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ΘΛΥ−Χ10D: α ηεαλτη στατε χλασσιφιχατιον σψστεm φορ α mυλτι−αττριβυτε υτιλιτψ mεασυρε 

βασεδ ον τηε ΕΟΡΤΧ ΘΛΘ−Χ30 

Κινγ ΜΤ1,2, Χοστα DΣϑ1, Ααρονσον ΝΚ3, Βραζιερ ϑΕ4, Χελλα DΦ5, Φαψερσ ΠΜ6, Γριmισον Π7, 

ϑανδα Μ8, Κεmmλερ Γ9, Νορmαν Ρ10,11, Πιχκαρδ ΑΣ12, Ροωεν D4, ςελικοϖα Γ13, Ψουνγ 

ΤΑ4 , ςινεψ Ρ11, ον βεηαλφ οφ τηε ΜΑΥΧα Χονσορτιυm. 

1Πσψχηο−Ονχολογψ Χοοπερατιϖε Ρεσεαρχη Γρουπ (ΠοΧοΓ), Υνιϖερσιτψ οφ Σψδνεψ, Σψδνεψ, Αυστραλια.  
2Χεντραλ Χλινιχαλ Σχηοολ, Σψδνεψ Μεδιχαλ Σχηοολ, Υνιϖερσιτψ οφ Σψδνεψ, Σψδνεψ, Αυστραλια. 
3Τηε Νετηερλανδσ Χανχερ Ινστιτυτε, Αmστερδαm, Τηε Νετηερλανδσ.  
4Σχηοολ οφ Ηεαλτη ανδ Ρελατεδ Ρεσεαρχη, Υνιϖερσιτψ οφ Σηεφφιελδ, Σηεφφιελδ, Σουτη Ψορκσηιρε, ΥΚ.  
5Νορτηωεστερν Υνιϖερσιτψ, Χηιχαγο, ΙΛ, ΥΣΑ.  
6Υνιϖερσιτψ οφ Αβερδεεν, Αβερδεεν, ΥΚ, ανδ Dεπαρτmεντ οφ Χανχερ Ρεσεαρχη ανδ Μολεχυλαρ Μεδιχινε, 
Νορωεγιαν Υνιϖερσιτψ οφ Σχιενχε ανδ Τεχηνολογψ (ΝΤΝΥ), Τρονδηειm, Νορωαψ.  

7CŚƌŝƐ O BƌŝĞŶ LŝĨĞŚŽƵƐĞ  SǇĚŶĞǇ MĞĚŝĐĂů SĐŚŽŽů  UŶŝǀĞƌƐŝƚǇ ŽĨ SǇĚŶĞǇ, Σψδνεψ, Αυστραλια.    
8Σχηοολ οφ Πυβλιχ Ηεαλτη, Ινστιτυτε οφ Ηεαλτη ανδ Βιοmεδιχαλ Ιννοϖατιον, Θυεενσλανδ Υνιϖερσιτψ οφ 
Τεχηνολογψ, ΘΛD, Αυστραλια. 

9 Ιννσβρυχκ Μεδιχαλ Υνιϖερσιτψ, Ιννσβρυχκ, Αυστρια 
10Σχηοολ οφ Πυβλιχ Ηεαλτη, Χυρτιν Υνιϖερσιτψ, Περτη, Αυστραλια  
11 Χεντρε φορ Ηεαλτη Εχονοmιχσ Ρεσεαρχη & Εϖαλυατιον (ΧΗΕΡΕ), Υνιϖερσιτψ οφ Τεχηνολογψ Σψδνεψ 
(ΥΤΣ), Σψδνεψ, Αυστραλια. 

12 Dεπαρτmεντ οφ Πηαρmαχψ Σψστεmσ, Ουτχοmεσ ανδ Πολιχψ, Χολλεγε οφ Πηαρmαχψ, Υνιϖερσιτψ οφ Ιλλινοισ 
ατ Χηιχαγο, Χηιχαγο, ΙΛ, ΥΣΑ.  

13Στ ϑαmεσ∋σ Ηοσπιταλ, Λεεδσ, ΥΚ. 

Ταργετ ϑουρναλ: Θυαλιτψ οφ Λιφε Ρεσεαρχη 

Χορρεσπονδινγ αυτηορ: 

Προφ Μαδελεινε Κινγ 

mαδελεινε.κινγ≅σψδνεψ.εδυ.αυ 

Τελ +61 2 9036 6114 

Φαξ +61 2 9036 5292 

Κεψωορδσ: Θυαλιτψ οφ λιφε; υτιλιτψ; ΘΛΘ−Χ30; mυλτι−αττριβυτε υτιλιτψ ινστρυmεντ; χανχερ 

Αχκνοωλεδγεmεντσ Τηε ΜΑΥΧα Χονσορτιυm, ιν αδδιτιον το τηοσε ναmεδ ασ αυτηορσ, 

χονσιστσ οφ τηε φολλοωινγ mεmβερσ, αλλ οφ ωηοm mαδε σοmε χοντριβυτιον το τηε ρεσεαρχη 

ρεπορτεδ ιν τηισ παπερ: Στυαρτ Πεαχοχκ, Ηελεν ΜχΤαγγαρτ−Χοωαν, ϑυλιε Παλλαντ ανδ Dεβοραη 

Στρεετ.  Wε ωουλδ αλσο λικε το τηανκ τηε φολλοωινγ πεοπλε φορ τηειρ γενεροσιτψ ιν χοντριβυτινγ 

δατα φορ σεχονδαρψ 

ĂŶĂůǇƐŝƐ͗ U  AďĂĐŝŽŒůƵ  J  AƌƌĂƌĂƐ  J  BůĂǌĞďǇ  W−Χ. Χηιε, Σ. Χλαρκε, Σ. Καασα, Π. Κλεπσταδ, 

Μιλλεννιυm Πηαρmαχευτιχαλσ, Κ. Μψστακιδου, Σ. Πεαχοχκ, Ρ. Σχηωαρζ, Ν. Σχοττ, Ν. Τεββυττ, Γ. 

ςελικοϖα ανδ τηε Αυστραλιαν Γαστρο−Ιντεστιναλ Τριαλσ Γρουπ. Τηισ ρεσεαρχη ωασ συππορτεδ βψ α 

Νατιοναλ Ηεαλτη ανδ Μεδιχαλ Ρεσεαρχη Χουνχιλ (Αυστραλια) Προϕεχτ Γραντ (632662). Α/

Προφεσσορ ϑανδα ωασ συππορτεδ βψ α ΝΗΜΡΧ χαρεερ δεϖελοπmεντ αωαρδ 1045247.  

Προφεσσορ Κινγ ωασ συππορτεδ βψ τηε Αυστραλιαν Γοϖερνmεντ τηρουγη Χανχερ Αυστραλια.  
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ΑΒΣΤΡΑΧΤ  

Πυρποσε: Το δεριϖε α ηεαλτη στατε χλασσιφιχατιον σψστεm (ΗΣΧΣ) φροm τηε χανχερ−

σπεχιφιχ θυαλιτψ οφ λιφε θυεστιονναιρε, τηε ΕΟΡΤΧ ΘΛΘ−Χ30, ασ τηε βασισ φορ α mυλτι−

αττριβυτε υτιλιτψ ινστρυmεντ.  

Μετηοδσ: Τηε χονχεπτυαλ mοδελ φορ τηε ΗΣΧΣ ωασ βασεδ ον τηε εσταβλισηεδ δοmαιν 

στρυχτυρε οφ τηε ΘΛΘ−Χ30.  Σεϖεραλ χριτερια ωερε χονσιδερεδ το σελεχτ α συβσετ οφ 

διmενσιονσ ανδ ιτεmσ φορ τηε ΗΣΧΣ. Εξπερτ οπινιον ανδ πατιεντ ινπυτ ινφορmεδ α 

πριορι σελεχτιον οφ κεψ διmενσιονσ. Πσψχηοmετριχ χριτερια ωερε ασσεσσεδ ϖια σεχονδαρψ 

αναλψσισ οφ α ποολεδ δατασετ χοmπρισινγ ΗΡΘΟΛ ανδ χλινιχαλ δατα φροm 2616 πατιεντσ 

φροm ειγητ χουντριεσ ανδ α ρανγε οφ πριmαρψ χανχερ σιτεσ, δισεασε σταγεσ, ανδ 

τρεατmεντσ. Wε υσεδ χονφιρmατορψ φαχτορ αναλψσισ (ΧΦΑ) το ασσεσσ τηε χονχεπτυαλ 

mοδελ͛Ɛ ƌŽďƵƐƚŶĞƐƐ ĂŶĚ Őενεραλισαβιλιτψ. Wε ασσεσσεδ ιτεm φλοορ εφφεχτσ (>75% 

οβσερϖατιονσ ατ λοωεστ σχορε), δισορδερεδ ιτεm ρεσπονσε τηρεσηολδσ, χοϖεραγε οφ τηε 

λατεντ ϖαριαβλε ανδ διφφερεντιαλ ιτεm φυνχτιον (DΙΦ) υσινγ Ρασχη αναλψσισ. Wε 

χαλχυλατεδ εφφεχτ σιζεσ φορ κνοων γρουπ χοmπαρισονσ βασεδ ον δισεασε σταγε ανδ 

ρεσπονσιϖενεσσ το χηανγε. Σεϖεντψ−νινε χανχερ πατιεντσ ασσεσσεδ τηε ρελατιϖε 

ιmπορτανχε οφ ιτεmσ ωιτηιν διmενσιονσ. 

Ρεσυλτσ: ΧΦΑ συππορτεδ τηε χονχεπτυαλ mοδελ ανδ ιτσ γενεραλιζαβιλιτψ αχροσσ πριmαρψ 

χανχερ σιτεσ.  Αφτερ χονσιδερινγ αλλ χριτερια, 12 ιτεmσ ωερε σελεχτεδ ρεπρεσεντινγ 10 

διmενσιονσ: πηψσιχαλ φυνχτιονινγ (mοβιλιτψ), ρολε φυνχτιονινγ, σοχιαλ φυνχτιονινγ, 

εmοτιοναλ φυνχτιονινγ, παιν, φατιγυε, σλεεπ, αππετιτε, ναυσεα, βοωελ προβλεmσ.  

Χονχλυσιονσ: Τηε ΗΣΧΣ χρεατεδ φροm ΘΛΘ−Χ30 ιτεmσ ισ κνοων ασ τηε ΕΟΡΤΧ Θυαλιτψ 

οφ Λιφε Υτιλιτψ Μεασυρε−Χορε 10 διmενσιονσ (ΘΛΥ−Χ10D).  Τηε νεξτ πηασε οφ τηε ΘΛΥ−

CϭϬD͛Ɛ ĚĞǀĞůŽƉŵĞŶƚ ŝŶǀŽůǀĞƐ ǀĂůƵĂƚŝŽŶ ƐƚƵĚŝĞƐ͕ ĐƵƌƌĞŶƚůǇ ƉůĂŶŶĞĚ Žƌ ďĞŝŶŐ 
χονδυχτεδ αχροσσ τηε γλοβε.    
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INTRODUCTION 

The European Organisation for Research and Treatment of Cancer (EORTC) has a 

modular approach to the assessment of health-related quality of life (HRQOL) [1]. 

Their core questionnaire, the QLQ-C30 [2], is one of the most widely used patient-

reported outcome measures in cancer clinical trials. The scoring algorithm produces 

15 scales [3]: five key aspects of functioning; a range of symptoms commonly 

experienced by cancer patients; and a global assessment of HRQOL. In this way, the 

QLQ-C30 provides a comprehensive profile of outcomes that are important to 

patients and their health care providers. However, because the QLQ-C30 is a HRQOL 

profile measure, not a preference-based measure, it cannot be used in cost-utility 

analysis (CUA) [4]. 

CUA is now required or preferred in many jurisdictions for health technology 

assessment and health reimbursement decisions [5-8]. CUA is a cost-effectiveness 

analysis that uses a health outcome metric called utility to weight survival, typically 

as the Quality Adjusted Life Year (QALY).  The utility metric has three key features 

that distinguish it from the scales of the QLQ-C30 and other HRQOL profile 

measures. First, key dimensions of HRQOL are integrated into a single index. Second, 

it is interpreted as a cardinal scale with two key anchor points: 1 is equivalent to full 

health (the maximum possible value) and 0 is equivalent to being dead (health states 

worse than death have negative values) [4]. Third, obtaining utilities requires stated 

preference-based assessment methods, or valuation tasks [9], i.e. standard gamble 

[10], time trade-off [11] or discrete choice experiments [12; 13]. These tasks typically 

pose implicit or explicit trade-offs between dimensions of HRQOL and survival, which 

are the empirical basis of the weighting of HRQOL dimensions in the utility index.   

Some preference-based measures have been derived from HRQOL profile measures 

[14-17], typically in two stages. First, a subset of dimensions and items is selected 

from the HRQOL measure to form a health state classification system (HSCS). This is 

required because non-preference-based HRQOL measures typically include more 

items than is manageable in the valuation task required for the second stage, in 

which a sample of health states is valued and an algorithm derived for estimating the 

utility of all possible health states. The outputs of these two stages - a HSCS and a 

utility scoring algorithm - constitute a multi-attribute utility instrument (MAUI). This 

paper describes the first step in developing an internationally valid, cancer-specific 

MAUI based on the QLQ-C30.  The second step is addressed in a companion 

paper[18]. 

METHODS 

To derive a HSCS from the QLQ-C30, we adapted and extended methods used 

previously [17; 19].  This involved determining the core dimensions, then applying 

nine criteria to select items within dimensions. The rationale and methods for each 

criterion are described below.  The research was conceived and conducted by the 

Multi-Attribute Utility in Cancer (MAUCa) Consortium, and coordinated from the 

University of Sydney (Human Research Ethics Committee approval 13207).   
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The EORTC QLQ-C30 (version 3) 

This is a multidimensional questionnaire composed of 30 items which form five 

functioning scales, three multi-item symptom scales, five single-item symptom scales 

plus a financial difficulties item and a two-item global HRQOL scale [3]. Its 

development was informed by extensive literature review, stakeholder input, 

psychometric evaluation and field testing [1; 2], and its validity and reliability are 

well established [2; 20].  The 28 functioning and symptom items are rated on a four-

point scale (1 = �Not at all�, 2 = �A little�, 3 = �Quite a bit�, 4 = �Very much�). 

Core dimensions of the HSCS � a priori inclusions and exclusions 

The authors met in October 2010 to determine the core dimensions of the HSCS. We 

represent a range of relevant expertise: health economics (JEB, RN, SP, ASP, DR, RV, 

TAY), HRQOL in cancer (NKA, DFC, PMF, MTK, GV), psychometrics (DSJC, PMF, JFP), 

behavioural science (MJ, NKA) and oncology (PG, GV). Given the robustness of the 

QLQ-C30�s development process, we agreed that its established domain structure 

provides a good basis for the conceptual model for the HSCS, but that 15 dimensions 

(i.e., QLQ-C30�s 15 scales) would be unmanageable in subsequent valuation tasks. 

The two global health/QOL items were excluded because conventionally the 

attributes in MAUIs are specific domains of health.  The Financial Concerns item was 

excluded as it describes a consequence rather than an aspect of health. Four 

functioning domains were considered essential � physical, role, emotional and social. 

Cognitive functioning was deemed non-essential for CUA in cancer, and is the least 

reliable scale [2], so was recommended for exclusion, pending results from other 

criteria.  We agreed that six common symptoms of cancer (pain, fatigue, 

nausea/vomiting, gastrointestinal disturbance, appetite loss, sleep disturbance) 

were likely to be important in CUA in cancer, and may provide greater sensitivity (to 

differences between groups) and responsiveness (to change over time) than generic 

MAUIs. The remaining symptoms were deemed of lower priority, with decisions 

about inclusion/exclusion pending results from other criteria.  Following dimension 

selection, we used the quantitative methods described below to guide item 

selection. 

Data  

Criteria 1-8 (below) were evaluated via secondary analysis of datasets containing 

QLQ-C30v3, and patient age, sex, primary cancer site, stage and treatment. Criteria 

1-7 required only one observation per patient, Criteria 8 required two observations

per patient.  Suitable datasets were sought via MAUCa Consortium members and

their associates.

Categorical variables were coded as follows: 

• Primary cancer site (15 categories): breast; colorectal; genitourinary;

gynaecological; head and neck; leukaemia; hepato-biliary; lung; melanoma;

myeloma; gastro-oesophageal; prostate; sarcoma; testicular; other.

• Disease stage (2 categories): loco-regional; recurrent/metastatic.
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• Timing of assessment (3 categories): either baseline (prior to the start of a course 

of treatment), on treatment (during a course of treatment), or follow-up (during 

clinical follow-up after a course of treatment). 

• Treatment (17 categories): no treatment; chemotherapy only; radiotherapy only; 

hormone therapy only; surgery only; analgesics only; then a further 11 categories 

for various combinations of those treatments. 

 

Criterion 9 (patient opinion) required primary data collected using a study-specific 

self-report survey. Cancer patients were recruited from four Australian hospitals: 

three in regional New South Wales and one in metropolitan Queensland.   

 

Data analysis 

 

Confirmatory Factor Analysis (CFA) 

CFA was used to confirm the QLQ-C30 measurement model prior to selecting items 

from each factor for the HSCS; technical details are reported elsewhere[21]. Given 

the QLQ-C30 items are ordinal, the mean- and variance-adjusted weighted least 

squares (WLSMV) estimation method was used, implemented with MPlus.  

Standardised factor loadings were examined. Measurement invariance of the factor 

structure across primary cancer sites was tested with multi-group CFA, as reported 

elsewhere[22]. 

 

The measurement model 

A measurement model consists of manifest (observed) variables, postulated to be 

indicators of one or more latent (unobserved) variables.  At least two items are 

needed to estimate each latent variable, so only the multiple-item dimensions were 

included: Physical Functioning (PF, items 1-5); Role Functioning (RF, items 6-7); 

Emotional Functioning (EF, items 21-24); Social Functioning (SF, items 26-27); 

Cognitive functioning (CF, items 20 and 25); Pain (items 9 and 19); Fatigue (items 10, 

12 and 18); Nausea and Vomiting (items 14 and 15).  

 

Criteria to assess items within dimensions 

The aims of Criteria 1-8 were to identify problems with items that might justify 

exclusion from the HSCS.  Criteria 1-5 were assessed with Rasch analysis for each 

dimension confirmed with CFA, implemented in RUMM2030 [17] [23]. The criteria 

are summarised below. 

 

1. Fit of items to the Rasch model: Overall fit was assessed by examining the chi-

squared statistic with a Bonferroni correction.  Misfit due to persons or items (>1.5 

the standard deviation of the fit residual) was further assessed via fit residuals for 

individual items or persons (items with fit residuals >2.5 were removed; persons 

with fit residuals >2.5 were removed only if they appeared to contribute to item 

misfit).  This process was repeated until only well-fitting items remained and the 

overall goodness of fit statistic was non-significant. 
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2. Disordered response thresholds: An appropriately functioning item requires a 

response format that respondents use in a consistent manner. We assessed this by 

examining item-threshold probability curves. 

 

3. Spread of item thresholds across the latent variable: An item with thresholds that 

cover a wide range of the latent variable is a better single representative of the 

dimension than an item with thresholds within a narrow range. We inspected the 

item maps, and present each item�s lowest and highest response threshold as 

summary statistics. 

 

4. Differential item function (DIF): a form of bias in which systematic differences in 

patterns of responding to an item are observed between individuals with different 

characteristics, despite having the same level of the latent variable. We examined 

DIF by sex and cancer site.  

 

5. Local dependence: For any pair of items with residual correlation ш0.3 above the 

mean residual correlation for all pairs, we considered forming a composite item for 

inclusion in the HSCS. 

 

6. Floor and ceiling effects: Frequencies of response categories for each item were 

examined for floor or ceiling effects.  Items exhibiting either effect were considered 

poor candidates for the HSCS, either because they are uncommon and therefore 

unlikely to affect patients� HRQOL, or because they may be unresponsive to 

treatments.   

 

7. Sensitivity to differences between early and late stage cancer: For each item, 

Cohen�s measure of effect size, d, was calculated as the mean of late stage patients 

minus the mean of early stage patients divided by the pooled standard deviation for 

these two groups.  

 

8. Responsiveness of items to change due to treatment: Assessing responsiveness 

requires two observations per patient over a period when HRQOL is expected to 

change in a systematic way [24]. As clinical context differed markedly across the 

available datasets, we used change from baseline to on-treatment as the anchor for 

expected change, and calculated responsiveness indices for each study separately as 

the mean difference between baseline and on-treatment observations divided by 

baseline standard deviation (effect size [25]). Datasets were considered suitable for 

assessing responsiveness if change of at least 0.2SD was observed in at least one 

HRQOL domain score.   

 

9. Patient opinion: We sought cancer patients� opinions about the relative 

importance of items.  We developed a survey, refined iteratively through a series of 

�think aloud� interviews with 9 patients in a large Australian metropolitan hospital, 

to ensure that self-completing participants understood the cognitive task 

required[26]. The survey was subsequently administered to 79 patients in four 

Australian hospitals (one metropolitan, three rural). QLQ-C30 items were presented 

in five groupings: physical functioning (5 items); emotional functioning (4); role, 



5 

cognitive and social functioning (6); fatigue, pain, nausea/vomiting (7); dyspnoea, 

sleep disturbance, appetite loss, constipation, diarrhoea (5).  Respondents were 

instructed to tick the three items in each group that had affected their HRQoL most 

since their cancer was diagnosed (�Top 3�), and then select the one that had affected 

their HRQoL most (�Most Important�).  We calculated the frequency with which each 

item was nominated as �Most Important� and �Top 3�. 

Final decisions after considering all criteria 

The authors met in October 2012 to consider results for Criteria 1-8, and to make 

penultimate decisions on item inclusion/exclusion. During 2013, the patient survey 

and DCE methods experiment were conducted and their results considered in 

finalizing decisions about the content of the HSCS.  

RESULTS 

Eighteen suitable datasets were obtained [27-44]. Table 1 summarises their 

characteristics and the number of observations each contributed to various 

psychometric analyses.   

A pooled dataset of 2,616 observations (one per patient) was used for CFA and 

analyses for Criteria 1-7. All commonly occurring cancers are represented, with 40% 

with localized/regional and 60% recurrent/metastatic (Table A, online appendix).  All 

common treatments were represented, with 54% of observations related to 

chemotherapy, 30% to radiotherapy, 27% to surgery, 4% to hormone therapy; 65% 

related to a single therapy, 26% to multiple therapies, and 9% to no therapies (Table 

B, online appendix). In 22%, HRQOL was assessed prior to therapy (baseline), 44% 

during therapy, and 33% during follow-up. For Criterion 8, nine datasets containing a 

total of 749 patients with both baseline and on-treatment observations, were used 

to estimate responsiveness (Table C, online appendix). Patient illness and treatment 

characteristics of patients in the Patient Opinion substudy (used to assess Criterion 

9), are presented in Table D (online appendix). 

Table 2 summarises results for CFA and all nine criteria. Item maps (Criterion 3) are 

presented in Figures A-H (online appendix). For Criterion 6, Figure I (online) shows 

that only items 5 and 15 displayed floor effects, with approximately 80% of 

respondents selecting �Not at all�. Detailed results for Criterion 8 (responsiveness) 

are available in Table D (online).  We describe below how these results informed 

decisions about which items to retain in the HSCS. Table 3 presents the dimensions 

and levels in the resultant HSCS. 

Confirmatory Factor Analysis 

The loadings of all items on their respective factors were relatively strong and 

statistically significant (p<0.001).  Model fit was adequate (CFI=0.98, TLI=0.98, 

RMSEA=0.071).   

Rasch Analysis 
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Within their dimensions, no item exhibited poor fit to the Rasch model or local 

dependence.  One item exhibited a disordered item response threshold and two 

items exhibited DIF.  Thus Criteria 1, 2, 4 and 5 generally played little role in 

identifying items for exclusion from the HSCS.  

 

Physical Functioning 

Item 5�s disordered response threshold was remedied by combining the middle two 

response categories, after which model (p=0.015) and person (0.71) fit were good, 

and item fit was marginal (1.53).  The item map (Figure A) reflected the Guttman 

nature of this set of items, with Item 1 thresholds clustered at the good functioning 

end of the latent variable and Item 5 thresholds clustered at the poor end. Taken 

together, the two mobility items (Items 2-3) provided good coverage of the latent 

construct, as reflected in the range from the lowest response threshold for Item 2 to 

highest threshold for Item 3.  Both items had good sensitivity and responsiveness, 

and together accounted for the majority of patients� ratings for the �Top 3� and 

�Most Important� items. Items 2 and 3 were therefore chosen as a pair to represent 

this dimension, with 4 levels defined as in Table 3.  

 

Role functioning 

Rasch model (p=0.612), item (0.09) and person (1.36) fit were all good.  There was 

little to distinguish the two role functioning items in terms of psychometric criteria: 

both gave similar coverage of the latent variable, both exhibited DIF by primary 

cancer site, and both had similarly good sensitivity and responsiveness. As Item 6 

was commonly chosen as �Most Important� or �Top 3� by patients, it was selected to 

represent this dimension in the HSCS.  

 

Emotional functioning  

Rasch model, item and person fit were all good (0.894, 0.86 and 1.19, respectively). 

These four items provided similar coverage of the latent variable. Although none 

were particularly sensitive, all but Item 22 had generally good responsiveness. Item 

22 (worry) was selected to represent this dimension in the initial valuation task [18], 

largely because it was most commonly chosen as �Most Important� or �Top 3� by 

patients. However, after reviewing the results from the valuation task [18], this 

decision was changed to Item 24 (depressed), for reasons outlined in the discussion. 

 

Social functioning  

Rasch model, item and person fit were all good (0.503, 0.77 and 0.62, respectively). 

Item 26 (family life) provided a wider range than Item 27 (social activities) and was 

chosen more often as �Most Important� or �Top 3� by patients. To avoid 

disadvantaging people without family, we combined both items in the HSCS.  

 

Cognitive functioning  

Rasch item (0.51) and person (1.00) fit were good, but model fit (p=0.0006) was 

poor, possibly due to the different threshold locations of the two items, with Item 25 

providing the greatest range. Neither item was selected often as �Most Important� by 

patients when grouped with role and social functioning, confirming the team�s initial 

inclination to exclude this dimension from the HSCS. 
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Symptoms  

Rasch model, item and person fit were all good for the Pain (0.026, 0.57 and 1.35, 

respectively), Fatigue (0.378, 0.36, 1.12) and Nausea/Vomiting (0.099, 0.49, 0.43) 

dimensions. For fatigue, psychometric properties provided mixed results, with Item 

12 providing the best coverage of the latent variable, Item 10 being most sensitive 

and Item 18 most responsive.  As Item 18 was most often chosen as �Most 

Important� and �Top 3� by patients, it was selected to represent this dimension in the 

HSCS.  Item 9 was selected to represent Pain, as Item 19 would have presented a 

logical inconsistency with Role Functioning Item 6 in certain health states (e.g. �I am 

not limited in doing work/other daily activities� in combination with �Pain interferes 

with my daily activities�). For Nausea/Vomiting, Item 14 was superior to Item 15 

across all criteria, so was selected. 

 

Among the remaining single-symptom scales of the QLQ-C30, Item 16 (constipation) 

and 17 (diarrhea) were selected as a pair to represent bowel problems. Both had 

good responsiveness, and together were chosen quite commonly as �Most 

Important� and �Top 3� by patients. Further, our team of oncologists noted their 

importance as common symptoms of both cancer and its treatments.  Item 11 

(trouble sleeping) was very commonly chosen as �Most Important� and �Top 3� by 

patients, so was included. Item 13 (lacked appetite) had good sensitivity and 

responsiveness, and was considered clinically important by our oncologists.  

 

DISCUSSION 

 

We have conducted extensive analyses using 18 datasets representing 14 countries 

and all common cancer sites, stages and treatment, to derive a HSCS from the EORTC 

QLQ-C30.  This HSCS is the descriptive part of a cancer-specific MAUI called the QLU-

C10D. This name was endorsed by the EORTC QOL Group Executive Committee in 

April 2014: �QLU� indicates it is a utility measure; �C� indicates its origin in the 

EORTC�s core questionnaire; �10D� indicates 10 domains (mobility, role functioning, 

social functioning, emotional functioning, pain, fatigue, sleep, appetite, nausea, 

bowel problems). Note that the QLU-C10D is not a brief-form profile instrument, nor 

a stand-alone measure, but a utility scoring algorithm for use in trials that use the 

QLQ-C30. The use of a large international pooled dataset representing a wide range 

of cancers and treatments, and the inclusion of both oncologist and patient opinion, 

supports the international applicability and clinical validity of the HSCS. However, it 

contains more dimensions than previous MAUIs except the 15D [45]. To complete 

the QLU-C10D�s development, we have developed a valid and feasible valuation 

method to generate a preference-based utility scoring algorithm[18].  Country-

specific valuation studies are underway in Australia and Europe, and studies in 

Canada and USA may follow. 

 

Our work extends that of Rowen et al, [46], who applied the methods of Young et al 

[17] to data from 655 multiple myeloma patients to derive an eight-dimensional 

HSCS.  Our HSCS has the same dimensions plus an additional two (Sleep and 

Appetite). Four of these dimensions are identical (Emotional Functioning, Fatigue, 
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Nausea, Bowel Problems), one contains the same items but different levels (Physical 

Functioning) and three contain different items (Role Functioning, Social Functioning, 

Pain). Pickard et al used similar psychometric item selection methods to derive 

multi-attribute models in their mapping study [19], obtaining results that had some 

similarities and some differences from ours and Rowen et al�s. These differences in 

results are likely due to different patient populations, and the item selection process 

itself, which requires judgment to reach a decision across a range of criteria. Given 

these differences, we recommend the QLU-C10D be used, particularly as it based on 

such a broad spectrum of patients and has been endorsed by the EORTC QOL Group. 

 

We adapted and extended the methods of Young et al [17] in two significant ways. 

First, we used confirmatory factor analysis, which is more appropriate and efficient 

than exploratory factor analysis in deriving a HSCS from a HRQOL profile measure  

with a well-established domain structure [47].  Second, we added an innovative 

aspect to incorporate patients� opinions. This assisted with the decision making 

where candidate items could not be differentiated using statistical methods. 

Notably, associated qualitative work revealed that it is often difficult for patients to 

distinguish severity and importance [48], suggesting that severity is a good proxy for 

importance in general. 

 

The EORTC QLQ-C30 has been mapped to other preference-based utility measures; 

the EQ-5D, SF-6D and 15D [49]. As this provides a method to estimate utilities from 

responses to the QLQ-C30, this raises the question: is there a need for a MAUI 

developed directly from the QLQ-C30?  A directly derived societal value set for the 

QLQ-C30 is preferable for several reasons. Mapping enables utilities to be predicted 

from HRQOL profile scores using datasets containing both the profile measure and a 

validated utility instrument.  However, mapping functions assume that the generic 

MAUI is appropriate for the target cancer population and sensitive to health changes 

in it; these assumptions are difficult to test empirically and are rarely tested. Thus 

utilities may be under-predicted if the generic MAUI is insensitive to change, and 

changes in symptoms measured by the QLQ-C30 may not be reflected in generic 

utility values. Further, various mapping functions are used, there is no consensus on 

which is best, utility values vary greatly, and overall model fit is generally only 

moderate [49]. The mappings are highly dependent on the dataset(s) from which 

regressions are estimated, and therefore on the coverage of health state space in 

the patient samples, which are rarely comprehensive.  The application of mapping 

functions which fit the data poorly may result in unrealistic QALY assessments and 

correspondingly inefficient health resource allocation decisions. Finally, regression 

generally results in biased estimates [50]; the highest scores are underestimated and 

the lowest scores are overestimated, with bias increasing as the correlation between 

the profile measure and the generic MAUI decreases. This was illustrated empirically 

in a review of 30 mapping studies that showed predicted values from mapping 

functions had less variance than the original observed values [51]. All these issues 

support the need for directly elicited preferences for a HSCS based onQLQ-C30, 

which is the purpose of the QLU-C10D.  Decision-making bodies that have 

considered these issues have placed a lower preference on mapping based 

approaches [7; 8]. 
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This study has some limitations. All datasets were from western or European 

countries; further work is required to ascertain applicability in other parts of the 

world. While most common cancers were included, inevitably some cancers were 

not, e.g. primary brain cancer. The sample for the patient input component was 

limited to Australians, with few patients with very advanced disease.  Item selection 

required synthesis across a range of criteria; as there were no strict decision rules 

about how to weight evidence across criteria, whether it be conflicting or 

confirming, the final decisions required the team�s collective judgment.  

Using the QLQ-C30 as a basis for a MAUI HSCS could arguably have some 

shortcomings, because the QLQ-C30 includes a mixture of proximal (symptoms) and 

distal (the implications of those symptoms for functioning) domains. If dimensions in 

a MAUI are strongly causally related, this may compromise assumptions of structural 

independence, create implausible health states (e.g., high fatigue but high role 

functioning) and induce double counting. Since the QLU-C10D includes both 

symptoms and their consequences, the degree of a lack of structural independence 

for this measure may be more extensive than in other preference-based measures. 

The decision to exclude cognitive function from the HSCS was based on clinician and 

patient input about the relative importance of all dimensions, and our empirical 

analyses suggested other dimensions were more likely to be sensitive to differences 

across a wide range of clinical contexts.  However, a limitation of our study was that 

our patient samples did not contain patients with primary brain tumors. Further, 

patients with serious cognitive impairments are likely to be excluded from quality of 

life assessment in clinical trials generally. Interestingly, the cognitive functioning 

scores of our samples were only slightly better than those of the EORTC reference 

values for brain cancer patients [52]. Although cognitive impairment is emerging as 

an important consequence of cancer and its treatment, current evidence about 

�chemo brain� in breast cancer suggests that such impairment tends to be modest 

[53; 54].  If cognitive functioning is to be given more consideration in health 

economic decisions, other approaches will be needed. 

The development of the QLU-C10D by the MAUCa Consortium represents a 

significant advance in the incorporation of quality of life information into economic 

decisions about cancer treatments. Because the QLU-C10D contains symptoms 

commonly experienced by cancer patients, it may be more sensitive in cancer 

populations than generic MAUIs, although this will also depend on the values 

assigned to these symptoms by the general population in valuation studies. Once 

country-specific value sets are generated,  further studies should to examine how 

the utilities generated by this new cancer-specific MAUI compare to those of generic 

MAUIs. If the QLU-C10D utility scores are correlated with those of generic MAUIs, 

and are at least as sensitive and responsive, respondent burden could be reduced by 

avoiding the need to use a generic utility measure in trials in addition to the QLQ-

C30. 

Compliance with Ethical Standards 
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Ταβλε 1  Χηαραχτεριστιχσ οφ τηε 18 δατασετσ ανδ τηε νυmβερ οφ οβσερϖατιονσ εαχη χοντριβυτεδ το ϖαριουσ πσψχηοmετριχ αναλψσεσ.  

ΠΙ οφ στυδψ  

[Ρεφερενχε 

νυmβερ] 

Στυδψ 

δεσιγν
1 

Πριmαρψ χανχερ σιτε ανδ σταγε Χουντρψ Τρεατmεντ2 Οβσ/ 

πατιεντ3 

ν4 

ΧΦΑ/ 

Ρασχη 

ν4 

Ρεσπονσ−

ιϖενεσσ 

CŚ
Ğŵ

ŽΏ
 

RĂ
Ěŝ
ŽΏ

 

SƵ
ƌŐ
Ğƌ
ǇΏ

 

O
ƚŚ
Ğƌ
Ώ 

Αβαχιογλυ [31] Οβσ mιξεδ σιτεσ ανδ σταγεσ Τυρκεψ 12 88 0 0 2+ 88 103−104 

Αρραρασ 1 [30] ςαλ προστατε, εαρλψ σταγε Σπαιν 0 117 0 0 1+ 117 96−97 

Αρραρασ 2 [29] ςαλ βρεαστ, εαρλψ σταγε Σπαιν 33 68 93 53 1+ 94 − 

Αρραρασ 3 [28] ςαλ χολορεχταλ, λατε σταγε Σπαιν 44 0 0 0 1+ 44 26−28 

Βλαζεβψ [44] ςαλ χολορεχταλ, mιξεδ σταγεσ 
ΥΚ, ΥΣ, 

Ταιωαν 
189 61 149 29 2+ 277 − 

Βρεννε [34] ΡΧΤ mιξεδ σιτεσ, λατε σταγε 
Νορωαψ, 

Σωεδεν 
0 349 0 0 2+ 349 134−136 

Χηιε 1 [32] Οβσ βρεαστ, εαρλψ σταγε Ταιωαν 33 7 0 55 1 84 − 

Χλαρκε [33] ΡΧΤ χολορεχταλ, mεταστατιχ Αυστραλια 74 0 0 0 2+ 74 62−68 

Κλεπσταδ [45] Οβσ mιξεδ σιτεσ, λατε σταγε 
Νορωαψ 

0 0 0 
18

3 
1 183 − 

Μιλλεννιυm 

Πηαρmαχευτιχαλσ 

[36] 

Οβσ mυλτιπλε mψελοmα, λατε σταγε 

ΥΚ 

187 0 0 0   187 122−127 

Μψστακιδου [35]   mιξεδ σιτεσ, ιν παλλιατιϖε χαρε  Γρεεχε − − − − 2+ − 60−62 

Ολϖερ [38] Οβσ τεστιχυλαρ, mιξεδ σταγεσ Αυστραλια 149 67 242 5 1 270 − 

Πεαχοχκ [41] Οβσ mιξεδ σιτεσ ανδ σταγεσ Χαναδα 266 40 3 21 1 301 − 

Σχηωαρζ 3 [37] Οβσ ηεαδ & νεχκ, εαρλψ σταγε Γερmανψ 0 0 117 0 1 117 − 

Τεββυττ 1 [39] ΡΧΤ οεσοπηαγο−γαστριχ, αδϖανχεδ Αυστραλια 67 0 0 0 2+ 67 91−94 

Τεββυττ 2 [40] ΡΧΤ οεσοπηαγο−γαστριχ, αδϖανχεδ Αυστραλια 35 0 0 0 2+ 35 ∗ 

ςελικοϖα 1 [43] ΡΧΤ mιξεδ σιτεσ ανδ σταγεσ ΥΚ 138 0 0 0 2+ 138 33 

ςελικοϖα 2 [42] ΡΧΤ mιξεδ σιτεσ ανδ σταγεσ ΥΚ 191 0 0 0 2+ 191 ∗ 

Συβτοταλ 2616 727−749 

1. Οβσερϖατιοναλ χλινιχαλ στυδψ (Οβσ); ρανδοmισεδ χοντρολλεδ τριαλ (ΡΧΤ); ΕΟΡΤΧ ΘΟΛ mοδυλε ϖαλιδατιον στυδιεσ (ςαλ).  

2.  Τρεατmεντ χατεγοριεσ αρε νοτ mυτυαλλψ εξχλυσιϖε 

3. ΗΡΘΟΛ ασσεσσmεντσ περ πατιεντ χατεγορισεδ ασ: 1; 1 ορ mορε (1+); 2 ορ mορε (2+)  

4. Νυmβερ οφ πατιεντσ (ν) εαχη δατασετ χοντριβυτεδ φορ ΧΦΑ/Ρασχη ανδ ρεσπονσιϖενεσσ αναλψσεσ. 

∗ Τηε τωο Τεββυττ δατα σετσ ωερε ποολεδ φορ ρεσπονσιϖενεσσ αναλψσεσ, ασ ωερε τηε τωο ςελικοϖα δατα σετσ. 

Table

http://www.editorialmanager.com/qure/download.aspx?id=172282&guid=a23bf245-0a6d-4e66-bb55-0dcf6ad34775&scheme=1
http://www.editorialmanager.com/qure/download.aspx?id=172282&guid=a23bf245-0a6d-4e66-bb55-0dcf6ad34775&scheme=1
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Ταβλε 2  Συmmαρψ οφ ρεσυλτσ φορ τηε νινε χριτερια βψ ωηιχη ιτεmσ ωερε ασσεσσεδ φορ συιταβιλιτψ το ρεπρεσεντ τηειρ ρεσπεχτιϖε διmενσιον ωιτηιν τηε 

ηεαλτη χλασσιφιχατιον σψστεm οφ τηε mυλτι−αττριβυτε υτιλιτψ ινστρυmεντ.  Ιτεmσ ιν ιταλιχσ ωερε τηοσε σελεχτεδ φορ τηε ΗΣΧΣ. 

Χριτεριαα 1 2 3 3 4 6 7 8 9 

ΘΛΘ−Χ30 
δοmαιν 

Ιτεm νυmβερ ανδ τοπιχ λοαδινγ Φιτ DΤ Λοχ− 
ατιον 

Λοωεστ 
τηρεσηολδβ 

Ηιγηεστ 
τηρεσηολδβ 

DΙΦ Φλοορ 
Χειλινγ 

Χοηεν∋σ δ  Ταλλψχ (τοπ) Ιmπορτανχε 
ρατινγ 
γρουπδ 

Μοστ 
Ιmπορτ

−αντφ 

Τοπ 
3 

Πηψσιχαλ 
φυνχτιονινγ 

1. Τρουβλε δοινγ στρενυουσ αχτιϖιτιεσ 0.8 −1.1 −1.82 −1.85 1.63   0.58 4 (2) Πηψσιχαλ 
φυνχτιονινγ 

34 68 

2. Τρουβλε τακινγ α λονγ ωαλκ 0.85 −1.35 −1.63 −1.81 1.73   0.75 5 (2)   19 63 

3. Τρουβλε τακινγ α Σηορτ ωαλκ 0.85 −2.02 0.96 −1.60 1.94   0.68 6 (1)   4 25 

4. Νεεδ το σταψ ιν βεδ/χηαιρ 0.83 1.86 −0.03 −1.82 1.64   0.80 6 (2)   10 36 

  5. Νεεδ ηελπ εατινγ, δρεσσινγ, ωασηινγ, 
υσινγ τοιλετ 

0.64 0.12 Ξ 2.52 −1.09 1.09   Φλοορ 0.49 4 (2)   3 3 

Εmοτιοναλ 
φυνχτιονινγ 

21. Τενσε 0.86 0.49 −0.22 −2.65 1.96   0.23 6 (2) Εmοτιοναλ 
φυνχτιονινγ 

6 51 

22. Wορρψε 0.85 −1.09 −0.6 −2.48 2.42   0.23 2 (0)   41 65 

23. Ιρριταβλε 0.78 0.45 0.41 −2.67 2.72   0.16 6 (3)   13 47 

  24. Dεπρεσσεδε 0.84 0.83   0.41 −2.49 2.54     0.26 5 (2)   11 49 

Ρολε Φυνχτιονινγ 6. Λιmιτεδ ιν δοινγ ωορκ / οτηερ δαιλψ 
αχτιϖιτιεσ 

0.93 0.48 0.08 −2.21 2.13 σιτε   0.78 6 (3) Οτηερ 
φυνχτιονινγ 

36 72 

  7. Λιmιτεδ ιν δοινγ ηοββιεσ / οτηερ 
λεισυρε αχτιϖιτιεσ 

0.91 0.36   −0.08 −2.04 2.07 σιτε   0.75 6 (4)   13 42 

Σοχιαλ 
Φυνχτιονινγ 

26. Πηψσιχαλ χονδιτιον/mεδιχαλ 
τρεατmεντ ιντερφερεδ ωιτη φαmιλψ λιφε 

0.82 0.91 0.52 −2.76 2.43   0.53 4 (3)  Οτηερ 
φυνχτιονινγ  

13 39 

  27. Πηψσιχαλ χονδιτιον/mεδιχαλ 
τρεατmεντ ιντερφερεδ ωιτη σοχιαλ 
αχτιϖιτιεσ 

0.89 −0.18   −0.52 −2.00 2.00     0.62 5 (3)    4 27 

Χογνιτιϖε 
Φυνχτιονινγ 

20. Dιφφιχυλτψ χονχεντρατινγ 0.87 0.06 −0.04 −0.59 1.10   0.76 5 (2)  Οτηερ 
φυνχτιονινγ 

4 21 

  25. Dιφφιχυλτψ ρεmεmβερινγ τηινγσ 0.69 0.79   0.04 −1.96 1.46     0.39 5 (3)   7 34 

Φατιγυε 10. Νεεδ το ρεστ 0.89 −0.56 −0.31 −3.09 2.63   0.69 7 (2) Σψmπτοmσ 12 67 

12. Φελτ ωεακ 0.87 0.12 0.47 −2.69 2.11   0.61 7 (2)   15 51 

  18. Τιρεδ 0.83 −0.01   −0.16 −3.34 3.08     0.58 7 (3)   27 73 

Παιν 9. Ηαδ παιν 0.86 0.39 −0.41 −4.46 3.97   0.66 3 (1) Σψmπτοmσ  9 18 

  19. Παιν ιντερφερεδ ωιτη δαιλψ αχτιϖιτιεσ 0.94 −0.42   0.41 −2.88 1.91     0.62 4 (3)   8 16 
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Ναυσεα/ 
ϖοmιτινγ 

14. Φελτ ναυσεατεδ 0.88 −0.64  −1.68 −2.73 2.63    0.55 6 (4) Σψmπτοmσ  5 22 

  15. ςοmιτεδ 0.82 0.05   1.68 −3.37 5.65   Φλοορ 0.48 4 (2) Σψmπτοmσ  2 3 

Σινγλε−ιτεm 
σψmπτοmσ 

8. Σηορτ οφ βρεατη (Dψσπνοεα) − − − −   −   0.53 5 (1) Οτηερ 
διφφιχυλτιεσ 

7 35 

 11. Τρουβλε σλεεπινγ − − − −   −   0.23 3 (1)   24 56 

 13. Λαχκεδ αππετιτε − − − −   −   0.63 9 (3)   11 28 

 16. Χονστιπατεδ − − − −   −   0.51 7 (1)   13 39 

 17. Dιαρρηοεα − − − −   −   0.24 7 (3)   7 17 

α. Χριτερια: 1) φιτ οφ ιτεmσ το τηε Ρασχη mοδελ; 2) δισορδερεδ ρεσπονσε τηρεσηολδσ (DΤ); 3) σπρεαδ οφ ιτεm τηρεσηολδσ αχροσσ τηε λατεντ ϖαριαβλε; 4) διφφερεντιαλ ιτεm φυνχτιον (DΙΦ); 5) Λοχαλ 

δεπενδενχε; 6) φλοορ ανδ χειλινγ εφφεχτσ; 7) σενσιτιϖιτψ το διφφερενχεσ βετωεεν εαρλψ ανδ λατε σταγε χανχερ; 8) ρεσπονσιϖενεσσ το χηανγε δυε το τρεατmεντ: 9) Πατιεντ οπινιον αβουτ ρελατιϖε 

ιmπορτανχε οφ ιτεmσ ωιτηιν δοmαινσ. Χριτεριον 5 ισ νοτ σηοων ιν τηισ ταβλε ασ νονε οφ τηε ιτεmσ σηοωεδ λοχαλ δεπενδενχε ωιτηιν τηειρ ρεσπεχτιϖε δοmαινσ. 

β. Χριτεριον 3 ʹ Σπρεαδ οφ ιτεm τηρεσηολδσ αχροσσ τηε λατεντ ϖαριαβλε: Τηεσε τηρεσηολδσ αρε φορ τηε mοδελ ωιτη Ιτεm 5 ρεσχορεδ ασ δεσχριβεδ ιν τεξτ. 

χ. Χριτεριον 8  − Ρεσπονσιϖενεσσ: Ταλλψ = νυmβερ οφ εφφεχτ σιζε εστιmατεσ οφ ατ λεαστ 0.20;  Τοπ = νυmβερ οφ τιmεσ τηε ιτεm ωασ τηε mοστ ρεσπονσιϖε. 

δ. Χριτεριον 9 − Πατιεντ Ιmπορτανχε ρατινγ γρουπσ διφφερεδ φροm ΘΛΘ−Χ30 δοmαινσ φορ τηοσε διmενσιονσ τηατ χονταινσ τωο ορ λεσσ ιτεmσ; τηεσε ωερε χολλατεδ ιντο γρουπσ οφ 5−6 ιτεmσ το αλλοω 

πατιεντσ το ιδεντιφψ τηε Τοπ 3 ισσυεσ τηατ mοστ αφφεχτεδ τηειρ θυαλιτψ οφ λιφε. Τηε φρεθυενχψ ωιτη ωηιχη εαχη ιτεm ωασ νοmινατεδ ασ τηε Μοστ Ιmπορταντ ανδ ιν τηε Τοπ 3 ισ ταβυλατεδ. 

ε. Wηιλε τηε Wορρψ ιτεm ωασ ινιτιαλλψ χηοσεν, φολλοωινγ ουρ mετηοδολογιχαλ στυδψ το δετερmινε α ϖαλιδ ανδ φεασιβλε ϖαλυατιον mετηοδ το γενερατε α πρεφερενχε−βασεδ υτιλιτψ σχορινγ αλγοριτηm, 

τηε φιναλ ϖερσιον οφ τηε ΘΛΥ−Χ10D ρεϖερτεδ το τηε Dεπρεσσιον ιτεm, φορ ρεασονσ δεσχριβεδ ιν τηε χοmπανιον παπερ βψ Νορmαν ετ αλ. 

Ĩ͘ IŶ ƉƌŝŶĐŝƉůĞ ƚŚĞ ͞MŽƐƚ ŝŵƉŽƌƚĂŶƚ͟ ĐŽůƵŵŶ ƐŚŽƵůĚ ƐƵŵ ƚŽ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞ͕ ĂŶĚ ͞TŽƉ ϯ͟ ƐŚŽƵůĚ ƐƵŵ ƚŽ ƚƌŝƉůĞ ƚŚĞ ƐĂŵƉůĞ ƐŝǌĞ͘  BĞĐĂƵƐĞ ƐŽŵĞ ƉĂƌƚŝĐŝƉĂŶƚƐ ŶŽŵŝŶĂƚĞĚ ŵŽƌĞ ƚŚĂŶ ƚŚĞ ρεθυεστεδ 

νυmβερ οφ ιτεmσ, ανδ σοmε φεωερ, τηε ϖαλυεσ ιν τηισ ταβλε δεϖιατε φροm ωηατ ωασ εξπεχτεδ. 
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Ταβλε 3  Τηε διmενσιονσ ανδ λεϖελσ οφ τηε ΘΛΥ−Χ10D ηεαλτη στατε χλασσιφιχατιον σψστεm δεριϖεδ 

φροm τηε ΕΟΡΤΧ χορε θυαλιτψ οφ λιφε θυεστιονναιρε, ΘΛΘ−Χ30. 

Dιmενσιον ΘΛΘ−Χ30 

Ιτεm (σ) 

Λεϖελ 1 Λεϖελ 2 Λεϖελ 3 Λεϖελ 4 

Πηψσιχαλ 

φυνχτιονινγ 

2, 3 Ι ηαϖε νο 

τρουβλε τακινγ α 

λονγ ωαλκ 

Ι ηαϖε ατ λεαστ α 

λιττλε τρουβλε 

τακινγ α λονγ 

ωαλκ βυτ νο 

τρουβλε τακινγ α 

σηορτ ωαλκ 

ουτσιδε τηε 

ηουσε 

Ι ηαϖε α λιττλε 

τρουβλε τακινγ α 

σηορτ ωαλκ 

ουτσιδε τηε 

ηουσε  

Ι ηαϖε θυιτε α βιτ 

ορ ϖερψ mυχη 

τρουβλε τακινγ α 

σηορτ ωαλκ 

ουτσιδε τηε 

ηουσε 

Ρολε 

φυνχτιονινγ 

6 Ι αm νοτ λιmιτεδ 

ιν πυρσυινγ mψ 

ωορκ ορ οτηερ 

δαιλψ αχτιϖιτιεσ 

Ι αm λιmιτεδ α 

λιττλε ιν πυρσυινγ 

mψ ωορκ ορ οτηερ 

δαιλψ αχτιϖιτιεσ  

Ι αm λιmιτεδ 

θυιτε α βιτ ιν 

πυρσυινγ mψ 

ωορκ ορ οτηερ 

δαιλψ αχτιϖιτιεσ  

Ι αm λιmιτεδ ϖερψ 

mυχη ιν πυρσυινγ 

mψ ωορκ ορ οτηερ 

δαιλψ αχτιϖιτιεσ  

Σοχιαλ 

φυνχτιονινγ 

26, 27 Μψ πηψσιχαλ 

χονδιτιον ορ 

mεδιχαλ 

τρεατmεντ δοεσ 

νοτ ιντερφερε 

ωιτη mψ σοχιαλ 

ορ φαmιλψ λιφε 

Μψ πηψσιχαλ 

χονδιτιον ορ 

mεδιχαλ 

τρεατmεντ 

ιντερφερεσ ωιτη 

mψ σοχιαλ ορ 

φαmιλψ λιφε α λιττλε 

Μψ πηψσιχαλ 

χονδιτιον ορ 

mεδιχαλ 

τρεατmεντ 

ιντερφερεσ ωιτη 

mψ σοχιαλ ορ 

φαmιλψ λιφε θυιτε α 

βιτ 

Μψ πηψσιχαλ 

χονδιτιον ορ 

mεδιχαλ 

τρεατmεντ 

ιντερφερεσ ωιτη 

mψ σοχιαλ ορ 

φαmιλψ λιφε ϖερψ 

mυχη 

Εmοτιοναλ 

φυνχτιονινγ 

24 Ι δο νοτ φεελ 

δεπρεσσεδ 

Ι φεελ α λιττλε 

δεπρεσσεδ 

Ι φεελ θυιτε α βιτ 

δεπρεσσεδ 

Ι φεελ ϖερψ mυχη 

δεπρεσσεδ 

Παιν 9 Ι δο νοτ ηαϖε 

παιν 

Ι ηαϖε α λιττλε 

παιν  

Ι ηαϖε παιν θυιτε 

α βιτ 

Ι ηαϖε παιν ϖερψ 

mυχη 

Φατιγυε 18 Ι δο νοτ φεελ 

τιρεδ 

Ι φεελ α λιττλε τιρεδ  Ι φεελ τιρεδ θυιτε 

α βιτ 

Ι φεελ τιρεδ ϖερψ 

mυχη 

Σλεεπ 11 Ι δο νοτ ηαϖε 

τρουβλε σλεεπινγ 

Ι ηαϖε α λιττλε 

τρουβλε σλεεπινγ  

Ι ηαϖε θυιτε α βιτ 

οφ τρουβλε 

σλεεπινγ  

Ι ηαϖε ϖερψ mυχη 

τρουβλε σλεεπινγ  

Αππετιτε 13 Ι δο νοτ λαχκ 

αππετιτε 

Ι λαχκ αππετιτε α 

λιττλε 

Ι λαχκ αππετιτε 

θυιτε α βιτ 

Ι λαχκ αππετιτε 

ϖερψ mυχη 

Ναυσεα 14 Ι δο νοτ φεελ 

ναυσεατεδ 

Ι φεελ α λιττλε 

ναυσεατεδ  

Ι φεελ ναυσεατεδ 

θυιτε α βιτ 

Ι φεελ ναυσεατεδ 

ϖερψ mυχη 

Βοωελ 

προβλεmσ 

16, 17 Ι δο νοτ ηαϖε 

χονστιπατιον ορ 

διαρρηοεα 

Ι ηαϖε α λιττλε 

χονστιπατιον ορ 

διαρρηοεα  

Ι ηαϖε 

χονστιπατιον ορ 

διαρρηοεα θυιτε α 

βιτ 

Ι ηαϖε 

χονστιπατιον ορ 

διαρρηοεα ϖερψ 

mυχη 



Ονλινε Αππενδιξ − Φιγυρεσ 

Φιγυρε Α. Ιτεm mαπ φορ Πηψσιχαλ Φυνχτιονινγ (ωιτη Ιτεm 5 ρεσχορεδ), ιτεmσ 1−5.  Ιτεm mαπσ σηοω τηε 

διστριβυτιονσ οφ Ρασχη−δεριϖεδ λατεντ ϖαριαβλε σχορεσ (λοχατιον παραmετερσ) φορ παρτιχιπαντσ ανδ ιτεmσ, 

ιλλυστρατινγ το ωηατ εξτεντ τηε λεϖελσ οφ τηε τραιτ χαπτυρεδ βψ εαχη ιτεm mατχηεσ τηε λεϖελ οφ τηε τραιτ φορ 

εαχη παρτιχιπαντ. 

Φιγυρε Β. Ιτεm mαπ φορ Ρολε Φυνχτιονινγ, ιτεmσ 6−7 

Φιγυρε Χ. Ιτεm mαπ φορ Εmοτιοναλ Φυνχτιονινγ, ιτεmσ 21−24 

Φιγυρε D. Ιτεm mαπ φορ Σοχιαλ Φυνχτιονινγ, ιτεmσ 26, 27 

Figure
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Φιγυρε Ε. Ιτεm mαπ φορ Χογνιτιϖε Φυνχτιονινγ, ιτεmσ 20, 25  

 
 

 

Φιγυρε Φ. Ιτεm mαπ φορ Παιν, ιτεmσ 9, 19  

 
 

Φιγυρε Γ. Ιτεm mαπ φορ Φατιγυε, ιτεmσ 10, 12, 18 

 



Φιγυρε Η. Ιτεm mαπ φορ Ναυσεα ανδ ςοmιτινγ, ιτεmσ 14, 15 



Φιγυρε Ι. Ρεσπονσε φρεθυενχιεσ φορ Ιτεmσ 1−27 ιτεmσ οφ τηε ΘΛΘ−Χ30 υσεδ το ασσεσσ Χριτεριον 6 (φλοορ ανδ 

χειλινγ εφφεχτσ) 
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Ονλινε Αππενδιξ ʹ Ταβλεσ Α−D 

Ταβλε Α. Φρεθυενχψ οφ οβσερϖατιονσ βψ πριmαρψ χανχερ σιτε ανδ σταγε φορ τηε ποολεδ δατασετ 

υσεδ το ασσεσσ Χριτερια 1−7 (ν=2616 πατιεντσ) 

 Λοχο−ρεγιοναλ  Ρεχυρρεντ/mεταστατιχ 

Φρεθυενχψ Περχεντ Φρεθυενχψ Περχεντ 

Βρεαστ 287 27.7 250 15.8 

Χολορεχταλ 240 23.1 262 16.6 

Γενιτο−υριναρψ 9 0.9 47 3.0 

Γψναεχολογιχαλ 33 3.2 95 6.0 

Ηεαδ ανδ νεχκ 119 11.5 2 0.1 

Λευκαεmια 0 0.0 17 1.1 

Ηεπατο−βιλιαρψ (λιϖερ/βιλε/πανχρεασ) 0 0.0 4 0.3 

Λυνγ 40 3.9 158 10.0 

Μελανοmα 1 0.1 1 0.1 

Μψελοmα 0 0.0 191 12.1 

Γαστρο−οεσοπηαγεαλ (οεσοπηαγυσ/στοmαχη) 3 0.3 121 7.7 

Προστατε 119 11.5 177 11.2 

Σαρχοmα 7 0.7 33 2.1 

Τεστιχυλαρ 176 17.0 106 6.7 

Οτηερ 3 0.3 115 7.3 

Τοταλ 1037 1579 

Ταβλε Β. Φρεθυενχψ οφ οβσερϖατιονσ φορ εαχη τρεατmεντ φορ τηε ποολεδ δατασετ υσεδ το ασσεσσ 

Χριτερια 1−7 (ν=2616 πατιεντσ)  

Φρεθυενχψ Περχεντ 

Νο τρεατmεντ 42 1.6 

Χηεmοτηεραπψ ονλψ 1083 41.4 

Ραδιοτηεραπψ ονλψ 569 21.8 

Ηορmονε τηεραπψ ονλψ 59 2.3 

Συργερψ ονλψ 237 9.1 

Αναλγεσιχσ ονλψ 183 7 

Χηεmο + ραδιοτηεραπψ 65 2.5 

Ηορmονε + ραδιοτηεραπψ 2 0.1 

Συργερψ + ραδιοτηεραπψ 77 2.9 

Συργερψ + χηεmοτηεραπψ 195 7.5 

Συργερψ + χηεmο + ραδιοτηεραπψ 42 1.6 

Συργερψ + ηορmονε τηεραπψ 8 0.3 

Χηεmο + ηορmονε τηεραπψ 8 0.3 

Συργερψ + χηεmο + ηορmονε τηεραπψ 5 0.2 

Συργερψ + ηορmονε + ραδιοτηεραπψ 24 0.9 

Χηεmο + ηορmονε + ραδιοτηεραπψ 1 0 

Συργερψ + χηεmο + ηορmονε + ραδιοτηεραπψ 16 0.6 

Τοταλ 2616 
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Ταβλε Χ. Χριτεριον 8: Ρεσπονσιϖενεσσ το χηανγε (εφφεχτ σιζε1), βψ ιτεm ανδ ΘΛΘ−Χ30 δοmαιν 

σχαλε, φορ εαχη στυδψ  

Dοmαιν/Ιτεm 

Ταλλψ2  

(Τοπ3) 

Αβαχ−

ιογλυ  

[39] 

Αρρα−

ρασ1 

[30] 

Αρρα−

ρασ34 

[28] 

Τεββυττ5 

[39, 40] 

Βρεννε 

[34] 

Χλαρκε 

[33] 

Μιλλενιυm 

[36] 

Μψστα−

κιδου 

[35] 

ςελικοϖα5 

[42,43] 

Πηψσιχαλ Φυνχτιονινγ 0.19 0.19 0.55 0.73 0.96 0.32   −1.11 

1 στρενυουσ 4 (2) 0.29 0.42 0.20 −1.25 

2 λονγ ωαλκ 5 (2) 0.53 0.59 0.32 −0.64 0.25 

3 σηορτ ωαλκ 6 (1) 0.25 0.27 − 0.67 0.90 0.34 −0.61 

4 βεδ/χηαιρ 6 (2) 0.45 −0.28 0.44 0.61 0.56 −1.09 

5 ηελπ 4 (2) 0.20 − 1.51 2.78 −0.41 

Ρολε Φυνχτιονινγ 0.08 0.26 0.48 0.52 0.27 0.25 −1.25 

6 λιmιτεδ ωορκ 6 (3) 0.29 0.30 0.46 0.24 0.25 −1.08 

7 λιmιτεδ ηοββιεσ 6 (4) 0.50 0.54 0.29 0.22 −0.95 −0.23 

Εmοτιοναλ Φυνχτιονινγ −0.11 0.27 0.37 0.14 1.71 0.00 −0.14 −0.92 −0.25 

21 τενσε 6 (2) 0.24 0.44 0.22 1.42 −0.28 −0.27 

22 ωορρψ 2 (0) 1.19 −0.69 

23 ιρριταβλε 6 (3) 0.37 0.31 0.25 1.83 −0.60 −0.26 

24 δεπρεσσεδ 5 (2) −0.21 0.23 0.26 1.35 −0.94 

Σοχιαλ Φυνχτιονινγ −0.08 0.45 0.46 0.50 1.05 0.03 −0.01 −0.46 −0.22 

26 φαmιλψ 4 (3)  0.61 0.39 1.05 −0.39 

27 σοχιαλ 5 (3)  0.27 0.70 0.48 0.74 −0.49 

Χογνιτιϖε Φυνχτιονινγ −0.03 0.51 0.42 0.12 1.80 0.37 −0.03 −0.42 −0.16 

20 χονχεντρατε 5 (2) 0.22 0.34 1.49 0.41 −0.41 

25 mεmορψ 5 (3) 0.59 0.51 1.64 0.30 −0.31 

Φατιγυε 0.10 0.65 0.58 0.36 1.14 0.38 0.12 −1.48 −0.22 

10 ρεστ 7 (2) 0.49 0.86 0.29 0.50 0.42 −1.20 −0.24 

12 ωεακ 7 (2) 0.21 0.64 0.34 0.32 0.78 0.34 −1.81 

18 τιρεδ 7 (3) 1.03 0.62 0.33 0.68 0.37 −1.95 −0.25 

Παιν 0.06 0.43 0.49 0.02 0.26 0.07 0.03 −2.82 0.06 

9 παιν 3 (1) 0.29 0.22 −2.60 

19 παιν ιντερφερε 4 (3) 0.50 0.81 0.28 −1.93 

Ναυσεα/ϖοmιτινγ 0.14 0.12 1.74 0.08 2.16 0.80 0.28 −0.62 −0.27 

14 ναυσεα 6 (4) 0.73 1.53 0.71 0.36 −0.72 −0.29 

15 ϖοmιτινγ 4 (2) − 2.60 0.76 −0.37 −0.20 

Οτηερ σψmπτοmσ  

8 δψσπνοεα 5 (1) 0.25 0.33 1.31 0.17 −0.47 

11 σλεεπ 3 (1) 0.51 1.23 −1.26 

13 αππετιτε 9 (3) 0.29 0.31 0.66 0.20 1.10 0.40 0.25 −0.73 −0.27 

16 χονστιπατιον 7 (1) 0.70 0.91 −0.24 0.97 0.59 −0.77 −0.26 

17 διαρρηοεα 7 (3) 0.23 1.10 0.31 0.24 2.76 0.69 −0.29 

1. Ρεσπονσιϖενεσσ χηαραχτερισεδ ασ Εφφεχτ Σιζε = ον−τρεατmεντ mινυσ βασελινε διϖιδεδ βψ βασελινε στανδαρδ δεϖιατιον. Σχαλε 

διρεχτιον στανδαρδισεδ σο τηατ н͛ǀĞ ĐŚĂŶŐĞ αλωαψσ ινδιχατεσ δετεριορατιον ωηετηερ σψmπτοm ορ φυνχτιονινγ.  Χαλχυλατεδ φορ 

ιτεmσ 1−27 οφ τηε ΘΛΘ−Χ30, βψ στυδψ. Εφφεχτ σιζεσ φορ δοmαιν σχαλεσ σηοων ιν ιταλιχσ. Εφφεχτ σιζεσ φορ ιτεmσ νοτ σηοων ιφ λεσσ 

τηαν 0.20. LĂƌŐĞƐƚ ĞĨĨĞĐƚ ƐŝǌĞ ƉĞƌ ĚŽŵĂŝŶ ďŽůĚĞĚ͖ ŝĨ ŶĞǆƚ ďŝŐŐĞƐƚ ŝƐ ǁŝƚŚŝŶ Ϭ͘ϭ Žƌ ŝƐ ш ϭ͘Ϭ͕ ŝƚ ŝƐ ƵŶĚĞƌůŝŶĞĚ͘
2. Ταλλψ = νυmβερ οφ εφφεχτ σιζε εστιmατεσ οφ ατ λεαστ 0.20.  

3. Τοπ = νυmβερ οφ τιmεσ τηε ιτεm ωασ τηε mοστ ρεσπονσιϖε 

4. Φορ Αρραρασ 3, ιτεmσ 3, 5 ανδ 15 διδ νοτ προδυχε α ρεσπονσιϖενεσσ ινδεξ βεχαυσε τηερε ωασ νο ϖαριανχε ιν τηε βασελινε 

mεασυρεσ ʹ σπεχιφιχαλλψ, Ăůů ƉĂƚŝĞŶƚƐ ƌĞƐƉŽŶĚĞĚ ͞NŽƚ Ăƚ Ăůů͟. 

5. Τηε τωο Τεββυττ δατα σετσ ωερε ποολεδ, ασ ωερε τηε τωο ςελικοϖα δατα σετσ. 
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Ταβλε D.  Πατιεντ ιλλνεσσ ανδ τρεατmεντ χηαραχτεριστιχσ οφ πατιεντσ ιν τηε τωο παρτσ οφ τηε πατιεντ οπινιον 

στυδψ: συρϖεψ δεϖελοπmεντ (θυαλιτατιϖε πηασε, ν=9), θυαντιτατιϖε συρϖεψ (ν=79, υσεδ το ασσεσσ Χριτεριον 

9). 

Θυαλιτατιϖε 

(ν=9) 

Θυαντιτατιϖε 

(ν=79) 

Αγε Μεαν (ΣD) 56.7 (14.5) 60.0 (13.1) 

Σεξ Μαλε 7 29 

Φεmαλε 2 50 

Πριmαρψ χανχερ σιτε Χολορεχταλ 1 25 

Βρεαστ 17 

Οϖαριαν 7 

Λυνγ 1 3 

Οεσοπηαγεαλ/Στοmαχη 3 2 

Πανχρεατιχ 2 8 

Προστατε 1 2 

Τεστιχυλαρ 1 5 

Οτηερ 13 

Σταγε Λοχαλισεδ 3 22 

Μεταστασισεδ 4 39 

Νοτ ρεχορδεδ 2 2 

Υνκνοων 16 

Τρεατmεντ Συργερψ 4 56 

Χηεmοτηεραπψ 8 76 

Ραδιοτηεραπψ 3 29 

Ηορmονε τηεραπψ 2 17 

Οτηερ 2 

Τιmε σινχε  < 6 mοντησ 6 51 

διαγνοσισ 6−12 mοντησ 1 26 

12−24 mοντησ 8 

2−5 ψεαρσ 0 13 

5−10 ψεαρσ 2 17 

> 10 ψεαρσ 10 

Νοτ ρεχορδεδ 5 

Χυρρεντ τρεατmεντ Χηεmοτηεραπψ ονλψ 4 70 

Χηεmοτηεραπψ ανδ 

ραδιοτηεραπψ 

2 

Ηορmονε τηεραπψ ονλψ 1 1 

Χηεmοτηεραπψ ανδ ηορmονε 1 

Νονε 1 

Νοτ ρεχορδεδ 1 7 
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