opted for surgery, it improved over time and 

was significantly better than that reported by the non-surgical group at the one- 

and two-year measurement time points. Pain for the non-surgical group steadily 

increased over the two-year follow-up period. We can see that the scoliosis is 

progressive and that curves will deteriorate over time (Table 3.6). It is possible 

that the deterioration in the spinal curvature for the non-surgical children was 

associated in deterioration in QoL and increases in pain. Pain is one of the most 

important correlating factors with change in QoL. This finding supports the work 

of Sewell et al. (2016) who found that children who had an increase in pain had 

lower QoL and those that had a decrease in pain demonstrated higher QoL 

scores measured using the CPCHILD instrument. They also align with the 

findings of Alriksson-Schmidt and Hägglund (2016) who reported that pain is a 

secondary complication of CP. This recurrent musculoskeletal pain is common 

and associated with decreased QoL. 

Sewell et al. (2016), also showed that children with CP GMFCS levels IV and V 

and scoliosis had decreased QoL during childhood, but Tessier et al. (2014), 



  

92 

using CPQOL — Child found that comorbidities could explain reduced QoL. 

These findings were echoed by Reddihough et al. (2021) who found in their 

cross-sectional study of conservatively managed children with intellectual 

disability that severe scoliosis was negatively associated with QoL (−7.39, 95% 

CI −12.97, −1.81). 

The children in this study who did not have surgery demonstrated deterioration 

in their Cobb angles over time. The literature has shown that untreated NMS 

commonly progresses after skeletal maturity (Majd, 1997; Thometz JG, 1988) 

and as scoliosis worsens, greater care is required (Tomasz Kotwicki & Marek 

Jozwiak, 2008). Sewell et al. (2016), showed that children with CP GMFCS 

levels IV and V and scoliosis had a decreasing QoL during childhood. The 

literature supports the idea that spinal bracing is ineffective in altering the 

progression of deformity in this population (Roberts & Tsirikos, 2016). We can 

see that the scoliosis is progressive and that curves will deteriorate over time 

(Table 3.6). It is likely that the deterioration in the spinal curvature for the 

children in the non-surgical group was associated in deterioration in QoL and 

increases in pain. 

Postoperative complications can include, but are not limited to, death, paralysis, 

infection (respiratory, urinary, skin), metal failure, pseudoarthrosis, blood loss 

and ileus (Koop, 2009; Samdani et al., 2016). The complication rate of 33% 

(41% if death is included) found this study is somewhat lower than those 

reported in the literature, which is clinically reassuring. The postoperative 

complication rate for spinal surgery in patients with neuromuscular conditions 

associated with CP is reported to be between 44 and 80% (Jones-Quaidoo et 

al., 2010; Sebaaly et al., 2016). All the complications that occurred in my study 
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sample resolved and once treated, did not have any apparent ongoing impact 

on the children or their families. 

Limitations 

The primary limitation of this study is that the participants were not randomised 

to undergo, or not undergo, spinal surgery. This is unavoidable, as it is unlikely 

that any Human Ethics Committee would grant approval to conduct a 

randomised controlled trial in this vulnerable population. However, with its 

prospective data collection and case control quasi-experimental design I believe 

it does provide the best level of evidence currently available. 

Another limitation is that this study was conducted at only one institution in a 

country with high medical standards and ample resources. Although children 

with CP levels IV and V are not usually managed outside a major referral 

centre, making the results somewhat generalisable to other similar institutions, 

the study results are not generalisable to other countries or hospitals where the 

standard of medical care is lower, and resources are more limited. The sample 

is a convenience sample, and the sample size is relatively small. However, the 

study is powered to demonstrate statistical and clinically meaningful differences 

between the surgical and non-surgical groups. 

Conclusions 

The findings of this research showed that QoL, and pain improved after spinal 

surgery among a population of children with CP GMFCS levels IV and V when 

compared to those children in the same population who did not have surgery. 

The improvements were demonstrated immediately, and at 6, 12 and 24 

months after surgery. Surgical correction of the scoliosis was demonstrated by 
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improvements in Cobb angles and the complication rate was in keeping with 

rates reported elsewhere. The findings of the quantitative data collected during 

my study will enable me, and my colleagues in the Spinal Surgical Unit at The 

Children’s Hospital at Westmead, to provide local evidence concerning the 

outcomes of spinal surgery to assist families in their decision-making. 
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Chapter 4: How Families Make Decisions 
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Introduction 

Advances in technology mean most children with severe CP survive to 

adulthood (Evans et al., 1990; Yoshida et al., 2018), so effective management 

of NMS is increasingly important (Brooks et al., 2014; Himmelmann & Sundh, 

2015; Sarwark & Sarwahi, 2007). The natural history of scoliosis progression in 

neuromuscular conditions demonstrates progressive deformity which affects the 

child’s QoL, general health, sitting, sleeping and pain (Sarwark & Sarwahi, 

2007; Yoshida et al., 2018). QoL is an important outcome in clinical settings. It 

is also important to understand how families make decisions, since surgical 

interventions in patients with CP have implications into the future (Morrow et al., 

2008). 

Parents’ and caregivers’ priorities for decision-making when considering spinal 

surgery for children with NMS have traditionally differed from those of surgeons. 

Adams et al. (2019) found that surgeons’ goals were most frequently related to 

clinically measurable outcomes such as correcting spinal Cobb angles and 

pelvic obliquity. In comparison, Tsirikos et al. (2004) found parents and 

caregivers were more likely to choose surgery in the hope that it would improve 

their child’s pain, ability to lie down in bed, sitting comfort, pain levels and 

overall QoL. 

In their recent American prospective multicentre study compared the ranking of 

15 goals of surgery between caregivers and surgeons, Adams et al. (2019) 

determined that greatest agreement between the two groups was found when 

the research evidence was strongest, such as for improved sitting, prevention of 

pulmonary compromise and reduction in pain. These authors suggested that the 
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research in this area was limited (Adams et al., 2019). The lack of evidence that 

spinal surgery in this group improves pain and QoL makes decision-making 

concerning surgery challenging (Sarwark & Sarwahi, 2007). 

More recently, there has been a move to more family centred practice and 

shared decision-making. This is considered the gold standard in health (Jordan 

et al., 2020), as it helps to improve compliance, allows realistic expectations 

and improves outcomes (Nwosu et al., 2018). 

From the current research and clinical practice, we know that families are being 

asked to commit to a complicated and difficult decision which has major risks as 

well as consequences for their child’s QoL. According to Vargus-Adams and 

Martin (2010), parents, children, and medical professionals struggle with 

choosing appropriate interventions. Evidence concerning the risks of spinal 

surgery is plentiful, with high complication rates well documented in the 

literature (Comstock et al., 1998; Sarwark & Sarwahi, 2007; Shirley et al., 

2015). 

Shared decision-making allows the clinician the opportunity to understand and 

clarify what matters most to families/carers. A recent qualitative study by Garrity 

et al. (2019) looked at the decision-making process and preparation for spinal 

surgery in 18 families. They concluded that parents of children undergoing 

spinal surgery had valuable information for improving clinical processes, and 

that conveying the experiences of others to families of prospective patients 

helped them make more informed decisions. This study provided only the views 

of families of children who had surgery and not those of families of children who 

declined surgery. The views and reasoning of such could also help families of 
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prospective patients in their decision-making. Data presented in this small study 

was collected at one time point only, a few months post-surgery, so the authors 

were unable to determine any changes in perspectives over time. 

Literature concerning decision-making about spinal fusion surgery for scoliosis 

among families with a child with CP, GMFCS level IV and V is limited. We do 

not know which factors influence families in this population as they make 

decisions for their children; and we do not know how they feel about their 

decision in retrospect. 

Aims of This Qualitative Arm of the Study 

To develop a deeper understanding of family decision-making processes 

concerning spinal fusion surgery for their children with CP (GMFCS level IV/V). 

The aims were: 

1. Identify what the costs are to the family of having a child with CP and 

scoliosis? 

2. Understand what influences parents’/caregivers’ decisions concerning 

spinal surgery for their child? 

3. What fears, if any, did parents/caregivers have about spinal surgery for 

their children? 

4. In retrospect, how do parents/caregivers feel about their original decision 

about accepting or declining surgery? 

Ontological and Epistemological Assumptions 

It is important for qualitative researchers to understand their world view as this 

set of beliefs and assumptions informs their study (Creswell, 2018). I have 
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worked as a Nurse Practitioner for over 20 years in the paediatric spinal surgery 

department of a major tertiary referral hospital. My professional role means that 

I have known many of these children since they started coming to our spine 

clinics when they were babies or small children. During their visits I have had 

the opportunity to talk informally with the families and had a chance to gain an 

insight into aspects of their family life. I have met siblings and other family 

members along the journey. I am a familiar face that they often say they are 

relieved to see. 

I am frequently asked by families, should I choose surgery, would you do the 

surgery if this was your child? I answer by talking about the documented risks 

and benefits of surgery, but never directly answer their question. Over the years 

I have watched families faced with the same dilemma regarding whether to 

agree to surgery for their child, however the decisions they make were not 

predictable. 

All my participant patients have the same underlying condition (CP) and are 

severely affected (GMFCS levels IV and V), however what differs is their 

families, and the way their families make decisions on their behalf. I would like 

to better understand the perspectives of families/carers and the ways they make 

decisions so I can better advise families and understand their choices. 

I have a relativist ontological belief about reality; I believe that multiple realities 

exist and in respect to this research, I believe they are shaped by context and 

that truth is created by experiences (Creswell, 2018). Each of my families is 

unique, their children are unique. The reason they are unique is the way their 
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child’s CP and scoliosis appears to impact their family and their decision-

making, but are their experiences and decisions unique? 

My epistemological approach is one of social constructivism, I believe that 

individuals create meanings through their interactions with each other and their 

environment. Social constructivism rejects a single ultimate truth and highlights 

the importance of culture and context (Braun, 2013). My families and their 

decision-making result from their personal experiences and their environment. 

Method 

My methodology was guided by my ontological and epistemological beliefs. The 

methodological approach I used was phenomenology and more specifically 

Interpretive Phenomenological Analysis (IPA). Phenomenology was first 

conceptualised by Husserl in 1931 as a way of looking at the lived experiences 

of families (Braun, 2013). One of the advantages of my using IPA is that it 

allowed me to develop an even deeper bonding relationship with my 

participants and gave me the chance to understand the “personal deliberation” 

of the “lived experience” of my participants (Alase, 2017). 

As a researcher I was unable to access their world directly, so I interpreted their 

responses and allowed them to narrate the research findings through their lived 

experiences; this allowed me to stay true to their accounts. 

This approach guided my research method, my participants were selected as 

they had a similar lived experience, and they were able to understand the 

problem I was trying to look at. This method is also useful for small numbers of 

participants (Braun, 2013). Before interviewing families/caregivers I 
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acknowledged my own opinions concerning the benefits of spinal surgery to this 

population as it is important to set aside preconceived ideas to ensure honesty 

in your findings (Moustakas, 1994). 

Ethics 

This study was approved by University of Canberra Human Research Ethics 

Committee (UC Project number: 13-205) and Children’s Hospital Westmead 

Human Research Ethics Committee (SCHN: LNR/13/SCHN/442). 

Participants 

The participants in this qualitative aspect of the study are the families or 

caregivers of the children who did (surgical group), or did not (non-surgical 

group), have spinal surgery. The families and caregivers interviewed for this 

study participated in both the qualitative and the quantitative (surgical 

outcomes) aspects of the study. Informed consent was provided, and 

participants were reassured that their responses would remain confidential, 

would not be communicated to their treating consultant, and would not affect 

their child’s treatment in any way. They had the ability to withdraw consent at 

any time. The same parent/carer was interviewed at each clinical visit that they 

attended with their child (initial visit, 6, 12 and 24 months). No additional visits 

were required by the families. 

Data Collection 

The paediatric spinal surgery department of a major tertiary referral hospital 

was the setting for the study. The interviews were conducted in a side room of 

the Orthopaedic Spinal clinic during the families’ scheduled spine assessment 
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appointments. Semi structured interviews were conducted face to face at these 

time points: at initial recruitment, at 6 months, 12 months, and 24 months after 

surgery for the surgical group and at 6 months, 12 months, and 24 months post 

recruitment for the non-surgical group. 

The interviews were conducted by me, as the families were familiar with me 

enabling them to be more comfortable during the interview process and 

therefore more likely to confide in me. The interview was guided using a set of 

predetermined questions (Table 4.1). Detailed notes were written down to 

document the responses to the questions. Interviews were not audio recorded 

as the environment was not conducive to clear recordings being obtained. The 

interview involved the parent/caregiver, and the child was also present. The 

children with CP of GMFCS IV or V (described in Chapter 3) were non-verbal 

communicating children, so none of children participated in the interviews. 

Table 4.1 Interview questions 

 Surgical group Non-surgical group 

Initial visit What are the costs of having a child with CP and NMS? 

What are you hoping the 

surgery will do for your child? 

Why have you elected not to 

have spinal surgery? 

What fears do you have about 

your child undergoing surgery? 

 

6 months, 12 months, 2 

years 

Would you with the benefit of 

hindsight undergo spinal 

surgery again? 

Would you with the benefit of 

hindsight elect for your child 

to undergo spinal surgery? 

Would you recommend the 

surgery to others? 
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Interviews were conducted with the same parent or caregiver of each child each 

time. The duration of the interviews ranged from 15 to 30 minutes. 

Three children died during the two years of the study, two from the surgical, and 

one from the non-surgical group. The families of these children were not 

available for interview at 24 months. According to their medical records, the 

children’s deaths were attributed to their comorbidities. 

Trustworthiness and Rigour 

Qualitative research must have credibility, confirmability, authenticity, and rigour 

(Connelly, 2016; Cope, 2014). The trustworthiness and rigour of a study occurs 

when there is confidence in the method used, and confidence in the data 

collected and the interpretation of this data (Polit, 2014). 

Credibility refers to the truth of the data, I have ensured the trustworthiness of 

my data by confirming the findings with the participants of my study. Interview 

notes were made available to each participant to provide comments and 

corrections. Eight of the 39 families interviewed (20.5%) returned the interview 

notes with confirmation of their accuracy with none requesting changes or 

corrections. Accuracy of the typed notes was also validated against the original 

interview notes by a colleague, the Spinal Fellow. The Fellow was unable to 

identify the participant or their parent/caregiver from the data as it was de-

identified. The data were also collected prior to the Fellow’s employment at our 

institution. 
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Data Analysis 

Inductive Thematic analysis was conducted as described by Braun and Clarke 

(2006). This allowed identification, analysis, and reporting of patterns within my 

data rather than establishing preconceived themes (Braun, 2006). 

Familiarisation with the data was ensured by repeated reading of the interview 

notes from the interview responses, to allow me to be acquaint myself with the 

depth and breadth of the content. 

Initial codes were generated by writing notes onto a spread sheet, codes were 

then connected with data extracts that best represented that code. The different 

codes were then arranged into potential themes, and the data extracts were 

organised into the identified themes. This was done using a thematic map which 

enabled me to start looking at the relationship between my codes and themes. 

Data analysis, codes and themes were analysed by author ( CK) and two 

research supervisors. The themes were reviewed again to ensure they were all 

coherent and there were clear and identifiable distinctions between the themes, 

and that the thematic map accurately reflected the meanings of the entire data 

set (Braun, 2006). The essence of each theme was identified, defined, and 

named. Finally, I wrote up my analysis identifying how each theme related to my 

research aims. 

Results 

Profile of Participants 

The parents and caregivers interviewed in both groups were mainly female 

(Table 4.1). The primary caregiver in every family was interviewed. Three 

children did not live at home with their family, one in the surgical group and two 
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in the non-surgical group. Families were primarily based in metropolitan areas, 

with 12 of the 41 families being from regional areas. Most families included one 

working adult, but seven of the families had two working adults (Table 4.2). 

Table 4.2 Characteristics of participants interviewed in this qualitative study 

 Families who opted for 

surgery 

Families who declined 

surgery 

Sex 20 F, 1 M 19 F, 2 M 

Primary or secondary carer 21 primary carers 21 primary carers 

Child lives at home with family 20 yes, 1 no 19 yes, 2 no 

*Residence: metropolitan or 

regional NSW 

13 metropolitan, 8 

regional families 

17 metropolitan, 4 regional 

families 

Number of adults in the family 

working 

0 adults: 1 

1 adult: 18 

2 adults: 2 

0 adults: 0 

1 adult: 16 

2 adults: 5 

* Metropolitan NSW: boundaries of the Sydney metropolitan area are determined as the 

Hawkesbury/Nepean River in the North/Northwest, and the outer boundaries of the cities of 

Penrith, Camden Council, the City of Campbelltown and the Sutherland Shire. Regional NSW 

are all other areas. 

1. “Pushing a Rock Up a Hill”: The Experience of Having a Child with CP and 

Scoliosis 

The families described the experience of having a child with CP and scoliosis as 

an endless daily battle; as being emotionally and physically tiring. The condition 

they had (CP) is progressive and forever changing. The battle was never 

ending; there was little respite for families. The families were faced with children 

who had worsening pain and discomfort. The ability to make them comfortable 
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became increasingly difficult; it necessitated the need for recurrent repositioning 

in chairs and beds and this impacted on their sleep, comfort, daily activities and 

QoL. As their condition worsened, they often required more medications, more 

hospital visits, and more attention from their families. The frequency of 

discomfort/pain meant children were often unable to attend school and outings; 

this contributed to the social isolation of the children, their parents, and families. 

Emotionally these families felt frustrated, disempowered, and sad. They were 

unable to help their child, which created a sense of guilt. 

While describing their lived experiences, families discussed four key issues that 

characterised their lives, namely the loss of time, social isolation, poor health, 

and the financial impacts of having a child with CP. 

Loss or Lack of Time was one of the main issues discussed in the interviews. 

Free time was becoming scarce; the parent’s/carer’s days were filled with caring 

for this one child. Bathing, dressing, feeding, and positioning. Everything was 

slowly becoming more time consuming. This impacted on the time parents were 

able to spend with other members of their family and friends. 

“exhausting physically and emotionally” (S3) 

“barely enough time to sleep” (NS2) 

“entire day is spent transferring” (S19) 

“More and more time to care for X” (NS10) 

“I’ve missed many events” (NS1) 

Parents and their children slowly became more socially isolated. To go out of 

the house involved a lot of preparation and it was difficult to transport their 
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children comfortably. Once out, children are uncomfortable sitting for long 

periods, so outings were most likely to be short and close to home. Due to their 

increasing needs, children were often unable to attend school regularly, which 

meant family members did not receive any respite from caring for their children. 

“were pretty much house bound” (NS12) 

“can’t attend school” (S28) 

“difficult to transport” (S41) 

“I’m stuck at home” (NS12) 

The health of both the carer/child was affected, both their physical and mental 

health. The parents were physically and mentally exhausted; they were sleep 

deprived because both the parent and the child were awake during the night. 

The constant lifting and moving of the children caused physical pain to the 

parents “back”. The children were physically in pain and discomfort, with their 

QoL slowly decreasing, as they become physically and emotionally exhausted. 

“strain on my back physically” (S8) 

“difficult to watch them suffer” (S8) 

“I’m worried about the future” (NS23) 

“breaks my heart to see x in pain, I wish it were me instead” (S33) 

“X is often unhappy and crying” (S16) 

“just one more thing to worry about” (NS27) 
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Financially these families were affected by their child’s increasing needs, 

equipment is expensive, medications are expensive, and their children required 

continual care from a parent/carer which affected their ability to work. 

“New bed, cost a mint” (NS14) 

“unable to save” (S4) 

“only one parent can work” (NS14) 

“Impact on the money I have left to save” (S1) 

Mothers in particular felt a sense of loss; loss of a healthy baby and what could 

have been. They felt guilt and this was a heavy burden to bear. They felt 

responsible for the disability their child received within their womb while under 

their care. They grieve the loss of a normal life for their child, themselves, and 

their families. They felt grief and loss as their child’s condition changed and their 

child’s QoL deteriorated. They felt loss of power and control, they were unable 

to change this deterioration, and all they could do was attempt to provide 

comfort for their child, physically and emotionally. They could see their child’s 

future, and felt a heavy burden, and an unknown future. They could see all the 

resources this one child required, they knew it impacted on their family, other 

children, and their future financial safety. They felt guilty that they were unable 

to spend time with their other children, unable to work, and unable to have a 

“normal “family life. Other relationships suffered as a result of this child and their 

disability. 
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2. “You Have to Risk Falling to be Able to Fly”: Making the Decision to Opt for 

Surgery 

The families were aware of what the future may hold. They had heard from 

others within their peer groups with similar children that their child’s life may 

become harder. They had met with surgeons and knew the risks that surgical 

interventions may cause, they had heard of death, infections, and the words 

“may not improve their pain”. They had feelings of worry, risk, helplessness, and 

desperation. They often felt alone and isolated when making decisions 

regarding surgical interventions for their children. However, they had also heard 

stories of hope, the promise of better sitting, the hope it would help with 

discomfort and pain and improve the QoL for their child. They felt confident in 

the surgeon and the system. They had faith that the benefit could be worth the 

risk they were taking. 

Three key factors emerge as motivators that enabled some of the participants to 

take the decision to opt for surgery: 

1: The hope that it will relieve pain for their children 

2: Improve their QoL  

3: Stop spinal deformity. 

Their children were in pain and the pain was increasing over time. Their children 

were having difficulties sitting and sleeping comfortably and the parents were 

finding them more difficult to care for as time went on. This impacted on their 

child’s and their quality of life. The parents/caregivers were hopeful that the 

surgery would relieve the pain, improve their child’s quality of life, and stop the 

spinal deformity progression. 
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“I hope it helps with their pain and discomfort” (S8) 

“I hope the surgery will fix the pain” (S3) 

“I don’t want my child to be constantly crying in pain” (S21) 

“I hope the pain will go away” (S25) 

3. Don’t Rock the Boat: Making the Decision to Decline Surgery 

Those parents who elected not to have surgery for their children pointed to four 

major factors as driving their decision making in this regard. They included: 

1. the fear of surgery and the risks involved in undergoing it 

2. the fact that the pain was management well, and it did not justify the risks 

involved in the surgery 

3. the ability to cope with the pain 

4. doubts about the benefits from surgery. 

The families/carers were afraid of agreeing to their child having surgery. They 

were afraid that the risks and complications of surgery outweighed the potential 

benefits that their child may have from surgery. These carers/parents feel that 

their child is coping well at the moment, and that the pain their child is in is able 

to be well managed with non-surgical methods or that their pain may in fact not 

be caused by their scoliosis but rather their CP palsy or other comorbidities. 

Many carers/families are unable to see the benefit surgery will have for their 

child, they are unsure whether it will improve their child’s QoL significantly. 

“don’t want to make them worse” (NS10) 

“I’m not ready yet” (NS42) 

“I don’t want to take the risk of making our time together even shorter” (NS12) 
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“pain doesn’t seem to be a problem” (NS17) 

“we are coping ok at the moment” (NS32) 

“can’t see the benefit” (NS2) 

“I’m not confident the surgery will change his life” (NS23) 

4. Fears about Surgery 

F.E.A.R. is the theme, it has two meanings: 

Forget Everything And Run 

Or 

Face Everything And Rise. ( Papa Roach, album F.E.A.R , Face everything and 

Rise). 

Among those who underwent surgery the decision was not without fears. Some 

of the key fears that they mentioned include: 

1. fear of death 

2. fear of surgical complications 

3. fear of being disappointed in the outcome 

4. fear of consequences of not doing surgery. 

The families were afraid their child would die, either during the surgery or in the 

immediate postoperative period. They were afraid of the potential for 

complications, which would impact on their length of stay or potential for their 

child requiring additional unplanned interventions and perhaps additional 

surgeries. The families were afraid if they did not commit to surgical 

management that their children’s lives would become more difficult and the 

window of opportunity would close leaving their child in a position where 
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surgical management was either no longer possible or riskier due to a larger 

curve and more surgical intervention required. 

“Death is my biggest fear, am I making the right decision?” (S6) 

“When I heard all the risks I nearly freaked out” (S21) 

“could potentially not work” (S4) 

“afraid of no improvement in Quality of life” (S19) 

“expectations won’t be met” (S5) 

However, despite these fears, families who opted for surgery had trust in their 

surgeons. They felt that their surgeons were giving them advice that was right 

for their child, and they felt a confidence in their surgeon’s decision-making. The 

families felt that the benefits of surgery were clearly explained to them, and the 

families were happy to commit to surgery. 

“the doctor thinks it’s the right thing to do, we can see the benefit “(S9) 

“I’m not sure what to do, but I trust my doctor with the advice they are giving” 

(S34) 

“if I don’t do it now, the curve will become bigger and harder to correct” (S5) 

5. Outcome of the Choice to Undergo or Avoid Surgery 

Surgical Group 

Among those families who choose to opt for surgery for their children, all were 

happy that they had elected to have surgery and would all recommend surgery 

to other families and care givers. Families appeared surprised by their child’s 

quick recovery post-surgery; children were happier and healthier and able to 
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return to activities such as school. The families were emotionally relieved to 

have the surgery and recovery over and done with. 

The responses from the parents/caregivers of children in the surgical groups 

identified three themes: 

a: Families Were Happy with Recovery from Surgery 

Families were happy that their children recovered more quickly than expected 

from surgery, that their hospital stay was shorter than they had anticipated and 

that when they left hospital their child was comfortable. 

“recovered well from surgery” (S4) 

“We didn’t have any problems” (S6) 

b: Families Were Happy with Outcomes from Surgery 

Families were happy with the surgical results, their  children’s posture was 

straighter, and this made them easier to care for, the families felt that their 

straighter body shape made it possible for them to sit straighter and breathe 

easier therefore making them healthier. 

“Great results” (S38) 

“happier, straighter, healthier” (S3) 

c: Families Found the Experience Stressful, But Happy with Outcomes 

Families felt that the decision to undergo surgery was very stressful, however 

once the decision was made and the surgery was done, they felt relief and were 

very happy. 
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“really stressful, but so worthwhile” (S37) 

“We are so happy” (S3) 

Non-Surgical Group 

The families/carers of the non-surgical group appeared divided in their opinions 

regarding their original decision-making. 

The responses from the parents/caregivers of children in the non-surgical 

groups identified three themes: 

a: Feelings of Regret 

Some of the families had feelings of regret, their child was in pain or discomfort, 

however their child’s state of health made surgery too risky, others wished they 

had done the surgery earlier as their child’s peers who had surgery appeared to 

be more comfortable. 

“I left the decision to proceed until it was too late” (NS2) 

“I wish I had said yes in the beginning” (NS1) 

b: Happiness with Decision Made 

Some families were happy with their original decision; their children were 

comfortable and coping well and they felt that if things changed, they still had 

the opportunity to have the surgery. 

“happy with my decision” (NS10) 

“if things get worse we can reconsider” (NS31) 
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c: Uncertainty 

Some families were unsure if they had made the correct decision for their child 

as their child’s condition was changing and they were wondering if the surgery 

may in fact improve their child’s QoL and comfort. 

“wondering if surgery could have improved their quality of life” (NS42) 

“starting to reconsider, pain is getting worse” (NS17) 

“Now I’m not sure” (NS2) 

Discussion 

The qualitative arm of my study allowed a greater insight into the “lived 

experience” of the family/carer living with a child with CP and scoliosis. My 

research showed the immense costs of having a child with CP and scoliosis, I 

showed these costs to be emotional, physical as well as financial. I found that 

these costs were mainly felt by the mothers who were primarily the main 

caregivers of these children. 

I was unable to find any qualitative research focusing on the effects of having a 

child with CP and scoliosis, only on the effects of having a child with CP 

(Okurowska-Zawada et al., 2011). Many of these children may have had 

scoliosis, but it was not evident in the population descriptions. 

My participants demonstrated an overwhelming sense of loss of a healthy child. 

Although my research did not look at the QoL of mothers of children with CP, 

there is an abundance of literature that shows that having a child with CP more 

than doubles the risk of depression in mothers (Sajedi, 2010) and that mothers 

of children with CP have lower QoL scores in psychosocial domains (Romeo, 
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2010). These studies however did not look at CP and scoliosis, only CP, 

therefore it would be my supposition that scoliosis would further burden the 

family. 

The loss of time to spend with other children/family members was also an 

emotional cost that was highlighted by my participants. Literature shows that 

mothers often have to compromise on the care they provided to other family 

members and children without CP, when caring for a child with CP (Vadivelan et 

al., 2020). Children and families often become socially isolated due to their 

child’s increasing pain and discomfort and this impacts on the family’s mental 

and physical health. Parents in my study identified physical pain such as sore 

backs as well as psychological costs such as stress and sleep deprivation. 

Children require frequent repositioning day and night to maintain comfort; this 

involves lifting and turning by the parent/carer, often unassisted. These 

families/carers are sleep deprived and often have signs of physical pain such as 

back pain themselves. It has been shown that mothers of children with CP often 

have daily back pain, and that this is due to the frequent lifting of these children 

(Czupryna, 2014). In addition, maternal fatigue levels are often higher among 

mothers with a child with CP than those with healthy children (Garip et al., 

2017). Both these studies were conducted in children with CP, it was not 

evident from the participant description if they had scoliosis. I suggest that 

scoliosis would further impact on a family/carers physical health as children 

would require even more frequent lifting and moving to make them more 

comfortable. 

My participants reported significant financial burdens. Many families were 

unable to maintain employment due to the complex needs of their child and the 
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high frequency of lifting, turning and need for intervention. They reported 

incurring additional financial costs that a child without scoliosis may incur, such 

as additional medication needs, specialised bedding, and more frequent 

wheelchair modifications. This added financial expense made it difficult for 

families to save, this in turn added to families’ emotional stress. The literature 

shows that due to the difficulty in balancing family and work, mothers were 

shown to have significant financial burden (Pousada, 2013; Vadivelan et al., 

2020; Wang & Jong, 2004; Wang et al., 2020). 

The qualitative arm of my study allowed a deeper understanding of how families 

make decisions regarding whether to opt for spinal surgery or not. My research 

shows that families often make their surgical decisions based on the pain and 

suffering their child is experiencing. My participants stated that if they felt their 

child was in pain and discomfort, they were more likely to opt for surgery. 

Families who felt that their child was coping well with pain or not experiencing 

pain at all were often happy to decline surgery. 

Scoliosis was once felt to be a painless condition, but my research has shown 

that many children with NMS experience pain. This finding is supported by other 

studies. A cross-sectional retrospective study of data captured in a register by 

Hägglund et al. (2019) showed that 9.6% of their sample of children with CP 

and scoliosis reported back pain and that pain intensity was also shown to 

increase as the severity of the curve increased. Current literature in adult lower 

back pain also shows that pain is the most influential factor affecting a person’s 

willingness to undergo spinal surgery (Bono et al.; Bono et al., 2013) Pain has 

also been shown in the literature to be associated with reduced QoL (Russo et 

al., 2008; Massaro et al., 2013). 
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As reported in Chapter 3 of this thesis, children in the surgical group had poorer 

QoL at baseline when compared to the non-surgical group, therefore their 

families were more likely to opt for surgical intervention in the hope that their 

child’s QoL may increase, while the non-surgical group, who had higher QoL 

and less pain were happy to wait and declined surgery at the time it was 

offered. Children with CP and scoliosis GMFCS level IV and V, who are 

experiencing frequent spinal pain, also have poor QoL. These families are more 

likely to opt for surgical intervention and accept the potential risks and 

complications of surgery to improve their child’s QoL. Families reported that 

scoliosis surgery helped to alleviate their child’s spinal pain and improve overall 

QoL for their child. Families were happy with their decision because they saw a 

positive change in their child’s condition. 

Families with CP and scoliosis GMFCS level IV and V, whose children were 

experiencing minimal or no spinal pain, were more likely to decline surgical 

intervention, as they do not feel the complications were worth the risk as they 

did not feel surgery would improve their child’s pain or QoL. Families were 

happy with their decision if their child’s conditions remained unchanged, some 

families however, questioned their decision if they felt that their child’s pain was 

increasing and their QoL is deteriorating. Furthermore, some families regretted 

their decision if they felt they left it too late to take up the surgery. 

Fear was described by both the surgical group and the non-surgical group. The 

non-surgical group were afraid of the risks and potential complications of spinal 

surgery, their children were relatively pain free and had a reasonably good QoL 

and they felt that they could not see a benefit to their child at this time in 

undertaking these risks. 
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The surgical group also reported being fearful. They were also afraid of the 

potential risks and complications of surgery, but due to their child’s increasing 

pain and decreasing QoL, they were also afraid of not having the surgery. They 

were afraid if they did not take the risk, their child’s QoL would decrease, and 

their child’s pain would worsen. They were more willing to take a risk and have 

the surgery, for them the potential positive outcome was worth the risk. These 

families also voiced a faith and trust in the surgeon. They had over time 

developed a trusting relationship with the hospital and the surgeon, one that 

allowed them to believe that the advice given was the right advice for their child 

and that the surgeon had weighed up the risks and benefits and felt the surgery 

was required. Trust is considered crucial in the relationship between the family 

and surgeon (El Malla et al., 2013; Glanz et al., 2013). Trust in health providers 

has been examined widely in the literature in areas such as cancer treatment 

and childhood vaccination, but I was unable to identify any work that looked at 

trust in relation to NMS and surgical intervention. Although it is thought that 

family centred care helps develop trust between families and surgeons, 

research evidence for this is also limited. 

Strengths and Weaknesses 

 My research demonstrated credibility and trustworthiness. I 

acknowledged my ontological and epistemological views prior to 

conducting the research. 

 I carried out member checking to verify the transcripts with my 

participants. 

 Data was collected over a two-year period, allowing the effects of time to 

be understood. 
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 My data collection was carried out in the spinal clinic during the 

families/carers scheduled appointment time, I did this to limit visits to the 

hospital for the families/carers. The environment was often noisy. Ideally, 

I would have liked to interview these families/carers at another time away 

from clinic to allow recording of the interviews and to allow me a longer 

time in which to conduct these interviews. 

 My sample was taken from a single institution. If time had allowed, I 

would have liked to interview families/carers from another hospital in my 

network, this would have allowed further sample diversity. My hospital is 

a public hospital, it would be interesting to see if family/carers 

experiences were different in the private health system. 

Conclusion 

The qualitative arm of this study, which presents the voices of families 

confronted with caring for a child with CP and making the difficult choice to have 

spinal surgery, supports the quantitative findings that spinal surgery improved 

QoL and reduced pain for children with CP and severe scoliosis. This 

information should be offered to parents/carers making decisions about spinal 

surgery to help them in the decision-making process. Based on my findings I 

would be more confident in recommending surgery to families/carers whose 

children have increasing levels of pain and poor QoL, I would also be more 

confident that they would be satisfied with the surgical outcomes and their 

decision-making. Practitioners can now see that pain increases and QoL 

decreases in the non-surgical group. They can give evidence-based advice to 

families contemplating surgery whose child may initially not be in pain or have 

low QoL that this is likely to worsen over time. Thus, surgery has a remedial 
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effect related to the curve but also potential preventative effect related to pain 

and QoL. 

It is important to understand how individual families/carers make decisions, 

and to understand that each family will make choices based on their own 

personal “lived experiences” even when faced with the same choices as 

another family. The lived experience and the ways they will process and 

manage their fears about surgery will be different for every family, this is 

due to their inbuilt coping mechanisms and support systems (Wang & Jong, 

2004; Wang et al., 2020). Living with a child with CP has substantial 

psychosocial burden (Vadivelan et al., 2020), it effects mothers particularly. 

Physical activity when caring for these children causes aches and pains as 

well as fatigue and emotionally these carers have higher levels of 

depression and lower QoL when compared to the population norm (Garip et 

al., 2017; Sajedi, 2010; Vadivelan et al., 2020; Wang et al., 2020). When 

you combine this with the effects of NMS, the stress on these families is 

even greater.



  

122 

Chapter 5: Conclusions 
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Discussion and Conclusions 

This discussion chapter will place the findings of my research within the context 

of the current literature. First, I will review the latest national data on CP. Then I 

will review the research questions, and summarise the main findings from both 

the quantitative and qualitative arms of the study and examine them in light of 

the contemporary literature. Next, I will examine the common threads found in 

the quantitative and qualitative data to construct a picture of families and 

children with CP facing a difficult decision about spinal fusion surgery. I will also 

identify the key drivers of their decision. The chapter will include the strengths 

and limitations of the research. Finally, the findings will be used to make 

recommendations for clinical practice. 

Since the commencement of my research, more data have been collected on 

CP and its prevalence in Australia. I reviewed the latest available data to 

determine if there had been any major changes in rates and characteristics of 

CP to ensure that the participants in my research remain representative of 

children with CP and their families. The most current Australian Cerebral Palsy 

Register (ACPR) report was published in 2018 and was based on data from 

children born between 1995 and 2012. The previous report published in 2013, 

used data from children born between 1993 and 2006 so there was some 

crossover of data between the two reports (The Australian Cerebral Palsy 

Register group, 2013). The children in my study were born between 1998 and 

2004, and so they are represented in each report. 

The most recent report of the incidence of CP in Australia was 1.4 children per 

1000 live births (The Australian Cerebral Palsy Register group, 2013) (Figure 
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5.1). The rate of pre- or perinatally acquired CP declined from 2.1 in 1995–1997 

to 1.4 children per 1000 live births in the 2010–2014 period. The rate of 

postnatal acquired CP also declined from 1.4 in the 1995–1997 period to 0.8 

children per 10,000 live births in the 2010–2014 period (Figure 5.1). It is felt that 

the reduction in the rates of CP is due to improvements in education around 

healthy pregnancies, improved pre- and postnatal care, better neuroprotection 

through the use of magnesium sulphate when birth is imminent at <32–34 

weeks, brain repair and rehabilitation after injury (De Silva, 2018). 

 

Figure 5.1 Rates of children with CP per 1000 live births (Australian Cerebral 

Palsy Register Report, 2018) 

Data indicated that at the age of five years, 35% of children registered had 

vision impairment, 11% had hearing impairment, >60% had speech impairment 

and >50% had an intellectual impairment. In terms of classification, the data 

also showed 62% were GMFCS levels I–II, 32% were GMFCS level III and 26% 

were GMFCS level IV or V. There were proportionally more Aboriginal and 
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Torres Strait Islander children diagnosed with CP, and these children had more 

severe motor and other associated impairments when compared with non-

Indigenous children (The Australian Cerebral Palsy Register group, 2013). 

The incidence of scoliosis among children with CP reported in the literature 

varies. According to Hägglund et al. (2018) the variation in reported rates can 

be explained by the use of different definitions of scoliosis and classifications of 

participants. Most studies reported a rate of CP-associated scoliosis of between 

20% and 25% (McCarthy et al., 2006; Rutz & Brunner, 2013; Toovey et al., 

2017). The research literature also highlighted that the risk of developing 

scoliosis increased with age and degree of motor impairment (higher GMFCS 

levels) (McCarthy et al., 2006; Rutz & Brunner, 2013). 

What this shows is that although the rates of children born or acquiring CP are 

decreasing, those with CP are living longer lives. A longer life spans increases 

the possibility of developing scoliosis which has the potential to become more 

severe over time. This means that many more families in the future may be 

faced with deciding whether to elect for their child to have surgery. 

I conducted a prospective observational study over three years (2014–2017) 

among a convenience sample of 42 families with a child diagnosed with CP and 

severe scoliosis (GMFCS levels IV and V) attending a spinal clinic at a tertiary 

referral children’s hospital in Australia. Of these families, 21 chose for their child 

to undergo spinal fusion surgery (surgical group) and 21 declined this surgery 

for their child (non-surgical group). Quantitative (arm 1) and qualitative (arm 2) 

data were collected to address four research questions. 
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5. Does surgery for scoliosis improve QoL and clinical outcomes for 

children with CP (GMFCS levels IV and V) at 6, 12 and 24 months 

compared to children with CP (GMFCS levels IV and V) who declined 

spinal surgery? 

Did children with CP (GMFCS levels IV and V) who underwent spinal 

fusion surgery have superior QoL and clinical outcomes compared to 

children with CP (GMFCS levels IV and V) who declined spinal surgery, 

6, 12 and 24 months after surgery? 

6. What influences a family’s decision to proceed or not proceed with spinal 

surgery? 

7. What fears, if any, did parents/caregivers have about spinal surgery for 

their children? 

8. Are families happy with their decision to have, or not have, spinal surgery 

at the 6, 12 and 24 month follow-up time points? 

The first arm of the study compared outcomes for children with CP and severe 

scoliosis who chose (surgical group) or declined (non-surgical group) spinal 

fusion surgery. Outcomes for this arm of the study were QoL, pain levels, and 

improvement in Cobb angle measured at 6, 12 and 24 months after surgery. 

The second arm of the study used interpretive phenomenological methods to 

allow a deeper understanding of the experience of families living with a child 

with CP and severe scoliosis and greater insight into the process of decision-

making regarding spinal surgery. 
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Main Findings 

My research suggests that QoL and pain influence a family’s decision to opt for 

or against surgery. I found that families of children with CP and severe scoliosis 

elected for their child to proceed with spinal surgery if they had poor QoL and 

increased levels of pain. I also found that they were happy with their decision 6, 

12 and 24 months after surgery. Pleasingly, I found postoperative complication 

rates after spinal surgery similar to those found in the literature. 

In contrast, my findings suggest that families of children with CP and severe 

scoliosis declined surgical intervention for their child if they perceived them to 

have a good QoL and low levels of pain. This group were also happy with their 

decision at the follow-up time points, but only if their child continued to have 

similar QoL and pain levels. 

Through the face-to-face interviews, I explored the challenges and costs that 

families face every day in caring for their child. The families spoke of emotional 

and physical costs to themselves and their child, social isolation and the 

financial burdens associated with caring for a child with scoliosis and CP. They 

felt that the costs associated with their child’s scoliosis were additional to those 

associated with CP alone. 

Quality of Life 

Quantitative data showed the obvious differences between the surgical and 

non-surgical groups at baseline were QoL and pain. QoL (CPCHILD total score) 

group mean scores were lower and group mean pain scores were higher in the 

surgical group than in the non-surgical group. These findings suggest that 

poorer QoL and greater pain motivated families to decide on spinal surgery. 
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My study showed that QoL, when  measured using the CPCHILD and COPM 

scales, improved significantly for the surgical group when compared to the non-

surgical group at all three follow-up time points (6, 12 and 24 months). This 

finding is supported by  findings from other studies conducted among children 

with CP and classified as GMFCS levels IV and V, but using a range of other 

measurement instruments. Jain et al. (2016) used prospectively collected CP 

register data from the United States and CPCHILD scores pre- and 

postoperatively (2.4 +/− 0.5 years) from children in this population who had 

undergone spinal surgery between 2008 and 2013. They found the greatest 

improvements following surgery were in positioning, transfers, comfort and 

overall QoL scores (Jain, 2016). Obid et al. (2013) reported an 83.4% 

improvement in QoL in a German study which included 46 patients and used 

the PEDI (pediatric disability inventory) to measure QoL (Obid, 2013). In an 

English retrospective cohort study, Sewell et al. (2016), showed that spinal 

fusion was associated with an increase in QoL, measured using the Activity 

Scale for Kids — Performance version (ASKp) (Sewell MD, 2016). Miller et al. 

(2020) in a multicentre North American study, determined individual 

improvement in CPCHILD overall scores, rather than group mean scores as I 

did, and found 33.6% of children with CP GMFCS levels IV and V had a 

meaningful improvement (10 points or more) in QoL. They concluded that 

radiographic measurements predict QoL (Miller et al., 2020). Miyanji et al. 

(2018) conducted a prospective, longitudinal, multicentre study, and used the 

CPCHILD to measure QoL. They concluded there were significant 

improvements in QoL one year after spinal surgery, with an increase in the total 
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CPCHILD score of 7.19 points. This improvement was maintained two and five 

years after surgery (Miyanji et al., 2018). 

One study found CPCHILD scores improved following surgery, but had returned 

to previous levels two years after surgery. The study by DiFazio et al. (2017) 

used a prospective longitudinal cohort design, a population of children with CP 

and classified as GMFCS levels IV and V who were undergoing hip or spinal 

surgery and the CPCHILD questionnaire to measure QoL. They also collected 

data using the Assessment of Caregiver Experience with Neuromuscular 

Disease (ACEND). Data were collected at four time points post operatively from 

44 caregivers. They found that for the spinal surgery group CPCHILD scores 

improved steadily over time with a 15-point improvement in the group mean 

score seen. The authors observed that the improvement in scores was 

attributable to the physical dimensions of QoL (Activities of Daily Living/ 

Personal Care and Positioning, Transferring and Mobility) and that no 

discernible change was seen in less physical domains (DiFazio et al., 2017). 

As with DiFazio et al. (2017) findings using CPCHILD scores, CPQOL scores in 

my study regressed to baseline at two years. I found that General Wellbeing 

scores (measured by the CPQOL) for the surgical and non-surgical groups 

questionnaire also began to converge between the surgical and non-surgical 

groups two years post-surgery even though there was marked improvement 

until that time. This highlights issues with measurement of complex constructs 

such as QoL. However, in the absence of cure, QoL must be the goal for 

children with severe CP and limited gross motor function. QoL is an important 

health-related outcome which can guide practice (Gilson et al., 2014). QoL is 

also intrinsically related to pain (Dickinson, 2007; McKinnon et al., 2020). 
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Pain 

As previously mentioned, families who opted for surgery were more likely to 

demonstrate higher pain scores on the NCCPC-R instrument. The literature 

shows that children with CP commonly experience pain with Eriksson et al. 

(2020) reporting a prevalence of 60 to 70% among this population (Eriksson et 

al., 2020). Rodby‐Bousquet et al. (2021) showed in a cross-sectional Swedish 

study of 1591 adult participants with CP that 33% had back pain. These authors 

did not indicate if scoliosis was present in those who reported back pain, but 

found an increasing trend of pain interfering with sleep among those with higher 

GMFCS levels (Rodby-Bousquet et al., 2021). A cross-sectional register study 

conducted by Hägglund et al. (2019) found that for children with CP back pain 

increased from 4% among those without scoliosis, to 16% among those with 

severe scoliosis, and that pain intensity increased as the degree of scoliosis 

increased (Hägglund et al., 2019). Similarly, in an earlier study this group 

showed that 9.3% of their paediatric population with CP had back pain 

(Alriksson‐Schmidt, 2016) while Poirot et al. (2017) showed among 240 French 

children with severe CP that pain was greater with scoliosis than without (43.1% 

vs 24.1%, p=0.006) (Poirot et al., 2017). A recent systematic review reported 

that the prevalence of pain varied from 14 to 76% in children and young adults 

with CP, and that pain was associated with female sex, older age and GMFCS 

level V (Mckinnon et al., 2019). 

The origin of pain is often hard to assess in this population. In my clinical role, 

families frequently report finding it difficult to determine the source of their 

child’s pain. Pain can be the result of hip dislocation, muscle spasm, muscle 

tone, gastrointestinal dysfunction as well as scoliosis (Mckinnon et al., 2019). 
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The fact that pain levels decreased after spinal surgery for participants 

demonstrated that these children were experiencing back pain. I showed that 

pain levels were better for the group of children who had surgery than those that 

did not have surgery and that the benefit was sustained after 12 and 24 months. 

This reduction in back pain found in my study aligns with findings from other 

recent studies (Adams et al., 2019; Kolman et al., 2018; Sewell MD, 2016). 

I also discovered that pain increased over time among the participants in the 

non-surgery group. These findings are in line with those of Sewell et al. (2016) 

who found that after spinal surgery for scoliosis there was a reduction of pain in 

the operative group and an increase in the number of children experiencing pain 

in the non-operative group (Sewell MD, 2016). These authors acknowledged 

the limitations of their study design (retrospective cohort), differences in 

baseline characteristics (sex, age, Cobb angles and pain) and issues with 

measuring pain, activity, and participation. My prospective study design, more 

measurement time points, adequate power for multivariate analysis, greater 

similarity between the surgical and non-surgical groups at baseline, and the use 

of validated instruments to measure pain and QoL have overcome many (but 

not all) of these limitations. Furthermore, my study is the only study available 

with a concurrent control group, to demonstrate the progression of pain over 

two years in children who were managed without surgery. 

Pain impacts on QoL. It has been shown to negatively affect sleep, sitting 

comfort, and overall QoL (Mckinnon et al., 2019; Ostojic et al., 2020; Ostojic et 

al., 2019). Gonçalves et al. (2018) showed in their cross-sectional study of 350 

adolescents who did not have CP, that even a small amount of neck, cervical or 

lower back pain can lead to a significant decrease in QoL (measured using the 
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KIDSCREEN-27) (Gonçalves et al., 2018). Kolman et al. (2018) conducted a 

similar study to mine, but it was an observational study, not a study of surgical 

outcomes. As in my study they used a prospective design, and the CPCHILD 

questionnaire to measure QoL in children with CP of GMFCS levels IV and V. 

They identified that QoL was affected by how often a child was unhappy or sad 

and had pain and discomfort while seated. They concluded that orthopaedic 

surgery aimed at relieving pain should have a positive impact on QoL (Kolman 

et al., 2018). My study findings confirm this. 

Complication Rates 

Spinal surgery in this population comes with a high risk of surgical 

complications, and discussion of these is important when educating a family on 

whether to pursue surgery for their child (Fadeev et al., 2017; Turturro et al., 

2017; Yaszay et al., 2020). The mortality rate after spinal surgery ranges from 

0.3 to 10% additional to the background mortality rate for CP (Brooks et al., 

2014; Whitaker et al., 2015). Three children died during my study period, one 

from the surgical group and two from the non-surgical group. According to the 

medical records, all three deaths were related to the participants’ comorbidities. 

Research into complication rates post spinal surgery is plentiful, but rates vary 

according to how complications and populations are classified. My research 

showed that by the two-year measurement time point the surgical group had 

experienced 13 minor complications and two major complications (requiring 

return to surgery). These findings are in line with other research. In a systematic 

review of 51 studies, Sarwark et al ( 2007) found a mean complication rate of 

38.1% (95% confidence interval 27.3–53.3; range 44–70) (Toovey et al., 2017). 
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A similar rate was found by Yaszay et al. (2020) in a recent observational study 

conducted in the USA in a population of 69 paediatric patients with CP and 

GMFCS classifications I–V (Yaszay et al., 2020). These authors also found a 

14% reoperation rate (Yaszay et al., 2020). Miyanji et al. (2018) found an 

overall complication rate of 46.4% within one year, 1.4% in the following year 

and 4.3% between the third and fifth postoperative years and that eight patients 

required additional surgical intervention for complications (Miyanji et al., 2018). 

A recent meta-analysis of 15 years of available literature showed complication 

rates in NMS are higher when compared to those found in Adolescent Idiopathic 

Scoliosis (Anastasio et al., 2020). 

A systematic review and meta-analysis conducted by Zhou et al. (2020), found 

a 13% surgical site infection (SSI) rate associated with NMS. They looked at 

27studies with 603 SSI among 22,475 patients, and found that these infections 

were often difficult to treat and frequently required a return to surgery and 

prolonged use of antibiotics (Zhou et al., 2020). A similar result was found by 

Partridge et al. (2020) who looked at postoperative wound infections over four 

years in 399 patients undergoing spinal fusions. They found that postoperative 

wound infection increased patient morbidity and mortality (Partridge et al., 

2020). Toll et al. (2018) in their retrospective single cohort study conducted over 

eight years of 102 patients with NMS found an overall complication rate of 27%, 

while Dowdell et al. (2018) reported in their literature review complication rates 

of between 6% and 18% for patients undergoing surgery for NMS (Dowdell et 

al., 2018; Toll et al., 2018). 

It has been suggested that adequately treated surgical complications do not 

impact on QoL (Bohtz et al., 2011). Many families of children with CP have 
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realistic expectations of their child’s health, are aware of the risks of surgery 

and therefore remain happy with the outcomes of surgery even when 

complications arise (Koop, 2009; Miyanji et al., 2018). 

Reflecting on Experiences of Families 

The primary aim of my study was to provide evidence to support families in 

making their decision about spinal surgery. Although in our clinic spinal surgery 

is recommended by the surgeon, it is ultimately up to the families whether they 

proceed with surgery or not. This shared decision-making is considered the 

ideal in the circumstances, but sometimes parents prefer not to take on that 

responsibility. The experiences of others in similar circumstances can be a 

powerful influence in decision-making (Lipstein et al., 2012) and I was 

interested to explore what factors influenced parents as they made the 

challenging decision to have or not have surgery. The main findings from the 

interviews with families presented in Chapter 4 were about the basis for 

decision-making. Participant’s responses showed that this decision was a 

difficult one. 

Families were more likely to elect for their child to have surgery if they felt they 

had poor QoL or were in pain. My research showed that a family “felt” their 

child’s pain and discomfort, it concerned them when their child was 

uncomfortable and unhappy. The available research does show that these 

children have pain (Koop, 2009; Ostojic et al., 2019), poor sitting balance and 

tolerance, (Koop, 2009; Roberts & Tsirikos, 2016; Sharan, 2017) poor sleeping 

comfort and difficulty with daily care (R. F. Murphy & J. F. Mooney, 2019; 

Roberts & Tsirikos, 2016) which does impact on the caregivers. 
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Families were hopeful that the surgery would stop their child’s spinal 

deterioration and that the benefit of the surgery would outweigh the potential 

risks to their child. These families were shown to be struggling to care for their 

child, the scoliosis was affecting not only their child’s health but their own 

health. A sequential mixed methods research study conducted by Juricic et al. 

(2018), looked at the experience of families of children with CP undergoing 

orthopaedic surgery and found that their child’s surgery while a stressful 

experience, was not negative one. My research showed all the families who 

opted for surgery were happy with their original decision (Juricic, 2018). 

Most research shows a high satisfaction rate amongst families and caregivers 

following surgery in the neuromuscular patient (Bridwell et al., 1999; Jones KB, 

2003; Larsson ELC, 2005; Sarwark & Sarwahi, 2007). My research also found 

that families who opted for surgery had high satisfaction rates, as their children 

had lower levels of pain and higher QoL following surgery. This group showed 

great improvement in satisfaction and performance of goals which were 

important to families (as shown in the COPM) than those choosing no surgery. 

I found that families were likely to decline surgery if their child had a good QoL 

and low levels of pain. Families reported currently coping well and being unable 

to see any benefits that surgery might make to their child’s current functioning. 

Many families felt that the risks at this time outweighed the potential benefits to 

their child. Koop (2009) suggests that families are reluctant to agree to surgery 

until they see tangible evidence that it is necessary (Koop, 2009). 

Retrospectively, families from the non-surgical group were happy with their 

decision if their child’s health remained at its current level. They only became 

unhappy if their child’s condition began to decline in respect to pain and QoL. 
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I found that fear was an emotion shared by participants from both the surgical 

and non-surgical groups. Families who did not opt for surgery reported fear of 

surgical complications and death, while the families who chose for their child to 

have surgery had the same fears (Figure 5.3). 

It is important to understand the lived experience of each family to help families 

make decisions that are right for them. My research showed that children with 

CP and NMS require care throughout their lives and that this care involves a 

substantial investment of time and poses a significant financial burden on 

families (Riquelme et al., 2021). This affects the emotional and physical stress 

felt by families over time and compromises the health and wellbeing of these 

families. When families are worried that their child is in pain this heightens their 

emotional stress. It has been shown that pain is an important factor in 

influencing a family’s wellbeing. In line with Sewell et al. (2016) I found a 

reduction in pain had a significant impact on QoL. I suggest that this could 

reduce caregiver stress and should be discussed when deciding on surgery 

(Sewell MD, 2016). 

My findings highlight the challenges that families have day to day when caring 

for their child with CP and scoliosis. Costs include emotional and physical costs 

to themselves and their child, social isolation as well as financial burdens caring 

for a child with scoliosis and CP, over and above those a parent with a child 

with CP alone would incur. Although I was unable to find any current literature 

on the emotional or physical effects on families of having a child with both CP 

and scoliosis, an Australian systematic review of the economic impact of 

cerebral palsy was done that included literature published between 1970 and 

2016. This review found that CP and its associated conditions had significant 
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economic burdens on the families as well as the health care system 

(Tonmukayakul et al., 2018). 

Long term follow-up by Larsson et al. (2005) revealed a reduction in the time 

needed to care for children with NMS who had had spinal surgery (Larsson 

ELC, 2005). This paper however grouped patients with multiple types of 

neuromuscular disorders and did not identify CP children separately. On the 

contrary, DiFazio et al. (2017) found caregiver burden (measured using the 

ACEND and CPCHILD) was unchanged after spinal surgery. This was felt to be 

due to the debilitating nature of CP and because the children remained 

maximally dependant. The nature of CP, GMFCS levels IV and V, scoliosis 

means that surgery will not change a child’s gross motor score or their 

functional ability. However, families who opted for surgery did report 

improvements in QoL and pain and were happy with progress in their child’s 

individual COPM goals (DiFazio et al., 2017). 

Families reported that they felt socially isolated, and this made being a 

caregiver even more stressful. I am unable to find research specifically related 

to both CP and NMS that mentions isolation. However, research involving other 

caregiver situations and experiences of social isolation demonstrates that social 

isolation amongst families caring for children with disabilities is common. An 

editorial by Baumgardner (2019), mentioned that the higher the needs of the 

child the more isolation occurs, these children are difficult to transport, have 

more frequent hospitalisations and families lack respite due to the inability to 

find someone trusted to care for their child in their absence (Baumgardner, 

2019). 
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Data Mixing 

I collected both qualitative and quantitative data so I could link my measurable 

findings and voiced findings to allow a more complete understanding of the 

breadth and depth of the topic (Morse, 1991). I used a fixed mixed methods 

convergent parallel design (Figure 5.2). The quantitative and qualitative 

components were planned at the start of the research, both strands were 

implemented at the same time and they both have equal emphasis (Creswell, 

2018). 

 

Figure 5.2 The model of triangulation of data (Creswell, 1999) 

The strengths of this design were that it allowed me to collect both types of data 

at the same time, making data collection more efficient. It also allowed me to 

report statistical changes, as well as give voice to my participants. The same 

participants provided both quantitative and qualitative data.
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Figure 5.3 Patient journey 

The time-journey is horizontal, showing baseline, 6, 12 and 24 months’ time points. The improved quantitative data collected are the green rectangles, the 

worsened data are the pink rectangles. The qualitative data collected are the yellow/orange rectangles, the common themes are represented by yellow 

rectangles, individual themes by the orange rectangles. The purple rectangles represent how the families felt with their decision-making. 
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Figure 5.3 shows the families’ journeys and the relationship between the 

quantitative and qualitative data. In the decision-making phase, there were no 

differences between the groups for age, sex or weight, nor were their clinical 

features such as GMFCS level, Risser sign, Cobb angle and comorbidities any 

different. Differences in the groups however were evident on QoL measured by 

CPCHILD and pain measured using the NCCPC-R. 

The figure shows that children of families who chose surgery and became the 

surgical group had poorer QoL and higher levels of pain at the outset, while the 

children of families who became the non-surgical group had higher QoL and 

lower levels of pain at baseline. 

Where the data converged is that both groups had similar experiences of having 

a child with CP and NMS and felt they were “pushing a rock up a hill”. They all 

had the same fears about surgery. Where they diverge is that one group is 

“willing to risk the fall in order to fly”, while the other “Doesn’t want to rock the 

boat”. The surgical group are willing to risk all the potential complications in an 

effort to improve their child’s pain and therefore QoL; they have more to gain 

and less to lose. While the non-surgical group feel the risks are too great, they 

have less to gain and more to lose. The common threads between the 

quantitative data and qualitative data collected in this study are pain and QoL. 

This was evident both in the families described experience and the pain scores 

recorded using the psychometric tool. 

At 6, 12 and 24 months differences existed between the groups. At all three 

time points the surgical group demonstrated improvements in the areas of pain, 

QoL, COPM scores and Cobb angles and all of the families are happy with their 
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decision to opt for surgery. At 6,12 and 24 months the non-surgical group have 

lower QoL scores, increasing levels of pain, worsening COPM scores and larger 

Cobb angles. The families comprising the non-surgical group are split in their 

contentment with their original decision. While some families remain happy with 

their original decision, others feel regretful and are not certain they made the 

correct choice. 

The common threads between the quantitative data and qualitative data here 

are that the families that were willing to “risk falling to be able to fly”, all had 

positive outcomes in both pain and QoL and life became easier for the child and 

their families (green and blue arrows show the patient journey). The non-

surgical group “didn’t want to rock the boat”, had steadily worsening pain and 

QoL (red and purple arrows show the patient journey) and some families 

therefore became regretful of their initial decision. A regression analysis may 

have provided the likelihood of poor outcomes for children in the non-surgical 

group, but this was not done. 

In summary, the common threads found in both data collections were: 

A: Poor QoL and pain were the main drivers of the decision to have surgery and 

these factors showed the most improvement following spinal surgery, with 

improvements maintained two years after surgery. 

B: Families were happy for their child to have spinal surgery if their child’s QoL 

was poor, their child was in pain and as they felt the benefit of surgery 

outweighed the risks. They would be happy with their decision, even if 

complications occurred. 
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C: Families were happy to decline surgery if their child had a good QoL, they 

had limited pain and they would be happy with their decision if their child’s 

condition remained stable. They would only become unhappy with their original 

decision if their child’s QoL began to deteriorate, and their pain began to 

worsen. 

Strengths and Limitations of This Research 

This research has the strength that data were collected prospectively looking at 

outcomes over two years. The study had an intervention and observation group, 

and the groups have similar characteristics at baseline which make comparison 

between outcomes more reliable. It is the strongest design available given 

ethical and practical constraints. The objective in this study was to develop an 

understanding of meaning and intentionality for individuals faced with a 

challenging decision to assist others in making that decision. Moreover, noting 

the socio-demographic characteristics of a series of cases, as well as temporal 

and spatial distributions can provide clues to risk factors and hence help 

generate hypotheses. It is not a randomised controlled trial (RCT), it is a case 

series with no bias control, no placebo, no blinding and no anonymity. It is 

subject to several types of bias including social desirability and interpretation 

bias. However, conducting an RCT in this situation among this population would 

challenge most of the ethical principles of beneficence, non-maleficence, 

respect for autonomy, respect for persons and justice. Most directly, conducting 

and RCT would remove the families right to choose what they feel is the best 

course for their child who is part of a vulnerable population. 
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The World Health Organisation suggests that QoL is subjective and so self-

reported QoL is the most reliable measure (World Health Organization, 2013) 

and the gold standard. Self-reported QoL was not possible as the children in 

this study were non-verbal and developmentally delayed, so I had to rely on 

parental assessment of their child’s QoL. However, the tools used to assess the 

participant children’s QoL were designed, tested, and validated to be used in 

this way by parents and other carers. 

Pooling data on QoL and pain and presenting results as group means, meant I 

lost the child’s individual story. If I were to conduct this study again, I would look 

at each child individually to see whether it was possible to predict who would 

have negative changes in their QoL and who would be most likely to have an 

increase in pain over time. Secondary analysis of these data may be able to 

generate a model containing child characteristics predictive of successful 

surgery. The probability of a successful surgical outcome could then be 

calculated for each child based on the characteristics contained in the model, 

and so allow better and more tailored advice to be provided to families. 

My research was conducted at a single institution. Future research would 

include multiple sites allowing me to see if these findings are generalisable to 

other populations of children with CP and scoliosis. 

Clinical Recommendations 

The findings of this research could be used to advise families of the benefits of 

surgery in this population. I recommend: 
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1. QoL of life outcomes and pain scores for children with NMS are routinely 

collected data in all spinal clinics, so that any changes in QoL or pain are 

detected immediately alerting the surgeon to a change in the child’s 

condition. This research and the exploration of the literature 

demonstrated that QoL is an important outcome in CP research and 

practice. This will enhance discussions with families of treatment options. 

2. This research, and the research of others, be used to inform service 

planning, as it has been shown that children with CP are living longer 

lives and scoliosis in this group is common especially in GMFCS levels 

IV and V and that it is often progressive. My research has shown that 

surgery improves QoL and reduces pain and so there is a role for 

surgery in this population. This may lead to more accurate and adequate 

resource allocation in the future. 

3. All families have access to peer families who can discuss the experience 

of having surgery from a personal perspective; understanding the lived 

experience of individual families can aid in decision-making. 

4. Production of a pamphlet or poster for our clinical area, outlining the 

findings from this research in patient friendly language. 

Conclusion 

Most children with CP now survive into adulthood, therefore the decisions we 

make in childhood have significant implications. The findings of this study and 

the review of the literature show that CP-related scoliosis in this population has 

a negative impact on a child’s QoL and pain levels. I demonstrated that 

scoliosis surgery improves QoL and reduces pain in this population and 

although complication rates were high, families felt that the benefits of surgery 
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outweighed the risks. Patient-centred care is important as each child and each 

family have a different lived experience which should be explored before 

deciding to opt for surgery. 

My main recommendations are that QoL and pain scores are routinely collected 

in spinal clinics from all children so that we are alerted to any changes in a 

child’s condition, accurate advice is provided to families, and that family centred 

care is used when decision-making occurs with the families’ medical teams. 

This routine collection would also allow evaluation of changes in management 

processes to better inform the health care teams of the outcomes of those 

changes in a timely manner. 
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Appendices 
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T2 — Pelvis Fusion 

This description of the spinal fusion surgery was provided by Dr Vinay Kulkarni 

Children’s Hospital Westmead. 

Positioning and Anaesthesia 

Surgery is performed with general anaesthesia. Patients are positioned prone 

on a Jackson Operating table (Mizuho/Life Healthcare) with chest, hip and thigh 

pads placed. The legs are placed on flat leg boards or a sling padded with 

pillows as required. In some patients with larger deformities skeletal traction is 

applied by the use of Gardener Well’s tongs on the skull and femoral traction 

pins, or bandage. Approximately 25% body weight via the head and 50% via the 

femoral pins, this aids in levelling the pelvis and partially correcting the 

deformity. 

Neurological Monitoring 

Neuromonitoring leads are applied before the patient is placed prone. After 

setup baseline potentials (Somatosensory Evoked potentials and Motor Evoked 

Potentials) are obtained from the patient. These are used as comparators for 

the rest of the case during placement of instrumentation and deformity 

correction. In some cases due to patient’s underlying illness or disability, 

baseline potentials are not obtainable or consistently reproducible. If this is the 

case, after correcting for effects of temperature and anaesthesic agents on the 

patient neuromonitoring may be stopped prior to surgery. 
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Surgical Procedure 

The patient’s surgical site is widely prepared with betadine and draped with 

sterile. Impervious drapes. A posterior approach is made to the spine from the 

T2 vertebral level to the pelvis exposing the posterior elements of the spine 

including the spinous processes, laminae and transverse processes. Careful 

attention is paid to haemostasis. Cell salvage is used throughout the procedure. 

An intraoperative x-ray is taken to confirm the appropriate levels. Pedicle screw 

fixation is placed at pre-planned levels from T2 to the pelvis. Preoperative CT 

based surgical navigation is used as appropriate to aid in screw placement. 

Intraoperative x-ray imaging is used to confirm appropriate placement of the 

screws. Releases are performed of facet joints and interspinous ligaments to 

allow further mobility of the spine. Titanium Alloy rods are measured and 

contoured appropriately to allow deformity correction of the spine. The spinal 

fixation is reduced to the contoured rods to finish the deformity correction. 

Thorough decortication of the posterior elements of the spine is performed and 

posterior bone autograft and allograft is placed. Two surgical drains are placed. 

The surgical wound is then closed in layers with vicryl suture and a subcuticular 

absorbable monofilament suture is placed to approximate the skin. 

Aftercare 

Patients are managed in a high dependency or ICU ward immediately post 

operatively, then transferred to the surgical ward. Surgical drains are 

maintained for 48–72 hours. IV Antibiotics are given until the surgical drains are 

removed. Mobilisation is commenced as soon the patient is able and diet is 

slowly increased from the first day post operatively. Wound review is performed 
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at 2 weeks, and then x-rays are subsequently taken post op and then at 6 

weeks, 3 months, 6 months, 12 months and 2 years post operatively. 

Dr Vinay Kulkarni 

BSc(Med) MBBS FRACS(Orth) FAOrthA 
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Consent Form Template 

 

 

 

Version 1 , 28.10.13      Page 1 of 1 

 
STANDARD CONSENT FORM 
 
Outcomes of Spinal Surgery in Cerebral Palsy. 
 
 
 
Investigators 
 
Ms Corinne Bridge, Department of Orthopaedic Surgery, Tel: 02 98450721 
Professor David Little, Department of Orthopaedic Surgery, Tel: 02 98450000 
Associate Professor Jennie Scarvell, University of Canberra, Tel: 02 62068710 
Dr Carmel McQuellin, University of Canberra, Tel: 02 62012108 
 

 
 
I have read and understand the Information Sheet, and give my consent for  
 
 
____________________________________________________________ 
 
 to participate in this research study, which has been explained to me by Ms Corinne Bridge. 
 
 
I understand that I am free to withdraw from the study at any time and this decision will not 
otherwise affect my child’s treatment at the Hospital. 
 
 
NAME OF CHILD: _________________________________________________ (Please print) 
 
 
NAME OF PARENT OR GUARDIAN: __________________________________ (Please print) 
 
 
SIGNATURE OF PARENT OR GUARDIAN: ____________________________ Date: _______ 
 
 
NAME OF WITNESS: ______________________________________________ (Please print) 
 
 
SIGNATURE OF WITNESS: ________________________________________ Date: _______ 
 
 
NAME OF INTERPRETER: _________________________________________ (Please print) 
 
 
SIGNATURE OF INTERPRETER: ____________________________________ Date: _______ 

Corner Hawkesbury Road 

and Hainsworth Street 
 

Locked Bag 4001 
Westmead NSW 2145 
Sydney Australia 

 

DX 8213 Parramatta 
 

Tel +61 2 9845 0000 

Fax +61 2 9845 3489 

www.chw.edu.au 

ABN 53 188 579 090 

the 
children's 
hospital at Westmead 
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Patient Information Sheet 

 

 

Version 1, 23.10.13  Page 1 of 3 

  
 PARENT INFORMATION SHEET 
 
 
Is there an improved health outcome post spinal surgery for 
paediatric cerebral palsy patients GMFCS 4/5 and does the 
benefit outweigh the surgical risks? 

  
 
 
Investigator: 
 
Ms Corinne Bridge, Department of Orthopaedic Surgery, Tel: 02 98450721 
Professor David Little, Department of Orthopaedic Surgery, Tel: 02 98450000 
Associate Professor Jennie Scarvell, University of Canberra, Tel: 02 62068710 
Dr Carmel McQuellin, University of Canberra, Tel: 02 62012108 
 
 
 
We would like you to consider participating in a research study that will be conducted in  
The Orthopaedic Department at The Children’s Hospital at Westmead. 
 
What is the study about? 
 
You and your child are invited to participate in a research study to determine if the health 
outcomes after spinal surgery are worth the surgical risk. If you have been invited to 
participate in this study it means that your child has Cerebral palsy GMFCS level 4 or 5 
and scoliosis. It means that your child’s spinal surgeon has offered your child spinal 
surgery in order to treat this condition. 
 
The choice that you make on behalf of your child is yours. The study will not determine 
whether your child has surgery or not. 
 
You may elect for your child to have spinal surgery. If you do, this study will look at the 
surgical outcomes your child has after surgery as well as the changes you and your child 
have in your quality of life after surgery. 
 
You may elect for your child not to have spinal surgery. If you do, this study will look at the 
changes you and your child may have in your quality of life over the next few year, as well 
as the effect the scoliosis may or may not have on their physical health. 
 
 
 

Corner Hawkesbury Road 

and Hainsworth Street 
 

Locked Bag 4001 
Westmead NSW 2145 
Sydney Australia 

 

DX 8213 Parramatta 
 

Tel +61 2 9845 0000 

Fax +61 2 9845 3489 

www.chw.edu.au 

ABN 53 188 579 090 
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Who can participate in the study? 
 Any child with cerebral palsy GMFCS level IV or V with Scoliosis. 
 The child must be aged between 8-17 years and have been recommended spinal 

surgery by their spinal consultant. 

What will the study involve?  
Once you agree to be in this study, you will be placed in one of two groups. The group will 
be determined by whether or not you elect for your child to have spinal surgery or whether 
you elect non-surgical methods of management, such as bracing or observation. 
 
If you agree for you and your child to participate in this study you will be asked at three 
points in time to fill out questionnaires about you and your child. The questionnaires will 
ask about your quality of life and about your child’s physical health and quality of life. 
 
If you elect for your child to have surgery, you will be asked to complete the surveys at the 
time of agreeing to participate in this study, 1 year after surgery and 2 years after surgery. 
Surveys may be completed during your clinic visit or completed at home and returned in a 
stamped preaddressed envelope that will be supplied to you. Surveys will take about 30 
minutes to complete. Clinical information about your child’s health and surgery will also be 
collected from their medical records and x-rays. No additional x-rays, blood tests or visits 
will be required if you participate in this study. 
 
 
If you elect for your child not to have surgery, you will be asked to complete the surveys at 
the time of agreeing to participate in this study and 1 and 2 year after agreement to 
participate. Surveys may be completed during your clinic visit or completed at home and 
returned in a stamped preaddressed envelope that will be supplied to you. Surveys will 
take about 30 minutes to complete. Clinical information about your child’s health will also 
be collected from their medical records and x-rays. No additional x-rays, blood tests or 
visits will be required if you participate in this study. 
 
 
 
Are there any benefits for my child participating in the study? 
 
There are no known benefits for your child in participating in this study. Participation in the 
study will not have any impact on decisions, treatments or outcomes. 
We hope that the results from this study will allow us to show the changes that result in a 
child’s physical health and comfort post-surgery. We also hope that the results will show 
the effect that spinal surgery has on family and child quality of life.  
 
 

UNIVERSITY OF 
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Are there any side-effects and risk associated with this study? 
 There are no risks or side effects associated with this study. 
 
Other information 
 
The researcher conducting the study will collect information about your child and will enter 
this information, without your child’s name, on a report form which has a patient 
identification number. All the information collected about your child during the course of the 
research will be kept confidential. The information collected will be used without the name 
for the evaluation of the research and may be used in the future in related or other studies. 
This information may also be used in publications about this research; however your 
child’s name will not appear in any study reports or publications. In addition, the 
information will only be checked by qualified and authorised personnel and possibly by 
members of independent ethics committees. All such persons are required to and will keep 
this information confidential. All records collected for this research will be stored in a 
secure locked filing cabinet for a period of 7 years after the research is completed. After 
this time all records will be destroyed. 
 
Participation in this project is voluntary and if you decide not to take part or decide to 
withdraw at any time this will not otherwise affect your child’s care at the Hospital. 
 
If you have any questions about the conduct of this study, please do not hesitate to 
discuss them with Ms Corinne Bridge, Department of Orthopaedic surgery, Tel 02 
98450721 or Professor David Little , Department of Orthopaedic Surgery, Tel 02 
08450000. 
 
This project has been approved by The Children’s Hospital at Westmead Ethics 
Committee and The University of Canberra Human Research Ethics Committee.  If 
you have any concerns about the conduct of this study, please do not hesitate to 
contact the Secretary of the Ethics Committee (02 9845 3017) and quote approval 
number (SCHN: LNR/13/SCHN/442) 
 
This Information Sheet is for you to keep. We will also give you a copy of the signed 
consent form.  

UNIVERSITY OF 
CANBERRA 
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CP Child Questionnaire 

 

  

 
 
 

 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
Very Easy                                                     Impossible 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Child’s name: ______________________________________________________________________  
 
Name of parent or caregiver completing form: ____________________________________________  
 
Date: ____________________________________________________________________________________ 

CCPPCCHHIILLDD©©

CCaarreeggiivveerr  PPrriioorriittiieess  &&  CChhiilldd  HHeeaalltthh  IInnddeexx  ooff  LLiiffee  wwiitthh  DDiissaabbiilliittiieess  

Instructions
 

1. This questionnaire is about your child’s health, comfort and well being, and about caring for his/her needs. 
 
2. Please read the instructions carefully. 

 
3. Please answer all questions by circling the number that fits best.  You may write down any 

comments/clarifications in the space provided below each question. 
  
For example: 
                                                                                                                                                                                                                           LEVEL OF ASSISTANCE 

 

Consider how each of the following activities is usually performed by/for your child.   

Rate how difficult each of these activities were in the past 2 weeks,  

and choose the level of assistance that was required to help your child perform these activities. 

T
O
T
A
L 

M 
O 
D 
E 
R 
A 
T 
E  

I 
N
D
E
P
E
N
D
E
N
T 

During the past 2 weeks, how 

difficult was the following: 

                                                                                                      No 

                      Very                        Slightly                    Very    problem 
Impossible  Difficult   Difficult    Difficult     Easy      Easy       at all 

    

1. putting on / wearing footwear? 

(socks, shoes, braces, etc.) 

______________________________ 

      0             1              2             3             4             5          6        

 

__________________________________________________ 

0 

 

1 

S
U
P
E
R
V
I 
S
E
D

 
M
I 
N
I 

M
A
L
 
/

2 3 

 
In the above example, the task of putting on / wearing footwear was rated as very easy, and the child required a 
minimal / supervised level of assistance to put on footwear.         
 
 

5 2

4. At the end of each section there is space for you to add any items that you think are missing from the 
questionnaire, which you believe are important to your child’s health, comfort and well being. 
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                                                              LEVEL OF ASSISTANCE 

 

Consider how each of the following activities is usually performed by/for your child.   

Rate how difficult each of these activities were in the past 2 weeks,  

and choose the level of assistance that was required to help your child perform these activities. 

T
O
T
A
L 

M 
O 
D 
E 
R 
A 
T 
E 

 
I 
N
D
E
P
E
N
D
E
N
T 

During the past 2 weeks, how 

difficult was the following: 

                                                                                                       No 

                      Very                        Slightly                    Very     problem

Impossible  Difficult   Difficult    Difficult     Easy      Easy        at all 

    

1. eating/drinking or being fed? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

2. maintaining oral hygiene? 

(keeping mouth and teeth clean) 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

3. bathing / washing? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

4. toileting activities? (bladder & 

bowel function, hygiene etc.) 

_______________________________ 

       0             1             2              3           4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

5. changing diapers/underwear? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

6. putting on/taking off upper body 

clothing ? (shirt, jacket, etc.) 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

7. putting on/taking off lower body 

     clothing ? (pants, sweats, etc.) 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

8. putting on/wearing  footwear? 

(socks, shoes, braces, etc) 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

9. hair care (washing, drying, 

brushing/combing, braiding, etc.) 

      0             1             2             3            4           5            6         

________________________________________________ 

0 

 

1 2 3 

1A.  other personal care activity? 

Specify:_____________________   

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

1B.  other personal care activity? 

Specify:_____________________

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

SSEECCTTIIOONN  11::  PPEERRSSOONNAALL  CCAARREE    

S
U
P
E
R
V
I 
S
E
D

 
M
I 
N
I 

M
A
L
 
/
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                                                                                                                                                                                                                                 LEVEL OF ASSISTANCE 

 

Consider how each of the following activities is usually performed by/for your child.   

Rate how difficult each of these activities were in the past 2 weeks,  

and choose the level of assistance that was required to help your child perform these activities. 

T
O
T
A
L 

M 
O 
D 
E 
R 
A 
T 
E 

 
I 
N
D
E
P
E
N
D
E
N
T 

During the past 2 weeks, how 

difficult was: 

                                                                                                       No 

                      Very                        Slightly                    Very     problem

Impossible  Difficult   Difficult    Difficult     Easy      Easy        at all 

    

10. getting in and out of bed? 

_______________________________ 

       0            1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

11. transferring into/out of  a 

wheelchair/chair? 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

12. sitting in a wheelchair/chair? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

13. standing for exercise/transfers? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

0 

 

1 2 3 

14. moving about in the home? 

(in whatever way possible) 

______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

15. moving about outdoors? 

(in whatever way possible) 

_______________________________ 

       0             1             2              3            4           5            6   

 

________________________________________________ 

0 

 

1 2 3 

16. getting in and out of a motor 

vehicle? (car, van or bus) 

_______________________________ 

       0             1             2              3           4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

17. visiting public places? (park, 

theatre, sightseeing, etc) 

___________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

2A.   other activity? 

Specify:____________________

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

2B.   other activity? 

Specify:____________________

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

0 

 

1 2 3 

 

SSEECCTTIIOONN  22::  PPOOSSIITTIIOONNIINNGG,,  TTRRAANNSSFFEERRRRIINNGG  &&  MMOOBBIILLIITTYY  

S
U
P
E
R
V
I 
S
E
D

 
M
I 
N
I 

M
A
L
 
/
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                                          INTENSITY 

 

During the past 2 weeks,  

how often did your child 

experience pain or discomfort  

 

 

 

Every       Very        Fairly       A few        Once       None of 

 day         Often       Often        times       or twice    the time   

S
E
V
E
R
E 
 

 
M 
O 
D 
E 
R 
A 
T 
E 
 

M
I 
L
D 
 

N
O
N
E 
 

18. while eating/drinking or being 

fed? 

________________________________ 

   0               1               2              3               4               5 

 

________________________________________________ 

0 1 2 3 

19. during toileting? (bladder & 

bowel function, hygiene, 

diapering, etc.) 

________________________________ 

   0               1               2              3               4               5          

 

 

________________________________________________ 

0 1 2 3 

20. while dressing/undressing? 

________________________________ 

   0               1               2              3               4               5 

________________________________________________ 

0 1 2 3 

21. during transfers or position 

changes? 

______________________________ 

   0               1               2             3               4               5          

 

________________________________________________ 

0 1 2 3 

22. while seated? 

________________________________ 

   0               1               2              3               4               5 

________________________________________________ 

0 1 2 3 

23. while lying down in bed? 

________________________________ 

   0               1               2             3               4               5          

________________________________________________ 

0 1 2 3 

24. that disturbed your child’s sleep? 

________________________________ 

   0               1               2              3               4               5 

________________________________________________ 

0 1 2 3 

3A.  during other activity? 

Specify:_____________________

________________________________ 

   0              1               2              3               4               5          

 

________________________________________________ 

0 1 2 3 

3B.   during other activity? 

Specify:_____________________

________________________________ 

   0               1               2              3               4               5          

 

________________________________________________ 

0 1 2 3 

 

During the past 2 weeks, how 
often was your child 

     

25. agitated, upset, or angry? 

________________________________ 

   0               1               2              3              4               5          

________________________________________________ 

0 1 2 3 

26. unhappy or sad? 

________________________________ 

   0               1               2              3               4               5 

________________________________________________ 

0 1 2 3 

SSEECCTTIIOONN  33::  CCOOMMFFOORRTT  &&  EEMMOOTTIIOONNSS    
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Consider how each of the following activities is usually performed by/for your child.   

Rate how difficult each of these activities were in the past 2 weeks. 

During the past 2 weeks, how 

much difficulty did your child have

                                                                                                        No 

                      Very                        Slightly                    Very    problem 
Impossible  Difficult   Difficult    Difficult     Easy      Easy       at all 

27. understanding you? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

28. being understood by you?  

_______________________________ 

       0             1             2              3            4           5            6 

________________________________________________ 

29. communicating with those who 

don’t know your child well? 

_______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

30. playing alone?   

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

31. playing with others? 

_______________________________ 

       0             1             2              3            4           5            6       

________________________________________________ 

32. attending school/child care? 

_______________________________ 

       0             1             2              3            4           5            6        

________________________________________________ 

33. participating in recreational 

activities (swimming, interacting 

with family and friends, etc.)? 

_______________________________ 

       0             1             2              3            4           5            6        

 

 

________________________________________________ 

4A.  other social activity? 

Specify:_____________________

______________________________ 

       0             1             2              3            4           5            6       

 

________________________________________________ 

4B.  other social activity? 

Specify:_____________________

______________________________ 

       0             1             2              3            4           5            6        

 

________________________________________________ 

 
 

SSEECCTTIIOONN  44::  CCOOMMMMUUNNIICCAATTIIOONN  &&  SSOOCCIIAALL  IINNTTEERRAACCTTIIOONN  
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In the past 2 weeks 

 

                    P lease circle the option that fits best 

34. How many times has your 

child had to visit the doctor or 

the hospital? 

______________________________ 

 

Admitted          Admitted          3 or more           
 >7 days           < 7 days               times            Twice           Once            None 
 

____________________________________________________ 

 
 
  

In the past 2 weeks 

   Very                                                                        Very          

   Poor            Poor             Fair           Good           Good        Excellent   

35. How would you rate your child’s 

overall health? 

_______________________________ 

      0                1                 2                3                4                5       

 

_________________________________________________________ 

 
36. List the medications your child has been taking in the last 2 weeks 
 
0.  No medications 
 
1. ________________________________________ 
 
2. ________________________________________ 
 
3. ________________________________________ 
 
4. ________________________________________ 
 
5. ________________________________________ 
 
6. ________________________________________ 
 
7. ________________________________________ 
 
8. ________________________________________ 
 
9. ________________________________________ 
 
 
 
 
 
  

In the past 2 weeks 

   Very                                                                        Very          

   Poor            Poor             Fair           Good           Good        Excellent   

37. How would you rate your child’s 

overall quality of life? 

_______________________________ 

      0                1                 2                3                4                5       

 

_________________________________________________________ 

SSEECCTTIIOONN  66::  YYOOUURR  CCHHIILLDD’’SS  OOVVEERRAALLLL  QQUUAALLIITTYY  OOFF  LLIIFFEE  

SSEECCTTIIOONN  55::  HHEEAALLTTHH    
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How importantly do you think 
your child’s current status with 
each item contributes towards 
his/her quality of life? 

 

  Least         Not Very     Slightly        Fairly         Very             Most 

Important  Important  Important  Important  Important  Important  

1. Eating / drinking or being fed         0                 1                  2                  3                 4                   5 
2. Maintaining oral hygiene         0                 1                  2                  3                 4                   5 
3. Bathing / washing        0                 1                  2                  3                 4                   5 
4. Toileting activities / hygiene        0                 1                  2                  3                 4                   5 
5. Changing diapers / underwear        0                 1                  2                  3                 4                   5 
6. Putting on/taking off upper clothing        0                 1                  2                  3                 4                   5 
7. Putting on/taking off lower clothing        0                 1                  2                  3                 4                   5 
8. Putting on / wearing footwear        0                 1                  2                  3                 4                   5 
9. Hair care / grooming        0                 1                  2                  3                 4                   5 

10. Getting in and out of bed        0                 1                  2                  3                 4                   5 
11. Transferring into / out of a 

wheelchair / chair 
       0                 1                  2                  3                 4                   5 

12. Sitting in a wheelchair / chair        0                 1                  2                  3                 4                   5 
13. Standing for exercise / transfers        0                 1                  2                  3                 4                   5 
14. Moving about indoors         0                 1                  2                  3                 4                   5 
15. Moving about outdoors        0                 1                  2                  3                 4                   5 
16. Getting in / out of a motor vehicle         0                 1                  2                  3                 4                   5 
17. Visiting public places        0                 1                  2                  3                 4                   5 
18. Comfort while feeding        0                 1                  2                  3                 4                   5 
19. Comfort during toileting activities         0                 1                  2                  3                 4                   5 
20. Comfort while dressing /undressing        0                 1                  2                  3                 4                   5 
21. Comfort during transfers or 

position changes 
       0                 1                  2                  3                 4                   5 

22. Comfort while sitting        0                 1                  2                  3                 4                   5 
23. Comfort while lying down        0                 1                  2                  3                 4                   5 
24. Comfort while sleeping        0                 1                  2                  3                 4                   5 
25. Emotional state or behavior         0                 1                  2                  3                 4                   5 
26. Happiness        0                 1                  2                  3                 4                   5 
27. Able to understand you        0                 1                  2                  3                 4                   5 
28. Able to be understood by you        0                 1                  2                  3                 4                   5 
29. Able to communicate with others        0                 1                  2                  3                 4                   5 
30. Able to play alone        0                 1                  2                  3                 4                   5 
31. Able to play with others        0                 1                  2                  3                 4                   5 
32. Able to attend school / child care         0                 1                  2                  3                 4                   5 
33. Able to participate in recreational 

activities 
       0                 1                  2                  3                 4                   5 

34. Minimizing doctor visits and 
hospitalization 

       0                 1                  2                  3                 4                   5 

35. Overall health        0                 1                  2                  3                 4                   5 

36. Minimizing number of medications        0                 1                  2                  3                 4                   5 

SSEECCTTIIOONN  77::  IIMMPPOORRTTAANNCCEE  OOFF  IITTEEMMSS  TTOO  YYOOUURR  CCHHIILLDD’’SS  QQUUAALLIITTYY  OOFF  LLIIFFEE    
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1.  My child is a:                                

                                Male                           Female 
 

2.  What is your child’s date of birth?  
        _____ / _____ / _____ 
        Month    Day       Year 

3. What is the highest school grade your 
child has completed? (check only one 
grade) 

 
Preschool      ___ 

Kindergarten ___ 

1st Grade       ___ 

2nd Grade       ___ 

3rd Grade       ___ 

4th Grade       ___ 

5th Grade       ___ 

6th Grade       ___ 

7th Grade       ___ 

8th Grade       ___ 

9th Grade       ___ 

10th Grade     ___ 

11th Grade     ___  

12th Grade     ___ 

Ungraded      ___   

 
If ungraded, how many years attended? _____ 
 

 

SSEECCTTIIOONN  88::  FFAACCTTSS  AABBOOUUTT  YYOOUURR  CCHHIILLDD  
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1. Are you:  

                         M ale                            F emale 
 

2.  What is your date of birth?  
        _____ / _____ / _____ 
        Month    Day       Year 

3.  Which of the following best describes your 
current work status? (check all that apply) 

 
Not working due to my child’s health  _____ 
 
Not working for other reasons              _____ 
 
Looking for work outside the home     _____ 
 
Working full or part time (either           
outside the home or at a home              _____ 
based business) 
 
Full time homemaker                            _____ 
 

4.  Which of the following best describes your 
relationship to your child?  

 
Biological Parent            _____ 

Step Parent                      _ ____ 

Foster Parent                   _____ 

Adoptive Parent              _____ 

Guardian                         _ ____ 

Professional caregiver     _____  

Other (please explain)     

_________________________ 

 

5.  On average, how many days per week are 
you responsible for care giving activities for 
your child?  
 

 
_____  days per week 

6.  What is the highest level of school you 
have completed? 

Some high school or less                    _ ____ 

High school diploma/GED                 _____ 

Vocational school or some college     _____ 

College or University degree              _____ 

Professional or Graduate degree         _____ 

 

How long has it taken you to complete this questionnaire only (in units of time):________________ 
 

THANK YOU FOR YOUR PARTICIPATION! 

SSEECCTTIIOONN  99::  FFAACCTTSS  AABBOOUUTT  YYOOUU  
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Cerebral Palsy Quality of Life Questionnaire for Adolescent (CP QOL-Teen) 

 

  

CPQOL
Cerebral Palsy 
Quality of Life
Version 2 July 2013

Quality of Life Questionnaire 

for Adolescent (CP QOL-Teen)

Primary Caregiver Questionnaire 
 

CPQO
Cereb
Palsy
Qualit
Life
CPQO
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CP QOL‐Teen | Primary Caregiver Question nai re  |  

CPQOL

3

Quality of Life Questionnaire for Adolescents  
(CP QOL-Teen) 

Primary Caregiver Questionnaire

We would like to ask you some question s   about  ho w you think your teenager FEELS about aspects of their life 
such as family, friends, health and school.  

Each question   begi ns   wi th  ‘Ho w do you think your teenager FEELS about…..?.’ 

For each question   w e want you to choose the best number that shows how you think your teenager FEELS.  

You can choose any number from 1 (Very unhappy) to 9 (Very happy).

This question nai r e has been designed for adolescents with all different types of cerebral palsy and some 
question s  mi gh t be hard to answer.  Please just do your best to give an answer for each question .   The 
question nai r e is measuring how your teenager feels, not what they can do.

Here is an example:

Q. How do you think your teenager feels about...

 

the way they get along with people generally? 1 2 3 4 5 6 7 8 9

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy
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CPQOL

4

Q. How do you think your teenager feels about...

their life in general?

their life as a whole?

their quality of life?

how happy they are?

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

.................................................................... ......______.__.---..... I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......______.__.---..... I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......______.__.---..... I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......______.__.---..... I I I I I I 
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Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Q. How do you think your teenager feels about...

Family & Friends

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

the way they get along with people generally?

they way they get along with you?

the support they get from their family?

the way they get along with their brothers & sisters?

OR            they do not have any brothers or sisters

the way they get along with other teenagers outside 
of school (not school friends)?

the way they get along with adults?

hanging out on their own?

hanging out with friends?

going on trips with the family?

how they are accepted by their family?

.................................................................... ~......_J 

.................................................................... ~......_J 

....._____..L..~ .................................................................... 

□ .................................................. ._______..L.._~ 

.................................................................... ~..._____J 

.................................................................... ~......_J 

.................................................................... ~~ 

I I I 
I 

I 

I 

I 

I 

I 

I 

I I 

I 
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Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Q. How do you think your teenager feels about...

Family & Friends

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

how they are accepted by other teenagers outside of 
school (not school friends)?

how they are accepted by adults?

how they are accepted by people in general?

being able to do things they want to do (i.e their 
ability to do things, not whether they’re allowed to)?

the way they ‘have a go’ and try new things?

themself?

their positiv

e

  at titu

d

e?

their future?

their opportunitie

s

  in  lif e?

■■l■I I I I I I 

■■l■I I I I I I 
■■l■I I I I I I 

■■l■I I I I I I 
■■l■I I I I I I 
■■l■I I I I I I 
■■l■I I I I I I 

.................................................................... L----I I I I I I 

■■l■I I I I I I 
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Q. How do you think your teenager feels about...

School

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

the way they get along with other teenagers at 
school? (If they attend more than one school, please 
think about the school where they spend the most 
tim

e
) .

the way they are included by other students at their 
school?

the way their get along with their teachers?

the way they get along with their carers?

OR            they do not have a carer.

how they are accepted by other students at school? (If 
they attend more than one school, please think about 
the school where they spend the most time ) .

how they are accepted by the staff a nd  t eachers at 
their school?

being treated the same as everyone else at their 
school?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

·------------------------------------------------------------------· ._________..L__..._______j I I 

I I 

·------------------------------------------------------------------· ,...._______:___ I 

□ ................................................. ,._______..L.._~ I 

I I 

I 

·------------------------------------------------------------------· ...._____..L...,_____j I 
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Q. How do you think your teenager feels about...

School

Partic

i

pa tion

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their ability to keep up academically with their peers 
(i.e. their school work)?

their ability to keep up physically with their peers?

their ability to partici pat e at school? (If they attend 
more than one school, please think about the school 
where they spend the most time ) .

their ability to partici pat e in leisure and recreatio

n

al  
activ

i
ties

?

their ability to partici pat e in sporting   activi

t

ies?

 

(This  
question   is  as ki ng  ho w they feel about their ability to 
partic

i
pat e in sport, not whether they do). 

their ability to partici pat e in social events outside of 
school?

their ability to partici pat e in your community? 

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

-------------------------------------------------------------------- ~~ I I I I I I 

-------------------------------------------------------------------- ..____ I I I I I I 

-------------------------------------------------------------------- ~~ I I I I I I 

-------------------------------------------------------------------- ~~ I I I I I I 

-------------------------------------------------------------------- ~~ I I I I I I 

·--·······--········---······--·······----······--·······--········· ~~ I I I I I I 

-------------------------------------------------------------------- ~~ I I I I I I 
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1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Q. How do you think your teenager feels about...

Communication

the way they communicate with people they know 
well (using any means of communication ) ?

the way they communicate with people they don’t 
know well (using any means of communication ) ?

the way other people communicate with them?

the way they communicate with people using 
technology? (e.g. text message, the internet)?

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._______.___.._____. I I I I I I 

.................................................................... L----I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ._______.___.._____. I I I I I I 

·------------------------------------------------------------------- ~~ I I I I I I 
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Q. How do you think your teenager feels about...

Health

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their overall health?

their physical health?

the way they get around? (i.e. their mobility)?

how they sleep?

the way they look?

the changes happening to their body to do with 
puberty?

being able to do things by themself without relying on 
others?

what may happen to them later in life?

what they have achieved in their life?

succeeding in the things they want to be good at?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

.................................................................... .____ I I I I I I 

.................................................................... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

·--·······--········---······--·······----······--·······----------· ._______.___~ 
I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 

........ ........ ......... .. ........ ......... ......... .......... ..... ._______.___~ I I I I I I 
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Health

The next question   has  a  di ff erent response scale 

ranging from “Not concerned at all” to “Very 

concerned” 

Is your teenager concerned about having cerebral 
palsy?

The next 2 question s   ar e asking how your teenager 

feel about using parts of their body, not whether they 

can use parts of their body.

the way they use their arms and hands?

the way they use their legs?

Q. How do you think your teenager feels about...

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their ability to get around your neighbourhood?

their ability to get from place to place (i.e transport)?

their plans for the future?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

1 2 3 4 5 6 7 8 9

Not concerned 
at all

Very 
concerned

-------------------------------------------------------------------- ..____ I I I I I I 

-------------------------------------------------------------------- ,.________.___.____, I I I I I I 

. ------------------------------------------------------------------. ,.________.___.____, I I I I I I 

. ------------------------------------------------------------------. ,.________.___.____, I I I I I I 

. ------------------------------------------------------------------. ,.________.___.____, I I I I I I 

. ------------------------------------------------------------------. ,.________.___.____, I I I I I I 
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Health

Q. How do you think your teenager feels about...

The next 3 question s   ar e asking how your teenager 

feels about your ability to complete daily activi ties

,

 

not whether they can complete the activ

i

ties

.

their ability to dress him/herself?

their ability to eat or drink independently?

their ability to use the toilet by him/herself?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

■■l■I I I I I I 
■■l■I I I I I I 
■■l■I I I I I I 
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Special Equipment

Q. How do you think your teenager feels about...

the special equipment they have at home? (e.g special 
seatin

g
,  s tanding frames, wheelchairs, walkers, AFOs, 

visual aids, hearing aids, communication   ai ds ). 

OR            they do not need any special equipment at home. 

the special equipment they have at school? (e.g 
notetakers, special seatin

g
,  s tanding frames, 

wheelchairs, walkers, laptops, visual aids, hearing 
aids, communication   ai ds ). 

OR            they do not need any special equipment at school. 

the special equipment that is available in the 
community (ramps, escalators, wheelchair access)?

OR            they do not need any special equipment in the 

community.

their access to special services available in the 
community (e.g. for employment, moving out of 
home)?

OR            they do not need any special services in the 
community.

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

·------------------------ ----------------------------------------· --------'---~ 

□ 

---------------□ .......................................... . 

·····□···································· --------------------------- ~~ 

--------

□ 

I 

I 

I 

I I 
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Pain and bother

Q. How do you feel about...

The next question   r elates to any pain that your 

experiences

how much pain does your teenager have?

If your answer is (1) “No pain at all” please skip to 
page 16. 

If  you answered (2) or above, please proceed to the 
question s   bel o w

the level of pain they experience?

the level of discomfort they feel?

their ability to cope with pain?

their ability to control their pain?

the way that pains gets in the way of their life?

the way pain stops them from being themself?

how pain takes away from their everyday fun?

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

No pain at all

Not upset at all

A lot of pain

Very upset

.................................................................... .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .....______.________, I I I I I I 
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Q. How do you feel about...

Access to Services

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

The next few question s   ar e about access to services 

not use of services

your teenager’s access to treatment?

your teenagers’s access to physiotherapy?

your teenager’s access to speech therapy?

your teenager’s access to occupation al  ther ap y?

you teenager’s access to specialised medical or 
surgical care?

your ability to get advice from a paediatrician?

your access to specialists services available in the 
community? (e.g. for employment, moving out of 
home)?

OR       I have never tried to access these services

The next set of question s   ar e about YOU and how you feel about your access to services

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

■ II I I I I I 

■ II I I I I I 
■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I ·------------------------------------------------------------------· 

□ 
■ II I I I I I 
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Q. How do you feel about...

Access to Services

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

your access to respite care?

OR       I have never tried to access respite care

(please skip the next two question s )

the amount of respite care you receive?

how easy it is to get respite care?

your teenager’s access to community services 
and facilitie

s
  (e. g  af t er‐school programs, holiday 

programs, community based groups such as 
Adventures, Scouts and Guides)?

your teenager’s access to extra help with learning at 
shool?

The next set of question s   ar e about YOU and how you feel about your access to services

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

■ II I I I I I ·------------------------------------------------------------------· 

□ 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 
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Q. How do you feel about...

Q. How happy are you?

Now some question s   about  y ou...

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

your physical health?

your work situatio

n

  (pai d  or  unpai d) ?

your family’s fina nci al  si tuat ion

?

Q. How confid

e

n t are you that you can report 
how your teenager feels?

The next set of question s   ar e about YOU and how you feel about your access to services

The next question   has  a  di ff erent response scale ranging from “Not at all confide n t” to “very confide n t”

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Not at all 
confid

e
n t Very confide n t

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 
■ II I I I I I 

■ II I I I I I 
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Thank you for helping us with our question s
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Quality of Life Questionnaire for Children 
(CP QOL-Child) 

Primary Caregiver Questionnaire (4-12 years)

We want to ask you some question s   about  ho w you think your child FEELS about aspects of their life such as 
family, friends, health and school. Each question   begi ns   wi th  “Ho w do you think your child FEELS about…..?”
It is important for you to report how you believe your child feels. Sometime s   it  is  di fficu

l
t  t o know how your 

child is feeling. Please just try and answer as best as you can.

For each question   w e want you to circle the best number that shows how you think your child FEELS. You can 
circle any number from 1 (Very unhappy) to 9 (Very happy).

This question nai r e is measuring how your child feels, not what they can do.

Here is an example:

Q. How do you think your child feels about...

 

their ability to play games with other children 1 2 3 4 5 6 7 8 9

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy
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Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Q. How do you think your child feels about...

Family & Friends

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

the way they get along with people generally?

the way they get along with you?

the way they get along with their brothers & sisters?

OR            my child doesn’t have any brothers or sisters

the way they get along with other children at 
preschool or school? (If your child attends more than 
one school, please think about the school where your 
child spends the most time ) .

OR       my child does not attend preschool or school

the way they get along with other children outside 
preschool or school?

the way they get along with adults?

the way they get along with their teachers and/or 
carers?

■■I I I I I I I 

■■I I I I I I I 

.................................................................... .___ I I I I I I I 
□ 

.................................................................... L---I I I I I I I 
□ 

■■I I I I I I I 
■■I I I I I I I 

.................................................................... L---I I I I I I I 
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Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Q. How do you think your child feels about...

Family & Friends

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their ability to play on their own?

their ability to play with friends?

going out on trips with families?

how they are accepted by their family?

how they are accepted by other children at preschool 
or school?  (If your child attends more than one 
school, please think about the school where your child 
spends the most time ) .

OR       my child does not attend preschool or school

how they are accepted by other children outside of 
preschool or school?

how they are accepted by adults?

how they are accepted by people in general?

being able to do things they want to do?

■■I I I I I I I 

■■I I I I I I I 

.................................................................... .___ I I I I I I I 

.................................................................... L---I I I I I I I 

■■I I I I I I I 
□ 

■■I I I I I I I 

■■I I I I I I I 
.................................................................... .___ I I I I I I I 

■■I I I I I I I 
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Q. How do you think your child feels about...

Partic

i

pa tion

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their ability to  partici pat e at preschool or school? (If 
your child attends more than one school, please think 
about the school where your child spends the most 
tim

e
) .

OR       my child does not attend preschool or school

their ability to partici pat e in recreation al  activi

t

ies?

their ability to partici pat e in sporting   activi

t

ies?

 

(This  
question   is  as ki ng  ho w your child feels about their 
ability to partici pat e in sport, not whether they can 
partic

i
pat e).

their ability to partici pat e in social events outside of 
preschool or school?

their ability to partici pat e in their community?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

·------------------------------------------------------------------· ■■I I I I I I I 
□ 

■■I I I I I I I 

■■I I I I I I I 

.................................................................... .___ I I I I I I 

.................................................................... .___ I I I I I I I 
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Q. How do you think your child feels about...

Communication

Health

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

the way they communicate with people they know 
well (using any means of communication ) ?

they way they communicate with people they don’t 
know well (using any means of communication ) ?

they way other people communicate with them?

their physical health?

the way they get around?

how they sleep?

the way they look?

their ability to keep up academically with their peers?

their ability to keep up physically with their peers?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

■■I I I I I I I 

-------------------------------------------------------------------- ..___ I I I I I I I 
____________________________________________________________________ ..___ I I I I I I I 

·------------------------------------------------------------------- L.--I I I I I I I 

■■I I I I I I I 
____________________________________________________________________ ..___ I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 
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Q. How do you think your child feels about...

Health

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

their life in general?

themselves?

their future?

their opportunitie

s

  in  lif e?

The next 3 question s   ar e asking how your child feels 

about using parts of their body, not whether your 

child can use part of their body.

the way they use their arms?

the way they use their legs?

the way they use their hands?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

The next 3 question s   ar e asking how your child feels 

about their ability to complete daily activi ties,   not  

whether your child can complete the activi ties

.

their ability to dress themselves?

■■I I I I I I I 
■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 
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Q. How do you think your child feels about...

Special Equipment

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

the special equipment they have at home (e.g. special 
seatin

g
,  s tanding frames, wheelchairs, walkers)? 

OR       my child does not have any special equipment at 

home

the special equipment they have at their school? 
(e.g. special seatin

g
,  s tanding frames, wheelchairs, 

walkers)?

OR       my child does not have any special equipment at 

school

the special equipment that is available in the 
community (ramps, escalators, wheelchair access)?

OR       my child does not need any special equipment in the 

community

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

their ability to drink independently?

their ability to use the toilet by themselves?

I 

I I 

----- I 

□ 

---- I 

□ 

----- I 

□ 
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The next few question s   ask  about   thi ngs  tha t may 

bother your child.

Pain and Bother

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

Is your child bothered by hospital visits?

Is your child bothered when they miss school for 
health reasons?

Is your child bothered by being handled by other 
people?

Does your child worry about who will take care of 
them in the future?

1 2 3 4 5

Never Rarely Sometime s Often Always

Not bothered 
at all

Very 
bothered

■■I I I I I I I 

.................................................................... .___ I I I I I I I 

■■I I I I I I I 

- -------
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Some fin

a

l  ques tion s   about  y our child

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

Not concerned 
at all

No pain at all

Not upset at all

No discomfort 
at all

Very unhappy Neither happy 
nor unhappy

Is your child concerned about having cerebral palsy?

How much pain does your child have?

How does your child feel about the amount of pain 
they have?

How much discomfort does your child experience?

How happy is your child?

Very 
concerned

A lot of pain

Very upset

A lot of 
discomfort

Very happy

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

■■I I I I I I I 

I I I I I I I 
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Q. How do you feel about...

Access to Services

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

your child’s access to treatment?

your child’s access to therapy (for example, 
physiotherapy, speech therapy, occupation al  
therapy)?

your child’s access to specialised medical or surgical 
care?

your ability to get advice from a paediatrician?

your access to respite care?

OR       I have never tried to access respite care

(Please skip the next two question s   on  respi t e)

the amount of respite care you receive?

how easy it is to get respite?

The next set of question s   ar e about YOU and how you feel about your access to services

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 
□ 

■ II I I I I I 

■ II I I I I I 
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Q. How do feel about...

Access to Services

Your Health

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

1 2 3 4 5 6 7 8 9

your child’s access to community services and 
facilitie

s
  (e. g.  ki nder gar den,  chi ldc are, after‐school 

programs, holiday programs, community based 
groups such as cubs and brownies)?

your child’s access to extra help with learning at 
preschool or school?

your physical health?

your work situatio

n

?

your family’s fina nci al  si tuat ion

?

How happy are you?

How confid

e

n t are you that you can report how your 
child feels?

Unhappy HappyVery 
unhappy

Neither 
happy 
nor 

unhappy

Very 
Happy

Not at all 
confid

e
n t

Very confide n t

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 

■ II I I I I I 
■ II I I I I I 

■ II I I I I I 
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Thank you for helping us with our question s
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Non-Communicating Children’s Pain Checklist — Revised (NCCPC-R) 

 

  

Non-communicating Children’s Pain Checklist – Revised (NCCPC-R) 
 
 
 

 

NAME:____________________________ UNIT/FILE #: ____________ DATE:____________________ (dd/mm.yy) 
 
OBSERVER:________________________  START TIME:______________AM/PM STOP TIME:_____________AM/PM 

 
How often has this child shown these behaviours in the last 2 hours? Please circle a number for each item. If an item does 
not apply to this child (for example, this child does not eat solid food or cannot reach with his/her hands), then indicate "not 
applicable" for that item. 
 

 
 
 

0 = NOT AT ALL     1 = JUST A LITTLE  2 = FAIRLY OFTEN 3    = VERY OFTEN  NA = NOT APPLICABLE

I.  Vocal 
1. Moaning, whining, whimpering (fairly soft)……………………………………….. 0 1 2 3 NA 
2. Crying (moderately loud)……………………..... ........... ............ ........... .................... 0 1 2 3 NA 
3. Screaming/yelling (very loud)……………………………………………………… 0 1 2 3 NA 
4. A specific sound or word for pain (e.g., a word, cry or type of laugh)…………….. 0 1 2 3 NA 
 
II. Social 
5. Not cooperating, cranky, irritable, unhappy……………………………………….. 0 1 2 3 NA 
6. Less interaction with others, withdrawn…………………………………………… 0 1 2 3 NA 
7. Seeking comfort or physical closeness ………............. .......................... .......... ........ 0 1 2 3 NA 
8. Being difficult to distract, not able to satisfy or pacify……………………………. 0 1 2 3 NA 
 

III. Facial   
9. A furrowed brow……………………..……….......... ............ ........... ............ ............ . 0 1 2 3 NA 
10. A change in eyes, including: squinching of eyes, eyes opened  wide, eyes frowning  0 1 2 3 NA 
11. Turning down of mouth, not smiling……………………………………………….. 0 1 2 3 NA 
12. Lips puckering up, tight,  pouting, or quivering……………………………………. 0 1 2 3 NA 
13. Clenching or grinding teeth, chewing or thrusting tongue out …………………….. 0 1 2 3 NA 
 
IV. Activity 
14. Not moving, less active, quiet……….. …….………………………………………. 0 1 2 3 NA 
15. Jumping around, agitated, fidgety…………………………………………………... 0 1 2 3 NA 

 
V. Body and Limbs 
16. Floppy ……………………………………………………………………………… 0 1 2 3 NA 
17. Stiff, spastic, tense, rigid …………………………………………………………… 0 1 2 3 NA 
18. Gesturing to or touching part of the body that hurts ……………………………….. 0 1 2 3 NA 
19. Protecting, favoring or guarding part of the body that hurts …….…………………. 0 1 2 3 NA 
20. Flinching or moving the body part away, being sensitive to touch……………….... 0 1 2 3 NA 
21. Moving the body in a specific way to show pain  

(e.g. head back, arms down, curls up, etc.) ………………………………………… 0 1 2 3 NA  

 
VI. Physiological 
22. Shivering …………………………………………………………………………… 0 1 2 3 NA 
23. Change in color, pallor …………………………………………………………….. 0 1 2 3 NA 
24. Sweating, perspiring ……………………………………………………………….. 0 1 2 3 NA 
25. Tears………………………………………………………………………………… 0 1 2 3 NA 
26. Sharp intake of breath, gasping……………………………………………………... 0 1 2 3 NA 
27. Breath holding……………………………….……………………………………… 0 1 2 3 NA 

 
VII. Eating/Sleeping 
28. Eating less, not interested in food………………………………………………….. 0 1 2 3 NA 
29. Increase in sleep……………………….…………………………………………… 0 1 2 3 NA 
30. Decrease in sleep……………………. ……….................... .......... ........... .......... ....... 0 1 2 3 NA 
 
SCORE SUMMARY: 

Category: I II III IV V VI VII TOTAL 
Score:         

 
Version 01.2004 © 2004 Lynn Breau, Patrick McGrath, Allen Finley, Carol Camfield 
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USING THE NCCPC-R 

 
The NCCPC-R was designed to be used for children, aged 3 to 18 years, who are unable to speak because of cognitive 
(mental/intellectual) impairments or disabilities. It can be used whether or not a child has physical impairments or 
disabilities. Descriptions of the types of children used to validate the NCCPC-R can be found in: Breau, L.M., McGrath, 
P.J., Camfield, C.S. & Finley, G.A.  (2002). Psychometric Properties of the Non-communicating Children's Pain Checklist-
Revised. Pain, 99, 349-357. The NCCPC-R was designed to be used without training by parents and caregivers (carers). It 
can also be used by other adults who are not familiar with a specific child (do not know them well). 
 
The NCCPC-R may be freely copied for clinical use or use in research funded by not-for-profit agencies. For-profit 
agencies should contact Lynn Breau: Pediatric Pain Research, IWK Health Centre, 5850 University Avenue, Halifax, Nova 
Scotia Canada, B3J 3G9 (lbreau@ns.sympatico.ca).  
 
The NCCPC-R was intended for use for short or long-term pain in the child’s home or in a long-term residential setting. If 
suspected pain after surgery or pain due to procedures conducted in hospital are the reason for measuring pain, the                     
Non-communicating Children’s Pain Checklist – Postoperative Version should be used. It can be obtained by 
contacting Lynn Breau. Information regarding the NCCPC-PV can be found in: Breau, L.M., Finley, G.A., McGrath, P.J. & 
Camfield, C.S. (2002). Validation of the Non-Communicating Children's Pain Checklist - Postoperative Version. 
Anesthesiology, 96 (3), 528-535. 
 

ADMINISTRATION: 
 
To complete the NCCPC-R, base your observations on the child’s behavior over the past two hours. It is not necessary to 
watch the child continuously for this period. However, it is recommended that the observer be in the child’s presence for 
the majority of this time (e.g.; be in the same room with the child). Although shorter observation periods may be used, the 
cut-off scores described below may not apply.  
 
Eating/Sleeping Subscale: Items on the Eating/Sleeping subscale may not occur during the two-hour observation. In this 
case, the rating should be based on the child’s behavior over the day of the observation.  
 
All other subscales: At the end of the observation time, indicate how frequently (how often) each item was seen or heard. 
This should not be based on the child’s typical behavior or in relation to what he or she usually does. A guide for deciding 
the frequency of items is below: 
 
0 = Not present at all during the observation period. (Note if the item is not present because  the child is not 

 capable of  performing that act, it should be scored as “NA”). 
1      =  Seen or heard rarely (hardly at all), but is present. 
2      =  Seen or heard a number of times, but not continuous (not all the time). 
3     =  Seen or heard often, almost continuous (almost all the time); anyone would easily notice this if they saw 
  the child for a few moments during the observation time. 
NA   =  Not applicable. This child is not capable of performing this action. 

 
SCORING: 

1. Add up the scores for each subscale and enter below that subscale number in the Score Summary at the bottom 
of the sheet. Items marked “NA” are scored as “0” (zero).  

2. Add up all subscale scores for Total Score. 
3. Check whether the child’s score is greater than the cut-off score. 
 

CUT-OFF SCORE: 
Based on the scores of 71 children aged 3 to 18 (Breau, McGrath, Camfield & Finley, 2002), a Total Score of 7 or more 
indicates a child has pain. This was accurate in the study group 84% of the time. A Total Score of 6 or less indicates a child 
does not have pain. This was correct in the study group 77% of the time. 
 

USE OF CUT-OFF SCORES: 
 
As with all observational pain tools, caution should be taken in using cut-off scores because they may not be 100% accurate. 
They should not be used as the only basis for deciding whether a child should be treated for pain. In some cases children 
may have lower scores when pain is present. For more detailed instructions for use of the NCCPC-R in such situations, 
please refer to the full manual, available from Lynn Breau: Pediatric Pain Research, IWK Health Centre, 5850 University 
Avenue, Halifax, Nova Scotia Canada, B3J 3G9 (lbreau@ns.sympatico.ca). 
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Interview Questions 

 

1 
 

Interview	Questions:	Initial	visit	(all)	
	
Question	1:		
What	are	the	costs	of	having	a	child	with	cerebral	palsy	and	scoliosis?	
(Costs	may	include	financial	costs,	costs	to	your	child’s	health	or	
comfort	and/	or	costs	to	your	own	quality	of	life.)	
	
Question	2:	
	How	long	does	it	take	you	to	get	to	the	hospital	from	your	home?	
			<=	15	min		 	 <=	45	min	 	 	 >	60	min	
		<=	30	min	 	 	 <=	60min	
	
Question	3:		
How	do	you	travel	to	hospital	with	your	child?	
Car	
Public	transport	
Hospital	transport	
Ambulance	
Other	_______________________________	
	
Do	you	find	it	easy	or	difficult?	
Easy	
Difficult		
	
Why?_________________________________________________________________________
________________________________________________________________________________
_______________________________________________________________________________	
	
Question	4:	
Do	you	work?	
Yes/no	
If	so	fulltime	or	part	time	
Occupation:	
	
Do	you	find	it	difficult	to	take	time	off	work	when	you	need	to	attend	
appointments	or	your	child	requires	hospitalisation?	
Yes/	no	
	
	
If	No	
Is	it	a	choice	not	to	work?	
Yes/	no	
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2 
 

Is	this	due	to	your	child’s	medical	condition?	
Yes/	no	
	
	
Question	5:	
Do	you	have	a	partner?	
Yes/	No	
	
If	yes,	does	your	partner	work?	
Yes/no	
	
	
	
Does	your	partner	find	it	difficult	to	take	time	off	work	when	you	
need	to	attend	appointments	or	your	child	requires	hospitalisation?	
Yes/	no	
	
	
	
	
	
	
	
Question	6:	
Do	you	have	support	people	around	you?	
Yes/no.	
If	so	who?	
	
	
	
	
Do	they	support	you	emotionally?	
	
	
	
	
	
Do	they	support	you	physically	with	your	child’s	health	needs?	
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3 
 

Question	7:	
Do	you	have	other	children?	
Yes/No	
	
Are	they	well?	
	
	
	
	
	
	
Who	cares	for	your	other	children	when	you	bring	your	child	to	the	
hospital	for	appointments	or	during	your	hospital	stays?	
	
	
	
	
	
Question	8:		
Do	you	find	that	having	a	disabled	child	limits	the	amount	of	time	and	
places	you	can	go	with	your	partner	or	other	children?	
Yes/No	
If	yes	how?	
	
	
	
	
	
Question	9:		
Do	you	have	easy	access	to	help	to	get	a	break	or	respite	from	your	
child	so	you	can	participate	in	activities	yourself?	
Yes/No	
	
When	was	the	last	time	you	had	time	to	yourself	to	participate	in	an	
activity	you	enjoy?	
	
	
Who	looked	after	your	child	while	you	did	this?	
	
	
	
	



  

200 

 

4 
 

	
	
Question	10:	
Does	coming	to	the	hospital	cause	you	to	feel	anxious	or	stressed?	
If	so	what	do	you	think	is	the	cause	of	this	stress?	
	
	
	
	
	
	
	
	
Question	11:	
Do	you	find	staying	in	hospital	expensive?	
Yes/no	
	
	
What	do	you	find	expensive?	
	
	
	
	
	
	
How	do	you	minimise	your	expenses?	
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5 
 

Initial	Visit	(operative	group)	
Question	1:	
What	are	you	hoping	the	surgery	will	do	for	you	and	your	child?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Question	2:	
What	fears	do	you	have	about	your	child	undergoing	spinal	surgery?	
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6 
 

Initial	Visit	(observation	group)	
Question1;	
Why	have	you	elected	for	your	child	not	to	have	surgery?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Question	2:	
What	fears	do	you	have	about	your	child	undergoing	spinal	surgery?	
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7 
 

	

6mth/	1year/2	year	(Surgical	group)	
Question	1:	
Would	you	with	the	benefit	of	hindsight	undergo	the	surgery	again?	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
Question2:	
Would	you	recommend	the	surgery	to	others?	
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8 
 

	

6mth/1	year/	2	year	(observation	group)	
Question1:	
Would	you	with	the	benefit	of	hindsight	elect	for	your	child	to	
undergo	spinal	surgery?	
	
	
If	so,	why?	
If	so,	why	not?	
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Canadian Occupational Performance Measure 

 

  

CANADIAN 
OCCUPATIONAL 
PERFORMANCE 

MEASURE 
Authors: 

Mory low, Sue Baptiste , Anne Carswell, 

Mory Ann McColl, Helene Polatajko, Nancy Pollock 

The Canadian Occupational Performance Measure (COPM) is an 
individualized measure designed for use by occupational therapists to 

detect self-perceived change in occupational performance problems over time. 

Client Name: 

Age: 

Respondent (if not client): 

Date of Assessment: 

Therapist: 

Facility/Agency: 

Program: 

Published by CAOT Publications ACE 
Printed in Conoda 

Gender: ID#: 

Planned Date of Date of Reassessment: 
Reassessment: 

~ M. Low, S. Baptiste, A. Carswell, M.A. McColl, H. Polo tojko, N. Pollock, 2000 
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STEP 1: 
IDENTIFICATION OF OCCUPATIONAL PERFORMANCE ISSUES 

To identify occupational performance problems, concerns and issues, interview the client, 
asking about daily activities in self-care, productivity and leisure. Ask clients to identify 
daily activities which they want to do, need to do or are expected to do by encouraging 
them to think about a typical day. Then ask the client to identify which of these activities 
are difficult for them to do now to their satisfaction. Record these activity problems in 
Steps 1A, 18, or 1C. 

STEP 1A: Self-care 

Personal Care 
(e.g., dressing, bathing, 
feeding, hygiene) 

Functional Mobility 
(e.g., transfers, 
indoor, outdoor) 

Community Management 
(e.g., transportation, 
shopping, finances) 

STEP 1 B: Productivity 

Paid/Unpaid Work 
(e.g., finding/keeping 
a job, volunteering) 

Household Management 
(e.g., c leaning, 
laundry, cooking) 

Play/School 
(e.g., play skills, 
homework) 

STEP 2: 
RATING 
IMPORTANCE 

Using the scoring card 
provided, ask the client 
to rate, on a scale of 1 
to 10, the importance 
of each activity. Place 
the ratings in the 
corresponding boxes in 
Steps 1A, 18, or 1C. 

IMPORTANCE 
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STEP 1 C: Leis ure 

Quiet Recreation 
(e.g., hobbies, 
crafts, reading) 

Active Recreation 
(e.g., sports, 
outings, travel) 

Socialization 
(e.g., visiting, 
phone calls, parties, 
correspondence) 

IMPORTANCE 

STEPS 3 & 4: SCORING · INITIAL ASSESSMENT and REASSESSMENT 

Confirm with the client the 5 most important problems and record them below. Using the scoring cards, ask the client to 
rate each problem on performance and satisfaction, then calculate the total scores. Total scores are calculated by 
adding together the performance or satisfaction scores for all problems and dividing by the number of problems. At 
reassessment, the client scores each problem again for performance and satisfaction. Calculate the new scores and the 
change score. 

Initial Assessment: Reassessment: 

OCCUPATIONAL PERFORMANCE PERFORMANCE 1 SATISFACTION 1 PERFORMANCE 2 SATISFACTION 2 

PROBLEMS: 

1. 

2. 

3. 

4. 

5. 

SCORING: PERFORMANCE SATISFACTION PERFORMANCE SATISFACTION 
SCORE 1 SCORE 1 SCORE 2 SCORE 2 

Total perfotmance 

Total or satisfaction I I I I score = scores 

r------, r----- -, : 1 
t•••••••n•••••'I 

# of problems ' ' = I I = I I = = ' I 
I I I I ! ______________ ! : _____________ f 
L------.J L------.J 

r------, 
CHANGE IN PERFORMANCE = Performance Score 2 

, ........... -., 
' ' Performance Score 1 : I D 

D 
' ' ................. L-------' 

CHANGE IN SATISFACTION = Satisfaction Score 2 ' j 
' ............. J 

- Satisfaction Score 1 
r------, 
I I ::=: 
I I 
L------..J 
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