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ABSTRACT  

Objectives: To assess the practicality, validity and responsiveness of proxy CHU-9D in 

children aged 2-5 years.  

Methods: We used data from BEEP, a UK randomised controlled trial testing whether daily 

emollients in infancy could prevent eczema in high-risk infants.  The main parent/carer 

completed the proxy CHU-9D using developers’ additional guidance for completion in 

under-5’s and the Patient-Orientated Eczema Measure (POEM) at ages 2, 3, 4 and 5. 

Practicality was assessed by completion rates.  Construct validity assessed if CHU-9D could 

discriminate between those with/without eczema and between eczema severity levels on 

POEM. Responsiveness was determined by ability to discriminate between three groups: 

those whose POEM score, i) deteriorated ≥3 points, ii) change not clinically important (-2.9 

to 2.9 points), and iii) improved ≥3 points. Analysis was conducted in STATA 17.   

Results: Of 1,394 children participating in BEEP, study questionnaires were completed by 

1,212 (87%), 981 (70%), 990 (71%), and 976 (70%) at 2, 3, 4 and 5-years. Of these the CHU-

9D was completed by 1,066 (88.0%), 685 (69.8%), 925 (93.4%) and 923 (94.6%) 

respectively.  Mean utility at all timepoints was around 0.934 (range 0.443-1). For construct 

validity, very small differences on the CHU-9D between known groups were observed(p 

<0.01). 801 participants had responsiveness data: 13% deteriorated, 72% had non-clinically 

important change, and 15% improved. Mean utility change (standardised response mean) for 

these groups was -0.0198 (0.21), 0.0041 (0.05), and 0.0175 (0.21)showing small change and 

small responsiveness. 

Conclusions: Proxy CHU-9D in 2-5 year old children shows potential but further research is 

needed.  

 

Keywords: CHU-9D, Paediatric, psychometric properties, Proxy  
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Highlights: 

• Measuring child utility in health economic evaluations is challenging. The Child 

Health Utility – 9 dimension (CHU-9D) is a generic preference-based measure with 9 

dimensions each with 5 levels that has been used with children aged ≥5 years.  Few 

studies have examined the psychometric properties of CHU-9D in the under 5’s.  

• This paper explores the practicality, validity (construct and convergent), and 

responsiveness of the proxy CHU-9D in children aged 2 to 5 years using data 

collected as part of a previously reported clinical trial.  

• The practicality of the proxy CHU-9D improved with age. In terms of validity and 

responsiveness only small changes and responsiveness were observed for the 

relatively healthy children aged under 5 years in this study. A small proportion found 

the ‘School Work/Homework’ question difficult particularly at the lower age range 

despite additional guidance. Further research is needed to corroborate these findings, 

examine other measurement properties, and consider the appropriateness of the value 

set for younger children. 
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Introduction  

Economic evaluations inform resource allocation decisions in many countries. This is often 

undertaken using cost-utility analysis but questions remain on how best to measure child 

utility for use in such studies. Measuring child utility in economic evaluations is 

challenging,1-5 especially in younger children and in studies where the age of child 

participants spans wide age/developmental ranges.  Despite an increasing range of measures6-

22 and interest in the area of child outcome measurement, there is still a lack of guidance 

about how to measure child health utility. For instance, the National Institute for Health and 

Care Excellence (NICE) in the UK do not currently recommend a specific measure of health-

related quality of life (HRQL) in children or young people although they do state a generic 

measure with good psychometric properties be used and that details of who completed the 

questionnaire should be reported.23  

 

Research has shown that no single childhood measure performs better than others on all 

psychometric properties, and that further testing of measures in terms of their psychometric 

properties is needed particularly for measures in preschool children and for the CHU-9D.24,25  

There is little evidence about the responsiveness of the CHU-9D and what is available is 

mixed.25 Whilst there is positive evidence of construct validity for the CHU-9D, this evidence 

comes from studies of children aged over 5 years.25 

 

When designing the economic evaluation to conduct alongside the BEEP clinical trial26-29 

(study start date June 2014), a UK multicentre, pragmatic randomised controlled trial, 

designed to estimate the effectiveness and cost-effectiveness of advice to apply emollients at 

least once daily all over the infants body for the first year of life in order to prevent eczema 

(also known as atopic eczema or atopic dermatitis) compared to best practice skincare advice 
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only (control group), it was necessary to consider how best to measure outcomes. A review of 

the literature at that time offered little guidance and there were no available, validated 

preference-based instruments for this age group.  For this reason it was decided the primary 

economic study would be a cost-effectiveness analysis using the primary clinical outcome 

from the trial. However, in making this decision we recognised the importance of developing 

and/or testing utility instruments for younger children if interventions aimed at this group are 

to be compared for the purpose of informing resource allocation decisions. Whilst cost-

effectiveness analyses using clinical outcomes can be performed it is often unclear how much 

a decision maker would be willing to pay for a unit of clinical outcome (e.g. to prevent a 

case, or reduce the severity, of eczema) or how that willingness to pay would compare across 

clinical outcomes. Therefore, we saw the BEEP study as an opportunity to undertake research 

to contribute evidence to this under-researched area.  

 

At the time of the study design there were few options in terms of preference-based 

instruments for this age group, although there is now other instruments for the first year of 

life18-20 and 0-3 years21-22 which had they existed at the time we might have considered. 

Having had experience of using the CHU-9D in a previous trial30 with children aged ≥5 

years, we knew from the developer that they had produced guidance to help parents of pre-

school age children complete the CHU-9D but this had not been tested.  The BEEP trial 

seemed a good opportunity to contribute evidence towards testing the suitability of the 

instrument for this age group and the trial team, which includes patient and public members, 

were supportive having considered the additional guidance and questionnaire. There is now 

evidence that the CHU-9D is beginning to be used more widely in the under 5’s31, 32 and 

therefore it is important a body of evidence is built to understand and support or otherwise the 

use of the instrument with pre-school children. 

Jo
urn

al 
Pre-

pro
of



5 
 

 

The aim of this study was therefore to explore the practicality, validity (construct) and 

responsiveness of the proxy CHU-9D completed by the main parent/carer on behalf of their 

child aged 2 to 5 years in order to identify if the proxy version is potentially suitable for use 

with younger children.  

 

Methods 

Participants 

The data for this study comes from participants taking part on the Barrier Enhancement for 

Eczema Prevention (BEEP) trial.26-29  In this trial Infants were randomised (1:1) to receive 

either emollient and best practice skin-care advice (emollient group) or best practice skincare 

advice only (control group) within a maximum of 21 days from delivery. Families were 

recruited to the study through their contact with antenatal or postnatal services, by invitation 

letters from their general practitioners, or through posters describing the study in hospitals 

and the community. The infants had to be born at term (at least 37 weeks' gestation) and be at 

high risk of developing eczema (defined by the presence of at least one first-degree relative 

with parent/carer-reported eczema, allergic rhinitis, or asthma diagnosed by a doctor). Infants 

were excluded if they had a severe widespread skin condition making it hard to detect or 

assess eczema or if they had a serious health issue. Ethical approval was granted by West 

Midlands Ethics Committee, UK (14/WM/0162). 

 

Outcomes measures 

The primary outcome in the BEEP trial was a first diagnosis of eczema using validated 

diagnostic criteria (UK working party refinement of the Hanifin and Rajka diagnostic 

criteria33) assessed by research nurses masked to treatment allocation at age 2 years. The trial 
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also collected information from the main parent/carer annually from 2 years about (i) any 

report of a clinical diagnosis of eczema, (ii) the presence of eczema using parental 

completion of the UKWP diagnostic criteria for eczema, and (iii) parental report of the child 

suffering from eczema in the last year (not asked at 2 years). To ensure consistency the main 

parent/carer was also asked to complete two outcome questionnaire measures – Patient 

Oriented Outcome Measure (POEM) and the Child Health Utility – nine dimensions 

instrument (CHU-9D) at 2, 3, 4 and 5 years of age for their child. These were given at a face 

to face (either at home or clinic according to parental preference) visit at 2 years for self-

completion by the parent/carer and via online questionnaires at 3, 4 and 5 years unless a 

preference for postal paper-based questionnaires was expressed.  

 

The Patient Oriented Outcome Measure (POEM) consists of seven questions about eczema 

symptoms (itch, sleep disturbance, skin bleeding, skin weeping, skin cracking, skin flaking 

and skin dryness) rated “Over the last week” as “no days (0), 1-2 days (1), 3-4 days (2), 5-6 

days (3), everyday (4)”. The scores to individual questions are added together to give an 

overall score that ranges between 0 (no eczema) to 28 (very severe eczema).34,35 Severity of 

eczema, as assessed by the main carer, can be grouped by severity as follows: score of 0 to 2 

= clear or almost clear; 3 to 7 = mild eczema; 8 to 16 = moderate eczema, 17 to 24 = severe 

eczema; 25 to 28 = very severe eczema.34 The POEM has been used in relevant NICE 

guidelines and is recommended as a core outcome measure by the Harmonising Outcome 

Measure for Eczema (HOME, https://www.homeforeczema.org/) initiative. Research has 

suggested that a 3-point change or more on the POEM is likely to represent a clinically 

important difference.36 The POEM was always before the CHU-9D in questionnaires. 
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The Child Health Utility – nine dimensions (CHU-9D), is a generic preference based 

instrument, consisting of nine dimensions (worried, sad, pain, tired, annoyed, 

schoolwork/homework, sleep, daily routine, able to join in activities) rated across 5 levels (as 

either doesn’t feel/have, a little bit, a bit, quite or very or as no problems/a few 

problems/some problems/ many problems/can’t do). The self-complete version asks the child 

to choose one option for each question which best describes themself today whereas the 

proxy version asks the parent to make this choice. 12,13 Valuation interviews were undertaken 

with 300 members of the UK adult general population to obtain preference weights for a 

sample of the health states in the CHU-9D descriptive system using standard gamble and 

ordinary least squares (OLS) with utility ranging from 0.337 to 1.37 The original version was 

developed with children, specifically for children aged 7 to 11 years. Work has since been 

published validating the CHU-9D in 11 to 17 year olds38-40 and a proxy version for 5 and 6 

year olds.41 However, as yet there is limited evidence to support the use of the proxy CHU-

9D in pre-school aged children, despite the developer having additional guidance designed to 

help parents of preschool aged children complete the instrument. This additional guidance 

consists of extra text contextualising questions for children not yet in school but who may or 

may not be in nursery. To illustrate this, consider question 6 as an example. This question 

asks about “school work/homework (such as reading, writing, doing lessons)”, the additional 

guidance adds the following text to advise how to answer if the child does not go to school or 

preschool: 

“If your child is at preschool/nursery/kindergarten then please think about that. If your child 

didn’t go today because of their health and they usually would have, please tick the last 

option “My child can’t do their schoolwork/homework today”. If today is not a day they 

usually would have gone, then please think about how you think they would have been had 

they gone. If your child does not go to preschool/nursery/kindergarten, then please think 
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about whether they have had any problems with activities such as colouring, looking at 

books/reading, and concentrating, as appropriate for their age”. The CHU-9D was used 

under a license applied for in 2016 via https://licensing.sheffield.ac.uk/product/CHU-9D for 

the BEEP trial. 

 

The primary economic evaluation29 undertaken for the BEEP trial was a cost-effectiveness 

analysis using the clinical outcome as the main outcome in recognition that the use of the 

CHU-9D in this age group is experimental as acknowledged in the limitations of that work. 

 

Assessing the performance of the CHU-9D 

Practicality 

Practicality (sometimes referred to as feasibility or acceptability) was assessed by measuring 

completion rates42 for the CHU-9D at different timepoints. All nine questions have to be 

complete in order to calculate a utility.37 We also report the number (%) who scored full 

health or the worst health state possible in addition to the number of unique health states 

reported. Practicality could also be assessed using a range of qualitative methods. In this 

study we included one open-ended free-text question after the CHU-9D to ask participants 

how they found completing the CHU-9D. 

 

Validity 

Construct validity was assessed by whether the CHU-9D could discriminate between (a) 

individuals who had eczema according to established diagnostic criteria, or otherwise (here 

defined using UKWPdiagnostic criteria33); (b) any parental report of a clinical diagnosis of 

eczema, or otherwise; (c) presence of eczema using parental completion of UKWP diagnostic 

criteria for AD; (d) parent reported child suffered from eczema in the last year; and  (e) five 
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eczema severity levels on POEM (i) clear/Almost clear (score 0-2), (ii) mild (3-7), (iii) 

moderate (8-16), (iv) severe (17-24) and (v) very severe (25-28).34 Significance was tested 

using t-tests for comparisons between (a) to (d), and a one-way analysis of variance 

(ANOVA) for (e). (a) was only possible at the 2-year timepoint as this was the only follow-

up point with a blinded assessment of eczema. (b) to (e) were repeated for data at 2, 3, 4 and 

5 years (with the exception of (d) which was not collected at 2 years) in order to see if 

construct validity improved with age. . 

 

Convergent validity, which measures the strength of association between the measure of 

interest and other measures of the same (HRQL) or similar (e.g.disease severity) construct,25 

was tested using the Spearman rank test to see the degree to which scores on the CHU-9D 

were correlated with POEM scores at each of the four timepoints. Convergent validity is 

found if correlation coefficients lie in the moderate (0.41 to 0.6) or good (0.61 to 0.8) range 

or stronger.25  

 

Responsiveness 

Responsiveness explores whether the CHU-9D has the ability to detect meaningful or 

clinically important changes by examining whether the instrument can discriminate between 

those who change a lot compared to those who change little.43,44 Previous research has 

suggested that an improvement/deterioration of ≥3 points on the POEM is likely to be 

clinically important.36 Therefore, we examined whether the CHU-9D could discriminate 

between three groups: those whose POEM score, i) deteriorated ≥3 points, ii) change was not 

clinically important (-2.9 to 2.9 points), and iii) improved ≥3 points, where the change was 

estimated by taking the difference between the year-2  and year-5 POEM score. The mean 

change scores for the CHU-9D were estimated for these three groups, with the expectation 
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that the direction of the mean change in utility would be negative for group i) and positive for 

group iii) and the direction for group ii) being dependent on the number seeing small (non-

clinically important) differences in either direction. Wilcoxon signed-rank tests were 

undertaken to detect any significant changes in scores within each group, together with  

effect size (ES) calculated as mean change divided by the standard deviation at baseline. The 

magnitude of utility change over time was assessed using standardised response mean 

(SRM), which is estimated by dividing the mean change in utility by the standard deviation of 

the change in utility, and enables comparison between studies.45  

 

In all analyses a p-value of <0.05 was deemed significant and all analyses were undertaken 

using STATA 17.   

 

Results 

Participants 

A total of 1,394 were randomised to the emollient group (n=693) or control group (n=701). 

The two groups were comparable in terms of characteristics, with the mean age of mothers at 

randomisation of 31.7/31.5 years respectively,  85%/86% of mothers of white ethnicity,  and 

roughly 50% of infants male and female.27 The trial found no evidence that daily emollient 

use during the first year of life prevents eczema in high-risk children as measured at 2 and 5 

years of age.27,28 Quantitatively there was no difference between the groups and as a 

consequence the analysis in this paper ignores treatment group, treating the sample as one 

group. 

The characteristics of participants are reported in Table S1. This shows that for those 

completing the CHU-9D they were comparable to the full sample. The responsiveness sample 

is slightly less ethnically diverse.  
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Assessing the performance of the CHU-9D 

Practicality 

Of those returning the study questionnaire, the completion rate for the CHU-9D ranged from 

88.0% at 2-years to 94.6% at 5-years (excluding completion at 3-years). Completion rates to 

the 3-year questionnaire (see Table 1) were lower due to the CHU-9D being inadvertently left 

out of the study questionnaire initially and as such do not fully reflect the ease of completing 

the CHU-9D in this age group. The results suggest that acceptability of the CHU-9D 

improves with age and that at all ages tested there was more than 5% missing data, although 

not considerably at 4-years and 5-years.24 Missing data patterns across the four timepoints are 

available in supplementary material (Table S2 and S3). 

  

The number of participants who reported being in full health (scoring 1 for each domain) 

ranged from 23.8% in year-3 to 32.8% at year-5. No participants at any timepoint reported 

being in the worst health state on the CHU-9D. The number of unique health states reported 

ranged from 149 (age-3) to 200 (age-4), although a small proportion of the potential 

1,953,125 possible health states on the CHU-9D this perhaps reflects the study selected 

infants at high risk of atopic disease and excluded infants with serious health issues.   

 

Table 2 provides detail about missing data for those who returned the study questionnaire. 

Whilst the percentage missing all nine questions on the CHU-9D remained fairly constant 

over the different ages (with the exception of year-3 due to an error omitting the CHU-9D 

initially), at 2-years the majority of additional missingness compared to other timepoints is 

explained by partial completion of the CHU-9D.  For the majority of partial completers of the 

CHU-9D it was mostly one question (question 6 about schoolwork and homework) that 
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caused difficulties. Eighty-seven parent/carer respondents could not complete this item 

representing 90.6% of the 96 respondents who partially completed the CHU-9D at 2-years. 

The additional guidance given for question 6 is lengthy and it is the second half of the 

guidance that is particularly relevant for parents of children who do not go to nursery, 

preschool or kindergarten. As such parents may not take in all the guidance and think the 

question irrelevant for their child. Completion of question 6 improved with age because older 

children are more likely to be in childcare settings.  

 

Respondents were given opportunity to provide comments on completing the CHU-9D, most 

chose not to or chose to use the space to explain why they had rated their child’s health how 

they had in terms of their current conditions/symptoms. Only a couple of feedback points 

related to the content or appropriateness of the questions. One respondent commented; “this 

questionnaire not age appropriate and very difficult to answer.  For example, as typical for a 

3-year-old, he has temper tantrums and so his emotions and feelings vary throughout the 

day”. Another respondent indicated that question 6 didn’t seem relevant because: “it is half 

term so no school work” which supports concerns about question 6 discussed in the previous 

paragraph.  

 

The mean utility score was 0.934 (sd 0.067) at 2-years, indicating participants were of good 

health, and remained similar at all four timepoints (see Table 1). 

 

Validity  

With respect to construct validity Table 3 shows that at 2-years those with eczema tended to 

have lower mean utility scores than those without eczema (0.923 versus 0.938), according to 

established diagnostic criteria. Using any parental report of a clinical diagnosis of eczema 
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also identified that the mean utility was lower for those with eczema compared to those 

without at all four timepoints. Although this was not statistically significant at 2-years it was 

at 3, 4 and 5-years but the mean differences were very small. Presence of eczema using 

parental completion of the UKWP diagnostic criteria for eczema identified mean utility 

which was lower for those with eczema at all four timepoints, although the difference 

between mean utility for those without eczema was not significant at 3 years. Likewise a 

parent report of a child suffering from eczema in the last year also found lower mean utility 

scores at 3, 4 and 5-years and this was statistically significant (p<0.01). Mean utility scores 

were found to be lower where eczema severity was higher according to the POEM severity 

levels and this was significant at all four timepoints. However, it can be seen that whilst 

CHU-9D scores could differentiate between those with and without eczema and between 

eczema disease severity, the mean differences are very small. The mean utility values elicited 

in the BEEP trial were higher than has been reported elsewhere in the literature for childhood 

eczema. For instance in the ECO parent/carer trial, testing an online self-management 

intervention the mean utility was around 0.863 at baseline with mean POEM score in the 

moderate range (score around 12.8).46 Whilst in the CLOTHES trial, testing silk garments in 

the management of eczema, mean utility at baseline was around 0.83447. In both studies 

utility was measured using the CHU-9D but all participants had eczema. In the BEEP trial no 

evidence of a preventative effect was found for the intervention and the majority of children 

were reasonably healthy (70.5% did not develop eczema) which may explain the small 

differences found.  

In terms of convergent validity, scores on the CHU-9D were correlated with scores on the 

POEM (r = -0.116 year-2, r = -0.061 year-3, r = -0.172 year-4 and r = -0.167 year-5) each 

p<0.001 but the size of the correlation coefficients suggests a weak relationship perhaps in 
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line with measuring the strength of association with disease severity rather than another 

measure of HRQL. 

 

Responsiveness 

Change scores were estimated for 801 respondents with complete data on both the POEM and 

CHU-9D at 2 and 5 years. At 5 years the POEM score deteriorated by ≥3  points for 103 

(12.9%) respondents, for 580 (72.4%) respondents the POEM score did not change or 

improved/deteriorated by <3 points, and for 118 (14.7%) respondents the POEM score 

improved by ≥3 points. The mean change in utility (between year-2 and year-5) for each of 

these groups was -0.0198, 0.0041 and 0.0175 respectively on the CHU-9D) (see Table 4).  

The mean change in utility was in the direction expected but the size of the SRM was 0.21 for 

group i and iii (indicating small change and responsiveness), and 0.05 for group ii.  

 

 

Discussion  

The practicality of the CHU-9D appears to improve with age based on questionnaire 

completeness. For respondents who returned a study questionnaire at 2-years (n=1,212) 

CHU-9D questions were completely missing for 4.1% of respondents and partially missing 

for 7.9%. Amongst those partially completing the CHU-9D one question (question 6) caused 

most difficulty such that it may be possible to improve completion to levels similar to that of 

older age timepoints if the wording of the additional guidance for this question could be 

improved. It might, for instance help to move the final sentence in the additional guidance 

about ‘what to do if the child does not go to preschool/nursery/kindergarten’ to the beginning. 

At 2-years the main parent/carer was given the CHU-9D along with other questionnaires to 
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self-complete at a face-to-face visit and this may have encouraged completion at that 

timepoint. 

 

In terms of construct validity, the CHU-9D was able to discriminate between those with and 

without eczema and between those with different levels of eczema severity, albeit the mean 

differences were small. In terms of convergent validity although the CHU-9D scores were 

significantly correlated to POEM scores the magnitude of the correlation was weak. This is 

likely because the POEM is a measure of disease severity. It would have been stronger to test 

the strength of association of the CHU-9D against other measures of HRQL. Recently the 

PedsQL has been used in this context, one example of this is an Australian sample comparing 

the proxy version of the CHU-9D to the Pediatric Quality of Life Inventory™ version 4.0 

(PedsQL) completed by parents and carers of children aged 2-4 years which found a strong 

correlation.48  

 

In terms of responsiveness,  the SRM estimates of 0.21 are considered small. However, these 

estimates are within the range found for a general population sample where the CHU-9D was 

used in 2-4 year olds48 and larger than those reported for the CHU-9D for children aged 2 to 4 

years with eczema.45 

 

These findings on practicality, validity and responsiveness of the proxy CHU-9D for children 

aged <5 years at high-risk of eczema contributes to an emerging body of research48 seeking to 

assess whether the proxy CHU-9D can be used with children aged <5 years. This research 

agenda is important to ensure greater inclusion of younger child participants in cost-utility 

studies since the alternative might be to exclude those considered too young for the 
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instrument30 or to have to conduct a separate analysis for the subset of younger children using 

a different utility instrument to the older children. 

 

The strengths of this study are that the dataset is large and collected prospectively as part of a 

well conducted randomised controlled trial following the same children from birth to 5-years.  

However, there are limitations. Firstly, the study is limited to data collected alongside a trial 

which was designed and started recruiting over 10 years ago. The BEEP trial population was 

a select sample, although at high-risk of atopic disease broadly a healthy sample, limiting the 

range of HRQL values we might observe and the generalisability of results to other contexts. 

The participants did not have close contact with the trial team or clinical researchers as if the 

preventative intervention been found (cost) effective this would not have happened in 

practice. We did not therefore conduct in-depth qualitative work to understand how 

participants found answering the CHU-9D. Secondly, the inadvertent leaving out of the 

CHU-9D in a proportion of the first questionnaires sent out at year-3 means the data at this 

timepoint is not as fully reflective as the other timepoints. This limits the conclusions that can 

be reached about practicality at this age. Thirdly, around 30% of respondents did not 

complete any of the BEEP trial study questionnaire at each of the 3-, 4-, and 5-year 

timepoints (compared to 13% at 2-years), due to loss to follow-up or the withdrawal of 

consent, which means there is potential for bias in our findings as they focus on those that 

chose to complete the study questionnaire. As a consequence, it is unknown whether the 

results would generalise to the part of the study population with missing data.49  

 

Another potential limitation is that because parents were proxies completing the 

questionnaires over multiple timepoints for their child, it is impossible to disentangle whether 

completion rates were slightly better at older age groups due to the questionnaire being more 
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appropriate for older aged children and/or whether there may have been a learning curve 

effect such that completion rates improved through increased familiarity with the 

questionnaire. Focus-group research has shown parent proxies found the CHU-9D offered a 

more comprehensive assessment of HRQL than the EQ-5D-Y. Although they also felt that 

the higher number of questions might increase difficulty for proxy completers particularly 

around aspects on emotional well-being (although unclear if the CHU-9D version with 

additional guidance for younger children was used).50 A review of literature comparing self 

and proxy reported utility in childhood also found inter-rater agreement was lower for more 

subjective aspects of health for other preference-based measures for which this evidence 

exists.51 

 

Whilst use of the CHU-9D in young children shows potential in terms of practicality, it is 

unclear whether the small differences and small responsiveness observed when looking at 

validity and responsiveness is due to the relatively healthy sample with small number of 

participants in the different disease severity groups (other than (almost)/clear) or due to the 

use of the CHU-9D in this young age group. Therefore, further research is needed to validate 

the CHU-9D in <5’s including children for whom HRQL is expected to vary44 and to 

examine other measurement properties, such as reliability. Qualitative research with 

individual participants to explore completion of the CHU-9D in preschool children would be 

valuable, as this could broaden consideration to whether we should be using the CHU-9D in 

this age group. The appropriateness of the value set ought to also be considered when 

applying it to young children given the respondents in the valuation study were asked to 

imagine being a 10-year-old child in valuation tasks.37 

  

Conclusions 
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Our work has assessed the proxy CHU-9D in terms of practicality, validity, and 

responsiveness for children aged <5 years at high-risk of eczema. It contributes to an 

emerging body of research which seeks to assess the psychometric properties of the proxy 

CHU-9D with children aged <5 years. A small proportion found the ‘School 

Work/Homework’ question difficult particularly at the lower age range despite additional 

guidance, such that it might be useful to assess changes to the wording of the guidance for 

this question to improve this. Further research is needed using datasets from other studies for 

other conditions in pre-school aged children and to examine other measurement properties of 

the CHU-9D in this age group. 
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Table 1: Questionnaire completion and summary scores for the CHU-9D and POEM at 2, 

3, 4 and 5 years  

 2-year 3-year 4-year 5-year 

Study questionnaires returned 

(n=1394) 

1212 (87%) 981 (70%) 990 (71%) 976 (70%) 

Number (%) completed for  

CHU-9D^ 

1066 

76.5%/88.0% 

685* 

49.1%/69.8% 

925 

66.4%/93.4% 

923 

66.2%/94.6% 

Number completed for 

POEM^ 

1171 

84.5%/97.2% 

946 

67.9%/96.4% 

958 

68.7%/96.8% 

954 

68.4%/97.7% 

CHU-9D     

Number of respondents 1,066 685 925 923 

Mean score  0.934 0.926 0.929 0.937 

St Dev 0.067 0.069 0.074 0.068 

Median score 0.952 0.931 0.952 0.952 

25-75 percentile 0.903 to 1 0.894 to 

0.979 

0.900 to 1 0.900 to 1 

Range 0.479 to 1 0.443 to 1 0.518 to 1 0.533 to 1 

Skewness -1.510 -1.617 -1.553 -1.472 

Number (%) in Full Health 304 (28.5) 163 (23.8) 262 (28.3) 303 (32.8) 

Number (%) in the worst 

health state possible 

0 (0%) 0 (0%) 0 (0%) 0 (0%) 

Number of unique health states 

reported  

188 (0.18) 149 (0.22) 200 (0.22) 179 (0.19) 
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POEM     

Number of respondents 1171 946 958 954 

Mean score  1.887 1.580 1.646   1.585   

St Dev 3.948 3.441 3.602 3.405 

Poem severity 

(Almost)/Clear 

Mild 

Moderate 

Severe 

Very severe 

 

917 (78.31) 

145 (12.38) 

92 (7.86) 

16 (1.37) 

1 (0.09) 

 

752 (79.49)        

127 (13.42)        

58 (6.13)        

9 (0.95)       

0 (0.00) 

 

766 (79.96)        

115 (12.00)        

66 (6.89)        

10 (1.04)        

1 (0.10)       

 

758 (79.45)        

115 (12.05)        

77 (8.07)        

3 (0.31)        

1 (0.10)       

Median score 0.000 0.000 0.000 0.000 

25-75 percentile 0 to 2 0 to 1 0 to 1 0 to 1 

Range 0 to 26 0 to 24 0 to 28 0 to 27 

Skewness 2.689 2.909 2.890 2.764 

^First % is completion as a percentage of the total 1394 sample and the second % is the 

percentage completing from those completing the overall questionnaire at the time point.  

*CHU-9D completion rates at the 3-year timepoint were lower due to the CHU-9D being 

inadvertently left out of the questionnaire initially. 

CHU-9D indicates Child Health Utility – Nine Dimensions and POEM indicates Patient Oriented 

Eczema Measure. 
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Table 2: Nature of missingness for CHU-9D for respondents completing the study question 

at each timepoint  

  Year 2 Year 3 Year 4 Year 5 

Completely missing 50 (4.1%) 256 (26.1%)* 38 (3.8%) 42 (4.3%) 

Partially missing 96 (7.9%) 40 (4.1%) 27 (2.7%) 11 (1.1%) 

Number of Questions 

missing per 

respondent:          

    

1 

2 

3 

4 

5 

6 

90 

3 

3 

0 

0 

0 

37 

1 

0 

0 

0 

2 

21 

1 

0 

2 

2 

1 

10 

0 

0 

0 

1 

0 

Number of 

respondents missing 

each question: 
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1 (worried) 

2 (sad) 

3 (pain) 

4 (tired) 

5 (annoyed) 

6 (work) 

7 (sleep) 

8 (daily routine) 

9 (activities) 

 

2 

4 

4 

2 

1 

87 

1 

0 

4 

 

2 

2 

3 

2 

3 

38 

1 

0 

0 

5 

6 

5 

5 

5 

13 

2 

4 

2 

 

2 

1 

1 

2 

3 

2 

0 

0 

0 

 
CHU-9D indicates Child Health Utility – Nine Dimensions  

*the year 3 study questionnaire inadvertently left out the CHU-9D when  it was first distributed 

until this was noticed and it added in. Therefore, this number largely reflects this error. 
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Table 3: Construct Validity: Mean (standard deviation, sd) CHU-9D utility scores for presence of eczema and each eczema 

severity levels 

  CHU-9D score year 2 CHU-9D score year 3 CHU-9D score year 4 CHU-9D score year 5 

(a) Diagnosis of eczema according to established diagnostic criteria over the past year: Mean utility (SD) (n=number of 

participants) 

No Eczema 

Eczema 

0.938 (0.065) (n=812) 

0.923 (0.073) (n=253)* 

   

(b) Any parental report of a clinical diagnosis of eczema in the previous year: Utility (SD) (number of participants)# 

No Eczema 

Eczema 

 0.937 (0.064) (n=594) 

0.932 (0.072) (n=472)  

 0.928 (0.068) (n=587) 

0.908 (0.077) (n=85)* 

 0.932 (0.071) (n=830) 

0.905 (0.097) (n=93) ‡ 

 0.939 (0.064) (n=838) 

0.916 (0.094) (n=80)* 

(c) Presence of eczema using parental completion of UKWP diagnostic criteria for eczema: Utility (SD) (number of 

participants) 

No Eczema 0.938 (0.064) (n=730) 0.929 (0.063)(n=527) 0.933 (0.69)(n=671) 0.944 (0.063)(n=654) 
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Eczema 0.925 (0.074) (n=336)* 0.917 (0.085) (n=155) 0.916 (0.085)(n=242)* 0.924 (0.075)(n=256)‡ 

(d) Parent reported child suffered from eczema in the last year: Utility (SD) (number of participants) 

No Eczema 

Eczema 

 0.931 (0.063)(n=439) 

0.917 (0.079)(n=236)* 

0.935 (0.068)(n=612) 

0.917 (0.085)(n=297)* 

0.941 (0.064)(n=601) 

0.927 (0.074)(n=306)* 

(e) POEM severity: Utility (SD) (number of participants) 

(Almost)/Clear  0.939 (0.065)(n=833)  0.929 (0.065)(n=532)  0.935 (0.068)(n=717)  0.941 (0.066)(n=718) 

Mild  0.927 (0.063)(n=136)  0.928 (0.069)(n=91)  0.921 (0.085)(n=110)  0.926 (0.060)(n=109) 

Moderate  0.916 (0.076)(n=80)  0.897 (0.073)(n=39)  0.891 (0.086)(n=65)  0.923 (0.075)(n=76) 

Severe  0.860 (0.089)(n=15)  0.872 (0.126)(n=4)  0.827 (0.126)(n=10)  0.792 (0.120)(n=3) 

Very severe 0.679 (0.000)(n=1) ‡ n/a (n=0) * n/a (n=0) ‡ 0.933 (0.000) (n=1) ^ 

Results of the T-Tests and ANOVA are also noted (‡ p < 0.001, * p<0.01, ^ p<0.05). CHU-9D indicates Child Health Utility – Nine 

Dimensions and POEM indicates Patient Oriented Eczema Measure. # For (b) any parental report of a clinical diagnosis of eczema 

was asked since birth at 2 years and in the previous year at 3, 4 and 5 years. 
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Table 4 Responsiveness of the CHU-9D between 2 years and 5 years for POEM change 
 

 N 2-year 
CHU-9D 
(mean) 

5-year 
CHU-9D  
(mean) 

Mean 
change 

SD at 2 
years 

SD of 
change 

ES SRM b P-Value a 

POEM 

declined ≥ -3* 

103 0.9305 0.9107 -0.0198  
 

0.0632 0.093 -0.313 0.21* 0.049 

POEM 

improved by 

<3 points, did 

not improve 

or declined by 

<3 points 

580 0.9378 0.9419 0.0041  
 

0.065 0.079 0.063 0.05 0.227 

POEM 

Improved by 

≥ 3* 

118 0.9150 0.9325 0.0175   
 

0.075 0.083 0.233 0.21* 0.035 

Note: ES = effect size = (mean change/SD at baseline)  

a Wilcoxon signed-rank test conducted and p-values in bold are statistically significant at the 5% level  

b SRM = standardized response mean = (mean change/SD of change). If SRM=0.2 to 0.50 equals small, 0.50 to 0.80 equals moderate and 0.80 

and above equals large. *Small change, small responsiveness  

  Jo
urn

al 
Pre-

pro
of


