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Abstract 

Introduction: The EORTC QLQ-C30 questionnaire measures 15 HRQoL scales relevant to the 

disease and treatment of cancer patients. A study by Martinelli (2011) demonstrated that these scales 

could be grouped into three main clusters: physical, psychological, and gastrointestinal. This study 

aims to validate Martinelli’s findings in an independent dataset and evaluate whether these clusters are 

consistent across cancer types and patient characteristics.  

Methods: Pre-defined criteria for successful validation were: three main clusters should emerge with a 

minimum R-squared value of 0.51 using pooled baseline-data. A cluster analysis was performed on the 

15 QLQ-C30 HRQoL-scales in the overall dataset, as well as by cancer type and selected patient 

characteristics to examine the robustness of the results.     

Results: The dataset consisted of 20,066 patients pooled across 17 cancer types. Overall, three main 

clusters were identified (R2=0.61); physical-cluster included role-functioning, physical-functioning, 

social-functioning, fatigue, pain, and global-health status; psychological-cluster included emotional-

functioning, cognitive-functioning, and insomnia; gastro-intestinal-cluster included nausea/vomiting 

and appetite loss. The results were consistent across different levels of disease severity, socio-

demographic and clinical characteristics with minor variations by cancer type. Global-health status 

was found to be strongly linked to the scales included in the physical-functioning-related cluster. 

Conclusion: This study successfully validated prior findings by Martinelli (2011): the QLQ-C30 

scales are interrelated and can be grouped into three main clusters. Knowing how these 

multidimensional HRQoL scales are related to each other can help clinicians and cancer patients in 

managing symptom burden, guide policymakers in defining social-support plans and inform selection 

of HRQoL scales in future clinical trials. 

Keywords: Health-related quality of life (HRQoL); randomized clinical trials (RCTs); patient reported 

outcomes; cluster analysis; EORTC QLQ-C30. 
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1. INTRODUCTION 

Treatment efficacy is usually the main goal in cancer clinical trials and is often measured in terms of 

patient survival. Almost every anti-cancer therapeutic strategy that has an intention to cure interferes 

with the integrity of the body in some way. Thus, cancer patients often experience multiple symptoms 

resulting from associated treatments and the disease itself [1]. These may affect the functioning and well-

being of a patient resulting in poor quality of life. Even though survival endpoints remain the most used 

primary endpoints of interest in cancer clinical trials, health-related quality of life (HRQoL) is now 

increasingly considered as an important secondary or co-primary endpoint for assessing clinical benefit 

of treatment [2, 3, 4].  

HRQoL is a multidimensional concept that refers to the patient’s subjective perception of the impact of 

the disease and treatments on the physical, psychological and social aspects of daily life [5]. A 

comprehensive approach is required to design, analyze, and interpret results [5, 6, 7, 8]. Due to the multi-

dimensionality of HRQoL outcomes, it is likely that these outcomes are interrelated. Thus, it is 

informative to assess the existence of clusters so that individual symptoms or outcomes can act as 

indicators for co-occurring problems otherwise not detected [9]. This will also aid in selecting outcomes 

of interest in assessing HRQoL in cancer clinical trials.  

Furthermore, several studies have shown that cancer symptoms are inter-related and often occur in 

clusters [10, 11, 12]. For instance, Walsh et al (2006) identified seven clusters in the analysis of 25 symptoms 

assessed using a 38-symptom checklist in patients with advanced cancer using hierarchical cluster 

analysis [10]. Chow et al (2008) identified 3 symptom clusters at baseline in patients with brain metastases 

before and after radiotherapy indicating the robust existence of interrelationships between the symptoms 

[11]. A literature review on symptom clusters in cancer patients identified various clusters within the 

selected 7 studies [12]. Furthermore, a study by Gundy et al investigated the statistical fit of 6 higher order 

models for summarizing QLQ-C30 HRQoL questionnaire using confirmatory factor analysis and found 

that the physical/mental health model had the best fit [22].  

It is worth noting that the characterization of symptom clusters often focuses on patient symptoms and 

seldom incorporates other aspects of HRQoL that cover patient’s functioning abilities, which are equally 

important in managing cancer patients [15]. HRQoL indicators such as physical, emotional, social, 

cognitive and role functioning, have also been shown to be inter-related and to be correlated with various 

symptom scales (e.g., physical-functioning vs pain), as well as being predictive of survival in cancer 

clinical trials [13, 14]. This reiterates the need to have a more holistic picture of the interrelationships 

among the various HRQoL indicators, which will better inform our choices on effective patient 

management strategies.  

Martinelli et al (2011) explored the way in which HRQoL scales, measured by the EORTC QLQ-C30, 

cluster among cancer patients and how possible clusters depend on different socio-demographic and 



clinical characteristics. The study also identified HRQoL scales that are related to patients’ evaluation 

of their own overall quality of life as assessed by the global-health status scale of the QLQ-C30. The 

study demonstrated that the 15 HRQoL scales are inter-related and could be grouped into three main 

clusters. The same clusters were reproduced across different sociodemographic and clinical 

characteristics with minor variations among cancer types [15].  

However, to increase the confidence in using these exploratory findings in clinical research, it is 

important to critically evaluate the robustness and generalizability of these findings with an independent 

dataset. This study aims to perform a validation of these findings in an independent dataset of patients 

treated on clinical trials and evaluate whether these clusters are consistent across different cancer types 

and other patient characteristics using a similar methodology. A secondary objective of this study is to 

find out which HRQoL scales are strongly linked to global-health status that measures the overall health-

related quality of life of a patient. 

 

 

  



2. MATERIALS AND METHODS 

Data description 

Published clinical trial data for this study were obtained from the European Organization for Research 

and Treatment of Cancer (EORTC), Project Data Sphere (PDS) [16], Mayo Clinic and Canadian Cancer 

Trials Group (CCTG) databases. Baseline data were pooled across 55 clinical trials that assessed 

HRQoL using the EORTC QLQ-C30 across 17 cancer types. None of these trials were previously used 

in the Martinelli et al (2011) analyses. Patients’ socio-demographic and clinical data of interest included 

gender, metastatic disease status, disease stage, WHO performance status (WHO PS), prior treatment 

status and patient’s age.  

The EORTC QLQ-C30 

Patients’ HRQoL was assessed using the EORTC QLQ-C30 version 3, which is one of the most widely 

used questionnaires for assessing the quality of life of cancer patients. The reliability and validity of the 

QLQ-C30 is highly consistent across different language and cultural groups and the questionnaire has 

been translated into more than 110 different languages [17, 18]. The QLQ-C30 consists of 30 items which 

are grouped into five functional scales (physical, role, emotional, social and cognitive functioning), three 

symptom scales (fatigue, nausea/vomiting and pain), six single-item scales (dyspnea, insomnia, appetite 

loss, constipation, diarrhea and financial difficulties) and one global-health status scale (GHS). The 

QLQ-C30 scales are scored according to a standard scoring manual [19], with the scores for each scale 

ranging from 0 to 100. For the functioning scales and GHS, higher scores represent a higher degree of 

functioning while the higher the score for symptom scales, the higher the level of symptom burden.  

Statistical analysis  

Patients’ socio-demographic, clinical and HRQoL data at baseline were summarised using descriptive 

statistics. To explore associations between the 15 QLQ-C30 scales, Spearman-rank correlations were 

calculated. Following a similar approach as the one of Martinelli et al, a cluster analysis was performed 

on the 15 QLQ-C30 scales. Subgroup analyses for each cancer type and selected patient characteristics 

were also performed, to examine the robustness of the results.  

Agglomerative hierarchical cluster analysis was performed to explore the existence of homogenous 

groups among the 15 HRQoL scales in the overall dataset comprising baseline data, pooled across all 

cancer types. Cluster analysis seeks to partition the observations into distinct groups so that observations 

within each group are quite similar to each other, while observations in different groups are quite 

different from each other [20]. This technique assumes that each HRQoL scale is a cluster at the start, and 

then proceeds to merge the two most similar clusters and evaluates their similarity. This procedure is 

repeated in a hierarchical stepwise fashion until all scales are assembled into a single cluster. The 



similarity between various clusters was assessed via Ward’s method which assumes that if two clusters 

are similar, then the between cluster sum of squares should be small. A tree-like representation of the 

clusters, dendrogram, is produced for easier identification of the clusters. The earlier the cluster fusion 

on the dendrogram, the more similar the groups of observations are to each other [20]. 

The proportion of variance explained by the cluster, R2-value, was used to select the optimal number of 

clusters. The higher the R2-value, the higher the difference between clusters [20]. Based on the results of 

Martinelli et al, pre-defined criteria for successful replication were set: three main clusters should 

emerge (physical, psychological and the gastro-intestinal) with a minimum R2-value of 0.51. Internal 

consistency for each cluster was assessed using the Cronbach-α. Greater consistency is determined by 

higher values of the α-coefficient [21]. 

SAS version 9.4 was used to carry out all analyses. 

  



3. RESULTS 

Data Preparation 

Baseline data from 24,658 patients were pooled from 55 closed randomized clinical trials. Of these, 

3,268(13%) were excluded because of invalid baseline QoL forms, and 1,324(5%) were excluded 

because of missing QoL forms. A form was considered a valid baseline form if it was administered at 2 

weeks before or after randomization, provided that it was collected before start of treatment. Thus, the 

final analysis dataset consisted of 20,066 patients with complete baseline data (Figure 1).  

Descriptive Results 

Descriptive statistics for the clinical and socio-demographic patient characteristics collected at baseline 

are presented in Table 1. Of the 20,066 patients included in the analysis, 30% had metastatic disease and 

47% had good WHO PS (=0). Descriptive statistics for the 15 HRQoL scales are shown on Table 2 for 

the overall dataset. The average score for the GHS scale across all patients was 65 (SD=23). The worst 

average scores for the symptom scales were reported in fatigue (mean=33, SD=26). Patients reported 

the least impaired average symptom scores in diarrhoea (mean=8, SD=18). 

Mean scores for HRQoL scales were also examined by patient characteristics (Table 2). The biggest 

difference in mean scores ranged from 10 to 21 points. These were observed between patients with good 

and poor WHO PS; specifically for role-functioning, the difference between good and poor WHO PS 

average score was 21 points. Patients with good WHO PS (=0) reported higher scores in functional 

scales and very low scores in symptom scales compared to patients with performance status scores ≥1. 

Also, younger patients (≤ 60 years) reported higher level of functioning and lower symptom scores than 

the older patients. Patients with locally advanced and metastatic disease reported more impaired scores 

than early-stage diseased patients. Furthermore, patients who had received prior systemic treatment also 

reported more impaired scores than those who did not. 

The average HRQoL scores were also compared across the different cancer types (Table 3a-b). On 

average, melanoma patients reported higher scores on functioning scales and very low scores on 

symptoms scales, while pancreatic cancer patients reported the most impaired scores in almost all the 

scales – worse than the other cancer types. Testicular and bladder patients reported higher average scores 

for pain. The strongest correlations were observed between fatigue and role-functioning (0.71), and 

between fatigue and physical-functioning (0.70). On the other hand, the lowest correlations were 

observed between diarrhoea vs constipation (0.04) (Table 4).  

Main Results 



Results from cluster analysis performed in the overall dataset are summarised in Figure 2. As shown in 

the dendrogram, the first two similar clusters to be merged were role-functioning and fatigue, followed 

by physical-functioning. Overall, seven clusters were identified for an R2-value of 0.61. The three main 

clusters were identified and mirrored those presented by Martinelli et al, namely physical functioning-

related - includes role-functioning, physical-functioning, social-functioning, fatigue, pain, and GHS 

(Cronbach’s α=0.91); psychological functioning-related - includes emotional-functioning, cognitive-

functioning, and insomnia (Cronbach’s α=0.68); and gastro-intestinal related - includes 

nausea/vomiting and appetite loss (Cronbach’s α=0.63). GHS scale was found to be part of the physical-

functioning related cluster in the overall dataset (Figure 2). Constipation, dyspnoea, diarrhoea, and 

financial problems were each included as separate single-scale clusters.  

This result was consistent across different levels of disease severity, age, gender, prior-treatment status, 

metastatic disease status and WHO PS (appendix Figure 1-6). However, variations in the cluster 

structure were observed when looking at individual cancer types. All seven clusters including the three 

main clusters were reproduced in prostate, breast, gastric, and sarcoma patient subgroups. In all the other 

cancer-type subgroups, the scales were mixed in different clusters but the cluster-structure of the three 

main clusters was maintained (appendix Figure 7-11).  

 

  



4. DISCUSSION  

This study aimed to evaluate the robustness and generalizability of the exploratory findings by Martinelli 

et al [15]. Given the current replication crisis in psychology and medical research, it is critical to validate 

the exploratory findings by Martinelli et al who examined how the scales of the EORTC QLQ-C30 at 

baseline clustered among the treated cancer patients. The study also checked whether the identified 

clusters were consistent across patients’ clinical and socio-demographic characteristics, as well as across 

different cancer types. Our study successfully validated the key findings from the work of Martinelli, 

using independent data pooled from 55 trials that assessed HRQoL using the QLQ-C30. This implies 

that these findings remain consistent and provides support for the generalizability of these clusters across 

various cancer types. 

The three main clusters originally identified were confirmed in our overall pooled dataset and were 

consistently observed across various subgroups. Diarrhoea was not included as part of the gastro-

intestinal cluster. This was probably due to the low number of patients who experienced diarrhoea in the 

trials that were included in this study. This was in line with Martinelli’s findings where no major 

differences in terms of cluster structure were found in most of the subgroups. 

A secondary objective of this study was to find out which HRQoL scales were strongly linked to the 

global perception of GHS. GHS was found to be part of the physical-functioning related cluster in the 

overall dataset. The result was consistent across different levels of socio-demographic and clinical 

characteristics with minor differences by cancer type.  This confirms that the HRQoL scales in the 

physical-functioning related cluster have a stronger link to the patient’s perception on their overall 

quality-of-life compared to scales in other clusters. These findings were also observed by Martinelli et 

al, overall and by patient subgroups. 

Results from this study are informative for clinical research. These findings allow us to have a better 

understanding of how these multidimensional HRQoL scales or outcomes are related to each other. If 

one scale is impacted, it is likely that another scale in the same cluster is also impacted. One of the three 

main clusters identified by Martinelli and validated in our project group included insomnia together with 

cognitive and emotional functioning. Therefore, sleeplessness may serve as a screening indicator for 

more structural underlying depression that is less easily elucidated. Rather than treating only the 

insomnia problem with medication, a more in-depth assessment of the patient emotional status could be 

advised. 

These findings may also be relevant for clinical trial design. As QLQ-C30 scales from the same cluster 

have high intercorrelation, such scales should not be treated as independent outcomes. This is often the 

case currently when analyzing QLQ-C30 scales applying harsh multiplicity corrections. Applying a 

decision rule that would be based on pre-set conditions for scales within a cluster being fulfilled, may 



be more applicable and can result in a reduced sample size. In addition, the identified clusters can help 

in the selection of scales from the QLQ-C30 as primary endpoints for a clinical trial. These findings 

may also aid clinicians and cancer patients to manage symptoms and symptom burden by understanding 

which patient problems are more likely to affect patient’s HRQoL [10]. Focus will not only be in 

understanding individual patient symptoms but understanding all the symptoms that occur together.  

This study is a validation study and has some limitations. Missing values are a common problem in 

HRQoL research. We observed 5% incomplete data in overall dataset. These were patients who did not 

fill in all the items in the HRQoL form. Complete case analysis strategy was used to handle missing 

data. The data used in this study was retrieved from clinical trial databases, where not all data may have 

been available due to data sharing restrictions (e.g., unknown results; 43.5% on disease stage, 33% 

treatment status, 27% metastatic status). Furthermore, the data used in this study originate from 

controlled clinical trials, each with specific patient selection and treatment criteria. This may restrict the 

generalizability of the observed findings to patients not covered by the included clinical trials. It also 

limits investigation into differences between the various disease sites with some having only few trial 

data available (e.g., anal cancer (n=66) and endometrial cancer (n=101)).  

Our study only assessed HRQoL clusters at baseline. However, it may be interesting to investigate if the 

observed results are consistent at different assessment timepoints. Selecting a uniform follow-up 

timepoint in a study like ours that pooled data from multiple studies with varying assessment schedules 

remains a challenge. Clusters were explored using hierarchical cluster analysis. Other methodologically 

stronger statistical techniques could be explored to support the findings of this study. For example, 

Gundy et al used higher order models for the QLQ-C30 HRQoL to compare the statistical fitness of the 

six alternative models using confirmatory factor analysis in a large sample of patients [22]. However, this 

could be considered in the future as this is beyond the scope of this study.  

In conclusion, our results confirm the tendency of certain HRQoL issues to occur together and validate 

the prior findings from Martinelli’s study.  Improving our understanding of how these multidimensional 

scales are related can help clinicians and cancer patients to better manage symptom burden, guide 

policymakers in defining social support plans and inform selection of HRQoL scales in future clinical 

trials.  
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Table 1: Patient socio-demographic and clinical characteristics 

Descriptive statistics for patient socio-demographic and clinical characteristics 

Patient characteristic: N  % 

Age                                                                      

         Median age 58  

          Range  16.0 – 93.0  

 <=60 years                             11 856  55.4 

   >60 years                              9 534                                44.6 

Sex                                                                          

 Male                                  8 877                                41.5 

 Female                                 12 513                               58.5 

WHO Performance Status                                   

 0 9 985 46.7 

 ≥1 9 864 46.1 

 Unknown 1 541 7.2 

Cancer type                                                                  

 Lung                                    2 829                               13.2 

 Melanoma 873 4.1 

 Lymphoma                                373                                 1.7 

 Testicular                              283                                 1.3 

 Prostate                                1 819                               8.5 

 Breast                                 5 644                                26.4 

 Brain                                   875                                 4.1 

 Bladder                                 254                                 1.2 

 Gastric                                 978                                 4.6 

 Pancreatic                               537                                2.5 

 Ovarian                                2 411                                11.3 

 Endometrium                             101                                 0.5 

 Sarcoma                                 445                                 2.1 

 Colorectal                               1 728                               8.1 

 Anal                                     66                                 0.3 

 Head and Neck                           346                                 1.6 

                Multiple Myeloma    998 4.7 

 Multiple sites 830 3.9 

Disease stage                                                                        

 Early                                  5 012                                23.4 

               Advanced                               7 064                                33.0 

               Unknown                              9 314                                43.5 



Descriptive statistics for patient socio-demographic and clinical characteristics 

Patient characteristic: N  % 

Treatment status   

          Systemic 1 795 8.4 

          Non-systemic 4 188 19.6 

          Unknown 7 088 33.1 

Metastatic disease   

          Metastatic 6 353 29.7 

          Non-metastatic 9 224 43.1 

          Unknown 5 813 27.2 

 

 

Figure 1: Flowchart (Study selection) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Baseline data from 24,658 patients were pooled from 55 closed randomized clinical trials. 13% (3,268) were excluded 

because of invalid baseline QoL forms, and 5% (1,324) were excluded because of missing QoL forms. A form was 

considered a valid baseline form if it was administered at 2 weeks before or after randomization, provided that it was 

collected before start of treatment. Thus, the final analysis dataset consisted of 20,066 patients with complete baseline data. 

3, 268 patients excluded 

• No valid baseline HRQoL data 

55 Trials 

24 658 Patients 

21 390 Patients with valid 

baseline forms 

20 066 Patients  

17 cancer sites 

1 324 excluded 

• Missing HRQoL scale values  



Table 2: Mean and standard deviation of baseline HRQoL scale scores in the overall population and 

by patients’ baseline characteristics 

 

Overall 

 

Age group Gender WHO performance 

status 

Metastatic disease Systemic pre-

treatment 

HRQoL Scale All ≤60 ≥60 Male Female 0 ≥1 Yes No Yes No 

All observations 20 066 11 042 9 024 8 536 11 530 9 308 9 276 6 126 8 874 5 928 7 867 

Physical Functioning           79 (21)      83 (19)    75 (22)    78 (22)  80 (21)  87 (15)   70 (23)    75 (21)      84 (19)      75 (21)    86 (18)      

Role Functioning                 72 (31)      72 (31)    70 (32)    71 (31) 72 (31) 81 (26)      60 (33)    68 (31)      76 (30)      69 (30)    77 (30)      

Emotional Functioning         73 (22)      71 (22)    75 (22)    76 (22) 71 (22) 76 (21)      71 (23)    73 (22)      73 (22)      76 (22)    71 (22)      

Cognitive Functioning          83 (20)      85 (20)    83 (21)    85 (20) 83 (21) 87 (18)      80 (22)    84 (20)      85 (20)      85 (20)    85 (20)      

Social Functioning               76 (28)      76 (27)    76 (28)    76 27) 76 (28) 82 (23)      67 (30)    72 (28)      79 (26)      73 (28)    80 (26)      

Global health status / QoL   65 (23)      67 (23)    62 (23)    63 (23) 66 (23) 72 (20)      55 (22)    60 (23)      69 (22)      62 (22)    69 (23)      

Fatigue   33 (26)      31 (25)    34 (26)    33 (26) 33 (25) 24 (22)      43 (26)    38 (26)      28 (25)      37 (25)    28 (25)      

Nausea / Vomiting               14 (19)      13 (19)    15 (20)    13 (19) 14 (20) 08 (15)      20 (22)    19 (20)      11 (18)      18 (20)    09 (17)      

Pain 26 (28)      26 (28)    26 (29)    27 (29) 25 (27) 18 (23)      36 (31)    30 (29)      20 (25)      27 (28)    22 (26)      

Dyspnea 17 (25)      15 (24)    20 (27)    20 (27) 15 (24) 11 (20)      25 (29)    24 (28)      13 (23)      24 (27)    12 (23)      

Insomnia 29 (31)      31 (31)    27 (30)    27 (30) 31 (31) 26 (29)      33 (32)    30 (31)      28 (30)      27 (29)    30 (31)      

Appetite loss                        19 (29)      18 (27)    21 (30)    20 (30) 19 (28) 11 (22)      28 (33)    27 (31)      15 (26)      22 (29)    17 (28)      

Constipation 15 (26)      13 (24)    17 (28)    15 (26) 15 (26) 11 (22)      21 (30)    19 (28)      12 (24)      17 (27)    12 (24)      

Diarrhea 08 (18)       08 (18)    08 (18)    08 (18) 08 (18) 07 (16)      09 (19)    09 (19)      07 (17)      08 (18)    08 (18)      

Financial Problems              18 (28)      22 (31)    12 (24)    18 (29) 17 (28) 16 (27)      21 (30)    19 (29)      15 (27)      19 (29)    15 (27)      

The QLQ-C30 scales are scored according to a standard scoring manual [19], with the scores for each scale ranging from 0 to 100. For the 

functioning scales and global health status, higher scores represent a higher degree of functioning, translating to a better outcome. The higher 

the score for symptom scales, the higher the level of symptom burden. 

  



Table 3a: Mean and standard deviation of baseline HRQoL scale scores in the overall population and 

by disease site 

  Cancer Type: Mean scores (Standard Deviation) 

HRQoL Scale All Lung Melanoma Lymphoma Testicular Prostate Breast Brain Bladder Gastric Pancreatic 

All observations 20 066 2 734 861 355 271 1 756 4 992 825 232 924 516 

Physical Functioning           79 (21)      72 (21)     92 (12)     77 (22)     82 (23)     81 (20)    88 (15)    79 (23)      70 (26)     81 (19)    75 (21)     

Role Functioning                 72 (31)      67 (31)     84 (24)     57 (34)     57 (35)     82 (26)    82 (25)    65 (33)      58 (37)     73 (29)    60 (32)     

Emotional Functioning         73 (22)      73 (23)     82 (18)     67 (24)     67 (23)     81 (19)    70 (21)    73 (23)      65 (27)     74 (23)    67 (24)     

Cognitive Functioning          83 (20)      84 (20)     93 (13)     84 (21)     86 (19)     86 (18)    85 (19)    70 (27)      80 (25)     85 (20)    80 (22)     

Social Functioning               76 (28)      73 (27)     88 (20)     71 (30)     68 (31)     86 (22)    83 (23)    68 (30)      69 (33)     75 (27)    66 (30)     

Global health status / QoL   65 (23)      60 (22)     78 (18)     55 (23)     58 (23)     70 (22)    73 (20)    63 (23)      50 (25)     61 (22)    54 (23)     

Fatigue   33 (26)      39 (25)     15 (18)     50 (26)     40 (28)     24 (23)    24 (21)    34 (25)      45 (31)     36 (26)    45 (26)     

Nausea / Vomiting               14 (19)      22 (20)     1 (6)       10 (18)     12 (19)     4 (13)     8 (15)     13 (17)      12 (22)     15 (22)    21 (21)     

Pain 26 (28)      26 (28)     12 (20)     34 (32)     44 (34)     21 (26)    19 (23)    13 (21)      40 (36)     25 (26)    38 (30)     

Dyspnea 17 (25)      32 (29)     5 (14)      31 (30)     17 (26)     14 (22)    9 (19)     11 (21)      19 (27)     15 (23)    17 (25)     

Insomnia 29 (31)      27 (30)     18 (25)     49 (36)     38 (35)     23 (28)    30 (29)    26 (32)      39 (37)     27 (30)    34 (31)     

Appetite loss                        19 (29)      24 (31)     3 (12)      29 (33)     32 (33)     10 (23)    11 (21)    10 (22)      36 (37)     29 (33)    42 (35)     

Constipation 15 (26)      17 (27)     4 (13)      16 (27)     17 (28)     13 (24)    9 (20)     13 (25)      34 (36)     18 (26)    26 (33)     

Diarrhea 08 (18)       6 (16)      6 (15)      9 (19)      8 (18)      6 (15)     6 (15)     5 (14)       8 (20)      13 (24)    15 (25)     

Financial Problems              18 (28)      22 (31)     14 (26)     23 (34)     23 (32)     9 (21)     18 (28)    14 (27)      13 (26)     25 (31)    21 (29)     

 

Table 3b: Mean and standard deviation of baseline HRQoL scale scores in the overall population and 

by disease site (continuation) 

HRQoL Scale 

Ovarian Endometrium Sarcoma Colorectal Anal Head and 

Neck 

Multiple 

Myeloma 

Multiple 

sites 

All observations 2 270 92 425 1 693 60 330 919 811 

Physical Functioning           75 (22)     75 (22)      77 (22)     79 (19)     82 (20)    87 (17)    70 (24)      60 (27)     

Role Functioning                 59 (34)     64 (33)      71 (31)     74 (28)     74 (29)    81 (26)    63 (33)      50 (34)     

Emotional Functioning         69 (24)     67 (24)      74 (23)     79 (19)     63 (24)    72 (23)    74 (23)      68 (23)     

Cognitive Functioning          81 (21)     83 (21)      85 (19)     87 (17)     78 (25)    89 (17)    81 (22)      76 (24)     

Social Functioning               67 (31)     76 (27)      75 (28)     74 (26)     78 (26)    86 (21)    70 (30)      63 (31)     

Global health status / QoL   59 (23)     64 (23)      64 (23)     63 (22)     63 (23)    61 (22)    58 (23)      53 (24)     

Fatigue   41 (26)     35 (27)      33 (25)     35 (24)     33 (26)    26 (24)    40 (26)      47 (28)     

Nausea / Vomiting               17 (23)     10 (18)       7 (15)      19 (18)     5 (14)     4 (13)     12 (18)      34 (23)     

Pain 29 (28)     30 (29)      29 (30)     27 (26)     33 (32)    28 (25)    38 (32)      56 (32)     

Dyspnea 19 (27)     14 (26)      20 (27)     21 (25)     12 (24)    13 (22)    21 (27)      25 (30)     

Insomnia 35 (32)     35 (32)      26 (29)     25 (28)     39 (33)    27 (30)    30 (32)      39 (33)     

Appetite loss                        25 (33)     27 (30)      17 (27)     24 (29)     18 (26)    22 (30)    21 (29)      27 (33)     

Constipation 23 (31)     24 (33)      15 (26)     15 (25)     23 (33)    15 (25)    16 (27)      24 (32)     

Diarrhea 10 (21)     9 (20)       6 (16)      11 (21)     8 (15)     4 (13)     9 (18)       8 (20)      

Financial Problems              14 (26)     14 (26)      19 (29)     17 (27.)     15 (24)    18 (28)    21 (30)      20 (30)     

 

 

  



Table 4: Spearman Rank Correlations for HRQoL scales 

AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhea; DY, dyspnea; EF, emotional functioning; FA, fatigue; NV, 

nausea/vomiting; PA, pain; PF, Physical functioning, QL, global quality of life; RF, role functioning; SF, social functioning; SI, insomnia; FI, 

financial problems. 

  

Scale PF RF EF CF SF QL FA NV PA DY SI AP CO DI FI 

Physical 

Functioning 

1.000               

Role 

Functioning 

0.703 1.000              

Emotional 

Functioning 

0.331 0.386 1.000             

Cognitive 

Functioning 

0.400 0.397 0.472 1.000            

Social 

Functioning 

0.553 0.650 0.449 0.425 1.000           

Global health 

status / QoL 

0.603 0.611 0.446 0.403 0.563 1.000          

Fatigue 0.703 0.711 0.474 0.478 0.606 0.665 1.000         

Nausea / 

Vomiting 

0.597 0.499 0.288 0.302 0.426 0.451 0.530 1.000        

Pain 0.586 0.618 0.402 0.366 0.507 0.561 0.626 0.466 1.000       

Dyspnea 0.471 0.402 0.238 0.264 0.307 0.389 0.474 0.345 0.314 1.000      

Insomnia 0.295 0.329 0.431 0.330 0.317 0.344 0.423 0.242 0.390 0.217 1.000     

Appetite loss 0.449 0.447 0.352 0.305 0.392 0.481 0.567 0.463 0.439 0.308 0.310 1.000    

Constipation 0.326 0.305 0.249 0.261 0.272 0.319 0.360 0.277 0.360 0.185 0.228 0.328 1.000   

Diarrhea 0.134 0.142 0.150 0.146 0.149 0.149 0.201 0.161 0.140 0.121 0.124 0.183 0.040 1.000  

Financial 

Problems 

0.234 0.257 0.262 0.225 0.362 0.251 0.277 0.213 0.271 0.157 0.196 0.171 0.145 0.087 1.000 



Figure 2: Dendrogram Overall dataset 

 

 

AP, appetite loss; CF, cognitive functioning; CO, constipation; DI, diarrhea; DY, dyspnea; EF, emotional functioning; FA, fatigue; NV, 

nausea/vomiting; PA, pain; PF, Physical functioning, QL, global quality of life; RF, role functioning; SF, social functioning; SI, insomnia; 

FI, financial problems. The three main clusters were identified in the overall dataset i.e., physical-related, psychological-related, and gastro-

intestinal cluster. For consistency in direction, before performing the cluster analysis, the functional scales were reversed to match the 

direction of the symptom scales so that a lower score represents a higher level of functioning. The scales that were consistent in these three 

main clusters includes (i) physical functioning, role functioning, fatigue, global quality of life, and pain - physical-related cluster, (ii) 

emotional functioning, cognitive functioning, and insomnia - psychological-related cluster and (iii) appetite loss and nausea/vomiting - 

gastro-intestinal cluster. The remaining scales were mostly in single-item clusters.  

 

 

 

 

 

 

 

 



 

 

6. Appendix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

  

DENDROGRAM: Young Population <=60
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DENDROGRAM: Old Population >=60
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Appendix Figure 2: Dendrogram Older than 

60 years age patients 

Appendix Figure 1: Dendrogram Younger 

than 60 years age patients 

Appendix Figure 3: Dendrogram Male 

cancer patients 

Appendix Figure 4: Dendrogram Female 

cancer patients 



 

  

DENDROGRAM: Good WHO Perfomance status
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DENDROGRAM: Poor WHO Perfomance status
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DENDROGRAM: Prostate cancer
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DENDROGRAM: Testicular cancer
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Appendix Figure 5: Dendrogram; 

patients with WHO performance status=0 

Appendix Figure 6: Dendrogram; 

patients with WHO performance status >=1 

Appendix Figure 7: Dendrogram Prostate 

cancer patients 
Appendix Figure 8: Dendrogram Testicular 

cancer patients 



 

DENDROGRAM: Pancreatic cancer
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DENDROGRAM: Ovarian cancer
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DENDROGRAM: Colorectal cancer
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Appendix Figure 9: Dendrogram Pancreatic 

cancer patients 
Appendix Figure 10: Dendrogram Ovarian 

cancer patients 

Appendix Figure 11: Dendrogram 

Colorectal cancer patients 


