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Abstract

This study tests the reliability and validity of the European Organization for Research and Treatment of Cancer (EORTC) head
and neck cancer module (QLQ-H&N35) and version 3.0 of the EORTC Core Questionnaire (QLQ-C30) in 622 head and neck
cancer patients from 12 countries. The patients completed the QLQ-C30, the QLQ-H&N35 and a debriefing questionnaire before
antineoplastic treatment or at a follow-up. 232 patients receiving treatment completed a second questionnaire after treatment.
Compliance was high and the questionnaire was well accepted by the patients. Multitrait scaling analysis confirmed the proposed
scale structure of the QLQ-H&N35. The QLQ-H&N3S5 was responsive to differences between disease status, site and patients with
different Karnofsky performance status, and to changes over time. The new physical functioning scale (with a four-point response
format) of version 3.0 of the QLQ-C30 was shown to be more reliable than previous versions. Thus, the QLQ-H&N35, in con-
junction with the QLQ-C30, appears to be reliable, valid and applicable to broad multicultural samples of head and neck cancer
patients. © 2000 Elsevier Science Ltd. All rights reserved.
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1. Introduction

Having head and neck (H&N) cancer may be a shat-

tering experience. These patients not only have to face a
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and on important functions like eating, swallowing,
breathing and communication [1]. Treatment strategies
are aimed not only at increasing the chances of cure but
also at maintaining health-related quality of life
(HQOL), for example, preservation of speech [2]. Mea-
suring HQOL in these patients is therefore of great
importance.

The European Organization for Research and Treat-
ment of Cancer (EORTC) Quality of Life Group
has developed a strategy for measuring HQOL in clin-
ical trials [3]. A tumour-specific module, e.g. a breast
cancer [4] or a lung cancer module [5], is used in con-
junction with a general cancer questionnaire — the
QLQ-C30 [6]. These modules are developed according
to the guidelines of the EORTC Quality of Life Group
[71.

An EORTC H&N cancer-specific module was devel-
oped according to these guidelines [8]. The current
35-item version (QLQ-H&N3S5) (see the Appendix)
has been translated into 10 languages following the
EORTC Quality of Life Study Group translation
guidelines [9].

A preliminary reliability and validity study of the
module which started in 1993 included 500 patients with
newly diagnosed disease in four centres in Norway,
Sweden and The Netherlands [10]. Following this study,
a structure consisting of seven symptom scales (pain,
swallowing, senses, speech, social eating, social contact
and sexuality), six symptom items (problems with
teeth, problems with opening mouth, dry mouth, sticky
saliva, coughing and feeling ill) and five additional
dichotomous items (related to the use of painkillers,
nutritional supplements and feeding tube, and to weight
decrease or weight increase) was proposed (see the
Appendix).

The final EORTC field study of the module was initi-
ated in 1995. The primary aim of this study was to test
the postulated scale structure of the QLQ-H&N35 with
regard to its reliability and validity in a large interna-
tional sample of patients, including patients with newly
diagnosed disease, recurrent disease and disease-free
patients. The secondary aim of the study was to test the
reliability and validity of version 3.0 of the QLQ-C30
(with a changed response format of the physical func-
tioning scale) in this patient group.

The results from the preliminary validation study
indicated that some of the scales (senses and speech)
performed better in some patient subgroups than in
others. A few items (trouble eating and painful throat)
could be included in more than one scale, and other
items (problems with teeth and the last five items) were
candidates for removal. This paper explores these issues,
with a special emphasis on the clinical validity of scales
and single items. This is the definitive report about the
psychometric properties of the QLQ-H&N35, and a
copy of the module is shown in the Appendix.

2. Patients and methods
2.1. Patients

Patients were eligible for the study if they had newly
diagnosed or recurrent squamous cell carcinoma of the
larynx, oral cavity, oro-, naso- or hypopharynx under-
going active treatment (group I) or were disease-free 1-3
years after treatment (group II).

Group I was subdivided into five subgroups: newly
diagnosed patients with laryngeal cancer receiving radio-
therapy as first treatment (IA), or with cancer of the oral
cavity or pharynx receiving radiotherapy (IB) or surgery
(IC) as first treatment, and patients with recurrent disease
(independent of site or previous treatment) receiving
surgery as salvage treatment (ID) or chemotherapy (IE).

Group II was subdivided into two subgroups, inde-
pendent of previous treatment: disease-free patients
with cancer of the larynx (ITA) or cancer of the oral
cavity or pharynx (IIB).

Exclusion criteria were: expected survival less than
three months; inability to understand the questionnaire;
cognitive and/or mental impairment; brain metastases
or intracranial extension of the tumour with cognitive
impairment; other previous or concurrent malignancies;
participation in another HQOL study interfering with
the field study. There was no limit on age or perfor-
mance status. Informed consent (oral or written) was
obtained from all patients and the study was approved
by the national or institutional ethical committees.

2.2. Questionnaires and data collection

Patients completed the EORTC QLQ-C30 (version
3.0), the EORTC QLQ-H&N35 and a debriefing ques-
tionnaire before the start of treatment (group I) or at a
regular follow-up visit 1-3.5 years after finishing active
treatment (group II). Patients from group I completed a
second set of questionnaires within 7 days before or after
completion of radiotherapy (groups IA and IB), 3.5-5.5
weeks after surgery (groups IC and ID), or up to 4 days
before the third cycle of chemotherapy or at 6 weeks in
case of weekly or continuous chemotherapy (group IE).
Patients were considered to be evaluable if they had
completed at least one questionnaire. The EORTC QLQ-
C30 [6] is a cancer-specific questionnaire which has been
used in H&N cancer patients [10-17]. The current ver-
sion 3.0 differs in three respects from the first version:
the role functioning and overall QOL scales have been
changed and the dichotomous response format of the
items of the physical functioning scale has been replaced
by four-point Likert-type response categories.

The EORTC QLQ-H&N35 [8,10] is meant to be used
in conjunction with the QLQ-C30 in patients with H&N
cancer, irrespective of site, stage and treatment. It
contains both single items and scales. The time frame
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which the module addresses is ‘during the last week’.
The first 30 items are scored on a four-point Likert scale
(‘not at all’, ‘a little’, ‘quite a bit’ and ‘very much’),
whereas the last five items have a no/yes format.

The scores of the QLQ-C30 and of the QLQ-H&N35
are transformed to a scale of 0-100, with a high score
implying a high level of symptoms or problems (both
questionnaires), or a high level of functioning or global
QOL (QLQ-C30).

The debriefing questionnaire contained questions about
the time required to complete both questionnaires, the
need for assistance and the presence of questionnaire items
which were confusing, difficult to answer or upsetting.

The following sociodemographic and clinical data
were collected: gender, age, marital status, cohabitation,
education, employment, site of the tumour or relapse,
stage, previous and/or subsequent treatment, Karnofsky
performance status [18], weight loss, selected symptoms/
side-effects (graded according to the National Cancer
Institute (NCI) toxicity criteria [19], co-morbidity and
the use of pain medication or antiemetics.

2.3. Analysis

2.3.1. Reliability

The reliability (internal consistency) of the scales of
the QLQ-C30 and QLQ-H&N35 was assessed using
Cronbach’s alpha coefficient. A value of greater than
0.70 was considered to be adequate [20].

2.3.2. Construct validity

Construct validity refers to whether the hypothesised
scales are actually measuring the underlying construct.
Multitrait scaling analysis [21] was used to confirm the
proposed scales of the QLQ-H&N35 [10]. Evidence of
item convergent validity was defined as a correlation of
0.40 or greater between an item and its own scale (cor-
rected for overlap). Item discriminant validity was based
on the comparison of the correlation with its hypothe-
sised scale compared with other scales. If the correlation
between an item and its own scale was more than two
standard errors below its correlation with another scale
a ‘definite’ scaling error was counted. If the correlation
was within two standard errors, a ‘probable’ scaling
error was counted. Where necessary, items were moved
to other scales as long as the new scales were clinically
sensible. Scaling analysis was performed separately for
each assessment point and for the different subgroups.

Correlations between scales were explored in order to
evaluate the discriminant validity. A consistently high
correlation (>0.70) may indicate that two scales assess
the same or highly related constructs.

2.3.3. Criterion validity
Criterion validity refers to the ability of the ques-
tionnaire to measure what it should measure. In the

absence of a ‘gold standard’, the method of known
groups comparison [22] was used to assess criterion
validity. For this purpose, the ability of both ques-
tionnaires to discriminate between subgroups of
patients differing in terms of clinical status (such as site,
stage, performance status, weight loss and symptom/
toxicity rating) was assessed.

2.3.4. Responsiveness to change over time

An important aspect of the clinical validity of a
questionnaire is its ability to detect change over time. A
difference of 10 units on a 0-100 scale has been sug-
gested to be clinically important for the QLQ-C30 [23].
Change over time was assessed in group I patients
comparing pretreatment with post-treatment values.

2.3.5. Statistical methods

The statistical software SPSS 6.1 for Windows [24]
was used for the descriptive analysis. The Kruskal-
Wallis test was used to detect differences between
groups. The relative efficiency (RE) is the relative abil-
ity of the scales to detect group differences [25]. The
scale or item with the lowest Chi-squared statistic in
the Kruskal-Wallis test was assigned an RE-value of 1;
the RE-values of the other scales and items were
calculated as the ratio of their Chi-squared statistic
over that of the reference item or scale. The Mann—
Whitney test was used to detect change of mean scores
over time. The standardised response mean (SRM) was
used to assess the size of the change relative to the
background variability in the measurements. The SRM
was calculated as the difference of the mean scores over
time divided by the standard deviation of these changes
in scores. A SRM of 0.20, 0.50 and 0.80 is considered
small, medium and large, respectively [26]. One-way
ANOVA was used to compare means of scales by
symptom/toxicity grading. To protect against problems
associated with multiple significance testing, a
conservative P value of <0.01 was regarded as statis-
tically significant. The MAP-R [21] and STATA-soft-
ware [27] were used for the reliability and scaling
analyses.

3. Results
3.1. Patient characteristics

A total of 622 eligible and evaluable patients was
included in the study: 204 patients with newly diag-
nosed disease (groups IA, IB and IC), 58 patients with
recurrent disease (groups ID and IE) and 360 disease-
free patients (group II) (Table 1). This patient group
from 12 countries comprising nine languages repre-
sented the full range of sites, stages and treatments of
H&N cancer.
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Table 1
Patient characteristics (n=622)
Active treatment Disease-free
Newly diagnosed Recurrent
Larynx Oral/pharynx All sites Larynx Oral/pharynx
Radio- Radio- Surgery Surgery Chemotherapy
therapy therapy
IA IB IC ID IE ITA I1B Total
n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
n=_88 n=068 n=48 n=32 n=26 n=185 n=175 n=:622
Male/female 81 (92)/ 54 (79)/ 29 (60)/ 24 (75)/ 22 (85)/ 164 (89)/ 131 (75)/ 505 (81)/
7 (8) 14 (21) 19 (40) 8 (25) 4 (15) 21 (11) 44 (25) 117 (19)
Median age 66 (47-86) 65 (38-89) 66 (32-87) 62 (31-84) 55 (31-83) 65 (23-89) 60 (22-91) 63 (22-91)
(years) (range)
Site
Oral cavity - 20 (29) 43 (90) 12 (38) 9 (3%5) - 107 (61) 191 (31)
Oropharynx - 31 (46) 3(6) 309 5(19) - 41 (23) 83 (13)
Nasopharynx - 9 (13) - 1(3) 3(12) - 8 (5) 21 (3)
Hypopharynx - 7 (10) 2(4) 2 (6) 2(8) - 19 (11) 32 (5)
Larynx 88 (100) - - 14 (44) 6 (23) 185 (100) - 293 (47)
Unclassified - 1 (1) - - 1(4) - - 2(0.3)
AJCC stage
1 48 (55) 7 (10) 12 (25) - - - - 67 (33)
I 16 (18) 16 (24) 11 (23) - - - - 43 (21)
11 14 (16) 22 (32) 10 21) - - - - 46 (23)
v 10 (11) 23 (34) 15 (31) - - - - 48 (24)
Previous treatment®
Surgery - - - 20 (63) 16 (62) 68 (37) 119 (68) 223 (53)
Radiotherapy - - - 18 (56) 22 (85) 177 (96) 132 (75) 349 (83)
Chemotherapy - - - 4 (13) 9 (35) 9(5) 28 (16) 50 (12)
Karnofsky
Performance status
100 44 (50) 19 (28) 23 (48) 8 (25) 4 (15) 81 (44) 78 (45) 257 (41)
90 24 (27) 25 (37) 13 (27) 11 (34) 9 (35) 48 (26) 51(29) 181 (29)
40-80 20 (23) 24 (35) 12 (25) 13 (41) 13 (50) 56 (30) 46 (26) 184 (30)
Countries
Norway 8(9) 9 (13) - 1(3) 2 (8) 8(4) 8 (5) 36 (6)
Sweden 10 (11) 5(7) 11 (23) 4 (13) 3(12) 14 (8) 16 (9) 63 (10)
Finland 4 (5 7 (10) 11 (23) 4 (13) - 16 (9) 21 (12) 63 (10)
UK 21 (24) 19 (28) 2(4) 309 - 29 (16) 18 (10) 92 (15)
The Netherlands 12 (14) 4 (6) 11(23) 6 (19) 6 (23) 16 (9) 17 (10) 72 (12)
Belgium 1 (D)/1 (1) - 1(2)/2 (4) 1(3)/309) 0/1®% 20 (11)/9 (5) 13 (7)/15(9) 36/31 (11)
(Flem./French)
France 3(3) 4 - - 3(12) 3(2) 8 (5) 21 (3)
Switzerland - - - - - 11 (6) 6 (3) 17 (3)
(German)
Spain 10 (11) 6(9) 1(2) 4 (13) 9 (35) 17 (9) 17 (10) 64 (10)
Poland 11 (13) 6 (9) 2(4) 2 (6) 2(8) 15 (8) 13 (7) 51.(8)
Canada 3322 4©6)/203) 3(6)/2(4) 4(13)/0 - 9 (5)/6 (3) 7 @)]7 4 30/19 (8)
(English/French)
New Zealand 2(2) 2(3) 2(4) - - 12 (6) 9(5 27 (4)

@ Patients may have received more than one treatment.

3.2. Compliance

The percentage of missing items in both ques-
tionnaires was generally low (<3%), with the exception
of some items of the QLQ-H&N35: problems with teeth

(3.0% missing), sexuality (10.5% and 13.4%, respec-

tively) and weight gain (3.9%).

All patients in the study completed at least one ques-
tionnaire. Of the 262 patients of group I, only 30 (11%)
failed to complete a second questionnaire, reasons
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being: the patient felt too ill (n=3); the clinician or
nurse felt the patient was too ill (n=15); administrative
failure (n=6); patient withdrawal, no reason given
(n=4); death (n=15); or other reasons (n=7).

A debriefing questionnaire was available for 529
patients (85%). It took the patients a median of 13 min
to complete both questionnaires. 591 (95%) completed
both questionnaires within 20 min. 162 (26%) of the
patients received help to complete it, mostly by a psy-
chologist, nurse or partner. The help usually consisted
of reading the questions to the patient and completing
the form for them. 68 (11%) found one or more items of
the QLQ-H&N35 to be confusing or difficult to answer
of whom half found the items on physical contact and
sexuality to be difficult. 19 (3%) found items to be
upsetting; in almost all cases, this related to the
sexuality items.

3.3. Scale construction

Scaling analysis mostly confirmed the proposed scale
structure of the QLQ-H&N35. The most problematic
item was painful throat (hn4; part of the pain scale). For
this item, definite scaling errors were observed for the
total sample and for group I, and probable scaling
errors for group II and for all sites (oral cavity, phar-
ynx, and larynx), with hn4 showing the highest correla-
tion with the swallowing scale.

Probable scaling errors were counted for the item
about bothersome appearance (hnl8). Although this
item was hypothesised to be part of the social contacts
scale, it was more highly correlated with the social eat-
ing scale than with its own scale. Similarly, the item
about trouble eating (hn19), hypothesised to be part of
the social eating scale, showed a higher correlation with
the swallowing scale than with its own scale. When these
analyses were repeated by group and by site (oral cavity,
pharynx and larynx), probable scaling errors were quite
consistently found for these two items. In the subgroup
analyses, no other items were shown to have a scaling
error, with the exception of item hnl6 (being hoarse),
which in the oral cavity subgroup was more highly cor-
related with the swallowing scale than with the speech
scale.

3.4. Reliability

The internal consistency of the proposed scales was
found to be adequate, with Cronbach’s alpha coeffi-
cients of 0.81 (pain), 0.82 (swallowing), 0.72 (senses),
0.74 (speech), 0.87 (social eating), 0.83 (social contact),
and 0.95 (sexuality). When the analysis was repeated for
each group and site, all scales again showed Cronbach’s
alpha coefficients of >0.70, with the exception of the
senses scale for which the Cronbach’s alpha coefficient
was 0.68 in the pharynx subgroup.

3.5. Distribution of scores

For both questionnaires, the distributions of scores
were invariably skewed towards the positive range of
responses (high values for functional scales and global
QOL, and low values for symptom scales and single
items) for all scales and single items. After treatment
(group 1), the distribution moved towards the negative
side, but remained skewed. However, the full range of
scores was observed for all scales and single items.

3.6. Construct validity of the QLQO-H&N35

Most of the scales of the QLQ-H&N35 showed a cor-
relation of <0.70 with the scales of the QLQ-C30 or the
other scales of the QLQ-H&N35, implying a high dis-
criminant validity of the H&N cancer specific scales, with
the exception of the swallowing and social eating scales,
which showed a correlation of 0.73. The correlation
between the pain scales of the QLQ-C30 and the QLQ-
H&N35 was 0.63, and the correlation between the social
functioning scale (scored as a functioning scale) of the
QLQ-C30 and the social contact scale (scored as a symp-
tom scale) of the QLQ-H&N35 was —0.58. None of the
single items of the QLQ-H&N35 showed a correlation of
> (.70 with any of the scales of either questionnaire.

3.7. Reliability and validity of the physical functioning
scale of the QLQ-C30

A formal test of the new response format of the physi-
cal functioning scale of the QLQ-C30 has not yet been
published. Table 2 compares the new version of this
scale in newly diagnosed patients from this study to the
version of the scale as used in the study of Bjordal and
colleagues [10]. Baseline patient characteristics, includ-
ing the mean Karnofsky score, were comparable in both
studies. The Cronbach’s alpha coefficient for the newer
physical functioning scale, using four-point items, was
0.84 in contrast to the weaker alpha coefficient of 0.66 in
the earlier scale. In both studies, very few patients (less
than 4%) needed help with eating, dressing or using the
toilet, and so in this group of patients item 5 con-
tributed little to the overall scale; the other items corre-
lated with the new scale more strongly than for the old
scale. The new scale had a stronger association with the
Karnofsky status.

3.8. Known groups comparisons

Differences in the scales and single items of both
questionnaires between patients with newly diagnosed
disease, patients with recurrent disease and discase-free
patients are shown in Table 3. For the QLQ-C30, there
were statistically and clinically significant differences for
role, emotional and social functioning, and for fatigue,
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Table 2
Comparison of the new (version 3.0) and old (version 1.0) physical functioning (PF) scales of the QLQ-C30 in newly diagnosed patients in the
current study and in the study of Bjordal and colleagues [10], respectively®

QLQ-C30 v3.0 QLQ-C30 v1.0
(new PF-scale) (original PF-scale)
Number of patients 197 402
Median age (range) (years) 66 (32-89) 65 (31-88)P
Mean Karnofsky (S.D.) 89.9 (11.6) 89.9 (10.3)
Mean score PF (S.D.) 84.1 (21.4) 84.7 (21.2)
Cronbach’s alpha coefficient 0.84 0.66
Item (1-5)-scale correlations 0.73, 0.79, 0.76, 0.68, 0.42 0.57, 0.58, 0.47, 0.40, 0.24
Ordered logistic regression, 55.9 45.9
Karnofsky score on PF (Chi-square values)
Spearman’s correlation, PF with Karnofsky score 0.42 0.29

S.D., standard deviation.
4 7 patients had missing values in the PF scale and were excluded in this analysis.
> To ensure comparability of patients across the studies, 13 patients younger than 30 years of age were excluded from analysis.

pain, insomnia, appetite loss and general QOL. Patients had the worst values, with the exception of dry mouth.
with recurrent disease had the worst values. For the For the senses scale and the dry mouth, opening mouth,
QLQ-H&N35, there were significant differences for all teeth and sticky saliva items, as well as social eating and
the scales and single items (with the exception of teeth contact items, disease-free patients had worse scores
and coughing). Again, patients with recurrent disecase than patients with newly diagnosed disease. For the
Table 3
Differences in mean scores (£ S.D.)* of scales and single items of the QLQ-C30 and the QLQ-H&N35 by disease status

Newly diagnosed Recurrent Disease-free P value® RE

(n=204) (n=58) (n=360)
QLQ-C30
Physical functioning 84+21.4 79+21.1 85+18.8 0.2 21
Role functioning 81+30.2 63£37.3 84+25.4 <0.001 110
Emotional functioning 72+25.2 68+26.8 81+22.8 <0.001 148
Cognitive functioning 83+21.5 79+25.7 86+19.8 0.1 25
Social functioning 85+21.5 70+32.1 86+22.8 <0.001 95
Fatigue 26+24.7 36+29.4 214+23.6 <0.001 93
Nausea/vomiting 5+12.0 6+14.2 5+13.3 0.6 6
Pain 20+24.9 38+33.2 154+23.0 <0.001 208
Dyspnoea 20+£27.8 16£25.1 20+29.5 0.6 6
Insomnia 28+31.6 33+35.3 22430.5 0.006 57
Appetite loss 15£28.1 37+£37.1 13£25.8 <0.001 19
Constipation 13£25.1 19£31.9 11£23.6 0.1 23
Diarrhoea 5+15.6 5+13.7 5+16.0 0.9 1
Financial problems 12+22.6 17+31.6 144+27.6 0.8 3
General QOL 63£23.9 55422.8 73+21.7 <0.001 230
QLQ-H&N35
Pain 21+£22.5 34+29.9 13£18.0 <0.001 24
Swallowing 154+22.8 32+31.3 154+22.2 <0.001 105
Senses 8§+18.4 26£29.8 19+£28.9 <0.001 183
Speech 23+25.6 31+25.6 19+£23.4 <0.001 94
Social eating 12£19.4 34+32.4 16£26.4 <0.001 165
Social contact 6+11.9 18+£22.3 8+16.9 <0.001 88
Sexuality 27+34.0 46+38.8 25433.1 <0.001 95
Teeth 17£27.4 19£33.3 19+30.8 0.9 1
Opening mouth 11£24.4 33+39.8 14+£27.0 <0.001 118
Dry mouth 24+28.4 42438.1 45+38.2 <0.001 237
Sticky saliva 20+26.8 45+38.9 374+37.2 <0.001 181
Coughing 27+£28.2 24+30.7 24+28.4 0.3 12
Feeling ill 18+£27.4 354354 12423.1 <0.001 170

RE, relative efficiency; QOL, quality of life.
2 A high score for a functional scale or global QOL implies a high level of functioning or global QOL, whereas a high score for a symptom scale
or single item implies a high level of symptoms.
b Kruskal-Wallis test.
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QLQ-H&N35, the P values were generally P<0.001,
implying a high ability to distinguish between groups.
The most sensitive scales and items (highest RE) were
swallowing, senses, social eating, opening mouth, dry
mouth, sticky saliva, and feeling ill. The least sensitive
scale was the teeth item, with the baseline RE of 1.

With regard to differences between sites, for the QLQ-
C30 there were significant differences only for the pain
scale (21, 24 and 14, for oral cavity, pharynx and larynx,
respectively) and the dyspnoea (14, 18 and 24, respec-
tively) and appetite loss items (18, 24 and 10, respec-
tively). P<0.01 for those with significant differences
(P=0.002 for pain and 0.001 for dyspnoea). Differences
between sites for the scales and single items of the QLQ-
H&N35 are shown in Table 4. In addition, patients with
cancer of the oral cavity or pharynx had worse scores
for pain, swallowing, social eating, teeth problems and
opening mouth, whereas patients with laryngeal cancer
had worse scores for speech and coughing. Patients with
pharyngeal cancer scored worst for the senses scale and
the dry mouth and sticky saliva items. The least sensitive
symptom single item and scales of the QLQ-H&N35
were feeling ill, social contact and sexuality which was
set as baseline of 1.

Both the QLQ-C30 and the QLQ-H&N35 picked up
few differences between stages in patients with newly
diagnosed disease (data not shown). Statistically sig-
nificant differences were seen only for the physical
functioning and pain scales of the QLQ-C30, and the
swallowing and social eating scales and the opening
mouth item of the QLQ-H&N35. When data from the
patients with laryngeal cancer and patients with oral
cavity/pharyngeal cancer were analysed separately, the
number of patients in each group was smaller and no
significant differences between stages were found.

Table 4

The differences in mean scale scores between patients
with different Karnofsky performance status are shown
in Table 5. Patients with a higher performance status
consistently showed higher values for the functional and
global QOL scales and lower values for the symptom
scales and items.

When physician-rated symptom/toxicity scores for
pain, mouth dryness, dysphagia, nausea/vomiting, diar-
rhoea, dyspnoea and speech were compared with the
scores of the corresponding symptom scale or item,
there was a high correlation, patients with higher grades
reporting significantly higher scores (Table 6). The data
for the second questionnaire showed the same pattern
(data not shown).

3.9. Change over time

Change over time (i.e. comparison of scores before and
after treatment in group I) is shown in Table 7. There was
a significant deterioration of almost all functional and
symptom scales and items of both questionnaires. The
changes in the scores of the QLQ-C30 were generally of a
lower order (mostly between 5 and 10, indicating a small
to medium change, based on the SRM-values) than those
of the QLQ-H&N35 (mostly 10-20, indicating a medium
to large change, based on the SRM-values).

4. Discussion

The EORTC QLQ-H&N35 has been tested in two
large series of patients. The first analysis was performed
in a sample of 500 patients with newly diagnosed H&N
cancer from four institutions in Norway, Sweden and
The Netherlands [10]. The scale structure proposed in

Differences in mean scores (£S.D.)* of scales and single items of the QLQ-H&N35 between sites (baseline questionnaires only; patients undergoing

active treatment and disease-free patients combined) (1 = 620)®

QLQ-H&N35 Oral cavity Pharynx Larynx P value® RE
(n=191) (n=136) (n=293)
Pain 24+23.1 26+25.9 10+14.7 <0.001 180
Swallowing 19+23.7 26+27.4 10£20.1 <0.001 147
Senses 14423.5 23430.6 14£25.6 0.002 33
Speech 16+21.4 17£21.0 28+26.8 <0.001 81
Social eating 20+£27.6 26+£29.7 10+£20.1 <0.001 132
Social contact 10+18.0 10+17.5 7+14.8 0.6 3
Sexuality 28+36.4 29+34.4 26+33.1 0.8 1
Teeth 214322 254339 13+£25.5 <0.001 38
Opening mouth 22432.6 24+34.0 5+16.4 <0.001 156
Dry mouth 37+36.5 54439.7 31+32.9 <0.001 79
Sticky saliva 31+35.6 45440.6 27431.0 <0.001 44
Coughing 19428.5 26+29.1 28+27.9 <0.001 47
Feeling ill 17426.5 19+28.8 14425.5 0.2 8

RE, relative efficiency.
4 A high score implies a high level of symptoms.
® 2 patients were unclassified.
b Kruskal-Wallis test.



that first study has now been tested and validated in this
larger and more diverse sample (including patients with
recurrent disease and disease-free patients) from 12
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Table 5
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the most widely tested disease-specific HQOL modules
in cancer patients. We have not yet explored cross-cul-
tural differences. This will be the subject of a separate

Differences in mean scores (£S.D.)* of scales and single items of the QLQ-C30 and the QLQ-H&N35 between groups with different Karnofsky
performance status (KPS) (data from first questionnaire only)

KPS 40-80 KPS 90 KPS 100 P value® RE
(n=184) (n=181) (n=257)

QLQ-C30

Physical functioning 71+24.4 86+17.1 92+12.4 <0.001 31
Role functioning 65+36.1 83+25.0 91£19.2 <0.001 23
Emotional functioning 68+28.3 81+21.9 81+21.3 <0.001 9
Cognitive functioning 76+25.6 86+18.8 90+16.7 <0.001 12
Social functioning 76+£28.8 85+22.9 90+17.9 <0.001 11
Fatigue 37+28.6 224228 16+£18.7 <0.001 23
Nausea/vomiting 9+17.7 S+11.6 248.2 <0.001 10
Pain 31430.5 16+22.1 124+20.9 <0.001 19
Dyspnoea 32+34.6 19425.6 12422.5 <0.001 14
Insomnia 33+36.0 214+29.9 204+27.7 <0.001 6
Appetite loss 30+36.4 114£22.3 9+19.7 <0.001 16
Constipation 18+28.0 11£26.0 8+21.1 <0.001 8
Diarrhoea 7£18.9 5+16.3 3+12.2 0.01 3
Financial problems 20+31.2 124248 10+£23.1 <0.001 4
General QOL 56+22.0 714£21.2 754+21.9 <0.001 25
QLQ-H&N35

Pain 25+25.0 17£20.0 13+£19.3 <0.001 9
Swallowing 28+28.3 16+23.3 9+16.5 <0.001 22
Senses 274325 14+£24.6 10+£20.7 <0.001 11
Speech 29+427.3 22424.4 16+21.4 <0.001 8
Social eating 29+31.3 14+22.9 10£19.3 <0.001 22
Social contact 14+21.6 7+14.0 6+12.2 <0.001 9
Sexuality 37+39.1 28+35.1 20+28.3 <0.001 5
Teeth 24+35.9 17£27.0 16+£27.1 0.2 1
Opening mouth 18+31.8 19428.1 124+25.4 0.1 1
Dry mouth 43439.2 35+35.0 37+35.8 0.2 1
Sticky saliva 39+38.0 31+34.4 27+33.6 0.006 3
Coughing 34+32.4 24427.6 20+24.8 <0.001 7
Feeling ill 28+34.2 13£22.3 9+19.0 <0.001 13

RE, relative efficiency.

2 A high score for a functional scale or global QOL implies a high level of functioning or global QOL, whereas a high score for a symptom score
or single item implies a high level of symptoms.

b Kruskal-Wallis test.

Table 6

Means (£S.D.) of scores of scales and single items of the QLQ-H&N35 by symptom rating (data from first questionnaire only)

Symptom rating®

0 1 2 3 4 P value®

QLQ-H&N3S5

Pain 10£14.9 23+20.9 40424.7 43+430.3 79+5.9 <0.001
n=7364 n=148 n=>56 n=26 n=2

Swallowing 8+12.9 27+21.4 29+25.5 68+23.6 77+£13.4 <0.001
n=406 n=140 n=28 n=13 n=>5

Senses 7+16.7 29+27.4 524+27.8 71£29.7 <0.001
n=444 n=284 n=39 n=30

Speech 14+19.7 24+1.7 41426.8 53+28.7 444314 <0.001
n=7305 n=195 n=~067 n=18 n=2

Dry mouth 154+24.2 43+29.0 70+£27.2 89+18.6 <0.001
n=293 n=172 n=71 n=71

4 For symptom rating, NCI toxicity criteria are used (pain, dysphagia, altered taste, speech and mouth dryness, respectively). n <622 due to

missing data.

® One-way ANOVA.
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Table 7
Change over time (before and after treatment) of mean scores (£S.D.)* of scales and single items of the QLQ-C30 and the QLQ-H&N35 (group I
only, n=232)

Before After P value® SRM
QLQ-C30
Physical functioning 84420.6 74+24.6 <0.001 —0.54
Role functioning 77+£31.9 62+34.2 <0.001 —0.45
Emotional functioning 71+25.7 72+24.8 0.7 0.03
Cognitive functioning 83+22.9 79+£25.0 0.002 —0.22
Social functioning 82425.5 76+28.6 <0.001 —0.25
Fatigue 28+25.9 43+28.6 <0.001 0.59
Nausea and vomiting 5+12.9 15£22.5 <0.001 0.44
Pain 24+427.8 33+30.3 <0.001 0.31
Dyspnoea 20+27.6 21429.3 0.5 0.05
Insomnia 274323 35+35.1 <0.001 0.23
Appetite loss 19+£29.7 37+37.8 <0.001 0.43
Constipation 144+26.3 234+32.5 <0.001 0.31
Diarrhoea 6+15.2 8+19.7 0.06 0.13
Financial problems 124252 18+30.4 <0.001 0.23
General QOL 62423.6 54+23.1 <0.001 —0.32
QLQ-H&N35
Pain 22425.2 324273 <0.001 0.28
Swallowing 17425.1 37+28.6 <0.001 0.61
Senses 124+23.1 30+£29.6 <0.001 0.68
Speech 26+26.7 40+29.1 <0.001 0.56
Social eating 16+£24.2 344279 <0.001 0.65
Social contact 9+15.9 18+24.1 <0.001 0.40
Sexuality 31+35.7 41+38.7 <0.001 0.27
Teeth 174+29.2 22+4+32.4 0.06 0.13
Opening mouth 16£29.5 32+36.1 <0.001 0.48
Dry mouth 28+31.1 47438.3 <0.001 0.54
Sticky saliva 28+31.3 48+36.6 <0.001 0.63
Coughing 26+28.4 34+29.7 <0.001 0.23
Feeling ill 22430.1 30+32.6 <0.001 0.27

SRM, standardised response mean.

4 A high score for a functional scale or global QOL implies a high level of functioning or global QOL, whereas a high score for a symptom score

or item implies a high level of symptoms.
® Mann-Whitney test.

The questionnaire was well accepted by the patients
and the compliance was high. The number of missing
items was generally very low. As in other modules [4],
the sexuality items were problematic. Nevertheless,
approximately 90% of patients answered both questions
and few indicated that these questions were inappropri-
ate or upsetting. The main reason that patients did not
answer these questions was because they were sexually
inactive. The time needed for completing both ques-
tionnaires (<20 min in 95% of patients) is very
acceptable and makes it feasible to use them in clinical
studies. Approximately one-quarter (26%) of the
patients needed help, often consisting of help to read the
questions because the patients did not have reading
glasses. In our opinion, this does not mean that the
QLQ-H&N35 is inappropriate or unacceptable. Patients
who were unable to understand the questionnaire
(because they were senile/demented, had severe cogni-
tive impairment, or were illiterate) were excluded from
the study. Measurement of HQOL by proxy might be
considered for these patients [28], but this has not yet
been approved as an acceptable alternative.

Scaling analysis showed the scale structure to perform
very well, indicating a high level of construct validity.
Few scaling errors were observed. The main problem
was the item about painful throat. From a clinical per-
spective, it is understandable that this item had a higher
correlation with the swallowing scale. However, since
this item represents a specific type of pain which is rele-
vant for H&N cancer patients, in particular those with
pharyngeal cancer, it was decided for clinical reasons to
leave this item in the pain scale. The QLQ-H&N35 and
the QLQ-C30 both contain a pain scale and a social
functioning scale; the correlation between the corre-
sponding scales was moderately high. In addition, tak-
ing into account the wording of the items, the pain and
social contacts scale of the QLQ-H&N35 seem to add a
specific H&N dimension to the use of the pain and
social functioning scale of the QLQ-C30.

According to the preliminary analysis [10] some items
(problems with teeth and the last five items) were can-
didates for removal. With regard to the teeth item, from
a clinical point of view this is regarded as an important
item in patients with oral and oropharyngeal cancer.
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There were clear differences between sites. Therefore,
for reasons of content validity, it was decided to keep
this item in the questionnaire. With regard to the last
five items, those can be considered optional. They can
be omitted in studies, in which these data can be reliably
collected by other means. However, it should be realised
that clinicians may not always be aware of the use of
pain killers and nutritional supplements (in particular
those which can be bought without prescription) and
therefore, we have still included them in the questionnaire.

The reliability as assessed by Cronbach’s alpha coef-
ficient (internal consistency) was excellent. A test—retest
procedure was not performed in this study. Test—retest
data are available from an analysis of 120 Swedish
patients 3 years after primary treatment of head and
neck cancer (E. Hammerlid, Sahlgrenska Hospital,
Goteborg, data not shown). In that study, the intraclass
correlations ranged from 0.76 (senses) to 0.94 (social
eating) for the scales and from 0.65 (feeling ill) to 0.86
(dry mouth) for the single items of the QLQ-H&N35.
There was only one r-value below 0.70 (feeling ill).
Thus, the test-retest reliability seems to be comparable
with that of the QLQ-C30 [29].

There were very clear-cut differences in the scores of
almost all scales and single items of the QLQ-H&N35
between disease states, site and patients with different
Karnofsky performance status. The differences between
different disease states clearly reflect differences between
tumour-related symptoms (patients with newly diag-
nosed disease), long-term complications of treatment
(disease-free patients) and the combination of recur-
rence- and treatment-related symptoms (patients with
recurrent disease). For example, pain was most promi-
nent in patients with newly diagnosed or recurrent dis-
ease, whereas dry mouth and sticky saliva (a long-term
complication of radiotherapy to the region of the sali-
vary glands) were most prominent in discase-free
patients and patients with recurrent disease. Differences
between sites also reflected site-specific differences in
symptoms (e.g. high level of speech problems in lar-
yngeal cancer; high level of swallowing problems in oral
and pharyngeal cancer; only small differences in social
contact and sexuality problems between sites). Both the
QLQ-C30 and the QLQ-H&N35 showed a strong cor-
relation between the scores of scales or single items and
the Karnofsky performance status. The only area where
the QLQ-H&N35 failed to show a consistent correlation
pattern was in disease stage. The expected correlation
between more advanced stages and higher levels of
symptoms in patients with newly diagnosed disecase was
not found for the group as a whole or for specific sites.
This is contrary to the results of the previous analysis
[10]. The lack of this correlation may be due to the low
level of the symptom scores of the QLQ-H&N35 in
patients with newly diagnosed disease in this sample,
even in advanced stages, and to the fact that patients

requiring a primary laryngectomy (reflecting very
advanced disease) were not included in this study.

The QLQ-H&N35 was able to detect significant dete-
rioration of symptoms after treatment. The differences
were in the order of 10-20; for the QLQ-C30 this has
been shown to indicate a clinically significant effect [23].

The QLQ-C30 was also able to detect significant dif-
ferences between disease status, sites and patients with
different Karnofsky performance status, although for
disease status and site the differences were less pro-
nounced than those found with the QLQ-H&N?35. This
demonstrates the validity of the QLQ-C30 in H&N
cancer patients, as was shown before, [11] but it also
illustrates the need for a H&N cancer-specific module to
increase the possibility of detecting differences in H&N
cancer-specific HQOL [30]. The specificity of the QLQ-
H&N35 was also illustrated by its sensitivity as mea-
sured by the relative efficiency. When differences
between disease status and sites were studied, higher
relative efficiency values were seen for the physical
symptom scales and items of the QLQ-H&N35 com-
pared with the scales and items of the QLQ-C30.

Version 3.0 of the QLQ-C30 differs from the previous
version with regard to the response format of the phy-
sical functioning scale. It was to be expected that the
scale with the four-point scale would have better relia-
bility than the version 1.0 scale, and the values of
Cronbach’s alpha coefficient and the item—scale corre-
lations confirm this. Similarly, we confirmed that the
new scale was more strongly associated with Karnofsky
performance status scores. The means and standard
deviations for both physical functioning scales happen
to be similar in both studies, but this may well be due to
chance in these two studies; the new scale was not
designed with this specifically in mind. Thus, the antici-
pated improvements in the new scale were confirmed,
and we conclude that the QLQ-C30 version 3.0 should
be used as the current standard in all future studies.

The QLQ-H&N35 has now proven its value in the
assessment of HQOL in H&N cancer patients having
been tested more extensively than other instruments. The
Functional Assessment of Cancer Therapy-H&N scale
(FACT-HN) [31] is used in the same way (in conjunction
with a general cancer module) and has been translated in
various languages. However, the data on reliability and
validity of the FACT-HN are limited [31,32]. Other
instruments have been tested less extensively [33-36] and/
or are aimed at specific subgroups, ¢.g. patients receiving
radiotherapy [37,38]. Moreover, the QLQ-H&N35 has
been tested in 12 countries and nine languages.

Thus, the EORTC QLQ-H&N35, in conjunction with
the QLQ-C30, can be regarded as a standard instrument
to measure HQOL in H&N cancer patients. Copies of
the questionnaire and scoring instructions can be
obtained from the Quality of Life Unit of the EORTC
Data Center in Brussels.
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Appendix. EORTC QLQ-H&N35 © Copyright 1994 EORTC Quality of Life Study Group. All rights reserved.

Patients sometimes report that they have the following symptoms or problems. Please indicate the extent to which
you have experienced these symptoms or problems during the past week. Please answer by circling the number that
best applies to you.

During the past week:

PN R L=

Have you had pain in your mouth?

Have you had pain in your jaw?

Have you had soreness in your mouth?

Have you had a painful throat?

Have you had problems swallowing liquids?
Have you had problems swallowing pureed food?
Have you had problems swallowing solid food?
Have you choked when swallowing?

Have you had problems with your teeth?

Have you had problems opening your mouth wide?
Have you had a dry mouth?

Have you had sticky saliva?

Have you had problems with your sense of smell?
Gave you had problems with your sense of taste?
Have you coughed?

Have you been hoarse?

Have you felt ill?

Has your appearance bothered you?

Have you had trouble eating?

During the past week:

20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.

Have you had trouble eating in front of your family?

Have you had trouble eating in front of other people?

Have you had trouble enjoying your meals?
Have you had trouble talking to other people?
Have you had trouble talking on the telephone?

Have you had trouble having social contact with your family?
Have you had trouble having social contact with friends?

Have you had trouble going out in public?

Have you had trouble having physical contact with family or friends?

Have you felt less interest in sex?
Have you felt less sexual enjoyment?

During the past week:

31.
32.
33.
34.
35.

Have you used pain killers?

Have you taken any nutritional supplement (excluding vitamins)?

Have you used a feeding tube?
Have you lost weight?
Have you gained weight?

Not at all

e b b b e e b e e b e e e e e e e

A little

NSRS RN ISR S I SIS ISR SIS S A S ESE R SR SESE SR SES)

[SORN TN O RN SO RN (ST NS BN (I ST (S O (9

Quite a bit

LUSERUSERUS R USRS REUS R US B US B US BE VS RS BRUS BE VSRR US B US SR US SRS BRUS B US|

(SRR USRRUS VSRR USROS RRUS R US B US B US RS ]

_— ==
e}

Very much

I T T S S S R S e S S e

L i i i i T e

a
7]

R N

Scales and single items

Pain Ttems 1,2, 3,4
Swallowing Items 5, 6, 7, 8

Senses Items 13, 14

Speech Items 16, 23, 24

Social eating Items 19, 20, 21, 22
Social contact Items 18, 25, 26, 27, 28
Sexuality Items 29, 30

Single items

Items 9, 10, 11, 12, 15, 17, 31, 32, 33, 34, 35
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