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[bookmark: _Hlk168476847]Appendix 1: How does this study meet the assumptions and requirements of the Rasch model?

The Rasch model has distinctive and attractive features, e.g., linear, additive, and invariant values on an interval-level measurement scale. However, these features only apply when the data fit the Rasch model’s requirements [1]. Consequently, the Rasch model necessitates specific research assumptions and prerequisites, including unidimensionality, local independence of each person’s (respondent’s) score, non-speed survey, equal item discrimination, and low susceptibility to guessing, which will be described as follows. 
First, the unidimensionality of the four dimensions and two summary scores of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS) needs to be verified. Although Hao et al. [2] demonstrated that this version has a four-dimensional structure and that the Health-related Quality of Life (HRQoL) summary score is unidimensional, the unidimensionality of its individual subscales has not yet been examined. Therefore, before conducting Rasch analysis, this study conducted CFA (Verification of the unidimensionality assumption in the main text) to verify the unidimensionality assumption. Furthermore, the unidimensionality was re-verified in the subsequent Rasch measurement method.
Second, the local independence of each respondent’s score should be confirmed [1]. Local independence is the underlying assumption of latent variable models [3]. This study evaluated and examined it from two perspectives (measurement scenarios and statistical tests):
· From the measurement scenarios perspective, it is essential to ensure that each respondent’s response to each item (survey) is an independent decision, without any cheating or cooperation (pair, group, etc.) [4]. This study conducted a traditional anonymized paper-and-pencil self-administered survey in the school setting, providing a prerequisite for meeting the above requirements. Several effective measures were implemented during the field survey stage to maintain independence. Both the questionnaire and the survey administration manual emphasized the non-test nature of the survey (no right or wrong answers) as well as the completely voluntary participation and unconditional withdrawal at any time. While answering the questionnaire, interviewers always stood on the podium to answer questions and supervise. After completing the answer, the questionnaire was collected on the spot. Finally, during the preliminary screening, cleaning, and data entry process, great attention was paid to identifying questionnaires with the same handwriting or response style, especially adjacent ones. All these efforts minimize plagiarism and cooperation, thereby upholding participant answers’ independence.
· From the statistical tests perspective, local independence and unidimensionality are interlinked. The establishment of the unidimensionality assumption indirectly confirms the presence of local independence [5]. Therefore, by checking unidimensionality, information about local independence can be obtained. Furthermore, the most widely accepted method of evaluating local independence is the largest standardized residual correlations, also known as Yen’s Q3 coefficient [6]. If the value of this coefficient between two items does not exceed 0.70, it indicates that the local independence assumption is not violated [7]. Detailed results are given in Table A31–A36 (Appendix 12).
[bookmark: _Hlk156117468]Third, the survey should be non-speed-based, meaning respondents should not be subjected to time constraints during the survey [8]. In this study’s field survey stage, non-speed-based administration was employed. Both the questionnaire and the survey administration manual explicitly emphasized that “there is no time limit for filling in the questionnaire, so please don’t rush; take your time filling it in.”
	
Fourth, the two remaining requirements (equal item discrimination and low susceptibility to guessing) are specific to the Rasch model. The idealized nature of the Rasch model means that all items possess equal discrimination power in distinguishing persons (respondents) with more or less agreeability. The prevailing opinion for equal item discrimination is to assume that items exhibit model-specified item discrimination [7]. Furthermore, due to its low susceptibility to guessing requirements, the Rasch model cannot identify guesses only based on the respondent’s score. Therefore, the guessed answer is temporarily ignored. However, guessing is an essential off-trait behavior that produces measurement disturbances [1]. Thus, during this study’s field survey stage, the greatest efforts have been made to reduce this phenomenon.
A2

Appendix 2: Parameter setting of the Rasch model

The polytomous counterparts of the Rasch model family include the rating scale model (RSM) and partial credit model (PCM) [9, 10]. This study used PCM and the joint maximum likelihood estimation (JMLE) method [10]. The self-reported PedsQL™ 4.0 GCS’s responses were categorized consistently on a 5-point rating scale. However, since using IRT (Rasch) in studies on the psychometric properties of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS is rare, there is limited evidence regarding whether Chinese Mainland adolescent respondents interpret the rating scale in the same way. Based on the above, the more general PCM was chosen as the primary model over the specific RSM (a special case of PCM), with RSM additionally applied in subsequent analyses to further examine the results. Additionally, the PCM was deemed more appropriate to align with previous international studies on PedsQL™ 4.0, which predominantly use PCM [11–13].
[bookmark: _Hlk158923142]According to the Rasch model, only two attributes can determine a person’s responses to an item—the person’s “ability” (or “agreeability”) and the item’s “difficulty” (or “endorsability”); they jointly constitute the latent trait’s estimation [1, 9, 10]. As a probabilistic model, Rasch can place a matrix of persons’ ability (agreeability) and items’ difficulty (endorsability) on the same linear scale [1, 9, 10]. 
The interpretation of the Rasch model varies subtly depending on the measurement scenario. In educational contexts assessing knowledge, the person represents the test-taker, while the item represents the test question. Test-takers have a higher probability of correctly answering “easier” test questions compared to “difficult” ones. Furthermore, test-takers with higher “abilities” exhibit a higher probability of answering test questions correctly, particularly when the questions are more challenging, compared to test-takers with lower “abilities” [1]. 
In the measurement of psychosocial constructs, as applied in this study, the person represents the respondent, and the item represents an item in the measurement instrument (scale or questionnaire). Regarding the person, it’s no longer a matter of “ability” but rather “agreeability,” which reflects their alignment with the latent trait being measured (e.g., the HRQoL in this study) and their tendency to support specific response options. Regarding items, it’s no longer a matter of “difficulty” but rather “endorsability,” which reflects their likelihood of being endorsed by respondents with varying levels of the latent trait (e.g., the HRQoL in this study). 
In connection with this study, the basic mathematical formula used for constructing measures through responses to the PCM is [9, 10]:
	

	Where:
	

	
	 is the probability that person (respondent) , on encountering item , would be observed (or would respond) in category;

	
	is the probability that the observation (or response) would be in category ;

	
	 is the “agreeability” measure of person (respondent) ;

	
	 is the “endorsability” measure of item with the impediment to being observed in category  relative to .


Rasch measures, represented as “logits” (log-odd units), capture the local distance differences between persons (respondents) and items. Typically, a score of 0 is conventionally assigned to the average endorsability of items or average agreeabilities of persons [1, 9, 10]. In essence, each ordinal raw score obtained from the rating scales is converted into an interval-level measure [1], that is, as a qualitative level of the latent trait’s expression (e.g., the HRQoL in this study), represented by a quantity or count.

Appendix 3: Six features of the Rasch measurement method

The Rasch measurement method involved six features: (1) rating scale analysis, (2) item response validity, (3) test unidimensionality and local independence, (4) Rasch-generated reliability, (5) hierarchical ordering and test targeting (person-item map), and (6) differential item functioning. These features ensured a comprehensive evaluation of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s effectiveness in various contexts.
(1) Rating scale analysis
First and foremost, the self-reported PedsQL™ 4.0 GCS is the scale oriented with latent variable, which is “essential” for the four aspects of “measure and sample” (See Stage 1 of Table A1 for details) [14, 15]. In addition, this study analyzed the 5-point rating scales’ appropriateness of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s items based on the other three-stage guidelines for rating scales [14–16]. Specifically, category frequency, average measures, and the outlier-sensitive fit mean-square (Outfit MnSq) values were examined to finalize a final rating scale structure that met the guidelines outlined in Stages 2–4 of Table A1.
	Table A1 Guidelines for rating scales

	Stage
	Guideline
	
	Importance

	
	
	
	Measure
	
	Sample

	
	
	
	Measure stability
	Measure accuracy (fit)
	
	Description of 
this sample
	Inference for 
next sample

	1
	Scale oriented with latent variable
	
	Essential
	Essential
	
	Essential
	Essential

	2
	At least 10 observations of each category
	
	Essential
	Helpful
	
	—
	Helpful

	3
	Average measures advance monotonically with category
	
	Helpful
	Essential
	
	Essential
	Essential

	4
	Outfit MnSq values of each category less than 2.0
	
	Helpful
	Essential
	
	Helpful
	Helpful

	Note. Outfit MnSq = outlier-sensitive fit mean-square.



(2) Item response validity
Once the rating scale performance was confirmed or optimized, goodness-of-fit statistics were used to examine how well the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s items fit the Rasch model’s expectations for hierarchical thresholds [1]. Fit statistics are routinely reported in two types of the mean-square (MnSq)—the inlier-sensitive fit (Infit) MnSq and outlier-sensitive fit (Outfit) MnSq, as well as their z-standardized values (Infit Zstd and Outfit Zstd) [17]. 
Generally, Inﬁt/Outﬁt MnSq values between 0.5 and 1.5, and/or associated with their Zstd values between −2 and 2, are regarded as acceptable when evaluating whether items of one instrument measure the same underlying unidimensional latent trait [1, 18, 19]. When 95% of the instrument’s items show an acceptable fit, the unidimensionality can also be guaranteed [20]. 
Items displaying MnSq > 1.5 and/or Zstd > 2 indicate responses are erratic (i.e., misﬁtting) or potential scoring inaccuracies, or belong to a different latent trait [18, 21]. Conversely, MnSq < 0.5 and/or Zstd < −2 indicates less variation (i.e., overfitting) [22]. In empirical research, overfitting may be acceptable for measuring certain abilities or psychosocial constructs [1]. Retaining overfitting items is justifiable as they do not affect unidimensionality and pose minimal risk to unpredictability and a distorted measurement system [17]. Thus, this study focused solely on identifying misfitting items of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS, rather than addressing overﬁtting items. 
(3) Test unidimensionality and local independence
The Rasch measurement method uniquely evaluates an instrument’s internal construct validity, particularly focusing on unidimensionality (i.e., the extent to which items in an instrument measure a single construct) [1, 22]. This study conducted the Rasch-based principal component analysis of residuals (PCAR) to examine the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s unidimensionality [23]. The PCAR expected that the Rasch-identified construct should account for over 50% of the total variance, and after removing principal components, the residuals for item/person interactions may be randomly distributed and show no structure [7, 24]. Additionally, the eigenvalue of the unexplained variance in the first contrast (the largest secondary dimension after the Rasch-derived construct is removed) is an important indicator of unidimensionality [7, 23]. Specifically, if the eigenvalue is < 2.0, these items are considered unidimensional; conversely, if the eigenvalue is > 2.0, additional dimension may be present [7, 23].
[bookmark: _Hlk177122270]The most widely accepted method of evaluating local independence is Yen’s Q3 coefficient [25]. This study used Yen’s Q3 coefficient to assess the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s local independence. If the coefficient values between item pairs are ≤ 0.70, the local independence assumption is considered not to be violated [7].
(4) Rasch-generated reliability
[bookmark: _Hlk188691429]The Rasch model provides two unbiased reliability indicators: the reliability coefficient and separation index [1, 18]. They are indicators of measurement precision, aiming to reflect the ability to separate people. Each reliability indicator involves person and item features, resulting in four indicators: person reliability coefficient (PR), item reliability coefficient (IR), person separation index (PS), and item separation index (IS) [1, 18].
PR is interpreted as the replicability of the person ordering, and IR provides information regarding the reliability of items; both range from 0 to 1.0 [1, 18]. Similar to Cronbach’s alpha (α), PR and IR values > 0.70 are considered acceptable, > 0.80 as good, and > 0.90 as excellent [1, 18]. Additionally, PR evaluates whether the instrument discriminates the sample into enough levels for the established purpose. PR values of 0.5 indicate that the persons can be distinguished into 1 or 2 levels, 0.8 indicates 2 or 3 levels, and 0.9 indicates 3 or 4 levels [7, 17, 21]. Low PR values (< 0.8) indicate a limited number of items or a narrow range of person measures (i.e., lacking sufficient persons with more extreme status) [1, 7, 18]. A low IR value implies that the sample size is insufficient for precisely locating the items on the latent trait [1, 7, 18].
PS and IS are valuable for assessing instrument function. Both indices have no ceiling effect, with a minimum of 0 and no maximum [1, 7, 18]. PS classifies the person, with values of 1.5 indicating an acceptable level, 2.0 indicating a good level, and 3.0 indicating an excellent level [1, 18, 22]. It is worth noting that low PS values (< 0.80) with a relevant person sample imply that the instrument may not be sensitive enough (perhaps due to a limited number of items or a narrow range of person measures) to distinguish between persons with high and low levels of the latent trait [18]. IS verifies the item hierarchy, and a low value (< 3.0) implies that the person sample is insufficient to conﬁrm the item endorsability hierarchy of the instrument [18].
[bookmark: _Hlk153671487](5) Hierarchical ordering and test targeting (person-item map)
In the Rasch model, the instrument’s unidimensional acceptable fit is eventually expressed as logit scores analysis and calibrated along a hierarchical order from mild to severe state (trait) [1, 18]. In this same linear interval-level measurement continuum (also referred to as a “person-item map” or “Wright map”) [1], the visual inspection evidence can be clearly obtained. In this study, this evidence can check whether the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s items adequately targeted (or encompassed) adolescent respondents’ HRQoL levels. Intuitively, a greater positive score indicates that adolescent respondents have higher HRQoL levels (better HRQoL). Ideally, the difference between person and item measures should be approximately 0.0 logits, indicating that the items are well-targeted to the adolescent respondents’ HRQoL levels. However, differences within a certain range are often tolerated in empirical studies. Specifically, a difference score < 1.0 logits indicates slight mistargeting, whereas a difference score ≥ 1.0 logits indicates significant mistargeting [1, 18].
(6) Differential item functioning
[bookmark: _Hlk169774698][bookmark: _Hlk186364762]The Rasch-based differential item functioning (DIF) is utilized to assess whether different groups (stratified by age, gender, cultural or educational level, etc.) have systematically different responses despite having equal levels of the latent trait being measured [1, 18]. DIF can show that certain survey items do not reflect the same levels of the latent trait in different respondent groups, which poses challenges when combining or comparing data between groups, as it may compromise the validity and fairness of the measurement [1, 18]. 
In Rasch-based DIF studies, the null hypothesis assumes that for each item, there is no interaction between grouping variables and item function, and all subgroups’ local endorsability estimates are the same within error [7]. This hypothesis is rejected if the t-test (e.g., Rasch-Welch’s t-test) shows that the mean response levels of different subgroups are statistically different on some items [7, 26].
DIF can manifest in two forms: uniform DIF (UDIF) and non-uniform DIF (NUDIF) [27]. UDIF occurs when an item exhibits consistent DIF, regardless of the trait level. When NUDIF is present, the magnitude of the effect varies depending on the latent trait level [1, 18]. 
This study employed UDIF analysis to examine whether the endorsability calibrations of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS’s items were stable or invariable across gender and grade groups. UDIF was identified by applying two recommended steps: First, paired t-tests were conducted using Rasch-Welch’s t-statistics to detect statistically significant differences [7]. Due to multiple comparisons of each item, the Bonferroni correction technique was applied [28]. Second, UDIF contrasts were employed, focusing on items with differences in endorsability measures of ≥ 0.50 logits (i.e., substantive UDIF) [7, 29].
[bookmark: _Hlk186365572]Appendix 4: Ancillary bifactor measures about dimensionality

[bookmark: _Hlk175662931]Regarding the auxiliary bifactor measures about dimensionality, indicators are divided into model level and item level. At the model level, these indicators include the explained common variance (ECV), the percent of uncontaminated correlations (PUC), and the average relative parameter bias (). At the item level, they include the item explained common variance (IECV) and the absolute relative parameter bias ().
(1) Model-level indicators
The ECV reflects the proportion of variance attributable to the general factor relative to the total common variance explained by both the general and specific factors. A high ECV value indicates that an instrument predominantly measures a single common construct, whereas lower values suggest the presence of multiple substantive dimensions [30–33]. For the general factor, this indicator equals ECV. For specific factors,  reflects the strength of a specific factor relative to the total explained common variance of all items, including those not loading on the specific factor of interest [34]. According to Bonifay et al. [35], when ECV > 0.70, relative bias is typically < 10%, and when ECV > 0.80, relative bias is generally < 5%.
The PUC represents the proportion of covariance terms reflecting variance solely from the general factor. A higher PUC value indicates that the correlation matrix is more strongly dominated by general-factor information, thereby reducing the likelihood of biased parameter estimates under a unidimensional model [32]. Generally, a PUC > 0.80 suggests that a unidimensional model might be reasonable [36, 37]. 
In fact, along with ECV, PUC influences the degree of parameter bias in the unidimensional solution. Rodriguez, Reise, and Haviland state that “when general ECV is > 0.70 and PUC is > 0.70, relative bias will be slight, and the common variance can be regarded as essentially unidimensional” [32]. Additionally, Reise, Scheines, Widaman, and Haviland noted that “when PUC < 0.80, general ECV > 0.60 and  > 0.70 suggest that the presence of some multidimensionality is not severe enough to disqualify the interpretation of the instrument as primarily unidimensional” [36, 37]. Failure to meet these cutoffs suggests that the instrument is best conceptualized as multidimensional. Put simply, as PUC increases, a low ECV is less likely to indicate problems with claiming that an instrument measures a single dominant construct. When PUC is lower, a low ECV is more likely to correctly indicate that the instrument should not be interpreted as measuring a single dominant construct.
[bookmark: _Hlk212325478]The  quantifies the average bias across all items in a model. It provides a summary statistic indicating the overall degree of bias in parameter estimates when comparing a multidimensional (e.g., bifactor) model with a unidimensional model [31, 32]. This indicator is useful for assessing the general level of bias across a set of items, giving an overall sense of how much the multidimensional structure affects parameter estimates. An  value close to 0 indicates that, on average, the parameters are unbiased. Typically, an  < 0.10 is considered to indicate minimal bias, suggesting that the multidimensional structure does not meaningfully distort parameter estimates. According to Muthén et al.,  ≤ 0.15 is acceptable and poses no serious concern [38]. When  > 0.15, the degree of multidimensionality may affect parameter estimates to an extent that is not acceptable, particularly when high precision is required.
(2) Item-level indicators
[bookmark: _Hlk212321566]Unlike the ECV, the IECV provides information about the “extent to which an item’s responses are accounted for by variation on the latent general dimension alone, and thus acts as an assessment of unidimensionality at the individual item level” [39]. Put simply, IECV indicates whether an item primarily measures a single dominant construct or multiple subdimensions. According to Stucky and Edelen, selecting items with large loadings on the general factor and IECV “> 0.80 or 0.85 will typically yield a fairly unidimensional item set that reflects the content of the general dimension” [34].
[bookmark: _Hlk212321557], on the other hand, measures the absolute bias for each individual item’s parameter. It assesses the degree to which a specific item’s parameter estimate is biased due to the multidimensionality of the data [31, 32]. This indicator is particularly valuable when evaluating the reliability of individual items within a scale, allowing researchers to identify items that may not perform well in a multidimensional context. An  value close to 0 suggests that the item’s parameter is stable and unbiased. Typically, an  value < 0.10 indicates that the item’s parameter is relatively unaffected by multidimensionality, reflecting minimal impact; a value of 0.10–0.15 is considered acceptable and poses no serious concern [38]. When an  value > 0.15, it suggests that multidimensionality of the data is affecting the parameter estimates to a degree that may not be acceptable, especially in contexts where high precision is required.

Appendix 5: Ancillary bifactor measures about model-based reliability

[bookmark: _Hlk162512501]Several statistical indices have been proposed to examine the (potential) multidimensionality of the data and to determine the adequacy of a total score and the relative (additional) gain by scoring subscores when a bifactor structure with uncorrelated group factors is modeled [40]. These model-based reliability estimates can provide information about the reliability of multidimensional instruments (that conform to a bifactor structure) [41]. We calculated the coefficient omega (), the omega subscale coefficient (), the omega hierarchical coefficient (), the omega hierarchical subscale coefficient (), the percentage of reliable variance (PRV), the factor determinacy (FD), and the construct reliability/replicability (H index) [31, 32, 42].
The  measures the proportion of raw total score variance that can be attributed to all common factors (i.e., true score variance, which excludes error variance).  It is “a factor analytic model-based estimate of the reliability (true score variance over observed score variance) of unit-weighted test scores” [31, 32]. It can also be adapted to measure the proportion of raw subscale score variance that can be attributed to all common factors (i.e., ). Put simply, it measures internal consistency (reliability) of multidimensional instruments in a manner that is more trustworthy, with a value > 0.70 indicating a reliable score [43]. 
The  measures the proportion of raw total score variance that can be attributed to the general factor when simultaneously accounting for the specific factors. It quantifies the degree to which the raw total score is a univocal indicator of the general factor [31, 32]. Put simply, it measures how reliably both summary scores reflect general conformity to Psychosocial Health (PSH) and HRQoL, respectively. When  is high (> 0.80), it suggests that the total scores can be considered essentially unidimensional [36].
[bookmark: _Hlk162536364]The  measures the proportion of explained subscale score variance uniquely accounted for by the corresponding specific factor, after partialling out the variance accounted for by the general factor. A low  precludes a meaningful interpretation of the raw subscale score as a clear indicator of a specific factor [31, 32]. Put simply, it measures how reliably both specific summary scores’ subscale score measures conformity to the corresponding specific PSH and HRQoL.
The PRV in the raw total score that is due to the general factor is the ratio of  to . The PRV in each raw subscale score that is due to its intended specific factor is the ratio of  to  [31, 32]. No empirically derived guidelines exist for total score PRV. Li et al. chose PRV > 75% cutoff, showing over 75% of the reliable variance in the total score should be due to the general factor [44]. No empirically derived guidelines exist for subscale score PRV either. If the subscale score PRV < 50%, then less than 50% of the reliable variance in that subscale score is due to its specific factor, which means that the subscale score has questionable added value beyond the total score [45]. It should be noted that the PRV should be given more consideration, because it better accounts for the context (i.e., ).
[bookmark: _Hlk212332365]FD is the correlation between factor scores and the factors. An FD value > 0.90 indicates that the factor scores are reliable estimates of true individual differences on the factor, meaning that any observed differences in the scores reflect real differences among individuals [46]. Gorsuch suggests that factor score estimates should only be used when FD > 0.90 to ensure the scores are meaningful and reliable [46]. 
[bookmark: _Hlk212332588]H index is a measure of construct replicability conceptualized by Hancock and Mueller [47], which “represents the correlation between a factor and an optimally-weighted item composite.” A H index > 0.80 would indicate that the latent variable is likely to be stable and replicable across studies and useful in a structural equation modeling (SEM) measurement model [31, 32, 47]. 
Appendix 6: Missing values and data distribution characteristics

	Table A2 Distribution characteristics of the row data of the Mandarin Chinese self-reported PedsQL™ 4.0 GCS

	Item & subscale label
	N
	MV
(%)
	Distribution of responders (%) over the response options
	M
	SD
	Mdn
	IQR
	Item-rest correlation
	Skewness (SE)
	z-value of skewness
	Kurtosis (SE)
	z-value of
kurtosis
	D-
value
	W-value

	
	
	
	0
	1
	2
	3
	4
	
	
	
	
	Item- subscale
	Item-
PSH
	Item-HRQoL
	
	
	
	
	
	

	[bookmark: _Hlk180091301]PhF
	4312
	1.7
	—
	—
	—
	—
	—
	28.25
	3.13
	29
	27–30
	—
	—
	—
	−1.879 (0.037)
	−50.395
	  5.245 (0.075)
	  70.344
	0.187
	0.835

	PhF-01: Hard to walk more than one block
	4375
	0.2
	NA
	0.1
	0.7
	3.8
	95.4
	3.95
	0.27
	4
	4–4
	0.476
	—
	0.334
	−5.626 (0.037)
	−150.869
	  36.439 (0.075)
	  488.710
	0.535
	0.206

	PhF-02: Hard to run
	4374
	0.3
	0.0
	0.3
	3.4
	13.3
	82.9
	3.79
	0.51
	4
	4–4
	0.685
	—
	0.521
	−2.609 (0.037)
	−69.966
	  7.200 (0.075)
	  96.566
	0.490
	0.467

	PhF-03: Hard to do sports activity or exercise
	4374
	0.3
	0.1
	0.6
	5.5
	43.8
	50.0
	3.43
	0.64
	3.5
	3–4
	0.733
	—
	0.524
	−0.897 (0.037)
	−24.045
	  0.955 (0.075)
	  12.803
	0.315
	0.734

	PhF-04: Hard to lift something heavy
	4373
	0.3
	0.1
	0.8
	9.8
	52.6
	36.8
	3.25
	0.66
	3
	3–4
	0.690
	—
	0.493
	−0.566 (0.037)
	−15.169
	  0.386 (0.075)
	  5.182
	0.280
	0.781

	PhF-05: Hard to take a bath or shower
	4375
	0.2
	NA
	0.0
	0.6
	7.9
	91.5
	3.91
	0.31
	4
	4–4
	0.625
	—
	0.479
	−3.541 (0.037)
	−94.959
	  13.209 (0.075)
	  177.155
	0.530
	0.315

	PhF-06: Hard to do chores around the house
	4376
	0.2
	NA
	0.1
	2.7
	15.4
	81.9
	3.79
	0.47
	4
	4–4
	0.626
	—
	0.510
	−2.268 (0.037)
	−60.812
	  4.760 (0.075)
	  63.841
	0.490
	0.485

	PhF-07: Hurt or ache
	4373
	0.3
	0.1
	1.6
	12.0
	60.6
	25.6
	3.10
	0.66
	3
	3–4
	0.588
	—
	0.488
	−0.512 (0.037)
	−13.733
	  0.800 (0.075)
	  10.735
	0.304
	0.785

	PhF-08: Have low energy
	4376
	0.2
	0.1
	2.6
	13.5
	61.7
	22.2
	3.03
	0.68
	3
	3–3
	0.638
	—
	0.548
	−0.582 (0.037)
	−15.599
	  0.920 (0.075)
	  12.333
	0.319
	0.789

	EmF
	4325
	1.4
	—
	—
	—
	—
	—
	13.30
	3.52
	14
	10–16
	—
	—
	—
	−0.579 (0.037)
	−15.538
	−0.569 (0.074)
	−7.647
	0.177
	0.938

	EmF-01: Feel afraid or scared
	4374
	0.3
	0.2
	3.4
	24.9
	56.3
	15.2
	2.83
	0.72
	3
	2–3
	0.785
	0.723
	0.691
	−0.385 (0.037)
	−10.344
	  0.285 (0.074)
	  3.832
	0.308
	0.829

	EmF-02: Feel sad or blue
	4373
	0.3
	0.2
	6.2
	32.4
	53.4
	7.8
	2.62
	0.73
	3
	2–3
	0.795
	0.719
	0.679
	−0.399 (0.037)
	−10.711
	  0.152 (0.074)
	  2.041
	0.310
	0.829

	EmF-03: Feel angry
	4372
	0.3
	0.3
	5.2
	26.4
	48.0
	20.2
	2.83
	0.82
	3
	2–3
	0.796
	0.725
	0.679
	−0.362 (0.037)
	−9.731
	−0.172 (0.074)
	−2.314
	0.266
	0.859

	EmF-04: Trouble sleeping
	4371
	0.3
	0.8
	11.7
	23.1
	42.3
	22.2
	2.73
	0.96
	3
	2–3
	0.708
	0.671
	0.639
	−0.456 (0.037)
	−12.253
	−0.478 (0.074)
	−6.424
	0.254
	0.875

	EmF-05: Worry about what will happen
	4373
	0.3
	1.8
	19.1
	31.7
	43.9
	3.5
	2.28
	0.87
	2
	2–3
	0.788
	0.716
	0.680
	−0.423 (0.037)
	−11.356
	−0.544 (0.074)
	−7.309
	0.269
	0.854

	SoF
	4320
	1.5
	—
	—
	—
	—
	—
	15.82
	3.00
	16
	15–18
	—
	—
	—
	−1.342 (0.037)
	−36.018
	  1.612 (0.074)
	  21.636
	0.190
	0.869

	SoF-01: Trouble getting along with other teens
	4374
	0.3
	0.0
	2.2
	11.5
	54.2
	32.2
	3.16
	0.71
	3
	3–4
	0.737
	0.646
	0.635
	−0.625 (0.037)
	−16.783
	  0.479 (0.074)
	  6.436
	0.272
	0.797

	SoF-02: Other teens do not want to be friend
	4373
	0.3
	0.1
	2.6
	9.9
	37.1
	50.3
	3.35
	0.77
	4
	3–4
	0.763
	0.698
	0.670
	−1.072 (0.037)
	−28.770
	  0.752 (0.074)
	  10.101
	0.304
	0.760

	[bookmark: _Hlk180091105][bookmark: _Hlk180091114]SoF-03: Other teens tease
	4368
	[bookmark: _Hlk180091095]0.4
	0.1
	3.4
	15.5
	72.1
	8.9
	2.86
	0.61
	3
	3–3
	0.639
	0.608
	0.585
	−0.912 (0.037)
	−24.480
	  2.115 (0.074)
	  28.398
	0.399
	0.711

	SoF-04: Cannot do things that other teens can do
	4372
	0.3
	0.1
	2.5
	9.8
	41.9
	45.6
	3.30
	0.76
	3
	3–4
	0.725
	0.674
	0.659
	−0.992 (0.037)
	−26.632
	  0.831 (0.074)
	  11.150
	0.277
	0.776

	SoF-05: Hard to keep up with peers
	4371
	0.3
	0.2
	4.4
	9.9
	52.6
	32.9
	3.14
	0.78
	3
	3–4
	0.746
	0.677
	0.666
	−0.903 (0.037)
	−24.243
	  0.992 (0.074)
	  13.320
	0.285
	0.794

	ScF
	4335
	1.1
	—
	—
	—
	—
	—
	14.63
	2.48
	15
	13–16
	—
	—
	—
	−0.703 (0.037)
	−18.897
	  0.084 (0.074)
	  1.130
	0.161
	0.945

	ScF-01: Hard to pay attention in class
	4375
	0.2
	0.3
	6.3
	29.5
	59.7
	4.3
	2.62
	0.68
	3
	2–3
	0.676
	0.638
	0.593
	−0.728 (0.037)
	−19.584
	  0.535 (0.074)
	  7.196
	0.354
	0.779

	ScF-02: Forget things
	4372
	0.3
	0.2
	6.0
	29.5
	59.9
	4.5
	2.63
	0.67
	3
	2–3
	0.654
	0.649
	0.618
	−0.696 (0.037)
	−18.712
	  0.491 (0.074)
	  6.606
	0.354
	0.778

	ScF-03: Trouble keeping up with schoolwork
	4374
	0.3
	0.4
	8.7
	41.2
	43.5
	6.2
	2.46
	0.76
	2
	2–3
	0.620
	0.599
	0.584
	−0.201 (0.037)
	−5.396
	−0.066 (0.074)
	−0.892
	0.258
	0.850

	ScF-04: Miss school because of not feeling well
	4376
	0.2
	NA
	0.4
	6.4
	55.5
	37.6
	3.30
	0.60
	3
	3–4
	0.486
	0.474
	0.533
	−0.362 (0.037)
	−9.739
	−0.055 (0.074)
	−0.745
	0.317
	0.752

	ScF-05: Miss school to go to the doctor or hospital
	4378
	0.2
	0.1
	0.1
	2.8
	31.9
	65.1
	3.62
	0.56
	4
	3–4
	0.567
	0.522
	0.565
	−1.244 (0.037)
	−33.458
	  1.509 (0.074)
	  20.296
	0.405
	0.648

	[bookmark: _Hlk180091811]PSH
	4212
	3.9
	—
	—
	—
	—
	—
	43.84
	7.73
	46
	39–49
	—
	—
	—
	−0.880 (0.038)
	−23.314
	  0.392 (0.075)
	−5.202
	0.124
	0.942

	[bookmark: _Hlk180091827]HRQoL
	4145
	5.5
	—
	—
	—
	—
	—
	72.15
	9.68
	74
	67–79
	—
	—
	—
	−1.077 (0.038)
	−28.317
	  1.317 (0.076)
	  17.313
	0.125
	0.932

	Note. PedsQL™ 4.0 GCS = Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales, MV = missing value, SE = standard error, z-value of skewness = skewness value/SE of skewness, z-value of kurtosis = kurtosis value/SE of kurtosis, 
D-value = Lilliefors corrected Kolmogorov-Smirnov test statistic, W-value = Shapiro-Wilk test statistic. 
[bookmark: _Hlk186362095]PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, PSH = Psychosocial Health, HRQoL = Health-related Quality of Life. 
NA means no adolescent selected this rating category.
Missing values were handled using listwise (casewise) deletion. 
Two kinds of data distribution tests (Lilliefors corrected Kolmogorov-Smirnov and Shapiro-Wilk) are statistically significant at p < 0.001 level.



Appendix 7: Detailed analysis process of data distribution

[bookmark: _Hlk180098678]The distribution characteristics of the raw data were checked at the item, subscale, and summary score levels. Skewness and kurtosis values mostly fell within ±1.0, indicating approximate normality. However, most z-values for the skewness and kurtosis did not fall between −1.96 and +1.96. Additionally, both statistical tests of data distribution confirmed significant departures from normality, with all the p-values less than 0.05 (detailed results are presented in Table A2, Appendix 6). Both pieces of evidence mentioned later show that these raw data had skewed distribution. Visual inspections of histograms, box plots, P-P plots, and Q-Q plots further supported this conclusion. Even though many studies show that the latter two indicators are often attenuated with large samples [48], this study referenced the statistical values, hypothesis testing, and graphical evidence to determine that these data are distributed skewed ultimately. 
Appendix 8: Detailed results of the confirmatory factor analysis of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS) 

Physical Functioning subscale



Figure A1 Fitting diagram of unidimensional confirmatory factor analysis for the Physical Functioning subscale (N = 4312)
	Table A3 Parameter estimation for the CFA of the Physical Functioning subscale (N = 4312)

	Subscale
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	PhF
	PhF-01: Hard to walk more than one block
	1.412
	0.085
	16.631***
	
	0.816
	0.334

	
	PhF-02: Hard to run
	1.965
	0.074
	26.453***
	
	0.891
	0.206

	
	PhF-03: Hard to do sports activity or exercise
	2.362
	0.072
	32.865***
	
	0.921
	0.152

	
	PhF-04: Hard to lift something heavy
	1.762
	0.048
	36.913***
	
	0.870
	0.244

	
	PhF-05: Hard to take a bath or shower
	2.095
	0.136
	15.431***
	
	0.902
	0.186

	
	PhF-06: Hard to do chores around the house
	1.408
	0.048
	29.175***
	
	0.815
	0.335

	
	PhF-07: Hurt or ache
	0.995
	0.027
	36.392***
	
	0.705
	0.503

	
	PhF-08: Have low energy
	1.177
	0.029
	40.957***
	
	0.762
	0.419

	Note. CFA = confirmatory factor analysis, PhF = Physical Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.




	Table A4 Item polychoric correlation matrix of the Physical Functioning subscale (N = 4312)

	
	PhF-01
	PhF-02
	PhF-03
	PhF-04
	PhF-05
	PhF-06
	PhF-07
	PhF-08

	PhF-01
	—
	
	
	
	
	
	
	

	PhF-02
	0.818
	—
	
	
	
	
	
	

	PhF-03
	0.698
	0.847
	—
	
	
	
	
	

	PhF-04
	0.668
	0.687
	0.842
	—
	
	
	
	

	PhF-05
	0.745
	0.775
	0.720
	0.758
	—
	
	
	

	PhF-06
	0.648
	0.691
	0.651
	0.685
	0.824
	—
	
	

	PhF-07
	0.538
	0.596
	0.611
	0.602
	0.666
	0.632
	—
	

	PhF-08
	0.629
	0.699
	0.648
	0.595
	0.747
	0.647
	0.573
	—

	Note. PhF = Physical Functioning. 
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.



Emotional Functioning subscale



Figure A2 Fitting diagram of unidimensional confirmatory factor analysis for the Emotional Functioning subscale (N = 4325)

	Table A5 Parameter estimation for the CFA of the Emotional Functioning subscale (N = 4325)

	Subscale
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	EmF
	EmF-01: Feel afraid or scared
	2.188
	0.060
	36.723***
	
	0.910
	0.173

	
	EmF-02: Feel sad or blue
	2.323
	0.064
	36.225***
	
	0.918
	0.156

	
	EmF-03: Feel angry
	2.030
	0.051
	40.147***
	
	0.897
	0.195

	
	EmF-04: Trouble sleeping
	1.201
	0.026
	45.907***
	
	0.769
	0.409

	
	EmF-05: Worry about what will happen
	1.779
	0.043
	41.694***
	
	0.872
	0.240

	Note. CFA = confirmatory factor analysis, EmF = Emotional Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.




	Table A6 Item polychoric correlation matrix of the Emotional Functioning subscale (N = 4325)

	
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05

	EmF-01
	—
	
	
	
	

	EmF-02
	0.843
	—
	
	
	

	EmF-03
	0.811
	0.824
	—
	
	

	EmF-04
	0.680
	0.681
	0.718
	—
	

	EmF-05
	0.795
	0.799
	0.774
	0.682
	—

	Note. EmF = Emotional Functioning. 
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.




Social Functioning subscale



Figure A3 Fitting diagram of unidimensional confirmatory factor analysis for the Social Functioning subscale (N = 4320)

	Table A7 Parameter estimation for the CFA of the Social Functioning subscale (N = 4320)

	Subscale
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	SoF
	SoF-01: Trouble getting along with other teens
	1.835
	0.060
	30.364***
	
	0.878
	0.229

	
	SoF-02: Other teens do not want to be friend
	2.007
	0.072
	27.792***
	
	0.895
	0.199

	
	SoF-03: Other teens tease
	1.120
	0.030
	36.857***
	
	0.746
	0.443

	
	SoF-04: Cannot do things that other teens can do
	1.519
	0.046
	32.692***
	
	0.835
	0.302

	
	SoF-05: Hard to keep up with peers
	1.628
	0.048
	33.740***
	
	0.852
	0.274

	Note. CFA = confirmatory factor analysis, SoF = Social Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.




	Table A8 Item polychoric correlation matrix of the Social Functioning subscale (N = 4320)

	
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05

	SoF-01
	—
	
	
	
	

	SoF-02
	0.804
	—
	
	
	

	SoF-03
	0.662
	0.670
	—
	
	

	SoF-04
	0.708
	0.737
	0.617
	—
	

	SoF-05
	0.737
	0.745
	0.630
	0.749
	—

	Note. SoF = Social Functioning. 
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.



School Functioning subscale



Figure A4 Fitting diagram of unidimensional confirmatory factor analysis for the School Functioning subscale (N = 4335)

	Table A9 Parameter estimation for the CFA of the School Functioning subscale (N = 4335)

	Subscale
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	ScF
	ScF-01: Hard to pay attention in class
	1.877
	0.068
	27.776***
	
	0.883
	0.221

	
	ScF-02: Forget things
	1.639
	0.053
	30.657***
	
	0.854
	0.271

	
	ScF-03: Trouble keeping up with schoolwork
	1.101
	0.029
	38.459***
	
	0.740
	0.452

	
	ScF-04: Miss school because of not feeling well
	1.077
	0.032
	34.125***
	
	0.733
	0.463

	
	ScF-05: Miss school to go to the doctor or hospital
	1.304
	0.045
	29.138***
	
	0.794
	0.370

	Note. CFA = confirmatory factor analysis, ScF = School Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.




	Table A10 Item polychoric correlation matrix of the School Functioning subscale (N = 4335)

	
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	ScF-01
	—
	
	
	
	

	ScF-02
	0.822
	—
	
	
	

	ScF-03
	0.705
	0.644
	—
	
	

	ScF-04
	0.393
	0.417
	0.448
	—
	

	ScF-05
	0.530
	0.523
	0.527
	0.792
	—

	Note. ScF = School Functioning. 
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.




Psychosocial Health summary score



[bookmark: _Hlk175866569]Figure A5 Fitting diagram of unidimensional confirmatory factor analysis for the Psychosocial Health summary score (N = 4212)
	Table A11 Parameter estimation for the CFA of the Psychosocial Health summary score (N = 4212)

	SS
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	PSH
	EmF-01: Feel afraid or scared
	1.781
	0.040
	45.021***
	
	0.872
	0.240

	
	EmF-02: Feel sad or blue
	1.854
	0.043
	42.707***
	
	0.880
	0.225

	
	EmF-03: Feel angry
	1.664
	0.035
	47.295***
	
	0.857
	0.265

	
	EmF-04: Trouble sleeping
	1.057
	0.021
	49.259***
	
	0.726
	0.472

	
	EmF-05: Worry about what will happen
	1.487
	0.030
	49.096***
	
	0.830
	0.311

	
	SoF-01: Trouble getting along with other teens
	1.184
	0.027
	43.102***
	
	0.764
	0.416

	
	SoF-02: Other teens do not want to be friend
	1.431
	0.037
	39.006***
	
	0.820
	0.328

	
	SoF-03: Other teens tease
	0.974
	0.025
	38.965***
	
	0.698
	0.513

	
	SoF-04: Cannot do things that other teens can do
	1.183
	0.030
	39.635***
	
	0.764
	0.417

	
	SoF-05: Hard to keep up with peers
	1.191
	0.028
	42.059***
	
	0.766
	0.413

	
	ScF-01: Hard to pay attention in class
	1.140
	0.027
	41.987***
	
	0.752
	0.435

	
	ScF-02: Forget things
	1.157
	0.027
	42.428***
	
	0.757
	0.427

	
	ScF-03: Trouble keeping up with schoolwork
	0.921
	0.023
	40.621***
	
	0.678
	0.541

	
	ScF-04: Miss school because of not feeling well
	0.765
	0.022
	34.426***
	
	0.608
	0.631

	
	ScF-05: Miss school to go to the doctor or hospital
	0.924
	0.028
	32.518***
	
	0.679
	0.539

	Note. CFA = confirmatory factor analysis, SS = summary score, PSH = Psychosocial Health, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.



	Table A12 Item polychoric correlation matrix of Psychosocial Health summary score (N = 4212)

	 
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	EmF-01
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.841
	—
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.807
	0.822
	—
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.677
	0.677
	0.715
	—
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.793
	0.800
	0.774
	0.678
	—
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.532
	0.492
	0.486
	0.466
	0.488
	—
	
	
	
	
	
	
	
	
	

	SoF-02
	0.565
	0.559
	0.559
	0.517
	0.532
	0.803
	—
	
	
	
	
	
	
	
	

	SoF-03
	0.535
	0.502
	0.515
	0.465
	0.490
	0.657
	0.665
	—
	
	
	
	
	
	
	

	SoF-04
	0.522
	0.519
	0.542
	0.479
	0.513
	0.707
	0.736
	0.614
	—
	
	
	
	
	
	

	SoF-05
	0.526
	0.516
	0.511
	0.487
	0.507
	0.732
	0.740
	0.623
	0.747
	—
	
	
	
	
	

	ScF-01
	0.516
	0.541
	0.544
	0.498
	0.510
	0.453
	0.550
	0.472
	0.532
	0.503
	—
	
	
	
	

	ScF-02
	0.536
	0.557
	0.570
	0.525
	0.540
	0.464
	0.564
	0.497
	0.527
	0.515
	0.820
	—
	
	
	

	ScF-03
	0.496
	0.537
	0.506
	0.433
	0.516
	0.448
	0.510
	0.447
	0.493
	0.489
	0.701
	0.64
	—
	
	

	ScF-04
	0.421
	0.364
	0.357
	0.376
	0.372
	0.465
	0.408
	0.400
	0.443
	0.452
	0.389
	0.408
	0.439
	—
	

	ScF-05
	0.482
	0.455
	0.460
	0.428
	0.450
	0.404
	0.494
	0.416
	0.499
	0.449
	0.530
	0.521
	0.525
	0.791
	—

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.



Health-related Quality of Life summary score



Figure A6 Fitting diagram of unidimensional confirmatory factor analysis for the Health-related Quality of Life summary score (N = 4145)

	Table A13 Parameter estimation for the CFA of the Health-related Quality of Life summary score (N = 4145)

	SS
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	Est.
	SE
	CR
	
	Est.
	δ

	Factor loading
	
	
	
	
	

	HRQoL
	PhF-01: Hard to walk more than one block
	0.999
	0.058
	17.289***
	
	0.707
	0.501

	
	PhF-02: Hard to run
	1.305
	0.044
	29.821***
	
	0.794
	0.370

	
	PhF-03: Hard to do sports activity or exercise
	1.344
	0.030
	44.371***
	
	0.802
	0.356

	
	PhF-04: Hard to lift something heavy
	1.066
	0.024
	44.346***
	
	0.729
	0.468

	
	PhF-05: Hard to take a bath or shower
	1.513
	0.083
	18.131***
	
	0.834
	0.304

	
	PhF-06: Hard to do chores around the house
	1.002
	0.034
	29.835***
	
	0.708
	0.499

	
	PhF-07: Hurt or ache
	0.710
	0.020
	36.052***
	
	0.579
	0.665

	
	PhF-08: Have low energy
	0.854
	0.020
	42.268***
	
	0.650
	0.578

	
	EmF-01: Feel afraid or scared
	1.604
	0.034
	47.255***
	
	0.849
	0.280

	
	EmF-02: Feel sad or blue
	1.685
	0.037
	45.226***
	
	0.860
	0.260

	
	EmF-03: Feel angry
	1.496
	0.031
	48.772***
	
	0.831
	0.309

	
	EmF-04: Trouble sleeping
	0.970
	0.020
	48.470***
	
	0.696
	0.515

	
	EmF-05: Worry about what will happen
	1.381
	0.028
	48.613***
	
	0.810
	0.344

	
	SoF-01: Trouble getting along with other teens
	1.086
	0.025
	44.089***
	
	0.736
	0.459

	
	SoF-02: Other teens do not want to be friend
	1.280
	0.031
	41.369***
	
	0.788
	0.379

	
	SoF-03: Other teens tease
	0.873
	0.022
	39.350***
	
	0.658
	0.567

	
	SoF-04: Cannot do things that other teens can do
	1.093
	0.026
	41.628***
	
	0.738
	0.456

	
	SoF-05: Hard to keep up with peers
	1.095
	0.025
	44.376***
	
	0.739
	0.455

	
	ScF-01: Hard to pay attention in class
	0.996
	0.024
	42.318***
	
	0.706
	0.502

	
	ScF-02: Forget things
	1.033
	0.024
	42.767***
	
	0.718
	0.484

	
	ScF-03: Trouble keeping up with schoolwork
	0.867
	0.021
	40.528***
	
	0.655
	0.571

	
	ScF-04: Miss school because of not feeling well
	0.836
	0.022
	37.858***
	
	0.641
	0.589

	
	ScF-05: Miss school to go to the doctor or hospital
	0.955
	0.028
	34.716***
	
	0.691
	0.523

	Note. CFA = confirmatory factor analysis, SS = summary score, HRQoL = Health-related Quality of Life, PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.



	Table A14 Item polychoric correlation matrix of Health-related Quality of Life summary score (N = 4145)

	 
	PhF-01
	PhF-02
	PhF-03
	PhF-04
	PhF-05
	PhF-06
	PhF-07
	PhF-08
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	PhF-01
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-02
	0.816
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-03
	0.691
	0.848
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-04
	0.660
	0.683
	0.842
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-05
	0.739
	0.771
	0.713
	0.759
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-06
	0.645
	0.687
	0.644
	0.678
	0.824
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-07
	0.540
	0.591
	0.607
	0.593
	0.663
	0.626
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-08
	0.619
	0.692
	0.639
	0.585
	0.740
	0.639
	0.572
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-01
	0.371
	0.402
	0.348
	0.316
	0.480
	0.415
	0.350
	0.393
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.311
	0.392
	0.318
	0.312
	0.450
	0.398
	0.328
	0.381
	0.840
	—
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.328
	0.417
	0.288
	0.250
	0.468
	0.384
	0.311
	0.354
	0.806
	0.821
	—
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.303
	0.397
	0.317
	0.271
	0.451
	0.365
	0.290
	0.340
	0.676
	0.676
	0.714
	—
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.330
	0.407
	0.322
	0.300
	0.416
	0.393
	0.337
	0.380
	0.793
	0.800
	0.774
	0.679
	—
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.334
	0.359
	0.410
	0.402
	0.437
	0.412
	0.376
	0.357
	0.530
	0.491
	0.484
	0.463
	0.489
	—
	
	
	
	
	
	
	
	
	

	SoF-02
	0.381
	0.415
	0.350
	0.344
	0.470
	0.440
	0.312
	0.373
	0.563
	0.560
	0.557
	0.516
	0.534
	0.802
	—
	
	
	
	
	
	
	
	

	SoF-03
	0.253
	0.325
	0.325
	0.292
	0.406
	0.400
	0.305
	0.331
	0.531
	0.498
	0.510
	0.461
	0.486
	0.657
	0.663
	—
	
	
	
	
	
	
	

	SoF-04
	0.414
	0.475
	0.359
	0.335
	0.485
	0.430
	0.343
	0.385
	0.519
	0.520
	0.540
	0.477
	0.512
	0.706
	0.736
	0.611
	—
	
	
	
	
	
	

	SoF-05
	0.418
	0.428
	0.373
	0.338
	0.473
	0.416
	0.353
	0.393
	0.524
	0.515
	0.510
	0.486
	0.505
	0.732
	0.742
	0.620
	0.748
	—
	
	
	
	
	

	ScF-01
	0.329
	0.360
	0.216
	0.194
	0.397
	0.359
	0.229
	0.320
	0.512
	0.538
	0.543
	0.496
	0.508
	0.451
	0.550
	0.468
	0.529
	0.501
	—
	
	
	
	

	ScF-02
	0.404
	0.392
	0.268
	0.244
	0.434
	0.397
	0.266
	0.366
	0.532
	0.555
	0.569
	0.525
	0.538
	0.463
	0.564
	0.492
	0.524
	0.514
	0.819
	—
	
	
	

	ScF-03
	0.375
	0.398
	0.304
	0.290
	0.372
	0.383
	0.328
	0.388
	0.493
	0.536
	0.506
	0.430
	0.516
	0.451
	0.510
	0.443
	0.492
	0.490
	0.700
	0.637
	—
	
	

	ScF-04
	0.389
	0.451
	0.518
	0.492
	0.537
	0.498
	0.468
	0.460
	0.417
	0.361
	0.356
	0.376
	0.370
	0.468
	0.408
	0.398
	0.446
	0.452
	0.389
	0.408
	0.440
	—
	

	ScF-05
	0.517
	0.556
	0.406
	0.390
	0.594
	0.526
	0.448
	0.485
	0.478
	0.452
	0.457
	0.428
	0.447
	0.404
	0.490
	0.409
	0.496
	0.448
	0.528
	0.515
	0.522
	0.791
	—

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.



Appendix 9: Item covariance matrix of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0)

	[bookmark: _Hlk174478139]Table A15 Item correlation matrix of the Physical Functioning subscale

	
	PhF-01
	PhF-02
	PhF-03
	PhF-04
	PhF-05
	PhF-06
	PhF-07
	PhF-08

	PhF-01
	1.000
(4375)
	
	
	
	
	
	
	

	PhF-02
	0.528** (4364)
	1.000
(4374)
	
	
	
	
	
	

	PhF-03
	0.364** (4364)
	0.607** (4363)
	1.000
(4374)
	
	
	
	
	

	PhF-04
	0.337** (4363)
	0.483** (4363)
	0.711** (4364)
	1.000
(4373)
	
	
	
	

	PhF-05
	0.448** (4366)
	0.546** (4364)
	0.448** (4365)
	0.440** (4363)
	1.000
(4375)
	
	
	

	PhF-06
	0.351** (4366)
	0.505** (4365)
	0.468** (4365)
	0.479** (4364)
	0.582** (4366)
	1.000
(4376)
	
	

	PhF-07
	0.262** (4363)
	0.421** (4362)
	0.491** (4363)
	0.494** (4362)
	0.402** (4364)
	0.441** (4365)
	1.000
(4373)
	

	PhF-08
	0.315** (4366)
	0.513** (4367)
	0.532** (4365)
	0.495** (4364)
	0.460** (4366)
	0.464** (4367)
	0.475** (4364)
	1.000
(4376)

	Note. PhF = Physical Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases.
Missing values were handled using listwise (casewise) deletion.
** p < 0.01.



	[bookmark: _Hlk174478329]Table A16 Item correlation matrix of the Emotional Functioning subscale    

	 
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05

	EmF-01
	1.000
(4374)
	
	
	
	

	EmF-02
	0.727** 
(4362)
	1.000
(4373)
	
	
	

	EmF-03
	0.707** 
(4361)
	0.717** 
(4360) 
	1.000
(4372)
	
	

	EmF-04
	0.605** 
(4360)
	0.613** 
(4359)
	0.643** 
(4358)
	1.000
(4371)
	

	EmF-05
	0.701** 
(4362)
	0.709** 
(4362)
	0.696** 
(4360)
	0.640** 
(4360)
	1.000
(4373)

	Note. EmF = Emotional Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases.
Missing values were handled using listwise (casewise) deletion.
** p < 0.01.



	[bookmark: _Hlk174478456]Table A17 Item correlation matrix of the Social Functioning subscale    

	 
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05

	SoF-01
	1.000
(4374)
	
	
	
	

	SoF-02
	0.681** 
(4362)
	1.000
(4373)
	
	
	

	SoF-03
	0.549** 
(4357)
	0.569** 
(4356) 
	1.000
(4368)
	
	

	SoF-04
	0.605** 
(4362)
	0.643** 
(4360)
	0.534** 
(4355)
	1.000
(4372)
	

	SoF-05
	0.635** 
(4360)
	0.654** 
(4359)
	0.549** 
(4355)
	0.652** 
(4358)
	1.000
(4371)

	Note. SoF = Social Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases.
Missing values were handled using listwise (casewise) deletion.
** p < 0.01.



	[bookmark: _Hlk174478733]Table A18 Item correlation matrix of the School Functioning subscale      

	 
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	ScF-01
	1.000
(4375)
	
	
	
	

	ScF-02
	0.692** 
(4362)
	1.000
(4372)
	
	
	

	ScF-03
	0.591** 
(4364)
	0.535** 
(4361) 
	1.000
(4374)
	
	

	ScF-04
	0.317** 
(4366)
	0.334** 
(4363)
	0.361** 
(4365)
	1.000
(4376)
	

	ScF-05
	0.408** 
(4368)
	0.403** 
(4365)
	0.400**
(4367)
	0.583** 
(4369)
	1.000
(4378)

	Note. ScF = School Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases.
Missing values were handled using listwise (casewise) deletion.
** p < 0.01.



	Table A19 Item correlation matrix of the Psychosocial Health summary score

	
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	EmF-01
	1.000
(4374)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.727**
(4362)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.707**
(4361)
	0.717**
(4360)
	1.000
(4372)
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.605**
(4360)
	0.613**
(4359)
	0.643**
(4358)
	1.000
(4371)
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.701**
(4362)
	0.709**
(4362)
	0.696**
(4360)
	0.640**
(4360)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.455**
(4363)
	0.419**
(4362)
	0.426**
(4361)
	0.410**
(4360)
	0.423**
(4362)
	1.000
(4374)
	
	
	
	
	
	
	
	
	

	SoF-02
	0.479**
(4362)
	0.470**
(4361)
	0.479**
(4360)
	0.448**
(4360)
	0.462**
(4361)
	0.681**
(4362)
	1.000
(4373)
	
	
	
	
	
	
	
	

	SoF-03
	0.439**
(4357)
	0.416**
(4356)
	0.426**
(4355)
	0.402**
(4354)
	0.415**
(4356)
	0.549**
(4357)
	0.569**
(4356)
	1.000
(4368)
	
	
	
	
	
	
	

	SoF-04
	0.447**
(4361)
	0.442**
(4360)
	0.467**
(4359)
	0.427**
(4358)
	0.445**
(4360)
	0.605**
(4362)
	0.643**
(4360)
	0.534**
(4355)
	1.000
(4372)
	
	
	
	
	
	

	SoF-05
	0.458**
(4360)
	0.442**
(4359)
	0.451**
(4358)
	0.438**
(4357)
	0.452**
(4359)
	0.635**
(4360)
	0.654**
(4359)
	0.549**
(4355)
	0.652**
(4358)
	1.000
(4371)
	
	
	
	
	

	ScF-01
	0.441**
(4364)
	0.459**
(4364)
	0.466**
(4362)
	0.441**
(4361)
	0.452**
(4363)
	0.388**
(4364)
	0.461**
(4363)
	0.388**
(4358)
	0.451**
(4362)
	0.438**
(4361)
	1.000
(4375)
	
	
	
	

	ScF-02
	0.459**
(4361)
	0.468**
(4360)
	0.486**
(4359)
	0.462**
(4358)
	0.475**
(4360)
	0.404**
(4361)
	0.471**
(4360)
	0.414**
(4355)
	0.455**
(4359)
	0.451**
(4358)
	0.692**
(4362)
	1.000
(4372)
	
	
	

	ScF-03
	0.429**
(4363)
	0.458**
(4362)
	0.438**
(4361)
	0.389**
(4360)
	0.453**
(4362)
	0.384**
(4363)
	0.431**
(4362)
	0.379**
(4357)
	0.419**
(4361)
	0.426**
(4360)
	0.591**
(4364)
	0.535**
(4361)
	1.000
(4374)
	
	

	ScF-04
	0.343**
(4365)
	0.299**
(4364)
	0.300**
(4363)
	0.322**
(4362)
	0.312**
(4364)
	0.377**
(4365)
	0.338**
(4364)
	0.327**
(4359)
	0.369**
(4363)
	0.380**
(4362)
	0.317**
(4366)
	0.334**
(4363)
	0.361**
(4365)
	1.000
(4376)
	

	ScF-05
	0.367**
(4367)
	0.346**
(4366)
	0.357**
(4365)
	0.349**
(4364)
	0.359**
(4366)
	0.316**
(4367)
	0.383**
(4366)
	0.328**
(4361)
	0.394**
(4365)
	0.362**
(4364)
	0.408**
(4368)
	0.403**
(4365)
	0.400**
(4367)
	0.583**
(4369)
	1.000
(4378)

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases. 
Missing values were handled using listwise (casewise) deletion. 
** p < 0.01.



	Table A20 Item correlation matrix of the Health-related Quality of Life summary score 

	
	PhF-01
	PhF-02
	PhF-03
	PhF-04
	PhF-05
	PhF-06
	PhF-07
	PhF-08
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	PhF-01
	1.000
(4375)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-02
	0.528**
(4364)
	1.000
(4374)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-03
	0.364**
(4364)
	0.607**
(4363)
	1.000
(4374)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-04
	0.337**
(4363)
	0.483**
(4363)
	0.711**
(4364)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-05
	0.448**
(4366)
	0.546**
(4364)
	0.448**
(4365)
	0.440**
(4363)
	1.000
(4375)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-06
	0.351**
(4366)
	0.505**
(4365)
	0.468**
(4365)
	0.479**
(4364)
	0.582**
(4366)
	1.000
(4376)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-07
	0.262**
(4363)
	0.421**
(4362)
	0.491**
(4363)
	0.494**
(4362)
	0.402**
(4364)
	0.441**
(4365)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-08
	0.315**
(4366)
	0.513**
(4367)
	0.532**
(4365)
	0.495**
(4364)
	0.460**
(4366)
	0.464**
(4367)
	0.475**
(4364)
	1.000
(4376)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-01
	0.165**
(4365)
	0.279**
(4363)
	0.285**
(4363)
	0.274**
(4362)
	0.274**
(4364)
	0.291**
(4365)
	0.301**
(4362)
	0.337**
(4365)
	1.000
(4374)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.134**
(4363)
	0.259**
(4362)
	0.261**
(4362)
	0.266**
(4361)
	0.245**
(4363)
	0.274**
(4364)
	0.286**
(4362)
	0.325**
(4364)
	0.727**
(4362)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.140**
(4362)
	0.277**
(4362)
	0.245**
(4361)
	0.224**
(4361)
	0.259**
(4362)
	0.275**
(4363)
	0.268**
(4360)
	0.311**
(4363)
	0.707**
(4361)
	0.717**
(4360)
	1.000
(4372)
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.137**
(4361)
	0.273**
(4360)
	0.268**
(4360)
	0.245**
(4359)
	0.261**
(4361)
	0.270**
(4362)
	0.262**
(4359)
	0.307**
(4362)
	0.605**
(4360)
	0.613**
(4359)
	0.643**
(4358)
	1.000
(4371)
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.140**
(4363)
	0.276**
(4362)
	0.271**
(4362)
	0.262**
(4361)
	0.237**
(4363)
	0.278**
(4364)
	0.294**
(4361)
	0.328**
(4364)
	0.701**
(4362)
	0.709**
(4362)
	0.696**
(4360)
	0.640**
(4360)
	1.000
(4373)
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.149**
(4364)
	0.250**
(4363)
	0.322**
(4363)
	0.334**
(4362)
	0.250**
(4364)
	0.285**
(4365)
	0.310**
(4362)
	0.305**
(4365)
	0.455**
(4363)
	0.419**
(4362)
	0.426**
(4361)
	0.410**
(4360)
	0.423**
(4362)
	1.000
(4374)
	
	
	
	
	
	
	
	
	

	SoF-02
	0.167**
(4363)
	0.289**
(4362)
	0.286**
(4362)
	0.290**
(4361)
	0.271**
(4363)
	0.315**
(4364)
	0.264**
(4361)
	0.315**
(4364)
	0.479**
(4362)
	0.470**
(4361)
	0.479**
(4360)
	0.448**
(4360)
	0.462**
(4361)
	0.681**
(4362)
	1.000
(4373)
	
	
	
	
	
	
	
	

	SoF-03
	0.133**
(4358)
	0.244**
(4357)
	0.262**
(4357)
	0.258**
(4356)
	0.240**
(4358)
	0.291**
(4360)
	0.266**
(4356)
	0.286**
(4359)
	0.439**
(4357)
	0.416**
(4356)
	0.426**
(4355)
	0.402**
(4354)
	0.415**
(4356)
	0.549**
(4357)
	0.569**
(4356)
	1.000
(4368)
	
	
	
	
	
	
	

	SoF-04
	0.193**
(4362)
	0.336**
(4361)
	0.302**
(4361)
	0.292**
(4360)
	0.291**
(4362)
	0.311**
(4363)
	0.294**
(4360)
	0.330**
(4363)
	0.447**
(4361)
	0.442**
(4360)
	0.467**
(4359)
	0.427**
(4358)
	0.445**
(4360)
	0.605**
(4362)
	0.643**
(4360)
	0.534**
(4355)
	1.000
(4372)
	
	
	
	
	
	

	SoF-05
	0.205**
(4361)
	0.317**
(4360)
	0.313**
(4360)
	0.298**
(4359)
	0.289**
(4361)
	0.311**
(4362)
	0.311**
(4359)
	0.344**
(4362)
	0.458**
(4360)
	0.442**
(4359)
	0.451**
(4358)
	0.438**
(4357)
	0.452**
(4359)
	0.635**
(4360)
	0.654**
(4359)
	0.549**
(4355)
	0.652**
(4358)
	1.000
(4371)
	
	
	
	
	

	ScF-01
	0.163**
(4365)
	0.253**
(4364)
	0.193**
(4365)
	0.183**
(4363)
	0.220**
(4365)
	0.252**
(4366)
	0.208**
(4363)
	0.276**
(4366)
	0.441**
(4364)
	0.459**
(4364)
	0.466**
(4362)
	0.441**
(4361)
	0.452**
(4363)
	0.388**
(4364)
	0.461**
(4363)
	0.388**
(4358)
	0.451**
(4362)
	0.438**
(4361)
	1.000
(4375)
	
	
	
	

	ScF-02
	0.196**
(4362)
	0.278**
(4361)
	0.230**
(4361)
	0.226**
(4360)
	0.249**
(4362)
	0.279**
(4363)
	0.238**
(4360)
	0.315**
(4363)
	0.459**
(4361)
	0.468**
(4360)
	0.486**
(4359)
	0.462**
(4358)
	0.475**
(4360)
	0.404**
(4361)
	0.471**
(4360)
	0.414**
(4355)
	0.455**
(4359)
	0.451**
(4358)
	0.692**
(4362)
	1.000
(4372)
	
	
	

	ScF-03
	0.158**
(4364)
	0.259**
(4363)
	0.249**
(4363)
	0.250**
(4362)
	0.197**
(4364)
	0.257**
(4365)
	0.283**
(4362)
	0.329**
(4365)
	0.429**
(4363)
	0.458**
(4362)
	0.438**
(4361)
	0.389**
(4360)
	0.453**
(4362)
	0.384**
(4363)
	0.431**
(4362)
	0.379**
(4357)
	0.419**
(4361)
	0.426**
(4360)
	0.591**
(4364)
	0.535**
(4361)
	1.000
(4374)
	
	

	ScF-04
	0.193**
(4366)
	0.317**
(4365)
	0.406**
(4365)
	0.398**
(4364)
	0.318**
(4366)
	0.350**
(4367)
	0.382**
(4364)
	0.381**
(4367)
	0.343**
(4365)
	0.299**
(4364)
	0.300**
(4363)
	0.322**
(4362)
	0.312**
(4364)
	0.377**
(4365)
	0.338**
(4364)
	0.327**
(4359)
	0.369**
(4363)
	0.380**
(4362)
	0.317**
(4366)
	0.334**
(4363)
	0.361**
(4365)
	1.000
(4376)
	

	ScF-05
	0.271**
(4368)
	0.394**
(4367)
	0.326**
(4367)
	0.320**
(4366)
	0.368**
(4368)
	0.379**
(4370)
	0.354**
(4366)
	0.386**
(4369)
	0.367**
(4367)
	0.346**
(4366)
	0.357**
(4365)
	0.349**
(4364)
	0.359**
(4366)
	0.316**
(4367)
	0.383**
(4366)
	0.328**
(4361)
	0.394**
(4365)
	0.362**
(4364)
	0.408**
(4368)
	0.403**
(4365)
	0.400**
(4367)
	0.583**
(4369)
	1.000
(4378)

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning. All Pearson correlation coefficients. Figures in brackets indicate paired cases. 
Missing values were handled using listwise (casewise) deletion.
** p < 0.01.



Appendix 10: Category summary statistics of 23 items in the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0)

Partial Credit Model
	Table A21 Category summary statistics of eight items in the Physical Functioning subscale (N = 4312)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	PhF-01
	[bookmark: _Hlk179220209]0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	4 (0.1)
	−3.593
	0.91
	0.88
	  None

	
	2 = Sometimes
	30 (0.7)
	  0.116
	1.74
	3.87
	−2.32

	
	3 = Seldom
	164 (3.8)
	  1.548
	1.14
	2.81
	  0.06

	
	4 = Never
	4114 (95.4)
	  6.308
	1.35
	1.23
	  2.26

	PhF-02
	0 = Always
	2 (0.0)
	−5.108
	0.40
	0.39
	  None

	
	1 = Often
	15 (0.3)
	−1.102
	1.21
	1.18
	−4.02

	
	2 = Sometimes
	148 (3.4)
	  0.536
	1.03
	1.17
	−1.75

	
	3 = Seldom
	574 (13.3)
	  3.361
	0.89
	0.75
	  1.43

	
	4 = Never
	3573 (82.9)
	  6.839
	0.82
	0.88
	  4.34

	PhF-03
	0 = Always
	4 (0.1)
	−3.682
	1.12
	1.28
	  None

	
	1 = Often
	27 (0.6)
	−0.860
	0.89
	0.90
	−4.43

	
	2 = Sometimes
	237 (5.5)
	  0.924
	0.64
	0.57
	−2.47

	
	3 = Seldom
	1888 (43.8)
	  5.035
	0.66
	0.49
	  0.78

	
	4 = Never
	2156 (50.0)
	  7.981
	0.76
	0.75
	  6.13

	PhF-04
	0 = Always
	4 (0.1)
	−3.791
	0.93
	1.06
	  None

	
	1 = Often
	33 (0.8)
	−0.905
	0.77
	0.73
	−5.08

	
	2 = Sometimes
	421 (9.8)
	  2.190
	0.92
	0.89
	−2.96

	
	3 = Seldom
	2268 (52.6)
	  5.690
	0.79
	0.76
	  1.37

	
	4 = Never
	1586 (36.8)
	  8.371
	0.79
	0.74
	  6.67

	PhF-05
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	1 (0.0)
	−4.328
	0.95
	1.04
	  None

	
	2 = Sometimes
	28 (0.6)
	−1.209
	0.88
	1.00
	−3.99

	
	3 = Seldom
	339 (7.9)
	  1.877
	0.92
	1.32
	−0.03

	
	4 = Never
	3944 (91.5)
	  6.512
	0.83
	0.87
	  4.01

	PhF-06
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	4 (0.1)
	−2.794
	0.93
	1.14
	  None

	
	2 = Sometimes
	116 (2.7)
	  0.260
	1.09
	1.03
	−4.22

	
	3 = Seldom
	662 (15.4)
	  3.523
	1.06
	1.27
	  0.26

	
	4 = Never
	3530 (81.9)
	  6.815
	1.07
	1.06
	  3.96

	PhF-07
	0 = Always
	3 (0.1)
	−2.176
	2.08
	2.32
	  None

	
	1 = Often
	71 (1.6)
	−0.016
	1.16
	1.13
	−6.34

	
	2 = Sometimes
	517 (12.0)
	  3.092
	1.18
	1.16
	−2.40

	
	3 = Seldom
	2615 (60.6)
	  6.250
	1.15
	1.13
	  1.45

	
	4 = Never
	1106 (25.6)
	  8.172
	1.22
	1.38
	  7.29

	PhF-08
	0 = Always
	3 (0.1)
	−3.754
	0.80
	0.79
	  None

	
	1 = Often
	111 (2.6)
	−0.233
	0.67
	0.63
	−6.84

	
	2 = Sometimes
	582 (13.5)
	  3.298
	0.99
	0.98
	−2.02

	
	3 = Seldom
	2660 (61.7)
	  6.535
	1.14
	1.13
	  1.49

	
	4 = Never
	956 (22.2)
	  7.977
	1.34
	1.64
	  7.37

	Note. PhF = Physical Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
NA means no adolescent selected this rating category.
Missing values were handled using listwise (casewise) deletion.






Figure A7 The category probability curves for the Physical Functioning subscale (N = 4312)
	Table A22 Category summary statistics of five items in the Emotional Functioning subscale (N = 4325)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	EmF-01
	0 = Always
	8 (0.2)
	−7.145
	0.65
	0.59
	  None

	
	1 = Often
	148 (3.4)
	−4.090
	0.97
	0.90
	−7.04

	
	2 = Sometimes
	1076 (24.9)
	−1.312
	0.74
	0.61
	−3.60

	
	3 = Seldom
	2436 (56.3)
	  4.698
	0.81
	0.78
	  1.92

	
	4 = Never
	657 (15.2)
	  7.627
	0.95
	0.96
	  8.73

	EmF-02
	0 = Always
	10 (0.2)
	−6.691
	0.72
	0.77
	  None

	
	1 = Often
	267 (6.2)
	−3.663
	0.91
	0.83
	−8.00

	
	2 = Sometimes
	1402 (32.4)
	  0.006
	0.88
	0.90
	−3.60

	
	3 = Seldom
	2310 (53.4)
	  5.455
	0.80
	0.78
	  2.67

	
	4 = Never
	336 (7.8)
	  8.441
	0.78
	0.70
	  8.92

	EmF-03
	0 = Always
	12 (0.3)
	−6.512
	0.75
	0.73
	  None

	
	1 = Often
	223 (5.2)
	−3.892
	0.85
	0.79
	−6.96

	
	2 = Sometimes
	1141 (26.4)
	−0.732
	0.88
	0.85
	−3.16

	
	3 = Seldom
	2075 (48.0)
	  4.639
	0.87
	0.86
	  2.28

	
	4 = Never
	874 (20.2)
	  7.474
	0.87
	0.83
	  7.84

	EmF-04
	0 = Always
	34 (0.8)
	−4.567
	1.41
	1.39
	  None

	
	1 = Often
	507 (11.7)
	−2.606
	1.23
	1.23
	−6.72

	
	2 = Sometimes
	997 (23.1)
	  0.265
	1.33
	1.38
	−2.16

	
	3 = Seldom
	1829 (42.3)
	  4.922
	1.43
	2.09
	  2.09

	
	4 = Never
	958 (22.2)
	  6.861
	1.26
	1.24
	  6.79

	EmF-05
	0 = Always
	76 (1.8)
	−4.506
	1.11
	1.17
	  None

	
	1 = Often
	824 (19.1)
	−2.094
	0.92
	0.93
	−7.73

	
	2 = Sometimes
	1373 (31.7)
	  2.470
	0.92
	0.90
	−2.58

	
	3 = Seldom
	1899 (43.9)
	  6.208
	0.93
	0.91
	  2.27

	
	4 = Never
	153 (3.5)
	  8.401
	1.03
	0.97
	  8.04

	Note. EmF = Emotional Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
Missing values were handled using listwise (casewise) deletion.





Figure A8 The category probability curves for the Emotional Functioning subscale (N = 4325)
	Table A23 Category summary statistics of five items in the Social Functioning subscale (N = 4320)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	SoF-01
	0 = Always
	1 (0.0)
	−6.648
	0.51
	0.60
	  None

	
	1 = Often
	93 (2.2)
	−2.732
	0.99
	1.00
	−7.77

	
	2 = Sometimes
	496 (11.5)
	−0.103
	0.81
	0.74
	−2.79

	
	3 = Seldom
	2340 (54.2)
	  5.827
	0.88
	0.84
	  2.21

	
	4 = Never
	1390 (32.2)
	  8.460
	0.92
	0.84
	  8.34

	SoF-02
	0 = Always
	3 (0.1)
	−5.163
	0.81
	0.76
	  None

	
	1 = Often
	113 (2.6)
	−2.745
	0.90
	0.86
	−6.57

	
	2 = Sometimes
	428 (9.9)
	−0.213
	0.79
	0.79
	−2.34

	
	3 = Seldom
	1602 (37.1)
	  5.123
	0.87
	0.80
	  1.99

	
	4 = Never
	2174 (50.3)
	  7.923
	0.90
	0.88
	  6.93

	SoF-03
	0 = Always
	3 (0.1)
	−3.968
	1.15
	1.04
	  None

	
	1 = Often
	146 (3.4)
	−2.178
	1.18
	1.20
	−8.20

	
	2 = Sometimes
	671 (15.5)
	  1.820
	1.28
	1.54
	−3.45

	
	3 = Seldom
	3115 (72.1)
	  6.706
	1.44
	1.55
	  2.00

	
	4 = Never
	385 (8.9)
	  8.628
	1.13
	1.41
	  9.65

	SoF-04
	0 = Always
	6 (0.1)
	−4.534
	1.00
	1.23
	  None

	
	1 = Often
	110 (2.5)
	−2.467
	1.07
	1.08
	−6.03

	
	2 = Sometimes
	425 (9.8)
	−0.213
	0.95
	0.91
	−2.65

	
	3 = Seldom
	1810 (41.9)
	  5.380
	1.01
	1.18
	  1.65

	
	4 = Never
	1969 (45.6)
	  7.958
	1.01
	0.99
	  7.02

	SoF-05
	0 = Always
	8 (0.2)
	−4.059
	0.99
	1.01
	  None

	
	1 = Often
	190 (4.4)
	−2.284
	0.95
	0.94
	−6.64

	
	2 = Sometimes
	426 (9.9)
	  0.616
	0.85
	0.79
	−2.25

	
	3 = Seldom
	2273 (52.6)
	  5.875
	0.90
	0.82
	  1.52

	
	4 = Never
	1423 (32.9)
	  8.378
	1.00
	1.06
	  7.37

	Note. SoF = Social Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
Missing values were handled using listwise (casewise) deletion.





Figure A9 The category probability curves for the Social Functioning subscale (N = 4320)
	Table A24 Category summary statistics of five items in the School Functioning subscale (N = 4335)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	ScF-01
	0 = Always
	11 (0.3)
	−2.358
	1.17
	1.16
	  None

	
	1 = Often
	272 (6.3)
	−1.275
	0.96
	0.94
	−6.22

	
	2 = Sometimes
	1278 (29.5)
	  1.000
	0.78
	0.64
	−2.65

	
	3 = Seldom
	2587 (59.7)
	  4.584
	0.73
	0.76
	  1.11

	
	4 = Never
	187 (4.3)
	  7.238
	1.09
	1.17
	  7.76

	ScF-02
	0 = Always
	8 (0.2)
	−3.151
	0.84
	0.86
	  None

	
	1 = Often
	259 (6.0)
	−1.271
	1.01
	0.99
	−6.42

	
	2 = Sometimes
	1278 (29.5)
	  1.048
	0.87
	0.81
	−2.61

	
	3 = Seldom
	2595 (59.9)
	  4.505
	0.82
	0.83
	  1.21

	
	4 = Never
	195 (4.5)
	  7.410
	1.01
	0.98
	  7.82

	ScF-03
	0 = Always
	19 (0.4)
	−1.694
	1.43
	1.53
	  None

	
	1 = Often
	375 (8.7)
	−1.011
	0.91
	0.91
	−6.16

	
	2 = Sometimes
	1787 (41.2)
	  1.902
	0.92
	0.89
	−2.54

	
	3 = Seldom
	1887 (43.5)
	  4.811
	0.96
	0.98
	  1.96

	
	4 = Never
	267 (6.2)
	  7.704
	0.81
	0.72
	  6.75

	ScF-04
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	17 (0.4)
	−3.379
	0.67
	0.58
	  None

	
	2 = Sometimes
	279 (6.4)
	−0.957
	1.05
	1.04
	−4.03

	
	3 = Seldom
	2408 (55.5)
	  2.426
	1.18
	2.04
	−1.01

	
	4 = Never
	1631 (37.6)
	  5.258
	1.35
	1.61
	  5.04

	ScF-05
	0 = Always
	3 (0.1)
	−2.349
	1.67
	2.66
	  None

	
	1 = Often
	5 (0.1)
	−2.609
	1.10
	1.34
	−1.40

	
	2 = Sometimes
	123 (2.8)
	−1.628
	0.98
	0.97
	−2.93

	
	3 = Seldom
	1383 (31.9)
	  1.048
	1.01
	2.06
	−0.28

	
	4 = Never
	2821 (65.1)
	  4.557
	1.17
	1.18
	  4.61

	Note. ScF = School Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
NA means no adolescent selected this rating category.
Missing values were handled using listwise (casewise) deletion.





Figure A10 The category probability curves for the School Functioning subscale (N = 4335)
	Table A25 Category summary statistics of 15 items in the Psychosocial Health summary score (N = 4212)

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	EmF-01
	0 = Always
	7 (0.2)
	−1.961
	0.92
	0.92
	  None

	
	1 = Often
	138 (3.3)
	−0.571
	1.11
	1.10
	−4.30

	
	2 = Sometimes
	1032 (24.5)
	  0.696
	0.64
	0.60
	−1.97

	
	3 = Seldom
	2387 (56.7)
	  3.167
	0.72
	0.71
	  1.20

	
	4 = Never
	648 (15.4)
	  4.656
	0.93
	0.93
	  5.07

	EmF-02
	0 = Always
	9 (0.2)
	−1.038
	1.31
	1.36
	  None

	
	1 = Often
	248 (5.9)
	−0.271
	1.10
	1.09
	−4.98

	
	2 = Sometimes
	1359 (32.3)
	  1.227
	0.75
	0.71
	−1.83

	
	3 = Seldom
	2266 (53.8)
	  3.493
	0.67
	0.68
	  1.37

	
	4 = Never
	330 (7.8)
	  5.152
	0.84
	0.83
	  5.43

	EmF-03
	0 = Always
	11 (0.3)
	−1.582
	1.04
	1.06
	  None

	
	1 = Often
	208 (4.9)
	−0.316
	1.19
	1.19
	−4.24

	
	2 = Sometimes
	1101 (26.1)
	  0.902
	0.67
	0.65
	−1.57

	
	3 = Seldom
	2040 (48.4)
	  3.155
	0.75
	0.74
	  1.37

	
	4 = Never
	852 (20.2)
	  4.528
	0.91
	0.92
	  4.44

	EmF-04
	0 = Always
	32 (0.8)
	−0.135
	2.08
	1.61
	  None

	
	1 = Often
	483 (11.5)
	  0.097
	1.16
	1.14
	−4.12

	
	2 = Sometimes
	968 (23.0)
	  1.358
	0.91
	0.90
	−0.65

	
	3 = Seldom
	1789 (42.5)
	  3.308
	1.02
	1.29
	  1.07

	
	4 = Never
	940 (22.3)
	  4.177
	1.17
	1.15
	  3.70

	EmF-05
	0 = Always
	72 (1.7)
	−0.440
	1.42
	1.24
	  None

	
	1 = Often
	792 (18.8)
	  0.387
	0.81
	0.76
	−4.67

	
	2 = Sometimes
	1333 (31.6)
	  2.235
	0.93
	0.90
	−1.07

	
	3 = Seldom
	1863 (44.2)
	  3.842
	0.82
	0.84
	  0.76

	
	4 = Never
	152 (3.6)
	  5.224
	0.98
	0.95
	  4.98

	SoF-01
	0 = Always
	1 (0.0)
	−2.771
	0.62
	0.74
	  None

	
	1 = Often
	87 (2.1)
	−1.184
	0.94
	0.91
	−4.87

	
	2 = Sometimes
	477 (11.3)
	−0.131
	0.62
	0.58
	−1.03

	
	3 = Seldom
	2288 (54.3)
	  2.645
	0.93
	1.01
	  0.93

	
	4 = Never
	1359 (32.3)
	  3.913
	1.24
	1.25
	  4.96

	SoF-02
	0 = Always
	3 (0.1)
	−2.235
	0.89
	0.91
	  None

	
	1 = Often
	109 (2.6)
	−1.154
	0.88
	0.87
	−3.95

	
	2 = Sometimes
	408 (9.7)
	−0.145
	0.66
	0.61
	−0.68

	
	3 = Seldom
	1566 (37.2)
	  2.203
	0.92
	0.88
	  0.87

	
	4 = Never
	2126 (50.5)
	  3.736
	1.14
	1.11
	  3.76

	SoF-03
	0 = Always
	3 (0.1)
	−2.223
	0.76
	0.82
	  None

	
	1 = Often
	136 (3.2)
	−1.023
	0.86
	0.76
	−5.02

	
	2 = Sometimes
	648 (15.4)
	  0.696
	0.99
	1.04
	−1.57

	
	3 = Seldom
	3049 (72.4)
	  3.034
	0.89
	0.97
	  0.47

	
	4 = Never
	376 (8.9)
	  4.379
	1.14
	1.14
	  6.13

	SoF-04
	0 = Always
	6 (0.1)
	−1.946
	1.02
	1.24
	  None

	
	1 = Often
	107 (2.5)
	−1.148
	0.88
	0.85
	−3.46

	
	2 = Sometimes
	406 (9.6)
	−0.100
	0.72
	0.72
	−0.92

	
	3 = Seldom
	1766 (41.9)
	  2.340
	0.93
	1.16
	  0.57

	
	4 = Never
	1927 (45.8)
	  3.759
	1.18
	1.16
	  3.82

	SoF-05
	0 = Always
	8 (0.2)
	−2.296
	0.70
	0.81
	  None

	
	1 = Often
	178 (4.2)
	−1.022
	0.79
	0.74
	−3.92

	
	2 = Sometimes
	411 (9.8)
	  0.222
	0.74
	0.71
	−0.60

	
	3 = Seldom
	2222 (52.8)
	  2.604
	0.86
	0.97
	  0.26

	
	4 = Never
	1393 (33.1)
	  3.967
	1.18
	1.17
	  4.26
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	Table A25 Continued

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	ScF-01
	0 = Always
	10 (0.2)
	−0.249
	1.81
	2.58
	  None

	
	1 = Often
	248 (5.9)
	−0.087
	1.32
	1.44
	−5.05

	
	2 = Sometimes
	1241 (29.5)
	  1.276
	0.91
	0.86
	−1.96

	
	3 = Seldom
	2530 (60.1)
	  3.460
	0.91
	0.92
	  0.97

	
	4 = Never
	183 (4.3)
	  4.867
	1.05
	1.06
	  6.05

	ScF-02
	0 = Always
	7 (0.2)
	−1.520
	1.05
	1.06
	  None

	
	1 = Often
	243 (5.8)
	−0.167
	1.29
	1.39
	−5.30

	
	2 = Sometimes
	1233 (29.3)
	  1.283
	0.91
	0.86
	−1.89

	
	3 = Seldom
	2541 (60.3)
	  3.438
	0.93
	0.93
	  1.05

	
	4 = Never
	188 (4.5)
	  4.992
	1.00
	0.98
	  6.13

	ScF-03
	0 = Always
	16 (0.4)
	  0.142
	1.90
	2.04
	  None

	
	1 = Often
	342 (8.1)
	  0.036
	1.17
	1.18
	−5.00

	
	2 = Sometimes
	1745 (41.4)
	  1.893
	1.06
	1.05
	−1.87

	
	3 = Seldom
	1845 (43.8)
	  3.536
	1.13
	1.13
	  1.69

	
	4 = Never
	264 (6.3)
	  5.161
	0.89
	0.89
	  5.18

	ScF-04
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	15 (0.4)
	−1.608
	0.95
	1.01
	  None

	
	2 = Sometimes
	260 (6.2)
	−0.168
	1.04
	1.06
	−3.26

	
	3 = Seldom
	2345 (55.7)
	  2.317
	1.20
	1.33
	−0.77

	
	4 = Never
	1592 (37.8)
	  3.665
	1.37
	1.46
	  4.03

	ScF-05
	0 = Always
	3 (0.1)
	−1.556
	1.37
	1.88
	  None

	
	1 = Often
	5 (0.1)
	−0.327
	1.65
	2.05
	−0.71

	
	2 = Sometimes
	116 (2.8)
	−0.244
	1.29
	1.29
	−2.51

	
	3 = Seldom
	1338 (31.8)
	  1.424
	1.11
	1.29
	−0.36

	
	4 = Never
	2750 (65.3)
	  3.392
	1.28
	1.24
	  3.58

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
Missing values were handled using listwise (casewise) deletion.





Figure A11 The category probability curves for the Psychosocial Health summary score (Emotional Functioning subscale) (N = 4212)


Figure A12 The category probability curves for the Psychosocial Health summary score (Social Functioning subscale) (N = 4212)


Figure A13 The category probability curves for the Psychosocial Health summary score (School Functioning subscale) (N = 4212)
	Table A26 Category summary statistics of 23 items in the Health-related Quality of Life summary score (N = 4145) 

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	PhF-01
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	4 (0.1)
	−1.362
	1.05
	1.69
	  None

	
	2 = Sometimes
	30 (0.7)
	  0.265
	1.36
	3.73
	−1.05

	
	3 = Seldom
	152 (3.7)
	  0.815
	0.95
	1.26
	  0.44

	
	4 = Never
	3959 (95.5)
	  3.027
	1.00
	1.01
	  0.61

	PhF-02
	0 = Always
	2 (0.0)
	−2.513
	0.44
	0.40
	  None

	
	1 = Often
	15 (0.4)
	  0.032
	1.67
	2.07
	−1.76

	
	2 = Sometimes
	136 (3.3)
	  0.192
	1.02
	1.28
	−1.06

	
	3 = Seldom
	545 (13.1)
	  1.577
	1.04
	1.29
	  0.84

	
	4 = Never
	3447 (83.2)
	  3.258
	1.03
	1.02
	  1.98

	PhF-03
	0 = Always
	4 (0.1)
	−1.487
	0.92
	1.48
	  None

	
	1 = Often
	27 (0.7)
	−0.528
	0.96
	0.99
	−2.20

	
	2 = Sometimes
	219 (5.3)
	  0.362
	0.78
	0.74
	−1.36

	
	3 = Seldom
	1813 (43.7)
	  2.496
	1.11
	1.07
	  0.00

	
	4 = Never
	2082 (50.2)
	  3.615
	1.32
	1.28
	  3.57

	PhF-04
	0 = Always
	4 (0.1)
	−1.551
	0.88
	1.11
	  None

	
	1 = Often
	28 (0.7)
	−0.388
	0.96
	0.94
	−2.42

	
	2 = Sometimes
	391 (9.4)
	  1.001
	1.07
	1.08
	−2.00

	
	3 = Seldom
	2178 (52.5)
	  2.733
	1.06
	1.05
	  0.41

	
	4 = Never
	1544 (37.2)
	  3.746
	1.36
	1.32
	  4.01

	PhF-05
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	1 (0.0)
	−2.259
	0.63
	0.49
	  None

	
	2 = Sometimes
	25 (0.6)
	−0.653
	0.90
	0.77
	−1.89

	
	3 = Seldom
	318 (7.7)
	  0.792
	0.91
	0.79
	  0.00

	
	4 = Never
	3801 (91.7)
	  3.125
	0.82
	0.92
	  1.89

	PhF-06
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	4 (0.1)
	−0.696
	1.21
	1.20
	  None

	
	2 = Sometimes
	108 (2.6)
	−0.065
	0.95
	0.90
	−2.40

	
	3 = Seldom
	617 (14.9)
	  1.619
	1.09
	1.14
	  0.35

	
	4 = Never
	3416 (82.4)
	  3.256
	1.03
	1.02
	  2.05

	PhF-07
	0 = Always
	3 (0.1)
	−1.435
	0.96
	1.11
	  None

	
	1 = Often
	63 (1.5)
	−0.200
	0.96
	0.93
	−3.57

	
	2 = Sometimes
	487 (11.7)
	  1.378
	1.18
	1.21
	−1.43

	
	3 = Seldom
	2515 (60.7)
	  2.881
	1.03
	1.05
	  0.50

	
	4 = Never
	1077 (26.0)
	  3.911
	1.30
	1.24
	  4.50

	PhF-08
	0 = Always
	3 (0.1)
	−1.305
	1.05
	1.33
	  None

	
	1 = Often
	100 (2.4)
	−0.326
	0.78
	0.70
	−4.06

	
	2 = Sometimes
	553 (13.3)
	  1.465
	1.10
	1.12
	−1.11

	
	3 = Seldom
	2568 (62.0)
	  2.968
	1.06
	1.10
	  0.57

	
	4 = Never
	921 (22.2)
	  4.035
	1.19
	1.16
	  4.60
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	Table A26 Continued

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	EmF-01
	0 = Always
	7 (0.2)
	−0.602
	1.15
	1.17
	  None

	
	1 = Often
	136 (3.3)
	  0.322
	1.03
	1.02
	−3.89

	
	2 = Sometimes
	1007 (24.3)
	  1.366
	0.67
	0.62
	−1.66

	
	3 = Seldom
	2359 (56.9)
	  3.304
	0.72
	0.72
	  1.02

	
	4 = Never
	636 (15.3)
	  4.566
	0.93
	0.93
	  4.53

	EmF-02
	0 = Always
	9 (0.2)
	  0.300
	1.52
	1.52
	  None

	
	1 = Often
	242 (5.8)
	  0.621
	1.04
	1.01
	−4.50

	
	2 = Sometimes
	1335 (32.2)
	  1.774
	0.76
	0.72
	−1.56

	
	3 = Seldom
	2235 (53.9)
	  3.567
	0.70
	0.71
	  1.15

	
	4 = Never
	324 (7.8)
	  5.001
	0.86
	0.86
	  4.90

	EmF-03
	0 = Always
	11 (0.3)
	−0.325
	1.23
	1.23
	  None

	
	1 = Often
	205 (4.9)
	  0.617
	1.14
	1.14
	−3.81

	
	2 = Sometimes
	1079 (26.0)
	  1.528
	0.71
	0.68
	−1.29

	
	3 = Seldom
	2009 (48.5)
	  3.300
	0.78
	0.77
	  1.18

	
	4 = Never
	841 (20.3)
	  4.413
	0.95
	0.95
	  3.92

	EmF-04
	0 = Always
	32 (0.8)
	  0.891
	2.17
	1.80
	  None

	
	1 = Often
	471 (11.4)
	  0.876
	1.06
	1.04
	−3.65

	
	2 = Sometimes
	954 (23.0)
	  1.875
	0.87
	0.85
	−0.47

	
	3 = Seldom
	1764 (42.6)
	  3.433
	0.97
	1.21
	  0.88

	
	4 = Never
	924 (22.3)
	  4.141
	1.16
	1.14
	  3.24

	EmF-05
	0 = Always
	72 (1.7)
	  0.538
	1.42
	1.28
	  None

	
	1 = Often
	775 (18.7)
	  1.126
	0.81
	0.74
	−4.13

	
	2 = Sometimes
	1311 (31.6)
	  2.548
	0.92
	0.90
	−0.92

	
	3 = Seldom
	1836 (44.3)
	  3.860
	0.81
	0.84
	  0.53

	
	4 = Never
	151 (3.6)
	  5.136
	0.97
	0.95
	  4.52

	SoF-01
	0 = Always
	1 (0.0)
	−0.333
	1.38
	1.16
	  None

	
	1 = Often
	85 (2.1)
	−0.012
	1.08
	1.06
	−4.58

	
	2 = Sometimes
	465 (11.2)
	  0.713
	0.64
	0.60
	−0.71

	
	3 = Seldom
	2257 (54.5)
	  2.844
	0.89
	0.90
	  0.86

	
	4 = Never
	1337 (32.3)
	  4.011
	1.10
	1.08
	  4.43

	SoF-02
	0 = Always
	2 (0.0)
	−2.211
	0.46
	0.72
	  None

	
	1 = Often
	105 (2.5)
	  0.031
	1.04
	0.99
	−3.98

	
	2 = Sometimes
	400 (9.7)
	  0.699
	0.69
	0.60
	−0.33

	
	3 = Seldom
	1543 (37.2)
	  2.511
	0.93
	0.87
	  0.93

	
	4 = Never
	2095 (50.5)
	  3.799
	1.04
	1.03
	  3.38

	SoF-03
	0 = Always
	3 (0.1)
	−1.819
	0.67
	0.71
	  None

	
	1 = Often
	131 (3.2)
	  0.091
	0.96
	0.80
	−4.64

	
	2 = Sometimes
	634 (15.3)
	  1.310
	0.90
	0.88
	−1.25

	
	3 = Seldom
	3006 (72.5)
	  3.227
	0.90
	0.99
	  0.34

	
	4 = Never
	371 (9.0)
	  4.240
	1.18
	1.13
	  5.55

	SoF-04
	0 = Always
	6 (0.1)
	−0.474
	1.38
	1.60
	  None

	
	1 = Often
	103 (2.5)
	−0.075
	0.97
	0.93
	−3.17

	
	2 = Sometimes
	396 (9.6)
	  0.727
	0.72
	0.67
	−0.66

	
	3 = Seldom
	1739 (42.0)
	  2.619
	0.92
	1.04
	  0.51

	
	4 = Never
	1901 (45.9)
	  3.829
	1.06
	1.04
	  3.32

	SoF-05
	0 = Always
	8 (0.2)
	−1.436
	0.69
	0.79
	  None

	
	1 = Often
	174 (4.2)
	  0.025
	0.88
	0.81
	−3.58

	
	2 = Sometimes
	401 (9.7)
	  0.955
	0.69
	0.63
	−0.31

	
	3 = Seldom
	2189 (52.8)
	  2.852
	0.87
	0.94
	  0.17

	
	4 = Never
	1373 (33.1)
	  4.001
	1.10
	1.06
	  3.73
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	Table A26 Continued

	Item label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	ScF-01
	0 = Always
	10 (0.2)
	  0.672
	1.82
	2.59
	  None

	
	1 = Often
	244 (5.9)
	  0.797
	1.22
	1.30
	−4.58

	
	2 = Sometimes
	1213 (29.3)
	  1.835
	0.92
	0.88
	−1.67

	
	3 = Seldom
	2496 (60.2)
	  3.545
	0.89
	0.91
	  0.75

	
	4 = Never
	182 (4.4)
	  4.592
	1.11
	1.10
	  5.49

	ScF-02
	0 = Always
	6 (0.1)
	−1.150
	0.78
	0.83
	  None

	
	1 = Often
	237 (5.7)
	  0.687
	1.16
	1.25
	−4.95

	
	2 = Sometimes
	1209 (29.2)
	  1.835
	0.89
	0.85
	−1.56

	
	3 = Seldom
	2508 (60.5)
	  3.531
	0.89
	0.90
	  0.88

	
	4 = Never
	185 (4.5)
	  4.765
	1.04
	1.04
	  5.63

	ScF-03
	0 = Always
	15 (0.4)
	  0.860
	1.80
	1.84
	  None

	
	1 = Often
	334 (8.1)
	  0.843
	1.06
	1.06
	−4.52

	
	2 = Sometimes
	1709 (41.2)
	  2.281
	1.01
	1.01
	−1.62

	
	3 = Seldom
	1827 (44.1)
	  3.617
	1.02
	1.02
	  1.44

	
	4 = Never
	260 (6.3)
	  5.051
	0.88
	0.89
	  4.69

	ScF-04
	0 = Always
	NA
	  NA
	NA
	NA
	  NA

	
	1 = Often
	15 (0.4)
	−1.238
	0.72
	0.61
	  None

	
	2 = Sometimes
	254 (6.1)
	  0.365
	0.79
	0.80
	−2.87

	
	3 = Seldom
	2304 (55.6)
	  2.626
	1.05
	1.11
	−0.68

	
	4 = Never
	1572 (37.9)
	  3.809
	1.17
	1.20
	  3.55

	ScF-05
	0 = Always
	3 (0.1)
	−1.579
	0.99
	1.45
	  None

	
	1 = Often
	5 (0.1)
	−0.549
	1.14
	1.27
	−0.66

	
	2 = Sometimes
	112 (2.7)
	  0.120
	0.89
	0.84
	−2.24

	
	3 = Seldom
	1311 (31.6)
	  1.919
	1.00
	1.10
	−0.25

	
	4 = Never
	2714 (65.5)
	  3.533
	1.03
	1.03
	  3.15

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
NA means no adolescent selected this rating category.
Missing values were handled using listwise (casewise) deletion.





Figure A14 The category probability curves for the Health-related Quality of Life summary score (Physical Functioning subscale) (N = 4145)


Figure A15 The category probability curves for the Health-related Quality of Life summary score (Emotional Functioning subscale) (N = 4145)


Figure A16 The category probability curves for the Health-related Quality of Life summary score (Social Functioning subscale) (N = 4145)


Figure A17 The category probability curves for the Health-related Quality of Life summary score (School Functioning subscale) (N = 4145)
Rating Scale Model
	Table A27 Category summary statistics of 23 items in the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales

	Subscale label
	Rating category 
(five)
	Category count (%)
	Average measure
	Infit MnSq
	Outfit MnSq
	Step calibration

	PhF
	0 = Always
	16 (0.0)
	−5.754
	1.98
	2.23
	  None

	
	1 = Often
	266 (0.8)
	−1.994
	1.28
	1.30
	−7.02

	
	2 = Sometimes
	2079 (6.0)
	  1.943
	1.11
	1.13
	−2.47

	
	3 = Seldom
	11170 (32.4)
	  5.541
	0.92
	1.16
	  2.16

	
	4 = Never
	20965 (60.8)
	  10.540
	0.95
	0.99
	  7.32

	EmF
	0 = Always
	140 (0.6)
	−5.608
	1.22
	1.25
	  None

	
	1 = Often
	1969 (9.1)
	−3.194
	1.00
	0.99
	−7.15

	
	2 = Sometimes
	5989 (27.7)
	  0.112
	0.95
	0.94
	−2.77

	
	3 = Seldom
	10549 (48.8)
	  5.041
	0.96
	0.96
	  2.12

	
	4 = Never
	2978 (13.8)
	  7.701
	1.02
	1.01
	  7.80

	SoF
	0 = Always
	21 (0.1)
	−4.859
	1.44
	1.49
	  None

	
	1 = Often
	652 (3.0)
	−2.714
	1.34
	1.39
	−7.86

	
	2 = Sometimes
	2446 (11.3)
	  0.584
	1.15
	1.17
	−2.88

	
	3 = Seldom
	11140 (51.6)
	  6.378
	0.94
	0.89
	  2.32

	
	4 = Never
	7341 (34.0)
	  9.172
	0.90
	0.88
	  8.42

	ScF
	0 = Always
	41 (0.2)
	−3.115
	1.75
	1.76
	  None

	
	1 = Often
	928 (4.3)
	−2.223
	1.01
	1.00
	−6.44

	
	2 = Sometimes
	4745 (21.9)
	  0.565
	0.90
	0.84
	−2.47

	
	3 = Seldom
	10860 (50.1)
	  4.373
	0.94
	1.32
	  1.58

	
	4 = Never
	5101 (23.5)
	  8.765
	1.11
	1.15
	  7.33

	PSH
	0 = Always
	188 (0.3)
	−1.606
	1.70
	1.66
	  None

	
	1 = Often
	3339 (5.3)
	−0.782
	1.19
	1.20
	−4.67

	
	2 = Sometimes
	12738 (20.2)
	  0.756
	0.86
	0.83
	−1.36

	
	3 = Seldom
	31835 (50.4)
	  3.172
	0.93
	0.98
	  1.12

	
	4 = Never
	15080 (23.9)
	  5.195
	1.06
	1.06
	  4.91

	HRQoL
	0 = Always
	201 (0.2)
	−1.154
	1.79
	1.78
	  None

	
	1 = Often
	3504 (3.7)
	−0.379
	1.16
	1.18
	−4.24

	
	2 = Sometimes
	14428 (15.1)
	  0.964
	0.91
	0.95
	−1.14

	
	3 = Seldom
	42089 (44.1)
	  3.028
	0.93
	0.91
	  0.97

	
	4 = Never
	35113 (36.8)
	  5.787
	1.05
	1.04
	  4.41

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, PSH = Psychosocial Health, HRQoL = Health-related Quality of Life.
Infit MnSq = inlier-sensitive fit mean-square, Outfit MnSq = outlier-sensitive fit mean-square.
The average measure values are expressed as Rasch estimated logits.
N(PhF) = 4312, N(EmF) = 4325, N(SoF) = 4320, N(ScF) = 4335, N(PSH) = 4212, N(HRQoL) = 4145.
Missing values were handled using listwise (casewise) deletion.
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Appendix 11: Measures and goodness-of-ﬁt statistics for each item of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS)

	[bookmark: _Hlk175870913]Table A28 Measures and goodness-of-ﬁt statistics for each item of the four subscales

	Item abbreviation 
and label
	Item
measure
	SE
	Inﬁt statistics
	
	Outﬁt statistics

	
	
	
	MnSq
	Zstd
	
	MnSq
	Zstd

	PhF-01
	−1.700
	0.086
	1.32
	  4.15
	
	2.76
	  8.47

	PhF-02
	−0.880
	0.049
	0.90
	−2.86
	
	0.79
	−1.77

	PhF-03
	  0.509
	0.038
	0.71
	−9.90
	
	0.61
	−9.90

	PhF-04
	  1.086
	0.037
	0.82
	−8.41
	
	0.78
	−8.42

	PhF-05
	−2.100
	0.072
	0.89
	−2.21
	
	1.27
	  1.81

	PhF-06
	−0.340
	0.050
	1.07
	  1.96
	
	1.22
	  1.75

	PhF-07
	  1.547
	0.038
	1.19
	  7.46
	
	1.24
	  7.36

	PhF-08
	  1.878
	0.037
	1.12
	  4.99
	
	1.24
	  7.31

	EmF-01
	−1.087
	0.039
	0.86
	−6.26
	
	0.81
	−5.82

	EmF-02
	−0.085
	0.039
	0.84
	−6.76
	
	0.81
	−6.05

	EmF-03
	−0.823
	0.036
	0.87
	−6.22
	
	0.84
	−5.91

	EmF-04
	−0.001
	0.033
	1.33
	  9.90
	
	1.54
	  9.90

	EmF-05
	  1.996
	0.036
	0.95
	−2.43
	
	0.93
	−2.41

	SoF-01
	−0.498
	0.038
	0.89
	−5.08
	
	0.83
	−6.08

	SoF-02
	−0.573
	0.037
	0.87
	−6.16
	
	0.82
	−4.92

	SoF-03
	  0.950
	0.044
	1.26
	  8.42
	
	1.47
	  8.67

	SoF-04
	−0.281
	0.037
	1.00
	  0.22
	
	1.07
	  2.15

	SoF-05
	  0.401
	0.036
	0.93
	−3.09
	
	0.92
	−3.00

	ScF-01
	  0.999
	0.035
	0.84
	−7.00
	
	0.82
	−5.94

	ScF-02
	  0.872
	0.036
	0.89
	−4.58
	
	0.87
	−4.29

	ScF-03
	  1.400
	0.032
	0.93
	−3.50
	
	0.91
	−4.10

	ScF-04
	−0.693
	0.037
	1.20
	  8.53
	
	1.66
	  9.90

	ScF-05
	−2.579
	0.041
	1.07
	  2.61
	
	1.73
	  7.33

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Measure = Rasch estimated logits, SE = standard error, Infit = information-weighted fit, Outfit = outlier-sensitive fit, MnSq = mean-square, Zstd = z-standardized. 
The item measure values are expressed as Rasch estimated logits.
N(PhF) = 4312, N(EmF) = 4325, N(SoF) = 4320, N(ScF) = 4335. 
Missing values were handled using listwise (casewise) deletion.



	Table A29 Measures and goodness-of-ﬁt statistics for each item of the Psychosocial Health summary score (N = 4212)

	Item abbreviation 
and label
	Item
measure
	SE
	Inﬁt statistics
	
	Outﬁt statistics

	
	
	
	MnSq
	Zstd
	
	MnSq
	Zstd

	EmF-01
	  0.058
	0.030
	0.80
	−9.37
	
	0.79
	−9.90

	EmF-02
	  0.621
	0.030
	0.81
	−8.90
	
	0.79
	−9.60

	EmF-03
	  0.192
	0.028
	0.84
	−8.16
	
	0.83
	−8.56

	EmF-04
	  0.710
	0.025
	1.09
	  4.14
	
	1.13
	  5.68

	EmF-05
	  1.977
	0.027
	0.90
	−4.70
	
	0.88
	−5.30

	SoF-01
	−1.124
	0.030
	0.98
	−1.06
	
	1.01
	  0.23

	SoF-02
	−1.113
	0.030
	0.93
	−2.92
	
	0.90
	−3.17

	SoF-03
	−0.146
	0.035
	0.98
	−0.62
	
	1.03
	  1.02

	SoF-04
	−0.864
	0.030
	0.97
	−1.38
	
	1.06
	  2.17

	SoF-05
	−0.473
	0.029
	0.93
	−2.96
	
	0.97
	−1.09

	ScF-01
	  0.797
	0.032
	1.02
	  1.00
	
	1.02
	  0.63

	ScF-02
	  0.683
	0.032
	1.00
	−0.15
	
	0.98
	−0.80

	ScF-03
	  1.072
	0.029
	1.08
	  3.75
	
	1.09
	  3.82

	ScF-04
	−0.526
	0.034
	1.24
	  9.90
	
	1.33
	  9.90

	ScF-05
	−1.861
	0.037
	1.21
	  7.22
	
	1.28
	  5.50

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Measure = Rasch estimated logits, SE = standard error, Infit = information-weighted fit, Outfit = outlier-sensitive fit, MnSq = mean-square, Zstd = z-standardized. 
The item measure values are expressed as Rasch estimated logits.
Missing values were handled using listwise (casewise) deletion.



	Table A30 Measures and goodness-of-ﬁt statistics for each item of the Health-related Quality of Life summary score (N = 4145) 

	Item abbreviation 
and label
	Item
measure
	SE
	Inﬁt statistics
	
	Outﬁt statistics

	
	
	
	MnSq
	Zstd
	
	MnSq
	Zstd

	PhF-01
	−1.942
	0.068
	1.08
	  1.03
	
	1.47
	  2.67

	PhF-02
	−1.443
	0.040
	1.06
	  1.50
	
	1.26
	  2.93

	PhF-03
	−0.651
	0.032
	1.12
	  4.99
	
	1.09
	  3.30

	PhF-04
	−0.363
	0.030
	1.18
	  7.70
	
	1.16
	  6.71

	PhF-05
	−2.315
	0.058
	0.88
	−2.51
	
	0.79
	−1.86

	PhF-06
	−1.384
	0.042
	1.04
	  1.02
	
	1.09
	  1.16

	PhF-07
	−0.142
	0.030
	1.17
	  7.03
	
	1.16
	  6.62

	PhF-08
	  0.020
	0.030
	1.08
	  3.55
	
	1.10
	  3.87

	EmF-01
	  0.608
	0.029
	0.81
	−8.82
	
	0.80
	−9.54

	EmF-02
	  1.117
	0.029
	0.82
	−8.21
	
	0.81
	−8.95

	EmF-03
	  0.729
	0.026
	0.87
	−6.37
	
	0.86
	−6.85

	EmF-04
	  1.199
	0.024
	1.06
	  2.61
	
	1.08
	  3.75

	EmF-05
	  2.354
	0.025
	0.89
	−5.14
	
	0.87
	−5.86

	SoF-01
	−0.493
	0.029
	0.93
	−3.11
	
	0.92
	−3.77

	SoF-02
	−0.553
	0.028
	0.92
	−3.35
	
	0.88
	−4.36

	SoF-03
	  0.427
	0.033
	0.98
	−0.60
	
	0.98
	−0.74

	SoF-04
	−0.205
	0.028
	0.94
	−2.86
	
	0.96
	−1.38

	SoF-05
	  0.155
	0.028
	0.92
	−3.76
	
	0.91
	−3.85

	ScF-01
	  1.291
	0.030
	1.02
	  0.77
	
	1.02
	  0.85

	ScF-02
	  1.140
	0.031
	0.97
	−1.39
	
	0.96
	−1.37

	ScF-03
	  1.505
	0.028
	1.01
	  0.69
	
	1.01
	  0.64

	ScF-04
	  0.082
	0.032
	1.04
	  1.98
	
	1.07
	  3.10

	ScF-05
	−1.138
	0.035
	0.99
	−0.23
	
	1.06
	  1.38

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Measure = Rasch estimated logits, SE = standard error, Infit = information-weighted fit, Outfit = outlier-sensitive fit, MnSq = mean-square, Zstd = z-standardized. 
The item measure values are expressed as Rasch estimated logits.
Missing values were handled using listwise (casewise) deletion.



Appendix 12: Largest standardized residual correlations for items of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS)

	Table A31 Largest standardized residual correlations for items of the Physical Functioning subscale (N = 4312)

	Paired number
	Paired item
	Correlation

	1
	PhF-01 & PhF-02
	  0.08

	2
	PhF-02 & PhF-05
	−0.06

	3
	PhF-06 & PhF-07
	−0.07

	4
	PhF-01 & PhF-07
	−0.07

	5
	PhF-01 & PhF-03
	−0.07

	6
	PhF-01 & PhF-08
	−0.08

	7
	PhF-05 & PhF-07
	−0.09

	8
	PhF-06 & PhF-08
	−0.11

	9
	PhF-02 & PhF-06
	−0.12

	10
	PhF-04 & PhF-06
	−0.12

	11
	PhF-02 & PhF-08
	−0.13

	12
	PhF-03 & PhF-05
	−0.14

	13
	PhF-02 & PhF-04
	−0.19

	14
	PhF-07 & PhF-08
	−0.20

	15
	PhF-02 & PhF-07
	−0.20

	16
	PhF-03 & PhF-06
	−0.23

	17
	PhF-04 & PhF-07
	−0.28

	18
	PhF-03 & PhF-08
	−0.29

	19
	PhF-03 & PhF-07
	−0.31

	20
	PhF-04 & PhF-08
	−0.33

	Note. PhF = Physical Functioning. 
Missing values were handled using listwise (casewise) deletion.



	Table A32 Largest standardized residual correlations for items of the Emotional Functioning subscale (N = 4325)

	Paired number
	Paired item
	Correlation

	1
	EmF-01 & EmF-02
	−0.08

	2
	EmF-02 & EmF-03
	−0.15

	3
	EmF-01 & EmF-03
	−0.16

	4
	EmF-01 & EmF-05
	−0.18

	5
	EmF-02 & EmF-05
	−0.19

	6
	EmF-03 & EmF-04
	−0.27

	7
	EmF-03 & EmF-05
	−0.28

	8
	EmF-01 & EmF-04
	−0.33

	9
	EmF-02 & EmF-04
	−0.34

	10
	EmF-04 & EmF-05
	−0.35

	Note. EmF = Emotional Functioning.
Missing values were handled using listwise (casewise) deletion.




	Table A33 Largest standardized residual correlations for items of the Social Functioning subscale (N = 4320)

	Paired number
	Paired item
	Correlation

	1
	SoF-01 & SoF-02
	−0.14

	2
	SoF-04 & SoF-05
	−0.18

	3
	SoF-01 & SoF-03
	−0.20

	4
	SoF-02 & SoF-03
	−0.22

	5
	SoF-02 & SoF-04
	−0.26

	6
	SoF-01 & SoF-05
	−0.26

	7
	SoF-03 & SoF-04
	−0.26

	8
	SoF-02 & SoF-05
	−0.27

	9
	SoF-01 & SoF-04
	−0.28

	10
	SoF-03 & SoF-05
	−0.28

	Note. SoF = Social Functioning.
Missing values were handled using listwise (casewise) deletion.



	Table A34 Largest standardized residual correlations for items of the School Functioning subscale (N = 4335)

	Paired number
	Paired item
	Correlation

	1
	ScF-04 & ScF-05
	  0.14

	2
	ScF-01 & ScF-02
	  0.09

	3
	ScF-01 & ScF-03
	−0.13

	4
	ScF-02 & ScF-03
	−0.23

	5
	ScF-03 & ScF-05
	−0.25

	6
	ScF-02 & ScF-05
	−0.28

	7
	ScF-01 & ScF-05
	−0.30

	8
	ScF-03 & ScF-04
	−0.34

	9
	ScF-02 & ScF-04
	−0.39

	10
	ScF-01 & ScF-04
	−0.46

	Note. ScF = School Functioning.
Missing values were handled using listwise (casewise) deletion.



	Table A35 Largest standardized residual correlations for items of the Psychosocial Health summary score (N = 4212)

	Paired number
	Paired item
	Correlation

	1
	ScF-01 & ScF-02
	  0.38

	2
	ScF-04 & ScF-05
	  0.36

	3
	EmF-01 & EmF-02
	  0.32

	4
	EmF-02 & EmF-03
	  0.28

	5
	SoF-01 & SoF-02
	  0.27

	6
	EmF-01 & EmF-03
	  0.26

	7
	EmF-02 & EmF-05
	  0.25

	8
	ScF-01 & ScF-03
	  0.24

	9
	EmF-01 & EmF-05
	  0.24

	10
	EmF-05 & SoF-02
	−0.22

	11
	EmF-01 & SoF-04
	−0.22

	12
	EmF-05 & SoF-01
	−0.22

	13
	EmF-05 & SoF-05
	−0.22

	14
	EmF-01 & SoF-05
	−0.22

	15
	EmF-02 & SoF-01
	−0.23

	16
	EmF-02 & SoF-05
	−0.23

	17
	EmF-03 & ScF-04
	−0.23

	18
	EmF-02 & ScF-04
	−0.23

	19
	EmF-03 & SoF-05
	−0.24

	20
	EmF-03 & SoF-01
	−0.25

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Missing values were handled using listwise (casewise) deletion.



	Table A36 Largest standardized residual correlations for items of the Health-related Quality of Life summary score (N = 4145)

	Paired number
	Paired item
	Correlation

	1
	PhF-03 & PhF-04
	  0.58

	2
	ScF-01 & ScF-02
	  0.44

	3
	EmF-01 & EmF-02
	  0.40

	4
	EmF-02 & EmF-03
	  0.37

	5
	EmF-01 & EmF-03
	  0.34

	6
	ScF-04 & ScF-05
	  0.34

	7
	EmF-02 & EmF-05
	  0.34

	8
	EmF-01 & EmF-05
	  0.32

	9
	SoF-01 & SoF-02
	  0.32

	10
	PhF-02 & PhF-03
	  0.31

	11
	EmF-03 & EmF-05
	  0.30

	12
	ScF-01 & ScF-03
	  0.29

	13
	PhF-04 & PhF-07
	  0.26

	14
	PhF-04 & EmF-01
	−0.24

	15
	PhF-04 & EmF-02
	−0.24

	16
	PhF-03 & EmF-02
	−0.26

	17
	PhF-04 & ScF-01
	−0.27

	18
	PhF-03 & ScF-01
	−0.27

	19
	PhF-03 & EmF-03
	−0.30

	20
	PhF-04 & EmF-03
	−0.32

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Missing values were handled using listwise (casewise) deletion.



Appendix 13: Person-item map (Wright map) of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS)

Physical Functioning subscale



Figure A19 Person-item map (Wright map) of the Physical Functioning subscale (N = 4312)

Emotional Functioning subscale



Figure A20 Person-item map (Wright map) of the Emotional Functioning subscale (N = 4325)

Social Functioning subscale



Figure A21 Person-item map (Wright map) of the Social Functioning subscale (N = 4320)


School Functioning subscale



Figure A22 Person-item map (Wright map) of the School Functioning subscale (N = 4335)
Psychosocial Health summary score



Figure A23 Person-item map (Wright map) of the Psychosocial Health summary score (N = 4212)

Health-related Quality of Life summary score



Figure A24 Person-item map (Wright map) of the Health-related Quality of Life summary score (N = 4145) 

Appendix 14: Uniform differential item functioning analysis for the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0 GCS) across gender and grade groups 

Uniform differential item functioning analysis across gender group
	[bookmark: _Hlk153985486]Table A37 The UDIF analysis across gender group of the four subscales 

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Male
	Female
	
	
	
	

	PhF-01
	−1.729 (0.135)
	−1.700 (0.111)
	
	−0.029
	−0.16
	  0.870

	PhF-02
	−0.992 (0.078)
	−0.813 (0.063)
	
	−0.179
	−1.79
	  0.073

	PhF-03
	  0.396 (0.057)
	  0.593 (0.052)
	
	−0.197
	−2.55
	  0.011

	PhF-04
	  0.926 (0.055)
	  1.217 (0.051)
	
	−0.290
	−3.90
	<0.001

	PhF-05
	−1.972 (0.110)
	−2.202 (0.096)
	
	  0.230
	  1.58
	  0.114

	PhF-06
	−0.144 (0.075)
	−0.494 (0.067)
	
	  0.350
	  3.49
	  0.001

	PhF-07
	  1.680 (0.055)
	  1.423 (0.052)
	
	  0.257
	  3.41
	  0.001

	PhF-08
	  1.917 (0.055)
	  1.839 (0.051)
	
	  0.079
	  1.05
	  0.295

	EmF-01
	−1.087 (0.057)
	−1.087 (0.053)
	
	  0.000
	  0.00
	  1.000

	EmF-02
	−0.173 (0.057)
	−0.011 (0.054)
	
	−0.162
	−2.07
	  0.039

	EmF-03
	−0.792 (0.053)
	−0.857 (0.049)
	
	  0.065
	  0.90
	  0.367

	EmF-04
	−0.001 (0.049)
	−0.001 (0.045)
	
	  0.000
	  0.00
	  1.000

	EmF-05
	  2.051 (0.052)
	  1.948 (0.048)
	
	  0.103
	  1.44
	  0.149

	SoF-01
	−0.518 (0.054)
	−0.498 (0.052)
	
	−0.021
	−0.28
	  0.783

	SoF-02
	−0.596 (0.053)
	−0.573 (0.051)
	
	−0.023
	−0.31
	  0.757

	SoF-03
	  1.034 (0.064)
	  0.867 (0.061)
	
	  0.167
	  1.88
	  0.060

	SoF-04
	−0.281 (0.053)
	−0.281 (0.051)
	
	  0.000
	  0.00
	  1.000

	SoF-05
	  0.360 (0.053)
	  0.431 (0.050)
	
	−0.071
	−0.98
	  0.329

	ScF-01
	  1.094 (0.051)
	  0.911 (0.049)
	
	  0.183
	  2.59
	  0.010

	ScF-02
	  0.836 (0.052)
	  0.901 (0.049)
	
	−0.066
	−0.92
	  0.358

	ScF-03
	  1.400 (0.047)
	  1.400 (0.045)
	
	  0.000
	  0.00
	  1.000

	ScF-04
	−0.693 (0.054)
	−0.693 (0.052)
	
	  0.000
	  0.00
	  1.000

	ScF-05
	−2.623 (0.060)
	−2.547 (0.056)
	
	−0.075
	−0.91
	  0.362

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(PhF) = 4312 [n(Male) = 2022, n(Female) = 2290]; N(EmF) = 4325 [n(Male) = 2025, n(Female) = 2300]; N(SoF) = 4320 [n(Male) = 2025, n(Female) = 2295]; N(ScF) = 4335 [n(Male) = 2031, n(Female) = 2304].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded.
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for each item of the PhF to identify statistical differences; giving a significant p-value of 0.01 (0.05/5) for each item of the remaining three subscales to identify statistical differences.
Missing values were handled using listwise (casewise) deletion.



	Table A38 The UDIF analysis across gender group of the Psychosocial Health summary score 

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Male
	Female
	
	
	
	

	EmF-01
	−0.080 (0.044)
	  0.173 (0.041)
	
	−0.253
	−4.22
	<0.001

	EmF-02
	  0.433 (0.044)
	  0.780 (0.041)
	
	−0.347
	−5.77
	<0.001

	EmF-03
	  0.071 (0.041)
	  0.292 (0.038)
	
	−0.221
	−3.99
	<0.001

	EmF-04
	  0.570 (0.037)
	  0.825 (0.034)
	
	−0.255
	−5.05
	<0.001

	EmF-05
	  1.886 (0.040)
	  2.054 (0.036)
	
	−0.168
	−3.13
	  0.002

	SoF-01
	−1.000 (0.044)
	−1.244 (0.042)
	
	  0.244
	  4.01
	<0.001

	SoF-02
	−1.002 (0.043)
	−1.221 (0.041)
	
	  0.218
	  3.67
	<0.001

	SoF-03
	  0.040 (0.050)
	−0.321 (0.048)
	
	  0.362
	  5.22
	<0.001

	SoF-04
	−0.732 (0.043)
	−0.992 (0.041)
	
	  0.260
	  4.39
	<0.001

	SoF-05
	−0.375 (0.042)
	−0.568 (0.040)
	
	  0.193
	  3.32
	  0.001

	ScF-01
	  0.899 (0.046)
	  0.702 (0.044)
	
	  0.197
	  3.07
	  0.002

	ScF-02
	  0.683 (0.047)
	  0.683 (0.044)
	
	  0.000
	  0.00
	  1.000

	ScF-03
	  1.072 (0.042)
	  1.072 (0.040)
	
	  0.000
	  0.00
	  1.000

	ScF-04
	−0.526 (0.049)
	−0.549 (0.046)
	
	  0.023
	  0.34
	  0.734

	ScF-05
	−1.861 (0.055)
	−1.861 (0.051)
	
	  0.000
	  0.00
	  1.000

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(PSH) = 4212 [n(Male) = 1970, n(Female) = 2242].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded.
b Bonferroni correction was applied, giving a significant p-value of 0.0033 (0.05/15) for each item of the Psychosocial Health to identify statistical differences. 
Missing values were handled using listwise (casewise) deletion.



	Table A39 The UDIF analysis across gender group of the Health-related Quality of Life summary score 

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
(∆ vs. )
	Rasch-Welch’s t
( vs. )
	p-valueb

	
	Male
	Female
	
	
	
	

	PhF-01
	−2.075 (0.105)
	−1.846 (0.089)
	
	−0.229
	−1.66
	  0.097

	PhF-02
	−1.690 (0.063)
	−1.266 (0.051)
	
	−0.424
	−5.24
	<0.001

	PhF-03
	−0.921 (0.048)
	−0.439 (0.042)
	
	−0.482
	−7.56
	<0.001

	PhF-04
	−0.656 (0.045)
	−0.124 (0.041)
	
	−0.532
	−8.71
	<0.001

	PhF-05
	−2.392 (0.088)
	−2.262 (0.078)
	
	−0.131
	−1.11
	  0.268

	PhF-06
	−1.444 (0.062)
	−1.342 (0.056)
	
	−0.103
	−1.23
	  0.220

	PhF-07
	−0.232 (0.045)
	−0.069 (0.042)
	
	−0.163
	−2.68
	  0.007

	PhF-08
	−0.109 (0.044)
	  0.127 (0.041)
	
	−0.237
	−3.95
	<0.001

	EmF-01
	  0.542 (0.042)
	  0.661 (0.039)
	
	−0.119
	−2.08
	  0.037

	EmF-02
	  1.005 (0.042)
	  1.209 (0.039)
	
	−0.205
	−3.57
	<0.001

	EmF-03
	  0.675 (0.039)
	  0.772 (0.036)
	
	−0.097
	−1.84
	  0.065

	EmF-04
	  1.132 (0.035)
	  1.253 (0.032)
	
	−0.122
	−2.56
	  0.011

	EmF-05
	  2.326 (0.037)
	  2.377 (0.034)
	
	−0.051
	−1.01
	  0.315

	SoF-01
	−0.327 (0.042)
	−0.647 (0.040)
	
	  0.320
	  5.49
	<0.001

	SoF-02
	−0.401 (0.041)
	−0.695 (0.039)
	
	  0.293
	  5.21
	<0.001

	SoF-03
	  0.651 (0.048)
	  0.217 (0.046)
	
	  0.434
	  6.56
	<0.001

	SoF-04
	−0.034 (0.040)
	−0.365 (0.039)
	
	  0.331
	  5.89
	<0.001

	SoF-05
	  0.300 (0.040)
	  0.020 (0.038)
	
	  0.281
	  5.09
	<0.001

	ScF-01
	  1.447 (0.044)
	  1.149 (0.042)
	
	  0.298
	  4.91
	<0.001

	ScF-02
	  1.192 (0.045)
	  1.091 (0.042)
	
	  0.102
	  1.66
	  0.097

	ScF-03
	  1.568 (0.040)
	  1.446 (0.038)
	
	  0.122
	  2.20
	  0.028

	ScF-04
	  0.153 (0.047)
	  0.013 (0.044)
	
	  0.140
	  2.17
	  0.030

	ScF-05
	−1.090 (0.052)
	−1.189 (0.049)
	
	  0.099
	  1.39
	  0.163

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(HRQoL) = 4145 [n(Male) = 1940, n(Female) = 2205].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded.
b Bonferroni correction was applied, giving a significant p-value of 0.0022 (0.05/23) for each item of the Health-related Quality of Life to identify statistical differences. 
Missing values were handled using listwise (casewise) deletion.



Uniform differential item functioning analysis across grade group
	Table A40 The UDIF analysis across grade group of the four subscales

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Primary 
school
	Junior secondary school
	Senior secondary school
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PhF-01
	−2.823 (0.337)
	−1.161 (0.098)
	−3.175 (0.250)
	
	−1.662
	  0.352
	  2.015
	
	−4.74 (<0.001)
	  0.84 (0.401)
	  7.49 (<0.001)

	PhF-02
	−1.353 (0.115)
	−0.744 (0.066)
	−0.812 (0.097)
	
	−0.609
	−0.541
	  0.068
	
	−4.59 (<0.001)
	−3.59 (<0.001)
	  0.58 (0.564)

	PhF-03
	  0.853 (0.077)
	  0.208 (0.055)
	  0.727 (0.074)
	
	  0.645
	  0.125
	−0.519
	
	  6.79 (<0.001)
	  1.17 (0.240)
	−5.64 (<0.001)

	PhF-04
	  1.442 (0.076)
	  1.187 (0.053)
	  0.571 (0.073)
	
	  0.254
	  0.871
	  0.617
	
	  2.75 (0.006)
	  8.29 (<0.001)
	  6.86 (<0.001)

	PhF-05
	−2.513 (0.186)
	−2.009 (0.094)
	−2.043 (0.144)
	
	−0.505
	−0.470
	  0.035
	
	−2.42 (0.016)
	−2.00 (0.046)
	  0.20 (0.840)

	PhF-06
	−0.526 (0.107)
	−0.025 (0.066)
	−0.946 (0.113)
	
	−0.500
	  0.420
	  0.920
	
	−3.99 (<0.001)
	  2.70 (0.007)
	  7.02 (<0.001)

	PhF-07
	  1.846 (0.079)
	  1.427 (0.054)
	  1.505 (0.071)
	
	  0.419
	  0.341
	−0.078
	
	  4.38 (<0.001)
	  3.21 (0.001)
	−0.88 (0.381)

	PhF-08
	  1.348 (0.080)
	  1.702 (0.053)
	  2.605 (0.071)
	
	−0.354
	−1.257
	−0.903
	
	−3.70 (<0.001)
	−11.80 (<0.001)
	−10.20 (<0.001)

	EmF-01
	−0.891 (0.081)
	−1.137 (0.056)
	−1.175 (0.072)
	
	  0.247
	  0.285
	  0.038
	
	  2.51 (0.012)
	  2.64 (0.008)
	  0.42 (0.676)

	EmF-02
	−0.236 (0.082)
	−0.152 (0.056)
	  0.145 (0.074)
	
	−0.084
	−0.381
	−0.297
	
	−0.85 (0.395)
	−3.46 (0.001)
	−3.22 (0.001)

	EmF-03
	−1.235 (0.076)
	−0.731 (0.052)
	−0.660 (0.067)
	
	−0.505
	−0.575
	−0.071
	
	−5.49 (<0.001)
	−5.67 (<0.001)
	−0.83 (0.407)

	EmF-04
	  0.188 (0.071)
	−0.022 (0.048)
	−0.115 (0.061)
	
	  0.210
	  0.303
	  0.093
	
	  2.47 (0.013)
	  3.25 (0.001)
	  1.20 (0.231)

	EmF-05
	  2.147 (0.080)
	  2.018 (0.050)
	  1.858 (0.065)
	
	  0.129
	  0.289
	  0.160
	
	  1.36 (0.173)
	  2.80 (0.005)
	  1.95 (0.051)

	SoF-01
	  0.309 (0.079)
	−0.802 (0.055)
	−0.674 (0.070)
	
	  1.111
	  0.983
	−0.128
	
	  11.51 (<0.001)
	  9.29 (<0.001)
	−1.44 (0.151)

	SoF-02
	−1.361 (0.087)
	−0.305 (0.053)
	−0.474 (0.067)
	
	−1.056
	−0.887
	  0.169
	
	−10.40 (<0.001)
	−8.13 (<0.001)
	  1.99 (0.047)

	SoF-03
	  0.524 (0.099)
	  1.122 (0.061)
	  0.910 (0.082)
	
	−0.598
	−0.386
	  0.212
	
	−5.13 (<0.001)
	−3.01 (0.003)
	  2.08 (0.038)

	SoF-04
	−0.334 (0.076)
	−0.210 (0.053)
	−0.366 (0.067)
	
	−0.124
	  0.032
	  0.156
	
	−1.34 (0.180)
	  0.31 (0.754)
	  1.82 (0.070)

	SoF-05
	  0.583 (0.076)
	  0.209 (0.053)
	  0.556 (0.067)
	
	  0.373
	  0.027
	−0.346
	
	  4.06 (<0.001)
	  0.27 (0.788)
	−4.05 (<0.001)

	ScF-01
	  0.098 (0.087)
	  1.136 (0.050)
	  1.269 (0.062)
	
	−1.038
	−1.171
	−0.133
	
	−10.40 (<0.001)
	−10.90 (<0.001)
	−1.67 (0.095)

	ScF-02
	  0.115 (0.087)
	  1.102 (0.050)
	  0.919 (0.063)
	
	−0.987
	−0.804
	  0.183
	
	−9.89 (<0.001)
	−7.49 (<0.001)
	  2.27 (0.023)

	ScF-03
	  1.127 (0.070)
	  1.368 (0.046)
	  1.662 (0.061)
	
	−0.241
	−0.535
	−0.294
	
	−2.88 (0.004)
	−5.78 (<0.001)
	−3.85 (<0.001)

	ScF-04
	  1.077 (0.080)
	−1.172 (0.054)
	−1.377 (0.073)
	
	  2.250
	  2.454
	  0.204
	
	  23.31 (<0.001)
	  22.69 (<0.001)
	  2.24 (0.025)

	ScF-05
	−2.669 (0.103)
	−2.482 (0.057)
	−2.697 (0.073)
	
	−0.187
	  0.028
	  0.214
	
	−1.58 (0.114)
	  0.22 (0.827)
	  2.32 (0.020)

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(PhF) = 4312 [n(Primary school) = 940, n(Junior secondary school) = 2136, n(Senior secondary school) = 1236]; N(EmF) = 4325 [n(Primary school) = 952, n(Junior secondary school) = 2126, n(Senior secondary school) = 1247]; N(SoF) = 4320 [n(Primary school) = 953, n(Junior secondary school) = 2123, n(Senior secondary school) = 1244]; N(ScF) = 4335 [n(Primary school) = 956, n(Junior secondary school) = 2133, n(Senior secondary school) = 1246].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded.
b Bonferroni correction was applied, giving a significant p-value of 0.00625 (0.05/8) for each item of the PhF to identify statistical differences; giving a significant p-value of 0.01 (0.05/5) for each item of the remaining three subscales to identify statistical differences. 
Missing values were handled using listwise (casewise) deletion.



	Table A41 The UDIF analysis across grade group of the Psychosocial Health summary score 

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Primary 
school
	Junior secondary school
	Senior secondary school
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	EmF-01
	−0.017 (0.065)
	  0.058 (0.043)
	  0.085 (0.055)
	
	−0.075
	−0.103
	−0.027
	
	−0.97 (0.333)
	−1.21 (0.228)
	−0.39 (0.694)

	EmF-02
	  0.293 (0.067)
	  0.621 (0.043)
	  0.828 (0.054)
	
	−0.327
	−0.534
	−0.207
	
	−4.13 (<0.001)
	−6.21 (<0.001)
	−3.00 (0.003)

	EmF-03
	−0.309 (0.062)
	  0.303 (0.039)
	  0.349 (0.050)
	
	−0.612
	−0.657
	−0.046
	
	−8.38 (<0.001)
	−8.27 (<0.001)
	−0.71 (0.476)

	EmF-04
	  0.638 (0.057)
	  0.744 (0.036)
	  0.710 (0.045)
	
	−0.106
	−0.072
	  0.035
	
	−1.58 (0.114)
	−0.99 (0.325)
	  0.60 (0.550)

	EmF-05
	  1.913 (0.062)
	  2.028 (0.038)
	  1.931 (0.048)
	
	−0.114
	−0.018
	  0.097
	
	−1.58 (0.113)
	−0.23 (0.819)
	  1.57 (0.115)

	SoF-01
	−0.230 (0.065)
	−1.400 (0.044)
	−1.359 (0.057)
	
	  1.171
	  1.129
	−0.042
	
	  14.98 (<0.001)
	  13.14 (<0.001)
	−0.58 (0.564)

	SoF-02
	−1.425 (0.075)
	−0.964 (0.041)
	−1.202 (0.053)
	
	−0.462
	−0.223
	  0.239
	
	−5.41 (<0.001)
	−2.43 (0.015)
	  3.55 (<0.001)

	SoF-03
	−0.095 (0.078)
	−0.104 (0.049)
	−0.260 (0.063)
	
	  0.009
	  0.165
	  0.156
	
	  0.10 (0.920)
	  1.64 (0.101)
	  1.95 (0.051)

	SoF-04
	−0.616 (0.066)
	−0.864 (0.042)
	−1.057 (0.054)
	
	  0.249
	  0.441
	  0.193
	
	  3.20 (0.001)
	  5.19 (<0.001)
	  2.82 (0.005)

	SoF-05
	−0.029 (0.063)
	−0.652 (0.042)
	−0.502 (0.053)
	
	  0.624
	  0.473
	−0.151
	
	  8.25 (<0.001)
	  5.75 (<0.001)
	−2.23 (0.026)

	ScF-01
	−0.006 (0.075)
	  0.898 (0.045)
	  1.084 (0.056)
	
	−0.904
	−1.090
	−0.186
	
	−10.30 (<0.001)
	−11.60 (<0.001)
	−2.59 (0.010)

	ScF-02
	−0.031 (0.076)
	  0.866 (0.045)
	  0.791 (0.057)
	
	−0.898
	−0.823
	  0.075
	
	−10.20 (<0.001)
	−8.69 (<0.001)
	  1.03 (0.301)

	ScF-03
	  0.840 (0.062)
	  1.024 (0.041)
	  1.321 (0.054)
	
	−0.185
	−0.482
	−0.297
	
	−2.48 (0.013)
	−5.87 (<0.001)
	−4.38 (<0.001)

	ScF-04
	  0.835 (0.069)
	−0.919 (0.049)
	−1.021 (0.064)
	
	  1.754
	  1.856
	  0.102
	
	  20.67 (<0.001)
	  19.74 (<0.001)
	  1.27 (0.204)

	ScF-05
	−2.154 (0.100)
	−1.790 (0.051)
	−1.861 (0.065)
	
	−0.363
	−0.293
	  0.071
	
	−3.24 (0.001)
	−2.46 (0.014)
	  0.85 (0.394)

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(PSH) = 4212 [n(Primary school) = 931, n(Junior secondary school) = 2060, n(Senior secondary school) = 1221].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded. 
b Bonferroni correction was applied, giving a significant p-value of 0.0033 (0.05/15) for each item of the Psychosocial Health to identify statistical differences.
Missing values were handled using listwise (casewise) deletion.




	Table A42 The UDIF analysis across grade group of the Health-related Quality of Life summary score 

	Item 
abbreviation
	Rasch-calibration UDIF (SE)
	
	UDIF contrasta
	
	Pairwise Rasch-Welch’s t (p-valueb)

	
	Primary 
school
	Junior secondary school
	Senior secondary school
	
	∆ vs.  
	∆ vs. 
	∆ vs. 
	
	 vs. 
	 vs. 
	 vs. 

	PhF-01
	−3.078 (0.296)
	−1.462 (0.075)
	−3.202 (0.233)
	
	−1.616
	  0.124
	  1.741
	
	−5.29 (<0.001)
	  0.33 (0.742)
	  7.12 (<0.001)

	PhF-02
	−1.648 (0.109)
	−1.278 (0.052)
	−1.680 (0.076)
	
	−0.370
	  0.032
	  0.402
	
	−3.07 (0.002)
	  0.24 (0.810)
	  4.38 (<0.001)

	PhF-03
	  0.194 (0.063)
	−0.855 (0.046)
	−0.995 (0.060)
	
	  1.049
	  1.189
	  0.140
	
	  13.53 (<0.001)
	  13.73 (<0.001)
	  1.86 (0.062)

	PhF-04
	  0.559 (0.062)
	−0.334 (0.043)
	−1.182 (0.059)
	
	  0.893
	  1.741
	  0.848
	
	  11.78 (<0.001)
	  20.21 (<0.001)
	  11.56 (<0.001)

	PhF-05
	−2.708 (0.171)
	−2.134 (0.075)
	−2.510 (0.112)
	
	−0.573
	−0.198
	  0.375
	
	−3.07 (0.002)
	−0.97 (0.334)
	  2.78 (0.006)

	PhF-06
	−1.262 (0.104)
	−1.113 (0.053)
	−2.060 (0.090)
	
	−0.149
	  0.798
	  0.947
	
	−1.28 (0.201)
	  5.81 (<0.001)
	  9.04 (<0.001)

	PhF-07
	  0.753 (0.065)
	−0.259 (0.043)
	−0.640 (0.058)
	
	  1.011
	  1.393
	  0.381
	
	  12.97 (<0.001)
	  16.06 (<0.001)
	  5.28 (<0.001)

	PhF-08
	  0.385 (0.065)
	−0.124 (0.043)
	−0.012 (0.055)
	
	  0.510
	  0.397
	−0.113
	
	  6.57 (<0.001)
	  4.66 (<0.001)
	−1.62 (0.106)

	EmF-01
	  0.357 (0.063)
	  0.608 (0.041)
	  0.762 (0.052)
	
	−0.251
	−0.405
	−0.154
	
	−3.36 (0.001)
	−4.96 (<0.001)
	−2.33 (0.020)

	EmF-02
	  0.630 (0.064)
	  1.117 (0.041)
	  1.426 (0.052)
	
	−0.487
	−0.797
	−0.310
	
	−6.41 (<0.001)
	−9.65 (<0.001)
	−4.72 (<0.001)

	EmF-03
	  0.089 (0.059)
	  0.827 (0.037)
	  0.998 (0.048)
	
	−0.738
	−0.909
	−0.171
	
	−10.50 (<0.001)
	−11.90 (<0.001)
	−2.82 (0.005)

	EmF-04
	  0.951 (0.054)
	  1.224 (0.034)
	  1.314 (0.043)
	
	−0.274
	−0.363
	−0.090
	
	−4.31 (<0.001)
	−5.27 (<0.001)
	−1.64 (0.100)

	EmF-05
	  2.095 (0.058)
	  2.390 (0.036)
	  2.455 (0.046)
	
	−0.295
	−0.360
	−0.065
	
	−4.31 (<0.001)
	−4.86 (<0.001)
	−1.12 (0.264)

	SoF-01
	  0.161 (0.062)
	−0.746 (0.042)
	−0.571 (0.054)
	
	  0.907
	  0.732
	−0.174
	
	  12.12 (<0.001)
	  8.93 (<0.001)
	−2.55 (0.011)

	SoF-02
	−1.009 (0.071)
	−0.434 (0.039)
	−0.510 (0.050)
	
	−0.575
	−0.499
	  0.076
	
	−7.07 (<0.001)
	−5.71 (<0.001)
	  1.19 (0.234)

	SoF-03
	  0.314 (0.076)
	  0.460 (0.046)
	  0.427 (0.061)
	
	−0.145
	−0.113
	  0.033
	
	−1.64 (0.101)
	−1.16 (0.246)
	  0.43 (0.666)

	SoF-04
	−0.161 (0.063)
	−0.205 (0.040)
	−0.255 (0.051)
	
	  0.043
	  0.094
	  0.051
	
	  0.58 (0.561)
	  1.15 (0.248)
	  0.78 (0.434)

	SoF-05
	  0.396 (0.060)
	−0.006 (0.040)
	  0.246 (0.050)
	
	  0.402
	  0.150
	−0.252
	
	  5.57 (<0.001)
	  1.92 (0.056)
	−3.95 (<0.001)

	ScF-01
	  0.374 (0.073)
	  1.372 (0.042)
	  1.675 (0.053)
	
	−0.998
	−1.301
	−0.302
	
	−11.80 (<0.001)
	−14.40 (<0.001)
	−4.44 (<0.001)

	ScF-02
	  0.293 (0.073)
	  1.293 (0.042)
	  1.371 (0.054)
	
	−1.000
	−1.078
	−0.078
	
	−11.80 (<0.001)
	−11.80 (<0.001)
	−1.13 (0.260)

	ScF-03
	  1.090 (0.060)
	  1.466 (0.039)
	  1.867 (0.051)
	
	−0.376
	−0.777
	−0.401
	
	−5.22 (<0.001)
	−9.85 (<0.001)
	−6.22 (<0.001)

	ScF-04
	  1.158 (0.067)
	−0.263 (0.047)
	−0.220 (0.061)
	
	  1.422
	  1.378
	−0.043
	
	  17.33 (<0.001)
	  15.22 (<0.001)
	−0.56 (0.573)

	ScF-05
	−1.606 (0.094)
	−1.083 (0.049)
	−1.008 (0.062)
	
	−0.523
	−0.598
	−0.075
	
	−4.91 (<0.001)
	−5.28 (<0.001)
	−0.94 (0.347)

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, UDIF = uniform differential item functioning, SE = standard error.
The Rasch-calibration UDIF values are expressed in logits.
N(HRQoL) = 4145 [n(Primary school) = 906, n(Junior secondary school) = 2038, n(Senior secondary school) = 1201].
a Difference in Rasch calibration of item (first group minus second group) with those differences of 0.50 logits or more bolded. 
b Bonferroni correction was applied, giving a significant p-value of 0.0022 (0.05/23) for each item of the Health-related Quality of Life to identify statistical differences.
Missing values were handled using listwise (casewise) deletion.



Appendix 15: Detailed results of the bifactor model analysis of the Mandarin Chinese self-reported Pediatric Quality of Life Inventory™ Version 4.0 Generic Core Scales (PedsQL™ 4.0)




Figure A25 Fitting diagram of bifactor model analysis for the Psychosocial Health summary score
(N = 4212)



Figure A26 Fitting diagram of bifactor model analysis for the Health-related Quality of Life summary score (N = 4145)
	Table A43 Parameter estimation for the bifactor model of the Psychosocial Health summary score (N = 4212)

	Spec. 
factors
	Gen. 
factor
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	
	Spec. 
factors
	
	Gen. 
factor
	
	Est.
	δ

	
	
	
	  Est.
	SE
	  CR
	
	Est.
	SE
	CR
	
	Spec. 
factors
	Gen. 
factor
	

	Factor loading

	EmF
	PSH
	EmF-01: Feel afraid or scared
	  1.346
	0.048
	  28.049***
	
	1.698
	0.052
	32.925***
	
	  0.564
	0.712
	0.176

	
	
	EmF-02: Feel sad or blue
	  1.500
	0.053
	  28.173***
	
	1.794
	0.057
	31.361***
	
	  0.590
	0.705
	0.155

	
	
	EmF-03: Feel angry
	  1.212
	0.040
	  30.670***
	
	1.592
	0.045
	35.313***
	
	  0.542
	0.712
	0.200

	
	
	EmF-04: Trouble sleeping
	  0.638
	0.026
	  24.438***
	
	1.026
	0.026
	39.630***
	
	  0.407
	0.654
	0.407

	
	
	EmF-05: Worry about what will happen
	  1.095
	0.038
	  28.692***
	
	1.403
	0.038
	36.998***
	
	  0.536
	0.687
	0.240

	SoF
	
	SoF-01: Trouble getting along with other teens
	  1.300
	0.067
	  19.472***
	
	1.420
	0.055
	25.825***
	
	  0.599
	0.655
	0.212

	
	
	SoF-02: Other teens do not want to be friend
	  1.144
	0.056
	  20.590***
	
	1.643
	0.061
	27.009***
	
	  0.511
	0.734
	0.200

	
	
	SoF-03: Other teens tease
	  0.536
	0.030
	  18.096***
	
	0.995
	0.030
	33.147***
	
	  0.355
	0.659
	0.439

	
	
	SoF-04: Cannot do things that other teens can do
	  0.816
	0.039
	  21.130***
	
	1.285
	0.041
	31.293***
	
	  0.448
	0.706
	0.302

	
	
	SoF-05: Hard to keep up with peers
	  0.916
	0.041
	  22.071***
	
	1.295
	0.040
	32.357***
	
	  0.488
	0.691
	0.284

	ScF
	
	ScF-01: Hard to pay attention in class
	−0.655
	0.047
	−13.856***
	
	1.640
	0.060
	27.353***
	
	−0.323
	0.808
	0.243

	
	
	ScF-02: Forget things
	−0.627
	0.045
	−13.860***
	
	1.658
	0.059
	28.023***
	
	−0.308
	0.815
	0.241

	
	
	ScF-03: Trouble keeping up with schoolwork
	−0.176
	0.027
	−6.562***
	
	1.115
	0.031
	36.303***
	
	−0.117
	0.739
	0.440

	
	
	ScF-04: Miss school because of not feeling well
	  1.484
	0.216
	  6.885***
	
	1.489
	0.163
	9.152***
	
	  0.637
	0.640
	0.184

	
	
	ScF-05: Miss school to go to the doctor or hospital
	  0.852
	0.070
	  12.150***
	
	1.359
	0.080
	16.928***
	
	  0.451
	0.719
	0.280

	Note. Gen. = General, Spec.= Specific, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, PSH = Psychosocial Health, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.



	Table A44 Parameter estimation for the bifactor model of the Health-related Quality of Life summary score (N = 4145)

	Spec. 
factors
	Gen. 
factor
	Item abbreviation and label
	Unstandardized
	
	Standardized

	
	
	
	Spec. 
factors
	
	Gen. 
factor
	
	Est.
	δ

	
	
	
	  Est.
	SE
	  CR
	
	Est.
	SE
	CR
	
	Spec. 
factors
	Gen. 
factor
	

	Factor loading

	PhF
	HRQoL
	PhF-01: Hard to walk more than one block
	  1.056
	0.064
	  16.481***
	
	0.891
	0.075
	11.889***
	
	  0.619
	0.522
	0.344

	
	
	PhF-02: Hard to run
	  1.504
	0.061
	  24.844***
	
	1.290
	0.069
	18.823***
	
	  0.678
	0.581
	0.203

	
	
	PhF-03: Hard to do sports activity or exercise
	  2.248
	0.097
	  23.222***
	
	1.341
	0.066
	20.350***
	
	  0.802
	0.478
	0.127

	
	
	PhF-04: Hard to lift something heavy
	  1.544
	0.050
	  31.005***
	
	0.925
	0.040
	22.967***
	
	  0.750
	0.449
	0.236

	
	
	PhF-05: Hard to take a bath or shower
	  1.457
	0.106
	  13.805***
	
	1.589
	0.136
	11.680***
	
	  0.613
	0.669
	0.177

	
	
	PhF-06: Hard to do chores around the house
	  0.960
	0.039
	  24.445***
	
	1.028
	0.048
	21.521***
	
	  0.556
	0.596
	0.336

	
	
	PhF-07: Hurt or ache
	  0.716
	0.026
	  27.445***
	
	0.678
	0.026
	26.437***
	
	  0.510
	0.483
	0.507

	
	
	PhF-08: Have low energy
	  0.803
	0.027
	  29.757***
	
	0.834
	0.027
	30.884***
	
	  0.525
	0.545
	0.427

	EmF
	
	EmF-01: Feel afraid or scared
	  1.335
	0.047
	  28.263***
	
	1.690
	0.052
	32.691***
	
	  0.562
	0.712
	0.177

	
	
	EmF-02: Feel sad or blue
	  1.506
	0.054
	  27.807***
	
	1.783
	0.057
	31.144***
	
	  0.593
	0.702
	0.155

	
	
	EmF-03: Feel angry
	  1.239
	0.041
	  30.182***
	
	1.565
	0.045
	34.455***
	
	  0.555
	0.701
	0.201

	
	
	EmF-04: Trouble sleeping
	  0.646
	0.026
	  24.739***
	
	1.018
	0.027
	38.369***
	
	  0.412
	0.650
	0.408

	
	
	EmF-05: Worry about what will happen
	  1.097
	0.038
	  28.948***
	
	1.406
	0.039
	35.670***
	
	  0.537
	0.688
	0.239

	SoF
	
	SoF-01: Trouble getting along with other teens
	  1.214
	0.061
	  19.760***
	
	1.443
	0.054
	26.750***
	
	  0.569
	0.676
	0.219

	
	
	SoF-02: Other teens do not want to be friend
	  1.141
	0.057
	  19.974***
	
	1.645
	0.062
	26.651***
	
	  0.510
	0.735
	0.200

	
	
	SoF-03: Other teens tease
	  0.541
	0.031
	  17.592***
	
	0.972
	0.029
	32.990***
	
	  0.361
	0.650
	0.447

	
	
	SoF-04: Cannot do things that other teens can do
	  0.785
	0.040
	  19.846***
	
	1.308
	0.041
	31.560***
	
	  0.430
	0.717
	0.301

	
	
	SoF-05: Hard to keep up with peers
	  0.885
	0.042
	  21.183***
	
	1.325
	0.040
	32.730***
	
	  0.470
	0.704
	0.283

	ScF
	
	ScF-01: Hard to pay attention in class
	  1.189
	0.087
	  13.740***
	
	1.704
	0.087
	19.478***
	
	  0.516
	0.739
	0.188

	
	
	ScF-02: Forget things
	  0.979
	0.061
	  15.961***
	
	1.618
	0.068
	23.728***
	
	  0.458
	0.756
	0.219

	
	
	ScF-03: Trouble keeping up with schoolwork
	  0.401
	0.028
	  14.321***
	
	1.091
	0.031
	34.811***
	
	  0.261
	0.711
	0.425

	
	
	ScF-04: Miss school because of not feeling well
	−0.867
	0.076
	−11.444***
	
	1.416
	0.072
	19.625***
	
	−0.447
	0.731
	0.266

	
	
	ScF-05: Miss school to go to the doctor or hospital
	−0.515
	0.038
	−13.486***
	
	1.392
	0.057
	24.479***
	
	−0.288
	0.778
	0.312

	Note. Gen. = General, Spec.= Specific, PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning, HRQoL = Health-related Quality of Life, Est. = estimate, SE = standard error, CR = critical ratio, equivalent to the common t-value, δ = residual. 
Missing values were handled using listwise (casewise) deletion.
*** p < 0.001.



	Table A45 Item polychoric correlation matrix of the Psychosocial Health summary score (N = 4212)

	 
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	EmF-01
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.841
	—
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.807
	0.822
	—
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.677
	0.677
	0.715
	—
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.793
	0.800
	0.774
	0.678
	—
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.532
	0.492
	0.486
	0.466
	0.488
	—
	
	
	
	
	
	
	
	
	

	SoF-02
	0.565
	0.559
	0.559
	0.517
	0.532
	0.803
	—
	
	
	
	
	
	
	
	

	SoF-03
	0.535
	0.502
	0.515
	0.465
	0.490
	0.657
	0.665
	—
	
	
	
	
	
	
	

	SoF-04
	0.522
	0.519
	0.542
	0.479
	0.513
	0.707
	0.736
	0.614
	—
	
	
	
	
	
	

	SoF-05
	0.526
	0.516
	0.511
	0.487
	0.507
	0.732
	0.740
	0.623
	0.747
	—
	
	
	
	
	

	ScF-01
	0.516
	0.541
	0.544
	0.498
	0.510
	0.453
	0.550
	0.472
	0.532
	0.503
	—
	
	
	
	

	ScF-02
	0.536
	0.557
	0.570
	0.525
	0.540
	0.464
	0.564
	0.497
	0.527
	0.515
	0.820
	—
	
	
	

	ScF-03
	0.496
	0.537
	0.506
	0.433
	0.516
	0.448
	0.510
	0.447
	0.493
	0.489
	0.701
	0.64
	—
	
	

	ScF-04
	0.421
	0.364
	0.357
	0.376
	0.372
	0.465
	0.408
	0.400
	0.443
	0.452
	0.389
	0.408
	0.439
	—
	

	ScF-05
	0.482
	0.455
	0.460
	0.428
	0.450
	0.404
	0.494
	0.416
	0.499
	0.449
	0.530
	0.521
	0.525
	0.791
	—

	Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.



	Table A46 Item polychoric correlation matrix of the Health-related Quality of Life summary score (N = 4145)

	 
	PhF-01
	PhF-02
	PhF-03
	PhF-04
	PhF-05
	PhF-06
	PhF-07
	PhF-08
	EmF-01
	EmF-02
	EmF-03
	EmF-04
	EmF-05
	SoF-01
	SoF-02
	SoF-03
	SoF-04
	SoF-05
	ScF-01
	ScF-02
	ScF-03
	ScF-04
	ScF-05

	PhF-01
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-02
	0.816
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-03
	0.691
	0.848
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-04
	0.660
	0.683
	0.842
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-05
	0.739
	0.771
	0.713
	0.759
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-06
	0.645
	0.687
	0.644
	0.678
	0.824
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-07
	0.540
	0.591
	0.607
	0.593
	0.663
	0.626
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	PhF-08
	0.619
	0.692
	0.639
	0.585
	0.740
	0.639
	0.572
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-01
	0.371
	0.402
	0.348
	0.316
	0.480
	0.415
	0.350
	0.393
	—
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-02
	0.311
	0.392
	0.318
	0.312
	0.450
	0.398
	0.328
	0.381
	0.840
	—
	
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-03
	0.328
	0.417
	0.288
	0.250
	0.468
	0.384
	0.311
	0.354
	0.806
	0.821
	—
	
	
	
	
	
	
	
	
	
	
	
	

	EmF-04
	0.303
	0.397
	0.317
	0.271
	0.451
	0.365
	0.290
	0.340
	0.676
	0.676
	0.714
	—
	
	
	
	
	
	
	
	
	
	
	

	EmF-05
	0.330
	0.407
	0.322
	0.300
	0.416
	0.393
	0.337
	0.380
	0.793
	0.800
	0.774
	0.679
	—
	
	
	
	
	
	
	
	
	
	

	SoF-01
	0.334
	0.359
	0.410
	0.402
	0.437
	0.412
	0.376
	0.357
	0.530
	0.491
	0.484
	0.463
	0.489
	—
	
	
	
	
	
	
	
	
	

	SoF-02
	0.381
	0.415
	0.350
	0.344
	0.470
	0.440
	0.312
	0.373
	0.563
	0.560
	0.557
	0.516
	0.534
	0.802
	—
	
	
	
	
	
	
	
	

	SoF-03
	0.253
	0.325
	0.325
	0.292
	0.406
	0.400
	0.305
	0.331
	0.531
	0.498
	0.510
	0.461
	0.486
	0.657
	0.663
	—
	
	
	
	
	
	
	

	SoF-04
	0.414
	0.475
	0.359
	0.335
	0.485
	0.430
	0.343
	0.385
	0.519
	0.520
	0.540
	0.477
	0.512
	0.706
	0.736
	0.611
	—
	
	
	
	
	
	

	SoF-05
	0.418
	0.428
	0.373
	0.338
	0.473
	0.416
	0.353
	0.393
	0.524
	0.515
	0.510
	0.486
	0.505
	0.732
	0.742
	0.620
	0.748
	—
	
	
	
	
	

	ScF-01
	0.329
	0.360
	0.216
	0.194
	0.397
	0.359
	0.229
	0.320
	0.512
	0.538
	0.543
	0.496
	0.508
	0.451
	0.550
	0.468
	0.529
	0.501
	—
	
	
	
	

	ScF-02
	0.404
	0.392
	0.268
	0.244
	0.434
	0.397
	0.266
	0.366
	0.532
	0.555
	0.569
	0.525
	0.538
	0.463
	0.564
	0.492
	0.524
	0.514
	0.819
	—
	
	
	

	ScF-03
	0.375
	0.398
	0.304
	0.290
	0.372
	0.383
	0.328
	0.388
	0.493
	0.536
	0.506
	0.430
	0.516
	0.451
	0.510
	0.443
	0.492
	0.490
	0.700
	0.637
	—
	
	

	ScF-04
	0.389
	0.451
	0.518
	0.492
	0.537
	0.498
	0.468
	0.460
	0.417
	0.361
	0.356
	0.376
	0.370
	0.468
	0.408
	0.398
	0.446
	0.452
	0.389
	0.408
	0.440
	—
	

	ScF-05
	0.517
	0.556
	0.406
	0.390
	0.594
	0.526
	0.448
	0.485
	0.478
	0.452
	0.457
	0.428
	0.447
	0.404
	0.490
	0.409
	0.496
	0.448
	0.528
	0.515
	0.522
	0.791
	—

	Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning.
Categorical variables do not have variance parameters estimated, so the diagonal elements are empty, marked in the “—” symbol.
Missing values were handled using listwise (casewise) deletion.
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PhF-08: Have low energy

(5-category)  
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EmF-01: Feel afraid or scared
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EmF-05: Worry about what will happen

(5-category)  
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SoF-01: Trouble getting along with other teens
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SoF-02: Other teens do not want to be friend
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SoF-04: Cannot do things that other teens can do
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SoF-05: Hard to keep up with peers

(5-category)  
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ScF-01: Hard to pay attention in class

(5-category)  
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ScF-03: Trouble keeping up with schoolwork
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ScF-04: Miss school because of not feeling well
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ScF-05: Miss school to go to the doctor or hospital

(5-category)  
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Person

Item mean = 0.00 logit

Location        Person  -   Map  –   Item (uncentralised thresholds)   (logits)                         < Higher  P h F > | < Harder/items with most concern >   10 .00                 • ######    +                                               |                           • #######     |                                             S |     9 .00                                 +                                               |                                               |                 • ############     |     8 .00                                   +                                               |                                               |                                               |     7 .00         • ##########     +                                               |     6.53                                 M |                                               |     6 .00                                   +                 • ############     |                                               |                                               |     5 .00                                   +                                               |                         • ########    |                                               |     4 .00                                   +                                   • ###   S |                                               |                                       • #     |     3 .00                                   +                                       • #     | T                                               |                                         •     |     2 .00                                   +     P h F - 08 : Have low energy                                         •     |                                               | S   P h F - 07 : Hurt or ache                                         •     |     1 .00                                 T +     P h F - 04 : Hard to lift something heavy                                         •     |                                               |     P h F - 03 : Hard to do sports activity or exercise                                         •     |     0 .00                                   + M                                         •     |     P h F - 06 : Hard to do chores around the house                                         •     |                                               |   - 1 .00                             •     +     P h F - 02 : Hard to run                                               |                                         •     | S                                               |     P h F - 01 : Hard to walk more than one block   - 2 .00                             •     +     P h F - 05 : Hard to take a bath or shower                                         •     |                                               |                                         •     | T   - 3 .00                                   +                                               |                                               |                                               |   - 4 .00                                   +                                         •     |                                               |                                               |   - 5 .00                                   +                                               |                                               |                                               |   - 6 .00                             •     +                         < Lower P h F > | < Easier/items with least concern >  

Person mean = 6.53 logit

Note: PhF = Physical Functioning. 

The vertical line represents the relative level of the PhF, with high numbers representing the higher level of PhF. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�ϲϮ�adolescents and each ͞ͻ͟�

с�1 to 61 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 

This figure only shows the one T value of the person (adolescent), and the other T is about 12.04 logit, which is beyond the 

scope of this figure, so it is not shown.
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Person

Item mean = 0.00 logit

Location        Person  -   Map  –   Item (uncentralised thresholds)   (logits)                           < Higher  E m F > | <Harder/items with most concern>   11 .00                          •   T +                                               |                                               |   10 .00                        • #     +                                               |                                               |     9 .00                                +                                   • ###     |                                               |     8 .00                                   +                           • #######     |                                             S |     7 .00                                   +                                               |                   • ###########     |     6 .00                                   +                                               |                 • ############     |     5 .00                                   +                                               |                                               |     4 .00           • #########     +                                               |     3.35                                 M |     3 .00                                   +                                 • ####     |                                               |     2 .00                                   + T   E m F - 05 : Worry about what will happen                                     • ##     |                                               |     1 .00                         • ##     + S                                               |                                               |     0 .00                                   + M   E m F - 02 : Feel sad or blue   E m F - 04 : Trouble sleeping                                 • ####     |                                             S |     E m F - 03 : Feel angry   - 1 .00                                   + S   E m F - 01 : Feel   afraid or scared                             • ######     |                                               |   - 2 .00                                   + T                                               |                                 • ####     |   - 3 .00                                   +                                               |                                     • ##    |   - 4 .00                                   +                                       • #   T |                                               |   - 5 .00                                   +                                         •     |                                               |   - 6 .00                             •     +                                               |                                               |   - 7 .00                             •     +                                               |                                               |   - 8 .00                             •     +                                               |                                               |   - 9 .00                             •     +                         <Lower  E m F> | < Easier/items with least concern >  

Person mean = 3.35 logit

Note: EmF = Emotional Functioning. 

The vertical line represents the relative level of the EmF, with high numbers representing the higher level of EmF. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�ϱϱ�adolescents and each ͞ͻ͟�

с�1 to 54 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 
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Person

Location        Person  -   Map  –   Item (uncentralised thresholds)   (logits)                           <Higher  S o F > | <Harder/items with most concern>   11 .00                           • #     +                                               |                                               |   10 .00                                   +                         • ########    |                                             S |     9 .00                                   +                                               |                     • ##########    |     8 .00                                   +                                               |                     • ##########    |     7 .00                                   +                                               |                                               |     6 .00     • ############   M +     ( 5.90 )                               |                                               |     5 .00                                   +                         • ########    |                                               |     4 .00                                   +                                               |                                 • ####     |     3 .00                                   +                                             S |                                       • #    |     2 .00                                   +                                               |                                         •     | T     1 .00                                   +     S o F - 03 : Other teens tease                                       • #     | S                                               |     S o F - 05 : Hard to keep up with peers     0 .00                                   + M                                       • #     |     S o F - 01 : Trouble getting along with other teens   S o F - 04 : Cannot do things that other teens can do                                               | S   S o F - 02 : Other teens do not want to be friend   - 1 .00                                 T +                                       • #     | T                                               |   - 2 .00                                   +                                       • #     |                                               |   - 3 .00                             •     +                                               |                                               |   - 4 .00                             •     +                                               |                                         •     |   - 5 .00                                   +                                               |                                         •     |   - 6 .00                                   +                                               |                                         •     |   - 7 .00                                   +                         <Lower  S o F> | < Easier/items with least concern >    

Item mean = 0.00 logit

Person mean = 5.90 logit

Note: SoF = Social Functioning. 

The vertical line represents the relative level of the SoF, with high numbers representing the higher level of SoF. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�ϲϱ�adolescents and each ͞ͻ͟�

с�1 to 64 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 

This figure only shows the one T value of the person (adolescent), and the other T is about 12.64 logit, which is beyond the 

scope of this figure, so it is not shown.
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Person

Item mean = 0.00 logit

Location        Person  -   Map  –   Item (uncentralised thresholds)   (logits)                         <Higher  S c F > | <Harder/items with most concern>   10 .00                             •     +                                               |                                               |                                       • #    |     9 .00                                   +                                             T |                                               |                                               |     8 .00                       • ###     +                                               |                                               |                                               |     7 .00                                   +                                               |                                               |                                               |     6 .00         • ##########   S +                                               |                                               |                                               |     5 .00                                   +                                               |                                               |                 • ############     |     4 .00                                   +                                               |                                               |     3.27             • ########  M |     3 .00                                   + T                                               |                                               |                           • #######     |     2 .00                                   +                                               |                               • #####     | S   S c F - 03 : Trouble keeping up with schoolwork                                               |     1 .00                                   +     S c F - 01 : Hard to pay attention in class                                               |     S c F - 02 : Forget things                               • #####   S |                                               |     0 .00                                   + M                                               |                                   • ###     |                                               |     S c F - 04 : Miss school because of not feeling well   - 1 .00                                   +                                               |                                     • ##     | S                                               |   - 2 .00                           • #     +                                             T |                                               |     S c F - 05 : Miss school to go to the doctor or hospital                                         •     |   - 3 .00                                   + T                                               |                                         •     |                                               |   - 4 .00                             •     +                                               |                                         •     |                                               |   - 5 .00                             •     +                         <Lower  S c F> | < Easier/items with least concern >        

Person mean = 3.27 logit

Note: ScF = School Functioning. 

The vertical line represents the relative level of the ScF, with high numbers representing the higher level of ScF. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�ϲϵ�adolescents and each ͞ͻ͟�

с�1 to 68 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 
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Person

Item mean = 0.00 logit

Location       Person  -   Map  –   Item (uncentralised thresholds)   (logits)                           <Higher  PSH > | <Harder/items with most concern>     9 .00                             •     +                                               |                                               |                                         •     |     8 .00                                   +                                               |                                         •     |                                               |     7 .00                                   +                                         •     |                                             T |                                       • #     |     6 .00                       • ###     +                                               |                                   • ###     |                               • #####     |     5 .00                                   +                           • #######     |                     • ##########   S |                 • ############     |     4 .00                                   +                 • ############    |                 • ############     |                 • ############     |     3 .00       • ###########     +     2.66           • #########   M |                         • ########     |                             • ######     |     2 .00                 • ######     + T   E m F - 05 : Worry about what will happen                               • #####     |                               • #####    |                     • ##########    |     1 .00                     • ####     + S   S c F - 03 : Trouble keeping up with schoolwork                                 • ####   S |    E m F - 04 : Trouble sleeping   S c F - 01 : Hard to pay attention in class   S c F - 02 : Forget things                                     • ##     |    E m F - 02 : Feel sad or blue                             • ######     |    E m F - 03 : Feel angry     0 .00                           • #     + M   E m F - 01 : Feel afraid or scared                                       • #     |    S o F - 03 : Other teens tease                                   • ###     |    S c F - 04 : Miss school because of not feeling well   S o F - 05 : Hard to keep up with peers                                       ##     |    S o F - 04 : Cannot do things that other  teens can do   - 1 .00                           • #   T + S   S o F - 01 : Trouble getting along with other teens   S o F - 02 : Other teens do not want to be friend                                     • ##     |                                       • #     |                                       • #     |    S c F - 05 : Miss school to go to the doctor or  hospital   - 2 .00                             •     + T                                         •     |                                         •     |                                         •     |   - 3 .00                             •     +                                               |                                               |                                         •     |   - 4 .00                                   +                         <Lower  PSH > | < Easier/items with least concern >      

Person mean = 2.66 logit

Note: PSH = Psychosocial Health. 

The vertical line represents the relative level of the PSH, with high numbers representing the higher level of PSH. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�Ϯϯ�adolescents and each ͞ͻ͟�

с�1 to 22 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 
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Person

Item mean = 0.00 logit

Location        Person  -   Map  –   Item (uncentralised thresholds)   (logits)                     <Higher  HRQoL > | <Harder/items with most concern>     9 .00                             •     +                                               |                                               |                                         •     |     8 .00                                   +                                               |                                         •     |                                               |     7 .00                             •     +                                               |                                         •     |                                       • #     |     6 .00                                 T +                                       • #     |                                       • #     |                                     • ##     |     5 .00                       • ###     +                                   • ###     |                                 • ####   S |                                 • ####     |     4 .00                   • #####     +                             • ######     |                 • ############     |                             • ######     |     3 .00                   • #####   M +     ( 2.92 )       • #########     |                                   • ###     |                             • ######     | T   E m F - 05 : Worry about what will happen     2 .00                   • #####     +                                     • ##     |                                 • ####     |     S c F - 03 : Trouble keeping up with schoolwork                                   • ###   S | S   E m F - 04 : Trouble sleeping   S c F - 01 : Hard to pay attention in class   S c F - 02 : Forget things     1 .00                         • ##     +     E m F - 02 : Feel sad or blue                                     • ##     |     E m F - 03 : Feel angry                                   • ###     |     E m F - 01 : Feel afraid or scared   S o F - 03 : Other teens tease                                     • ##     |     S o F - 05 : Hard to keep up with peers     0 .00                           • #     + M   P h F - 08 : Have low energy   S c F - 04 : Miss school because of not feeling well                                       • #   T |     P h F - 04 : Hard to lift something heavy   P h F - 07 : Hurt or ache   S o F - 04 : Cannot do things that   ...                                         •     |     S o F - 01 : Trouble getting along with other teens   S o F - 02 : Other teens do not want to be friend                                         •     |     P h F - 03 : Hard to do sports activity or exercise   - 1 .00                             •     +                                         •     | S   S c F - 05 : Miss school to go to  the doctor or hospital                                         •     |     P h F - 02 : Hard to run   P h F - 06 : Hard to do chores around the house                                         •     |   - 2 .00                                   +     P h F - 01 : Hard to walk more than one block                                         •     | T   P h F - 05 : Hard to take a bath or  shower                                               |                                         •     |   - 3 .00                                   +                     <Lower  HRQoL > | < Easier/items with least concern >

Person mean = 2.92 logit

Note: HRQoL = Health-related Quality of Life. 

The vertical line represents the relative level of the HRQoL, with high numbers representing the higher level of HRQoL. 

The vertical line͛s left side represents the distribution of adolescents͛�samples, with each ͞η͟�с�36 adolescents and each ͞ͻ͟�

с�1 to 35 adolescents. All items are plotted on the right side. M mean of person (adolescent) or item distribution, S one 

standard deviation from the person (adolescent) or item mean, T two standard deviations from the person (adolescent) or 

item mean. 
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Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning,

PSH = Psychosocial Health.
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Note. EmF = Emotional Functioning, SoF = Social Functioning, ScF = School Functioning,
PSH = Psychosocial Health.
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Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, 

ScF = School Functioning, HRQoL = Health-related Quality of Life.
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Note. PhF = Physical Functioning, EmF = Emotional Functioning, SoF = Social Functioning, 
ScF = School Functioning, HRQoL = Health-related Quality of Life.
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