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Abstract 

Objectives: Currently, there is no EQ-5D-Y-5L (Y-5L) value set for direct mapping of utility 

scores from Pediatric Quality of Life Inventory (PedsQL) Generic Core scale, and response 

mapping algorithms of Y-5L from PedsQL have not yet been developed. This study assessed 

associations between Y-5L responses, and PedsQL responses and summary scores among 

children and adolescents, and explored the feasibility of mapping Y-5L responses from PedsQL 

scores. 

Methods: A large sample of children and adolescents from 12 primary and 7 secondary schools 

in Hong Kong, China, were invited to complete the Y-5L and PedsQL questionnaires between 

May and July 2018. Mean PedsQL summary scores by Y-5L levels in each dimension were 

estimated, and the associations between Y-5L responses and PedsQL scores and items were 

measured by Spearman rank correlation. Mapping of Y-5L responses from PedsQL summary 

scores was estimated using ordered logistic regression. 

Results: A total of 7,089 children and adolescents (male: 44.4%; age 6-8: 24.1%; age 9-11: 

33.2%; age 12-17: 42.6%; mean age: 11.7, SD: 3.2) completed the Y-5L and PedsQL 

questionnaires independently without aid from teachers. Proportions of those with no problems 

were high in “Mobility” (MO) (93.4%), “Looking after myself” (SC) (95.7%) and “Doing usual 

activities” (UA) (92.7%), while less participants reported no problems in “Having pain or 

discomfort” (PD) (71.9%) and “Feeling worried, sad, or unhappy” (AD) (57.5%). The mean 

total PedsQL score decreased as Y-5L level increased in MO (L1: 81.8, L2: 69.7, L3: 66.7, L4: 

54.7, L5: 53.5), SC (L1: 81.3, L2: 73.2, L3: 70.6, L4: 58.2, L5: 60.2), UA (L1: 81.9, L2: 69.4, 

L3: 63.9, L4: 49.5, L5: 53.3), PD (L1: 83.9, L2: 74.6, L3 66.3, L4: 60.4, L5: 60.0), and AD 

(L1: 85.9, L2: 76.8, L3: 68.4, L4: 62.7, L5: 58.7). PD and AD had moderate associations with 

the PedsQL summary scores. Mapping of Y-5L dimensions from physical and psychosocial 

health summary scores had more accurate predictions for L1 in all five dimensions (MO: 99.8%, 

SC: 100.0%, UA: 99.7%, PD: 95.2%, AD: 83.1%) and less accurate predictions for L2-L5 (MO: 

0.6%, SC: 0.0%, UA: 0.8%, PD: 13.5%, AD: 33.3%). 

Conclusion: In this healthy cohort sampled from the school-attending children and adolescents 

in Hong Kong, our mapping algorithms demonstrated inadequate predictive performance in 

differentiating those with and without health problems, primarily due to insufficient prevalence 

of poor health states. Future development of Y-5L value set will facilitate direct mapping of 

Y-5L utility score from the PedsQL. Study findings call for collaborative efforts in collecting 



both PedsQL and Y-5L responses from clinical samples with impaired health profiles for future 

mapping studies. Nevertheless, researchers are recommended to collect data using preference-

based instruments even if a mapping algorithm exists. Mapping can only serve as an alternative 

when data collection using preference-based instruments is not feasible.



Main Text 1 

Introduction 2 

Health-related quality of life (HRQoL) in children and adolescents is an important outcome 3 

when evaluating the effectiveness and cost-effectiveness of emerging technologies for the 4 

youth population. A previous systematic review study identified more than 35 published 5 

Patient-Reported Outcome Measures (PROMs) for the pediatric demographic covering 6 

multiple age groups1. Among these, the EQ-5D-Y and the Pediatric Quality of Life Inventory™ 7 

(PedsQL) are two widely utilized generic instruments in measuring HRQoL for children and 8 

adolescents, as well as pediatric patients with acute or chronic health conditions2,3. 9 

In studies where direct EQ-5D-Y measurement is unavailable, mapping algorithms serve as a 10 

pragmatic alternative, offering indirect evidence albeit at the cost of increased uncertainty and 11 

partial information loss. A systematic review study identified 30 studies mapping non-12 

preference-based measures to generic preference-based measures, and highlighted varied 13 

performance among these mapping models and challenges in generalizing them across different 14 

instruments4. The development of mapping algorithms is an active area of methodological and 15 

applied research in health economics, particularly for estimating utility using other data in cost-16 

utility analyses.  According to the Health Economics Research Centre (HERC) Database of 17 

Mapping Studies, there are currently over 240 studies mapping to EQ-5D or EQ-5D-5L5, yet 18 

no studies mapped either to or from EQ-5D-Y were reported. A study in 2014 mapped PedsQL 19 

onto EQ-5D health utility scores among school-attending children aged 11-15 in the UK 20 

general population, yet the EQ-5D adult value set was used in the estimations6. 21 

EQ-5D-Y has two versions. The EQ-5D-Y-3L (Y-3L), adapted from the standard EQ-5D-3L 22 

instrument for adults, is the youth version used to measure health in the youth populations7. 23 

The EQ-5D-Y-5L (Y-5L), a five-level version of the three-level Y-3L, was designed to increase 24 

sensitivity and reduce ceiling effects8. Currently, there is no Y-5L value set for direct mapping 25 

of utility scores from the PedsQL Generic Core scale, and response mapping algorithms of Y-26 

5L from PedsQL are not yet available. A prior study showed high correlations between similar 27 

items on Y-5L and PedsQL, and moderate associations across PedsQL total score and Y-5L 28 

level sum and EQ VAS scores9. This evidence suggested the conceptual overlapping of the 29 

dimensions across the two instruments and thus the feasibility for mapping algorithms. The 30 

aim of this study was to assess associations amongst Y-5L responses, PedsQL responses, and 31 



summary scores among children and adolescents (mostly healthy individuals) in Hong Kong, 32 

and to explore the feasibility of mapping PedsQL scores onto Y-5L responses. 33 

 34 

Methods 35 

Study sample 36 

We sampled school-attending children and adolescents from primary or secondary schools in 37 

Hong Kong Special Administrative Region, China between May and July 2018. Thirty schools 38 

(Hong Kong Island: 7, Kowloon West: 4, Kowloon East: 6, New Territories West: 5, and New 39 

Territories East: 8) that participated in a population-based programme to promote and monitor 40 

physical fitness among Hong Kong students, the School Physical Fitness Award Scheme, were 41 

invited10. Among those schools, twelve primary and seven secondary schools consented to 42 

participate in this study, and sought research consent from parents/guardians of their students. 43 

Students were eligible if they (1) provided their parents/guardians’ written consent for their 44 

participation in this study, (2) provided date of birth and gender, (3) were aged 6 to 17 years, 45 

(4) were studying at a primary or secondary school at the time of the interview, and (5) 46 

completed both the Y-5L and PedsQL questionnaires.  47 

 48 

Data collection 49 

The traditional Chinese (Hong Kong) versions of the Y-5L and PedsQL questionnaires were 50 

administered. Two versions of the survey were designed for students in primary school grades 51 

1 to 3, and grades 4 to 6 and secondary school, respectively. Hardcopies of the survey were 52 

delivered to the schools and then distributed to the students by teachers in class. The 53 

questionnaires were completed by self-administration. Teachers were available at the time of 54 

interview to answer questions about the survey raised by students without influencing the 55 

answers. Data quality assurance process included double data entry and independent checking. 56 

Furthermore, inconsistent Y-5L responses and EQ VAS scores were excluded from the analysis 57 

if the student reported no problems in all five dimensions but the EQ VAS score was < 10, 58 

reported at least one extreme problem but EQ VAS score was 100, or the level sum score was 59 

≥ 20 but the EQ VAS score was ≥ 90. 60 

 61 



Study Instruments 62 

EQ-5D-Y-5L 63 

The EQ-5D-Y is a child-specific and age-appropriate instrument for measuring HRQoL in 64 

children and adolescents2. Its descriptive system consists of five dimensions: “mobility”, 65 

“looking after myself”, “doing usual activities”, “having pain or discomfort”, and “feeling 66 

worried, sad or unhappy”. The instrument has been shown to have high feasibility, good 67 

convergent validity, and moderate test–retest reliability among young population2,11. Each 68 

dimension of the five-level Y-5L has a response scale from 1 to 5 (L1 = no problems, L2 = a 69 

little bit of problems, L3 = some problems, L4 = a lot of problems, L5 = cannot/extreme 70 

problems), and each of the 3,125 possible Y-5L health states can be represented using a five-71 

digit code composed of the five response levels. For example, the health states 11111 and 72 

55555 represent the full health and the worst health, respectively. The Y-5L instrument has 73 

been shown to be valid, reliable and responsive among pediatric patients in Hong Kong12-14. It 74 

also includes the EQ Visual Analogue Scale (EQ VAS), which assesses the overall health status 75 

of the respondents. It is a vertical scale from 0 to 100, with 0 labelled as “the worst health you 76 

can imagine” and 100 labelled as “the best health you can imagine”. Both the descriptive 77 

system and EQ VAS assess the health status of respondents on the day of the survey. 78 

 79 

PedsQL 80 

The PedsQL is a modular instrument for measuring HRQoL in children and adolescents, with 81 

proven validity and reliability15. The Chinese version of the PedsQL has be validated in Hong 82 

Kong16. The PedsQL 4.0 Generic Core Scales consist of four functioning scales with a total of 83 

23 items: physical functioning (8 items), emotional functioning (5 items), social functioning (5 84 

items), and school functioning (5 items). The instrument has three summary scores: physical 85 

health summary score, psychosocial health summary score, and total score. In the PedsQL 86 

questionnaire, respondents are asked about the frequency of problems encountered in the last 87 

month for the 23 items. A five-point Likert response scale ranging from 0 to 4 is used for each 88 

PedsQL item (0 = never a problem; 1 = almost never a problem; 2 = sometimes a problem; 3 = 89 

often a problem; 4 = almost always a problem).  As the items are then reversely scored and 90 

linearly transformed to a scale from 0 to 100, a higher score indicates better HRQoL. Two 91 

different age-specific modules of PedsQL were used in the study. Students in primary school 92 



grades 1 to 3 were given the PedsQL GCS Child version, while students in primary school 93 

grades 4 to 6 and secondary school were given the PedsQL GCS Adolescent version. 94 

 95 

Statistical analysis 96 

Mean PedsQL summary scores by Y-5L levels were estimated for each of the five dimensions. 97 

Trends in PedsQL summary scores across Y-5L levels were tested using the Jonckheere–98 

Terpstra test. A valid mapping algorithm requires conceptual coherence between the source 99 

instrument (PedsQL) and target instrument (Y-5L)17, so the Y-5L and PedsQL responses were 100 

expected to be correlated for items in similar dimensions and domains. Spearman rank 101 

correlation was used to measure the associations between Y-5L responses and PedsQL scores 102 

and items. The strength of correlation was indicated by the significant correlation coefficient: 103 

low for 0.10–0.29, moderate for 0.30–0.49, and high for 0.50–1.0018. 104 

Response mapping of Y-5L responses (dependent variables) from physical and psychosocial 105 

health summary scores (independent variables) was estimated using ordered logistic regression 106 

models. Regressions of the five levels of Y-5L on PedsQL summary scores were estimated 107 

separately for each dimension. As the Y-5L value set is not yet developed, calculation of 108 

predicted utility for model assessment was not viable in this study. Model performance of 109 

response mapping was reported by the proportion of correct predictions. Y-5L level with the 110 

highest predicted probability was taken as the predicted level. We also fitted two other models, 111 

one adjusting for demographic characteristics of age and sex, and one using PedsQL item 112 

responses as independent variables instead of the summary scores. In addition, all mapping 113 

models were fitted separately for each age group to account for potential heterogeneity across 114 

age groups. Direct mapping of the utility score from PedsQL summary scores was also not 115 

possible due to the absence of Y-5L value set. 116 

All statistical analyses were performed using STATA/MP 18.0. All significance tests were two-117 

tailed, where P-value <0.05 was considered statistically significant. 118 

 119 

Ethical approval 120 

Approval was obtained from the Institutional Review Board of the University of Hong Kong—121 

the Hospital Authority Hong Kong West Cluster (reference number: UW 18-139). 122 



 123 

Results 124 

Descriptive statistics 125 

Among the 8,225 students recruited in this study, 1,127 were excluded: 513 had missing data 126 

for either date of birth or gender, 68 reached the age of 18, 48 did not report their schools, 371 127 

did not complete the Y-5L questionnaire, 76 did not provide PedsQL responses for physical 128 

health summary score or psychosocial health summary score, 51 had Y-5L responses 129 

inconsistent with EQ VAS scores. The final sample included 7,098 respondents, with 24.1% 130 

aged 6-8, 33.2% aged 9-11, and 42.6% aged 12-17. The mean age of the respondents was 11.7 131 

years (SD: 3.2) and 44.4% were boys (Table 1). Differences in age and sex distributions were 132 

observed between our sample and the general Hong Kong population during the study period 133 

(Supplementary Table 1). Y-5L responses, EQ VAS scores, and PedsQL summary scores were 134 

different across primary schools and secondary schools (Supplementary Figure 1).  135 

 136 

Distribution of Y-5L levels and PedsQL summary scores 137 

Proportions of respondents with no problems were high in “mobility” (MO) (93.4%), “looking 138 

after myself” (SC) (95.7%) and “doing usual activities” (UA) (92.7%), while fewer participants 139 

reported no problems in “having pain or discomfort” (PD) (71.9%) and “feeling worried, sad 140 

or unhappy” (AD) (57.5%). Younger age groups reported fewer health problems in SC, UA, 141 

PD, and AD, while the distribution of severity levels was comparable across age groups for 142 

MO. The proportion of respondents with health state 11111 was 46.7%, and the mean EQ VAS 143 

score was 82.8 (SD: 18.0). Respondents in older age groups had less health state 11111 and 144 

lower mean EQ VAS score than the younger age groups. Mean PedsQL total score was 80.9 145 

(SD: 13.3), mean physical health summary score was 85.2 (SD: 13.9), and mean psychosocial 146 

health summary score was 72.9 (SD: 19.8). Students aged 12-17 had lower total scores, 147 

physical health summary scores, and psychosocial health summary scores than the age 6-8 and 148 

age 9-11 groups (Table 1). 149 

 150 

Mean PedsQL summary scores across Y-5L levels 151 



Mean total PedsQL score decreased as the Y-5L level increased in MO (L1: 81.8, L2: 69.7, L3: 152 

66.7, L4: 54.7, L5: 53.5; P<0.001), SC (L1: 81.3, L2: 73.2, L3: 70.6, L4: 58.2, L5: 60.2; 153 

P<0.001), UA (L1: 81.9, L2: 69.4, L3: 63.9, L4: 49.5, L5: 53.3; P<0.001), PD (L1: 83.9, L2: 154 

74.6, L3 66.3, L4: 60.4, L5: 60.0; P<0.001), and AD (L1: 85.9, L2: 76.8, L3: 68.4, L4: 62.7, 155 

L5: 58.7; P<0.001). Similar trends were observed for physical and psychosocial health 156 

summary scores (Table 2). 157 

 158 

Correlations between Y-5L and PedsQL summary scores 159 

Spearman correlations showed moderate associations between PD and the total PedsQL score 160 

(correlation [ρ]: -0.37), physical health summary score (ρ: -0.34), and psychosocial health 161 

summary score (ρ: -0.34). AD was moderately associated with the total PedsQL score (ρ: -162 

0.48), physical health summary score (ρ: -0.34), and psychosocial health summary score (ρ: -163 

0.49) in overall, and strongly associated with the total PedsQL score (ρ: -0.50) and psychosocial 164 

health summary score (ρ: -0.53) among those aged 12-17. No moderate or strong associations 165 

were observed between MO, SC, UA and the summary scores (Table 3). 166 

 167 

Mapping of Y-5L dimensions from physical and psychosocial health summary scores 168 

Mapping of Y-5L dimensions from physical and psychosocial health summary scores had more 169 

accurate predictions in all five dimensions for L1 (MO: 99.8%, SC: 100.0%, UA: 99.7%, PD: 170 

95.2%, AD: 83.1%) and less accurate predictions for L2-L5 (MO: 0.6%, SC: 0.0%, UA: 0.8%, 171 

PD: 13.5%, AD: 33.3%). Prediction rates for L2-L5 increased with age for PD (age 6-8: 6.6%, 172 

age 9-11: 15.0%, age 12-17: 17.2%) and AD (age 6-8: 10.7%, age 9-11: 29.7%, age 12-17: 173 

44.8%), while the prediction rates for L2-L5 were comparable across age groups for MO, SC, 174 

and UA (Table 4). Mapping models further adjusting for age and sex did not increase predictive 175 

rates, and models using PedsQL item responses as independent variables also had similar 176 

predictive performance (Supplementary Table 2). 177 

 178 

Discussion 179 

The aim of this study was to evaluate the associations between Y-5L and PedsQL and assess 180 

the feasibility of mapping PedsQL summary scores onto Y-5L responses. Trends in PedsQL 181 



summary scores across Y-5L levels were observed. This suggested discriminatory power for 182 

utilizing summary scores to distinguish Y-5L levels. However, only PD and AD had moderate 183 

associations with the summary scores. Response mapping models for all the five dimensions 184 

had high prediction rates for L1 but inadequate predictive performance for L2 to L5. In fact, 185 

the estimated models for MO, SC, UA, and PD could not map the summary scores to L4-L5. 186 

Predictive performance did not improve when the models further included age and sex, or 187 

included the PedsQL item responses instead of the summary scores. 188 

 189 

Although a large sample of 7,098 children and adolescents was used in this study, the estimated 190 

response mapping did not perform well. The ceiling effect (46.7%) in our sample of school-191 

attending children and adolescents was comparable to the 40.3% observed in a sample of 192 

general pupil population in China19. The sample did not include sufficient observations of 193 

children with impaired health profile, especially for MO, SC, and UA, which had 93.4%, 95.7%, 194 

and 92.7% reporting no problems, respectively. The Y-5L level data lacked variability and 195 

could not produce meaningful mapping. Population of children with acute or chronic diseases 196 

would have a greater span in severity levels for better predictive performance in response 197 

mapping models, but they were not likely included in this healthy sample. Further recruitment 198 

efforts should focus on pediatric patients with acute or chronic conditions in clinical settings. 199 

Occasionally, pediatric patients with severe health conditions may not be able to complete the 200 

questionnaires independently. A common practice is to employ the proxy-reported version of 201 

Y-5L as an alternative, where parents or caregivers serve as proxies to report on the children’s 202 

health status20. Clinical samples of pediatric patients will clarify the associations between the 203 

two instruments and improve mapping quality. 204 

 205 

Collaborative data sharing is an efficient option for mapping studies when recruitment alone 206 

could not provide sufficient samples. Researchers may combine data from different studies to 207 

enrich the dataset and ensure coverage of the dimensions and levels. Specifically, future 208 

mapping studies may apply pooled sampling of international data. Anonymized datasets in the 209 

centralized repository shall contain responses for the source and target instruments, 210 

demographic characteristics of the respondents including age, sex, country or region, and the 211 

disease or patient groups of the respondents. Details on the instruments used and data collection, 212 

such as the version, language, and mode of recruitment and administration (self-completed or 213 



proxy-reported), shall also be included. These data are necessary for the identification and 214 

filling of data gaps which will help the synergy between existing datasets and additional data 215 

collection. This collaborative approach, while enhancing dataset comprehensiveness and 216 

representativeness, requires careful monitoring to ensure adherence to data transfer agreements, 217 

archiving standards, secure storage, and controlled access for collaborative utilization of 218 

valuable research data. 219 

 220 

Direct mapping of PedsQL onto Y-5L utility score was not viable in this study due to the 221 

absence of Y-5L value set. When the Y-5L value set becomes available, predicted Y-5L utility 222 

score can be generated using the expected value method on the predicted probability of the 223 

levels for the five dimensions21, which can be used to assess model performance for response 224 

mapping. Direct mapping to the Y-5L utility score can also be estimated by various regression 225 

models. The most commonly used direct mapping model is the OLS model, where predicted 226 

utility scores greater than one are set to one. Other commonly used models included generalized 227 

linear models, Tobit models, and censored least absolute deviation model5. A previous study 228 

explored the application of machine learning methods in both direct and indirect mappings of 229 

the EQ-5D-5L from the non-preference-based Patient-Reported Outcomes Measurement 230 

Information System Global Health 10 (PROMIS-GH10), and reported that the least absolute 231 

shrinkage and selection operator (LASSO) out-performed other machine learning and 232 

econometric models22. The Y-5L value set will also facilitate other mapping studies, 233 

particularly the crosswalk model between Y-3L and Y-5L. 234 

 235 

There were several limitations on the feasibility of mapping algorithms for Y-5L from PedsQL. 236 

First, there was a difference in the recall periods between Y-5L and PedsQL. In Y-5L, the 237 

respondents were asked to rate their health for the current day on a severity scale, while in 238 

PedsQL, they were asked about the frequency of problems encountered in the last month. 239 

Second, the psychosocial summary score consists of the social and school functioning sub-240 

scales, which were not explicitly covered in the Y-5L descriptive system (Examples of “doing 241 

usual activities” include “going to school” and “doing things with family or friends”). The 242 

differences in recall periods and domains covered limited the conceptual overlapping necessary 243 

for an accurate mapping algorithm. Third, while age-specific modules of PedsQL were used in 244 

this study, potential heterogeneity in comprehension and developmental differences across 245 



primary and secondary schools remained unaddressed. Fourth, data of Y-3L responses were 246 

not collected in this study. Otherwise, the Y-3L utility scores could be generated using the Y-247 

3L value set for China23, which would facilitate both direct and response mappings of Y-3L 248 

from PedsQL. 249 

 250 

In this healthy cohort sampled from the school-attending children and adolescent in Hong Kong, 251 

our mapping algorithms demonstrated inadequate predictive performance in differentiating 252 

those with and without health problems, primarily due to insufficient clinical samples with 253 

worse health states. Future development of the Y-5L value set will facilitate direct mapping of 254 

the Y-5L utility score from the PedsQL. Study findings call for the collaborative efforts in 255 

collecting both PedsQL and Y-5L responses from clinical samples with impaired health 256 

profiles for future mapping studies. Nevertheless, researchers are recommended to collect data 257 

using preference-based instruments even if a mapping algorithm exists. Mapping can only 258 

serve as an alternative when data collection using preference-based instruments is not feasible. 259 
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Table 1. Descriptive statistics of the sample and summary characteristics of outcome measures  327 

Characteristics Total  
(N=7,098) 

Age 6-8  
(N=1,713) 

Age 9-11 
(N=2,359) 

Age 12-17 
(N=3,026) P-value 

Age, mean (SD) 11.7 (3.2) 7.7 (0.7) 10.5 (0.8) 14.8 (1.7) <0.001* 
Gender, % (n)      

Male 44.4% (3,152) 47.7% (817) 47.2% (1,114) 40.4% (1,221) 
<0.001* 

Female 55.6% (3,946) 52.3% (896) 52.8% (1,245) 59.6% (1,805) 
EQ-5D-Y-5L      

Mobility, % (n)      

L1 93.4% (6,629) 93.5% (1,601) 93.6% (2,209) 93.2% (2,819) 

0.794 
L2 5.5% (392) 4.7% (81) 5.4% (127) 6.1% (184) 
L3 0.8% (56) 1.3% (22) 0.7% (17) 0.6% (17) 
L4 0.2% (15) 0.4% (6) 0.2% (5) 0.1% (4) 
L5 0.1% (6) 0.2% (3) 0.0% (1) 0.1% (2) 

Looking after myself, % (n)      

L1 95.7% (6,793) 87.9% (1,506) 97.0% (2,288) 99.1% (2,999) 

<0.001* 
L2 3.3% (237) 9.3% (160) 2.5% (59) 0.6% (18) 
L3 0.6% (43) 1.6% (27) 0.4% (9) 0.2% (7) 
L4 0.2% (15) 0.8% (13) 0.0% (1) 0.0% (1) 
L5 0.1% (10) 0.4% (7) 0.1% (2) 0.0% (1) 

Doing usual activities, % (n)      

L1 92.7% (6,583) 90.5% (1,551) 92.0% (2,170) 94.6% (2,862) 

<0.001* 
L2 6.0% (428) 7.1% (122) 6.9% (163) 4.7% (143) 
L3 0.9% (61) 1.3% (22) 1.0% (23) 0.5% (16) 
L4 0.2% (17) 0.7% (12) 0.0% (1) 0.1% (4) 
L5 0.1% (9) 0.4% (6) 0.1% (2) 0.0% (1) 

Having pain or discomfort, % (n)      

L1 71.9% (5,104) 76.2% (1,306) 73.5% (1,734) 68.2% (2,064) 

<0.001* 
L2 24.4% (1,733) 19.4% (332) 23.3% (550) 28.1% (851) 
L3 3.0% (211) 3.2% (55) 2.5% (60) 3.2% (96) 
L4 0.5% (32) 0.5% (9) 0.5% (11) 0.4% (12) 
L5 0.3% (18) 0.6% (11) 0.2% (4) 0.1% (3) 

Feeling worried, sad or unhappy, % (n)     

L1 57.5% (4,084) 68.8% (1,179) 59.6% (1,406) 49.5% (1,499) 

<0.001* 
L2 32.0% (2,272) 22.8% (390) 31.1% (733) 38.0% (1,149) 
L3 7.3% (518) 4.8% (83) 7.0% (165) 8.9% (270) 
L4 1.9% (135) 1.9% (32) 1.3% (30) 2.4% (73) 
L5 1.3% (89) 1.7% (29) 1.1% (25) 1.2% (35) 

Health state 11111, % (n) 46.7% (3,318) 53.6% (918) 49.6% (1,169) 40.7% (1,231) <0.001* 
EQ VAS score, mean (SD) 82.8 (18.0) 89.3 (17.5) 85.3 (16.9) 77.2 (17.4) <0.001* 

PedsQL, mean (SD)      

Total PedsQL score 80.9 (13.3) 83.1 (13.9) 83.9 (12.1) 77.3 (12.8) <0.001* 
Physical health summary score 85.2 (13.9) 86.6 (15.0) 88.2 (12.3) 82.2 (13.8) <0.001* 
Psychosocial health summary score 72.9 (19.8) 76.7 (20.4) 75.6 (19.0) 68.7 (19.2) <0.001* 
Emotional sub-scale score 84.6 (16.8) 85.7 (17.9) 87.1 (15.7) 82.0 (16.6) <0.001* 
Social sub-scale score 78.4 (16.4) 81.3 (17.2) 82.3 (14.7) 73.7 (16.0) <0.001* 
School sub-scale score 78.6 (14.8) 81.2 (15.4) 81.7 (13.7) 74.8 (14.3) <0.001* 
            
Notes: SD = standard deviation  328 
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Table 2. Descriptive statistics of PedsQL summary scores by Y-5L levels 330 

Y-5L N 
Total PedsQL score Physical health  

summary score 
Psychosocial health  

summary score 
Mean SD P-value Mean SD P-value Mean SD P-value 

MO           

L1 6,629 81.8 12.6 

<0.001 

86.1 13.2 

<0.001 

79.5 14.2 

<0.001 
L2 392 69.7 14.6 73.8 16.5 67.6 16.0 
L3 56 66.7 17.3 69.6 18.9 65.1 18.6 
L4 15 54.7 21.3 58.4 27.2 52.8 22.4 
L5 6 53.5 16.9 65.1 18.7 47.1 23.0 

SC           

L1 6,793 81.3 13.0 

<0.001 

85.7 13.6 

<0.001 

79.0 14.5 

<0.001 
L2 237 73.2 13.5 77.2 15.3 71.0 15.0 
L3 43 70.6 19.3 73.5 19.1 69.1 21.2 
L4 15 58.2 20.6 66.7 21.7 53.6 24.4 
L5 10 60.2 19.9 65.0 17.0 57.6 24.6 

UA           

L1 6,583 81.9 12.5 

<0.001 

86.2 13.2 

<0.001 

79.7 14.0 

<0.001 
L2 428 69.4 14.3 74.5 15.9 66.8 15.8 
L3 61 63.9 16.9 71.7 16.9 59.9 19.4 
L4 17 49.5 25.8 56.3 29.7 45.9 28.9 
L5 9 53.3 21.6 61.2 25.4 49.1 24.8 

PD           

L1 5,104 83.9 12.0 

<0.001 

88.0 12.7 

<0.001 

81.7 13.5 

<0.001 
L2 1,733 74.6 12.3 79.3 13.5 72.0 13.7 
L3 211 66.3 14.5 72.5 15.8 63.1 16.7 
L4 32 60.4 19.4 66.6 21.1 57.0 22.3 
L5 18 60.0 26.8 64.4 32.5 57.6 28.2 

AD           

L1 4,084 85.9 11.2 

<0.001 

88.8 12.5 

<0.001 

84.4 12.2 

<0.001 
L2 2,272 76.8 11.2 82.1 13.0 74.0 12.2 
L3 518 68.4 12.3 76.6 14.6 64.0 13.5 
L4 135 62.7 16.4 74.7 19.6 56.4 17.2 
L5 89 58.7 18.7 70.6 22.4 52.3 21.4 
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Notes: P-value for trend was calculated by the Jonckheere–Terpstra test.332 



Table 3. Correlations between Y-5L and PedsQL scores and responses in overall and by age 333 

groups 334 

Overall (N=7,098) MO SC UA PD AD 
Total PedsQL score -0.21** -0.13** -0.23** -0.37** -0.48** 
Physical health summary score -0.21** -0.13** -0.21** -0.34** -0.34** 

Hard to walk; 100 m -0.16** -0.06** -0.13** -0.16** -0.19** 
Hard to run -0.17** -0.03* -0.13** -0.22** -0.24** 
Hard to participate in sport/exercise -0.15** -0.02 -0.15** -0.21** -0.23** 
Hard to lift something heavy -0.12** -0.07** -0.13** -0.16** -0.19** 
Hard to bath/shower myself -0.10** -0.31** -0.11** -0.04* -0.03* 
Hard to do household chores -0.13** -0.16** -0.16** -0.11** -0.12** 
Pain or aches -0.18** -0.05** -0.15** -0.42** -0.31** 
Low energy levels -0.15** -0.07** -0.17** -0.30** -0.32** 

Psychosocial health summary score -0.19** -0.12** -0.22** -0.34** -0.49** 
Emotional sub-scale score -0.16** -0.09** -0.18** -0.33** -0.53** 

Afraid or scared -0.13** -0.08** -0.14** -0.25** -0.43** 
Sad -0.12** -0.04* -0.13** -0.28** -0.49** 
Angry -0.12** -0.07** -0.13** -0.23** -0.36** 
Trouble sleeping -0.13** -0.08** -0.14** -0.24** -0.30** 
Worry about what will happen to me -0.11** -0.04* -0.11** -0.25** -0.45** 

Social sub-scale score -0.17** -0.11** -0.21** -0.25** -0.37** 
Trouble getting along with other kids/teenagers -0.13** -0.08** -0.15** -0.20** -0.32** 
Other kids/teenagers do not want to be my friend -0.14** -0.08** -0.16** -0.19** -0.29** 
Other kids/teenagers tease me -0.13** -0.08** -0.16** -0.22** -0.30** 
Cannot do things others my age can do -0.13** -0.11** -0.18** -0.18** -0.27** 
Hard to keep up with others -0.15** -0.09** -0.16** -0.19** -0.28** 

School sub-scale score -0.16** -0.09** -0.18** -0.28** -0.33** 
Hard to pay attention in class -0.14** -0.07** -0.17** -0.24** -0.31** 
Forget things -0.11** -0.04* -0.11** -0.21** -0.29** 
Trouble keeping up with my schoolwork -0.14** -0.09** -0.15** -0.19** -0.24** 
Miss school because of not feeling well -0.08** -0.05** -0.11** -0.16** -0.16** 
Miss school to go doctor or hospital -0.10** -0.06** -0.10** -0.15** -0.14** 

Age 6-8 (N=1,713) MO SC UA PD AD 
Total PedsQL score -0.23** -0.26** -0.28** -0.35** -0.40** 
Physical health summary score -0.21** -0.25** -0.24** -0.32** -0.29** 

Hard to walk; 100 m -0.19** -0.10** -0.15** -0.22** -0.23** 
Hard to run -0.18** -0.14** -0.17** -0.19** -0.17** 
Hard to participate in sport/exercise -0.19** -0.12** -0.19** -0.15** -0.15** 
Hard to lift something heavy -0.10** -0.13** -0.12** -0.16** -0.14** 
Hard to bath/shower myself -0.07* -0.37** -0.11** -0.06* -0.07* 
Hard to do household chores -0.14** -0.21** -0.14** -0.12** -0.11** 
Pain or aches -0.17** -0.10** -0.19** -0.34** -0.26** 
Low energy levels -0.17** -0.16** -0.19** -0.28** -0.24** 

Psychosocial health summary score -0.21** -0.24** -0.26** -0.33** -0.40** 
Emotional sub-scale score -0.19** -0.20** -0.22** -0.33** -0.44** 



Afraid or scared -0.14** -0.17** -0.15** -0.24** -0.35** 
Sad -0.15** -0.13** -0.16** -0.29** -0.38** 
Angry -0.15** -0.15** -0.14** -0.20** -0.27** 
Trouble sleeping -0.15** -0.13** -0.16** -0.25** -0.25** 
Worry about what will happen to me -0.13** -0.14** -0.15** -0.22** -0.37** 

Social sub-scale score -0.20** -0.20** -0.25** -0.25** -0.30** 
Trouble getting along with other kids/teenagers -0.15** -0.16** -0.17** -0.17** -0.22** 
Other kids/teenagers do not want to be my friend -0.14** -0.15** -0.18** -0.16** -0.20** 
Other kids/teenagers tease me -0.16** -0.13** -0.17** -0.20** -0.25** 
Cannot do things others my age can do -0.16** -0.19** -0.22** -0.15** -0.21** 
Hard to keep up with others -0.16** -0.20** -0.19** -0.17** -0.22** 

School sub-scale score -0.16** -0.20** -0.21** -0.24** -0.25** 
Hard to pay attention in class -0.12** -0.17** -0.21** -0.22** -0.23** 
Forget things -0.12** -0.18** -0.16** -0.15** -0.17** 
Trouble keeping up with my schoolwork -0.16** -0.19** -0.16** -0.18** -0.17** 
Miss school because of not feeling well -0.10** -0.11** -0.12** -0.14** -0.13** 
Miss school to go doctor or hospital -0.08* -0.09** -0.09** -0.13** -0.12** 

Age 9-11 (N=2,359) MO SC UA PD AD 
Total PedsQL score -0.22** -0.17** -0.26** -0.37** -0.48** 
Physical health summary score -0.22** -0.17** -0.22** -0.36** -0.36** 

Hard to walk; 100 m -0.15** -0.10** -0.14** -0.17** -0.16** 
Hard to run -0.21** -0.12** -0.15** -0.23** -0.22** 
Hard to participate in sport/exercise -0.17** -0.12** -0.16** -0.21** -0.22** 
Hard to lift something heavy -0.14** -0.10** -0.14** -0.16** -0.21** 
Hard to bath/shower myself -0.13** -0.30** -0.14** -0.05* -0.06* 
Hard to do household chores -0.08** -0.14** -0.17** -0.11** -0.13** 
Pain or aches -0.17** -0.09** -0.16** -0.43** -0.30** 
Low energy levels -0.17** -0.13** -0.19** -0.31** -0.32** 

Psychosocial health summary score -0.20** -0.15** -0.25** -0.34** -0.49** 
Emotional sub-scale score -0.18** -0.13** -0.21** -0.31** -0.50** 

Afraid or scared -0.13** -0.12** -0.15** -0.22** -0.40** 
Sad -0.12** -0.11** -0.16** -0.25** -0.45** 
Angry -0.12** -0.07** -0.16** -0.20** -0.35** 
Trouble sleeping -0.17** -0.10** -0.16** -0.23** -0.28** 
Worry about what will happen to me -0.13** -0.10** -0.15** -0.25** -0.42** 

Social sub-scale score -0.17** -0.15** -0.23** -0.25** -0.38** 
Trouble getting along with other kids/teenagers -0.11** -0.12** -0.17** -0.18** -0.29** 
Other kids/teenagers do not want to be my friend -0.15** -0.10** -0.18** -0.17** -0.28** 
Other kids/teenagers tease me -0.13** -0.11** -0.20** -0.21** -0.29** 
Cannot do things others my age can do -0.12** -0.14** -0.18** -0.20** -0.27** 
Hard to keep up with others -0.17** -0.11** -0.18** -0.19** -0.25** 

School sub-scale score -0.17** -0.11** -0.21** -0.30** -0.34** 
Hard to pay attention in class -0.16** -0.13** -0.20** -0.25** -0.29** 
Forget things -0.11** -0.07** -0.11** -0.21** -0.28** 
Trouble keeping up with my schoolwork -0.13** -0.09** -0.18** -0.20** -0.23** 
Miss school because of not feeling well -0.09** -0.06* -0.11** -0.18** -0.17** 



Miss school to go doctor or hospital -0.11** -0.08** -0.13** -0.17** -0.15** 
Age 12-17 (N=3,026) MO SC UA PD AD 
Total PedsQL score -0.20** -0.07** -0.24** -0.36** -0.50** 
Physical health summary score -0.20** -0.06** -0.22** -0.32** -0.32** 

Hard to walk; 100 m -0.16** -0.03 -0.14** -0.12** -0.16** 
Hard to run -0.14** -0.01 -0.16** -0.20** -0.21** 
Hard to participate in sport/exercise -0.13** -0.01 -0.19** -0.20** -0.21** 
Hard to lift something heavy -0.12** 0.01 -0.16** -0.16** -0.19** 
Hard to bath/shower myself -0.12** -0.15** -0.09** -0.02 -0.03 
Hard to do household chores -0.17** -0.11** -0.15** -0.11** -0.14** 
Pain or aches -0.20** -0.07** -0.17** -0.44** -0.30** 
Low energy levels -0.14** -0.02 -0.18** -0.29** -0.33** 

Psychosocial health summary score -0.18** -0.06** -0.22** -0.34** -0.53** 
Emotional sub-scale score -0.13** -0.04* -0.17** -0.32** -0.57** 

Afraid or scared -0.13** -0.04* -0.15** -0.27** -0.48** 
Sad -0.11** -0.01 -0.14** -0.28** -0.54** 
Angry -0.10** -0.04* -0.10** -0.25** -0.40** 
Trouble sleeping -0.09** -0.04* -0.13** -0.22** -0.34** 
Worry about what will happen to me -0.09** -0.03 -0.11** -0.25** -0.47** 

Social sub-scale score -0.15** -0.06** -0.19** -0.24** -0.39** 
Trouble getting along with other kids/teenagers -0.13** -0.06** -0.17** -0.21** -0.35** 
Other kids/teenagers do not want to be my friend -0.14** -0.06* -0.15** -0.21** -0.32** 
Other kids/teenagers tease me -0.11** -0.06** -0.16** -0.21** -0.31** 
Cannot do things others my age can do -0.13** -0.06* -0.18** -0.17** -0.27** 
Hard to keep up with others -0.14** -0.04* -0.17** -0.18** -0.30** 

School sub-scale score -0.16** -0.06** -0.20** -0.26** -0.33** 
Hard to pay attention in class -0.16** -0.05* -0.18** -0.23** -0.31** 
Forget things -0.11** 0.00 -0.12** -0.22** -0.30** 
Trouble keeping up with my schoolwork -0.14** -0.07** -0.16** -0.17** -0.24** 
Miss school because of not feeling well -0.06** -0.04* -0.11** -0.15** -0.15** 
Miss school to go doctor or hospital -0.10** -0.07** -0.11** -0.14** -0.13** 

            
Note: *P< 0.05 and **P< 0.001 (2-tailed). Association was considered low for 0.10–0.29, 335 

moderate for 0.30–0.49 (cells highlighted yellow), and high for 0.50–1.00 (cells highlighted 336 

orange). Correlations with Y-5L items are negative as a higher PedsQL score indicates a better 337 

HRQoL. 338 
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Table 4. Prediction rates of ordered logistic regression of Y-5L levels on physical and 340 

psychosocial health summary scores in overall and by age groups 341 

  Overall (N=7,098) Age 6-8 (N=1,713) Age 9-11 (N=2,359) Age 12-17 (N=3,026) 

MO N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,629 6,614 99.8% 1,601 1,599 99.9% 2,209 2,204 99.8% 2,819 2,814 99.8% 
L2 392 3 0.8% 81 1 1.2% 127 1 0.8% 184 2 1.1% 
L3 56 0 0.0% 22 0 0.0% 17 0 0.0% 17 0 0.0% 
L4 15 0 0.0% 6 0 0.0% 5 0 0.0% 4 0 0.0% 
L5 6 0 0.0% 3 0 0.0% 1 0 0.0% 2 0 0.0% 
Total 7,098 6,617 93.2% 1,713 1,600 93.4% 2,359 2,205 93.5% 3,026 2,816 93.1% 

SC N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,793 6,793 100.0% 1,506 1,498 99.5% 2,288 2,286 99.9% 2,999 2,999 100.0% 
L2 237 0 0.0% 160 0 0.0% 59 0 0.0% 18 0 0.0% 
L3 43 0 0.0% 27 0 0.0% 9 0 0.0% 7 0 0.0% 
L4 15 0 0.0% 13 0 0.0% 1 0 0.0% 1 0 0.0% 
L5 10 0 0.0% 7 0 0.0% 2 0 0.0% 1 0 0.0% 
Total 7,098 6,793 95.7% 1,713 1,498 87.4% 2,359 2,286 96.9% 3,026 2,999 99.1% 

UA N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,583 6,565 99.7% 1,551 1,541 99.4% 2,170 2,165 99.8% 2,862 2,852 99.7% 
L2 428 4 0.9% 122 0 0.0% 163 3 1.8% 143 4 2.8% 
L3 61 0 0.0% 22 0 0.0% 23 0 0.0% 16 0 0.0% 
L4 17 0 0.0% 12 0 0.0% 1 0 0.0% 4 0 0.0% 
L5 9 0 0.0% 6 0 0.0% 2 0 0.0% 1 0 0.0% 
Total 7,098 6,569 92.5% 1,713 1,541 90.0% 2,359 2,168 91.9% 3,026 2,856 94.4% 

PD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 5,104 4,859 95.2% 1,306 1,269 97.2% 1,734 1,637 94.4% 2,064 1,934 93.7% 
L2 1,733 268 15.5% 332 27 8.1% 550 94 17.1% 851 164 19.3% 
L3 211 1 0.5% 55 0 0.0% 60 0 0.0% 96 1 1.0% 
L4 32 0 0.0% 9 0 0.0% 11 0 0.0% 12 0 0.0% 
L5 18 0 0.0% 11 0 0.0% 4 0 0.0% 3 0 0.0% 
Total 7,098 5,128 72.2% 1,713 1,296 75.7% 2,359 1,731 73.4% 3,026 2,099 69.4% 

AD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 4,084 3,392 83.1% 1,179 1,117 94.7% 1,406 1,215 86.4% 1,499 1,094 73.0% 
L2 2,272 965 42.5% 390 54 13.8% 733 271 37.0% 1,149 656 57.1% 
L3 518 30 5.8% 83 0 0.0% 165 10 6.1% 270 24 8.9% 
L4 135 0 0.0% 32 0 0.0% 30 0 0.0% 73 1 1.4% 
L5 89 8 9.0% 29 3 10.3% 25 2 8.0% 35 3 8.6% 
Total 7,098 4,395 61.9% 1,713 1,174 68.5% 2,359 1,498 63.5% 3,026 1,778 58.8% 
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Supplementary Table 1. Distributions of age and sex among respondents included in the study 343 

and the general population in Hong Kong 344 

  

Sample 
(N=7,098) 

General population  
in Hong Kong (mid-year) 

(N=686,200) 
SMD 

Age, mean (SD) 11.7 (3.2) 11.3 (3.5) 0.10 
Age group, % (n)    

6-8 24.1% (1,713) 28.0% (192,000) 
0.19 9-11 33.2% (2,359) 24.6% (168,600) 

12-17 42.6% (3,026) 47.4% (325,600) 
Gender, % (n)    

Male 44.4% (3,152) 51.6% (354,100) 0.14 
Female 55.6% (3,946) 48.4% (332,100) 

        
 345 

Notes: SD = standard deviation; SMD = standardized mean difference 346 

Numbers of people in the Hong Kong general population were rounded to the nearest thousand. 347 

Source: https://www.censtatd.gov.hk/en/web_table.html?id=110-01002348 

https://www.censtatd.gov.hk/en/web_table.html?id=110-01002%20


Supplementary Table 2. Prediction rates of ordered logistic regression of Y-5L levels on (i) 349 

physical and physical health summary score, psychosocial health summary score, age, and sex, 350 

and (ii) all PedsQL responses  351 

 (i) Physical health summary score, psychosocial health summary score, age, and sex 
  Overall (N=7,098) Age 6-8 (N=1,713) Age 9-11 (N=2,359) Age 12-17 (N=3,026) 

MO N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,629 6,610 99.7% 1,601 1,600 99.9% 2,209 2,205 99.8% 2,819 2,812 99.8% 
L2 392 3 0.8% 81 1 1.2% 127 1 0.8% 184 3 1.6% 
L3 56 0 0.0% 22 0 0.0% 17 0 0.0% 17 0 0.0% 
L4 15 0 0.0% 6 0 0.0% 5 0 0.0% 4 0 0.0% 
L5 6 0 0.0% 3 0 0.0% 1 0 0.0% 2 0 0.0% 
Total 7,098 6,613 93.2% 1,713 1,601 93.5% 2,359 2,206 93.5% 3,026 2,815 93.0% 

SC N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,793 6,781 99.8% 1,506 1,496 99.3% 2,288 2,286 99.9% 2,999 2,999 100.0% 
L2 237 0 0.0% 160 0 0.0% 59 0 0.0% 18 0 0.0% 
L3 43 0 0.0% 27 0 0.0% 9 0 0.0% 7 0 0.0% 
L4 15 0 0.0% 13 0 0.0% 1 0 0.0% 1 0 0.0% 
L5 10 0 0.0% 7 0 0.0% 2 0 0.0% 1 0 0.0% 
Total 7,098 6,781 95.5% 1,713 1,496 87.3% 2,359 2,286 96.9% 3,026 2,999 99.1% 

UA N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,583 6,557 99.6% 1,551 1,541 99.4% 2,170 2,162 99.6% 2,862 2,852 99.7% 
L2 428 11 2.6% 122 0 0.0% 163 5 3.1% 143 7 4.9% 
L3 61 0 0.0% 22 0 0.0% 23 0 0.0% 16 0 0.0% 
L4 17 0 0.0% 12 1 8.3% 1 0 0.0% 4 0 0.0% 
L5 9 0 0.0% 6 0 0.0% 2 0 0.0% 1 0 0.0% 
Total 7,098 6,568 92.5% 1,713 1,542 90.0% 2,359 2,167 91.9% 3,026 2,859 94.5% 

PD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 5,104 4,857 95.2% 1,306 1,269 97.2% 1,734 1,639 94.5% 2,064 1,928 93.4% 
L2 1,733 266 15.3% 332 36 10.8% 550 92 16.7% 851 165 19.4% 
L3 211 1 0.5% 55 0 0.0% 60 0 0.0% 96 1 1.0% 
L4 32 0 0.0% 9 0 0.0% 11 0 0.0% 12 0 0.0% 
L5 18 0 0.0% 11 0 0.0% 4 0 0.0% 3 0 0.0% 
Total 7,098 5,124 72.2% 1,713 1,305 76.2% 2,359 1,731 73.4% 3,026 2,094 69.2% 

AD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 4,084 3,407 83.4% 1,179 1,115 94.6% 1,406 1,219 86.7% 1,499 1,084 72.3% 
L2 2,272 976 43.0% 390 69 17.7% 733 277 37.8% 1,149 650 56.6% 
L3 518 31 6.0% 83 0 0.0% 165 11 6.7% 270 25 9.3% 
L4 135 0 0.0% 32 0 0.0% 30 0 0.0% 73 1 1.4% 
L5 89 7 7.9% 29 3 10.3% 25 2 8.0% 35 3 8.6% 
Total 7,098 4,421 62.3% 1,713 1,187 69.3% 2,359 1,509 64.0% 3,026 1,763 58.3% 



 (ii) All PedsQL responses 
  Overall (N=6,777) Age 6-8 (N=1,564) Age 9-11 (N=2,250) Age 12-17 (N=2,963) 

MO N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,329 6,316 99.8% 1,463 1,461 99.9% 2,106 2,098 99.6% 2,760 2,752 99.7% 
L2 378 7 1.9% 76 1 1.3% 121 4 3.3% 181 8 4.4% 
L3 52 0 0.0% 18 0 0.0% 17 0 0.0% 17 0 0.0% 
L4 13 0 0.0% 5 0 0.0% 5 0 0.0% 3 0 0.0% 
L5 5 0 0.0% 2 0 0.0% 1 0 0.0% 2 0 0.0% 
Total 6,777 6,323 93.3% 1,564 1,462 93.5% 2,250 2,102 93.4% 2,963 2,760 93.1% 

SC N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,493 6,468 99.6% 1,375 1,354 98.5% 2,181 2,176 99.8% 2,937 2,937 100.0% 
L2 223 7 3.1% 149 12 8.1% 57 6 10.5% 17 0 0.0% 
L3 40 0 0.0% 24 0 0.0% 9 0 0.0% 7 0 0.0% 
L4 12 0 0.0% 10 0 0.0% 1 0 0.0% 1 0 0.0% 
L5 9 0 0.0% 6 1 16.7% 2 0 0.0% 1 0 0.0% 
Total 6,777 6,475 95.5% 1,564 1,367 87.4% 2,250 2,182 97.0% 2,963 2,937 99.1% 

UA N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 6,293 6,270 99.6% 1,422 1,414 99.4% 2,071 2,063 99.6% 2,800 2,792 99.7% 
L2 408 13 3.2% 112 4 3.6% 154 5 3.2% 142 10 7.0% 
L3 55 0 0.0% 17 0 0.0% 22 0 0.0% 16 0 0.0% 
L4 13 0 0.0% 8 0 0.0% 1 0 0.0% 4 0 0.0% 
L5 8 0 0.0% 5 0 0.0% 2 0 0.0% 1 0 0.0% 
Total 6,777 6,283 92.7% 1,564 1,418 90.7% 2,250 2,068 91.9% 2,963 2,802 94.6% 

PD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 4,878 4,542 93.1% 1,196 1,144 95.7% 1,658 1,559 94.0% 2,024 1,849 91.4% 
L2 1,656 508 30.7% 304 48 15.8% 520 167 32.1% 832 318 38.2% 
L3 194 2 1.0% 45 1 2.2% 57 1 1.8% 92 2 2.2% 
L4 31 0 0.0% 8 0 0.0% 11 1 9.1% 12 0 0.0% 
L5 18 0 0.0% 11 1 9.1% 4 0 0.0% 3 0 0.0% 
Total 6,777 5,052 74.5% 1,564 1,194 76.3% 2,250 1,728 76.8% 2,963 2,169 73.2% 

AD N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

N 
Correct prediction 

n % n % n % n % 
L1 3,897 3,280 84.2% 1,086 1,019 93.8% 1,340 1,145 85.4% 1,471 1,138 77.4% 
L2 2,186 1,100 50.3% 357 87 24.4% 702 316 45.0% 1,127 698 61.9% 
L3 492 58 11.8% 73 2 2.7% 155 18 11.6% 264 47 17.8% 
L4 119 0 0.0% 23 0 0.0% 28 0 0.0% 68 5 7.4% 
L5 83 16 19.3% 25 2 8.0% 25 6 24.0% 33 4 12.1% 
Total 6,777 4,454 65.7% 1,564 1,110 71.0% 2,250 1,485 66.0% 2,963 1,892 63.9% 
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Supplementary Figure 1. Distributions of respondents with no problems in Y-5L dimensions, EQ VAS score, and PedsQL summary scores by (a) 353 

primary schools and (b) secondary schools 354 

(a) Primary schools 355 

356 



(a) Primary schools  357 



(b) Secondary schools  358 

359 



(b) Secondary schools 360 

 361 

 362 

 363 

 364 

 365 

 366 

 367 

 368 

 369 

 370 

Notes: Error bars represent 95% confidence intervals for the proportions of respondents with no problems in the Y-5L dimensions, the mean EQ 371 

VAS score, and mean PedsQL summary scores. 372 

P01 to P12 and S01 to S07 represent the twelve primary schools and seven secondary schools, respectively. 373 


