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module. Further testing in 170 patients from nine countries resulted in the EORTC QLQ-
BM22 module, containing 22 items, conceptualised into both symptom scales, with five
painful sites and three pain characteristics, and also functional scales, with eight func-
tional interference and six psychosocial aspects.

Conclusion: This study provides a provisional comprehensive HRQOL measurement tool for
future trials, which will continue to undergo further validation.

© 2008 Elsevier Ltd. All rights reserved.

1. Introduction

Bone metastases are a frequent complication of cancer. Breast
and prostate cancer patients are the most common to develop
metastases to the bone, followed by lung, thyroid and renal
cell carcinomas." Among patients with multiple myeloma,
more than 80% develop symptomatic lytic bone lesions. Bone
metastases have been reported in 70-85% of cancer patients
at autopsy.”

Previous clinical trials examining bone metastases have
largely focussed on the objective end-points such as analgesic
consumption, hypercalcaemia, pathological fractures, spinal
cord compression and use of surgery and radiation.>¢ The
World Health Organisation (WHO) describes health as ‘not
merely the absence of disease or infirmity, but a state of phys-
ical, mental and social well-being’.?” Health-related quality of
life (HRQOL) is a subjective, multidimensional construct
reflecting functional status, psychosocial well-being, health
perceptions, disease- and treatment-related symptoms from
the patient’s perspective.'® It incorporates expectation, satis-
faction, value systems and the many aspects of a patient’s
life. Since most bone metastases-specific interventions are
palliative in nature, HRQOL is arguably a more meaningful
end-point together with symptom control, when compared
with the traditional end-points such as survival times and lo-
cal control. HRQOL issues are of critical importance for pa-
tients, when making decisions in the treatment of bone
metastases. More interventional studies now aim towards
enhancing patient’s HRQOL, often by reducing the toxicity.

With advances in effective systemic treatment and sup-
portive care, survival of patients with bone metastases has
improved substantially. Certain subsets of patients with bone
metastases (e.g. breast and prostate cancers with predomi-
nately bone or bone-only metastases) have life expectancies
which range between 2 and 5 years. Successful management
of bone metastases during these years is essential for reduc-
ing skeletal complications and for maximising patient
HRQOL.™

A number of clinical trials from various disciplines have
addressed the optimal management of bone metastases.
With advances in the systemic treatment of advanced cancer
patients with osseous metastases (i.e. radiopharmaceuticals,
bisphosphonates, chemotherapies, orthopaedic interventions
and additional systemic treatments), there is a fundamental
requirement for the development of a HRQOL assessment tool
that is specific to patients with bone metastases, in order to
provide a comprehensive evaluation of the benefits and pos-
sible side-effects of any interventions. Often the objective ef-
fects of treatments on bone metastases have proven difficult

to measure (using traditional investigations such as X-rays,
bone scintigraphy, CT or MRI scans and blood biochemistry)
and the assessment of patients’ subjective benefit is, there-
fore, critically important. However, our literature search
found that robustly developed bone metastases-specific
HRQOL instruments are lacking.

The EORTC Quality of Life Group (QLG) has developed a 30-
item core cancer questionnaire, the EORTC QLQ-C30, which is
extensively used to measure HRQOL in cancer clinical trials.?°
Additional modules are subsequently developed to assess
specific disease sites, symptoms and/or treatment-related
HRQOL issues. To ensure scientific rigour, detailed guidelines
for module development have been published.?>?*

The aim of this study was to develop a bone metastases
module to supplement the European Organisation for Re-
search and Treatment of Cancer Core Questionnaire (EORTC
QLQ-C30) or the EORTC QLQ-C15-PAL measure (for palliative
cancer patients). Here, we report the first three phases of
the development of the HRQOL module questionnaire specific
to patients with bone metastases.

2. Materials and methods

2.1.  Study design

The development of the provisional module was in accor-
dance with the guidelines published by the EORTC QLG.*"??
The module development process has four distinct phases
aimed at ensuring validity and reliability (Table 1).

2.1.1. Phase 1: generation of HRQOL issues

Relevant HRQOL issues/themes for patients with bone metas-
tases were identified by the Medline and Psycho info dat-
abases (1966-2005) with restrictions to English articles using
the following keywords: bone neoplasms/bone metastases
combined with quality of life; quality of life combined with
terminal cancer. Additional articles on bone metastases in
the major oncology and palliative medicine textbooks were
reviewed with the aim of creating a list of known side-effects
and complications of the treatment that may affect HRQOL.
Existing questionnaires assessing HRQOL aspects in patients
with bone metastases were identified and reviewed for rele-
vant issues. Patients and health care professionals (HCPs)
were also interviewed to generate a list of relevant HRQOL
items specific to bone metastases.

A list of issues was compiled and presented to HCPs, who
were treating patients with bone metastases from Canada,
Australia and Germany. They were asked to consider the rel-
evance of each issue (how frequently each issue arises and
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Table 1 - Guidelines for development of EORTC HRQOL modules.

Phase Aim Procedure
Phase 1 Generation of HRQOL 1. Literature search
issues relevant to the 2. Semi-structured interviews with health care professionals and patients
selected group of patients 3. Quantitative and qualitative data analysis
4. Combination of results from interviews to produce a list of issues
Phase 2 Construction of the issues 1. Consultation with the EORTC QOL group Item Bank database for existing items
into a provisional questionnaire 2. Construction of new items - items are worded to be compatible
with the QLQ-C30 response categories
3. Translation of provisional questionnaire according to EORTC QLG guidelines
Phase 3 Testing of the provisional 1. Patient completion of questionnaire and interview
questionnaire for acceptability 2. Quantitative and qualitative data analysis
and relevance 3. Modification of questionnaire
4. Formal development report reviewed by EORTC QLG
Phase 4 International field testing Psychometric testing of reliability, validity and sensitivity to change of the questionnaire

the trouble it may cause) and to report any missing issues.
The HCPs were asked to rate the issues from 1 - ‘not relevant’
to 4 - ‘very relevant’, to select the 5-10 core issues to be def-
initely included in the questionnaire and to add any missing
items.

The list of issues was also presented to patients from five
cancer hospitals (three in Canada, one in Australia and one in
Germany). Ethics approval was obtained from each centre. Eli-
gible patients included those with bone metastases, who were
able to understand the language of the questionnaire and give
written informed consent. Patients were asked to indicate the
degree to which they experienced each issue during the past
week, to select which 5-10 issues they considered as the most
important and to list any issues they had experienced which
were missing from the questionnaire.

2.1.2. Phase 2: construction of provisional questionnaire

The selected issues were constructed into items according to
the following criteria: (a) questions should be compatible with
EORTC QLQ-C30 response categories ‘not at all’, ‘a little’, quite
a bit’ and ‘very much’; (b) questions compatible to the 1-week
time frame of EORTC QLQ-C30 wherever possible; and (c)
questions should refer to states (i.e. ongoing) rather than to
changes.

Existing questionnaire items were harmonised to ensure
comparability of items across the modules. This was done
using the EORTC QOL Item Bank.?® The Item Bank comprises
all existing EORTC QOL questionnaire items along with their
translations. The Item Bank is organised by themes, with
identification of the original module and all other modules
containing each item.

2.1.3. Phase 3: testing of the provisional questionnaire for
acceptability and relevance

This phase identified problems relating to the wording and
clarity of items, and determined the need for adding or delet-
ing items. The provisional module was tested in additional
patients from participating countries. This phase was critical
to determine whether the set of module items are comparable
cross-culturally, particularly among non-English speaking
countries.

Patients were asked to complete the EORTC QLQ-C30 and
the bone metastases module indicating if they found any
questions annoying, confusing, upsetting or intrusive, and if
so, they were asked to rephrase the question. Patients were
also asked whether any questions were irrelevant or whether
there were additional issues that were not included in the
module.

2.2.  Data analyses and criteria for item selection

The results from Phase 1 interviews were analysed using
descriptive statistics: (1) mean score for each item; (2) range
of responses; (3) prevalence (number of patients who experi-
enced each complaint, i.e. who scored 2, 3 or 4, divided by
the total number of patients who completed that item, multi-
plied by 100); and (4) the proportion of patients or profession-
als prioritising the issue. In Phase 1, items were selected using
the following criteria:

e mean score at least 2.5;

¢ range of responses at least two points, i.e. 1-3 or 2—-4;

e prevalence ratio at least 30%;

e at least 33% of patients or health care professionals priori-
tising the item.

Items were retained if they met at least three of four of the
above criteria. The scores were considered in conjunction
with patient comments made during interviews.

In Phase 3, decisions for retaining or deleting items were
made in conjunction with patient comments during the inter-
views. Comments on difficulties with comprehension due to
wording or language were taken into consideration. The final
wording was achieved using a consensus methodology, where
all co-authors considered the data on comprehensibility, and
then agreed on appropriate rewording.

To compare the responses of patients with bone metasta-
ses or with multiple myeloma, Wilcoxon rank-sum test or
Fisher exact test was performed to search for the difference
in mean score or in prevalence ratio in the two groups. The
Bonferroni p-value adjustment (0.05/n; where n is the number
of tests) was used to determine the level of significance. A
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p-value < 0.0023 (0.05/22) was considered as statistical signifi-
cance for two-sided test. All calculations were performed
using SAS (version 9.1.3 for Windows; SAS Institute, Cary,
NC) statistical software package.

3. Results

3.1. Phase 1: generation of issues

Forty-seven articles on HRQOL and psychosocial issues in pa-
tients with bone metastases were identified. Twenty-five dif-
ferent instruments were used to evaluate HRQOL with study
specific questionnaires. The EORTC QLQ-C30 was most com-
monly employed. None of the instruments identified were
bone metastases specific and validated across cultures.

Sixty-one patients and fifty-eight HCPs were also inter-
viewed to generate a list of relevant HRQOL items specific to
bone metastases. A list of 61 relevant symptoms/issues
was complied and summarised into the following domains
(Table 2):

- symptom (13 issues);

- function (15 issues);

- side-effects from treatment of bone metastases (3 issues);
- psychosocial (27 issues);

- treatment expectation (2 issues);

- financial (1 issue).

This list of 61 items was formatted into a questionnaire
and administered to 413 patients (174 males and 239 females)
and 152 HCPs across five centres in three countries. Patients
had a median age of 64 years (range 30-93 years). The most
common primary cancer sites were breast (39%), prostate
(17%) and multiple myeloma (15%) (Table 3). At the time of
interview, most patients had received chemotherapy (70%),
radiation therapy (70%), hormonal therapy (56%) or bis-
phosphonate treatment (55%) for their cancer. Few patients
had experienced pathological fractures (8%), spinal cord com-
pressions (6%) or hypercalcaemia (4%).

Of the 152 HCPs interviewed, majority were radiation
oncologists (30%), medical oncologists (26%) or nurses (22%);
however, palliative care physicians, social workers, surgeons,
a radiation therapist, a pharmacist and a psychosocial worker
were also interviewed (Table 3). Quantitative analysis (mean
scores, range, prevalence and proportions of priority ratings)
of both HCP and patient interviews resulted in the deletion
of 39 issues.

3.2.  Phase 2: construction of provisional questionnaire

Items (questions addressing HRQOL issues) were constructed
from the 22 retained issues. Wordings were modified based
on the items available in the EORTC QOL Item Bank. The
draft module was reviewed for the clarity of wording and
overlapping of items by two members of EORTC QLG. It
was subsequently translated to German, Chinese, Spanish,
Greek and Dutch according to the EORTC QLG translation
procedure.

3.3.  Phase 3: testing of the provisional questionnaire for
acceptability and relevance

The EORTC QLQ-C30 and the provisional module were pre-
tested on 170 patients from nine countries (Table 4). The
majority of patients (68%) were non-English speaking. Overall,
83 patients were male (49%) and 87 were female (51%). The
median age was 60 years (range 29-92 years). Median time
from primary cancer diagnosis to diagnosis of bone metasta-
ses was one year (range: 0-21 years). Patients interviewed
were from a variety of ages and primary cancer sites that
were undergoing various therapies.

Analysis of Phase 3 results was conducted to examine the
mean score, prevalence ratio, range of responses and comple-
tion rate for each item on the questionnaire. There were no
significant ceiling or floor effects. The mean score of all
EORTC QLQ-BM22 items exceeded 1.50; with the exception
of item 16 (‘Have you felt isolated from those closest to you?’). Dur-
ing the Phase 1 interviews with bone metastases patients and
HCPs, isolation from friends and family was indicated to be
highly relevant by both the groups. To maintain consistency
with EORTC phrasing of items, this question was adapted to
coincide with an item from the High Dose Chemotherapy
Module (HDC29).%*

The prevalence ratio of all additional EORTC QLQ-BM22
items exceeded 30% with the exception of items 3, 4, 5 and
8 (which are all pain-related items). Pain is the most common
symptom associated with bone metastases - severe pain is
present in 50-75% of all bone metastases patients. Not only
is pain the most prevalent symptom associated with osseous
metastases, but also the most debilitating. During Phase 1
interviews with HCPs, it was uniformly expressed that pain
is a significant issue that must be addressed in the final ques-
tionnaire. The treatment objective in managing bone metas-
tases is to either minimise pain or prevent it altogether.
Therefore, if the EORTC QLQ-BM22 is to be used as a HRQOL
questionnaire in a clinical setting, it is essential to include
pain items in order to accurately assess patient’s response
to treatment. For example, a patient who presents with
inability to walk due to pain may experience a significant pain
reduction following radiotherapy or hormone therapy. As a
result, ambulation may be possible once more. The assess-
ment of characteristics of the pain (i.e. questions 6-8 & 15)
and the gradient that assesses pain during various move-
ments (i.e. questions 9-14) will enable clinicians to assess
changes in functional status over time.

Bone metastases frequently affect more than one region of
the bone. Successful localised treatment to one specific bony
metastatic site may ‘unmask’ pain in other metastatic bone
regions. Therefore, questions that specify the exact location
of pain (i.e. questions 1-5) will enable clinicians to differenti-
ate pain scores in multiple metastatic sites and to accurately
assess if treatment impacts locally or systemically.

Although the prevalence ratio was lower for items 3 (14%),
4 (15%), 5 (15%) and 8 (23%), the mean scores of all pain-re-
lated items were >1.5. It is necessary to include a detailed
breakdown of both location of pain and functional interfer-
ence in order to accurately assess changes over time.
For these reasons, we have decided to keep all pain items in
the EORTC QLQ-BM22 HRQOL questionnaire. The original
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Table 2 - List of 61 HRQOL issues from the literature and

qualitative interviews grouped by symptoms.

Symptom

. Long-term (or chronic) pain®

. Short-term (or acute), severe pain®

. Pain at rest (i.e. when sitting) ®

. Pain with activity (i.e. when walking) #
Pain aggravation with movement or weight bearing®
. Uncontrolled, unmanageable pain®

. Pain at night preventing sleep®

. Aches and stiffness

. Lack of energy®

10. Numbness

11. Tingling

12. Burning sensation

13. Postural problems

W0 NOUAWN R

Function

14. Limited movement due to pain®

15. Difficulty planning activities outside the home

16. Difficulty travelling outside the home (i.e. using public
transportation, driving, sitting in a car)

17. Difficulty in carrying out meaningful activity (including
employment) *

18. Able to perform self-care®

19. Able to return to work promptly

20. Difficulty in carrying out usual daily tasks (i.e. grocery
shopping, work outside the home, housework) °

21. Difficulty in bending®

22. Difficulty in lifting®

23. Difficulty in standing up?®

24. Difficulty in climbing stairs®

25. Difficulty in sitting®

26. Difficulty in lying in bed?®

27. Difficulty lying flat

28. Ability to have sex

Side-effects from treatment of bone metastases
29. Drowsiness

30. Confusion

31. Dizziness

Psychosocial

32. Able to perform role functioning (including domestic and
family roles)®

33. Feeling socially isolated®

34. Strengthened relationships with family/friends

35. Have a clear, alert mind®

36. Feel in control, positive and confident®

37. Hope to live as long as possible

38. Reluctance to pain medication

39. Fear of addiction to pain medication

40. Anxiety®

41. Frustration

42. Mood changes®

43. Emotional stress of diagnosis of advanced, incurable cancer
44. Increased focus on spiritual issues

45. Loss of interest in activities you normally enjoy

46. Loss of interest in sex

47. Worry about pain

48. Worry about suffering

49. Worry about loss of mobility compromising independence®
50. Worry about becoming dependent on others®

51. Worry about current health status®

52. Worry about the future®

53. Worry about becoming bed-bound?®

54. Worry about disease progression, deterioration in condition
and future complications®

55. Worry about running out of medical treatments

Table 2 - (continued)

56. Worry about hospitalisation
57. Worry about ending days in a hospital or nursing home
58. Worry about death

Treatment expectation

59. Hope for sustained pain relief (reduce pain for as long as
possible)?

60. Hope treatment will reduce pain as much as possible®

Other issue
61. Financial burden due to the illness®

a Phase I final items in relation to questionnaire development.
b Issues are in the EORTC QLQ-C30.

questionnaire asked if there are problems in sitting or lying
down. This item was split into two questions at the request
of patients in several countries. The question ‘have you been
thinking about your illness?; has been deleted given Phase 3
feedback that the question is self-evident, upsetting and
depressing.

We compared the responses of patients with bone metas-
tases from solid cancers to those in our study with multiple
myeloma. There was no significant difference in mean score
and prevalence ratio in the two groups. Therefore, the inclu-
sion of patients with multiple myeloma in the validation of
the EORTC QLQ-BM22 did not alter our results.

The development process and the final questionnaire were
reviewed and approved by the executive members of the
EORTC QOL Module Development Committee (Table 5).

4, Discussion

The EORTC QLQ-BM22 module has been successfully devel-
oped to measure the HRQOL in cancer patients with bone
metastases. It contains 22 items conceptualised into both
symptom scales, with five painful sites and three pain charac-
teristics, and also functional scales, with eight functional
interference and six psychosocial aspects.

The content of the questionnaire has been the result of the
extensive literature review, interviews with HCPs and most
importantly with bone metastases patients. Compared with
many other measures, our module development has involved
large patient and HCP samples from multiple countries. The
initial list of items was derived following interviews with 61
patients and 58 HCPs. This list of 61 items was then presented
to 413 patients and 152 HCPs in three countries for comments
in Phase 1. The provisional module of 22 items underwent
Phase 3 testing in 170 patients over nine countries. Of these,
116 patients were from six non-English speaking countries.
The inclusion of diverse, non-English speaking populations
ensures that the questionnaire is comprehensive, reflects
the practice across continents and is culturally acceptable.

To facilitate reliable comparisons in bone metastases clin-
ical trials, we aimed to develop a single module that will cover
patients experiencing different treatments and complica-
tions. Patients interviewed during the module development
process were carefully selected to reflect different ages, gen-
ders, durations of diagnosis of bone metastases and various
types of bone metastases-specific treatments. During the
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Table 3 - Phase 1 patient and health care professional Table 4 - Phase 3 overall patient demographics (N = 170).

demographics.

Country
Patient demographics (N = 413)* Number (%) Canada 35 (21%)

Greece 29 (17%)
Centre/Country The Netherlands 22 (13%)
PMH/Canada 132 (32.0%) China (Hong Kong) 20 (12%)
OCC/Canada 131 (31.7%) Germany 20 (12%)
TBCC/Canada 67 (16.2%) Aol 16 (9%)
Liverpool/Australia 42 (10.2%) Argentina 14 (8%)
Charité/Germany 41 (9.9%) Spain 10 (6%)
Sex The United Kingdom 4 (2%)
Female 239 (57.9%) Gender (n = 170)
Male 174 (42.1%) Female 87 (51%)
Age (years) (n=409) Male 83 (49%)
Median (range) 64 (30-93) Age (n = 146) in years
Mean +5D GRS i Median (range) 60 (29-92)
Primary cancer site (n=412) Primary cancer site (n = 170)
Breast 160 (38.8%) e 52 (31%)
Prostate 71 (17.2%) Multiple myeloma 33 (19%)
Multiple myeloma 61 (14.8%) Lung 22 (13%)
Lung 57 (13.8%) Prostate 20 (12%)
Others 22 (5.3%) Colorectal 19 (11%)
Renal 20 (4.9%) Others 16 (9%)
Gastrointestinal 16 (3.4%) Renal Cell 8 (5%)
Unknown 5 (1.2%)

Time from bone metastases diagnosis to interview (years) (n = 134)
Treatment (current/past) Median (range) 1 (0-21)
Radiation (n = 348) 242 (69.5%)
Chemotherapy (n = 329) 231 (70.2%)
Bisphosphonates (n = 322) 177 (55.0%)
Hormonal therapy (n = 314) 175 (55.7%) Table 5 - Issues included in the bone metastases quality
Surgery (n = 372) 20 (5.4%) of life questionnaire.
Skeletal-related event Symptom scales
Pathological fracture (n = 371) 29 (7.8%) Painful sites
Spinal cord compression (n = 372) 21 (5.6%) 1. Back
Hypercalcaemia (n = 372) 16 (4.3%) 2. Leg(s) or hip(s)

3. Arm(s) or shoulder(s)
Health care professional demographics (N = 152) Number (%) 4. Chest or ribs
5. Buttocks

Centre/Country . o
PMH/Canada 47 (30.9%) Pain charactenst.lcs
OCC/Canada 45 (29.6%) 6. Consta.nt pain
Liverpool/Australia 26 (17.1%) 7. Intermittent pain
TBCC/Canada 23 (15.1%) 8. Pain not relieved by medications
Charité/Germany 11 (7.2%)

Functional scales
Speciality Functional interference

Radiation oncologists 46 (30.3%) 9. Pain while lying down
Medical oncologists 40 (26.3%) 10. Pain while sitting
Nurses 33 (21.7%) 11. Pain when trying to stand up
Palliative care physicians 18 (11.8%) 12. Pain while walking
Surgeons 7 (4.6%) 13. Pain with activities such as bending or climbing stairs
Social workers 5 (3.3%) 14. Pain with strenuous activity
Others 3 (2.0%) 15. Pain interfered with your sleeping
a The n value differs depending on the item evaluated because of 16. Modify your daily activities
missing data. Psychosocial aspects
17. Felt isolated from those close to you
18. Worried about loss of mobility
analysis, the sub-group results were compared (data not 19. Worried about becoming dependent on others
shown), and items relevant for various groups were retained. 20. Worried about your health in the future

21. Felt hopeful your pain will get better

This vigorous procedure ensures that the resulting module =
22. Felt positive about your health

can be used for different treatment modalities.

The next phase of development involves administration in
a large multicultural population to provide essential data on
the psychometric properties of the questionnaire. This will so as to collect the data centrally and perform psychometric
involve the use of the module in clinical trials or field studies analyses. We have also used the EORTC QLQ-C15-PAL together
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with the EORTC QLQ-BM22 in our cancer centre. Both ques-
tionnaires were well received by our patients.

Our study has a limitation in that the initial item genera-
tion was done only in Canada, with Phase 1 contribution from
Australia and Germany. This is compensated by involving six
non-English speaking countries to help test the module in
Phase 3. The module is now available in English, German,
French, Japanese, Chinese, Spanish, Greek, Italian, Korean,
Danish, Swedish, Norwegian, Turkish and Dutch.

The EORTC QLQ-C30 and/or the EORTC QLQ-C15-PAL, sup-
plemented by the EORTC QLQ-BM22, will provide a compre-
hensive HRQOL measurement for international clinical trials
involving bone metastases patients. This is also of value in
the longitudinal follow-up of patients with bone metastases
by providing information on disease symptoms and the ef-
fects of treatment on patients’ lives.
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