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ABSTRACT:

Objective: Few patient-reported outcome measures (PROMs) have been developed that
adequately measure the patient-experience following diagnosis and treatment of melanoma.
Building on previous research, which developed the European Organisation for Research and
Treatment of Cancer [EORTC] Quality of Life Module [QLQ-MEL38], the aim of this study was to
further test the hypothesised domain structure and psychometric properties of the Phase 3
module, in a new larger sample of melanoma patients.

Methods: Melanoma patients (n=270) were recruited from four countries [Australia, England,
Serbia and Spain]. Patients completed the EORTC core questionnaire [QLQ-C30], the QLQ-MEL38
and a socio-demographic survey. Using this new larger dataset, comparisons were made with the
hypothesized domain structure of the EORTC Phase 3 module using Principal Components
Analysis. Items which formed subscales in a revised domain structure were then tested for

goodness of fit (GoF) to the Rasch Model.

Results: The original hypothesised and final domain structures were similar, but not identical.
Twenty-four items (83%) loaded onto the same distinct subscales previously generated by
Phase 3 and item-by-item comparison of the two pattern matrices indicated an extremely close

match. Ten items were removed from the QLQ-MEL38 Phase 3 module and re-scoring of some
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items was required. Four subscales, together with five individual items, comprised the final
instrument.

Conclusion: The newly developed measure [named the Melanoma Concerns Questionnaire®;
MCQ-28°] was found to tap into several important psycho-social domains of concern to

melanoma patients, particularly those being managed in ‘usual’ clinic settings.

KEYWORDS: Melanoma, Quality of Life, Cancer, Surveys and Questionnaires, Psychometrics,
Reproducibility of Results

BACKGROUND:

Melanoma is considered one of the most serious forms of skin cancer and the worldwide
incidence has risen rapidly over the last 50 years [1]. Epidemiological differences are frequently
reported [2] and incidence can vary 100-fold between countries. Previous publications in the
present research series [3,4,5] have reflected how melanoma affects all age groups and skin
types, and that treatment pathways vary considerably according to the stage of the disease.
About 80% of patients survive melanoma, although all remain at risk of disease progression
and/or recurrence for many years and carry a higher risk of second primary melanomas [6]. For

such patients, melanoma can be considered a chronic, life-threatening disease.

Patient lifestyles may be affected accordingly [7], including their health-related quality of life

(HRQoL), which the World Health Organization Quality of Life Group defined as ‘...a broad

ranging concept affected in a complex way by the person's physical health, psychological state,
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level of independence, social relationships, personal beliefs and their relationship to salient

features of their environment’ [8].

Recently developed immunotherapies and targeted therapies have resulted in significantly
longer overall survival in patients with advanced melanoma [9,10] and may be used in an
adjuvant context after surgery and radiotherapy. These novel agents, however, are also
associated with unique sets of adverse events. To date, the melanoma patient’s experience of
symptom management and subsequent impact on quality of life has not been well described

[11,12,13].

The choice of the best patient reported outcomes measure (PROM) requires careful
consideration of research goals, patient population and expected effects of the interventions
(14). Until recently, only two HRQoL questionnaires had been specifically designed and
validated for use with melanoma patients; the Malignant Melanoma Module [15] and the FACT-
Melanoma (FACT-M) [16]. Improvements in the structure and response format of the FACT-M
have been recommended, although they have yet to be adopted [3]. The EORTC Melanoma
Module (QLQ-MEL38) completed Phase 3 development in 2016 and comprised 33 scoring items
in 6 subscales, two single items and three items associated with clinical trials. The timeframe
for responses related to patient experience were ‘during the past 4 weeks’ and ‘during the past
week’. The removal and/or re-phrasing of some items was recommended, together with an

alteration of the patient’s response timeframe.
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The aim of this study was to further test the hypothesised domain structure and psychometric
properties of the Phase 3 module, in a new larger sample of melanoma patients, guided by
combination of Classical Test Theory [CTT] and Item Response Theory methods; Principal

Components Analysis and Rasch Analysis, respectively.

METHODS:

Participants

Patients (n=270) were recruited in four countries; Australia, England, Serbia and Spain. For
Serbian and Spanish patients, the QLQ-MEL38 items were translated from English according to
EORTC-QLG guidelines [17]. Recruitment included patients with local and metastatic disease in

five different treatment strata, balanced for sex and age distribution.

Data collection and screening

This study largely followed the guidelines for module development recommended by the
EORTC which have been previously reported [5]. In summary, following informed consent,
patients completed the EORTC core questionnaire EORTC QLQ-C30 [18], the QLQ-MEL38, a
socio-demographic survey and a debriefing questionnaire, to identify any confusing or
irrelevant items. Stage of disease (local, or metastatic) was assessed at the time of interview
and a summary of clinical data was recorded. Similar to the Phase 3 study, the range of

responses to the 33 items from the QLQ-MEL38 were checked for floor or ceiling effects, using
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tabulation of means and standard deviations, and prevalence rates [5]. Additionally, a subset of
patients was invited to complete a second questionnaire, to assess test-retest reliability.
Reliability coefficients were calculated for scores two weeks apart, for patients whose disease
and Eastern Cooperative Oncology Group (ECOG) performance status [19] were stable.

Statistical analysis was conducted using IBM/SPSS-25 [20].

Principal Components Analysis

Principal Components Analysis (PCA), with Oblimin rotation [21], was conducted to examine
how closely the hypothesized structure of the Phase 3 QLQ-MEL38 matched with the domain
structure produced by the new patient sample. Items with loading coefficients above 0.4 were
retained in the model. Pattern matrices were compared and differences in item loadings were
noted. Subscale reliability, prior to Rasch Analysis, was assessed using Cronbach’s alpha

coefficients [22].

Rasch Analysis

Iltem Response Theory (IRT) methods were then utilized to test the goodness of fit (GoF) to the
Rasch model [23] using RUMM 2030 software [24]. The default procedure for RUMM uses the
Partial Credit model, which allows items to have varying numbers of response categories and

does not assume the distance between response thresholds is uniform.
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The sample size recruited (n=270) was adequate to analyse (a) the GoF to the Rasch model of
the subscales identified in the PCA, and (b) assess the validity of the 4-point response format
for each item by inspection of the item threshold maps. Each successive solution was checked
for convergence and model fit, assessed by a range of statistics according to published
guidelines [25]. A well-fitting solution was indicated by a probability from the Item-Trait
Interaction Chi-square greater than 0.05, after being divided by the number of items in the
subscale (Bonferroni adjustment). Fit residual values, for both person and item, were
inspected; a mean close to zero and a standard deviation (SD) less than 1.5 was considered
desirable. Individual item fit residual values greater than +2.5 were taken to indicate misfit and
less than -2.5 to indicate item redundancy. Internal consistency was assessed using the Person
Separation Index (PSI) with values above 0.7 considered acceptable for group level analysis.
Threshold maps were inspected for noteworthy disordering, which would indicate inconsistent
use of the response options. Rescoring, by merging some categories on the 4-point response

format, was considered if a significant improvement in model fit could be produced.

Residual correlations were examined to check for local dependence and dimensionality
assessed using equating t-tests to compare person estimates derived from the two most
disparate subsets of items [26]. A threshold level of less than 5% was considered acceptable.
Differential Item Functioning (DIF) was checked for possible item bias, caused by the responses

of different groups in the sample. DIF was assessed for the two major disease groups (local vs
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metastatic). Person item threshold maps were plotted to assess whether the new subscales

appropriately targeted the respondent group.

Rephrasing and response time interval

Lastly, the final draft of the new questionnaire was critically reviewed by all members of the
research team and, together with anecdotal feedback from some patients, was assessed for (1)
any potential improvement in wording of items and (2) whether the response format of ‘within
a week’, or ‘within the last 4 weeks’, remained appropriate for all items for this set of patients.

Consensus was reached between research group members, via email.

A brief name was assigned to the subscales and scoring syntax developed to calculate raw
scores and standardized scores from 0-100. Test re-test reliability was assessed using a
Wilcoxon matched pairs signed ranks test and two-way mixed model intra-class correlation
coefficient for absolute agreement [27]. Analysis of between group differences for the QLQ-C30
and the newly-formed subscales for disease group and strata group were conducted using

Mann—-Whitney U tests.

Ethics approval

In Australia, research ethics approval for the study was granted by the Sydney Local Health

District Ethics Review Committee, Royal Prince Alfred Hospital (HREC/11/RPAH/37) and by
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Metro South Health District, Princess Alexandra Hospital, Queensland (HREC/11/QPAH/443).

Ethical approval was also granted, as required, in all other participating countries.

RESULTS:

Initial data screening of items and within patient missing values

From the initial sample of 270 patients [Australia, n= 84; England, n=34; Spain, n=103 and
Serbia n=49], 20 patients had >4 responses missing on the QLQ-MEL38 (i.e. >10% of responses)
and these patients’ data were omitted from the PCAs. Data from the remaining 250 patients
(93% of the total sample) were included in the psychometric analysis (Table 1). To replicate
the results of the PCAs conducted in the EORTC Phase 3 study, the same set of 33 items were
included in the PCA analyses using the new patient dataset. Item response frequencies and

range of responses are shown in Appendix 1.

Demographic characteristics of the sample (n=250)

The final patient cohort (n=250) was 53% female, with an overall mean age of 60 years
(SD=15.0) (Table 1); 60% (n=150) with local disease and 40% (n=100) metastatic disease. Data
on ECOG status and employment were not recorded for the Spanish cohort (n=90). For the
remaining 160 patients, almost half (47.5%) were still employed (working full, or part-time) and
72% were fully active, as defined by their ECOG status.

Table 1 — about here
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Principal Components Analysis (PCA)

Inspection of the scree plot, using the new patient dataset, indicated that 5 components
provided the optimum solution. Two items (MEL41 ‘How important is it for you to see the same
members of your healthcare team at each clinic visit? and MEL54 ‘Have you used spiritual or
religious beliefs to help you cope?’) did not load above 0.4. In the stepwise analysis, two further
items (MEL63 ‘Have you received realistic and reliable information about the extent (spread) of
your disease?’ and MEL65 ‘Have you had problems in understanding information given about

your likely survival?’), were also removed. The five components explained 53% of the variance.

Comparison with QLQ-MEL38 domain structure

Using the new data suggested a structure of 29 items across 5 subscales, rather than 33 scoring
items across 6 subscales in the Phase 3 study [5]. Nevertheless, twenty-four items (83%) loaded
onto the same distinct subscales previously generated by Phase 3 and item-by-item comparison
of the two pattern matrices indicated an extremely close match (Appendix 2, page 1). Two
items (50 and 51), which had previously comprised the 6" domain in Phase 3, moved into
subscale 2, associated with disease risk. Item 35 also moved into this subscale, after the
beginning of the item had been re-worded from ‘Have you worried about length of time
needed for melanoma surgery to heal’ to ‘How much have you worried....”. One further item

(40), related to ‘waiting for results of medical tests’, also moved into this subscale. (Appendix 2,

page 2).
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Rasch analysis
Overall fit, item and person fit statistics for successive solutions, are shown in Table 2.

Table 2 — about here
Subscale 1 — Disease Prognosis/Acceptance:
Category probability curves for the newly-formed 8-item subscale showed slight disordering for
2 items, but not sufficient to require re-scoring (Appendix 3: Figures 1-2) and could be
explained by small frequencies in the response category ‘A little’. Summary fit statistics for the
subscale were within accepted limits, with a good PSI of 0.776 (Table 2). Equating t-tests
indicated that scores for only 3.6% of patients would be significantly different, supporting uni-
dimensionality. Differential Item Functioning (DIF) for item MEL52 ‘Have you felt able to plan
for the future?” was found for patient group (local vs metastatic). The wording of this item was
similar to MEL42 ‘Have you felt hopeful for the future? and therefore, was removed from the
subscale, without compromise to content validity. The next analysis showed that MEL45 ‘Have
you felt able to accept that melanoma is a serious condition’ showed slight DIF for patient group
(local vs metastatic) (Appendix 3: Figure 3) and was removed. At the lower end of the subscale,
metastatic patients were more likely to endorse this item. The final subscale was named

‘Disease Prognosis/Acceptance’, comprised of 6 items on a 4-point response format.

Subscale 2 — Treatment concerns/Future Disease Risk:

The threshold map for the new 9-item subscale showed disordering for 2 items (Appendix 3:

Figure 4). These were not sufficient to require re-scoring and explained by small frequencies in
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the response category ‘Quite a bit’; for example, MEL40 ‘Have you worried whilst waiting for
results of medical tests’ (Appendix 3: Figure 5). Summary fit statistics were all within acceptable
limits, with a good PSI of 0.746 (Table 2). Equating t-tests indicated that scores for only 2.8% of
patients would be significantly different, supporting uni-dimensionality. DIF for item MEL36
‘Have you worried about side effects of your treatment’ was found between patient groups
(local vs metastatic disease). When this item was removed, no further DIF was present and GoF
to the Rasch model improved ()(2:38.31, df=24, p=0.322), Table 2. This subscale was named

‘Treatment concerns/Future disease risk’ and comprised 8 items on a 4-point response format.

Subscale 3 — Care delivery/Communication:

The threshold map showed disordering for all three items in this subscale with ‘A little’ rarely
used. Rescoring the three items to a 3-point subscale, merging ‘Not at all’ with ‘A little’,
corrected the category probability curves (Appendix 3: Figures 6-11) and threshold map
(Appendix 3: Figure 12). Goodness of fit to the Rasch model improved and no DIF was observed.
Summary fit statistics for the re-scored subscale were all within accepted limits, with a good PSI
of 0.773 (Table 2). Despite only three items in the subscale, the item map showed it was well
targeted for this patient group (Appendix 3: Figure 13). This subscale was named ‘Care

delivery/Communication’, comprising 3 items with a 3-point response format.

Subscale 4 — Surgery site items:

This article is protected by copyright. All rights reserved.
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Three items associated with swelling, numbness or pain at the site of the melanoma, formed a
subscale in the initial PCA. The category frequencies for all three items, MEL31 ‘Have you had
swelling near your melanoma site?’, MEL32 ‘Have you had numbness at the site of your
melanoma? and MEL33 ‘Have you had problems with pain at or near your melanoma site’
showed a highly skewed distribution (with a low incidence of these issues in this patient group,
see Appendix 1). Analysis could not proceed in RUMM, which reported extreme scores for 135
patients; more than half the dataset. Rescoring did not improve either the threshold map or the
GoF to the Rasch model. In particular, the PSI could not be reliably calculated. This indicated
that, for this group of patients, the responses to these items were not additive, but could be

used as single-items only.

Subscale 5 — Supportive Care:

The threshold map showed disordering for 5 of the six items in the initial subscale and
inspection of the category probability curves showed that the responses ‘Not at all’ and ‘A little
bit’” were consistently under-used. Rescoring the two responses corrected for any disordering
(Appendix 3: Figures 14-25). Summary fit statistics for the re-scored subscale were all within
accepted limits, with a borderline PSI value of 0.582. This corrected the threshold map
(Appendix 3: Figure 26) and item map showed good targeting for this patient group (Appendix
3: Figure 27). Equating t-tests indicated that scores from only 1.64% of patients would be
significant, supporting uni-dimensionality. This subscale was named ‘Supportive Care’ which

comprised 6 items, with a 3-point response format.

This article is protected by copyright. All rights reserved.
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Test-retest reliability and sensitivity:

Test re-test reliability was examined for 23 patients whose disease status was classed as ‘stable’
and who completed a second questionnaire after two weeks. No significant differences were
found for the four main subscales on the new questionnaire, between the two time points.
Wilcoxon matched pairs signed ranks tests returned p values >0.345 and Intra Class Correlation
Coefficients were moderate to good, except for one subscale (Table 2). For sensitivity analysis,
between group differences in patients’ scores for the four main subscales were conducted; two
disease groups and five strata groups. Table 3 shows, lower scores for physical functioning, role
functioning and social functioning, as measured by the EORTC QLQ-C30, were found for
patients with metastatic disease, together with higher levels of fatigue and appetite loss, as
would be expected. The new questionnaire showed that the same group of patients were less
concerned about treatment/future disease risk and achieved higher Qol scores for both care
delivery/communication and supportive care. One plausible explanation is that patients being
treated for metastatic disease would likely experience a higher level of communication with the
care team and increased supportive care. So, added benefit seemed to accrue, in terms of a
wider measurement of QoL, when administering the new questionnaire in addition to the QLQ-
C30.

Table 3 — about here
Across the strata groups, variations in subscale scores of the new questionnaire were evident.

For example, patients recruited to this study, early after diagnosis, showed the highest scores

This article is protected by copyright. All rights reserved.
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for treatment concerns/future disease risk. Patients who were in ‘follow-up only’ (n=114)
scored lowest for care delivery/communication and supportive care (Figure 1). These subscales
show promise as proxy indicators for varying levels of concern experienced by this complex
patient group.

Figure 1 — about here

DISCUSSION:

Historically, quality of life for cancer patients has been an ambiguous and elusive concept [28].
The promotion of psychosocial well-being is not yet a routine standard of care for all patients at
most cancer centres in the world [29] and much work remains to be done [30]. In particular,
melanoma patients still reportedly feel insufficiently informed about psychosocial support and
desired more treatment information [31]. The field of psycho-oncology has seen the recent
emergence of clinical practice guidelines [32,33]. These brought psychosocial issues to the
attention of clinicians/researchers, by making distress the so-called 6th Vital Sign; viz, it should
be measured in addition to temperature, blood pressure, pulse, respiratory rate and pain. Full
recognition that the ‘people part’ of cancer care has been characterised as vital to a well-
managed and compassionate cancer system makes ethical, emotional and economic sense [34];
a sentiment shared by other leading commentators [35]. Continuing high levels of anxiety
associated with attendance at follow-up appointments have also been reported, commonly
related to the ongoing fear of cancer recurrence and the associated need for emotional support

and, increasingly, psychosocial intervention [36,37].
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Against this background, one of the contemporary research imperatives has become not only to
continue the qualitative description of HRQol issues [38], but also the development of
clinically-relevant quantitative instruments. Accordingly, the new instrument identified a set of
items which have the capacity to measure several key areas of concern for melanoma patients
being managed in the ‘usual’ clinic setting. Guided by conventional CCT and IRT methods, and
mindful of a rare critique [39], this study interrogated a new data set and compared findings
with those found in the earlier QLQ-MEL38 study and its precursor. Three questions about
clinical trial participation (MEL66, MEL67, MEL68) were not used for scoring purposes [but
could be used separately as single items, by investigators, if relevant to local research
circumstances]. Stepwise PCAs indicated also the removal of MEL41, MEL54, MEL63 and
MELG65, based on loading coefficients lower than the expected threshold. Three further items
were removed (MEL36, MEL45, MEL52) because of significant DIF between patient disease
groups. ltems in two of the 5 subscales required re-scoring. In all, therefore, ten items were
removed from the QLQ-MEL38, based on a combination of PCA, Rasch, clinical judgement and
face validity. The time frames for response to items were amended after consultation [with
contributing authors] (Figure 2). The final version comprises a total of 28 items; four subscales
(comprising 23 items), plus 5 individual items (MEL55, MEL56, MEL31, MEL32, MEL33). It has

been named the Melanoma Concerns Questionnaire; MCQ-28°.

Study limitations:

This article is protected by copyright. All rights reserved.

16



Test re-test validity was found to be adequate; however, this was assessed in a very small
sample of patients (n=23). From anecdotal patient feedback, respondents found it difficult to
score some items according to the presented timeframe (‘within 1 week’ or ‘past 4 weeks’),
particularly for patients in long term follow up. To make timeframes more acceptable, the new
instrument has adopted ‘since the diagnosis and treatment of your melanoma’ for some items
as the time window for patients’ response. The findings from the present study have indicated

that further field testing should be conducted, in relation to the response timelines.

Clinical implications:

The subscales measured by this PROM span several psycho-oncological domains, deemed
important to melanoma patients. They provide a fresh opportunity for patients to record the
psychosocial impact of living with melanoma; for example, via routine real-time evaluation of
their experience during regular attendance at a medical oncology clinic. The EORTC QLG has
recently commenced the development of an Advanced Melanoma Module, for use in clinical
trials of targeted therapies, which will specifically focus on the measurement of side effects of
these new treatments. For some patients, therefore, clinicians may consider the administration
of both the MCQ-28 and any future EORTC advanced melanoma module, for those with recent

experience of treatment for advanced disease.

The subscale scores have the potential to inform future decision-making by treating care teams

and to serve as an early warning of patients’” unmet information and support needs. New
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clinical interventions may then need to be developed to address these issues and the
guestionnaire would serve as a measurement tool to reveal the efficacy of these, following
their implementation.

CONCLUSIONS:

Using CTT and IRT methods [PCA and Rasch], a new instrument with demonstrably robust
psychometric properties [now named the Melanoma Concerns Questionnaire®; MCQ-28°] has
been developed. Findings, thus far, have confirmed the reliability and suitability of the MCQ-
28° to measure important aspects of their QoL and areas of concern for melanoma patients, at

all stages of disease.

ACKNOWLEDGMENTS:

Grateful thanks are due to patients who participated in the development of the new
guestionnaire and to collaborating healthcare professionals, at all four centres. The support
provided by clinical and research staff at the two coordinating centres, the Patricia Ritchie
Centre for Cancer Care and the Melanoma Institute Australia, is readily acknowledged. Thanks
are also due to the Friends of the Mater Foundation, Sydney, for funding the University of

Sydney to conduct this study under its auspices.

CONFLICT OF INTEREST:

There are no conflicts of interest

This article is protected by copyright. All rights reserved.

18



DATA AVAILABILITY STATEMENT:
The data that support the findings of this study, together with copies of the MCQ-28
guestionnaire and scoring instructions, are available from the corresponding author upon

reasonable request.

This article is protected by copyright. All rights reserved.

19



20

REFERENCES:

Matthews N, Li W, Quereshi A, Weinstock M and Cho E. Epidemiology of Melanoma. In: Ward
W and Farma J (Eds), Cutaneous Melanoma: Etiology and Therapy. Codon Publications,
Brisbane, Australia, 2017.

Rastrelli M, Tropea S, Rossi C and Alaibac M. Melanoma: epidemiology, risk factors,
pathogenesis, diagnosis and classification. In Vivo 2014. 28:6, 1005-1011.

Winstanley J, Saw R, Boyle F and Thompson J. The FACT-Melanoma Quality-of-Life Instrument:
comparison of a five-point and four-point response scale using the Rasch measurement
model. Melanoma Research 2013. 23: 61-69.

Winstanley J, White E, Boyle F, Thompson J. What are the pertinent quality-of-life issues for
melanoma cancer patients? Aiming for the development of a new module to accompany the
EORTC core questionnaire. Melanoma Research 2013. 23: 167-174.

Winstanley J, Young T, Boyle F, Bergenmar M, Bottomley A, Burmeister B et al. Cross-cultural
development of a quality-of-life measure for patients with melanoma: phase 3 testing of an
EORTC Melanoma Module. Melanoma Research 2015. 25: 47-58.

DiFronzo LA, Wanek LA, Elashoff R and Morton DL. Increased incidence of second primary
melanoma in patients with a previous cutaneous melanoma. Annals of Surgical Oncology

1999. 6, 705-711.

This article is protected by copyright. All rights reserved.



10

11

12

13

14

21
Oliveria S, Shuk E, Hay J, Heneghan M, Goulart J, Panageas K et al. Melanoma survivors:
health behaviors, surveillance, psychosocial factors, and family concerns. Psycho-Oncology
2013. 22, 106-116.
WHOQOL Group. Study Protocol for the World Health Organization project to develop a
Quality of Life Assessment Instrument (WHOQOL). Quality of Life Research 1993. 2:2, 153-159
Chapman P, Hauschild A, Robert C, Haanen J, Ascierto P, Larkin J, BRIM-3 Study Group.
Improved survival with vemurafenib in melanoma with BRAF V600OE mutation. New England
Journal Medicine 2011. 364:26, 2507-2516.
Long G, Eroglu Z, Infante J, Patel S, Daud A, Johnson D et al. Long-Term Outcomes in patients
with BRAF V600—Mutant Metastatic Melanoma who received Dabrafenib Combined with
Trametinib. Journal of Clinical Oncology 2018. 36:7, 667-673.
Rychetnik L, McCaffery K, Morton R and Irwig L. Psychosocial aspects of post-treatment
follow-up for stage I/l melanoma: a systematic review of the literature. Psycho-Oncology
2013. 22:4, 721-736.
Dunn J, Watson M, Aitken J and Hyde M. Systematic review of psychosocial outcomes for
patients with advanced melanoma. Psych-Oncology 2017, 26, 1722-1731.
Lai-Kwon J, Khoo C, Lo S, Milne D, Mohamed M, Raleigh J, Smith K, Lisy K, Sandhu S and
Jefford M. The survivorship experience for patients with metastatic melanoma on immune
checkpoint and BRAF-MEK inhibitors. Journal of Cancer Survivorship. 2019. 13:4, 503-511.
King M, Agar M, Currow D, Hardy, Fazekas B and McCaffrey N. Assessing quality of life in palliative

care settings: head-to-head comparison of four patient-reported outcome measures (EORTC QLQ-

This article is protected by copyright. All rights reserved.


https://www.ncbi.nlm.nih.gov/pubmed/31165342

15

16

17

18

19

20

21

22

23

22
C15-PAL, FACT-Pal, FACT-Pal-14, FACT-G7). Supportive Care in Cancer 2019. Apr 16. doi:
10.1007/s00520-019-04754-9 [Epub ahead of print]
Sigurdardottir V, Bolund C, Brandberg Y and Sullivan M. The Impact of Generalised Malignant
Melanoma on Quality of Life Evaluated by the EORTC Questionnaire Technique. Quality of Life
Research 1993. 2, 193-203
Cella D, Tulsky D, Gray G, Sarafian B, Linn E, Bonomi A et al. The Functional Assessment of Cancer
Therapy Scale: development and validation of the general measure. Journal of Clinical Oncology
1993. 11, 570-579.
Johnson C, Aaronson A, Blazeby J, Bottomley A, Feyers P, Koller M et al. Guidelines for Developing
Questionnaire Modules. 4th ed. Brussels: EORTC Quality for Life Group; 2011.
Aaronson N, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez N et al. The European Organization
for Research and Treatment of Cancer QLQC30: a quality-of-life instrument for use in international
clinical trials in oncology. Journal of the National Cancer Institute 1993. 85:5, 365—376.
Oken M, Creech R, Tormey D, Horton J, Davis T, McFadden E et al. Toxicity and Response Criteria of
The Eastern Cooperative Oncology Group. American Journal of Clinical Oncology 1982. 5, 649-655.
IBM Corporation. IBM® SPSS©, Version 25. IBM Corporation, New York, 2017.
Jolliffe I. Principal Component Analysis. Second Edition 2002. Springer
Cronbach, L. Coefficient alpha and the internal structure of tests. Psychometrika 1951. 16, 297-334.
Bond T and Fox C. Applying the Rasch Model. Fundamental measurement in the human sciences.

Second Edition. Routledge, New York. 2007.

This article is protected by copyright. All rights reserved.



24

25

26

27

28

29

30

31

32

23
RUMM Laboratory Pty Ltd. RUMM?2030 software 2011. http://www.rummlab.com.au Western
Australia.
Pallant J and Tennant A. An introduction to the Rasch measurement model: an example using the
Hospital Anxiety and Depression Scale HADS. British Journal of Clinical Psychology 2007. 46, 1-18.
Pallant J. Step by step guide to doing Rasch analysis using RUMMZ2020. Notes prepared for HMS792
Scale Development and Evaluation. Swinburne University, Melbourne, Australia, 2009.
Qin 'S, Nelson L, McLeod L, Eremenco S and Coons S. Assessing test-retest reliability of patient-
reported outcome measure using intraclass correlation coefficients: recommendations for selecting
and documenting the analytical formula. Quality of Life research 2019. 28:4, 1029-1033
Barcaccia B, Esposito G, Matarese M, Bertolaso M, Elvira M and De Marinis M. Defining Quality of
Life: a wild-goose chase? Europe's Journal of Psychology 2013. 9:1, 185-203.
Rodin G. From evidence to implementation: The global challenge for psychosocial oncology. Invited
Commentary. Psycho-Oncology 2018. 27, 2310-2316.
Jacobsen P and Lee M. Integrating psychosocial care into routine cancer care. Cancer Control 2015.
22:4, 442-449.
Briitting J, Bergmann M, Garzarolli M, Rauschenberg R, Weber C, Berking C et al. Unmet
information needs of patients with melanoma in Germany. Melanoma Research 2019. 29:2, 196-
204.
Holland J, Watson M and Dunn J. The IPOS New International Standard of Quality Cancer Care:
integrating the psychosocial domain into routine care. Editorial. Psycho-Oncology 2011. 20, 677—-

680.

This article is protected by copyright. All rights reserved.



33

34

35

36

37

38

39

24
Rebalance Focus Action Group. A position paper: Screening key indicators in cancer patients: Pain
as a 5th vital sign and emotional distress as a 6th vital sign. Canadian Strategy Cancer Control
Bulletin 7 (Supplement) 4. 2005.
Bultz B and Carlson L. Emotional distress: the sixth vital sign—future directions in cancer care.
Editorial. Psycho-Oncology, 2006. 15, 93-95.
Mitchell A, Ferguson D, Gill J, Paul J and Symonds P. Depression and anxiety in long-term cancer
survivors compared with spouses and healthy controls: a systematic review and meta-analysis. The
Lancet Oncology 2013. 14:8, 721-732.
Rogers Z, Elliott F, Kasparian N, Bishop T, Barrett J and Newton-Bishop J. Psychosocial, clinical and
demographic features related to worry in patients with melanoma. Melanoma Research 2017. 26,
497-504.
Butow P, Sharpe L, Thewes B, Turner J, Gilchrist J and Beith J. Fear of Cancer Recurrence: A Practical
Guide for Clinicians. Oncology (Williston Park) 2018. 32:1, 32-38.
Vogel R, Strayer L, Ahmed R, Blaes A and Lazovich D. A qualitative study of Quality of Life concerns
following a melanoma diagnosis. Article ID 2041872. 8 pages. Journal of Skin Cancer 2017; Hindawi
https://doi.org/10.1155/2017/2041872
Maul A. Rethinking traditional methods of survey validation. Measurement: Interdisciplinary

Research and Perspectives 2017. 15:2, 51-69

This article is protected by copyright. All rights reserved.


https://doi.org/10.1155/2017/2041872

Table 1 Socio-demographic and clinical characteristics of patient sample (n=250)

Patient sample

Frequency | % valid

Participating Australia 82 32.8

Country England 33 12.8

Spain 87 34.8

Serbia 48 19.2

Sex Female 133 53.2

Male 117 46.8

Age <50 64 25.6

51-65 87 34.8

66 + 99 39.6

Education Some high school 53 21.8

Completed high school 63 25.9

Further vocational training 30 12.4

7 missing Academic degree or higher degree 97 39.9

Employment Full time 59 36.9

Missing=90 Part time 17 10.6

Retired (Age) 59 36.9

Other (Disabled, Carer, Unemployed/at Home) 25 15.6

Disease status* | Local disease 150 60.0

Metastatic disease 100 40.0

Performance Fully active (0) 115 71.9

Status (ECOG) Partially active, reduced light duties (1) 38 23.8

Missing=90 In bed < 50% of the day (2) 7 4.4
In bed > 50% of the day (3,4) 0

Strata group Early after diagnosis 17 6.8

Surgery +- adj RT/Rx 60 24.0

Systemic Treatment 24 9.6

Routine follow up 114 45.6

Immunotherapy/Pall Immunotherapy 35 14.0

Primary Site Back 54 22.9

14 Missing Leg 46 19.5

Arm 20 8.5

Chest 20 8.5

Head and Neck 15 6.4

Foot 16 6.8

Abdomen 12 5.1

Scalp 10 4.2

Occult 11 4.7

Other 32 13.6
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* Note: For some patients, although accurate pathological staging was not available, the clinicians were able
to allocate to local or metastatic disease based on their clinical condition at interview
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Table 2: Overall Fit, Item and Person fit statistics [rounded to 3 decimal points]

27

DIF analysis by disease

Overall fit Item Fit Person Fit ICCon % sig. group
test- t-tests
Factors/subscales Analysis X df p Mean SD Mean SD PSI* Cronbach | retest <5% Threshold | *Lowest p
[No. of items] o data p value value
only
Factor 1 Original Scale [8] 42.5 24 0.011 1.668 1.67 -0.563 1.775 0.776
Disease prognosis Item 52 removed DIF [7] 42.9 21 0.003 0.236 1.65 -0.563 1.677 0.751
and acceptance Item 45 removed DIF [6] 29.3 18 0.045 0.059 1.60 | -0.650 | 1.79 0.734 0.863 0.742 3.6% 0.002 0.004
Factor 2 Original Scale [9] 47.45 27 0.009 0.074 1.241 | -0.227 0.978 0.746
Treatment concerns Item 36 removed DIF [8] 38.31 24 0.322 0.089 1.047 | -0.232 0.978 0.737 0.781 0.539 2.8% 0.002 0.005
and future risk
Factor 3 Original Scale [3] 57.39 18 <0.0001 0.044 1.212 | -0.301 0.979 0.565
Treatment options/ | Rescored to 3 point scale [3] | 44.52 12 <0.001 0.073 | 1.251 | -0.247 | 1.046 | 0.583 0.693 0.698 N/A 0.006 0.005
Communication
Factor 4 Original Scale [3] Restriction in range for all three items — not suitable for Rasch analysis
Surgery items
Factor 5 Original Scale [6] 57.39 18 <0.0001 0.044 1.212 | -0.301 0.979 0.565
Supportive Care Rescored to 3 point scale 56.30 18 <0.0001 0.073 1.251 | -0.247 1.046 0.582 0.620 0.457 1.64% 0.003 0.001

*Lowest probability value for Uniform or Non Uniform DIF found in each analysis in shown

(Threshold value calculated using Bonferroni (BF) correction (0.05 divided by (number of items x number of test groups)

Bolded data indicates best fitting scale; adopted
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Table 3 QLQ-C30 and MCQ data for sample, split by disease status

Patient Group

Local disease only Metastatic disease
Mean Standard Valid N Mean Standard Valid Z

Devia Devia N M-W U

tion tion test
Physical 90.19 15.77 149 81.76 20.07 100 -3.77
Role 89.19 20.28 148 75.50 30.29 100 -4.05
Emotional 81.04 22.43 150 80.22 20.36 99 -.73
Cognitive 87.25 20.45 149 84.83 19.83 100 -1.63
Social 87.58 19.96 149 75.83 28.27 100 -3.49
Fatigue 18.15 20.04 150 28.72 23.93 100 -3.76
Nausea Vomiting 3.02 11.79 149 6.67 18.80 100 -2.34
Pain 14.67 21.15 150 19.17 27.26 100 -1.00
Dyspnoea 10.44 21.89 150 12.79 21.67 99 -1.25
Insomnia 19.59 25.77 148 26.26 31.68 99 -1.40
Appetite loss 6.44 20.69 150 14.00 24.70 100 -3.57
Diarrhoea 8.50 19.82 149 11.00 24.18 100 -.46
Financial 4.22 15.10 150 8.33 19.75 100 -2.20
Global Health Status 8.05 19.24 149 16.84 27.09 99 -3.09

Melanoma Concerns Questionnaire

Disease prognosis 73.20 22.31 150 79.30 19.04 100 -2.08
and acceptance
Treatment concerns / 42.70 22.62 150 33.36 18.13 100 -3.31
Future disease risk
Care delivery 46.31 29.56 149 78.74 25.53 98 -7.99
/Communication
Supportive Care 59.79 26.80 150 76.62 23.83 100 -4.93

Legend: Red Bold font denotes a statistically significant difference between groups (p=<0.001)

FAC1 Disease prognosis and acceptance — high score = high acceptance

FAC2 Treatment concerns / Future disease risk high score = high concerns

FAC3 Care delivery /Communication high score = good communication

FAC5 Supportive Care

high score = high level of supportive care
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Figure Legends

Figure 1: Median scores for the subscales of the MCQ-280, split by strata group
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Figure 1: Median standardized scores for the subscales of the MCQ-28%, split by strata group
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