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Summary

Background Few studies about health-related quality of life (HRQoL) in patients
with melanoma have expressed their results in terms of utilities or disability
weights (DWs). Utilities are required for calculating quality-adjusted life years
and therefore for cost-effectiveness analyses. DWs are useful to assess the burden
of diseases through disability-adjusted life years.
Objectives To provide utilities and DWs regarding patients with melanoma.
Methods The patients were classified into eight groups using four stages based on
the 2009 American Joint Committee on Cancer stages, with each stage subdi-
vided into treatment and remission phases. The EuroQoL Five Dimensions Five
Levels (EQ-5D-5L) questionnaire was completed by the patients with melanoma
to provide a mean utility for each group. In addition to this, the EuroQoL visual
analogue scale (VAS) and a validated quality-of-life questionnaire dedicated to
patients with melanoma [Functional Assessment of Cancer Therapy Melanoma
(FACT-M)] were completed by the same patients in order to compare their
results with the obtained utilities. DWs were obtained by calculating, for each
patient, the difference between his/her utility and the corresponding sex- and
age-specific population norm.
Results A total of 395 questionnaire sets were completed. Utilities and DWs
showed significant differences between follow-up groups. Treatment groups had
similar utilities and DWs but these results were obtained during different treat-
ment durations and therefore have different weights. The VAS and the FACT-M
were found to be less sensitive. Nevertheless, the FACT-M identified some prob-
lems not found by the EQ-5D-5L questionnaire.
Conclusions The EQ-5D-5L questionnaire seems adequate to provide utilities and
DWs in patients with melanoma. Lower HRQoL in female patients with mela-
noma is probably linked to lower HRQoL in the general population.

What’s already known about this topic?

• Utilities and disability weights (DWs) are essential for cost-effectiveness analyses

(CEAs) and disease burden assessments.

• However, the utilities currently available for patients with melanoma are based on

small sample sizes and the available DWs are obsolete.
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What does this study add?

• Based on the analysis of 395 EQ-5D-5L questionnaires, we provide new utilities

and DWs regarding patients with melanoma using a four-stage grouping based on

the 2009 American Joint Committee on Cancer classification (0–IA, IB–II, III and

IV), with each stage being subdivided into treatment and remission phases.

• The results, which are in line with other previous studies conducted with other

instruments, can be essential for further melanoma CEAs and burden assessments.

Many studies of health-related quality of life (HRQoL) in

patients with melanoma are available, including review arti-

cles.1–3 Nevertheless, most of these studies use methods that

do not express their results as utilities and are therefore of lit-

tle value for cost-effectiveness analyses (CEAs).

Medicoeconomic aspects are being taken into consideration

more frequently for melanoma, from detection to treatment.

In CEA, effectiveness is measured in terms of quality-adjusted

life years (QALYs) which requires HRQoL values between 0

(death) and 1 (perfect HRQoL). These values, referred to as

‘utilities’, are obtained through so-called generic methods.

EuroQoL Group provides a Five Dimensions questionnaire

(EQ-5D), one of the most common generic methods, to be

used in combination with their visual analogue scale (VAS).

In addition to these generic methods, various nongeneric

methods are available. Among these, the Functional Assess-

ment of Cancer Therapy Melanoma (FACT-M) is the only vali-

dated method dedicated to patients with melanoma.4

The utilities currently available for patients with melanoma

were calculated based on a rather small number of patients,

and were published with very few details. Two posters based

on only 101 patients who were categorized into six

groups5,6 provided utilities that were used in several mela-

noma CEAs.7–10 The same team subsequently published a

pilot study that included 163 patients who were classified

using eight stages, although five of these stages contained

fewer than 12 patients.11

In addition to the concept of QALY used in CEA, the dis-

ability adjusted life years (DALYs) measurement has been

designed to calculate and compare the burden of diseases. For

DALY calculations, HRQoL is expressed as a number between

1 (death) and 0 (perfect HRQoL) and is referred to as a dis-

ability weight (DW). Usually, DWs are assessed in people

who do not necessarily have the studied health state, but the

EQ-5D method has been used as well.12–15 The available mela-

noma-specific DWs were published in 1997 before the gener-

alization of sentinel node biopsy (SNB) and the emergence of

new therapies in stage IV melanomas.16 They were recently

used to assess the increase of overall melanoma burden in the

Netherlands over 10 years.17 However, they appear to be sub-

optimal for assessing the current melanoma burden per stage.

The main aim of the present study was to provide mean

utilities and DWs regarding patients with melanoma who were

categorized into eight groups using a four-stage grouping

based on the American Joint Committee on Cancer (AJCC)

classification (7th edition, 2009) (0–IA, IB–II, III and IV),

with each stage being subdivided into treatment and remission

phases. For this purpose, we collected 395 EQ-5D-5L ques-

tionnaires (5L indicating 5 levels).18 The same patients com-

pleted the VAS and the FACT-M questionnaire. The secondary

aim of the study was to compare the results obtained with

these three methods.

Patients and methods

The study was approved by the ethics committee of the Uni-

versit�e catholique de Louvain (number B403201214566).

Patients

All eligible patients (see criteria below) seen in our melanoma

clinic were asked to participate in the present study by com-

pleting a set of questionnaires. The inclusion period ran from

1 July to 31 December 2012. An extra inclusion period only

for patients in treatment ran from 1 January to 15 May 2013.

Eight groups of patients were created according to the stage of

their illness and the time since their last treatment.

The AJCC classification was the reference for the staging.19

Patients with stage 0 and IA melanoma were pooled because

of the marginal differences regarding surgical treatment and

follow-up. Patients with stage IB and II melanoma were also

pooled because these patients had undergone SNB that had

not been followed by elective node dissection and because

surgical resection margins do not seem to influence HRQoL.20

Utilities and DWs are classically assessed for 1 year with an

assumed stable health state. Such assessment can be relatively

easy in the presence of chronic diseases21 but melanoma treat-

ment, when only surgical, is generally much shorter than

1 year. Therefore, we chose to consider treatment durations

(assessed by experts) specific for each stage that included sur-

gical treatment (Table 1). Some of our utilities and DWs are

therefore applicable only for a duration given in months, and

can be used to calculate QALY or DALY, knowing that

1 month is equal to one-twelfth of a year. The time frames

for questionnaire completion (Table 1) were based on expert

opinion that these time frames correspond to the mean
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HRQoL experienced for the three respective treatment dura-

tions. The exact day within the interval was the day of a

follow-up visit.

Even if the follow-up was lifelong for all stages, the HRQoL

was studied during a period of only 2 years of follow-up in

patients with stage 0–II melanoma because it has been shown

that after 2 years, HRQoL is not worse than in the general

population.22 After a 2-year follow-up, these patients with

stage 0–II melanoma were therefore excluded from the study.

Very few patients with stage II or III melanoma received adju-

vant interferon in our clinic because we suggested it only for

some patients with ulcerated primary melanomas.23 The only

patient treated with interferon was excluded from the study

because his treatment was much longer than 3 months.

Patients with stage IV melanoma in remission but still under

treatment were classified as patients under treatment because

we wanted to take into account the side-effects of the treat-

ment. Most patients completed the questionnaire only once;

however, patients seen in different phases (treatment vs. fol-

low-up) and/or stages during the inclusion period were asked

to complete the same questionnaire twice.

The aim of the study was explained orally to each patient

by the main investigator (I.T.) or, less frequently, by another

physician or a nurse at the melanoma clinic. Upon consenting

to participate in the study, patients were asked to sign an

informed consent form.

Questionnaires

Three questionnaires were submitted to each patient:

EQ-5D-5L, VAS and FACT-M.

EQ-5D-5L is a validated questionnaire developed by Euro-

Qol.18 It studies HRQoL through five dimensions: mobility,

self-care, usual activities, pain/discomfort and anxiety/depres-

sion. By choosing between five levels in each dimension (no,

slight, moderate, severe or extreme problems), each patient

self-reports his/her HRQoL for the day on which the ques-

tionnaire is completed. EQ-5D-5L was chosen because it has

an improved discriminatory power and a smaller ceiling effect

than EQ-5D-3L.24 The VAS is a simple scale on which the

patient has to put a cross in the appropriate position between

0 (‘The worst health you can imagine’) and 100 (‘The best

health you can imagine’). FACT-M is a validated questionnaire

that belongs to the Functional Assessment of Chronic Illness

Therapy (FACIT) Measurement System.25 The FACT-G (G for

general) questionnaire (27 questions) is shared for all types of

cancer. The FACT-M questionnaire contains 24 additional

questions on symptoms specific to melanoma. The patient

self-reports his/her HRQoL for the previous 7 days.

The questionnaires were completed in French or Dutch

(translations provided and validated by EuroQol and FACIT).

The questionnaires were anonymous, but a code allowed the

patient’s stage to be identified.

Data analysis

We converted the EQ-5D-5L states reported by each patient

(e.g. 1,1,1,3,1) into a utility (in our example: 0�764). Follow-
ing the EQ-5D-5L user guide,26 we first used a crosswalk func-

tion to transform scores from the 5L scale to the 3L scale.

Secondly, we transformed EQ-5D-3L scores to utilities accord-

ing to a model based on social preference data obtained from a

random sample of 2754 Belgian adults.27 The resulting utility

indicated, on a scale from 0 to 1, the HRQoL of the patient.

The utilities obtained by the EQ-5D method also reflect the

comorbidities of the patients. To obtain the mean DWs (i.e.

specific reduction in HRQoL due to the melanoma), we calcu-

lated the difference between the measured utility and the

EQ-5D population norm (PN) for the same sex and age group

for each patient.28 As Belgian PNs were not available, we used

PNs from the Netherlands (neighbouring country).29

Another common way to analyse the EQ-5D-5L question-

naire is to observe the proportion of patients reporting any

problem in each dimension (mobility, self-care, usual activi-

ties, pain/discomfort, anxiety/depression).26

The VAS scores correspond to the numbers chosen by the

patients on the scale from 0 to 100.

The FACT-M scores were calculated according to the FACT-

M scoring guidelines, version 4, provided by the FACIT after

having registered the study. This score includes the FACT-G

and the melanoma subscale (MS). In addition, a FACT-M Trial

Outcome Index (TOI) includes a part of the FACT-G and the

MS.

Statistical analyses

For all EQ-5D-5L and FACT-M derived scores, we calculated

stage-specific and overall means and medians as measures of

Table 1 Treatment and remission durations, time frame for the completion of questionnaires

Assessed treatment
duration

Assessed time frame

after treatment for the
completion of questionnaires

Assessed remission
duration

Time frame for the completion
of questionnaires

Stages 0–IA 1 month 7–10 days 2 years Inclusion period

Stages IB–II 2 months 10–20 days 2 years
Stage III 3 months 15–30 days N/A

Stage IV N/A Inclusion period N/A

N/A, not applicable: there is no assessment, the duration is real.
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central tendency; SD and interquartile ranges as measures of

variability; and SEM with corresponding Wald-based 95% con-

fidence intervals (CIs) as measures of uncertainty. For each

score, we additionally calculated pairwise comparisons

between each of the stages, using Holm’s method to correct

the individual P-values to reach a familywise significance level

of 5%. For EQ-5D-5L, we also calculated the proportion of

patients reporting any problem in each of the five dimensions.

For each dimension, we used pairwise v2-tests to compare

these proportions between each of the stages, using Holm’s

method to account for multiple comparisons. Finally, the cor-

relations between the utilities, VAS scores, FACT-M scores and

TOI scores were assessed by calculating Spearman’s rank corre-

lation coefficient for each pair of scores. Corresponding boot-

strapped 95% CIs were obtained using function “spearman.ci”

in R package RVAideMemoire version 0.9–35. All analyses

were done treating the 395 questionnaires as independent

observations. All calculations were performed in R version

3.0.1.30

Results

During the two inclusion periods, 501 patients were asked to

participate in the study. Among them, 98 did not return the

questionnaires. The majority (69%) of these patients were

patients with stage 0–II melanoma in remission who had not

seen the main investigator and had received less information

about the aim of the study. The remaining nonparticipating

patients had a similar distribution among stages as the partici-

pating patients. Participating and nonparticipating patients

Table 2 Population characteristics

Stage n
Age (years),
mean (range)

Sex ratio
(male : female)

0/IA-T 68 51�7 (22–86) 0�67
0/IA-R 98 46�5 (18–87) 0�56
IB/II-T 33 54�5 (23–80) 0�83
IB/II-R 76 53�2 (22–80) 0�83
III-T 15 55�9 (25–83) 0�91
III-R 50 53�3 (19–86) 0�77
IV-T 41 61�4 (35–84) 1�0
IV-R 14 64�8 (22–84) 1�3
Total 395 52�6 0�74

T, treatment; R, remission.

Table 3 EuroQol results, applicable for given periods from the beginning of treatment

Stage Periods n Mean SD SEM 95% CI Median IQR

Utilities

0/IA-T Month 1 68 0�687 0�192 0�023 0�642–0�733 0�678 0�578–0�811
0/IA-R Months 2–24 98 0�809 0�179 0�018 0�773–0�844 0�798 0�723–1�000
IB/II-T Months 1–2 33 0�579 0�272 0�047 0�486–0�671 0�665 0�295–0�798
IB/II-R Months 3–24 76 0�802 0�166 0�019 0�764–0�839 0�798 0�703–1�000
III-T Months 1–3 15 0�535 0�278 0�072 0�395–0�676 0�613 0�307–0�744
III-R From Month 4 50 0�703 0�156 0�022 0�659–0�746 0�696 0�675–0�798
IV-T From start of treatment 41 0�583 0�192 0�030 0�524–0�642 0�597 0�440–0�764
IV-R From start of remission 14 0�796 0�167 0�045 0�708–0�883 0�722 0�675–1�000
Total 395 0�719 0�211 0�011 0�699–0�740 0�720 0�639–0�811
Disability weights

0/IA-T Month 1 68 0�232 0�167 0�020 0�193–0�272 0�228 0�109–0�323
0/IA-R Month 2–24 98 0�127 0�147 0�015 0�098–0�156 0�112 0�000–0�188
IB/II-T Month 1–2 33 0�335 0�257 0�045 0�247–0�422 0�245 0�112–0�582
IB/II-R Month 3–24 76 0�133 0�132 0�015 0�103–0�163 0�120 0�000–0�205
III-T Month 1–3 15 0�372 0�268 0�069 0�236–0�508 0�293 0�186–0�593
III-R From Month 4 50 0�207 0�147 0�021 0�166–0�247 0�196 0�124–0�249
IV-T From start of treatment 41 0�315 0�188 0�029 0�258–0�373 0�298 0�146–0�479
IV-R From start of remission 14 0�136 0�122 0�033 0�072–0�200 0�168 0�000–0�242
Total 395 0�203 0�186 0�009 0�185–0�222 0�175 0�082–0�267
Visual analogue scale
0/IA-T Month 1 68 72�9 14�4 1�8 69�4–76�3 75�0 65�0–85�0
0/IA-R Month 2–24 98 79�0 11�8 1�2 76�7–81�3 80�0 70�0–90�0
IB/II-T Month 1–2 33 76�3 14�1 2�5 71�5–81�2 80�0 68�8–88�5
IB/II-R Month 3–24 76 80�3 13�4 1�5 77�3–83�3 80�0 73�8–90�0
III-T Month 1–3 15 68�2 18�1 4�8 58�7–77�7 72�5 62�5–78�8
III-R From Month 4 50 76�6 15�2 2�1 72�4–80�8 80�0 70�0–90�0
IV-T From start of treatment 41 63�6 17�7 2�8 58�2–69�1 65�0 53�8–75�0
IV-R From start of remission 14 80�0 12�2 3�3 73�6–86�4 80�0 76�2–87�5
Total 395 75�7 14�9 0�8 74�3–77�2 80�0 70�0–88�0

CI, confidence interval; IQR, interquartile range; T, treatment; R, remission.
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were comparable in terms of mean age and sex ratio (results

not shown). Eight questionnaire sets were incomplete. Finally,

395 questionnaire sets were available for inclusion in the

study. Thirty-nine patients completed the same questionnaire

set twice because they were seen in two different phases

(treatment and follow-up) and/or stages during the inclusion

period. Mean ages and sex ratios of the participating patients

are presented in Table 2.

EuroQoL Five Dimensions Five Levels questionnaire

results

Mean and median utilities and DWs are presented in Table 3.

Within each of the four stages, patients in treatment had a

lower mean utility and a higher mean DW than patients in

remission. This difference was significant (corrected P < 0�05)
for stages 0–IA, IB–II and IV. The difference was not signifi-

cant in stage III patients, probably because of the small num-

ber of stage III patients in treatment within our sample (15

patients). When we compared utilities and DWs patients in

treatment in one stage with those of the following stages,

there was no statistically significant difference. In the same

way, when we compared patients in remission in one stage

with those of the following stages, we could observe a statisti-

cally significant difference between stages 0–IA or IB–II and

patients with stage III melanoma (corrected P < 0�05). The

difference between mean utilities in male patients (0�747) and
female patients (0�699) was statistically significant (P = 0�03)
but the difference between the mean DWs in male patients

(0�175) and female patients (0�191) was not.
We observed the proportion of patients reporting any kind

of problem in each of the five dimensions (Fig. 1). Pain/dis-

comfort was the most common problem, reported by 62% of

the patients. Anxiety/depression was reported by 54% of the

patients, without any significant difference between any of the

stages or treatment/remission phases.

Visual analogue scale results

The VAS results (Table 3) showed only statistically significant

differences between the patients with stage IV melanoma in

treatment vs. remission, and among patients in remission

between stage 0–IA vs. III.

Functional Assessment of Cancer Therapy Melanoma

questionnaire results

The FACT-M results (Table 4) did not show any statistical dif-

ference between any of the stages or treatment/remission

phases. Nevertheless, the FACT-M TOI results revealed statisti-

cally significant differences in each stage when comparing

treatment and remission phases.

All correlations between the FACT-derived scores and the

EQ-derived scores were positive and statistically significantly

different from zero (Table 5).

We studied the 84 patients who had filled in the EQ-5D-5L

with (1,1,1,1,1), which led to a utility of 1 (perfect HRQoL).

Seventy-two were in stage 0–II, 12 were in stage III or IV.

Among those patients who had chosen ‘1’ (no problem) for

the anxiety/depression item in the EQ-5D-5L, the FACT-M

results show that 46 of 84 were not completely satisfied with

how they were coping with their illness, and 12 of 84 were

not satisfied at all, while 28 of 84 were somewhat, quite a bit

or very much worried that their condition would get worse.

These results are unrelated to the stage and the treatment/

remission phase.

Fig 1. Proportion of patients reporting any

problem in the EuroQol Five Dimensions Five

Levels (EQ-5D-5L) questionnaire (in

percentages). Differences are statistically

significant (corrected P < 0�05) between (i)

patients with stage 0/IA melanoma in

treatment vs. patients in remission, regarding

their self-care, usual activities and pain/

discomfort, (ii) patients with stage 0–II

melanoma vs. stage III patients in remission

regarding their usual activities (stage 0/IA vs.

III) and their pain/discomfort (stages 0/IA or

IB/II vs. III). R, remission; T, treatment.
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Discussion

Using 395 EQ-5D-5L questionnaires in Belgian patients with

melanoma, the present study provides mean utilities and DWs

regarding patients with melanoma who were categorized into

eight groups using a four-stage grouping based on the 2009

AJCC classification (0–IA, IB–II, III and IV), with each stage

being subdivided into treatment and remission phases. Within

each of the four stages, patients in treatment had a lower

mean utility and a higher mean DW than patients in remis-

sion. By comparing patients in one stage with those in the fol-

lowing stage(s), there was no significant difference for the

patients in treatment but we found a statistically significant

difference between stages 0–IA or IB–II and patients with

stage III melanoma in remission.

It may seem surprising not to find any statistically signifi-

cant difference in HRQoL between the patients in the different

treatment stages. As an example, one would expect that the

HRQoL of a patient undergoing a wide excision and an elec-

tive node dissection would be lower than the HRQoL of a

patient who undergoes a simple wide excision. Nevertheless,

this is not reflected in the values of the utilities and DW. One

should not forget that the utilities and DWs of the treatment

stages are applicable for a specific duration given in months.

Based on expert opinions, we assumed the following dura-

tions: 1, 2 and 3 months for stages 0–IA, IB–II and III, respec-

tively and more than 10 months for stage IV according to the

most recent studies.31,32 In our example, a simple linear appli-

cation of the same utility of 0�6 in both patients over the

entire stage duration will result in 0�05 QALY (0�6/12 9 1)

in the case of a patient with stage IA melanoma and 0�15
QALY (0�6/12 9 3) in the case of a patient with stage III

melanoma. In other words, a similar utility has cumulative

consequences in QALY and DALY calculations, proportional to

the assumed duration of the treatments. Note that the validity

of such a linear imputation over the entire duration is only

rarely challenged in current-day applied CEAs.33

We found a good HRQoL in patients with stage 0–II mela-

noma in remission for < 2 years (DWs around 0�1). These

results are in line with previous studies conducted using other

instruments, studying patients with localized melanoma either

from 6 months to 10 years34 or 2 years22 after the diagnosis.

They concluded that the HRQoL was comparable with that of

the general population. The questionnaires were perhaps not

sensitive enough to pick up some of the difficulties experienced

Table 4 Functional assessment of cancer therapy (FACT) results

Stage n Mean SD SEM 95% CI Median IQR

FACT-M (score range 0–172)

0/IA-T Month 1 68 131�0 23�6 2�9 125�3–136�7 132�0 114�0–149�5
0/IA-R Month 2–24 98 141�3 18�8 1�9 137�6–145�1 146�0 134�5–154�5
IB/II-T Month 1–2 33 130�3 22�0 4�0 122�5–138�0 134�0 120�0–145�2
IB/II-R Month 3–24 76 142�0 19�7 2�3 137�6–146�4 145�0 131�5–155�6
III-T Month 1–3 15 117�1 26�6 6�9 103�6–130�5 115�0 99�0–141�3
III-R From Month 4 50 136�8 18�8 2�6 131�6–141�9 136�9 124�2–151�0
IV-T From start of treatment 41 117�9 27�4 4�3 109�4–126�4 115�2 101�3–139�2
IV-R From start of treatment 14 141�5 14�1 3�8 134�1–148�9 139�2 134�8–151�0
Total 395 134�8 22�6 1�1 132�6–137�1 139�0 120�0–152�0
FACT-M TOI (score range 0–120)

0/IA-T Month 1 68 93�1 17�9 2�2 88�8–97�4 96�0 84�5–106�5
0/IA-R Month 2–24 98 102�5 13�8 1�4 99�7–105�3 105�7 98�0–112�0
IB/II-T Month 1–2 33 91�0 18�5 3�3 84�5–97�5 94�0 83�4–107�0
IB/II-R Month 3–24 76 101�9 13�5 1�5 98�8–104�9 105�0 96�5–111�1
III-T Month 1–3 15 79�6 20�5 5�3 69�2–90�0 81�0 61�0–99�0
III-R From Month 4 50 98�2 13�7 1�9 94�5–101�9 101�2 87�0–109�2
IV-T From start of treatment 41 81�7 20�2 3�2 75�4–88�0 79�2 73�0–95�0
IV-R From start of treatment 14 99�4 9�4 2�5 94�5–104�4 97�5 94�2–105�5
Total 395 96�2 17�3 0�9 94�5–97�9 100�0 86�0–110�0

CI, confidence interval; IQR, interquartile range; R, remission; T, treatment. FACT-Melanoma [FACT-M; FACT-General (FACT-G) + melanoma

subscale] and FACT-M Trial Outcome Index (TOI; physical and functional well-being subscales from FACT-G + melanoma subscale). Health-

related quality-of-life increases in line with the score.

Table 5 Spearman’s rank correlation coefficients and corresponding

bootstrapped 95% confidence intervals for each pairwise combination

of the four used methods used

FACT-M TOI EQ-5D-5L

TOI 0�96 (0�94–0�96) – –

EQ-5D-5L 0�75 (0�70–0�79) 0�76 (0�71–0�81) –
VAS 0�64 (0�57–0�71) 0�67 (0�60–0�73) 0�57 (0�48–

0�64)

Functional Assessment of Cancer Therapy Melanoma (FACT-M),

FACT-M Trial Outcome Index (TOI), utility obtained with Euro-

Qol Five Dimensions Five Levels (EQ-5D-5L), and visual

analogue scale (VAS).
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by these patients: some patients with stage 0–II melanoma in

remission for several years still experience problems with sun

protection, with obtaining health insurance, and coping with

the illness.34 Nevertheless, half of the patients reported ‘a

change for the better in their attitude towards life’.22 We can,

therefore, reasonably assume that positive and negative conse-

quences of an ‘old’ localized melanoma lead together to a mean

HRQoL as good as the mean HRQoL of the general population.

Several studies found a more impaired HRQoL in women

than in men.2,34 In our study, utilities were also significantly

lower in women than in men. Nevertheless, the difference

became insignificant in terms of DWs. The explanation is

probably linked to the EQ-5D population norms, where

women have worse HRQoL in all age groups in the Dutch

sample we used. General population health status was studied

in two publications in six and three European countries,

respectively. More problems in four of the five EQ-5D dimen-

sions were associated with female respondents in the first

study.35 Female patients had lower EQ-5D lower scores in the

second study.36 We must conclude that there is a probable

bias concerning the utilities we provided for women. Never-

theless, this problem is linked to the methodology itself and

possibly occurred in other published HRQoL studies that

included both male and female respondents.

Compared with patients with stage 0–II melanoma in remis-

sion, we found a significantly lower mean HRQoL in patients

with stage III melanoma in follow-up, while the patients were

studied over a much longer remission duration. This result is

consistent with other studies.37,38

It is surprising to observe the relatively good HRQoL of

patients with stage IV melanoma in remission, similar to

patients with stage 0–II melanoma in remission. Coping with

the illness is probably the explanation for this observation. In

quality-of-life research, this phenomenon is described as

‘response shift’.39

Another interesting observation was the high frequency of

slight-to-severe anxiety/depression, which was reported by

54% of the patients, without any significant difference

between the stages. This symptom was reported by signifi-

cantly fewer patients among the 1274 Belgians from the gen-

eral population (from 16�9% for the 18–29-year age group,

to 33�3% for the ≥ 80-year age group).40 These results are in

accordance with the literature: two concomitant systematic

reviews of HRQoL in patients with melanoma concluded that

one-third of patients with melanoma reported significant levels

of distress.1,2 In addition, our detailed analysis of the FACT-M

results in patients with the maximum EQ-5D-5L score high-

lighted: (i) difficulties in coping with the illness, and (ii)

worries about a worsening of the cancer in more than a half

and one-third of these patients, respectively. These results

were consistent across all the melanoma stages. We conclude

that there is a potential insensitivity in the EQ-5D-5L ques-

tionnaire (anxiety/depression dimension) when used for

patients with melanoma. This possible bias should be taken

into consideration in CEAs, especially if they analyse an inter-

vention on anxiety/depression in patients with melanoma.

Assuming that HRQoL is more impaired in a surgical treat-

ment phase than in the corresponding remission phase, and that

sequelae of the surgical treatments increase from stage 0–IA to

stage III, we observed that EQ-5D-5L was more sensitive than

VAS, FACT-M and FACT-M TOI, and that FACT-M TOI was

more sensitive than FACT-M. A mapping of FACT-M scores to

EQ-5D utilities found an R2 equal to 0�499 (i.e. a Pearson corre-

lation coefficient of 0�706), which is in accordance with our

results (Spearman correlation coefficient of 0�75).41
Our study has some limitations. Firstly, it is a single-institu-

tion and single-country study. Nevertheless, we think that our

results can be extrapolated, up to a certain point, to other Wes-

tern countries. This extrapolation is supported by the following

elements: (i) important correlations were observed between

self-reported health problems on each EQ-5D dimension and

gross domestic product (GDP) per capita.40 Belgian GDP is, on

average, closer to other Western countries than to many other

countries in the world; (ii) available treatments and follow-up

of melanoma in Belgium are also more similar to those used in

other Western countries than those used in some other parts of

the world.42 Nevertheless, studies comparing self-reported

health status using EQ-5D in different European countries are

controversial.35,36 Our results should therefore be used with

caution in other (Western) countries. Secondly, we did not

measure the HRQoL from the discovery of the suspicious lesion

until the treatment, which is a possible important distress per-

iod.43 Thirdly, information on the nature of patient comorbidi-

ties was not collected. Overall, physical and psychological health

was found to be an important predictor of HRQoL impairment

in patients with melanoma.37 Ideally, our results should be con-

firmed by a larger international study, including more patients

and additional information such as comorbidities. Nevertheless,

the present study is based on a larger sample of patients com-

pared with previous studies, which provided utilities and is

more up to date regarding DWs. Our results are in line with

many studies conducted with nongeneric instruments, which

were therefore of little value for QALY and DALY calculations.

We trust that our data will further contribute to melanoma CEAs

and burden assessments.
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