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 4 
 5 

ABSTRACT 6 

 7 

Purpose: To use the Pediatric Quality of Life Inventory (PedsQL
TM

) todescribe 8 

generic quality of life (QOL) in children with intermittent exotropia [X(T)], to 9 

examine changes in scores, andto compare scores in children with X(T) to those of 10 

age-matched healthy cohorts. 11 

Methods:PedsQL
TM

was administered to children and parents as part of the UK 12 

Improving Outcomes in Intermittent Exotropia (IOXT) study. Excluding 27 children 13 

with co-morbidity, PedsQL data wasavailable from 365 parents and 152 children. 14 

Paired-samples t-tests examined change in PedsQL
TM

 scores over time.One-sample t-15 

tests and mean differences compared scores between children with X(T) and healthy 16 

UK samples. 17 

Results: Mean parent-rated PedsQL
TM

 scores from the X(T) cohort at baseline were: 18 

90.6 (Physical Health), 78.2 (Emotional Functioning), 88.8 (Social Functioning), 83.4 19 

(School/Nursery Functioning), 83.6 (Psychosocial Summary), 86.2 (Total).  Mean 20 

baseline child-rated scores were: 78.1 (Physical Health), 76.5 (Emotional 21 

Functioning), 73.6 (Social Functioning), 72.2 (School/Nursery Functioning), 74.2 22 

(Psychosocial Summary), 75.5 (Total). X(T) parents rated their child’s QOL similar to 23 

healthy children’s parents, except for poorer School/Nursery Functioning in 2-4 year 24 

olds. X(T) children rated their QOL significantly better than age-matched healthy 25 

children. There were no significant changes over time. 26 

Conclusions: Using the PedsQL
TM

 we were unable to detectsignificant effectsof X(T) 27 

on generic QOL. However,evidence for PedsQL’s utility in this conditionremains 28 

limited without further investigation in larger samples andconcurrent control groups. 29 
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Further qualitative work and consideration of condition-specific measures in UK 30 

cohorts are needed before practitioners can better inform parents about psychosocial 31 

impacts of X(T). 32 

 33 

INTRODUCTION 34 

Intermittent exotropia [X(T)] is one of the commonest forms of childhood strabismus. 35 

In X(T), one eye intermittently drifts outwards when the child is looking at distant 36 

objects,or is tired or inattentive. Potential functional consequences includeloss of 37 

stereovision and amblyopia.Parents often haveconcerns relating to social exclusion 38 

and bullying because of the appearance of the strabismus.
1 

39 

 40 

Childhood X(T) has been associated with subsequent poor psychological well-being 41 

into young adulthood.
2,3

There may also be more immediate implications for the 42 

child’s quality of life (QOL) yet relatively little exists in the literature about this.
4-

43 

8
One group of researchers,from the Mayo Clinic in North America,hasstudied parental 44 

and children’s concerns regarding the effect of X(T) on QOL, leading to the recent 45 

development of their Intermittent Exotropia Questionnaire (IXTQ).
6-10

As far as we are 46 

aware, there have been no other reports of paediatric QOL in this specific 47 

conditionand the relevance of this group’s work to a different population and 48 

healthcare system in the UK is unestablished. 49 

 50 

QOL estimates of patients, including those with ophthalmologic conditions, often 51 

differ significantly from those of physicians.
11

 Capturing child and 52 

parentalperspectives is important since parental insight may not correspond with that 53 

of their children,
12

 and there is growing recognition that each needs to be taken into 54 
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consideration. Parent-child agreement on QOL ratings in X(T) has been found 55 

tobepoor.
13

 56 

 57 

A widely-used and accepted generic QOL instrument is the Pediatric Quality of Life 58 

Inventory (PedsQL
TM

), which has strong evidence of reliability and validity in healthy 59 

children and those with a range of acute and chronic illnesses.
14

However, evidence of 60 

its usefulness in assessing generic QOL in children with X(T) is very limited. Here we 61 

describe parent- and child-rated PedsQL
TM

 scores from a UK observational study of 62 

X(T) (the Improving Outcomes in Intermittent Exotropia (IOXT) study).
15-17

The 63 

primary aim of this paper isto examine change over time in self- and parent-rated 64 

PedsQL
TM

 scores.A secondary aim is to compare baseline PedsQL
TM

 scores to those 65 

ofunaffected age-matched cohorts. 66 

 67 

METHODS 68 

Participants 69 

The IOXT study involved 26 children’s eye clinics /orthoptic departments.
15

Between 70 

May 2005 and December 2006, collaborating departments approached parents/carers 71 

of children under 12 years, diagnosed with X(T) within the previous 12 months, 72 

without significant coexisting ocular pathology (e.g. cataract).In addition to clinical 73 

assessment, demographic details were recorded at enrolment including age, gender, 74 

and general health. Treatment status was documented (observation only, conservative 75 

treatment for squint such as glasses/patching, eye muscle surgery, or treatment for 76 

visual acuity only). Clinical and QOL follow-up ended in December 2008 (December 77 

2009 for surgery patients). As this was an observational study, clinicians managed 78 

children according to their usual clinical criteria. Informed consent was obtained from 79 
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parents/guardians. The study received a favourable opinion from UK North West 80 

Multi-Centre Research Ethics Committee. 81 

 82 

Outcome measures 83 

Generic QOL data were collected from parents and children using the PedsQL
TM

 4.0 84 

Generic Core Scales(http://www.pedsql.org/index.html). We used the age-85 

appropriate‘proxy’ (parent/carer) version for those with children aged 2-4 years 86 

(toddler version), 5-7 years and 8 years or older, and the child’s self-rated version for 87 

those aged 5-7 and 8 years or older. The PedsQL assesses QOL on four individual 88 

scales: Physical Health (8 items), Emotional Functioning (5 items), Social 89 

Functioning (5 items) and School Functioning (5 items, or ‘Nursery/Day Care 90 

Functioning’ for the toddler version which has 3 items). These four scales can be 91 

amalgamated to form a Total score (23 or 21 items) and 2 summary scores: Physical 92 

Health summary and Psychosocial Health summary. We followed developers’ scoring 93 

instructions by reversing and linearly transforming scores to a 0-100 scale (higher 94 

scores indicating better QOL), and, for missing data, imputation of the mean of 95 

completed items in a scale when 50% or more are completed. 96 

 97 

PedsQL
TM

 questionnaires were administered in the clinic setting as part of the IOXT 98 

study assessment in all except 2 cases. In accordance with PedsQL
TM

 administration 99 

guidelines, child versions were self-completed by those aged 8 or older. If the child 100 

was 5-7 years, instructions and questions were read to the child word for word by an 101 

orthoptist who then circled his/her response. Parent versions were self-completed. A 102 

written protocol and training video were produced for use by study orthoptists to 103 

ensure PedsQLs were administered in a standardised way. This generic instrument has 104 

been widely validated in numerous conditions and in healthy groups, and we found 105 
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that its psychometric properties specifically in children with X(T) were generally 106 

good.
13

 107 

 108 

Baseline PedsQL
TM

 data were scheduled to be collected within 12 weeks of 109 

enrolment. Follow-up appointments were arranged on a 3-monthly basis during the 110 

first year of the study and 6-monthly thereafter for an average period of 2 years. These 111 

visits involved both clinical and QOL review. Outcome QOL is the latest PedsQL
TM

 112 

completed, but at least 6 months after the initial QOL assessment. 113 

 114 

Data analysis 115 

Data were analysed using SPSS version 19.0. Summary statistics (mean scores, 116 

standard deviations (SD)) are reported for each PedsQL
TM

 scale. Analyses are 117 

performed across the whole cohort of children with X(T), i.e. for all age groups 118 

combined, and (see Supplemental Material) repeated for age-specific versions of the 119 

PedsQL
TM

. Paired-samples t-tests were performed to examine change over time. 120 

 121 

Baseline scores are compared with age-matched published scores
18,19

 from healthy 122 

UK samples: mean differences and one-sample t-testswere used.Comparisons with 123 

healthy UK samples are possible for those aged between 2 years and 4 years 11 124 

months
18

 and for those aged between 5.5 and 8.5 years.
19

All scales/sub-scales are 125 

available for use in the 2-4 year old comparison. Only the Total, Physical Health and 126 

Psychosocial Summary scores can be used in the older age-group comparison, as 127 

individual scores for Emotional, Social and School/Nursery Functioning were not 128 

published for the 5.5 to 8.5 year-old healthy group. 129 

 130 
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One-way analysis of variance was used to examine whether severity of X(T) at 131 

baselinewas associated with QOL at initial assessment. Severity was determined by 132 

scores on the Newcastle Control Score (NCS)
20

 with a score of 1 to 3 denoting mild, 4 133 

to 6 moderate, and 7 to 9 severe X(T). One-way analysis of variance was used to 134 

explore any association between treatment and PedsQL
TM

 scores (see Supplemental 135 

Material).Given the scarcity of reports of QOL in X(T), and to place this study in 136 

context, further descriptive comparison was made of PedsQL
TM

 scores in this sample 137 

and those reported in theAmericanstudy.
8 

138 

 139 

Co-morbidity was present in 27 children, the most common co-existing health issues 140 

being asthma and developmental delay.  We have excluded thosewith co-morbidity 141 

from our analyses as they had significantly poorer QOL compared to those without 142 

other health conditions (see Supplemental Material). 143 

 144 

Statement of Ethics 145 

We certify that all applicable institutional and governmental regulations concerning 146 

the ethical use of human volunteers were followed during this research. 147 

 148 

RESULTS 149 

Participant characteristics 150 

Baseline PedsQL
TM

 data were available from 365 parents and 152 children (excluding 151 

27 children with comorbidity). Mean (SD) age at time of initial parent PedsQL
TM

 was 152 

52 (22) months. Mean (SD) age at time of initial child PedsQL
TM

 was 74 (16) months. 153 

57% of the children were female. 154 

 155 

Baseline PedsQL
TM

 scores 156 
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Mean (SD) baseline parent-rated scores for all 365 parents were 86.2 (12.8) on Total 157 

score, 90.6 (12.8) on Physical Health, 78.2 (18.8) on Emotional Functioning, 88.8 158 

(15.5) on Social, 83.4 (17.6) on School and 83.6 (14.7) on Psychosocial Summary. 159 

Mean (SD) baseline scores for all 152 children with QOL data were 75.5 (14.7) on 160 

Total score, 78.1 (17.4) on Physical Health, 76.5 (19.5) on Emotional Functioning, 161 

73.6 (23.2) on Social, 72.2 (19.6) on School and 74.2 (16.2) on Psychosocial 162 

Summary.Age-specific PedsQL
TM

 scores are provided in the Supplemental Material. 163 

 164 

Paired data 165 

Mean interval between baseline and outcome PedsQL
TM

 was 24 months (range 6 to 166 

48) for parents and 20 months (6 to 48) for children. Paired data (baseline and 167 

outcome scores) were available from 301 parentsand 128 children:Figure 1 shows 168 

their baseline and corresponding outcome scores. For parent-ratings there was a small, 169 

statistically significant deterioration over time on Total (mean difference 1.5, 95% CIs 170 

0.1 to 2.9, p=0.036), School/Nursery (mean difference 2.5, 95% CIs 0.3 to 4.8, 171 

p=0.025), and Psychosocial Summary (mean difference 1.9, 95% CIs 0.3 to 3.5, 172 

p=0.023) scales.Paired data within age-specific versions are provided in the 173 

Supplemental Material.For child-ratings (Figure 1) there were no significant changes 174 

in self-rated scores. 175 

 176 

Treatment receivedwas not significantly associated with PedsQL
TM

 scores in any of 177 

the parent- or child-rated PedsQL
TM

 scales at baseline or outcome (see Supplemental 178 

Material). Mean parental PedsQL
TM

 scores were higher at outcome on each scale 179 

(except Physical Health) for those with a better surgical outcome, defined as a NCS of 180 

between 0 and 2. However, this was not statistically significant (see Supplemental 181 

Material). 182 
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 183 

Comparisons with unaffected children (UK sample)  184 

2-4 year olds 185 

Parents of 2 to 4 year-old children with X(T) rated their child’s QOL similarly to 186 

those of age-matched healthy children in terms of Total and summary (Physical 187 

Health and Psychosocial) scores (Table 1).Further details are provided in the 188 

Supplemental Material.  189 

 190 

5.5 to 8.5 year olds 191 

In the 5.5 to 8.5 year-old group, there were no significant differences between X(T) 192 

parents’ and healthy parents’ ratings on Total or summary scores (Table 1). Children 193 

with X(T) rated their own QOL as significantly better than the age-matched healthy 194 

sample on the Total, Physical and Psychosocial Summary scales (Table 1). 195 

 196 

Cross-cultural comparisons 197 

Figure 2 shows that baseline parental PedsQL
TM

 scores were very similar to those in a 198 

recent North American study of QOL in X(T).
7
In contrast, child-rated scores were 199 

significantly lower amongst our sample compared to their American counterparts with 200 

X(T) (one-sample t tests, p=0.005 to p<0.001). 201 

 202 

Squint severity 203 

Although children with severe X(T) generally had poorer mean parent- and self-rated 204 

PedsQL
TM 

scores than those with mild or moderate X(T), this was not statistically 205 

significant. Details are reported in theSupplemental Material. 206 

 207 

DISCUSSION 208 
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Drawing on data from a large UK multicentre observational study of children with 209 

X(T), we have described child-rated and parent-rated generic QOLusing the widely-210 

used and validated PedsQL
TM

.We found that parent-rated PedsQL
TM

 scores for 211 

children with X(T) were similar to those of unaffected cohorts in the UK, while 212 

theself-rated scores of the children themselves were better than those of unaffected 213 

children. These findings differ from those of a research group from the Mayo Clinic in 214 

North America (the only other group to have used the PedsQL
TM

specifically in this 215 

condition).
8
In their study of 51 children with X(T) and 47 controls, they found that 216 

parent-rated scores were poorer in children with X(T) than in controls, while child-217 

rated scores were similar between affected and unaffected children.
8
 The differences 218 

between the UK and North American studies are most likely due to variations in the 219 

way the healthy samples were recruited given that the latter benefitted from a 220 

concurrent control group. Age is also a likely factor, since the age of the healthy 221 

sample in the American study ranged from 5 to 16 years whereas those in the present 222 

study ranged from 2 to 8.5 years.
 

223 

 224 

We found noeffects of treatment on PedsQL
TM

scores, and no significant deterioration 225 

in self-rated PedsQL
TM

scores over an average follow-up period two years. While 226 

some parent-rated PedsQL
TM

 scores did worsen slightly over time within the youngest 227 

age group, the size of these changes is unlikely to be meaningful.
21

 228 

 229 

Generic measures such as the PedsQL
TM

 are important because of their applicability 230 

to a diverse range of conditions, enabling comparisons between various groups 231 

including healthy populations and thereby placing scores into context. However, they 232 

may not be sensitive enough to demonstrate effects associated with strabismus 233 

generally or X(T) in particular, or its treatment.A particularly informative way to 234 
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determine any effect of X(T) on QOL isthrough qualitative methods. Indeed 235 

qualitative research, also by the Mayo Group in North America, reveals the most 236 

frequently mentioned QOL ‘concerns’ of children with X(T) was worry.
6
From the 237 

parents’ perspective, “comments from other people” was the most frequently 238 

mentioned concern. 239 

 240 

Although no paediatric strabismus-specific measures were available at the start of our 241 

study, the qualitative findings in America have recently informed the development of 242 

the Intermittent Exotropia Questionnaire (IXTQ).
7
 The advantage of such condition-243 

specific measures is that they should be responsive to any change over time, for 244 

example in those who undergo treatment for their condition, while the main 245 

disadvantage is that they can not be used across different conditions or to compare 246 

with unaffected populations.Thus there will remain a need for both condition-specific 247 

and generic patient-reported outcome measures, depending on the context of the 248 

study. A popular solution is the use of a ‘battery’ of outcome measures incorporating 249 

both specific and generic components, although this can be more time-consuming and 250 

may result in respondent burden. 251 

 252 

An important limitation of this paper is that we did not have a concurrent control 253 

group with which to compare the PedsQL
TM

 scores of children with X(T) and we 254 

therefore used published, age-matched scores from unaffected UK children. The 255 

published data for the older control group were collected from one region of the UK. 256 

Consequently, there may have been geographical and socio-economic differences 257 

between this group and our national IOXT cohort. The data for unaffected toddlers, 258 

however, were collected from a wider geographical area and from a variety of 259 

sources.Another important limitation is that, due to the young age of the children in 260 
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the IOXT study, there were less baseline child-rated PedsQL
TM

 data with which to 261 

evaluate change over time from their own perspective.  262 

 263 

The findings from the IOXT study show that UK children with X(T) did not appear to 264 

fare any worse than unaffected peers in terms of PedsQL
TM

scores, and that there was 265 

no detrimental effect on their PedsQL
TM

 scores over time. These findings do not 266 

necessarily imply a lack of effect of X(T) on QOL. However, they doadd to the sparse 267 

literature on the condition itself and on the utility of the universally-accepted 268 

PedsQL
TM

 as an outcome measure specifically in ophthalmology. While the 269 

PedsQL
TM

 has demonstrated reasonable psychometric properties in X(T),
13

 the 270 

evidence regarding its direct relevance to children with eye conditions remains 271 

limited.The implications for the management of this condition in the UK are difficult 272 

to establish, although the lack of any significant difference between children with 273 

X(T) and those without it should be reassuring to worrying parents. Further 274 

investigationof thecomparisonof generic and condition-specific instruments in larger 275 

cohorts will further help clinicians. 276 

 277 

In conclusion, parent- and child-rated PedsQL
TM

 scores were similar to or better than 278 

those of unaffected cohorts in the UK. Scores were not altered by treatment or time. 279 

Local and international evidence about the impact of intermittent exotropia on a 280 

child’s quality of liferemainslimited. Further qualitative work should be pursued 281 

together with further investigation of established QOL measures in larger samples, 282 

and with concurrent control groups, in order to inform researchers, practitioners and 283 

parents about the specificeffects of childhood X(T) and in turn how to evaluate its 284 

treatment. 285 

  286 
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Legends for illustrations 367 
 368 

Figure 1   Mean (SD) parent and child PedsQL scores at baseline and outcome 369 

Figure 2  Comparison of IOXT study PedsQL
TM

 scores with those from a recent study 370 

of X(T) in North America 371 

 372 
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Table 1Mean difference in PedsQL scores: X(T) sample compared to age-374 

matched healthy samples 375 
 376 

 Mean (SD):   

 

Parental scores  

2 to 4 years 

 

Healthy sample 
(n=256) 

 

X(T) sample 
(n=234) 

 

Mean difference; 

95% CIs 

 

p value 

 
Total PedsQL 

 

87.8 (8.7) 

 

89.0 (10.2) 

 

1.2; -0.2 to 2.5 

 

0.083 

 

Physical Health 

 

92.6 (9.1) 

 

92.3 (10.3) 

 

-0.3; -1.7 to 0.99 

 

0.62 

 

Psychosocial 

Summary 

 

 

84.6 (10.5) 

 

 

86.8 (12.2) 

 

2.2; 0.63 to 3.8 

 

0.006 

 

Parental scores  

5.5 to 8.5 years 

 

Healthy sample 
(n=149) 

 

X(T) sample 
(n=82) 

 

Mean difference; 

95% CIs 

 

p value 

 
Total PedsQL 

 

79.9 (11.7) 

 

80.8 (15.2) 

 

0.9; -2.4 to 4.3 

 

0.58 

 

Physical Health 

 

86.1 (11.4) 

 

88.0  (15.9) 

 

1.9; -1.6 to 5.4 

 

0.28 

 

Psychosocial 

Summary 

 

 

76.7 (13.0) 

 

76.9 (17.0) 

 

0.2; -3.5 to 3.9 

 

0.89 

 

Child scores  

5.5 to 8.5 years 

 

Healthy sample 
(n=149) 

 

X(T) sample 
(n=92) 

 

Mean difference; 

95% CIs 

 

p value 

 
Total PedsQL 

 

71.8 (14.4) 

 

77.8 (13.9) 

 

6.0; 3.1 to 8.9 

 

<0.001 

 

Physical Health 

 

76.4 (14.0) 

 

80.8 (15.7) 

 

4.4; 1.1 to 7.6 

 

<0.001 

 

Psychosocial 

Summary 

 

 

68.9 (16.2) 

 

76.3 (15.2) 

 

7.4; 4.2 to 10.5 

 

<0.001 

*one-sample t-test 377 
 378 

  379 
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Figure 1   Mean (SD) parent and child PedsQL scores at baseline and outcome 380 
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 383 

Figure 2  Comparison of IOXT study PedsQL
TM

 scores with those from a recent 384 

study of X(T) in North America 385 

 386 

a)  Parental scores 387 
 388 

 389 
 390 

b)  Child-rated scores 391 

 392 
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Supplemental material 396 

 397 

Co-morbidity 398 

 399 

Children who presented with other health conditions had poorer PedsQL
TM

 scores 400 

than those without co-morbidities on each parent-rated scale (p=0.048 to p<0.001), 401 

and on the Total and Psychosocial Summary child-rated scales (p=0.020, p=0.016 402 

respectively; Supplementary Figure 1). 403 

 404 

Supplementary Figure 1:  Relationship between co-morbidity and baseline 405 

PedsQL
TM

 scores 406 

 407 

a) Parental ratings 408 

 409 

 410 

 411 

 412 

 413 

 414 

 415 

 416 

 417 

 418 

 419 

 420 
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 422 

 423 

b) Child-ratings 424 

 425 

 426 
 427 

 428 

Scores on the age-specific versions of the PedsQL
TM

in children with 429 

intermittent exotropia 430 

 431 
Mean (SD) baseline parent-rated scores for all parents of 2-4 year olds (n=253)were: 432 

88.0 (11) on Total score, 92.3 (11) on Physical Health, 81.2 (17) on Emotional 433 

Functioning, 92.3 (12) on Social Functioning, 88.0 (15) on Nursery Functioning and 434 

86.9 (12) on Psychosocial Summary score. 435 

 436 

Mean (SD) baseline parent-rated scores for all parents of 5-7 year olds (n=95)were: 437 

80.5 (15) on Total score, 87.3 (16) on Physical Health, 72.0 (20) on Emotional 438 

Functioning, 80.9 (19) on Social Functioning, 77.5 (18) on School Functioning and 439 

76.8 (16) on Psychosocial Summary score. 440 

 441 

Mean (SD) baseline parent-rated scores for all parents of those aged 8 or over (n=17) 442 

were: 76.1 (18) on Total score, 83.8 (16) on Physical Health, 66.6 (23) on Emotional 443 

Functioning, 80.9 (21) on Social Functioning, 68.2 (23) on School Functioning and 444 

72.0 (20) on Psychosocial Summary score. 445 
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 446 

Mean (SD) baseline child-rated scores for all 5-7 year olds (n=134) were: 75.4 (15) on 447 

Total score, 77.6 (18) on Physical Health, 76.8 (20) on Emotional Functioning, 73.0 448 

(24) on Social Functioning, 72.7 (19) on School Functioning and 74.3 (16) on 449 

Psychosocial Summary score. 450 

 451 

Mean (SD) baseline child-rated scores for all of those aged 8 or over (n=18) were: 452 

76.4 (14) on Total score, 81.4 (14) on Physical Health, 74.2 (18) on Emotional 453 

Functioning, 78.3 (20) on Social Functioning, 68.9 (22) on School Functioning and 454 

73.8 (16) on Psychosocial Summary score. 455 

 456 

Supplementary Figure 2 illustrates the mean Total and Summary scores for the age-457 

specific versions of the PedsQL
TM

 at baseline and outcome for those with paired 458 

data.Paired-samples t-tests found a small but statistically significant deterioration over 459 

time in parents’ Total and psychosocial ratings within the 2-4 year old age group. The 460 

mean deterioration (95% CIs) was -3 (-5 to -1) on the Total score (p=0.001), and -3.7 461 

(-6 to -2) on the Psychosocial summary score (p<0.001). There were no significant 462 

changes in Physical Health in this age group. There were no significant changes on 463 

any parent-rated scales in the older age groups, and none on any of the child-rated 464 

scales (Supplementary Figure 2). 465 

 466 

 467 

  468 
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Supplementary Figure 2:  Mean (SD) parent and child PedsQL scores (age-469 

specific) at baseline and outcome 470 

 471 

a) Parental ratings for 2-4 year old version (paired data) at baseline and outcome 472 

(n=212) 473 

 474 
 475 

 476 

b) Parental ratings for 5-7 year old version (paired data) at baseline and outcome 477 

(n=74) 478 

 479 
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c) Parental ratings for the 8-12 year old version (paired data) at baseline and 482 

outcome (n=15) 483 

 484 
 485 

 486 

d) Child ratings for the 5-7 year old version (paired data) at baseline and 487 

outcome (n=111) 488 

 489 
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e) Child ratings for the 8-12 year old version (paired data) at baseline and 492 

outcome (n=17) 493 

 494 
 495 

 496 

Treatment group 497 

 498 

There were no significant differences in parental or child-rated PedsQL
TM

 scores by 499 

treatment group at either baseline or outcome. There was a mean improvement of 7, 4 500 

and 9 on child-rated Total, Physical and Psychosocial scores respectively for those 501 

who had surgery but these changes did not reach statistical significance (paired-502 

samples t test p=0.097 to 0.151). Supplementary Figure 3 shows the mean Total and 503 

Summary scores at both time-points for those with paired data.  504 

 505 
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Supplementary Figure 3:   Mean baseline and outcome PedsQL
TM

 scores by 508 

treatment group  509 

 510 

 511 

a)  Mean total scores (parental scores) 512 

 513 
 514 

b)  Mean Physical Health scores (parental scores) 515 
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c)  Mean Psychosocial Summary scores (parental scores) 519 

 520 
 521 

 522 

d)  Mean total scores (child-rated scores) 523 
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e)  Mean Physical Health scores (child-rated scores) 527 

 528 
 529 

f)  Mean Psychosocial Summary scores (child-rated scores) 530 

 531 
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Surgical success and parental PedsQL
TM

 scores 534 

 535 

Within the surgery group specifically, those subsequently deemed to have a successful 536 

surgical result (NCS 0-2) had lower mean parental scores at baseline on each 537 

PedsQL
TM

 scale (except Emotional Functioning) than those with less satisfactory 538 

control scores or those who were overcorrected.  Conversely, mean parental 539 

PedsQL
TM

 scores were higher at outcome on each scale (except Physical Health) for 540 

those with a better surgical outcome than those with less satisfactory control scores or 541 

those who were overcorrected.  However, none of these differences were statistically 542 

significant: mean (SD) Total score 89.2 (9.2) and 86.0 (12.5) respectively, p=0.36; 543 

Physical Health 92.0 (9.5) and 93.5 (9.5), p=0.62; Emotional Functioning 84.5 (15.5) 544 

and 80.3 (16.8), p=0.42; Social Functioning 94.8 (9.3) and 89.7 (15.8), p=0.22; 545 

School Functioning 84.9 (14.7) and 75.5 (17.7), p=0.08; Psychosocial Summary 87.6 546 

(10.5) and 82.3 (15.2), p=0.19.  Supplementary Figure 4 illustrates Total and 547 

Summary scores at baseline and outcome in terms of surgical success. 548 

 549 

  550 
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Supplementary Figure 4 – Surgical group only 551 

 552 

a) Mean parental PedsQL
TM

 scores at baseline* by surgical success  553 
 554 

 555 
 556 

b) Mean parental PedsQL
TM

 scores at outcome* by surgical success  557 
 558 

 559 
* Total NCS at time of latest PedsQL

TM
 assessment missing in 2 cases 560 

 561 
 562 

 563 

Exploring the relationship between surgical success and child-rated scores is 564 

problematic given that there are only 7 in this group, 4 of whom had a successful 565 

surgical outcome. 566 
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 567 

 568 

Comparison with healthy children 569 

 570 

As reported in the main Results, parents of 2 to 4 year-old children with X(T) rated 571 

their child’s QOL similarly to those of age-matched healthy children in terms of the 572 

Total and two summary (Physical Health and Psychosocial Summary) scores.  Closer 573 

examination of individual sub-scales shows that X(T) parents’ ratings were 574 

significantly higher (better) than the healthy sample on Emotional Functioning (80.9 575 

compared to 76.0, p<0.001, mean difference 4.9, 95% CIs 2.6 to 7.1) and Social 576 

Functioning (92.3 compared to 89.9, p=0.002, mean difference 2.4, 95% CIs 0.9 to 577 

3.9), although they were worse on Nursery Functioning (88.2 compared to 92.3, 578 

p<0.001, mean difference -4.1, 95% CIs -6.4 to -1.9). 579 

 580 

Squint severity 581 

 582 

Children with severe X(T) generally had poorer mean parent- and self-rated 583 

PedsQL
TM 

scores than those with mild or moderate X(T), but this was not statistically 584 

significant. Details are provided in Supplementary Table 1. 585 

 586 

  587 
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Supplementary Table 1   Oneway analysis of variance to examine relationship 588 

between severity of X(T) and mean PedsQL
TM

 scores  589 
 590 

  Mean (SD) 95% CIs 

for mean 

p value** 

 

Parental scores by X(T) 

severity* 
 

   

Total score Mild X(T) 86.7 (12) 84.9 to 88.5  

Moderate 

X(T) 

86.2 (12) 84.3 to 88.1  

Severe X(T) 79.8 (20) 69.5 to 90.1 0.10 

    

Physical Health Mild X(T) 91.4 (13) 89.5 to 93.2  

Moderate 

X(T) 

90.2 (12) 88.3 to 92.0  

Severe X(T) 85.1 (17) 76.3 to 93.9 0.14 

    

Emotional 

Functioning 

Mild X(T) 79.3 (17) 76.8 to 81.8  

Moderate 

X(T) 

77.5 (20) 74.5 to 80.6  

Severe X(T) 70.7 (24) 58.4 to 83.0 0.17 

    

Social 

Functioning 

Mild X(T) 88.6 (15) 86.3 to 90.8  

Moderate 

X(T) 

89.7 (15) 87.5 to 91.9  

Severe X(T)  82.1 (23) 70.2 to 93.9 0.15 

    

School/Nursery 

Functioning 

Mild X(T) 83.9 (17) 81.2 to 86.5  

Moderate 

X(T) 

83.8 (18) 80.6 to 86.9  

Severe X(T) 73.6 (26) 58.0 to 89.2 0.13 

    

Psychosocial 

Summary score 

Mild X(T) 83.9 (14) 81.9 to 85.9  

Moderate 

X(T) 

83.8 (15) 81.5 to 86.1  

Severe X(T) 76.5 (22) 65.0 to 87.9 0.13 

    

Child scores by X(T) severity
† 

 

Mean (SD) 95% CIs p value** 

Total score Mild X(T) 75.5 (15) 72.4 to 78.7 

72.1 to 79.6 

49.8 to 93.7 

 

74.2 to 81.8 

73.9 to 82.7 

56.9 to 95.6 

 

71.6 to 79.8 

73.1 to 83.4 

 

Moderate 

X(T) 

75.8 (14)  

Severe X(T) 71.7 (18) 0.84 

   

Physical Health Mild X(T) 77.9 (18)  

Moderate 

X(T) 

78.3 (17)  

Severe X(T) 76.2 (16) 0.97 
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Emotional 

Functioning 

Mild X(T) 75.7 (19) 45.3 to 96.7  

Moderate 

X(T) 

78.3 (19)  

Severe X(T) 71.0 (21)   0.59 

    

Social 

Functioning 

Mild X(T) 74.1 (23) 69.2 to 79.0  

Moderate 

X(T) 

73.7 (23) 67.6 to 79.8 

38.3 to 89.7 

 

Severe X(T)  64.0 (21) 0.64 

   

School/Nursery 

Functioning 

Mild X(T) 72.8 (19) 68.8 to 76.9 

65.9 to 76.4 

31.0 to 100 

 
70.9 to 77.7 

 

Moderate 

X(T) 

71.2 (20)  

Severe X(T) 73.0 (34) 0.88 

   

Psychosocial 

Summary score 

Mild X(T) 74.3 (16)  

Moderate 

X(T) 

74.5 (16) 70.3 to 78.8 

44.4 to 94.2 

 

Severe X(T) 69.3 (20) 0.79 

   
* n=185 had mild X(T), 162 had moderate and 17 had severe X(T), as defined by the Newcastle 591 
Control Score (NCS) (categorised as: NCS 1 to 3 = mild; NCS 4 to 6 = moderate, and NCS 7 to 9 = 592 
severe).  Total NCS missing in one case 593 
†
 n=89 had mild X(T), 58 had moderate and 5 had severe X(T) 594 

** Oneway anova 595 

 596 
 597 
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