informa

healthcare

Acta Oncologica, 2008; 47: 275-285

ORIGINAL ARTICLE

Health Related Quality of Life in stem cell transplantation: Clinical and
psychometric validation of the questionnaire module, High Dose
Chemotherapy (HDC-19)

I. ANDERSSON"*, M. HJERMSTAD?*?, D. STOCKELBERG' & L. O. PERSSON*

1Section of Haematology and Coagulation, Sahlgrenska University Hospital, Goteborg, Sweden, >Department of Behavioural
Sciences in medicine, University of Oslo, Norway, > The Norwegian Cancer Sociery, Oslo, Norway and *Institution for Caring
and Health Science, Sahlgrenska Academy, Goteborg University, Sweden

Abstract

The objective of this study was to assess the psychometric properties of the HDC-19, a module questionnaire for assessing
symptoms and problems of patients undergoing stem cell transplantation (SCT) following high-dose chemotherapy (HDC).
It consists of 19 questions and was developed for use in conjunction with EORTC QLQ-C30. Psychometric evaluations
were performed according to guidelines recommended by the EORTC. The principal component analyses suggested
that nine of the HDC-19 items could be reduced to four components (sexual functioning, future health perspectives, skin
irritations and joint/muscle pain). Multitrait scaling analysis showed that most item-scale correlation coefficients met the
standards of convergent (>0.40) and discriminant validity. Test-retest reliability coefficients between assessments
at inclusion and admission were high, indicating that perceived health status remained virtually unchanged during this
period. As expected, correlations between admission and one month after transplantation were considerably lower.
The internal consistency of the multi-item scales was also satisfactory, (Cronbach’s alpha 0.59-0.87). Overall, the known-
groups comparisons showed smaller differences between designated groups than expected. As expected, changes in
the HDC-19 mirrored changes in QLQ-C30 ‘global quality of life’. These results lend support to the validity of the HDC-19
as a supplementary questionnaire for assessing specific health-related quality of life (HRQOL) issues relevant for
SCT patients.

High-dose chemotherapy (HDC) followed by auto-
logous or allogeneic stem cell transplantation (SCT)
is today a well-established treatment for hematologic
malignancies, certain solid tumours and immunolo-
gic disorders [1,2]. Although this procedure has
become more sophisticated, there are several reports
of acute and late medical side effects after HDC and
SCT [3-5]. The complications range from minimal
to life-threatening, and include nausea, vomiting,
mucositis, loss of appetite and weight, fatigue,
bleeding and frequent infections [3]. Patients receiv-
ing allogeneic SCT also experience additional com-
plications, such as infections related to extended
immunosupression [4,5], risk for venoocclusive dis-
ease (VOD) [5] and graft-versus-host disease
(GvHD) [4,5].

In oncology, it is now generally accepted that the
outcomes of illness and treatment cannot be fully

described solely by medical measures [6,7]. Today
such measures are commonly supplemented by
assessments of Health Related Quality of Life
(HRQOL), i.e. the various effects that disease and
treatments have on patients’ perceptions of function-
ing, symptoms and well-being [7,8].

Several instruments are now available to assess
HRQOL in cancer. Among the most extensively
used questionnaires are those developed by the
European Organization for Research and Treat-
ment of Cancer (EORTC) [6]. The 30-item
EORTC Quality of Life Questionnaire (EORTC
QLQ-C30) provides information about problems
commonly experienced by cancer patients in general.
To obtain specific information in relation to different
cancer diagnoses, several supplemental diagnosis-
and/or treatment-specific modules have been devel-
oped. The EORTC Head and Neck Cancer [9],
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Oesophageal Cancer [10], Breast Cancer [11],
Colorectal Cancer [12] and Gastric Cancer [13]
modules are some of the official and internationally
validated modules available today. These may be
obtained at the EORTC website www.eortc.be/
home/qol. Detailed guidelines have been established
by Sprangers and colleagues [14] on behalf of the
EORTC for the development of such modules to
supplement the core instrument EORTC QLQ-
C30.

As no specific questionnaires for evaluating
HRQOL after SCT were currently available, Hjerm-
stad and colleagues [15] developed a 19-item High-
Dose-Chemotherapy module (HDC-19) for this
purpose in their prospective study of autologous
and allogeneic STC patients [15]. This ad-hoc
module was developed according to the guidelines
set forth by the EORTC [14] and focuses on
physical symptoms and psychological problems re-
lated to SCT not covered by the core questionnaire,
EORTC QLQ-C30. In phase I of the development
of the HDC-19, relevant HRQOL issues were
generated by means of extensive literature searches
and interviews with patients and health care provi-
ders. In phase II, items were operationalised and
formatted to the same four-point response categories
as in the core questionnaire. In phase III, the
provisional module was first pilot-tested in ten
patients and subsequently in a larger study with
177 patients [15]. The increased use of stem cell
transplantation and the raised awareness of the need
for more thorough assessments of its physical
and psychological side effects, engendered in part
by findings from the unofficial HDC-19, contri-
buted to the development of an official EORTC
HDC module, the HDC29. The HDC29 is targeted
for the pre-transplant period, the time during treat-
ment and up to 6 months after treatment. However,
this module still awaits testing in a larger (interna-
tional) group of patients in order to determine
its reliability, validity and cross-cultural applica-
bility [16].

In 2000, we initiated a project aimed at assessing
HRQOL in patients treated with HDC followed by
SCT. The present study is part of that project. As the
work in the EORTC HDC group was in its infancy
and no official treatment-specific module was avail-
able at study start, it was decided to use the HDC-19
developed by Hjermstad and colleagues [15] to
supplement the EORTC QLQ-C30.

The aim of the present study was to field test a
Swedish version of HDC-19 to examine its validity,
reliability and other psychometric properties in a
group of patients undergoing SCT. EORTC guide-
lines were followed in performing these evaluations
[14].

Patients and methods
Study sample

Subjects included in the study consisted of patients
who had been referred to the bone marrow trans-
plantation unit at Sahlgrenska University Hospital in
Goteborg and who had been accepted for SCT
between the end of November 2000 and 2004.
Inclusion criteria were age over 18 years, ability
to speak and understand Swedish and no mental
illness.

During this period, 335 patients were accepted
for SCT (254 for autologous SCT and 81 for
allogeneic SCT). Three patients were excluded
because they were under 18 years, eight did not
speak or understand Swedish and three had mental
illness. Of the remaining 321 patients meeting the
inclusion criteria, 202 agreed to participate in the
study. Of these, 171 completed and returned the first
questionnaires, giving a response rate of 84% (see
Figure 1).

After informed consent the patients were asked to
complete two questionnaires, the EORTC QLQ-
C30 (version 3.0) and the HDC-19, at six occasions.
The questionnaires were administered at inclusion
(mean 49 days before transplantation), at admission
to hospital (mean 8 days before transplantation) and
at 30 days, 100 days, 6 and 12 months after
transplantation. They were administered to the
patients as inpatients when applicable or by mail
after telephone contact. Although the patients were
not requested to explain their reasons for disconti-
nuing the study, 13 of the 31 who failed to complete
the questionnaires at inclusion did not proceed to
SCT due to progressive disease (n =10) or death
(n =3). Questionnaires at admission were completed
by 141 patients (4 did not proceed to SCT due to
progressive disease and 18 failed to answer). Ques-
tionnaires at the 30-day follow-up were completed
by 158 patients (17 of those missing admission
questionnaires completed 30-day questionnaires).
The 100-day questionnaires were completed by
149 patients (2 had died and 7 failed to answer)
and 139 answered the 6-month questionnaires
(3 had died and 7 failed to answer). The 12-month
questionnaires were completed by 132 patients
(5 had died and 2 failed to answer). Demographic
data and other relevant clinical information were
obtained from medical records.

Questionnaires

The EORTC QLQ-C30 (version 3.0) consists of 30
items (6), covering six scales measuring physical,
emotional, social, cognitive role functioning, and
global QOL. Three symptom scales measure fatigue,
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Approached: 335 (auto 254/allo 81)
Age under 18: 3 P
Did not speak or understood Swedish: 8 b
Mental disease: 3
Declined to participate: 119
A
Agreed to participate: 202 (145/57)
Did not proceed to SCT: 13 P
Declined to continue the study: 18 )
A
Answering the first questionnaire: 171
(118/53)
Did not proceed to SCT: 4
Failed to answer: 18 <
A
Answering the second questionnaire: 149
(101/48)
Answering the third questionnaire: 158
(110/48)
Died: 2 <
Failed to answer: 7 )
A
Answering the fourth questionnaire: 149
(105/44)
Died: 3 P
Failed to answer: 7 )
Answering the fifth questionnaire: 139
(98/41)
Died: 5 P
Failed to answer: 2 )
A
Answering the sixth questionnaire: 132
(94/38)
Figure 1. Attrition of patients from approach to one year follow-up.
pain, and nausea/vomiting, and six single items functioning, general health and global QOL,

measure financial impact and the symptoms dys-
pnoea, sleep disturbance, appetite, diarrhoea, and
constipation. The time frame is the past week. All
items are rated on a 4-point response scale ranging
from 1 (not at all) to 4 (very much), except the two
items measuring general health and global QOL,
which have visual-analogue scales from 1-7. All
scales and single items are transformed to a percen-
tile scale from 0-100. Higher scores represent better

whereas high scores on the symptom scales and
single items indicate a higher level of symptoms and/
or problems [17].

The HDC-19, which is the main outcome of the
present study, consists of 19 questions covering
circulation, mouth and skin problems, pain, anxiety,
sexuality, social support and perspectives regarding
future health. It is also rated using 4-point response
scales and is scored according to EORTC guidelines
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[6,14,15]. Items focusing on sexuality, future health
perspective and social support constitute functional
scales and items focusing on symptoms form symp-
tom scales. As in the EORTC QLQ-C30, functional
scales are calculated so that higher scores represent
better functioning, whereas higher symptom scale
scores represent higher levels of symptoms. All scales
were transformed to a 0-100 scale.

Translation procedure

The HDC-19 was originally developed in Norway
[15]. As Swedish and Norwegian are very similar, a
traditional forward-backward translation [14] was
judged to be unnecessary. Instead, three persons
independently translated the complete questionnaire
from Norwegian to Swedish and thereafter agreed on
one version. Later, this translation was examined
and approved by the author of the original version
(M. Hjermstad).

Statistical methods

Tests of internal structure between 1items. Principal
component analyses with varimax rotation were
performed to examine for potential multi-item scales
among the 19 items in the HDC-19 module.
Listwise exclusion of missing values was utilised.
The analyses were performed separately on each of
the six assessments. Three strategies were used to
determine the number of tentative factors to retain-
Cattell’s scree plot, absorption of variance and face
validity of factors [18]. The tentative multi-item
factor structure that best fitted a compromise of
these criteria across all assessments was then tested
by means of multi-trait scaling analysis, using the
Multi-trait analysis program [19]. This technique is
based on item-scale correlations and examines con-
vergent and discriminatory validity. Evidence of
convergent validity was defined as a correlation
larger than 0.40, corrected for overlap, between an
item and its expected scale. Discriminatory validity
was tested by computing the proportion of items that
correlated significantly lower, lower, higher and
significantly higher with their expected scale, cor-
rected for overlap, than with the other scales. The
scaling success rate in these analyses was defined as
the proportion of items that correlated higher or
significantly higher with its expected scale than with
competing scales.

Reliabiliry. Test-retest reliability was examined with
intra-class correlations (ICC) between the assess-
ments at inclusion and baseline, since relatively
stable health could be expected during this period
[20]. The limits of agreement for this period were

also computed. This was defined as the mean of the
individual differences between the two assessments
+1.96 standard deviations (Mg+1.96 xSD,) and
designates the interval comprising 95% of the
differences between the two measurements in stable
individuals [21]. The internal consistency of multi-
item scales was assessed by Cronbach’s alpha.

Score distributions. Score distributions of both HDC-
19 multi-item scales and single items were examined.
These analyses also included proportions of missing
values, proportions of respondents scoring at max-
imum (ceiling) or minimum (floor) levels and the
extent that the full range of possible scores was used.

Clinical validiry. Clinical validity was examined with
two methods. Firstly, known-groups comparisons
were performed to assess the ability of the HDC-19
to discriminate between mutually exclusive groups of
patients expected to differ in clinical status. Sec-
ondly, changes in HDC-19 scores over time were
compared with changes in EORTC QLQ-C30
‘global QOL’. Three categories of mutually exclusive
groups were elaborated based on clinical experience:
1) patients with multiple myeloma versus lym-
phoma; 2) patients in complete remission (CR)
versus partial remission (PR); 3) patients receiv-
ing stem cells from related donors (RD) versus
patients receiving stem cells from unrelated donors
(URD). Lymphoma patients were expected to have
more symptoms compared to multiple myeloma
patients because they had received more chemother-
apy (BCNU, Etoposid, ARA-C and Melphalan
(BEAM)) in their conditioning before SCT, whereas
multiple myeloma patients had only received Mel-
phalan. Patients in CR before SCT were expected
to experience fewer symptoms compared to patients
in PR because of a better starting-point, i.e. the
latter had often received more chemotherapy of
higher intensity over a longer period. RD patients
were expected to have fewer problems during the
SCT than URD patients because of a higher risk
for GvHD and infections in this latter group.
The known-group comparisons were performed on
the assessments one month after transplantation
because a higher level of symptoms and problems
were expected at this time than at the other assess-
ments.

Responsiveness. This was examined by computing
dependent t-tests (p-values) and Standardised Re-
sponse Means (SRM) between baseline and the
subsequent assessments. The SRM is defined as
the ratio of the mean change to the SD of that



change [20]. Commonly the thresholds suggested by
Cohen [22] are used to define what is regarded to be
small (0.2-0.5), moderate (0.5-0.8) and large (above
0.8). Most changes in health perceptions were
expected to occur between baseline and the two
subsequent assessments (one and three months after
transplantation, respectively).

Results
Patient characteristics

Demographic and clinical characteristics of the 202
included patients are shown in Table I. Mean age
was 51 (19-70) years and 60% of the patients were
male. The largest diagnostic groups were lymphoma
(33%) and multiple myeloma (28%). Other diag-
noses were acute leukaemia (15%) and chronic
leukaemia (7%). One hundred and forty-five
(72%) of the patients underwent autologous SCT
and 57 (28%) underwent allogeneic SCT. Clinical
status at transplantation was complete remission
(CR) for 33% and partial remission (PR) for 48%.

The demographic differences between the study
group and the 119 patients who declined to partici-
pate in the study were small and insignificant. In the
latter group, the mean age was 50 (18-69) years and
68% were male. Among clinical variables, the only
significant differences were that a greater proportion
of the non-participants had multiple myeloma (41%
vs. 28% in the study group) and fewer had lym-
phoma (25% vs. 33% in the study group).

Tests of internal structure between items

The principal component analyses suggested that
ten of the 19 items in the HDC19 could be reduced
to four components (data not shown). These com-
ponents (and potential multi-item scales) were
named future health perspective (items 11, 12, 13),
sexual functioning (items 17, 18, 19), joint and
muscle pain (items 9, 10) and skin irritations (items
7, 8). Together these four components accounted
for 77-82% of the variance of these ten items
(depending on time of measurement). All had
eigenvalues above 1 and the Cattell’s scree plot
flattened after the 4T component [18]. Similar
patterns were observed in all six assessments.
Although the principal component analyses showed
that item 19 (degree of sexual enjoyment) was highly
related to the two items on sexual functioning (items
17 and 18), this item was treated as a single item in
subsequent analyses because respondents were re-
quested to answer this question only if they were
sexually active. These three questions are also
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Table I. Clinical and demographic data at inclusion (n =202).

N (%)

Sex

Male 121 (60%)

Female 81 (40%)
Age Mean (SD) 51.5 (11.2)

Median(min-max) 54 (19-70)
Employment

Employed 42 (21%)

Retired 24 (12%)

On sick-list 49 (24%)

Student 2 (1%)

Unknown 85 (42%)

Marital status

Married 146 (72%)
Single 35 (17%)
Unknown 21 (10%)
Diagnosis’
Lymphoma 66 (32%)
Multiple myeloma 58 (28%)
AL 31 (15%)
CL 14 (7%)
Solid tumors 14 (7%)
Other 19 (9%)
Transplantation
Autologous 145 (72%)
Allogeneic 57 (28%)
Clinical status®
CR HII 67 (33%)
PR I-III 91 (48%)
CP 9 (5%)
Not available 35 (14%)
Conditioning®
Melphalan 62 (31%)
BEAM 62 (31%)
Cy/TBI 16 (8%)
Flu/Bu 16 (8%)
Cy/Bu 14 (7%)
Other 23 (11%)

AL =Acute Leukaemia; CL=Chronic Leukemia; Other=
Amyloidos (8 patients), Myelodysplastic Syndrome (5 patients),
Mb Waldenstrom (1 patient), Myelofibrosis (3 patients), Aplastic
Anaemia (1 patient), SLE (1 patient).

2CR =Complete Remission; PR =Partial Remission; CP =Chro-
nic Phase.

*BEAM =BCNU, Etoposid, ARA-C and Melphalan; Cy/TBI =
Cyclophosphamide/Total Body Radiation; Flu/Bu =Fludarabin/
Busulphan; Cy/Bu =Cyclophosphamide/Busulphan.

treated in this manner in other EORTC modules,
such as the breast cancer module [11].

The results of the multi-trait scaling analysis of
the four potential scales are listed in Table II. The
criterion for item convergent validity (correlations
larger than 0.40, corrected for overlap) was reached
for all scales at all assessments, except for ‘skin
irritations’ at 1 month and 3 months follow-ups.
This supports the item convergent validity. Item/
scale discriminatory validity was also satisfactory.
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Table II. Item convergent validity, Cronbach’s alpha and item/scale

HDCI19.

discriminatory validity of the four potential multi-item scales in

Health worries

Sexual functioning Joint and muscle pain  Skin irritations

3 items 2 items 2 items 2 items

Time 1 inclusion (n=171)

Mean(Range) convergent validity® .73 (.64-.82) .76 (.76-.76) 42 (142-.42) .46 (.46-.46)

Cronbach’s alpha .86 .86 .59 .62

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/50/50 0/0/0/100
Time 2 baseline (n =149)

Mean(Range) convergent validity® .76 (.67-.84) .78 (.78-.78) .51 (51-51) .49 (.49-.49)

Cronbach’s alpha .87 .88 .67 .65

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/13/87 0/0/0/100
Time 3 1 month after tx (n =158)

Mean(Range) convergent validity® .75 (.63-.84) .73 ((713-.73) .46 (.46-.46) .36 (.36-.36)

Cronbach’s alpha .87 .83 .63 .49

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/0/100 0/37/37/25
Time 4 3 monts after tx (n =149)

Mean(Range) convergent validity® .75 (.68-.83) .76 (.76-.76) .56 (.56-.56) .38 (.38-.38)

Cronbach’s alpha .87 91 72 .55

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/0/100 0/0/37/63
Time 5 6 months after tx (n =139)

Mean(Range) convergent validity® .78 (.72-.82) 71 ((71-71) .63 (.63-.63) .48 (.48-.48)

Cronbach’s alpha .89 .83 77 .65

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/0/100 0/0/0/100
Time 6 12 months after tx (n =132)

Mean(Range) convergent validity® .81 (.72-.86) 77 (T7-77) .55 (.55-.55) .53 (.53-.53)

Cronbach’s alpha .90 .87 71 .69

Percent success rate discrimin. validity® 0/0/0/100 0/0/0/100 0/0/0/63 0/0/25/75

?Correlations between items and hypothesized scale corrected for overlap.
®Percent correlations that are ‘significantly lower/lower/higher/significantly higher’ with hypothesized scale compared to other scales.

The proportion of items correlating higher or
significantly higher with their hypothesized scale
than with competing scales (success rate) was
100% for all four scales at all assessments, except
for ‘skin irritations’ at 1 month after tx.

Score distributions

Table III lists the means and SD’s for the total
sample at all six assessments. The most common
symptoms were ‘feeling cold more easily’, ‘change of
taste’, ‘dry mouth’ and ‘potency problems’ (among
men). ‘Sexual functioning’ was also low, but ‘future
health perspective’ was relatively high. The lowest
levels of functioning and most symptoms were found
one and three months after transplantation.

The proportion of missing values was low for all
scales/ items (data not shown). The highest propor-
tion missing was observed for ‘fear of sterility’ (6—
7%), ‘someone to talk with’ (5-6%) and ‘interested
in sex’ (3—4%); otherwise the proportions of missing
values were around 1% or less.

Table IV shows the percent of patients responding
at floor and ceiling, respectively. As can be seen all
symptom scales were highly skewed with a large

percent responding at floor, particularly ‘skin irrita-
tions’, ‘increased mucous production’, ‘soreness in
the mouth’ and ‘worries about sterility’. This in-
dicates that relatively few patients experienced high
levels of symptoms/problems. However, the distribu-
tion of symptoms was less skewed at the assessments
1 month and 3 months after tx, i.e. when the
influence of treatment was at maximum. The func-
tional scales were more symmetrical, except for the
sexual functioning scale. Most respondents scored at
the floor level for this scale, indicating that the level
of sexual functioning was relatively low during the
whole study period.

Reliabiliry tests

Table V shows the test-retest reliability coefficients
(intra-class correlations) between the assessments at
inclusion and baseline. These were very high for
all scales, ranging from 0.96-1.00. The means of
the individual differences were all around zero and
the 95% limits of agreement of the observations
were narrow. Cronbach’s alpha was also good for
‘sexual functioning’ and ‘future health perspectives’
(above 0.70), except for ‘oint and muscle pain’
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Table III. Means (SD) of the HDC19.
No. of 1 month 3 months 6 months 12 months
items Inclusion Baseline after tx after tx after tx after tx
Functioning scales®
Sexual functioning 2 23.5 (23.9) 24.8 (24.5) 14.4 (20.2) 24.3 (22.2) 27.3 (23.6)  30.5 (26.1)
Sexual enjoyment 1 62.4 (26.0) 64.9 (25.0) 53.7 (26.7) 56.1 (23.2) 64.4 (25.7) 61.3 (24.8)
Future health perspect. 3 64.3 (27.6) 66.2 (26.9) 65.3 (27.2) 68.3 (26.4) 69.4 (26.1)  66.1 (27.7)
Someone to talk to 1 57.4 (33.4) 58.8 (32.3) 52.3 (35.0) 52.2 (36.2) 54.6 (33.9)  52.9 (36.1)
Symptom scales®
Joint and muscle pain 2 24.4 (23.6) 21.8 (23.1) 23.5 (21.5) 32.5 (25.3) 26.9 (25.5)  28.6 (23.7)
Skin irritations 2 17.4 (18.7) 16.3 (17.7) 24.5 (21.7) 19.5 (20.2) 20.0 (21.4)  20.0 (22.2)
Felt cold more easily 1 24.9 (27.2) 21.1 (25.2) 44.1 (28.8) 30.1 (29.3) 20.2 (26.4) 19.8 (23.4)
Been dizzy 1 13.7 (8.24) 10.7 (18.4) 20.7 (25.1) 12.3 (18.7) 11.0 (18.4) 11.8 (19.2)
Increased mucous prod. 1 8.2 (17.9) 5.9 (14.6) 18.5 (30.3) 10.2 (18.8) 5.3 (15.6) 8.5 (20.6)
Soreness in the mouth 1 2.4 (10.6) 1.6 (8.32) 8.7 (20.5) 3.3 (12.5) 5.5 (15.7) 5.1 (15.0)
Dry mouth 1 16.9 (25.9) 14.1 (22.6) 33.1 (32.0) 29.2 (32.1) 24.6 (30.9) 20.0 (26.0)
Change of taste 1 19.3 (27.6) 15.8 (25.7) 51.6 (32.5) 21.6 (28.1) 14.6 (26.9)  10.6 (22.4)
Worries about sterility 1 7.1 (21.2) 8.7 (23.5) 7.5 (21.3) 6.3 (18.4) .1 (21.6) 6.6 (21.3)
Potency problems 1 37.2 (36.2) 33.3 (35.5) 48.9 (37.5) 36.1 (38.1) 35.9 (33.0)  36.4 (38.1)

#Scores range from 0 to 100, with higher scores representing higher level of functioning.
®Scores range from 0 to 100, with higher scores representing higher levels of symptoms.

and ‘skin irritations’ (Table II). However, it should
be noted that these latter scales consisted of only
two items.

Clinical validity

The known-groups comparisons are shown in
Table VI. Multiple myeloma patients reported sig-
nificantly higher levels on ‘oint and muscle pain’
and a more negative ‘future health perspective’ than
the lymphoma patients. However, the lymphoma

Table IV. Percent at floor and ceiling of the HDC-19.

patients less frequently reported that they had
‘someone to talk with’. The CR patients reported
significantly lower ‘sexual functioning’, ‘felt cold
more easily’ and also had more problems with ‘dry
mouth’. However, no significant differences were
found between the RD and URD groups.

As expected, the changes in the HDC-19 mirrored
those in the EORTC QLQ-C30 ‘global QOL’
(data not shown), indicating that changes in the
specific functions/ problems addressed in HDC-19
also corresponded to changes in global QOL. All

Inclusion Baseline 1 month after tx 3 months after tx 6 months after tx 12 months after tx
% floor % ceil. % floor % ceil. % floor % ceil. % floor % ceil. % floor % ceil. % floor % ceil.
Functioning scales®
Sexual functioning 37 1 37 1 56 1 35 0 32 0 27 3
Sexual enjoyment® 1 23 2 24 5 15 3 11 1 25 0 21
Future health perspect. 6 14 7 15 5 17 5 20 6 18 5 22
Someone to talk to 14 26 13 27 19 23 21 25 16 24 19 27
Symptom scales®
Joint and muscle pain 33 1 37 1 31 1 20 2 30 2 24 1
Skin irritations 40 0 42 0 26 2 36 1 36 1 39 0
Felt cold more easily 45 4 49 4 15 11 39 5 55 3 52 1
Been dizzy 68 1 68 1 52 2 67 0 70 1 70 0
Increased mucous prod. 80 1 80 1 68 6 75 0 88 0 83 1
Soreness in the mouth 94 0 96 0 81 2 92 1 87 1 88 1
Dry mouth 63 3 65 3 37 9 44 9 51 8 54 4
Change of taste 60 5 61 5 16 19 55 4 72 5 78 1
Worries about sterility 88 3 85 3 87 3 87 2 88 4 89 3
Potency problems 39 14 40 15 26 24 43 18 32 13 45 17

#Higher scores represent higher level of functioning.

®Note that respondents were requested to answer this question only if they were sexually active.

“Higher scores represent higher levels of symptoms.
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Table V. Test-retest agreement between the assessments at inclu-
sion and baseline. Intraclass correlations (ICC) and limits of
agreement (M3+1.96 xSDy).

ICC Limits of agreement
Functioning scales
Sexual functioning 0.99 0.11+4.6
Sexual enjoyment 0.98 0.54+8.3
Future health perspective 0.99 —0.15+5.0
Someone to talk to 0.98 0.2249.3
Symptom scales
Joint and muscle pain 0.96 0.00+10.5
Skin irritations 0.96 0.64+9.0
Felt cold more easily 0.98 0.434+7.4
Been dizzy 0.96 —0.21+9.1
Increased mucous production 0.98 —0.214+5.3
Soreness in the mouth 1.00 0.00+0.0
Dry mouth 0.97 0.2249.1
Change of taste 0.99 —0.21+5.2
Worries about sterility 0.97 —0.68+9.3
Potency problems 0.99 —0.39+7.2

correlations were significant except for ‘someone to
talk to’, ‘worries of sterility’, ‘skin irritations’ and
‘soreness in the mouth’.

Responsiveness

Mean changes, p-values for dependent t-tests and
standardised response means (SRM) between base-
line and subsequent assessments are shown in
Table VII. As expected, most changes were found
between the assessments at baseline and one month
after transplantation. This was particularly true
for ‘feeling more easily cold’, ‘dry mouth’ and
‘change of taste’. Moderate changes were noted for

‘sexual functioning’, sexual enjoyment’, ‘skin irrita-
tions’, ‘dizziness’, ‘increased mucous production,
‘soreness in the mouth’ and ‘potency problems’.
Smaller changes were observed between baseline and
the assessment three months after transplanta-
tion. Although, functions and symptoms largely
tended to improve after 3 months, significant im-
pairments were still found up to 12 months after
transplantation for ‘sexual functioning’, ‘joint and
muscle pain’ and ‘change of taste’. However,
the changes between the 3™ month to the 6™ and
12", month, respectively, were small (data not
shown).

Discussion

The HDC-19 was developed to complement
the EORTC QLQ-C30 in order to provide addi-
tional information specific for SCT [15]. No pre-
vious studies have sought to determine the
psychometric properties for the HDC-19, other
than the distribution of means reported by Hjerm-
stad et al. [15].

The original HDC-19 consisted of 19 single items.
Principal component analysis suggested four multi-
item scales (future health perspective, sexual func-
tioning, joint and muscle pain and skin irritations)
and ten single items (felt cold more easily, been
dizzy, increased mucus production, sore mouth, dry
mouth, change of taste, anxiety, worries about
sterility, potency problems and sexual enjoyment).
The internal consistencies for the multi-item scales,
as assessed by Cronbach’s alpha coefficients, were
well above the preferred level of 0.70, except for joint
and muscle pain and skin irritations. However, these

Table VI. Known-groups comparisons. Patients with myeloma (n =47) versus lymphoma (n =47); Patients with complete remission (CR)
(n =61) versus partial remission (PR) (n =44); Patients with related donor (RD) (n =20) versus unrelated donor (URD) (n =26). Mean
values (SD) and p-values from independent t-tests one month after transplantation are presented.

Myeloma — Lymphoma p CR-PR p RD - URD p
Functioning scales
Sexual functioning 17.7 (23.9)-13.1 (17.0) 0.28 11.9 (18.4)-19.5 (20.0) 0.05 20.9 (26.9)-9.6 (16.4) 0.09
Sexual enjoyment 51.3 (25.9)-48.5 (22.9) 0.78 57.1 (30.5)-48.9 (21.3) 0.40 61.9 (35.6)-50.0 (43.0) 0.63
Future health perspective 56.2 (29.7)-68.3 (26.2) 0.04 66.8 (23.2)-70.2 (26.1) 0.49 67.2 (28.7)-72.2 (20.7) 0.49
Someone to talk to 55.8 (39.2)-39.4 (28.1) 0.03 57.6 (32.7)-40.0 (34.8) 0.01 57.9 (34.9)-64.1 (32.6) 0.54
Symptom scales
Joint and muscle pain 27.6 (21.9)-19.4 (19.9) 0.05 23.7 (23.5)-20.1 (18.5) 0.39 20.9 (20.9)-26.3 (23.7) 0.42
Skin irritations 24.8 (26.4)-20.4 (18.1) 0.34 25.4 (19.2)-22.3 (21.2) 0.44 26.7 (23.2)-25.6 (17.2) 0.86
Felt cold more easily 38.8 (29.1)-44.2 (28.3) 0.35 49.2 (25.5)-36.4 (26.7) 0.01 53.3 (27.4)-46.2 (29.9) 0.41
Been dizzy 14.9 (22.6)-23.1 (25.6) 0.10 23.5 (27.4)-21.2 (23.9) 0.65 20.0 (27.4)-24.6 (29.2) 0.61
Increased mucous production  23.8 (31.9)-23.1 (33.5) 0.92 19.1 (31.9)-18.2 (27.3) 0.87 20.0 (34.9)-7.7 (19.6) 0.14
Soreness in the mouth 12.2 (24.2)-6.8 (15.2) 0.19 9.2 (22.9)-7.6 (20.2) 0.62 10.0 (26.7)-7.7 (21.7) 0.75
Dry mouth 36.1 (31.8)-38.9 (31.7) 0.66 37.2 (33.9)-24.0 (27.5) 0.04 30.0 (35.7)-20.5 (28.4) 0.32
Change of taste 57.1 (33.3)-51.0 (34.1) 0.37 54.6 (32.8)-46.9 (28.1) 0.21  48.3 (29.6)-44.9 (32.6) 0.71
Worries about sterility 2.8 (9.40)-8.5 (22.5) 0.11 5.7 (16.7)-9.8 (23.4) 0.30 8.7 (26.9)-14.7 (30.6) 0.51
Potency problems 60.5 (37.0)-54.8 (35.0) 0.55 45.6 (35.5)-54.8 (34.2) 0.32 33.3 (30.9)-40.0 (44.0) 0.71




Table VII. Mean (SD) changes from baseline, p-values and Standardised Response Means (SRM).

Baseline — 1 month

Baseline — 3 months

Baseline — 6 months

Baseline — 12 months

Mean (SD) change

Mean (SD) change

Mean (SD) change

Mean (SD) change

from baseline p-value SRM® from baseline p-value SRM® from baseline p-value SRM® from baseline p-value SRM°
Functioning scales®
Sexual functioning —8.6 (23.9) 0.00 0.38 —0.1 (21.6) 0.31 0.09 +3.9 (24.3) 0.07 0.16 +6.5 (26.3) 0.01 0.25
Sexual enjoyment —13.8 (30.2) 0.02 0.48 —4.2 (244) 0.16 0.21 +3.8 (21.8) 0.26 0.18 +0.0 (25.0) 0.99 0.00
Future health perspec. +0.8 (21.7) 0.96 0.00 +4.4 (28.5) 0.11 0.15 +5.3 (22.3) 0.01 0.24 +3.1 (22.7) 0.13 0.14
Someone to talk to —4.8 (29.6) 0.18 0.13 —6.2 (28.5) 0.04 0.20 —4.4 (30.7) 0.12 0.14 —6.5 (25.4) 0.07 0.18
Symptom scales®
Joint and muscle pain +0.2 (21.1) 0.63 0.04 +9.6 (23.9) 0.00 0.45 +5.3 (28.2) 0.03 0.19 +6.5 (25.4) 0.01 0.26
Skin irritations +8.1 (23.3) 0.00 0.36 +3.7 (21.8) 0.03 0.20 +4.0 (24.1) 0.06 0.17 +4.1 (26.0) 0.08 0.16
Felt cold more easily +20.5 (32.4) 0.00 0.74 +5.1 (29.6) 0.01 0.24 —2.0 (30.5) 0.45 0.06 —2.9 (27.8) 0.24 0.11
Been dizzy +.6.2 (29.5) 0.00 0.31 +2.1 (22.8) 0.42 0.07 —2.8 (23.3) 0.17 0.12 —1.9 (26.4) 0.43 0.07
Increased mucous prod. +10.0 (30.2) 0.00 0.39 +2.2 (22.8) 0.02 0.21 —3.03 (18.2) 0.06 0.17 —0.0 (23.1) 0.99 0.00
Soreness in the mouth +7.3 (21.6) 0.00 0.32 +0.7 (12.3) 0.37 0.08 +4.5 (15.8) 0.00 0.29 +2.6 (15.5) 0.06 0.17
Dry mouth +17.5 (32.7) 0.00 0.60 +11.8 (20.3) 0.00 0.46 +9.1 (30.6) 0.00 0.30 +4.5 (31.7) 0.11 0.14
Change of taste +31.9 (36.9) 0.00 0.94 +1.7 (30.3) 0.22 0.11 —3.8 (34.9) 0.21 0.11 —7.4 (32.9) 0.01 0.23
Worries about sterility —1.5 (15.6) 0.36 0.08 —2.3(17.1) 0.17 0.13 —1.4 (16.2) 0.36 0.08 —1.72 (18.6) 0.32 0.09
Potency problems +10.7 (35.7) 0.01 0.34 +4.4 (35.2) 0.72 0.05 1.9 (32.3) 0.06 0.06 —1.5 (41.2) 0.77 0.04

#Higher scores indicate better functioning.
®Higher scores indicate more symptoms.

“The thresholds suggested by Cohen (1988) are; small (0.2-0.5), moderate (0.5-0.8) and large (above 0.8).
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scales consist of only two items each. Multitrait
scaling analysis also showed that most item-scale
correlation coefficients met the standards of con-
vergent and discriminatory validity.

The distribution of means was comparable with
that reported by Hjermstad and colleagues [15].
Mean values ranged from 52.2 to 69.4 on
the functional scales indicating that our patients
experienced their functional status as satisfac-
tory throughout the SCT period. An important
exception was sexual functioning, which had con-
siderably lower means ranging from 14.4-30.5.
It is not surprising that sexual functioning was
impaired in this patient group and may be attributed
to late effects related to chemotherapy, fatigue,
GvHD and problems with potency among men.
This result is also consistent with other studies
[23,24].

Results from the symptom scales indicated that
our patients experienced most of their symptoms one
month after SCT, at which point the highest mean
values were registered for ‘change of taste’, ‘dry
mouth’, ‘feeling cold more easily’ and men experi-
enced most potency problems. However, only for
‘change of taste’ this change could be considered as
large according to the SRM criteria suggested by
Cohen [22]. Otherwise, the changes were moderate
to small. Consistent with other studies on HRQOL
after SCT [23,25-27], our patients still experienced
some degree of symptoms as long as one year after
SCT. Also consistent with these studies, our results
indicated that most patients seemed to reach an
acceptable level of functioning during the first year
after SCT and reported their QOL to be good or
excellent. Nevertheless, when specifically assessed,
some areas remain impaired, such as physical
functioning [25], sexual problems [23] and fatigue
[27].

The test-retest reliability between assessments at
inclusion and baseline were very high for all scales
and single items, indicating that perceived health
status remained virtually unchanged during this
period. Similar correlations were also computed
between assessments at baseline and one month
after transplantation when most changes in per-
ceived problems and symptoms related to high-
dose chemotherapy and SCT were hypothesised to
occur. As expected, the correlations were consider-
ably lower between these two assessments.

Despite considerable heterogeneity in the patient
sample regarding diagnosis, disease status, che-
motherapy regimens and source of stem cells, our
SCT patients showed remarkably little variation in
HRQOL and transplant-related problems. The
ability of the HDC-19 to discriminate between
subgroups in the known-groups comparisons was

relatively poor, but the problems to find mutually
exclusive groups should be noted. There are many
factors that may influence the outcome for this
group of patients and that the effect of a SCT is
highly individual. However, lymphoma patients
supposed to have more symptoms than myeloma
patients depending on different conditioning regi-
mens. Instead, multiple myeloma patients reported
higher levels on ‘joint and muscle pain’ compared
to the lymphoma patients. They also reported a
more negative future health perspective. One
plausible reason for this is that multiple myeloma
patients know that they cannot be cured with SCT,
but rather that the most they can hope for is a
longer period of remission. Patients in PR were
expected to have more symptoms and problems
during the SCT period, but instead patients in CR
reported significantly lower ‘sexual functioning’
and more ‘dry mouth’ and ‘change of taste’. We
also compared patients receiving stem cells from
related and unrelated donors because the latter are
known to have a higher risk of GvHD and
infections. The HDC-19 was not, however, able
to discriminate between these groups. This could
be due to the fact that the patients did not have
GvHD or any symptoms of GvHD at this mea-
surement point.

Supporting the clinical validity of the HDC-19
was, however, that most of the scales mirrored
changes in EORTC QLQ-C30 global QOL item,
except skin irritation and three single items (anxiety,
sore mouth and sterility). This result lends support
to the clinical validity of the HDC-19.

Conclusion

The results of this study give support to the validity
of the HDC-19. The Swedish version of HDC-19
was found to be a reliable and valid HRQOL
measure for patients receiving SCT after HDC,
which indicates that it can be used to assess specific
problems and symptoms related to SCT. This is one
of the first studies to test the validity and reliability of
HDC-19 in a larger group of patients receiving SCT
after HDC. Additional studies are recommended to
further evaluate the psychometric properties of the
HDC-19 and possibly to also compare this ad hoc
module with the EORTC HDC29 module, which is
a continuation of HDC-19 extended with questions
concerning body image, impact on family and in-
patient issues. During the development (phase I-
III), HDC-29 was tested in four countries and a
larger sample was used compared to the develop-
ment of the original HDC-19. However the final
psychometric validation (Phase IV) is still ongoing
and HDC29 is not yet an official EORTC module.
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