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INTRODUCTION

During the spring of 1914, the Flemish painter Rik Wouters (1882-1916) developed 
increasingly severe facial pain.1 Initially, he was diagnosed as having chronic sinusitis 
and treated surgically with a Caldwell-Luc procedure. However, the pain persisted and 
he developed trismus and a swelling below his right eye. A tumor of the right maxilla 
was diagnosed, and debulking surgery was performed in October 1915 at the 
University Hospital of Amsterdam. During the operation a major part of the right 
maxilla and palatum was resected, resulting in severe disfigurement. Histological 
examination of the surgical specimen showed a sarcoma (fibrosarcoma 
gigantocellulare). After the operation, both the pain and the trismus persisted, and he 
was able only to eat pureed food. He also developed diplopia and had to use a patch for 
his right eye. After the operation he was treated at the Antoni van Leeuwenhoek 
Hospital in Amsterdam with radiotherapy, both externally (on a large radiation field 
including the nose, both cheeks and ears, and bilaterally on the neck) and locally with 
radium. However, the radiotherapy was discontinued prematurely because it was felt to 
be ineffective.
The front page of this thesis shows a self-portrait of the artist, which was painted 
during the period of radiotherapy. It vividly shows his suffering and loneliness. Despite 
this, the picture is painted in bright red and blue. Interestingly, the eye patch is shown 
on the left side, whereas he was operated on the right side. Apparently, the painter 
(probably using a mirror) has confused left and right, implying possible cognitive 
dysfunction.
After the discontinuation of radiotherapy, Rik Wouters developed locoregionally 
recurrent tumor growth. His physical condition deteriorated. He was in severe pain 
(requiring treatment with morphine) and almost unable to eat. After losing the vision of 
his right eye, he stopped painting. A second attempt at surgery was performed in April 
1916. After the operation, his condition deteriorated further, and Rik Wouters died on 
July 1 lth, 1916, after a long period of severe suffering.
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This history illustrates the enormous impact of cancer in the head and neck area and its 
treatment at that time. Since then, there have been great advances. As a result of 
improved clinical and radiological evaluation, diagnosis of head and neck cancer can 
be made at a much earlier stage. Surgical and radiotherapeutical techniques have 
improved greatly, as well as the possibilities for surgical reconstruction and supportive 
care. Still, even at the present time, patients with head and neck cancer often present 
with advanced disease2 and the impact of the disease and its treatment on quality of life 
may still be severe.

Quality of life of head and neck cancer patients is the subject of this thesis. In this 
chapter a background of quality of life and head and neck cancer will be given, and the 
rationale, aims and design of the studies described in this thesis will be formulated.
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QUALITY OF LIFE

Definition. Although the meaning of the phrase ‘quality of life’ (QOL) is intuitively 
clear, it has proven to be very difficult to be defined precisely. Some of the definitions 
proposed are:
- QOL is the subjective evaluation of life as a whole;3
- QOL is a subjective expression or evaluation of an individual’s physical, mental 

and social situation;4
- QOL refers to patients’ appraisal of and satisfaction with their current level of 

functioning compared to what they perceive to be possible or ideal;5
- QOL is the perceived discrepancy of what one has, and what one wants, or 

expects, or has had (the ‘gap’ theory).6
These definitions highlight some important aspects of QOL.7'12
Firstly, QOL is a subjective experience3,4 and can therefore only be measured optimally 
by the patient him- or herself. Correlations between clinician and patient ratings of 
QOL have been shown to be poor.712 '5 Therefore, clinician-rated QOL instruments 
like the Kamofsky performance status16 or Spitzers QOL-index15 have only limited 
value for measuring QOL.
Secondly, a distinction can be made between a global assessment of QOL on the one 
hand, and dimensions of QOL on the other hand.4,8'12 QOL can be regarded as a 
multidimensional concept that includes several key dimensions: physical functioning, 
disease and treatment related symptoms, psychological functioning, and social 
functioning. Additional considerations in the evaluation of QOL may include spiritual 
or existential concerns, sexual functioning and body image, occupational/role 
functioning, and satisfaction with health care.10
Thirdly, QOL is not a static concept.17 It is always related to some kind of internal 
standard, which may change over time (recalibration) or take a different meaning 
(redefinition or reconceptualization), resulting in the so-called ‘response-shift’.5,6,18 
Thus, changes in QOL over time may be the result of ‘real’ changes (alpha-changes) 
or may be caused by quantitative changes in internal standard due to recalibration 
(beta-changes) or qualitative changes in internal standard due to redefinition or 
reconceptualization (gamma-changes).17’18
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In health-related QOL, clinical variables (e.g., diseases, treatments, symptoms) are 
linked to outcome measures, such as functional status, general health perceptions, 
and overall QOL, combining biomedical and psychosocial paradigms. In an attempt 
to link clinical variables with QOL, Wilson and Cleary proposed a conceptual model 
(Figure l).19 They distinguished five levels of patient outcomes:
1. Biological and physiological factors, whose effect on health are principally 

mediated by changes in cell, organ, or organ system function.
2. Symptoms, defined as a patient’s perception of an abnormal physical, 

emotional, or cognitive state.
3. Functional status, i.e. the ability of the individual to perform particular defined 

tasks. Four key domains of functioning are commonly measured: physical 
function, social function, role function, and psychological function.

4. General health perceptions, which are by definition subjective, and represent an 
integration of biological and physiological factors, symptoms, and functional 
status.

5. Overall QOL, which can be regarded as overall happiness and/or satisfaction 
with life as a whole. Overall QOL is assumed to represent a stable synthesis of 
a wide range of experiences and feelings that people have.
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Figure 1. Relationships among measures of patient outcomes in a health-related QOL 
conceptual model.19

In this model, there are complex relations between these levels, and individual and 
environmental characteristics may influence several of them.
There is an inconsistent relationship between biological or physiological variables 
and symptoms. Certain biological and physiological factors may be profoundly 
abnormal without the patient having any symptoms. On the other hand, symptoms 
may exist without any identifiable abnormal biological or physiological factor. 
Patient-related factors, such as sociodemographic factors, personality and values, 
and environment-related factors, such as support by family, friends and health-care 
workers, may be very influential on symptom experience. Functional status may be 
strongly influenced by symptoms, but also by personality and motivation of the 
patient, and by social and economic support. General health perceptions and overall
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QOL are interrelated, and may be influenced by values and preferences of the 
individual, and by social and psychological support. Values and preferences may 
vary strongly by patient and over time. Finally, nonmedical factors (e.g., income, 
profession, non-professional activities, living situation) may influence overall QOL. 
In this model, relations may be bidirectional. For example, depression may result in 
decreasing overall QOL, but decreased overall QOL may cause depression. The 
arrows in Figure 1 represent the hypothesized dominant associations, but there may 
be reciprocal associations in many cases.
As one moves from left to right in the model, one moves outward from the cell to 
the individual to the interaction of the individual as a member of society. The 
concepts at each level are increasingly integrated and increasingly difficult to define 
and measure. At each level, there is an increasing number of inputs that cannot be 
controlled by clinicians or the health care system. In the following, this model will 
be adapted to function as a basis for the study described in this thesis.

Often, in discussing QOL of cancer patients, the term ‘QOL’ is used, where the term 
‘health-related QOL’ should be used. QOL includes widely valued aspects of life that 
are not generally considered as ‘health’, such as income, freedom, and quality of the 
environment." In the following, for the sake of convenience, the term QOL will be 
used, even though in most instances the term ‘health-related QOL’ would be more 
appropriate.

QOL issues in clinical research and practice. In the past decade there has been an 
enormous increase of interest in QOL issues in oncology.11 •20'21 
In clinical research, QOL is recognized as an important endpoint besides traditional 
endpoints like response rate, disease-free and overall survival.20,21 QOL may be used 
as an endpoint in phase III trials if a) treatments are expected to be equivalent in 
their impact on survival, but different with regard to toxicity, b) one treatment 
results in better survival but has more toxic effects, or c) patients have an extremely 
poor prognosis with or without treatment.8,21,22 Generally, QOL is not considered a 
relevant endpoint in non-randomized phase II studies.
In clinical practice, changes in treatment policies are aimed not only at increasing the 
chances of cure, but also at improving or maintaining QOL during and after 
treatment.23 Sometimes, QOL assessments result in findings which are unexpected 
and sometimes counterintuitive. For example, Sugarbaker et al. compared sarcoma 
patients who had limb-sparing surgery to patients requiring limb amputation.24
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Contrary to their expectation, they found less functional impairment, less emotional 
disturbance, fewer problems with body care and movements, and a better health care 
orientation in the patients who had had an amputation. Other examples include a 
study in which hypofractionated radiotherapy for H&N cancer resulted in similar or 
better QOL in long-term survivors than conventional radiotherapy,25 and studies in 
patients with advanced cancer receiving palliative chemotherapy, in which it was 
shown that intensive chemotherapy resulted in better QOL despite increased toxicity 
of treatment.26 28
Assessment of QOL in clinical practice should lead to early detection of patients with 
impaired QOL. If effective interventions are available for those patients, their QOL 
might improve. Thus, routine assessment of QOL might ultimately lead to 
improvement of QOL. If we succeed in this effort, the measurement of QOL is 
likely to become an increasingly useful clinical tool.19 In geriatry, some randomized 
studies have shown that this can be achieved,29'30 but studies with negative results 
have also been reported.31,32
Interestingly, it has been shown that QOL is a major independent prognostic factor 
for survival in several groups of patients with advanced cancer,33'49 implying that 
QOL measures might be used to assess prognosis and to make choices about treatment. 
It should be noted that almost all of these studies included patients with advanced and 
often incurable disease, who were often treated with palliative chemotherapy. Whether 
QOL also has a prognostic significance in patients with newly diagnosed malignant 
disease is unknown.

Instruments measuring QOL in cancer patients. An instrument measuring QOL in 
cancer patients should meet the following criteria :8,18'50,51
1. It should be reliable. Reliability refers to the ability of an instrument to 

minimize measurement error and therefore provide consistent estimates of 
quality of life. Reliability is usually estimated by assessing the internal 
consistency of the scales of the instrument, as assessed by Cronbach’s alpha 
coefficient. A value of > .70 is generally considered to be adequate.52 Another 
aspect is the ability of the instrument to give comparable results when 
administered on two occasions over a short time during which QOL is not 
expected to change (test-retest reliability).53

2. It should be valid. Validity is probably the most important characteristic of an 
assessment instrument. It reflects the extent to which it measures what it is
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intended to measure. Three types of validity are distinguished: content validity, 
criterion validity, and construct validity.
Content validity refers to the adequacy with which a specified domain of 
content is sampled. It is usually judged by experts in the field (care givers 
and/or patients). Criterion validity refers to the ability of the questionnaire to 
measure what it should measure as compared with some kind of standard. In the 
absence of a 'gold standard', the method of known-groups comparison can be 
used to assess criterion validity.54 Construct validity refers to whether the 
hypothesized scales are actually measuring the underlying construct. Item 
convergent validity (the correlation between an item and the scale to which it 
belongs, corrected for overlap), item discriminant validity (the correlation of an 
item with its own scale as compared with other scales), and correlations 
between scales are used to asses construct validity.55

3. It should be able to detect differences between groups, or changes in QOL 
following treatment or occurring as the disease progresses. This is often also 
regarded as a measure of validity.

4. It should be brief, not upsetting, and easy to understand and complete for the 
patient.

Several patient-rated instruments have been used in cancer patients. Some are 
generic (i.e., not specific for cancer patients) whereas others have been developed 
specifically for cancer patients. Generic instruments include the Sickness Impact 
Profile (SIP),56 the Nottingham Health Profile,57 the MOS Short-form (MOS-SF),58 and 
the EuroQol.59 Cancer-specific instruments include the Functional Living Index- 
Cancer (FLIC),60 the Linear Analogue Self-Assessment Scale developed by Selby,61 the 
Rotterdam Symptom Checklist (RSCL),62 the Cancer Rehabilitation Evaluation 
System-Short Form (CARES-SF),63 the Functional Assessment of Cancer Therapy 
Scale (FACT),64 and the EORTC Core Questionnaire (EORTC QLQ-C30).65 All these 
instruments combine a global or aggregate score and scores for the dimensions of 
QOL. Two of these instruments (the FACT and the EORTC QLQ-C30) are designed to 
be used in conjunction with tumor-specific modules.66,67 All instruments have proven 
reliability and validity. Few head-to-head comparisons between the different 
instruments have been made, and at the present time there is no good reason to prefer 
one instrument over another.68 The choice of the instrument is determined by the type 
of study and patients involved, and, in particular, by the experience of the 
investigator with a specific instrument.
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A major problem in QOL research is posed by missing or incomplete data.8,11'22,69’70 
Missing questionnaires or missing items may introduce a serious bias, because it can 
not be assumed that the loss of data is random and that the patients for whom 
incomplete or no data are available are comparable with regard to QOL to the 
patients with complete data. It is even very likely that patients with poor QOL are 
more likely to drop out from QOL evaluations, introducing a positive selection bias. 
Poor compliance with QOL assessment has been shown in many clinical studies. 
Fortunately, high compliance rates have also shown to be feasible,46 and guidelines 
for maximizing compliance have been given.71

Clinical studies including assessment of QOL show several other conceptual and 
methodological shortcomings.72 In an analysis of 75 randomly selected articles 
having the term ‘QOL’ in their title, it was shown that in only 15% QOL was 
conceptually defined, and in only 36% reasons for choosing a particular instrument 
were given. An aggregation score of QOL was used in 38% of the articles. Patient
rated QOL was sought in only 13% of cases. The authors concluded that “because 
QOL is a uniquely personal perception, denoting the way that individual patients feel 
about their health status and/or other nonmedical aspects of their lives, most 
measurements of QOL in the medical literature seem to aim at the wrong target”.72

In summary, the available data show that measuring QOL is feasible and provides 
important data in research and clinical practice. Although many methodological and 
statistical issues remain to be solved,69,72 instruments with proven reliability and 
validity are available for the analysis of QOL in patient cohorts with specific 
diagnoses and treatments. In this thesis, a prospective study on QOL in head and 
neck (H&N) cancer will be presented.
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HEAD AND NECK CANCER2 73 76

Introduction. In this section a brief overview of the pathology, incidence, causes, 
diagnosis, treatment, and prognosis of H&N cancer will be given. Brief attention will 
also be given to comorbidity and the occurrence of second tumors.

Pathology. Over 90% of malignant H&N tumors are squamous cell carcinomas, 
originating in the lip, the oral cavity, the oropharynx, the nasopharynx, the 
hypopharynx, the larynx, and, much more rarely, in the nose and paranasal sinuses, the 
middle ear and the external auditory canal. Patients may also present with premalignant 
disease (dysplasia or in situ carcinoma).
Malignant salivary gland tumors originate from the major (parotid, submandibular and 
sublingual) and minor salivary glands. Histological subtypes include muco-epidennoid 
carcinoma, adenoid cystic carcinoma, adenocarcinoma, malignant mixed tumor, acinic 
cell carcinoma, and squamous cell carcinoma.
Rare tumor types in the head and neck area include undifferentiated carcinoma of the 
nasopharynx, malignant lymphoma, malignant melanoma, sarcoma, carcinoid tumors 
and esthesioneuroblastoma.

Incidence. Malignant tumors of the head and neck constitute 5-10% of all 
malignancies. Worldwide, more than 500.000 new cases are projected annually. There 
is a large geographical variation in incidence and mortality.
The incidence and mortality by site and by gender in the Netherlands in 1995 are given 
in table l.77

Table 1. Age-adjusted incidence and mortality of head and neck cancer in 1995.77

Males
Incidence

Females Males
Mortality

Females
5 yr-survival

Oral cavity 5.4' 3.1 1.5 0.7 59%
Salivary glands 0.6 0.5 0.3 0.2 70%
Pharynx 4.1 1.3 2.3 0.6 48%
Nasal cavity, middle ear 

and paranasal sinuses 1.1 0.5 0.3 0.1 40%
Larynx 8.6 1.4 2.4 0.3 67%

1 Rates are given as European standardized rate per 100.000 persons
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Etiology. The most important risk factors for squamous cell carcinoma of oral cavity, 
oropharynx, hypopharynx, and larynx are tobacco and alcohol. Chewing tobacco or 
betel nut is a specific risk factor for cancer of the oral cavity. Alcohol potentiates 
tobacco-related carcinogenesis and is also an independent risk factor. Occupational 
risk factors include asbestos (laryngeal cancer), nickel refining (cancer of the nasal 
cavity), woodworking (adenocarcinoma of the paranasal sinuses), and exposure to 
textile fibers (cancer of the nasal cavity). Dietary factors may also play a role. There is 
some evidence that dietary carotenoids and the consumption of fruits and vegetables 
may have a protective role. The Epstein-Barr virus is associated with nasopharyngeal 
cancer. In endemic areas such as south-east Asia, this leads to a very high incidence of 
nasopharyngeal cancer. Genetic predisposition may play a role, in particular in young 
patients and in nonusers of tobacco and alcohol. The causes of squamous cell 
carcinomas of other sites, and of salivary gland tumors and other rare H&N tumors are 
largely unknown.

Diagnosis and staging. Endoscopic examination with the patient under anesthesia is 
the definite diagnostic and staging procedure and is performed in almost all patients. 
The diagnosis of head and neck cancer is based on a biopsy, usually taken during 
endoscopy. For preoperative evaluation of lymph nodes, fine needle aspiration is often 
used. EJltrasound and/or CT-scanning are increasingly used as part of the clinical 
staging procedure. The TNM staging system integrates all clinically available 
information, including that obtained by endoscopy and radiologic examination.78 The 
T-staging refers to the size and/or local extension of the primary tumor and varies per 
site. The N-staging refers to nodal stage (N0=no regional lymph nodes; Nl=single 
lymph node <3 cm; N2=single lymph node 3-6 cm or multiple lymph nodes <6 cm; 
N3=lymph node(s) >6 cm). N-stage is more strongly related to prognosis than T-stage. 
The M-stage refers to distant metastases (M0=no distant metastases; Ml=distant 
metastases present). The presence of distant metastases (usually in the lung, sometimes 
in bone or liver) reflects incurable disease.
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The AJCC-classification integrates T-, N- and M-stage:

Stage 0 Tis(in situ), NO, MO
Stage I Tl, NO, MO
Stage II T2, NO, MO
Stage III T3, NO, MO

Tl-3, Nl, MO
Stage IV T4,any N, any M

Any T, N2-3, any M
Any T, any N, M1

Approximately one third of patients present with limited disease (stage 0, I or II) and 
two thirds with stage III or IV disease. Occasionally, patients present with lymph node 
metastases in the neck of no obvious primary origin, even after extensive evaluation.

Comorbidity. The majority of patients with H&N cancer is elderly and they often have 
chronic heart, lung and liver disease, and other comorbid conditions related to alcohol 
ingestion and smoking. These problems may interfere with optimal treatment and 
influence prognosis. They are estimated to account for approximately 30% of deaths 
among patients with head and neck cancer.79,80

Treatment. Surgery and radiotherapy are the mainstay of treatment of H&N cancer. 
Single modality treatment is usually sufficient for patients with squamous cell 
carcinoma presenting with limited disease, e.g. surgery (of the primary tumor, and 
sometimes of the neck) or radiotherapy for cancer of the oral cavity, and radiotherapy 
for laryngeal cancer. In patients with premalignant disease or stage I disease of the 
larynx, laser surgery is sometimes performed.
For patients with locally or regionally advanced disease, extensive surgery (usually of 
the primary tumor and of the neck), followed by radiotherapy, is often necessary, 
unless the patient is unable to undergo surgery, or has unresectable disease.
For anatomical reasons, surgery is never performed for nasopharyngeal cancer. 
However, this tumor is very sensitive to radiotherapy and even in advanced disease, 
good results can be achieved with radiotherapy alone.
Chemotherapy has limited value in the primary treatment of squamous cell carcinoma 
of the head and neck. Combined chemotherapy and radiotherapy (either subsequently
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or concurrently) may be used to preserve the larynx in advanced laryngeal81 or 
hypopharyngeal82 cancer, or in the treatment of unresectable disease.83 
In salivary gland tumors and other tumors of the head and neck, surgery with or 
without postoperative radiotherapy is the treatment of choice, with the exception of 
malignant lymphoma, for which chemotherapy and/or radiotherapy are given.

Prognosis. The prognosis is highly dependent on stage. Patients with stage I or II 
disease have a 60-80% chance of cure. In these patients, other diseases or second 
cancers pose a greater threat to survival than recurrence of the primary tumor. If they 
have a recurrence after single modality treatment, cure may still be possible with local 
treatment.
The prognosis of patients with stage III or IV is much worse and only 20-40% can be 
cured. The majority of these patients will die, usually as a result of incurable 
locoregionally persistent or recurrent disease.

Second tumors. Patients with squamous cell carcinoma of the head and neck are prone 
to second tumors of the head and neck, bronchus and other sites related to smoking. 
These second tumors may occur concurrently or subsequently. This increased risk is 
due to the exposure of the entire mucosa of the head and neck region, the lung, and 
other organs to carcinogens like tobacco and alcohol. This may be particularly relevant 
for patients with cancer of the oral cavity, where the entire oral cavity and oropharynx 
may be at risk for multiple tumors (‘oral field cancerization’). In patients who continue 
to smoke and/or use alcohol, the risk of a second primary tumor is cumulative and may 
as high as 3-5% per year.
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THE IMPACT OF HEAD AND NECK CANCER ON QUALITY OF LIFE AND 
MOOD

Background. QOL is particularly relevant for patients with H&N cancer because 
social interaction and emotional expression depend to a great extent upon the 
structural and functional integrity of the head and neck region.84 Not only the disease 
itself, but also its treatment (surgery and/or radiotherapy, and sometimes also 
chemotherapy), may lead to severe physical and psychosocial sequelae. Many factors 
determine QOL in these patients, including the impact of the diagnosis, premorbid 
personality and social support (often in relation to tobacco and/or alcohol abuse), and 
the sequelae of treatment.84,85
As in all patients faced with the diagnosis of cancer, H&N cancer patients are 
confronted with the fears of death, loss, and pain. This may result in shock, numbness, 
or overt distress manifested as anxiety and/or depression. Concomitant with a history 
of heavy tobacco and alcohol use, many H&N cancer patients tend to have poorly 
developed coping skills.86,87 In one study, personality disorders were diagnosed in 18% 
of H&N cancer patients.88 Poor personality-based coping responses can result in 
adjustment difficulties. Successful adaptation also depends on the social network of the 
patient. Already before diagnosis, social support may be poor, particularly in relation to 
substance abuse. After treatment, social functioning may be compromised by changes 
in appearance and communication.
Recovery after treatment may also be compromised by alcohol withdrawal symptoms 
(including delirium tremens and seizures), Korsakoffs syndrome, and alcoholic 
dementia, and, to a much lesser degree, tobacco withdrawal symptoms (irritability, 
restlessness, sleep disturbances, impaired concentration and memory, and anxiety). 
These problems are particularly relevant for the perioperative period, but may also 
have implications for long-term adaptation. Other co-morbid alcohol- and tobacco- 
related physical conditions (e.g. liver disease, heart disease, chronic obstructive 
pulmonary disease) or the occurrence of subsequent second alcohol- and tobacco- 
related tumors may also influence rehabilitation.
The sequelae of treatment are a major determinant of QOL.89'91 They depend to a great 
degree on the site of the tumor and type and intensity of treatment. A distinction should 
be made between short-term (reversible) and long-term (irreversible) sequelae. 
Short-term sequelae include surgical wounds, postoperative complications like 
infections or fistulas, mucositis and acute skin reactions during and shortly after 
radiotherapy, and chemotherapy-associated toxicity (nausea and vomiting, mucositis,
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bone marrow depression, hair loss). Quite often, in the postoperative period, and 
during and shortly after radiotherapy nutrition is problematic and enteral or parenteral 
feeding may be necessary.
Long-term sequelae include changes in body image and appearance, pain, problems 
with chewing (often related to trismus or problems with teeth or dentures) and eating, 
salivary problems (drooling, sticky saliva, dry mouth), changes in taste and smell, 
dysphagia, impaired speech, tracheostoma and respiratory problems, shoulder 
dysfunction, fibrosis of the skin, and osteoradionecrosis. The consequences of 
treatment may interfere greatly with daily life. Rehabilitation (defined as an active, 
changing process focused on assisting patients to achieve optimal functioning after 
treatment, within the limits imposed by the disease entity) is of utmost importance, and 
should start already before treatment.90,91 The use of prostheses and optimal 
reconstructive surgery, oral hygiene, nutritional support, swallowing and speech 
revalidation, airway management, physical therapy, and giving information and 
emotional support are major components of the rehabilitation process.

Psychological distress and depression in H&N cancer patients. Several studies 
looked at psychological distress and/or depression in H&N cancer patients, both 
before92'95 and after15'101 treatment. All studies were cross-sectional. Two of these 
studies used DSM criteria,92,96 whereas the others used questionnaires including the 
General Health Questionnaire,92,97,100,101 the Hospital Anxiety and Depression Scale,97 '00 
the Millon Clinical Multiaxial Inventory,93,94 the Center of Epidemiological Studies 
Depression Scale,98 the Profile of Mood States98 the Leeds Scale for Self-assessment 
of Depression,92 the Multiple Affect Adjective Check List,99 and the Comprehensive 
Psychopathologie Rating Scale.95 Many of these questionnaires use cut-off scores to 
define possible or probable cases of depression. The General Health Questionnaire also 
uses a cut-off score for psychological distress.
In studies in patients with biopsy proven H&N cancer before treatment, scores above 
the cut-off for psychological distress were found in 48%92 and for depression in 29- 
40% of cases.92'94 Two studies compared scores of patients who were later found to 
have a positive biopsy, to patients who had a negative biopsy. The results were 
contradictory. One study found a higher prevalence of depression in patients with a 
positive biopsy92 whereas another study found no differences.94 Unmarried persons 
were found to have a higher level of depression in one of these studies.93 In the same 
study, there was no relation between stage of disease and depression.
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In cross-sectional studies in patients months to years after treatment, psychological 
distress was found in 30-50%,96’97’100'101 whereas significant scores for depression were 
found in 15-40%.96’97'100 In one study, there was a suggestion of a marked deterioration 
of psychological lunctioning several years after treatment.99 Relations were found 
between female gender and younger age, and a higher level of psychological distress,97 
and between malnutrition and depression.95
Although the levels of psychological distress and depression varied considerably and 
few studies have used DSM-criteria, there seems to be a high incidence of 
psychological distress and depression in patients with H&N cancer, both before and 
after treatment. However, the numbers of patients studied were often relatively small 
and prospective studies are lacking. These findings should be compared to the 
occurrence of depression in other types of cancer and in the general population.
In a sample of 215 randomly accessed cancer patients, using DSM-III criteria, 
disorders in which depressed mood plays a prominent role occurred in 18% of the 
patients; the majority of these were classified as adjustment disorders.103 In a study in 
456 patients in an out-patient oncology setting, using the Hospital Anxiety and 
Depression Scale and the Beck Depression Inventory, a prevalence of depression of 
14% was found.104 The prevalence of depression by cancer site varies widely, from 1% 
to 53%.105,106 This variability is due to several factors: diagnostic method, definition of 
depression, hospitalization status, time since diagnosis, and disease stage. One of the 
problems of diagnosing depression in cancer patients is that some of the symptoms 
used as criterion for diagnosis may be caused directly by the cancer and/or its 
treatment. However, if symptoms which can be secondary to cancer are excluded as a 
criterion for depression, the prevalence of depression is only slightly lower.85 Studies 
comparing the prevalence of depression and other psychiatric disorders in different 
types of cancer are not available. Therefore, it is difficult to say whether depression 
occurs more frequently in H&N cancer than in other types of cancer.
One study compared the health status of H&N cancer patients, comparing the scores on 
the MOS-SF to United States population norms.107 In this study, H&N cancer patients 
scored significantly lower on the mental health scale of the MOS-SF, regardless of age.
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Several factors are known to influence the risk of psychological distress and depression 
in cancer patients.108 These fall into four broad categories:
1. Cancer-related factors: advanced stages, functional limitations, pain and other 

physical symptoms, tumor site, nutritional, endocrine and metabolic 
complications, and neurological and paraneoplastic syndromes;

2. Cancer-treatment-related factors (e.g., the use of opioids, corticosteroids, 
chemotherapeutic agents, or radiotherapy of the brain);

3. Psychiatric history: depression, bereavement experience, substance abuse, anxiety 
and psychotic disorders;

4. Social factors: concurrent life stresses, absence of social support, family cancer 
history.

Female gender and younger age have also been suggested as risk factors for 
psychological distress in cancer patients.109
Several of these factors may play a role in H&N cancer. In these patients, there often is 
a history of substance abuse and social support is often lacking. In relation to this, 
there may be a history of psychiatric illness. Moreover, patients often present with 
advanced disease and treatment may have profound physical sequelae. Pain and 
malnutrition occur frequently.
In conclusion, there is some evidence for a high incidence of psychological distress 
and depression in H&N cancer patients. However, prospective studies are lacking and 
a detailed analysis of factors influencing psychological distress and depression in this 
patient group is also lacking.
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RATIONALE AND AIMS OF THE THESIS

Background. In the past (up to the early nineties) there has been relatively little 
attention for QOL of H&N cancer patients, at least from the patient point of view. 
Their needs and problems have been well recognized, but most studies focused on 
physical rehabilitation and used clinician-rated instruments or, at best, interviews or 
patient-rated instruments, which were developed for one study only. There has always 
been relatively much attention for laryngectomees, in particular with regard to speech 
revalidation.98,11(M 15 Some studies focused on cancer of the oral cavity and 
pharynx.89,96'"6'119 Many of these studies documented the frequency and severity of 
physical sequelae of treatment. Psychosocial aspects received limited structural 
attention.
In a review on psychosocial aspects of H&N cancer in 1986, Pruyn et al. concluded 
that there was great variability in the reported results of rehabilitation and that solid 
insight which factors influenced rehabilitation was lacking.120 Two more recent 
reviews of studies on QOL in H&N cancer patients concluded that there were major 
methodological problems in the studies performed up to that time.121122 The great 
majority of the studies were retrospective or cross-sectional, and based on small, 
heterogenous samples of patients. QOL was often not defined and instruments with 
unproven reliability and validity were frequently used.
We therefore decided to initiate a prospective study of QOL and mood in a large 
sample of H&N cancer patients. We were interested in the following issues: measuring 
QOL in these patients, describing the short- and long-term change of QOL after 
treatment, analyzing the determinants of QOL, and assessing the prognostic 
significance of QOL and sociodemographic factors with regard to disease-free and 
overall survival.

Research model. As a basic conceptual model, we adapted and operationalized the 
model of Wilson and Cleary.19 The following levels were recognized: H&N cancer and 
its treatment, symptoms (physical and psychological), functioning (physical, cognitive, 
emotional, social, and role) and global QOL. Disease-free and overall survival were 
added as an outcome measure.
In accordance with the model of Wilson and Cleary,19 we introduced individual and 
environmental characteristics influencing QOL outcomes in our model. With regard to 
individual characteristics outcomes, the influence of sociodemographic factors, coping
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and locus of control was studied. With regard to environmental characteristics the role 
of social support was analyzed.
Sociodemographic factors (age, gender, marital status, socioeconomic status) may have 
an influence on QOL outcomes and prognosis with regard to disease-free and overall
survival.93,97,107,123'126
Coping refers to the way in which people respond and behave in response to a stressful 
event.127,128 Coping can be regarded as a more or less stable personality trait or as a 
process or behavior, which is more dependent on circumstances.129,130 The role of 
coping in adjustment to chronic diseases (including cancer) has received much 
attention.130'133 In several studies in patients with cancer, coping is related to emotional 
distress131'133 and an influence of coping on survival has also been described.134,135 
Coping can be assessed in many ways and several dimensions of coping are 
distinguished.129,130 Important distinctions are problem-focused versus emotion-focused 
coping, and avoidant versus approach or active forms of coping. Coping may also be 
used to mobilize support. In our study, the following dimensions of coping were 
analyzed: active, avoidance, palliative, and religious coping, and seeking support.136 
Locus of control refers to beliefs which people have that the cause or course of specific 
events (e.g., illness) is attributed to personal (internal control) or situational (external 
control) elements.137'140 It is regarded as a stable personality characteristic and may be 
an important determinant of coping. Locus of control has an influence on the way 
people feel in control of their situation and on their adjustment to it.137"139 In our study 
we analyzed internal control over both the cause and the course of the disease, control 
attributed to relevant others, and religious control.138,141
Finally, social support may be an important determinant of QOL,142'148 and, perhaps, 
also of survival.148,149 Important dimensions of social support are received versus 
available support, and emotion-oriented (emotional or appraisal) versus problem- 
oriented (informational and instrumental) support.147 In our study, we distinguished 
several types of both received and available support (emotional, informative, 
instrumental, and appraisal).151'153
As mentioned before, coping and social support may be interrelated: coping may be 
used to mobilize support, but social support may also determine coping.150 In our model 
(in contrast to the model proposed by Wilson19) this interaction is represented by 
bidirectional arrows between coping/locus of control and social support.
The adapted research model is shown in Figure 2 (see next page).
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Choice of QOL instruments. At the time of initiation of the study, no validated 
instrument existed for measuring patient-rated QOL in H&N cancer. We decided to 
use an instrument which was being validated at that time by the EORTC: the EORTC 
H&N cancer module (QLQ-H&N35, see Appendix II).154,155 This instrument is used in 
conjunction with the EORTC Core Questionnaire (QLQ-C30, see Appendix I).65 
Because of the high prevalence of depression in H&N cancer patients, it was felt 
important to include a measure of depression. For this purpose, we choose the Center 
for Epidemiological Studies Depression (CES-D) Scale (see Appendix III), which is an 
instrument originally developed for measuring depression in the general (non
psychiatric) population.156 The Dutch translation has been validdfèd. It has the 
advantage of containing few questions about physical symptoms of depression, which 
might be caused by cancer or its treatment. The CES-D has been used in head and neck 
cancer patients.98,158,159

Aims of the thesis. The aims of the thesis are fourfold:
1. To test the reliability and validity of the EORTC H&N cancer module (QLQ- 

H&N35)154,155 in conjunction with the EORTC Core Questionnaire (QLQ-C30)65 
in H&N cancer patients (Chapter 2 and Appendix IV);

2. To describe prospectively QOL and mood in these patients before and after 
treatment (Chapters 3, 4 and 5);

3. To identify determinants of QOL and mood (Chapters 6, 7, 8 and 9);
4. To study the prognostic significance of sociodemographic factors and pre

treatment QOL on disease-free and overall survival (Chapter 10).
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DESIGN OF THE STUDY

Most of the results described in this thesis are derived from a large prospective study in 
the Netherlands, which was started in 1994, supported by a grant from the Netherlands 
Society for Scientific Research (NWO).160
Patients were eligible for the study if they had squamous cell carcinoma of the oral 
cavity, oropharynx, hypopharynx or larynx treated with surgery and/or radiotherapy 
with curative intent. Other inclusion criteria were: age less than 80 years; no previous 
or synchronous malignancies; no cognitive impairment; ability to understand and to 
read Dutch.
During the inclusion period (May 1994-June 1996) 266 patients met the inclusion 
criteria. Fifty-eight patients refused to participate in the study (refusal rate 24%), 
resulting in a sample of 208 patients. Patient characteristics are summarized in Table 2. 
The patients completed a questionnaire before treatment and 6, 12, 24 and 36 months 
later.
The questionnaire consisted of (among others) the EORTC QLQ-C30(+3), the EORTC 
QLQ-H&N35, the CES-D, the Social Support List Interactions, the Social Provisions 
Scale, the Openness to Discuss Cancer in the Nuclear Family Scale, the Utrecht 
Coping List, and the Cancer Locus of Control Scale.
The European Organization for Research and Treatment of Cancer (EORTC) Core 
Quality of Life Questionnaire (QLQ-C30, see Appendix I) is a widely used questi
onnaire incorporating a range of QOL issues relevant to a broad range of cancer 
patients.65 It has been validated for many types of cancer including head and neck 
cancer.154 It contains five functional scales (physical, cognitive, emotional, social, and 
role), three symptom scales (fatigue, pain, and nausea and vomiting), a global QOL 
scale and six single-items (dyspnoea, insomnia, appetite loss, constipation, diarrhoea 
and financial difficulties). Version 30(+3) contains two additional items on role 
functioning and one additional item on overall health. The EORTC QLQ-C30(+3) is 
meant to be used in conjunction with a tumor-specific module.
The EORTC Head and Neck Cancer Quality of Life Questionnaire (H&N35, see 
Appendix II) is a module used for assessing QOL in head and neck cancer 
patients.154’155 It contains seven symptom scales (pain, swallowing, senses (taste/smell), 
speech, social eating, social contacts, and sexuality) and six symptom items (teeth 
problems, open mouth (trismus), dry mouth, sticky saliva, cough, and feeling ill).
All scales and items of the EORTC QLQ-C30(+3) and H&N35 range in score from 0 
to 100. A high score for a functional or global QOL scale represents a high level of
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functioning or global QOL, whereas a high score for a symptom scale or item 
represents a high level of symptoms or problems.161
The Center for Epidemiologic Studies-Depression Scale (CES-D, see Appendix III) 
results in a total score ranging from 0 to 60. A high score reflects a high level of 
depression. A cut-off point of 16 can be used, patients with a score of 16 or more being 
classified as having significant depressive symptomatology.162
Actually received social support was measured with the Social Support List 
Interactions.151163 Four types of received social support were measured: emotional 
support in general and in stressful circumstances, instrumental support, and appraisal 
support. It was complemented with items concerning informative support, from the 
Inventory of Socially Supportive Behavior.152
Available support was measured with the Social Provisions Scale.153 Four types of 
available support were measured: emotional, informative, instrumental, and appraisal 
support.
The extent of the social network was measured with two questions about the number of 
individuals of the professional and informal network.147
Communication within the nuclear family was assessed with the Openness to Discuss 
Cancer in the Nuclear Family Scale.164 In a study in 498 patients with breast cancer or 
Hodgkin’s disease a one factor structure was established, resulting in a scale consisting 
of eight items. In a study in 133 patients with head and neck cancer the reliability and 
validity of this scale was confirmed.164
Coping was measured with the short version of the Utrecht Coping List.136,147 Five 
types of coping were measured: active, avoidance, palliative, and religious coping, and 
seeking support.
Locus of control was measured with the Cancer Locus of Control Scale.138,141 The 
reliability and validity of this questionnaire were tested in samples of head and neck 
cancer141 and breast cancer138 patients. Initially, a three factor structure was proposed, 
consisting of the following scales: internal control over the cause of the disease, 
internal control over the course of the disease and religious control. However, the 
scale ‘internal control over the course of the disease’ contains several items about 
control by relevant others. When we analyzed our own data we found a four-factor 
structure, in which the original scale was divided into two scales: ‘internal control over 
the course of the disease’ (now containing only items with regard to internal control) 
and a scale ‘control attributed to relevant others’.165
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The results of this study are described in Chapters 3 to 10 and in Appendix IV. In most 
instances, subgroups (based on site or disease status) were used for analyses.

The results of two other studies were also used for this thesis. Firstly, a large 
Scandinavian prospective study on QOL in H&N cancer patients was started in 
1992.166 The results of the Dutch and the Scandinavian study were combined for a 
preliminary validation study of the EORTC QLQ-H&N35 and reported in Appendix 
IV. Secondly, the EORTC Quality of Life Study Group initiated a large international 
field study of the reliability and validity of the EORTC QLQ-H&N35 and the QLQ- 
C30.167 In this study, version 3.0 of the EORTC QLQ-C30 was used. The results of this 
study are reported in Chapter 2.
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Table 2. Patient characteristics.

Total number 208

Median age (range) 60 yrs (29-78)

Sex: - Male 163 (78%)
- Female 45 (22%)

Site: - Oral cavity 85 (41%)
- Oropharynx 15 (7%)
- Hypopharynx 11 (5.5%)
- Larynx 94 (45%)
- Oral cavity + oropharynx 2(1%)
- Oral cavity + larynx 1 (0.5%)

AJCC stage: - 0 2(1%)
-I 69 (33%)
- II 53 (25%)
-III 12 (6%)
- IV 72 (35%)

Treatment: - Surgery 40 (19%)
- Radiotherapy 91 (44%)
- Surgery + radiotherapy 77 (37%)
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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&N35 was responsive to differences between diagnosis groups, site and 
patients with different Kamofsky performance status, and to change 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 conjunction with the QLQ-C30, appears to be reliable, valid and applicable 
to broad multi-cultural samples of head and neck cancer patients.
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INTRODUCTION

Having head and neck (H&N) cancer may be a shattering experience. These patients 
not only have to face a life-threatening disease, but also have to deal with the impact 
of the disease and its treatment on appearance 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 Measuring HQOL in these patients is 
therefore of great importance.
The European Organization for Research and Treatment of Cancer (EORTC) Quality 
of Life Study Group has developed a strategy for measuring HQOL in clinical trials.3 
A tumor-specific module, e.g. a breast cancer4 or a lung cancer module,5 is used in 
conjunction with a general cancer questionnaire - the QLQ-C30.6 These modules are 
developed according to the guidelines of the EORTC Quality of Life Study Group.7 
An EORTC H&N cancer specific module was developed according to these 
guidelines.8 The current 35-item version (QLQ-H&N35, see Appendix II) 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, started in 1993, included 
500 patients with newly diagnosed disease in four centers in Norway, Sweden and The 
Netherlands.10 Following this study, a structure was proposed 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 pain killers, nutritional supplements and feeding tube, and to 
weight decrease or increase).
The final EORTC field study of the module was initiated 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 international 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 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.
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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 QLQ-H&N35.
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PATIENTS AND METHODS

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 
undergoing active treatment (group I) or were disease-free one to three and a half years 
after treatment (group II).
Group I was subdivided into five subgroups: newly diagnosed patients with laryngeal 
cancer receiving radiotherapy 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, independent of previous treatment: 
disease-free patients with cancer of the larynx (IIA) 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 tumor 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 performance status. Informed consent (oral or 
written) was obtained from all patients and the study was approved by the national or 
institutional ethical committees.

Questionnaires and data collection. Patients completed the EORTC QLQ-C30 
(version 3.0), the EORTC QLQ-H&N35 and a debriefing questionnaire before the start 
of treatment (group I) or at a regular follow-up visit one to 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 to 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-C306 is a cancer specific questionnaire which has been used in 
H&N cancer patients.10'17 The current version 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.
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The EORTC QLQ-H&N35810 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 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 to 
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 tumor or relapse, stage, 
previous and/or subsequent treatment, Kamofsky performance status,18 weight loss, 
selected symptoms/side-effects (graded according to the NCIC toxicity criteria19), co
morbidity and the use of pain medication or antiemetics.

Analysis
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 
.70 was considered to be adequate.20
Construct validity. Construct validity refers to whether the hypothesized scales are 
actually measuring the underlying construct. Multitrait scaling analysis21 was used to 
confirm the proposed scales of the QLQ-H&N35.10 Evidence of item convergent 
validity was defined as a correlation of .40 or greater between an item and its own 
scale (corrected for overlap). Item discriminant validity was based on the comparison 
of the correlation with its hypothesized scale as 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 (>.70) may indicate that two scales assess the 
same or highly related constructs.
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Criterion validity. Criterion validity refers to the ability of the questionnaire to 
measure what it should measure. In the absence of a 'gold standard', the method of 
known-groups comparison22 was used to assess criterion validity. For this purpose, the 
ability of both questionnaires 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.
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 suggested to be clinically important for the QLQ-C30.23 Change 
over time was assessed in group I patients comparing pretreatment to posttreatment 
values.
Statistical methods. The statistical software SPSS 6.1 for Windows24 was used for the 
descriptive analysis. The Kruskal-Wallis test was used to detect differences between 
groups. The relative efficiency (RE) is the relative ability of the scales to detect group 
differences, calculated as the ratio of F-statistics. The scale or item with the lowest chi- 
squared statistic 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 standardized 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.25 To protect against problems associated with 
multiple significance testing, a conservative p-value of <0.01 was regarded as 
statistically significant. The MAP-R21 and STATA-software 21 were used for the 
reliability and scaling analyses.

51



RESULTS

Patient characteristics. A total of 622 eligible and evaluable patients was included in 
the study: 204 patients with newly diagnosed 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 
represented the full range of sites, stages, and treatments of H&N cancer.

Compliance. The percentage of missing items in both questionnaires 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%, respectively) and weight gain 
(3.9%).
All patients in the study completed at least one questionnaire. Of the 262 patients of 
group I, only 30 (11%) failed to complete a second questionnaire, reasons being: the 
patient felt too ill (n=3); the clinician or nurse felt the patient was too ill (n=5); 
administrative failure (n=6); patient withdrawal, no reason given (n=4); death (n=5); 
or other reasons (n=7).
A debriefing questionnaire was available for 529 patients (85%). It took the patients a 
median of 13 minutes to complete both questionnaires. Ninety-five percent completed 
both questionnaires within 20 minutes. Twenty-six percent of the patients received 
help to complete it, mostly by a psychologist, nurse or partner. The help usually 
consisted of reading the questions to the patients and completing the form for them. 
Eleven percent 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. Three percent found items to be upsetting; in almost all cases, this related 
to the sexuality items.*

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, pharynx, 
and larynx), with hn4 showing the highest correlation with the swallowing scale. 
Probable scaling errors were counted for the item about bothersome appearance 
(hnl8). Although this item was hypothesized to be part of the social contacts scale, it 
was more highly correlated with the social eating scale than with its own scale. 
Similarly, the item about trouble eating (hnl9), hypothesized to be part of the social
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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 16 (being hoarse), which in the oral cavity subgroup was more 
highly correlated with the swallowing scale than with the speech scale.

Reliability. The internal consistency of the proposed scales was found to be adequate, 
with Cronbach’s alpha coefficients between .71 and .94 for all scales. When the 
analysis was repeated for each group and site, all scales again showed Cronbach’s 
alpha coefficients of >.70, with the exception of the senses scale for which 
Cronbach’s alpha coefficient was .68 in the pharynx subgroup.

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 I), the distribution moved towards the 
negative side, but remained skewed. However, the full range of scores was observed 
for all scales and single items.

Construct validity of the QLQ-H&N35. Most of the scales of the QLQ-H&N35 
showed a correlation of <.70 with the scales of the QLQ-C30 or the other scales of the 
QLQ-H&N35, implying a high discriminant validity of the H&N cancer specific 
scales, with the exception of the swallowing and social eating scales, which showed a 
correlation of .73. The correlation between the pain scales of the QLQ-C30 and the 
QLQ-H&N35 was .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 
symptom scale) of the QLQ-H&N35 was -.58. None of the single items of the QLQ- 
H&N35 showed a correlation of >.70 with any of the scales of either questionnaire.

Reliability and validity of the physical functioning scale of the QLQ-C30. The new
response format of the physical functioning scale of the QLQ-C30 has never been 
tested formally. 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 et 
al.10 Baseline patient characteristics, including the mean Kamofsky score, were 
comparable in both studies. The Cronbach’s alpha coefficient for the newer physical
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functioning scale, using 4-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 contributed little to the overall scale; the other items correlated with the new 
scale more strongly than for the old scale. The new scale had stronger association with 
the Kamofsky performance status.

Known groups comparisons. Differences in the scales and single items of both 
questionnaires between patients with newly diagnosed disease, patients with recurrent 
disease and disease-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, pain, insomnia, appetite loss and general QOL. Patients 
with recurrent disease had the worst values. For the QLQ-H&N35, there were 
significant differences for all the scales and single items (with the exception of teeth 
and cough). Again, patients with recurrent disease had the worst values. For the senses 
scale and the dry mouth and sticky saliva items, disease-free patients had worse scores 
than patients with newly diagnosed disease. RE-values were generally high, with the 
exception of the teeth item.
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, respectively) and appetite loss items 
(18, 24, and 10, respectively). Differences between sites for the scales and single items 
of the QLQ-H&N35 are shown in Table 4. Patients with cancer of the oral cavity or 
pharynx had worse scores for pain, swallowing, social eating, teeth problems and 
trismus, whereas patients with laryngeal cancer had worse scores for speech and 
cough. Patients with pharyngeal cancer scored worst for the senses scale and the dry 
mouth and sticky saliva items. All symptom single items and scales of the QLQ- 
H&N35 had high RE-values.
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 significant 
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 analyzed separately, the number of patients in each 
group was smaller and no significant differences between stages were found.
The differences in mean scale scores between patients with different Kamofsky
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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 or toxicity scores for pain, mouth dryness, dysphagia, 
nausea/vomiting, diarrhoea, dyspnoea and speech were compared to the scores of the 
corresponding symptom scale or item, there was a high correlation, patients with 
higher grades reporting significantly higher scores (data not shown).

Change over time. Change over time (i.e. comparison of scores before and after 
treatment in group I) is shown in Table 6. 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 to 20, indicating a medium to large change, 
based on the SRM-values).
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Table 1. Patient characteristics (n=622).

_____________Active treatment._____  Disease-free
Newly diagnosed Recurrent

Larynx Oral/pharynx All sites Larynx Oral/
Phar.

Radio. Radio. Surg. Surg. Chemo.
IA IE IC ID IE HA IIE Total

Male/female 81/7 54/14 29/19 24/8 22/4 164/21 131/44 505/117
Median age (years)
Site

66 65 66 62 55 65 60 63

- Oral cavity - 20 43 12 9 - 107 191 (31%)
- Oropharynx - 31 3 3 5 - 41 83 (13%)
- Nasopharynx - 9 - 1 3 - 8 21 (3%)
- Hypopharynx - 7 2 2 2 - 19 32 (5%)
- Larynx 88 - - 14 6 185 - 293 (47%)
- Unclassified
AJCC stage

" 1 " - 1 “ 2 (.3%)

-I 48 7 12 - - - - 67 (33%)
-II 16 16 11 - - - - 43 (21%)
-III 14 22 10 - - - - 46 (22%)
-IV
Previous treatment1

10 23 15 " - - - 48 (24%)

- Surgery - - - 20 16 68 119 223 (53%)
- Radiotherapy - - - 18 22 177 132 349 (83%)
- Chemotherapy
Kamofsky performance status

_ “ 4 9 9 28 50 (12%)

- 100 44 19 23 8 4 81 78 257 (42%)
-90 24 25 13 11 9 48 51 181 (29%)
- 40-80
Countries

20 24 12 13 13 56 46 184 (29%)

- Norway 8 9 - 1 2 8 8 36 (6%)
- Sweden 10 5 11 4 3 14 16 63 (10%)
- Finland 4 7 11 4 - 16 21 63 (10%)
- United Kingdom 21 19 2 3 - 29 18 92 (15%)
- The Netherlands 12 4 11 6 6 16 17 72 (12%)
- Belgium(Flem./French)l/l - 1/2 1/3 0/1 20/9 13/15 36/31 (11%)
- France 3 4 - - 3 3 8 21 (3%)
- Switzerland (German) - - - - - 11 6 17 (3%)
- Spain 10 6 1 4 9 17 17 64 (10%)
- Poland 11 6 2 2 2 15 13 51 (8%)
- Canada (Eng./French) 3/2 4/2 3/2 4/0 - 9/6 7/7 30/19 (8%)
- New Zealand 2 2 2 - - 12 9 27 (4%)
1 Patients may have received more than one treatment.
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Table 2. Comparison of the new (version 3.0) and old (version 1.0) physical functioning (PF) scales of 
the EORTC QLQ-C30 in newly diagnosed patients in the current study and in the study of Bjordal et 
ah,10 respectively.

Number of patients 
Median age (range)
Mean Kamofsky (SD)
Mean score PF (SD) 
Cronbach’s alpha coefficient 
Item(l-5)-scale correlations 
Ordered logistic regression, 
Kamofsky score on PF (chi-s 
Spearmans’s correlation,
PF with Kamofsky score

QLQ-C30 v3.0 
(new PF-scale) 
197
66 (32-89) 
89.9(11.6)
84.1 (21.4)
0.84
.73,.79,.76,.68,.42 

values) 55.9 

0.42

QLQ-C30 vl.0 
(original PF-scale) 
4Ö2
65 (31-88)' 
89.9(10.3)
84.7 (21.2)
0.66
.57,.58,.47,.40,.24

45.9

0.29

1 To ensure comparability of patients across the studies, 13 patients younger than 30 were excluded 
from analysis.
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Table 3. Differences in mean scores1 of scales and single items of the EORTC QLQ-C30 and the 
EORTC QLQ-H&N35 by diagnosis group.

Newly
diagnosed
(n=204

Recurrent

(n=58)

Disease-
free
(n=360) p-value2 RE3

EORTC QLQ-C30
Fatigue 26 36 21 <001 93
Pain 20 38 15 <001 208
Nausea and vomiting 5 6 5 .6 6
Dyspnoea 20 16 20 .6 6
Insomnia 28 33 22 .006 57
Appetite loss 15 37 13 <.001 19
Constipation 13 19 11 .1 23
Diarrhoea 5 5 5 .9 1
Financial problems 12 17 14 .8 3
Physical functioning 84 79 85 .2 21
Emotional functioning 72 68 81 <.001 148
Cognitive functioning 83 79 86 .1 25
Social functioning 85 70 86 <.001 95
Role functioning 81 63 84 <001 110
Global QOL 63 55 73 <.001 230
EORTC QLQ-H&N35
Pain 21 34 13 <.001 24
Swallowing 15 32 15 <001 105
Senses (taste/smell) 8 26 19 <001 183
Speech 23 31 19 <001 94
Social eating 12 34 16 <.001 165
Social contact 6 18 8 <.001 88
Sexuality 27 46 25 <.001 95
Teeth 17 19 19 .9 1
Open mouth (trismus) 11 33 14 <.001 118
Dry mouth 24 42 45 <001 237
Sticky saliva 20 45 37 <.001 181
Cough 27 24 24 .3 12
Feeling ill 18 35 12 <.001 170

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.
Kruskal-Wallis test 
RE=Relative efficiency
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Table 4. Differences in mean scores' of scales and single items of the EORTC QLQ-H&N35 between 
sites (baseline questionnaires only; patients undergoing active treatment and disease-free patients 
combined).

Oral cavity 
(n=191)

Pharynx
(n=136)

Larynx
(n=293) p-value2 RE3

EORTC QLQ-H&N35
Pain 24 26 10 <.001 180
Swallowing 19 26 10 <.001 147
Senses (taste/smell) 14 23 14 .002 33
Speech 16 17 28 <.001 81
Social eating 20 26 10 <.001 132
Social contact 10 10 7 .6 3
Sexuality 28 29 26 .8 1
Teeth 21 25 13 <.001 38
Open mouth (trismus) 22 24 5 <.001 156
Dry mouth 37 54 31 <.001 79
Sticky saliva 31 45 27 <001 44
Cough 19 26 28 <.001 47
Feeling ill 17 19 14 .2 8

A high score implies a high level of symptoms. 
Kruskal-Wallis test 
RE=Relative efficiency
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Table 5. Differences in mean scores1 of scales and single items of the EORTC QLQ-C30 and the 
EORTC QLQ-H&N35 between groups with different Kamofsky performance status (KPS)(data from 
first questionnaire only).

KPS 40-80 KPS 90 KPS 100
(n=184) (n= 181) (n=257) p-value2 RE3

EORTC QLQ-C30
Fatigue 37 22 16 <.001 23
Pain 31 16 12 <.001 19
Nausea and vomiting 9 5 2 <001 10
Dyspnoea 32 19 12 <001 14
Insomnia 33 21 20 <001 6
Appetite loss 30 11 9 <001 16
Constipation 18 11 8 <001 8
Diarrhoea 7 5 3 .01 3
Financial problems 20 12 10 <001 4
Physical functioning 71 86 92 <001 31
Emotional functioning 68 81 81 <001 9
Cognitive functioning 76 86 90 <001 12
Social functioning 76 85 90 <001 11
Role functioning 65 83 91 <001 23
Global QOL 56 71 75 <.001 25
EORTC QLQ-H&N35
Pain 25 17 13 <001 9
Swallowing 28 16 9 <001 22
Senses (taste/smell) 27 14 10 <001 11
Speech 29 22 16 <001 8
Social eating 29 14 10 <.001 22
Social contact 14 7 6 <001 9
Sexuality 37 28 20 <001 5
Teeth 24 17 16 .2 1
Open mouth (trismus) 18 19 12 .1 1
Dry mouth 43 35 37 .2 1
Sticky saliva 39 31 27 .006 3
Cough 34 24 20 <001 7
Feeling ill 28 13 9 <001 13

1 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. 
Kruskal-Wallis test 
RE=Relative efficiency
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Table 6. Change over time (before and after treatment) of mean scores1 of scales and single items of the 
EORTC QLQ-C30 and the EORTC QLQ-H&N35 (group I only, n=232).

Before After p-value2 SRM:
EORTC QLQ-C30
Fatigue 28 43 <.001 .59
Pain 24 33 <.001 .31
Nausea and vomiting 5 15 <.001 .44
Dyspnoea 20 21 .5 .05
Insomnia 27 35 <.001 .23
Appetite loss 19 37 <.001 .43
Constipation 14 23 <.001 .31
Diarrhoea 6 8 .06 .13
Financial problems 12 18 <.001 .23
Physical functioning 84 74 <001 -.54
Emotional functioning 71 72 .7 .03
Cognitive functioning 83 79 .002 -.22
Social functioning 82 76 <.001 -.25
Role functioning 77 62 <.001 -.45
Global QOL 62 54 <001 -.32
EORTC QLQ-H&N35
Pain 22 32 <001 .28
Swallowing 17 37 <001 .61
Senses (taste/smell) 12 30 <.001 .68
Speech 26 40 <.001 .56
Social eating 16 34 <001 .65
Social contact 9 18 <001 .40
Sexuality 31 41 <.001 .27
Teeth 17 22 .06 .13
Open mouth (trismus) 16 32 <.001 .48
Dry mouth 28 47 <.001 .54
Sticky saliva 28 48 <.001 .63
Cough 26 34 <.001 .23
Feeling ill 22 30 <.001 .27

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 high level of symptoms. 
Mann-Whitney test 
SRM=Standardized response mean
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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 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 countries. This makes the EORTC QLQ-H&N35 one of the most widely 
tested diseased-specific HQOL modules in cancer patients.
The questionnaire was well accepted by the patients and compliance was high. The 
number of missing items was generally very low. As in other modules,4 the sexuality 
items were problematic. Still, about 90% of patients answered both questions and few 
indicated that these questions were inappropriate or upsetting. The main reason that 
patients did not answer these questions was because they were sexually inactive. The 
time needed for completing both questionnaires (<20 minutes in 95% of patients) is 
quite acceptable and makes it feasible to use them in clinical studies.
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 perspective, it is understandable that this 
item had a higher correlation with the swallowing scale. Flowever, since this item 
represents a specific type of pain which is relevant 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 corresponding scales 
was moderately high. Also taking 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.
The reliability as assessed by Cronbach’s alpha coefficient (internal consistency) was 
excellent. A test-retest procedure was not performed in this study. Test-retest data are 
available from a analysis of 120 Swedish patients three years after primary treatment 
of head and neck cancer (Dr.E. Hammerlid, Sahlgrenska Hospital, Goteborg). In that 
study, the intra-class correlations ranged from .76 (senses) to .94 (social eating) for 
the scales and from .65 (feeling ill) to .86 (dry mouth) for the single items of the QLQ- 
H&N35. There was only one r-value below .70 (feeling ill). Thus, the test-retest 
reliability seems to be comparable to that of the QLQ-C30.27
There were clear-cut differences in the scores of almost all scales and single items of
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the QLQ-H&N35 between diagnosis groups, site and patients with different Karnofsky 
performance status. The differences between different diagnosis groups clearly reflect 
differences between tumor-related symptoms (patients with newly diagnosed disease), 
long-term complications of treatment (disease-free patients) and the combination of 
recurrence- and treatment-related symptoms (patients with recurrent disease). For 
example, pain was most prominent in patients with newly diagnosed or recurrent 
disease, whereas dry mouth and sticky saliva (a long-term complication of 
radiotherapy to the region of the salivary glands) were most prominent in disease-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 laryngeal 
cancer; high level of swallowing problems in oral and pharyngeal cancer; no 
differences in social and sexuality problems between sites). Both the QLQ-C30 and the 
QLQ-H&N35 showed a strong correlation 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 disease 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, 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 deterioration 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 differences between diagnosis 
groups, sites and patients with different Karnofsky performance status, although for 
diagnosis group and site the differences were less pronounced than those found with 
the QLQ-H&N35. On the one hand this demonstrates the validity of the QLQ-C30 in 
H&N cancer patients, as was shown before,11 but on the other hand 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.28 The specificity of the QLQ-H&N35 was 
also illustrated by its sensitivity as measured by the relative efficiency. When 
differences between diagnosis groups and sites were studied, higher relative efficiency 
values were seen for the physical symptom scales and items of the QLQ-H&N35 
compared to the scales and items of the QLQ-C30.
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Version 3.0 of the QLQ-C30 differs from the previous version with regard to the 
response format of the physical functioning scale. It was to be expected that the scale 
with the four-point scale would have better reliability than the version 1.0 scale, and 
the values of Cronbach’s alpha coefficient and the item-scale correlations 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 the same 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 anticipated 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)29 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.29,30 Other instruments have been tested less extensively31'34 and/or are aimed at 
specific subgroups, e.g. patients receiving radiotherapy.35,36 Moreover, the QLQ- 
H&N35 has been tested in 12 countries and 9 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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ABSTRACT

The aim of this study was to describe prospectively quality of life and mood in patients 
with oral or oropharyngeal cancer treated with surgery ± radiotherapy.
Seventy-five patients completed the European Organization for Research and 
Treatment of Cancer (EORTC) Core Questionnaire, the EORTC Head and Neck 
Cancer module and the Center for Epidemiologic Studies Depression Scale before 
treatment and 6 and 12 months later.
There was a significant deterioration of physical functioning, fatigue and almost all 
head and neck symptoms except pain, which improved. Patients with stage III/IV and 
patients receiving combined treatment had significantly worse physical symptoms 
compared to patients with stage I/II and patients treated with surgery only, 
respectively. Before and after treatment there was a high level of depressive 
symptomatology. However, after treatment a gradual improvement in emotional 
functioning occurred.
Surgical treatment for oral or oropharyngeal cancer results in significant deterioration 
of physical functioning and symptoms during the first year, especially when combined 
with radiotherapy. Despite this there is an improvement of emotional functioning after 
treatment, probably as a result of adaptation and coping processes.
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INTRODUCTION

Health-related quality of life (QOL) is increasingly being recognized as an important 
issue in oncology. It is a multidimensional concept which comprises four core 
domains: (1) physical functioning; (2) psychological functioning; (3) social inter
action; and (4) disease- and treatment-related symptoms.1 QOL is an important 
indicator of treatment outcome and is used increasingly as an end point in clinical 
trials.
Patients with head and neck cancer are prone to psychosocial problems because social 
interaction and emotional expression depend to a great extent upon the structural and 
functional integrity of the head and neck region.2 This is particularly true for cancer of 
the oral cavity and oropharynx. Not only do these patients have to face a life-threate
ning disease, but they also have to deal with the impact of both the disease and its 
treatment on appearance and important functions like eating, swallowing and spea
king. This may lead to decreased physical and role functioning and to problems with 
communication, social interaction and sexuality.3 Depression occurs frequently in 
these patients.4'6
QOL has infrequently been assessed systematically in head and neck cancer patients. 
Most studies are cross-sectional or retrospective and are hampered by inadequate 
methodology.7,8 There is a need for systematic prospective research in this field using 
standardized and validated instruments.9 The factors determining QOL in this disease 
require further elucidation. This may help health care workers to make decisions about 
treatment, to identify patients at risk for psychosocial problems and to plan rehabi
litation.
We performed a prospective study of QOL and mood in patients with oral or 
oropharyngeal cancer treated with surgery with or without radiotherapy. The aim of 
the study was to describe prospectively QOL (and its domains) and mood before and 
after treatment.
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PATIENTS AND METHODS

Patients. Patients were eligible for the study if they had squamous cell carcinoma of 
the oral cavity or oropharynx treated with surgery (with or without radiotherapy) with 
curative intent. Other inclusion criteria were: age less than 80 years; no previous or 
synchronous malignancies; no cognitive impairment; ability to understand and to read 
Dutch. The data of patients with a recurrence within one year were excluded from the 
analysis.
During the inclusion period (May 1994-June 1996) 123 patients met the inclusion 
criteria. Twenty-six patients refused to participate in the study (refusal rate 20%). Data 
of 22 patients were excluded from the analysis during the first year after treatment 
because of recurrence (16), death due to other causes (3) or non-compliance (3), 
resulting in 75 eligible and fully evaluable patients with a minimum follow-up of one 
year. Patient characteristics are summarized in Table 1.
All patients were treated at the University Hospital of Utrecht, The Netherlands. 
Eighty-one percent of patients with stage I or II were treated with surgery only, while 
87% of patients with stage III or IV were treated with surgery followed by 
radiotherapy.
Surgical procedures of the primary tumor included local excision, partial glossectomy, 
commando procedure or partial maxillectomy. Sixty-five patients had a neck 
dissection (45 unilateral, 20 bilateral). In 35% of these a supraomohyoidal neck 
dissection was performed.
Forty patients received radiotherapy after surgery (38 external, 2 brachytherapy). All 
patients receiving external radiotherapy were given 50 Gray in 25 fractions to the 
region of the primary tumor and/or the neck, most often by means of two lateral fields. 
Patients with a tumor-free resection margin of less than 1 mm or with tumors with a 
perineural and/or spidery growth pattem received a boost of 10 Gy in five fractions on 
the region of the primary tumor; patients with extranodal tumor growth received the 
same boost on the neck. Patients with an irradical resection received a boost of 16-20 
Gray in 8-10 fractions on the region of the primary tumor.

Methods. The patients completed a questionnaire before surgery and 6 and 12 months 
later. The questionnaire consisted of the EORTC QLQ-C30(+3), the EORTC QLQ- 
H&N35 and the CES-D Scale.
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Table 1. Patient characteristics.

Total number 75

Median age (range) 60 yrs (29-75)

Sex: - Male 54 (72%)
- Female 21 (28%)

Site: - Oral cavity 63 (84%)
- Oropharynx 10 (13%)
- Oral cavity + oropharynx 2 (3%)

AJCC stage: -I 21 (28%)
-II 16 (21%)
-III 10(13%)
-IV 28 (38%)

Treatment: - Surgery 35 (47%)
- Surgery + radiotherapy 40 (53%)

Surgery primary tumor: - Local excision 23 (31%)
- Partial glossectomy 19(25%)
- Commando procedure 28 (38%)
- Partial maxillectomy 5 (6%)

Surgery neck: - None 10(13%)
- Unilateral lymph node dissection 45 (60%)
- Bilateral lymph node dissection 20 (27%)

Radiotherapy: - None 35 (46%)
- External 38(51%)
- Brachytherapy 2 (3%)

The European Organization for Research and Treatment of Cancer (EORTC) Core 
Quality of Life Questionnaire (QLQ-C30) is a widely used questionnaire incorporating 
a range of QOL issues relevant to a broad range of cancer patients.10 It has been 
validated for many types of cancer including head and neck cancer." It contains five 
functional scales (physical, cognitive, emotional, social, role), three symptom scales 
(fatigue, pain, nausea and vomiting), a global QOL scale and 6 single-item measures
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(dyspnoea, insomnia, appetite loss, constipation, diarrhoea, financial difficulties). 
Version 30(+3) contains two additional items on role functioning and one additional 
item on overall health. The EORTC QLQ-C30(+3) is meant to be used in conjunction 
with a tumor-specific module.
The EORTC Head and Neck Cancer Quality of Life Questionnaire (QLQ-H&N35) is a 
module used for assessing QOL in head and neck cancer patients.12 It contains seven 
symptom scales (pain, swallowing, senses (taste/smell), speech, social eating, social 
contact, sexuality) and 6 symptom items (teeth problems, problems opening mouth 
(trismus), dry mouth, sticky saliva, cough, feeling ill). It has been validated in a 
sample of 500 patients with head and neck cancer from Norway, Sweden and The 
Netherlands.13
All scales and items of the EORTC QLQ-C30(+3) and QLQ-H&N35 range in score 
from 0 to 100. A high score for a functional or global QOL scale represents a high 
level of functioning or global QOL, whereas a high score for a symptom scale or item 
represents a high level of symptoms or problems.14
The Center for Epidemiological Studies Depression (CES-D) Scale is an instrument 
used for measuring depression in the general (non-psychiatric) population.15 The 
Dutch translation has also been validated.16 The CES-D has been used in cancer 
patients.17,18 The CES-D results in a total score ranging from 0 to 60. A high score 
reflects a high level of depression. A cut-off point of 16 can be used, patients with a 
score of 16 or more being classified as having significant depressive 
symptomatology.19

Analysis. The data were analyzed using the statistical package SPSS/PC+.20 MANO- 
VA for repeated measures was used for the comparison of the means of all scales and 
single items of the QLQ-C30(+3) and of the H&N 35 and the total score of the CES-D 
at 0, 6 and 12 months. Changes may occur in a linear fashion (gradual increase or 
decrease at 6 and 12 months compared to baseline), a curvilinear fashion (increase or 
decrease at 6 months, followed by a decrease or increase, respectively, to baseline at 
12 months) or a combination of both patterns (increase or decrease at 6 months, 
followed by a decrease or increase, respectively, to a value still different from base
line). The Cochran Q test was used to detect changes in the proportion of patients with 
a CES-D score of >16 over time. The Mann-Whitney test was used to detect 
differences in the mean values of scales and items between stages and treatments.
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RESULTS

The mean values at baseline, 6 and 12 months of all scales and single items of the 
questionnaire are shown in Table 2. At 6 months there was a significant deterioration 
of physical functioning, fatigue, appetite loss (QLQ-C30(+3)), and trismus, dry mouth, 
sticky saliva, taste/smell, social eating, swallowing, speech and sexuality (QLQ- 
H&N35). These changes ranged from eight to 31 (on a 100-point scale). At 12 months 
all symptoms improved, but most were still significantly worse compared with 
baseline. Pain was the only symptom which improved significantly.
Emotional functioning improved gradually at 6 and 12 months. Mood as measured 
with the total score of the CES-D did not change. Social functioning remained the 
same, but role functioning decreased temporarily. Global QOL did not change.
At baseline there were no differences in any item or scale between patients with 
different stages (AJCC stage I/II versus III/IV) (Table 3). With regard to the scales and 
items of the QLQ-C30(+3) at 6 and 12 months, there were no significant differences 
between stages (data not shown). At 6 months, patients with stage III or IV scored 
significantly worse for trismus, dry mouth, sticky saliva, taste/smell, social eating, 
swallowing and speech compared to patients with stage I or II. At 12 months, all diffe
rences persisted. At 6 and 12 months, the differences between patients receiving 
surgery only and patients receiving surgery and radiotherapy showed almost the same 
pattern as the differences between stages I/II and III/IV (data not shown).
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Table 2. Means of scores of scales and single items of questionnaire.

0 months 6 months 12 months
EORTC QLQ-C30(+3)
Fatigue 14.1' 28.9 20.9 p<0.012(L,C)
Pain 21.6 22.4 14.0 p<0.01(E)
Nausea and vomiting 1.8 6.7 4.2 NS
Dyspnoea 8.9 9.3 9.8 NS
Insomnia 24.9 22.7 16.4 NS
Appetite loss 8.9 16.9 14.7 p<0.05(E)
Constipation 4.4 8.4 4.9 NS
Diarrhoea 4.4 6.7 5.3 NS
Physical functioning 90.4 74.1 81.6 p<0.01(L,C)
Emotional functioning 71.0 78.1 82.7 p<0.01(L)
Cognitive functioning 92.0 86.9 89.8 p<0.05(C)
Social functioning 90.0 90.2 89.8 NS
Role functioning 88.7 73.8 82.9 p<0.01(C)
Global QOL 70.1 70.4 73.7 NS
EORTC QLQ-H&N35
Pain 27.9 23.7 21.2 NS
Swallowing 11.1 22.3 21.6 p<0.01(L,C)
Senses (taste/smell) 4.9 14.0 13.3 p<0.01(L,C)
Speech 7.7 18.7 15.4 p<0.01(L,C)
Social eating 11.6 24.4 23.4 p<0.01(L,C).
Social contact 4.8 8.6 7.1 NS
Sexuality 15.2 26.9 21.1 p<0.05(C)
Teeth 23.4 28.1 30.7 NS
Open mouth (trismus) 10.8 32.4 24.0 p<0.01(L,C)
Dry mouth 15.1 46.2 41.3 p<0.01(L,C)
Sticky saliva 10.5 33.3 30.7 p<0.01(L,C)
Cough 15.6 20.0 21.8 NS
Feeling ill 9.8 12.4 10.2 NS
CES-D
Total score 11.7 11.1 11.2 NS
Percentage with 
total score >16 27% 27% 25% NS3

1 A high score reflects a high level of symptoms or functioning or quality of life.
MANOVA for repeated measures is used for comparisons between 0, 6 and 12 months of the 
EORTC QLQ-C30(+3), the EORTC QLQ-H&N35 and CES-D.

3 Cochran Q test.

Abbreviations: L=Linear relationship; C=Curvilinear relationship; NS=Not significant.
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Table 3. Influence of AJCC stage on scales and items of the EORTC QLQ-H&N35.

0 months 6 months 12 months
I/II III/IV I/II III/IV I/II III/IV

Pain 26.4 29.4 18.7 28.5 17.6 24.8
Swallowing 12.2 10.1 8.3 36.0** 12.0 30.9**
Senses (taste/smell) 6.8 3.1 8.6 19.3* 7.7 18.9*
Speech 7.2 8.2 10.5 26.6** 8.4 22.2*
Social contact 4.5 5.1 3.4 13.7** 5.0 9.0
Social eating 10.6 12.5 11.5 37 1** 10.6 36.0**
Sexuality 13.2 18.8 18.1 35.0 11.6 32.8**
Teeth 20.7 31.6 24.0 32.3 30.5 33.3
Open mouth (trismus) 9.9 12.3 19.8 45.0** 13.5 34.2**
Dry mouth 18.0 12.3 29.7 62.3** 25.2 57.0**
Sticky saliva 6.3 11.4 18.0 49.0** 15.3 45.6**
Cough 16.2 14.9 15.3 24.6 19.9 23.7
Feeling ill 9.9 9.7 7.2 17.5 9.9 10.5

p<0.05, stage III/IV compared to stage I/II (Mann-Whitney test) 
p<0.01, stage III/IV compared to stage I/II (Mann-Whitney test)
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DISCUSSION

This is one of the few reported prospective studies of QOL in patients with cancer of 
the oral cavity or oropharynx treated with surgery. Only two prospective studies have 
been published, both including a very limited number of patients.21,22 
Looking at the baseline values of the EORTC QLQ-C30(+3) and comparing these 
with a reference sample from the general Norwegian population,23 our patients scored 
comparably for most scales and single items. This probably reflects the lack of general 
(non head and neck-specific) symptoms as measured by the EORTC QLQ-C30(+3) in 
our patient group. Apparently, the head and neck-specific symptoms were not severe 
enough to influence social and cognitive functioning and role activities. The only 
exceptions are the emotional functioning and the global QOL scales, for which our 
patient sample scored worse (71.0 versus 82.8 and 70.1 versus 75.3, respectively).
We found a significant deterioration of physical functioning, fatigue and most head 
and neck symptoms at 6 months. At 12 months there was an improvement of all 
symptoms, but most were still significantly worse than at baseline. The only exception 
to this pattern was pain, which was unchanged after 6 months and improved after 12 
months. The magnitude of the differences between baseline and 6 months is likely to 
indicate clinically relevant changes, as was suggested by a recent study where changes 
of five to 10, 10-20 and >20 on the EORTC QLQ-C30 were classified as 'a little', 
'moderate' and 'very much', respectively.24 The pattern of a physical deterioration after 
treatment has been described by others.2'’24,25 Acute and chronic side-effects of 
treatment seem to play an important role. In our study patients receiving surgery follo
wed by radiotherapy scored worse for most physical symptoms both at 6 and at 12 
months than patients treated with surgery only. These differences are probably due 
partly to the more extensive surgery and partly to side-effects of radiotherapy in 
advanced stages.
Long-term morbidity after treatment for oral cavity or oropharyngeal cancer has been 
described in many other (almost all cross-sectional) studies. In a small prospective 
study in patients with oropharyngeal cancer treatment (surgery or radiotherapy) was 
associated with a worsening of QOL after 12 months, in particular with regard to 
chewing, swallowing and shoulder disability.22 Patients receiving surgery reported 
more problems with speech and appearance but less pain than patients receiving 
radiotherapy. In another study the extent of surgery for oral or pharyngeal cancer was 
found to be correlated with functional limitations.21 Of patients 2-6 years after a com
mando procedure more than 50% experienced disfigurement, problems with eating

78



and drinking, choking, dry mouth, phlegm in mouth and throat and speech inability;27 
most of these problems are probably related to treatment (surgery, radiotherapy). In 
patients with cancer of the floor of the mouth a discontinuity resection of the mandible 
and a large bilateral soft tissue defect repaired with a myocutaneous flap were 
associated with a worse QOL.28 The degree of disfigurement as a result of surgery was 
found to be an important determinant of self-image, relationship with the partner, 
sexuality and social contacts.3 In the latter study about 30% of the patients was found 
to be unsatisfied with treatment outcome or claimed to have suffered far too much as a 
result of treatment. Thus, from the literature there appears a pattern of treatment 
leading to long-term physical morbidity (damaged appearance; problems with taste, 
smell, chewing, eating, swallowing and speech; dry mouth; sticky saliva) with 
important potential implications for psychosocial functioning.
At baseline our patient group scored worse for emotional functioning compared to a 
reference sample.23 We found a mean total score of the CES-D of 11.7, which is higher 
than the mean scores (8.2, 7.9, 8.0 and 9.7, respectively) of four community samples in 
the Netherlands.18 The percentage of patients with a score >16 in our study (25-27) is 
also higher than in those samples (13, 12, 13 and 19, respectively). This is not 
surprising since depression has been shown to occur frequently in patients with oral 
and oropharyngeal cancer.4'6 In an American study patients with head and neck cancer 
scored worse both before and after treatment on the mental-health-component 
summary score of the SF-36 compared to United States population norms.25 
In spite of severe physical deterioration, emotional functioning improved significantly 
and depressive symptomatology remained the same at follow-up. The discrepancy 
between the improvement of the emotional functioning scale of the QLQ-C30(+3) and 
lack of change of the total score of the CES-D is likely to be due to the fact that the 
former refers to an acute emotional state (worrying; feeling tense, irritated or 
depressed) whereas the latter reflects a global mood state and is more likely to be 
influenced by physical symptoms. In a prospective study in laryngeal cancer patients 
treated with radiotherapy we found a (less severe) physical deterioration together with 
an improvement in both emotional functioning and depressive symptomatology (De 
Graeff et al., Head and Neck 1999; 21: 291-296). This discrepancy was also found in 
another study.26 Apparently, shortly after treatment other factors overrule the influence 
of physical distress on emotional functioning and mood. It should be realized that at 
baseline patients had very recently heard their diagnosis and were facing intensive 
treatment. It may be hypothesized that psychological adjustment to the situation and 
changes in coping processes over time may have played a role in the discrepancy
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between physical deterioration on the one hand and improvement in emotional 
functioning on the other hand after treatment. In a study in oral and pharyngeal cancer 
patients a strong sense of coherence (a measure of successful coping) was associated 
with better psychosocial functioning.21
However, in a retrospective study in patients 6 months to 21 years after treatment for 
head and neck cancer it was suggested that in the long run (comparing 6-18 months, 
19 months to 5 years and more than 5 years after treatment, respectively) there is a 
deterioration in psychosocial functioning.29 The authors speculated that cognitive 
beliefs ('my luck must have run out') and patient burnout (inability to cope any longer) 
may play a role. Thus, there may be a discrepancy between positive changes in the first 
year after treatment and negative changes in the long term. The role of coping 
deserves further attention in prospective studies.
Global QOL did not change after 6 and 12 months, although there was a trend for 
improvement. Apparently, the negative influence of physical deterioration was (more 
than) counterbalanced by the positive changes in emotional functioning, indicating 
that the sensitivity of the global QOL score may be compromised by a cancellation 
effect of different QOL domains.
In conclusion, surgery with or without radiotherapy for cancer of the oral cavity or 
oropharynx leads to physical deterioration. After 12 months many symptoms are still 
worse compared with baseline. Pain is the only symptom which improves after 
treatment. Although there is a high level of depressive symptomatology both before 
and after treatment, emotional functioning improves significantly. Psychological adap
tation and coping processes may play a role. The exact influence of disease and 
treatment on psychological functioning in the long run (several years after diagnosis) 
will have to be studied in a prospective way.
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ABSTRACT

Background. The aim of this study was to describe prospectively quality of life and 
mood before and after radiotherapy for laryngeal cancer.
Methods. Sixty-five patients with Tis-T3 laryngeal cancer treated with radiotherapy 
completed the European Organization for Research and Treatment of Cancer 
(EORTC) Core Questionnaire, the EORTC Head and Neck Cancer module, and the 
Center for Epidemiologic Studies Depression Scale before treatment, and 6 and 12 
months later.
Results. There was a significant but temporary deterioration of physical functioning, 
fatigue and most head and neck symptoms. Speech was the only symptom which 
improved. Patients with T2 tumors had significantly worse physical symptoms 
compared with patients with T1 tumors. There was a high level of depressive 
symptomatology at baseline, followed by an improvement after treatment. 
Conclusions. After radiotherapy for laryngeal cancer a temporary deterioration of 
physical functioning and symptoms occurs, mostly caused by side-effects of treatment. 
Despite physical deterioration, there is an improvement of emotional functioning and 
mood after treatment, probably as a result of psychological adaptation and coping 
processes.
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INTRODUCTION

Health-related quality of life (QOL) is increasingly being recognized as an important 
issue in oncology. It is a multidimensional concept which comprises four core 
domains: physical functioning, psychological functioning, social interaction, and 
disease- and treatment-related symptoms.1 QOL is an important indicator of treatment 
outcome and is used increasingly as an end point in clinical trials.
Patients with head and neck cancer not only have to face a life-threatening disease, 
they also have to deal with the impact of both the disease and its treatment on physical, 
psychological, and social functioning. They are prone to psychosocial problems, 
because social interaction and emotional expression depend to a great extent upon the 
structural and functional integrity of the head and neck region.2 
The impact of a laryngectomy on QOL has received relatively much attention,3'5 with 
an emphasis on speech rehabilitation.6 It is likely that laryngeal cancer in earlier 
stages, treated with radiotherapy, has much less impact on QOL. However, one cross- 
sectional study found an unexpected amount of problems after radiotherapy for T1 
laryngeal cancer.7 In two comparative studies including a limited number of patients, 
radiotherapy induced less physical dysfunction (especially with regard to speech) than 
did a laryngectomy.8,9 Despite this, no differences were found in overall QOL, psycho
logical distress, and life satisfaction between laryngectomy patients and patients recei
ving radiotherapy.
QOL has infrequently been assessed systematically in head and neck cancer patients. 
Most studies are cross-sectional or retrospective and are hampered by inadequate 
methodology.10,11 There is a need for systematic prospective studies in this field inclu
ding large cohorts of patients and using standardized and validated instruments.12 The 
factors determining QOL are mostly unknown and require elucidation. This may help 
health care workers to make decisions about treatment, to identify patients at risk for 
psychosocial problems, and to plan rehabilitation.
We performed a prospective study of QOL and mood in patients with laryngeal cancer 
treated with radiotherapy only. The aim of the study was to describe prospectively 
QOL (and its domains) and mood before and after treatment.
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PATIENTS AND METHODS

Patients. Patients were eligible for the study if they had Tis or Tl-3 squamous cell 
carcinoma of the larynx treated with radiotherapy with curative intent. Other inclusion 
criteria were: age less than 80 years, no previous or synchronous malignancies, no 
cognitive impairment, ability to understand and to read Dutch. Patients with a 
recurrence or metastases within a year were excluded from the analysis.
During the inclusion period (May 1994-June 1996), 109 patients met the inclusion 
criteria. Twenty-four patients refused to participate in the study (refusal rate 18%). 
Data of 20 patients were excluded from the analysis during the first year after 
treatment because of recurrence (n=T0), death due to other causes (n-3), non- 
compliance (n=5), or incomplete data (n=2), resulting in 65 eligible and fully 
evaluable patients with a minimal follow-up of one year. Patient characteristics are 
summarized in Table 1.
All patients were treated at the Department of Radiotherapy of the University Hospital 
of Utrecht. Patients with Tis or T1 laryngeal carcinoma received 66 Gy on the glottic 
region using parallel opposed fields with 6-8 mV photons and wedges. Patients with 
T2 or T3 laryngeal cancer received 50 Gy on the upper neck and larynx region with a 
boost of 20 Gy on the region of the primary with the same technique.

Methods. The patients completed a questionnaire before starting radiotherapy and 6 
and 12 months later. The questionnaire consisted of the European Organization for 
Research and Treatment of Cancer (EORTC) Core Quality of Life Questionnaire 
(QLQ-C30(+3)), the EORTC Head and Neck Cancer Quality of Life Questionnaire 
(QLQ-H&N35) and the Center for Epidemiologic Studies Depression (CES-D) Scale. 
The EORTC QLQ-C30 is a widely used core questionnaire incorporating a range of 
QOL issues relevant to a broad range of cancer patients.13 It has been validated for 
many types of cancer including head and neck cancer.14 It contains five functional 
scales (physical, emotional, cognitive, social, and role), three symptom scales (fatigue, 
pain, and nausea and vomiting), a global QOL scale, and six single-item assessing 
additional symptoms or problems (dyspnoea, insomnia, appetite loss, constipation, 
diarrhea, and financial difficulties). Version 30(+3) contains two additional items on 
role functioning and one additional item on overall health. The EORTC QLQ-C30(+3) 
is meant to be used in conjunction with a tumor-specific module.
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Table 1. Patient characteristics.

Total number 65

Median age (range) 61 yrs (39-76)

Sex: - Male 58 (89%)
- Female 7(11%)

T-stage
-Tis 2 (3%)
- T1 38 (58%)
-T2 20 (31%)
-T3 5 (8%)

N-stage
-NO 63 (97%)
- N1 2 (3%)

The EORTC QLQ-H&N35 is a module used for assessing QOL in head and neck 
cancer patients.15 The module contains seven symptom scales (pain, swallowing, 
senses (taste/smell), speech, social eating, social contact, and sexuality) and six 
symptom items (teeth problems, problems opening mouth (trismus), dry mouth, sticky 
saliva, cough, and feeling ill). It has been validated in a sample of 500 patients with 
head and neck cancer from Norway, Sweden, and the Netherlands.16 
All items and scales of the EORTC QLQ-C30(+3) and the EORTC QLQ-H&N35 
range in score from 0 to 100. A high score for a functional or global QOL scale repre
sents a high level of functioning or global QOL, whereas a high score for a symptom 
scale or item represents a high level of symptoms or problems.17 
The CES-D Scale is an instrument used for measuring depression in the general (non
psychiatric) population.18 The Dutch translation has also been validated!9 The CES-D 
has also been used in cancer patients.20'22 The CES-D results in a total score ranging 
from 0 to 60. A high score reflects a high level of depression. A cut-off point of 16 can 
be used, patients with a score of 16 or more being classified as having depressive 
symptomatology.23
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Analysis. The data were analyzed using a statistical package entitled SPSS/PC+.24 
Multivariate analysis of variance (MANOVA) for repeated measures was used for the 
comparison of the means of all scales and single items of the QLQ-C30(+3) and the 
QLQ-H&N35 and of the total score of the CES-D at baseline, and at 6 and 12 months. 
Changes may occur in a linear fashion (gradual increase or decrease at 6 and 12 
months compared to baseline), a curvilinear fashion (increase or decrease at 6 months, 
followed by a decrease or increase, respectively, to baseline at 12 months) or a combi
nation of both patterns (increase or decrease at 6 months, followed by a decrease or 
increase, respectively, to a value still different from baseline). The Cochran Q test was 
used to detect changes in the proportion of patients with a CES-D score of >16 over 
time. The Mann-Whitney test was used to detect differences in the mean values of 
scales and items between stages.
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RESULTS

The mean values at baseline and at 6 and 12 months of all scales and single items of 
the questionnaire are shown in Table 2. At 6 months, there was a significant 
deterioration of physical functioning and fatigue (QLQ-C30(+3)) and of social eating, 
swallowing, dry mouth, sticky saliva, taste/smell, and cough (QLQ-H&N35). These 
changes were in the order of 5 to 25 (on a 100-point scale). At 12 months, all symp
toms improved, only dry mouth, sticky saliva, and taste/smell still being significantly 
worse compared with baseline.
Speech improved at 6 months and pain did not change significantly.
With regard to the scales and items of the QLQ-C30(+3), there were no significant 
differences at any time point between patients with T1 tumors and patients with T2 
tumors (data not shown). With regard to the scales and items of the QLQ-H&N35, 
patients with T2 tumors reported more pain, trismus, and eating, swallowing, and 
speech problems at baseline than patients with T1 tumors (Table 3). At 6 months pain, 
teeth problems, trismus, dry mouth, sticky saliva, taste/smell, and eating, swallowing, 
and speech problems and cough were significantly worse in the group with T2 tumors. 
At 12 months symptoms improved in both groups, but most symptoms were still 
significantly worse in the T2 group.
Emotional functioning improved gradually at 6 and 12 months, and mood, as measured 
by the total score of the CES-D, improved at 6 months. There was a trend towards a 
lower percentage of patients with a CES-D score >16, but this did not reach statistical 
significance. Patients with T2 tumors were more depressed at 12 months than patients 
with T1 tumors. Social functioning did not change.
Although there was a large individual variation, the mean score for global QOL did 
not change. Patients who reported an improved (n=31), unchanged (n=16), or 
decreased (n=T8) global QOL at 6 months had a mean change of emotional 
functioning of +16.1, +4.7, and -8.8, respectively; using a summary score of all 
symptoms which changed significantly (fatigue, swallowing, social eating, speech, 
taste/smell, dry mouth, sticky saliva, and cough) mean changes in these symptom 
scores were +39.5, +103.5, and +109.1, respectively.
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Table 2. Means of scales and single items of questionnaire.

0 months 6 months 12 months p-value
EORTC QLQ-C30(+3)
Fatigue 20.0' 27.0 22.4 p<0.052(C)
Pain 13.8 15.6 9.7 NS
Nausea and vomiting 3.3 5.1 3.1 NS
Dyspnoea 11.3 12.8 15.9 NS
Insomnia 24.1 20.5 19.0 NS
Appetite loss 8.2 12.8 8.2 NS
Constipation 4.1 3.1 5.1 NS
Diarrhoea 2.6 3.1 4.1 NS
Physical functioning 91.1 84.3 88.3 p<0.05(C)
Emotional functioning 70.8 77.2 81.0 p<0.01(L)
Cognitive functioning 86.4 88.7 88.2 NS
Social functioning 85.6 90.8 91.0 NS
Role functioning 83.8 83.8 87.4 NS
Global QOL 74.0 77.7 77.1 NS
EORTC QLQ-H&N35
Pain 15.9 16.9 12.3 NS
Swallowing 14.0 18.5 11.2 p<0.05(C)
Senses (taste/smell) 4.1 14.4 8.4 p<0.01(L,C)
Speech 33.0 21.9 19.5 p<0.01(L)
Social contact 5.0 5.1 4.4 NS
Social eating 6.9 11.5 6.2 p<0.05
Sexuality 17.0 14.1 13.5 NS
Teeth 12.3 14.9 12.3 NS
Open mouth (trismus) 3.5 3.6 3.6 NS
Dry mouth 17.4 42.1 37.9 p<0.01(L,C)
Sticky saliva 19.8 41.7 33.3 p<0.01(L,C)
Cough 20.5 32.3 22.6 p<0.01(C)
Feeling ill 14.4 14.9 12.3 NS
CES-D
Total score 12.2 9.1 9.8 p<0.01(L,C)
Percentage with 
total score >16 28% 21.5% 18.5% NS3

A high score reflects a high level of symptoms or functioning or global QOL.
MANOVA for repeated measures is used for comparisons between 0, 6, and 12 months of the 
scales and single items of the EORTC QLQ-C30(+3), EORTC QLQ-H&N35 and the CES-D. 
Cochran Q test.

Abbreviations: C=Curvilinear relationship; NS=Not significant; L=Linear relationship.
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Table 3. Influence of T-stage on means of scales and single items of EORTC QLQ-H&N35 and total 
score of CES-D.

0 months 6 months 12 months
77 T2 77 T2 77 T2

Pain 11.2 23.8' 11.2 30.0" 11.4 16.3
Swallowing 6.1 20.8' 11.8 28.6' 5.7 22.1'
Senses (taste/smell) 3.0 5.8 5.7 28.3" 3.9 15.0'
Speech 9.2 41.7' 17.5 32.8* 17.0 26.1
Social contact 3.5 10.0' 3.5 23.8” 2.9 12.9'
Sexuality 13.6 20.8 8.1 17.5 15.2 13.9
Teeth 11.4 16.7 7.9 33.3" 7.0 23.3'
Open mouth (trismus) 0.9 10.0’ 0.0 11.7" 0.0 10.0'
Dry mouth 14.9 20.0 23.7 70.0" 26.3 56.7'
Sticky saliva 12.3 25.0 27.2 63.2" 23.7 50.0'
Cough 16.7 23.3 28.1 45.0' 16.7 36.7'
Feeling ill 8.2 23.3’ 10.5 25.0 7.0 21.7'

CES-D Total score 9.6 16.2 7.3 11.9 8.0 13.2'

p<0.05, stage T2 compared to stage T1 (Mann-Whitney test) 

p<0.01, stage T2 compared to stage T1 (Mann-Whitney test)
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DISCUSSION

This is the first prospective study of QOL to be reported for a substantial number of 
laryngeal cancer patients treated with radiotherapy. Two earlier prospective studies in 
laryngeal cancer patients receiving radiotherapy have been published. However, one 
included only 7 patients treated with radiotherapy8 and in the other, no separation was 
made between the data of patients receiving radiotherapy and patients undergoing 
laryngectomy.''
Looking at the baseline values of the EORTC QLQ-C30(+3) and comparing these 
with a reference sample from the general Norwegian population,25 our patients scored 
comparably for almost all scales and single items. This probably reflects the lack of 
general physical symptoms as measured by the QLQ-C30(+3) in our patient group. 
The head and neck-specific problems (in particular hoarseness) apparently were not 
severe enough to have an influence on cognitive and social functioning, role activities, 
and global QOL. The only notable exception is the emotional functioning scale, for 
which our patient sample scored worse (70.8 versus 82.8). It is evident that the 
EORTC QLQ-H&N35 added important specific information to the EORTC QLQ- 
C30(+3) as was also shown in a Scandinavian study26 emphasizing again the impor
tance of the addition of tumor-specific modules to a general cancer quality of life 
questionnaire.15,27
Physical functioning, fatigue, and many head and neck symptoms deteriorated at 6 
months with a tendency to improve at 12 months. The only exception was speech, 
which improved at 6 months, probably as a direct result of tumor shrinkage. It is likely 
that the magnitude of most differences between baseline and 6 months indicate 
clinically relevant changes; a recent study looking at changes of the scores of the 
QLQ-C30 rated differences of five to 10, 10-20, and greater than 20 as “a little”, 
“moderate”, and “very much”', respectively.28 This pattem of temporary deterioration 
of symptoms after treatment has been found by others in head and neck cancer 
patients,26,29,30 and is probably the result of side-effects of treatment. The differences 
found between patients with T1 tumors and patients with T2 tumors at 6 and 12 
months are likely to be related to the differences in radiation fields and total dose of 
radiotherapy. The influence of radiation fields and dose was also demonstrated in a 
cross-sectional study in 113 patients with Tl-4 laryngeal cancer successfully treated 
with radiotherapy, where dryness of the mouth was most pronounced in patients with 
T3-4 tumors 9-15 months after treatment.31
Permanent side-effects of radiotherapy may lead to long-term morbidity. One cross
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sectional study in 66 patients with T1 laryngeal cancer found an unexpectedly high 
amount of physical complaints 2-6 years after radiotherapy, such as tiredness, sore 
muscles, frequent colds, dry mouth, phlegm in the mouth or throat, hoarseness, 
coughing, and tickling in the throat;7 many of these symptoms are likely to be related 
to radiotherapy. However, these complaints rarely led to restriction in physical 
activities or psychosocial problems. In another cross-sectional study including 27 
patients with laryngeal cancer more than 5 years after radiotherapy, little physical 
impairment was found with the exception of voice problems which were not judged by 
the patients to be severe.32 We will need a longer follow-up of our patient cohort to 
analyze the long-term influence of radiotherapy in a prospective way.
At baseline our patient group scored worse for emotional functioning compared with a 
reference sample.25 The mean total score of the CES-D (12.2) was also higher than the 
mean scores (8.2, 7.9, 8.0, and 9.7, respectively) of four community samples in the 
Netherlands.22 The percentage of patients with a score >16 in our study (28%) was 
also higher than in those samples (13, 12, 13, and 19, respectively). It is remarkable 
that in spite of physical deterioration, emotional functioning improved gradually and 
depressive symptomatology decreased. In another prospective study in head and neck 
cancer patients using the EORTC QLQ-C30 and the Hospital Anxiety and Depression 
Scale, the same pattern was seen.26 Psychological distress seems to occur frequently in 
head and neck cancer patients both at diagnosis and after treatment;30'33'35 however, 
many studies focus on patients with oral and oropharyngeal cancer, where the impact 
of treatment on psychosocial functioning may be much higher than in our patient 
group. In another prospective study in patients with oral or oropharyngeal cancer 
treated with surgery with or without radiotherapy, we found a more marked physical 
deterioration associated with an improvement in emotional functioning, while 
depressive symptomatology remained the same (De Graeff et ah, Oral Oncology 1999; 
35: 27-32).
An explanation for the discrepancy between physical deterioration on the one hand 
and improvement in emotional functioning and depressive symptomatology on the 
other hand may be the following. At baseline in the present study patients had recently 
heard their diagnosis, were facing treatment, and had not yet had time to adapt 
psychologically to their new situation. Coping processes have been shown to be an 
important determinant of well-being in oral and pharyngeal cancer patients.36 Coping 
and adaptation may be responsible for the improvement at 6 and 12 months. 
Paradoxically, it has been shown in a sample of 55 head and neck cancer patients 
(including 30 patients with laryngeal cancer) that in the long run (more than 5 years
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after diagnosis), psychosocial functioning may deteriorate: while there was an 
improvement in physical problems, perceived improvement of health, coping with 
health problems, and belief that the disease is cured, there was a decrease in general 
satisfaction and social relationships and an increase in anxiety and anger.29 The authors 
hypothesized that cognitive beliefs ('my luck must have run out by now') and patient 
burnout (inability to cope any longer) may play a role in this phenomenon. Thus, there 
may be a discrepancy between positive changes shortly after treatment and negative 
changes in the long term. Prospective studies with a long follow-up are needed to ad
dress this issue.
Global QOL was unchanged after 6 and 12 months, although there was a trend for 
improvement. Patients with an improved global QOL at 6 months reported more 
improvement in emotional functioning and less increase in physical symptoms than 
patients with a decreased global QOL. Apparently, for the group as a whole, the 
negative influence of physical deterioration was more than counterbalanced by the 
positive changes in emotional functioning and depressive symptomatology.
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CONCLUSION

Radiotherapy for laryngeal cancer initially results in physical deterioration, which is 
mostly caused by side-effects of treatment. Between 6 and 12 months after diagnosis, a 
clear improvement occurs. However, at 12 months taste, smell, dry mouth, and sticky 
saliva are still worse than at baseline. Although there is a high level of depressive 
symptomatology at baseline, emotional functioning and mood improve after treatment, 
despite physical deterioration. Coping mechanisms may play a role in this discrepancy. 
The influence of the disease and its treatment on psychological functioning in the long 
run will have to be analyzed in a prospective way.
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ABSTRACT

Objectives. The aim of this study was to describe prospectively the long-term changes 
of quality of life and mood in patients with squamous cell carcinoma of the head and 
neck treated with surgery and/or radiotherapy.
Patients and methods. One hundred and seven patients completed the EORTC Core 
Questionnaire, the EORTC Head and Neck Cancer Module and the Center for 
Epidemiological Studies Depression Scale before treatment, and 6, 12, 24, and 36 
months later.
Results. There was limited deterioration of physical and role functioning and of many 
head and neck symptoms at six months, with improvement thereafter. After 36 months 
only physical functioning, taste/smell, dry mouth and sticky saliva were significantly 
worse, compared to baseline. Female gender, higher stages and combination treatment 
were associated with more symptoms and worse functioning. Despite physical 
deterioration, there was a gradual improvement of depressive symptomatology and 
global quality of life.
Conclusion. Treatment for head and neck cancer results in short-term morbidity, most 
of which resolves within one year. Despite an initially high level of depressive 
symptomatology, there is gradual improvement of psychological functioning and 
global quality of life over the course of three years. In this prospective study, the 
impact of the disease and its treatment in long-term survivors seems to be less severe 
than it is often assumed to be.
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INTRODUCTION

In the past decade there has been a considerable increase of interest in quality of life 
(QOL) issues in oncology.1,2 In clinical research, QOL is recognized as an important 
endpoint besides the traditional endpoints like response rate, disease-free survival, 
and overall survival.3 In clinical practice, changes in treatment policies are aimed not 
only at increasing the chances of cure, but also at improving or maintaining QOL 
during and after treatment.4
QOL is particularly relevant for patients with head and neck cancer because social 
interaction and emotional expression depend to a great extent upon the structural and 
functional integrity of the head and neck region.5 In patients with advanced disease, 
intensive treatment may lead to severe physical and psychosocial sequelae. 
Depression and other psychosocial morbidity occur frequently in these patients.6'9 
Measurement of QOL of head and neck cancer patients may help to make decisions 
about treatment, to identify patients with severe physical, and/or psychosocial 
morbidity and to plan rehabilitation.10
In the early nineties, there was a lack of prospective QOL studies in head and neck 
cancer patients using standardized and validated instruments.11'12 In the past years 
several head and neck specific QOL instruments have been developed and 
validated,13'16 and prospective studies using these instruments have been published!7" 
26 However, no prospective study has been published with a follow-up of more than 
one year.
We performed a prospective study of QOL in patients with squamous cell cancer of 
the head and neck, treated with surgery and/or radiotherapy. The aim of the study 
was to describe prospectively QOL (and its domains) before and after treatment. We 
already described short-term changes in QOL in two cohorts of this study.24,25 All 
patients in the study now have a follow-up of three years. In the present paper we 
will focus on the long-term changes in QOL.
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PATIENTS AND METHODS

Patients. Patients were eligible for the study if they had squamous cell carcinoma of 
the oral cavity, oropharynx, hypopharynx, or larynx treated with surgery and/or 
radiotherapy with curative intent. Other inclusion criteria were: age less than 80 years; 
no previous or synchronous malignancies; no cognitive impairment; ability to 
understand and to read Dutch. Patients with a recurrence or a second tumor of the head 
and neck or lung were excluded from the analysis.
During the inclusion period (May 1994-June 1996) 266 patients met the inclusion 
criteria. Fifty-eight patients refused to participate in the study (refusal rate 24%). There 
were no significant differences with regard to gender, age, site, stage, or treatment 
between patients who participated in the study and patients who refused to participate. 
Data of 101 patients were excluded from the analysis during the first three years after 
treatment because of recurrence (n=53), development of a second tumor of the head 
and neck or lung (n=12), death due to other causes (n=7), non-compliance (n=25), or 
incomplete data (n=4), resulting in 107 fully evaluable patients, alive without 
recurrence or a second tumor, with a follow-up of three years. Patient characteristics 
are summarized in Table 1. Forty-five patients had laryngeal cancer, treated with 
radiotherapy, and 54 patients had cancer of the oral cavity/oropharynx, treated with 
surgery with or without radiotherapy. Analyses were performed for the whole group, 
and for these two subgroups separately.

Methods. The patients completed a questionnaire before treatment and six, 12, 24 and 
36 months later. The questionnaire consisted of the EORTC QLQ-C30(+3), the 
EORTC QLQ-H&N35 and the CES-D Scale.
The European Organization for Research and Treatment of Cancer (EORTC) Core 
Quality of Life Questionnaire (QLQ-C30) is a widely used questionnaire incorporating 
a range of QOL issues relevant to a broad range of cancer patients.27 It has been 
validated for many types of cancer including head and neck cancer.28 It contains five 
functional scales (physical, cognitive, emotional, social and role), three symptom 
scales (fatigue, pain, and nausea and vomiting), a global QOL scale, and six single
items (dyspnoea, insomnia, appetite loss, constipation, diarrhoea and financial 
difficulties). Version 30(+3) contains two additional items on role functioning and one 
additional item on overall health. The EORTC QLQ-C30(+3) is meant to be used in 
conjunction with a tumor-specific module.
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Table 1. Patient characteristics.

Total number 107

Median age (range) 60 yrs (31-73)

Sex: - Male 86 (80%)
- Female 21 (20%)

Site: - Oral cavity 49 (46%)
- Oropharynx 7 (6%)
- Hypopharynx 3 (3%)
- Larynx 46 (43%)
- Double tumor 2 (2%)

AJCC stage: 0 2 (2%)
- I 45 (42%)
- II 24 (22%)
- III 13 (12%)
- IV 23 (22%)

Treatment: Surgery 29 (27%)
- Radiotherapy 48 (45%)
- Surgery + radiotherapy 30 (28%)

The EORTC Head and Neck Cancer Quality of Life Questionnaire (QLQ-H&N35) is 
a module used for assessing QOL in head and neck cancer patients.29 It contains 
seven symptom scales (pain, swallowing, senses (taste/smell), speech, social eating, 
social contacts, and sexuality) and six symptom items (teeth problems, problems 
opening mouth (trismus), dry mouth, sticky saliva, cough, and feeling ill). It has 
been validated in a sample of 500 patients with head and neck cancer from Norway, 
Sweden and The Netherlands.16
All scales and items of the EORTC QLQ-C30( + 3) and H&N35 range in score from 
0 to 100. A high score for a functional or global QOL scale represents a high level 
of functioning or global QOL, whereas a high score for a symptom scale or item 
represents a high level of symptoms or problems.30
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The Center for Epidemiological Studies Depression (CES-D) Scale is an instrument 
used for measuring depression in the general (non-psychiatric) population.31 The 
Dutch translation has also been validated.32 The CES-D has been used in head and 
neck cancer patients.33"35 It results in a total score ranging from 0 to 60. A high score 
reflects a high level of depression. A cut-off point of 16 can be used, patients with a 
score of 16 or more being classified as having significant depressive 
symptomatology.36

Analysis. The data were analyzed using the statistical package SPSS for Windows.37 
MANOVA for repeated measures was used for the comparison of the means of all 
scales and single items of the QLQ-C30(+3) and of the QLQ-H&N35, and the total 
score of the CES-D over the study period of three years. The influence of gender, 
age, subgroup, stage, and treatment was studied by entering these variables as 
between-subject factors in the MANOVA procedure; for this purpose, age was divided 
into two groups (<60 years and >60 years, 60 years being the median). The Cochran Q 
test was used to detect changes in the proportion of patients with a CES-D score of 
>.16 over time. Student’s t-test was used to compare means at two time points and 
Mann-Whitney’s test to compare the means of scales and items of patients who 
completed the study and patients who refused cooperation during the study.
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RESULTS

The mean values of all scales and single items of the questionnaire at all time points 
are shown in Table 2. There were significant changes of several scales and items 
over time. Some of these are depicted in Figures 1 and 2. Changes were usually for 
the worse, with a pattern of maximal deterioration at six months and improvement 
thereafter. At 12 months, fatigue, physical functioning, taste/smell, dry mouth, and 
sticky saliva were still significantly worse, compared to baseline. However, another 
pattern was seen for some scales (pain, insomnia, emotional functioning, total score 
of the CES-D, and global QOL), the mean values of which improved gradually 
without any deterioration.
Physical functioning, taste/smell, dry mouth, and sticky saliva were still significantly 
worse at 36 months, compared to baseline, whereas pain, insomnia, speech, 
emotional functioning, the total score of the CES-D, and global QOL were 
significantly better. The percentage of patients with a total score of the CES-D of 
>.16 showed a non-significant (p=0.08) trend for improvement (from 27% to 18%). 
When comparing the values at 12 months and at 36 months, there was only a 
significant difference (i.e. improvement) for pain as measured with the QLQ- 
H&N35, and for the total score of the CES-D.
To study whether patients who refused further cooperation during the study 
introduced a bias, the data from their first and second (if available) questionnaire 
(n=25) was compared to the data of the patients who completed the study (n=107). 
At baseline, dropouts reported significantly worse scores for fatigue, pain, dyspnea, 
swallowing, and social eating; at six months they reported significantly worse scores 
for global QOL, dyspnea, and speech (data not shown).
The change over time of the scales and single items by subgroup (patients with 
oral/oropharyngeal cancer treated with surgery with or without radiotherapy, and 
patients with laryngeal cancer treated with radiotherapy) is shown in Tables 3 and 4. 
Patients with oral/oropharyngeal cancer showed a pronounced deterioration of 
physical functioning, role functioning, fatigue, speech, and trismus. Cough increased 
in patients with laryngeal cancer, whereas speech, social functioning, and general 
QOL improved. Pain (as measured with the QLQ-H&N35), emotional functioning, 
and the total score of the CES-D improved in both subgroups.
The influence of gender, age, subgroup, stage, and treatment is shown in Table 5. 
Gender differences were seen for many scales and single items of all questionnaires. 
If there was a significant difference with regard to gender, females consistently
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reported more complaints and worse functioning. There was hardly any influence of 
age; the only significant difference was found for physical functioning, patients >l60 
years having worse scores. Differences between subgroups were only seen for some 
scales and items of the QLQ-H&N35: pain, social eating, teeth, and trismus (patients 
with oral/oropharyngeal cancer having worse scores), and speech (patients with 
laryngeal cancer reporting more speech problems). Stage and treatment had a 
significant influence, in particular on the scales and items of the QLQ-H&N35; 
without exception patients with higher stages, and patients receiving combination 
treatment had worse scores.
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Table 2. Mean scores1 of scales and single items of questionnaire.

0 mo. 6 mo 12 mo 24 mo 36 mo Significance2
EORTC QLQ-C30(+3) 
Fatigue 16.8 27.0 22.33 20.4 19.3 p<0.01
Pain 17.0 20.1 13.7 12.9 12.6 p<0.01
Nausea and vomiting 2.6 5.9 2.8 3.1 3.9 NS
Dyspnoea 8.1 9.7 10.9 11.8 12.8 NS
Insomnia 26.2 23.7 18.13 19.6 18.44 p<0.05
Appetite loss 8.4 14.3 11.5 10.3 12.1 NS
Constipation 3.4 6.2 5.0 4.1 5.9 NS
Diarrhoea 5.0 6.5 5.0 5.6 6.5 NS
Financial problems 7.5 9.3 6.2 8.7 8.1 NS
Physical functioning 92.7 81.1 87.33 87.5 86.74 p<0.01
Cognitive functioning 90.3 87.5 87.9 88.3 89.4 NS5
Emotional functioning 71.0 77.0 81.83 83.4 84.64 p<0.01
Social functioning 88.9 89.7 91.9 91.6 92.1 NS
Role functioning 87.1 77.9 86.1 85.7 86.3 p<0.01
Global QOL 72.5 76.9 77.3 78.3 79.04 p<0.05
EORTC QLQ-H&N35
Pain 24.1 21.3 17.23 15.3 11.84'6 p<0.01
Swallowing 12.2 19.5 14.4 12.3 11.9 p<0.01
Senses (taste/smell) 3.9 16.2 12.93 11.7 13.44 p<0.01
Speech 18.3 19.1 14.5 14.1 11.64 NS
Social eating 9.6 17.1 13.2 11.5 11.8 p<0.05
Social contact 4.3 6.9 5.7 4.8 5.8 NS
Sexuality 16.9 18.7 16.1 16.7 17.6 NS
Teeth 20.1 25.0 20.1 18.1 15.3 NS
Open mouth (trismus) 6.4 19.6 11.2 13.5 10.3 p<0.01
Dry mouth 16.4 42.5 38.73 33.0 32.14 p<0.01
Sticky saliva 14.5 35.9 30.43 27.8 26.24 p<0.01
Cough 18.2 27.0 26.5 26.6 24.4 p<0.05
Feeling ill 11.3 13.2 11.0 10.4 9.4 NS
CES-D
Total score 12.1 9.9 10.6 8.8 8.14'6 p<0.01
Percentage with 
total score > 16 27% 23% 21% 20% 18% NS7

A high score reflects a high level of symptoms or functioning or quality of life.
MANOVA for repeated measures is used for comparisons of the mean scores of the scales 
and single items of the EORTC QLQ-C30(+3), EORTC QLQ-H&N35 and CES-D at all 
time points.
p<0.01, 12 months compared to baseline (Student t-test) 
p<0.01, 36 months compared to baseline (Student t-test)
NS=Not significant
p<0.01, 36 months compared to 12 months (Student t-test)
Cochran Q-test
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Table 3. Mean scores1 of selected scales and single items of questionnaire for patients with cancer of 
the oral cavity or oropharynx treated with surgery with or without radiotherapy.

0 mo 6 mo 12 mo 24 mo 36 mo. Significance2
EORTC QLQ-C30(+3)
Fatigue 13.2 29.0 22.0 21.4 20.0 p<0.01
Pain 20.7 22.8 16.0 14.8 14.8 NS
Insomnia 24.1 23.5 14.2 20.2 14.8 p<0.05
Physical functioning 92.6 76.7 83.7 85.6 85.6 p<0.01
Emotional functioning 73.0 78.4 83.5 83.6 85.6 p<0.01
Social functioning 91.4 90.7 92.3 91.4 92.3 NS3
Role functioning 90.7 72.8 83.6 84.0 86.1 p<0.01
Global QOL
EORTC QLQ-H&N35

72.1 73.9 75.2 76.2 76.4 NS

Pain 29.8 23.3 21.0 20.1 14.5 p<0.01
Swallowing 9.9 19.3 15.8 15.0 15.0 NS
Senses (taste/smell) 3.4 12.7 12.4 13.6 14.8 p<0.05
Speech 7.2 16.1 12.8 12.6 10.7 p<0.05
Social eating 10.8 19.8 17.3 14.7 15.3 NS
Social contact 4.1 6.3 5.8 4.7 5.8 NS
Teeth 25.9 31.9 26.7 23.7 18.5 NS
Open mouth (trismus) 9.0 31.4 17.9 20.5 14.7 p<0.01
Dry mouth 14.8 44.4 35.8 35.2 32.7 p<0.01
Sticky saliva 10.5 32.0 35.5 22.9 22.2 p<0.01
Cough
CES-D

12.3 17.3 18.5 19.1 14.8 NS

Total score
Percentage with

11.4 10.2 11.1 8.4 7.6 p<0.01

total score > 16 26% 20% 24% 15% 17% NS4

A high score reflects a high level of symptoms or functioning or quality of life.
MANOVA for repeated measures is used for comparisons of the mean scores of the scales 
and single items of the EORTC QLQ-C30(+3), EORTC QLQ-H&N35 and CES-D.
NS=Not significant.
Cochran Q test.
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Table 4. Mean scores' of selected scales and single items of questionnaire for patients with cancer of 
the larynx treated with radiotherapy.

0 mo 6 mo 12 mo 24 mo 36 mo. Significance2
EORTC QLQ-C30(+3) 
Fatigue 20.0 24.2 22.2 18.3 18.0 NS
Pain 13.3 15.2 10.7 10.4 9.6 NS
Insomnia 28.1 21.5 22.2 16.3 20.7 NS
Physical functioning 91.6 86.2 91.6 89.3 88.4 p<0.05
Emotional functioning 69.6 76.1 80.2 85.2 84.1 p<0.01
Social functioning 86.3 89.6 93.0 94.4 93.3 p<0.01
Role functioning 83.0 84.8 89.3 91.1 87.8 NS3
Global QOL 73.5 80.6 79.8 80.2 83.0 p<0.05
EORTC QLQ-H&N35
Pain 17.2 17.6 13.5 10.9 9.3 p<0.01
Swallowing 13.3 18.3 12.2 8.5 7.4 p<0.01
Senses (taste/smell) 5.2 15.9 7.4 3.7 7.0 p<0.05
Speech 30.4 21.2 15.8 15.1 11.9 p<0.01
Social eating 7.4 12.4 6.9 5.7 5.7 NS
Social contact 4.0 5.3 4.0 3.0 3.3 NS
Teeth 12.6 17.8 14.8 13.3 11.9 NS
Open mouth (trismus) 3.7 4.4 3.0 5.2 4.4 NS
Dry mouth 17.8 35.6 38.5 29.6 29.6 p<0.01
Sticky saliva 17.8 40.0 33.3 31.9 28.9 p<0.01
Cough 21.5 34.8 23.0 23.7 18.5 p<0.05
CES-D
Total score 12.7 9.3 9.8 8.5 7.9 p<0.01
Percentage with 
total score > 16 29% 24% 16% 20% 16% NS4

A high score reflects a high level of symptoms or functioning or quality of life.
MANOVA for repeated measures is used for comparisons of the mean scores of the scales 
and single items of the EORTC QLQ-C30(+3), EORTC QLQ-H&N35 and CES-D.
NS=Not significant.
Cochran Q test.
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Table 5. Influence of gender, age (less than 60 years versus 60 years or more), subgroup (patients 
with oral cavity/oropharyngeal cancer treated with surgery +. radiotherapy versus patients with 
laryngeal cancer treated with radiotherapy), stage (0, 1 or 2 versus 3 or 4) and treatment (surgery or 
radiotherapy versus combination treatment) on mean scores of scales and items of questionnaire. 
Gender, age, subgroup, stage and treatment are studied as between-subject factors in MANOVA for 
repeated measures.

Gender Age Subgroup Stage Treatment
EORTC QLQ-C30(+3) 
Fatigue
Pain ** * **

Nausea and vomiting 
Dyspnoea

* * *

Insomnia *

Appetite loss
Constipation
Diarrhoea **

* *

Financial problems
Physical functioning 
Cognitive functioning

** *

Emotional functioning **

Social functioning *

Role functioning * *

GlobalQOL
EORTC QLQ-H&N35

*

Pain ** ** **

Swallowing ** **

Senses (taste/smell) * ** **

Speech *

Social eating * * ** **

Social contact ** ** *

Sexuality
Teeth * ** **

Open mouth (trismus) ** ** **

Dry mouth * ** **

Sticky saliva
Cough
Feeling ill
CES-D
Total score *

** **

* p<0.05
** p<0.01
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DISCUSSION

These are the first long-term results of a prospective study of QOL of patients with 
head and neck cancer to be reported. In accordance to other prospective studies,18'23 
we found a temporary deterioration of several physical symptoms, and physical and 
role functioning, most likely caused by treatment. The values of most of these scales 
and items had returned to baseline at 12 months, and there was little change 
thereafter. At 36 months, physical functioning, taste/smell, dry mouth, and sticky 
saliva were still significantly worse, compared to baseline. The magnitude of the 
differences (6-16) indicates clinically relevant changes, which are minor to 
moderate.38
There were a few exceptions to this pattern. Pain, insomnia, and speech all showed a 
gradual improvement. The improvement in pain was most pronounced in patients 
with cancer of the oral cavity/oropharynx (continuing even after 12 months), 
whereas the improvement in speech occurred only in patients with laryngeal cancer 
treated with radiotherapy. This is likely to be due to the fact that pain and speech 
problems are symptoms which may be tumor-related and may respond favorably to 
treatment.
Despite the short-term, and sometimes long-term, deterioration of several physical 
symptoms and functioning, there was a gradual improvement of emotional 
functioning and the total score of the CES-D (continuing even after 12 months). Both 
the mean total score and the percentage of patients with a score > 16 were initially 
higher than that of the average Dutch population,39 but after 36 months these 
differences had disappeared.
The high level of depressive symptomatology at baseline is in accordance with the 
literature.20'22,40"42 There seems to be a discrepancy between the deterioration of 
physical symptoms on the one hand, and improvement of mood on the other hand, 
not only on the short term, but also on the long term. None of the patients in our 
study received specific treatment for depression. Several factors may explain the 
apparent discrepancy between physical deterioration and improvement of mood over 
time. At the time of the first measurement, the patients had recently heard the 
diagnosis and were facing a yet unknown and possibly threatening treatment. At the 
time of the subsequent measurements, they had finished treatment, were recovering 
from its aftereffects, and had had time to adapt to the simation. The mechanism of 
response shift (referring to a change of a person’s internal standard for determining 
his or her level of functioning on a given dimension)43 may also be involved.
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Moreover, as time passed, fear for recurrence and death is likely to have decreased 
significantly. If we had included patients with a recurrence in the analysis, 
psychological functioning might have shown a different course.
The results of this study do not seem to be fully compatible with the literature, which 
indicates a high level of psychological distress in long-term survivors of head and 
neck cancer.7’9'44 There are some possible explanations. Firstly, in our study there 
was a relatively high proportion of patients with limited disease requiring only 
radiotherapy or surgery, which may have limited long-term psychosocial morbidity. 
Secondly, one retrospective study suggested an increase of anger and anxiety as long 
as five years after diagnosis, possibly as a result of patient burnout and cognitive 
beliefs.9 Thus, the follow-up of our study may have been too short. However, in the 
study of Rapoport,9 there was already a deterioration after 18 months, while we 
found a improvement during this period. Thirdly, all these studies were cross- 
sectional. One prospective study of patients with head and neck cancer with a follow
up of one year has been published recently.42 In this study, approximately one-third 
of the patients scored as a probable or possible case of a major mood disorder 
(depression and/or anxiety) at each measurement point (before treatment and at 1, 2, 
3,6, and 12 months).
Clinicians caring for head and neck cancer patients should be alert for symptoms of a 
major mood disorder, in particular in patients receiving extensive surgery in combi
nation with radiotherapy. A short questionnaire (for example, the Hospital Anxiety 
and Depression Scale, as was used in the study of Hammerlid et al.42) might be used 
as a screening instrument for psychiatric morbidity. Patients with severe and/or 
persistent symptoms should be referred for psychological support and, if necessary, 
pharmacological treatment.
It is often assumed that head and neck cancer and its treatment has severe 
implications for social functioning. Interestingly, we found no significant changes in 
the mean values of the social functioning and the social contacts scales. Again, the 
relatively high number of patients with limited disease may have influenced the 
results. For patients with laryngeal cancer treated with radiotherapy, we actually 
found an improvement in social functioning. This may be related to the improvement 
of speech in this subgroup which may have facilitated communication. For the whole 
group, the mechanism of response shift may also have played a role: as a part of the 
adaptation process patients may have reset their standards for social functioning. 
Finally, it is remarkable that the patients indicated a gradual, but significant increase 
in global QOL. The same mechanisms that are involved in the improvement in

113



psychological functioning may apply.
Thus, in our study the long-term impact of head and neck cancer and its treatment 
seems to be less severe than it is often assumed to be. There is a temporary and 
limited physical deterioration, but in the long run relatively few symptoms remain. 
Psychosocial functioning and global QOL show a gradual improvement which 
continues for at least three years.
We performed a preliminary analysis to examine which sociodemographic and 
medical factors had an influence on QOL and mood. Females were found to report 
more symptoms and worse functioning over time. The data from studies on the 
influence of gender on QOL of cancer patients are conflicting. Some show no gender 
differences,23 45 while others report worse QOL for females.43-4M7 Age (at least up to 
73 years) had no influence except on physical functioning, as was found in other 
studies.23,47-48 Subgroup, stage, and treatment had major influence, in particular on 
head and neck symptoms. Thus, site and treatment (which are often interrelated) 
seem to be important determinants of physical symptoms, but not of psychosocial 
functioning. A multivariate analysis of these factors has been performed and will be 
reported elsewhere (De Graeff et ah, Head and Neck, in press).
Some limitations of this study warrant discussion. Firstly, we have deliberately 
excluded patients with a recurrence (even if treatable with curative intent) from our 
analysis. The results of our study are therefore only applicable to long-term 
survivors who have not developed a recurrence. Secondly, the question arises 
whether our sample is representative for the population of patients with squamous 
cell carcinoma of the oral cavity, pharynx, or larynx. Twenty-two percent of 
consecutive patients refused to participate in the study and 25 % of the patients who 
consented to participate, dropped out from the study at some time point during the 
three-year period. The patients who refused to participate did not differ with regard 
to sociodemographic and medical characteristics, but we have no indication whether 
their QOL before and after treatment might differ from the patients in the study. For 
the dropouts, there was a tendency for a worse QOL to be reported for some 
dimensions on the first and second questionnaire. Thus, some kind of positive 
selection bias is likely to have been introduced as a result of non-compliance during 
the study. Thirdly, as mentioned already, the mechanism of response shift may have 
occurred, making the interpretation of changes in QOL over time difficult. We have 
not used any methods (for example, ‘then’-ratings)43 to assess the occurrence of 
response shift. However, even if internal standards of patients have shifted during 
the study period (which is likely to have occurred), it could be argued that we are
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not interested in absolute changes of QOL but in the experience of the patients at the 
time of the questionnaire, which is by definition dependent on their actual standard. 
QOL is sometimes defined as the perceived discrepancy of what one has, and what 
one wants, or expects, or has had (the ‘gap’ theory),49 implicating that QOL should 
always be related to the actual standard.
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CONCLUSION

This prospective study of patients with head and neck cancer demonstrates short
term deterioration of physical symptoms as a result of treatment, and limited long
term physical morbidity. Female gender, higher stages, and combination treatment 
seem to have a negative influence. During a period of three years, there is a gradual 
improvement of mood and overall QOL. Social functioning does not change, and 
even improves in the subgroup of patients with laryngeal cancer receiving 
radiotherapy. Thus, the prospects for patients with head and neck cancer do not seem 
to be as bleak as is sometimes thought, in particular when single modality treatment 
(surgery or radiotherapy) is possible.
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SUMMARY

Background. Quality of life (QOL) has become an important issue in head and neck 
cancer. Elucidation of factors predicting QOL after treatment has important 
implications for patient management.
Methods. In this prospective study we analyzed which pretreatment factors predicted 
QOL after surgery and/or radiotherapy with curative intent in a cohort of 153 patients 
with cancer of the oral cavity, oropharynx, hypopharynx, or larynx. The patients 
completed the EORTC Core Questionnaire, the EORTC Head and Neck Cancer 
module, and the Center for Epidemiologic Studies-Depression Scale before treatment 
and 6 and 12 months later. The influence of gender, age, performance status and 
depressive symptomatology at baseline, site, stage, and treatment on QOL (and its 
dimensions) and depressive symptomatology after 6 and 12 months was studied, using 
linear regression analysis.
Results. A high level of depressive symptomatology and a low performance status at 
baseline and combination treatment were significant predictors of increased severity of 
symptoms and poor functioning after treatment. Treatment was a predictor of head and 
neck symptoms, while performance status and depressive symptomatology were 
predictors of general symptoms and functioning. Gender and age had little predictive 
value.
Conclusions. Patients with depressive symptoms and/or a low performance status who 
receive combination treatment for cancer of the head and neck are at risk for physical 
and psychological morbidity after treatment. Special attention should be given to these 
patients in rehabilitation programs.
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INTRODUCTION

The incidence of head and neck cancer in The Netherlands is approximately 
450/100,000 and has increased in the last decades.1 Treatment usually consists of 
surgery and/or radiotherapy. Both treatment modalities may result in long-term and 
often permanent morbidity due to disfigurement, xerostomia, sticky saliva, trismus, 
dysphagia, airway and speech problems, and shoulder dysfunction.2 Treatment 
strategies are therefore not only directed at increasing the chances of cure but also at 
diminishing the impact of treatment on quality of life (QOL), e.g. by organ 
preservation.3 Depression and other psychosocial morbidity occur frequently in head 
and neck cancer patients both before and after treatment.414
Although QOL is severely jeopardized after treatment for head and neck cancer, the 
factors determining QOL after treatment have not been extensively studied. 
Elucidation of patient- and disease-related factors may help health-care workers to 
identify patients at risk for somatic and psychosocial problems following treatment 
and to plan appropriate rehabilitation programs.2,15
Patient-related factors that may influence QOL include gender, age, functional status 
and psychological status. Although health surveys in the general population show 
higher rates of symptoms, physical illness, and depression in women,16'18 studies in 
cancer patients do not show a consistent difference between men and women with 
regard to health-related QOL19 and depression1.1'20,21 With regard to age, it is often 
assumed that elderly patients fare worse after treatment, but there are few data to 
support this view.21'24 Functional status, as measured with the Kamofsky performance 
status (KPS),25 a reliable and valid instrument to assess the functional status of cancer 
patients,26 has been shown to be positively correlated with QOL.27,28 
Lastly, psychological status may profoundly influence physical functioning, symptom 
perception, and mood after treatment.
Disease-related variables, that are considered to influence QOL are site, stage and 
treatment of the disease.12,29'31 Site and stage to a large extent determine treatment and 
hence its impact on QOL.
We performed a prospective study of QOL in a large cohort of patients with head and 
neck cancer with both limited and advanced stages of disease, treated with surgery 
and/or radiotherapy. The aim of this analysis is to determine to what extent patient- 
related factors (gender, age, performance status, and depressive symptomatology at 
baseline) and disease-related factors (site, stage and treatment) can be used to predict 
QOL (and its dimensions) and depressive symptomatology after six and 12 months.
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MATERIALS AND METHODS

Patients. Patients were eligible for the study if they had squamous cell carcinoma of 
the head and neck. In order to restrict the number of (often very strongly 
intercorrelated) disease-related variables such as site, stage and treatment, the patients 
were divided into four groups with cancer of the larynx, treated with radiotherapy 
(group 1), the oral cavity or oropharynx, treated with surgery (group 2), the oral cavity 
or oropharynx, treated with surgery and radiotherapy (group 3), and the hypopharynx 
or larynx treated with surgery and radiotherapy (group 4). Patients from groups 1 and 
2 had limited disease requiring only one treatment modality, whereas patients from 
groups 3 and 4 had advanced disease requiring combination treatment. Treatment had 
to have a curative intent. Other inclusion criteria were age less than 80 years; no 
previous or synchronous malignancies; no cognitive impairment; and ability to under
stand and to read Dutch. Patients with a recurrence or metastases within a year were 
excluded from the analysis.
During the inclusion period (May 1994-June 1996) 260 patients met the inclusion 
criteria. Fifty-six patients refused to participate in the study (refusal rate 22%). Data of 
51 patients were excluded from the analysis during the first year after treatment 
because of recurrence or metastases (n=33), death due to other causes (n=6), non- 
compliance (n=ll), or incomplete data (n=l), resulting in 153 eligible and fully 
evaluable patients without recurrence or metastases, with a minimum follow-up of one 
year.
Patient characteristics are summarized in Table 1. The majority of patients from 
groups 1 and 2 had limited disease (AJCC stage 0, I and II), whereas most patients 
from groups 3 and 4 had advanced disease (stage III and IV). Forty-four percent of the 
women were in group 3 or 4 as compared with 30% of the men.
All patients were treated at the Departments of Otorhinolaryngology, Oral and 
Maxillofacial Surgery and Radiotherapy of the University Medical Center of Utrecht, 
The Netherlands.

Methods. The patients completed a questionnaire before starting treatment and six and 
12 months later. The questionnaire consisted of the EORTC QLQ-C30(+3), the 
EORTC QLQ-H&N35 and the CES-D.
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Table 1. Patient characteristics.

Total number 153

Age
- 29-49 yrs 33 (21%)
- 50-59 yrs 38 (25%)
- 60-69 yrs 53 (35%)
- 70-76 yrs 29(19%)

Sex: - Male 122 (80%)
- Female 31 (20%)

Kamofsky performance status
- 100 18(12%)
-90 116(76%)
-80 14 (9%)
-70 5 (3%)

Median total score CES-D (range) 12 (0-40)
Number of patients with score >16 40 (26%)

Group 11 67 (44%)
- Stage 0/I/II 61
- Stage III/IV 6
Group 22 35 (22%)
- Stage 0/I/II 30
- Stage III/IV 5
Group 33 40 (26%)
- Stage 0/I/II 6
- Stage III/IV 34
Group 44 11 (7%)
- Stage 0/I/II 2
- Stage III/IV 9

Patients with cancer of the larynx, treated with radiotherapy.
Patients with cancer of the oral cavity/oropharynx, treated with surgery.
Patients with cancer of the oral cavity/oropharynx, treated with surgery and radiotherapy 
Patients with cancer of the hypopharynx/larynx, treated with surgery and radiotherapy
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The European Organization for Research and Treatment of Cancer (EORTC) Core 
Quality of Life Questionnaire (QLQ-C30) is a widely used questionnaire incorpora
ting a range of QOL issues relevant to a broad range of cancer patients.32 It has been 
validated for many types of cancer including head and neck cancer.33 It contains five 
functional scales (physical, emotional, cognitive, social, and role), three symptom 
scales (fatigue, pain, and nausea and vomiting), a global QOL scale and six single 
items assessing additional symptoms or problems (dyspnoea, insomnia, appetite loss, 
constipation, diarrhoea, and financial difficulties). Version 30(+3) contains two 
additional items on role functioning and one additional item on overall health. In the 
rest of this paper the QLQ-C30(+3) will be referred to as the QLQ-C30. The EORTC 
QLQ-C30 is meant to be used in conjunction with a tumor-specific module.
The EORTC Head and Neck Cancer Quality of Life Questionnaire (H&N35) is a 
module used for assessing QOL in head and neck cancer patients.34 The module 
contains seven symptom scales (pain, swallowing, senses (taste/smell), speech, social 
eating, social contact, and sexuality) and six symptom items (teeth problems, problems 
opening mouth (trismus), dry mouth, sticky saliva, cough, and feeling ill). It has been 
tested in a sample of 500 patients with head and neck cancer from Norway, Sweden, 
and The Netherlands.35
The scores for the scales and items of the EORTC QLQ-C30 and the EORTC H&N35 
range from 0 to 100. A high score for a functional or global QOL scale represents a 
high level of functioning or global QOL, whereas a high score for a symptom scale or 
item represents a high level of symptoms or problems.36
The Center for Epidemiologic Studies Depression (CES-D) Scale is an instrument 
used to measure depressive symptomatology in the general (non-psychiatric) 
population.37 The Dutch translation has also been validated.38 The CES-D has also 
been used in cancer patients.39'41 The total score of the CES-D ranges from 0 to 60. A 
high score reflects a high level of depressive symptomatology. A cut-off point of 16 
can be used; patients with a score of 16 or higher are classified as being a possible 
case of depression.42

Analysis. The data were analyzed using the statistical package SPSS for Windows.43 
MANOVA for repeated measures was used for the comparison of the means of all 
scales of the QLQ-C30 and the H&N35 and of the total score of the CES-D at 
baseline, six, and 12 months. The influence of performance status and depressive 
symptomatology at baseline, gender, age, and group was studied by entering these 
variables as between-subject factors in the MANOVA procedure; for this purpose KPS
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performance status 2, 1 and 0,44 respectively), age into two groups (<60 years and >60 
years, 60 years being the median age), and depressive symptomatology at baseline into 
two groups (total score of CES-D <16 and >16, respectively. Cochran’s Q-test was 
used to compare the percentage of patients with a total score of the CES-D of >16 at 
baseline, six, and 12 months. The Kruskal-Wallis test was used to detect differences in 
the mean values of the scales between groups.
Single and multiple linear regression analyses were used to study the influence of 
gender, age, group, and the baseline values of the KPS and the total score of the CES- 
D (independent variables) on the values of the scales of both QOL questionnaires and 
the total score of the CES-D at six and 12 months (dependent variables). The values 
for the scales and single items are reported as a continuous variable; however, for a 
single item there are only four possible values (0, 33, 66, and 100). Since for multiple 
regression analysis the dependent variables have to be continuous, the single items 
were disregarded. For the scales, there are at least seven possible values, which is 
acceptable for use in multiple regression analysis. Since the variable ‘group’ is 
categorical, dummy variables were used. For the multiple regression analyses, ‘group’ 
was entered separately using method enter; the order of entering variables was defined 
by the p-value of the single regression analyses, with variables with the lowest p- 
values being entered first. When continuous variables were entered at the same time, a 
stepwise method was used.
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RESULTS

The mean values at baseline, six and 12 months of the scales of the QOL 
questionnaires and of the total score of the CES-D are shown in Table 2. There was a 
significant increase of fatigue, and a deterioration of physical functioning and role 
activities (QLQ-C30) and of sexuality, social eating, and taste/smell (QLQ-H&N35) at 
six months with a tendency for improvement at 12 months. Emotional functioning 
(QLQ-C30) and pain (QLQ-H&N35) improved significantly. The other scales, the 
total score of the CES-D, and the percentage of patients with a total score of the CES- 
D of >16 did not change significantly.
The mean values of the scales at six months by group are shown in Table 3. 
Significant differences were seen for nausea/vomiting and physical functioning (QLQ- 
C30) and for pain, swallowing, social eating, speech, and taste/smell (QLQ-H&N35). 
These differences partly represent differences in site (patients with 
laryngeal/hypopharyngeal cancer (groups 1 and 4) having worse scores for speech and 
taste/smell, compared with patients with oral cavity/oropharyngeal cancer), but mostly 
reflect differences in treatment: patients who received combination treatment (groups 
3 and 4) had more symptoms and poorer functioning. Similar results were seen at 12 
months (not presented).
Gender differences were seen for some of the scales of the QLQ-C30 (fatigue, pain, 
physical and emotional functioning, and role activities) and of the QLQ-H&N35 (pain, 
social contacts, and social eating), with women having worse scores (i.e. higher values 
for symptom scales or lower values for the functional scales) (Table 4). Age had no 
influence except on fatigue, physical functioning, social eating, and speech; older 
patients had worse scores. A low performance status at baseline was associated with 
poorer scores for almost all scales of both the QLQ-C30 and the QLQ-H&N35 and for 
the total score of the CES-D. Patients with a total score of the CES-D >16 at baseline 
had worse scores for almost all scales of both QOL questionnaires and for the total 
score of the CES-D. Differences between groups were seen for the swallowing, social 
eating, speech, and taste/smell scales of the QLQ-H&N35.
Using univariate regression analysis (data not shown), female gender explained only a 
small amount (2-9%) of the variance of some of the scales of both questionnaires at 
six and 12 months. Higher age significantly predicted worse scores for physical 
functioning and sexuality. The KPS at baseline explained a significant amount 
(varying from 2% to 20%) of the variance of almost all the scales of both the QLQ- 
C30 and the QLQ-H&N35 (with the exception of nausea/vomiting and pain) and of
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the total score of the CES-D. Depressive symptomatology at baseline explained the 
greatest amount of variance, the effect being pronounced at 6 months (range 3-32%) 
than at 12 months (range 3-21%). The variable ‘group’ explained a significant amount 
(7-38%) of the variance of some scales of the QLQ-H&N35 (pain, swallowing, social 
eating, speech, and taste/smell) at six and 12 months.
The results of the multiple regression analyses are shown in Tables 5 and 6. The 
independent variables together explained a significant amount of the variance (6-45%) 
of the dependent variables at 6 and 12 months. The total amount of variance explained 
was slightly higher for the scales of the QLQ-H&N35 (median 23%; range 15-45%) 
than for the scales of the QLQ-C30 (median 19%; range 6-37%). Overall, depressive 
symptomatology, group and KPS were the most important predictors. Depressive 
symptomatology at baseline was the most important predictor of most of the scales of 
the QLQ-C30 (with the exception of physical functioning and nausea/vomiting), some 
of the scales of the QLQ-H&N35 (pain, sexuality, and social contacts) and of the total 
score of the CES-D at six and 12 months. The predictive value decreased at 12 
months. The variable ‘group’ explained much of the variance of the scores on pain, 
swallowing, social eating, and taste/smell scales of the QLQ-H&N35. Performance 
status at baseline was an important predictor of physical functioning, role activities, 
and global QOL. In the multiple regression analysis gender and age had only minor 
predictive value.
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Table 2. Mean scores of scales of the EORTC QLQ-C30(+3), EORTC QLQ-H&N35, and CES-D at 
0, 6, and 12 months.

0 mo. 6 mo. 12 mo Significance1
EORTC QLQ-C30(+3)
Fatigue 18.22 28.8 22.5 **

Pain 18.4 19.5 13.1 NS
Nausea and vomiting 2.5 5.9 3.6 NS
Physical functioning 90.3 78.3 83.9 **

Cognitive functioning 89.7 87.6 89.0 NS
Emotional functioning 70.4 77.5 81.4 **

Social functioning 87.7 89.7 90.2 NS
Role functioning 86.1 78.4 84.7 **

Global QOL
EORTC QLQ-H&N35

71.0 73.2 74.3 NS

Pain 23.2 20.3 16.6 **

Swallowing 13.7 22.4 17.9 NS
Senses (taste/smell) 5.0 17.1 14.8 **

Speech 21.3 21.7 18.4 NS
Social eating 10.2 19.5 16.7 **

Social contact 5.0 7.6 6.3 NS
Sexuality
CES-D

16.8 21.4 18.0 *

Total score
Percentage with

12.0 10.3 10.6 NS

total score >16 26% 24% 22% NS3

1 MANOVA for repeated measures is used to compare data at 0, 6, and 12 months.
A high score implies a high level of symptoms or depressive symptomatology or a high level 
of functioning or global QOL.

3 Cochran Q-test
* p<0.05
** p<0.01
NS Not significant
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Table 3. Mean scores of scales of the EORTC QLQ-C30, EORTC QLQ-H&N35%, and total score of 
the CES-D at 6 months by group.

Group 1 Group 2 Group 3 Group 4
EORTC QLQ-C30(+3)
Fatigue 27.0' 25.7 31.7 38.4
Pain 16.2 17.1 27.1 19.7
Nausea and vomiting 5.0 2.4 10.4 6.1*
Physical functioning 83.9 77.1 71.5 72.7*
Cognitive functioning 88.3 85.7 87.9 87.9
Emotional functioning 76.1 77.4 78.8 81.8
Social functioning 90.0 95.2 85.0 86.4
Role functioning 83.8 80.0 68.3 77.3
Global QOL
EORTC QLQ-H&N35

77.4 75.7 65.8 66.7

Pain 17.5 16.7 29.8 13.6*
Swallowing 19.9 6.7 36.0 O

J oo O
n * *

Senses (taste/smell) 14.9 7.1 20.0 51.5**
Speech 22.9 10.4 25.8 35.4**
Social eating 12.3 11.7 35.6 29.5**
Social contact 6.1 4.2 12.5 9.7
Sexuality
CES-D

15.2 15.6 35.3 24.2

Total score
Percentage with

9.5 10.2 11.8 9.3

total score >16 22% 23% 30% 18%

A high score implies a high level of symptoms or depressive symptomatology or a high level 
of functioning or global QOL. 
p<0.05, Kruskal-Wallis test 
p<0.01, Kruskal-Wallis test
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Table 4. The influence of gender, age, Kamofsky performance status (KPS), and depressive 
symptomatology at baseline, and group on the scales of the EORTC QLQ-C30(+3) and the EORTC 
QLQ-H&N35 and on the total score of the CES-D at baseline, 6, and 12 months.

Gender1 Age KPS Depression Group
EORTC QLQ-C30(+3)
Fatigue * * ** ** NS
Pain ** NS ** ** NS
Nausea and vomiting NS NS NS NS NS
Physical functioning ** ** ** ** NS
Cognitive functioning NS NS NS ** NS
Emotional functioning ** NS ** ** NS
Social functioning NS NS * ** NS
Role functioning * NS ** ** NS
Global QOL NS NS ** ** NS
EORTC QLQ-H&N35
Pain * NS * ** NS
Swallowing NS NS ** NS **

Senses (taste/smell) NS NS ** NS **

Speech NS * ** ** **

Social eating * ** ** * **

Social contact * NS ** ** NS
Sexuality NS NS * ** NS
CES-D
Total score NS NS ** ** NS

1 The influence of gender, age (<60 versus >60 years), KPS at baseline (70/80 versus 90 versus 
100), depression at baseline (total score of CES-D <16 versus >16), and group is analyzed as 
between-subject factors in MANOVA for repeated measures.

* p<0.05
** pO.01
NS Not significant

132



Table 5. Multiple regression analyses: Percentage of variance of the scales of the EORTC QLQ-C30(+3) at 6 
and 12 months explained by gender, age, Kamofsky performance status (KPS), and total score of the CES-D 
(depression) at baseline and group.

6 months 12 months
EORTC QLQ-C30(+3)
Fatigue 1. Depression 19%' 1. Depression 17%

2. Gender 2% 2. KPS 6%
3. Group 2% 3. Group 1%

23% 24%
Pain 1. Depression 11% 1. Depression 9%

2. Gender 3% 2. Gender 7%
3. Group 2% 3. Group 3%

16% 19%
Nausea and vomiting 1. Group 4% 1. Group 6%

2. Depression 3% __
7% 6%,

Physical functioning 1. KPS 10% 1. KPS 20%
2. Gender 8% 2. Gender 6%
3. Group 6% 3. Age 6%
4. Age 3% 4. Group 5%

27% 37%
Cognitive functioning 1. Depression 18% 1. Depression 10%

2. Group 1% 2. KPS 3%
__ 3. Group 1%
19%, 14%,

Emotional functioning 1. Depression 32%. 1. Depression 17%
2. KPS 4%
3. Gender 2%

__ 4. Group 1%
32% 24%

Social functioning 1. Depression 12% 1. KPS 15%
2. Group 4% 2. Group 4%
3. KPS 3%

19%, 19%,

Role functioning 1. Depression 16% 1. KPS 12%
2. Group 8% 2. Group 3%
3. KPS 3%

27% 15%

Global QOL 1. Depression 8% 1. KPS 11%
2. Group 7% 2. Depression 2%
3. KPS 3% 3. Group 2%

18% 15%,

Percentages are given only if the F-test is significant (p<0.05)
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Table 6. Multiple regression analyses: Percentage of variance of the scales of the EORTC QLQ-H&N35 and of 
the total score of the CES-D at 6 and 12 months explained by gender, age, Kamofsky performance status (KPS,) 
and total score of the CES-D (depression) at baseline and group^

6 months 12 months
EORTC QLQ-H&N35
Pain 1. Depression 14%' 1. Group 9%

2. Group 6% 2. Depression 6%
3. Gender 3%

23% 15%
Swallowing 1. Group 17% 1. Group 18%

2. Depression 7% 2. KPS 9%
3, Age 2% 3. Gender 2%

26% 29%
Senses (taste/smell) 1. Group 17% 1 .Group 38%

2. Depression 5% 2. Depression 5%
3. KPS 2%

22% 45%
Speech 1. Depression 11% 1. KPS 10%

2. Group 9% 2. Group 9%
20% 19%

Social eating 1. Group 19% 1. Group 26%
2. Depression 7% 2. KPS 8%
3. Gender 4% 3. Age 2%
4. KPS 2% __

32% 36%
Social contact 1. Depression 17% 1. Depression 1%

2. Group 4% 2. Gender 5%
3. Gender 3% 3. Group 3%

24% 15%
Sexuality 1 .Depression 11% 1. Depression 8%

2. Group 8% 2. Age 5%
3. Age 3% 3 .Group 6%

4. KPS 3%
22% 22%,

CES-D
Total score 1. Depression 30% 1. Depression 21%

2. KPS 2% 2. KPS 3%
3. Gender 2% 3. Group 2%
4. Group 1% __

35%

1 Percentages are given only if the F-test is significant (p<0.05)
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DISCUSSION

In this study we tried to elucidate pretreatment patient- and disease-related factors that 
determined QOL of patients after treatment for head and neck cancer. We found 
depressive symptomatology at baseline, group (a variable incorporating site, stage, 
and treatment), and KPS at baseline to be major factors predicting QOL after 
treatment. Gender and age had much less influence.
In accordance to the literature, we found a high level of depressive symptomatology at 
baseline.4,712,14 The presence of depressive symptomatology before treatment was a 
major predictor of increased physical symptoms (both general and head and neck 
specific) and poorer psychological and social functioning at six months and, to a 
lesser degree, at 12 months. It should be emphasized that in this study we used the 
CES-D, which measures depressive symptomatology. There is likely to be a strong 
correlation between the total score of the CES-D and depression, but a diagnosis of 
depression can only be made by psychiatric examination based on DSM-criteria.
The relation between depression and QOL in patients with head and neck cancer is 
complex. A negative correlation between depression and QOL has been found in male 
patients with cancer (including head and neck cancer)45 and also in a sample of 
patients with head and neck cancer 6 months to 6 years after treatment.5 In a cross- 
sectional study of patients who had intensive chemoradiotherapy, decreased overall 
and head and neck-specific QOL (as measured by the FACT-G and the FACT-H&N, 
respectively) and increased depressive symptomatology (as measured by the CES-D) 
were related to the total number and severity of residual effects.9 In another cross- 
sectional study of patients with head and neck cancer 7-11 years after treatment, 
several functional scales of the QLQ-C30 and symptom items and scales from both 
the QLQ-C30 and the F1&N35 were associated with psychological distress; however, 
in a multiple regression model only reduced cognitive and social function and pain 
were predictors of psychological distress.6
The interaction between QOL and depression in terms of cause and effect is 
complex.46,47 There are several possible explanations for a negative correlation 
between QOL and depression. Firstly, the factors leading to head and neck cancer may 
also predispose individuals to depression.14 Substance abuse, low socioeconomic 
status, a low level of education, and a poor social network are associated with both 
head and neck cancer (and thus with the sequelae of its treatment) and depression.20 
Secondly, the physical sequelae of the disease and its treatment (in particular pain and 
malnutrition) may lead to depressive symptoms. In this model, depression is regarded
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as an effect indicator of QOL.47 In the literature, this is supposed to be the main cause 
of psychosocial morbidity in these patients.12’13’2I,4M8'50 However, there are some 
arguments against this hypothesis. In our study, patients had more physical symptoms 
after treatment, whereas their emotional functioning improved significantly and 
depressive symptomatology tended to decrease, as was found in other studies.4 I2,51 In a 
study in head and neck cancer patients no clear relationship was found between 
advanced disease stages and depression prior to treatment.7 Thirdly, depression may 
lead to physical symptoms (e.g. fatigue, anorexia, and/or weight loss) 
undistinguishable from those caused by head and neck cancer.46 Moreover, a 
depressed mood will probably have a negative influence on self-reported QOL; for 
pain this is an accepted concept. In both cases, depression is considered a causal 
indicator of QOL.47
Payers et al. analyzed the items of the QLQ-C30 as causal or effect indicators of 
global QOL in a sample of head and neck cancer patients.47 They found that the items 
that made up the emotional functioning scale (which can be considered to be related to 
depression) were not exclusively causal indicators of QOL.
Thus, it is difficult to interpret the predictive value of depressive symptomatology at 
baseline. It may be that depressive symptomatology before treatment and poor QOL 
after treatment are both the result of the same factors. It may also be that depressive 
symptomatology at baseline has a real influence on QOL after treatment. In a recent 
study, positive affect, as measured by the vigor subscale of the Profile of Mood States, 
was found to be an important predictor of QOL after treatment of head and neck 
cancer;52 it was hypothesized that mood influenced coping style. Most likely, both 
mechanisms play a role. The identification and treatment of patients who are 
depressed at diagnosis is more likely to have an influence in the latter case than in the 
former. Whatever the interpretation of these findings, the fact remains that patients 
who are depressed at diagnosis are more likely to have a poor QOL after treatment. 
Rehabilitation programs should take this into account. In this respect, it should be 
noted that clinicians are poor raters of depressive symptoms in head and neck cancer 
patients.5,53 This lack of correlation between clinician and patient ratings of depression 
stresses the importance of obtaining patient ratings.5,53 Although no randomized study 
has yet been published to prove this, the routine use of a short questionnaire (e.g., the 
Hospital Anxiety and Depression Scale) prior to clinical consultation might result in 
more timely and frequent diagnosis of depression in head and neck cancer.54 
Not unexpectedly, the variable ‘group’ was a predictor of head and neck specific 
symptoms after treatment. It had relatively little influence on general physical
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symptoms, emotional and social functioning, and global QOL, as measured by the 
EORTC QLQ-C30, and on depressive symptomatology after treatment. Patients from 
groups 3 and 4 (i.e. patients receiving surgery and radiotherapy) had significantly 
worse scores for many head and neck symptoms, in particular swallowing, social 
eating, speech, and taste/smell, than patients from groups 1 and 2. Although there 
were differences in dimensions of reported QOL between groups 3 and 4, these were 
qualitative (some being worse in group 3, and some being worse in group 4) rather 
than quantitative. For methodological reasons we combined site, stage, and treatment 
in one variable. Stage will exert its influence only on post-treatment QOL as a result 
of morbidity due to therapy. Thus, it is likely that treatment is the major component of 
this variable that predicts QOL. In another prospective study of head and neck cancer 
patients, treatment, but not stage was found to be a predictor of QOL.52 Several other 
studies have shown that treatment-related factors influence functional status and QOL 
after treatment, e.g. the extent of surgery,28’55'58 surgery versus radiotherapy in oral or 
oropharyngeal cancer,31’51’55'58,59 the use of combined treatment versus one treatment 
modality,49,59 organ-preserving treatments 51,60 or the use of different radiation 
schedules.12,61
The KPS was the third major factor, that was a modest predictor of both general and 
head and neck specific symptoms. The predictive value was greater at 12 months than 
at 6 months. This may be because the influence of other factors, in particular 
depression and side effects of treatment, tended to decrease at 12 months. In another 
study of patients with lung, colon and prostate cancer, the KPS was also found to be a 
predictor of QOL.62
Although gender was a significant factor when analyzed as a covariate in the 
MANOVA for repeated measures, it was not in the multiple regression analysis. This 
is probably because the fact that there was an unequal distribution of site and 
treatment between sexes: women were more likely to have oral or oropharyngeal 
cancer and also more likely to receive combination treatment. Thus, the poorer scores 
that women had for many dimensions of QOL were probably due to treatment effects 
rather than gender differences. There was only a slight trend in the multiple regression 
analysis for women to report more symptoms, poorer physical functioning and more 
depressive symptomatology. The literature on gender differences in QOL and 
depression in cancer patients has shown inconsistent results. Some studies suggest 
poorer QOL and more functional impairment,9,57 and higher levels of emotional 
distress and depression63,64 in females, whereas others show little or no gender 
differences.511,13’19’30’51’65’66 Overall, gender does not seem to have a major influence on
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QOL or mood after treatment
Age had very little influence on QOL after treatment except on physical functioning 
and sexuality. This suggests that age, at least up to 75 years, should not be taken into 
account when making decisions about treatment for elderly patients with head and 
neck cancer based on fear for a worse functional outcome. This is in line with 
recommendations from the literature on outcome analysis in this patient group.21,23 24'67 
Some studies of head and neck cancer patients even indicate that younger age is a risk 
factor for physical dysfunction57 or depression.11,14
The factors studied explained a significant percentage of variance of the various 
domains of QOL after treatment. Still, other factors such as coping,52,59,68,69 locus of 
control,70 cognitive orientation,71 and social support (including openness to discussion 
in the family and information by the specialist)70,72 may also play a role in determining 
QOL. Further research is necessary in this area.
Some restrictions of this study deserve comment. Fifty-six patients, who were eligible 
for the study, refused to participate, and 12 patients dropped out during the study 
because of non-compliance or incomplete data. This is likely to have resulted in some 
selection bias. Moreover, we excluded patients with a recurrence, even if it was 
treated with curative intent. Therefore, the findings of our study are applicable only to 
patients who do not develop a recurrence.
It is important to identify factors that are predictors of a poor physical and 
psychological outcome after treatment for head and neck cancer because rehabilitation 
programs could then be optimized on an individual basis and health-care workers 
could focus better on restoring function and assisting patients to achieve an acceptable 
QOL. Patients with depressive symptomatology and/or a low performance status who 
receive combination treatment for head and neck cancer are at specific risk for 
physical and psychological morbidity after treatment. More attention for these 
problems will maximize patient compliance13,73 and outcome.
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ABSTRACT

Head and neck cancer and its treatment can have important psychosocial implications 
and many patients become depressed. The aim of this prospective study is to examine 
whether pretreatment variables can be used to predict depression 6 and 12 months 
later. Head and neck cancer patients (155) treated with surgery and/or radiotherapy 
completed a questionnaire including items on social support, coping, depressive 
symptoms, physical functioning, and physical symptoms before and after treatment.
By using 5 variables (physical symptoms, depressive symptoms, emotional support, 
extent of the social network and avoidance coping), it was possible to predict those 
patients who would develop symptoms at 6 (81%) and 12 months (67%) after 
treatment. Inclusion of actual physical symptoms reported at follow-up increased these 
percentages to 89% and 82%.
It is concluded that screening for psychosocial variables and physical symptoms before 
treatment can be used to determine which patients are at risk of developing depressive 
symptoms after treatment.
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INTRODUCTION

Head and neck cancer and its treatment can affect physical and psychosocial well
being, leading to changes in quality of life.1 Although most patients with head and neck 
cancer will successfully adapt to their diagnosis and the treatment of their disease in 
the year after treatment,2,3 a number of patients do not and many experience mood 
disturbances.1,4'6 Depression is a common but not universal reaction to cancer,7,8 and it 
is thought that patients with head and neck cancer are especially vulnerable because of 
the frequent occurrence of physical and functional symptoms and mutilations following 
treatment.6,9,10
Depression is frequently under-diagnosed in patients with cancer and hence frequently 
under-treated.11,12 This can significantly compromise a patient’s quality of life and 
length of hospital stay, complications with therapy, ability to care for oneself, and 
possibly even survival time.12,13 For this reason, it is important to detect or predict 
depression in these patients, especially because there are effective treatments for mood 
disorders in cancer patients.14'17 There is a need for routine screening for depressiorf.8 
Patients who are identified before treatment as being likely to become depressed after 
treatment can be offered additional support to prevent further psychosocial morbidity 
after treatment.
The predisposition to depression among cancer patients can be considered to be a 
consequence of both disease and patient related factors.12,13,19 Disease-related factors 
involve stage of disease, disease type, and impact of treatment schedules. Stage of 
disease at diagnosis and treatment received are related to pain, discomfort, and 
interference with vital functions, and as such can be supposed to be related to the 
occurrence of depressive symptoms.4,12,20,21 Patient related factors include family and 
personal history of psychiatric morbidity, psychosocial stressors, and social support. 
Psychosocial variables such as coping and social support have been shown to be 
determinants of depressive mood in cancer patients.5'7,20,22'24 Locus of control is 
another important predictor of mood disturbance, physical symptoms, and adaptation to 
illness in cancer patients.25'27 The degree to which patients perceive control over their 
health affects their mood.28 Furthermore, depressive symptoms before the occurrence 
of cancer have been shown to be an important determinant of depressive symptoms 
when subjects get cancer.29'31 Head and neck cancer patients most at risk for 
psychological problems are those with the most dysfunction and physical 
symptoms.32,33 It has been shown that physical symptoms such as pain, discomfort, 
interference with vital functions, and nutritional deficits explain an important part of
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the variance of depressive symptomatology after cancer treatment.9’19,24’34 
Sex and age are often assumed to have an influence on depressive symptoms. In the 
general population women are consistently reported to have a greater prevalence of 
depressive disorders than men but the reason for this is unclear.35 Women with cancer 
are also reported to be at risk for psychological distress.36 Elderly patients are often 
assumed to fare worse after treatment37,38 but some studies show younger patients to be 
especially at risk.36
Most studies that attempted to predict depressive symptomatology in head and neck 
cancer patients used heterogeneous cancer sites and/or a transversal study design, had a 
retrospective character,39 and/or only examined the effect of a single or a few 
variables.26,13 No prospective longitudinal studies have examined the predictive value 
of all the above mentioned psychosocial and physical variables together.

The aim of this prospective study is to examine whether factors measured before 
treatment for head and neck cancer can be used to predict depressive symptomatology 
6 and 12 months later and to determine which patients have a greater chance of 
developing moderate to severe depression after treatment. Identification of such factors 
can alert clinicians to those patients at risk for poor postoperative adaptation so that 
they can initiate interventions to hasten recovery and rehabilitation.40
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PATIENTS AND METHODS

Patients. Patients were eligible for this study if they had cancer of the oral cavity, 
throat, or larynx, had not had cancer before (except skin cancer), had a good 
understanding of the Dutch language, and were younger than 80 years. They had to be 
treated with surgery and/or radiotherapy with a curative intent.
Of 260 patients referred to the University Medical Center of Utrecht who met the 
inclusion criteria, 56 refused to participate in the study (22%) and data of 49 patients 
were excluded from further analyses because of recurrence or metastases during the 
first year after treatment (n=31), death due to other causes (n=6), non-compliance 
(n=l 1), or incomplete data (n=l), resulting in 155 eligible and fully evaluable patients 
without recurrence or metastases, with a follow-up of 1 year. Patients who had a 
recurrence before follow-up were excluded from the analyses to exclude the possible 
influence of such an event on the self-reported symptoms. All patients were free of 
disease at the second follow-up. The group of participating patients and the group of 
non-participating patients did not differ regarding age, sex, and stage of disease.
The 155 participating patients filled out a comprehensive questionnaire shortly before 
treatment and 6 and 12 months later. The average age was 59 years (sd.: 10.8); 123 
patients (79%) were men. Sixty-eight patients (44%) received radiotherapy and 87 
patients (56%) received surgery with or without radiotherapy.

Measurement instruments. The questionnaire contained items on social support, 
coping, depressive symptoms, physical functioning, and cancer-related physical 
symptoms.
Social support is considered as a multidimensional concept and is measured as 
received and available social support, and the extent of the social network.
Emotional, instrumental, and appraisal support actually received were measured with 
the Social Support List Interactions.41 In this questionnaire, two kinds of emotional 
support are distinguished: emotional support in general and in stressful situations. This 
questionnaire was completed with items concerning informative support, from the 
Inventory of Socially Supportive Behaviors.42
Emotional, informative, instrumental, and appraisal support that was perceived to be 
available was measured with the Social Provisions Scale.43
The extent of the social network was measured with two questions about the number of 
members of the formal network (doctor, nurse, psychologist etc.) and of the informal 
social network (partner, family and friends) the patient had met in the last 2 weeks.

149



Coping was measured with the short version of the Utrecht Coping List. This 
questionnaire consists of 17 items measuring active coping, avoidance, palliative 
coping, religious coping, and seeking support.44,45
Locus of control was measured with the short version of the Cancer Locus of Control 
Scale.25,46 This questionnaire contains 13 items measuring internal control about the 
cause and the course of the disease, and religious control. Factor analysis of the items 
of this questionnaire showed that internal control regarding the course of cancer 
consisted of two dimensions: internal control regarding the course of the disease and 
control attributed to relevant others (vicarious control). Such a distinction is frequently 
made in locus of control research.47,48.
Depressive symptoms were measured with the Center for Epidemiologic Studies - 
Depression scale.49,50 This questionnaire consists of 20 items and has been developed 
for research in the non-psychiatric population. It contains few items on somatic 
symptoms of depression that might be caused by cancer, and thus it is suitable for use 
in cancer patients. In our study the total score of the CES-D was used as an indication 
of depressive symptomatology. A cut-off score of 16 was used as an indication of 
possible clinical depression.51
General cancer related physical symptoms were measured with a scale composed of 12 
items regarding general cancer-related physical symptoms of the European 
Organization for Research and Treatment of Cancer (EORTC) Quality of Life Core 
Questionnaire C30(+3).52 Items included in this scale concern symptoms of pain (2 
items), tiredness (3 items), nausea, vomiting, shortness of breath, sleep, diarrhoea, 
obstipation and loss of appetite.
Physical functioning was measured with the subscale physical functioning of the 
EORTC Quality of Life Core Questionnaire C30(+3).
Tumor-specific and treatment-related physical symptoms were measured with a scale 
composed of 21 items of the tumor-specific head and neck quality of life module of the 
EORTC (EORTC QLQ-H&N35).53 Items included are symptoms about pain (4 items), 
swallowing (4 items), senses (2 items), speech (3 items), sexuality (2 items), coughing, 
feeling ill, opening the mouth widely, teeth, dry mouth, sticky saliva.

Statistical analyses. SPSS for Windows 6.054 was used to perform MANOVA for 
repeated measurements as a test for changes regarding depressive and cancer-related 
physical symptoms and physical functioning at the three time points. Cochran’s Q test 
was used to test whether the percentage of patients with a large number of depressive 
symptoms differed between the measurements and stepwise multiple regression
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analyses were performed to examine whether depressive symptoms at 6 and 12 months 
can be predicted by factors measured at baseline. Tumor stage (AJCC classification) 
and treatment received (radiotherapy and/or surgery) are categorical variables and as 
such can not be analyzed using a stepwise method. Therefore these two variables were 
transformed to dummies. Using the total score of the CES-D (at 6 and 12 months) as 
the dependent variable, stage and treatment received were entered as dummies first and 
subsequently age and sex were entered together using a stepwise method. Thereafter, 
the following variables were entered at once using a stepwise extraction method: 
depressive symptoms at baseline, coping, cancer locus of control, received support, 
available support, the extent of the social network, general cancer related physical 
symptoms, tumor (and treatment) related physical symptoms, and physical functioning 
at baseline. To examine whether the amount of variance accounted for could be further 
increased, the same regression analyses were repeated including actual physical 
symptoms (both general cancer related and tumor and treatment related) and physical 
functioning as reported at follow-up in the stepwise procedure.
To determine whether the percentage of patients scoring > 16 on the CES-D (generally 
used as an indication of probable depression) at follow-up could be predicted using the 
variables selected at baseline, logistic regression analyses were performed. In these 
analyses the total score of the CES-D at follow-up was used as the dependent variable 
and the variables selected with the multiple regression analyses were used as the 
independent variables. Using the ROC technique,55 an optimal relationship between 
sensitivity and specificity was determined for a cut-off score of 20% for the predicted 
probability of developing depression.
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RESULTS

Depressive symptomatology was lower after treatment than before treatment (Table 1), 
and there was a small, non-significant decrease in the number of patients with total 
score on the CES-D >16 after treatment. The number of general cancer-related and 
tumor-specific physical symptoms increased significantly after treatment, but was 
lower at 12 months than at 6 months. Physical functioning also became worse after 
treatment, but was slightly better at 12 than at 6 months
As shown in Table 2, six variables measured before treatment accounted for 44% of 
the variance of depressive symptomatology reported at 6 months and 5 variables 
accounted for 35% of the variance at 12 months. Tumor stage was the only tumor- 
related variable that accounted for a significant amount of variance of depressive 
symptomatology at both follow-ups (more advanced cancer was associated with more 
depressive symptoms). The type of treatment received did not affect the variance 
explained.
Female sex explained an additional 3% of depressive symptoms at 6 months, but did 
not affect the variance explained at 12 months. Age was not a predictor of depressive 
symptoms at either follow-up.
Six months after the start of treatment, 34% of the variance in depressive 
symptomatology was accounted for by three psychosocial variables measured before 
treatment (depressive symptoms, available emotional support, and the extent of the 
formal social network). At 12 months, 31% of the variance in depressive 
symptomatology was accounted for by three psychosocial variables measured before 
treatment (depressive symptoms, available appraisal support, and extent of the formal 
social network).
As shown in Table 1, the number of physical symptoms increased and physical 
functioning deteriorated after the completion of treatment. Because the number of 
physical symptoms at follow-up probably accounted for most of the variance in 
depressive symptoms at these time points, we determined whether the prediction of 
depressive symptomatology after treatment could be improved by including actual 
health symptoms in the multiple regression analysis (general cancer-related physical 
symptoms, tumor-related physical symptoms, and the level of physical functioning at 
follow-up).
As shown in Table 3, after inclusion of health symptoms the total amount of variance 
in depressive symptomatology accounted for at 6 months increased to 66% and at 12 
months it increased to 52%. In addition to tumor stage and sex, actual general cancer-
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related physical symptoms, head and neck symptoms, and physical functioning at 6 
months explained 47% of the variance in depressive symptomatology at 6 months. 
Psychosocial variables measured before treatment still explained an additional 12% of 
the variance (depressive symptoms, avoidance coping, and the extent of the formal 
social network).
Twelve months after the start of treatment, 37% of the variance in depressive 
symptomatology was explained by actual general cancer-related physical symptoms 
and head and neck symptoms reported at the 12 month follow-up; an additional 14% 
was explained by depressive symptomatology before treatment, avoidance coping, and 
support variables (the extent of the formal social network and available appraisal 
support).
Logistic regression analyses were used to examine what percentage of patients who 
developed depression after treatment could be correctly predicted using the variables 
selected in the multiple regression analyses. Using the variables selected before 
treatment, the probability of correctly predicting depression (sensitivity) half a year 
after the start of treatment was 81% and the probability of correctly predicting no 
depression (specificity) was 71%. Twelve months after the start of treatment sensitivity 
was 67% and specificity 65%. Inclusion of actual physical symptoms in the model 
increased sensitivity to 89% and specificity to 87% 6 months after treatment and to 
82% and 80% respectively at 12 months
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Table 1. Mean total score of the CES-D, physical symptoms and functioning, and percentage of patients 
scoring > 16 on the CES-D at baseline (Ml), 6 (M2), and 12 months (M3).

Ml M2 M3
Depressive symptomatology 12.0 (8.1) 10.0 (8.6) 10.4(8.0) * 1

General physical symptoms 12.3 (11.3) 16.3(15.9) 12.5 (13.1) **

Head and neck symptoms 16.4(12.6) 22.4(18.1) 19.2 (16.3) **

Physical functioning
Percentage with

90.6(17.2) 78.8 (22.7) 84.5 (20.6) **

total score CES-D >16 27% 24% 21% NS2

*: p < 0.01; **:p< 0.001
1 MANOVA for repeated measurements. Values expressed as means (standard deviations).
2 Cochran Q test

Table 2. Multiple regression analyses: variables measured at baseline (Ml) predicting depressive 
symptomatology at M2 and M3 (6 and 12 months after the start of treatment).

R R2 R2-change B1 2
Depressive symptomatology at M2
Tumor stage2 .21 4% 4%
Sex .27 7% 3% -.05
Depressive symptomatology (Ml) .60 36% 29% .42
Available emotional support (Ml) .63 39% 3% -.19
Generalphysical symptoms (Ml) .65 42% 3% .21
Extent formal social network (Ml) .66 44% 2% -.14
Depressive symptomatology at M3
Tumor stage2 .16 2% 2%
Depressive symptomatology (Ml) .47 22% 20% .30
Available appraisal support (Ml) .54 29% 7% -.24
Extent formal social network (Ml) .57 33% 4% -.21
General physical symptoms (Ml) .60 35% 2% .20

1 Standardized regression coefficient
2 For stage, being a categorical variable with multiple values and analyzed using dummies, a single 

standardized regression coefficient can not be computed.
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Table 3. Multiple regression analyses: variables measured at baseline (Ml) and actual general physical 
symptoms at follow-up predicting depressive symptomatology at M2 and M3 (6 and 12 months after the 
start of treatment).

R R2 R2-change B1
Depressive symptomatology at M2
Tumor stage 2 .21 4% 4%
Sex .27 7% 3% .02
General physical symptoms (M2) .69 48% 41% .29
Depressive symptomatology (Ml) .75 57% 9% .26
Physical functioning (M2) .78 60% 3% -.22
Head and neck symptoms (M2) .79 63% 3% .23
Extent formal social network (Ml) .80 65% 2% -.12
Avoidance coping (Ml) .81 66% 1% .13
Depressive symptomatology at M3
Tumor stage 2 .16 2% 2%
General physical symptoms .60 36% 34% .31
Depressive symptoms (Ml) .65 43% 7% .18
Extent formal social network (Ml) .68 46% 4% -.15
Head and neck symptoms (M3) .70 49% 3% .25
Available appraisal support (Ml) .71 51% 2% -.14
Avoidance coping (Ml) .72 52% 1% .15

1 Standardized regression coefficient
2 For stage, being a categorical variable with multiple values and analyzed using dummies, a single 

standardized regression coefficient can not be computed

155



DISCUSSION

In this prospective study, 7 and 8 pre-treatment physical and psychological factors and 
actual physical symptoms were shown to account for a large amount of variance in 
depressive symptomatology 6 and 12 months after the start of treatment, respectively, 
and were used to correctly predict nearly 90% of the patients who became depressed 6 
months after treatment.
The mean total score of the CES-D for the healthy Dutch population is about 8.56 The 
average total CES-D score of the head and neck cancer patients was higher before 
treatment and decreased significantly over time, although it was always higher than the 
average for healthy individuals. The large number of depressive symptoms before 
treatment may be explained by the stressfulness of the period immediately following 
the diagnosis of head and neck cancer. This period has been shown to be more 
emotionally stressful than the period during and following treatment.57 A total score 
>16 on the CES-D is used as an indication of depression.51 About 12% of the Dutch 
population has a score > 16 on the CES-D,56 whereas 27% of the patients with head and 
neck cancer patients had a total score on the CES-D >16. This percentage decreased 
somewhat after treatment, but remained much higher than that found in the general 
Dutch population. Earlier studies have shown that a history of depression before 
treatment is a good predictor of depressive symptomatology after treatment.29’31 Our 
results appear to support this finding: The more depressive symptoms were reported 
before treatment the more depressive symptoms were reported after treatment. After 
inclusion of actual physical symptoms in the regression analyses, depressive 
symptomatology before treatment was still the second best predictor of depressive 
symptoms at 6 and 12 months.
Before entering psychosocial variables and general cancer-related and tumor-specific 
physical symptoms in the regression analyses, we controlled for the effect of cancer 
stage, treatment, sex, and age. More advanced cancer and being female were associated 
with more depressive symptoms at follow-up. The relationship of tumor stage with 
depressive symptomatology is in agreement with studies showing severity of medical 
illness to be a risk factor for depression.12,13 The fact that women reported more 
depressive symptoms at follow-up is consistent with other findings showing higher 
levels of emotional distress and more problems regarding psychological adjustment in 
women.58,59 However, other studies failed to find significant differences in 
psychological responses between men and women.60,61,62,63 Age was not related to 
depressive symptoms at follow-up.
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Treatment for head and neck cancer results in more or fewer symptoms afterwards, 
which may be related to the occurrence of depressive symptoms.24 Therefore, we 
expected that the type of treatment (which is directly related to tumor stage) would 
account for a significant amount of the variance in depressive symptomatology after 
treatment, but this was not the case. To examine whether treatment would add to the 
variance explained, we entered this variable before tumor stage (data not shown). 
However, even in this analysis treatment did not account for a significant amount of 
variance in depressive symptomatology at follow-up. Morton et al.10 also found 
depression not to be related to the type of cancer treatment received by patients with 
head and neck cancer. An explanation for this lack of association between type of 
treatment and depressive symptoms may be the large variability in the number of 
physical symptoms after treatment. Actual general physical symptoms were the best 
predictors of depressive symptomatology at 6 and 12 months after treatment. Cancer- 
related physical symptoms before treatment did not add to the variance explained. This 
can be explained by the fact that treatment for head and neck cancer frequently results 
temporary or permanent physical symptoms and limitations in functioning.1'4 The more 
general cancer related physical symptoms at follow-up, the more depressive 
symptomatology was reported.
Head and neck symptoms reported before treatment were not predictors of depressive 
symptomatology after treatment. This is probably the case because most head and neck 
cancer patients do not report many of these physical symptoms before treatment and 
most symptoms are treatment related. Only actual symptoms in the head and neck 
region did predict depression after treatment, however, a much larger part of the 
variance in depressive symptoms could be explained by general cancer related 
symptoms. This is probably because both kinds of symptoms are cancer-related, and as 
such can be supposed to share a large amount of variance.
Social support can be classified as emotion-oriented support and problem-oriented 
support. Our results indicate that the amount of emotional and appraisal support (both 
are emotion-oriented types of support) available before treatment is associated with 
depressive symptomatology after treatment. These results suggest that more attention 
for emotional and appraisal support before treatment may be beneficial for the patient’s 
well-being after treatment. Our results are in agreement with those of several other 
studies that identified perceived deficits in social support as predictors of depression in 
patients with chronic illness including cancer.23,64 Although a larger social network is 
not inherently related to the quality of support received, at both follow-ups a 
significant amount of variance in depressive symptomatology was explained by the
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size of the formal social network before treatment. A larger formal social network was 
associated with less depressive symptomatology. The size of the informal network did 
not add to the variance in depressive symptomatology explained. This may be because 
of the importance of the professional network before treatment. Before treatment, the 
patient’s health and well-being is determined to a large extent by members of the 
professional network such as their doctors and nurses and it can be suggested that this 
implies more perceived available support in the long run.
The use of different coping strategies did not account for a significant amount of 
depressive symptomatology before the inclusion of actual general cancer-related and 
tumor-specific physical symptoms in the analyses. Only after the inclusion of actual 
physical symptoms in the regression analyses did avoidance coping explain a 
significant amount of variance in depression at both follow-ups. More avoidance 
coping before treatment was associated with more depressive symptomatology at 
follow-up. This finding corresponds with the theoretical viewpoint that avoidance 
strategies might be beneficial in the short term (during the period around diagnosis), 
but not in the long term.65 66 While avoidance strategies may prevent depressive 
symptoms and extreme anxiety, they may prevent the individual from taking 
appropriate action. In a group of head and neck cancer patients, Manuel et al.67 showed 
that the patients who had most difficulty with emotional distress were those who were 
passive and tended not to use approach or avoidance strategies to cope with cancer. 
The fact that avoidance coping did only predict depressive symptoms after the 
inclusion of actual physical symptoms may be explained by the larger number of 
physical symptoms after treatment patients have to cope with.
In our study, cancer locus of control was not a predictor of depressive symptoms after 
treatment. This may be because other variables were stronger predictors and overruled 
the direct influence of locus of control or because the relationship between locus of 
control and psychological adjustment is moderated by other variables.47 Moreover, 
locus of control might be related to depressive symptoms before treatment, which was 
a strong predictor of depressive symptoms at follow-up.
We found that three psychosocial variables (depressive symptoms, coping, and social 
support) and the number of general cancer related physical symptoms measured before 
treatment for head and neck cancer could be used to predict depression in patients 6 
and 12 months after the start of treatment. Patients at risk who develop a large number 
of physical symptoms after treatment should be given special attention since their risk 
of becoming depressed is even larger.
The identification of predictors of poor psychological outcome after treatment for head
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and neck cancer is of major importance. It will hasten recovery and rehabilitation40 and 
can alert clinicians to those patients at risk for poor post-treatment adaptation. Our 
findings show the importance and the potential of screening head and neck cancer 
patients before treatment with regard to psychosocial variables and physical symptoms 
in order to identify those patients at risk for depression after treatment who would 
benefit from special attention.
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ABSTRACT

Depression occurs frequently in patients with head and neck cancer both before and 
after treatment. Coping and locus of control have been shown to be related to 
emotional distress in cancer patients.
In this study, the influence of coping and locus of control on depressive 
symptomatology in 197 head and neck cancer patients treated with surgery and/or 
radiotherapy was studied. The patients completed a questionnaire including items 
about physical symptoms, depressive symptomatology, coping and locus of control 
before treatment and 6 months later.
We found a high level of depressive symptomatology before and after treatment. 
Coping and locus of control showed little change over time. Physical symptoms were 
found to be a major determinant of depressive symptomatology before and after 
treatment. Avoidance and religious coping and a low sense of control over the course 
of the disease were associated with more depressive symptomatology. However, these 
coping and locus of control variables were found to be more likely to be determined by 
depression than causing it. Before treatment, correlations were more pronounced in 
women.
We were unable to detect an influence of coping and locus of control on depressive 
symptomatology in head and neck cancer patients. This may be due to the high level of 
physical symptoms or the predominance of males in our sample. It may also be that the 
effectiveness of coping can only be studied in relation to individual characteristics.
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INTRODUCTION

Psychological distress and psychiatric morbidity occur frequently in head and neck 
cancer patients. In several cross-sectional studies in head and neck cancer patients 
before and after treatment, psychological distress was found in 30-50% and depression 
in 15-40%.''7 Recently, a prospective study of 357 newly diagnosed patients with head 
and neck cancer was reported.8 In this study, psychological distress and psychiatric 
morbidity was assessed with the Hospital Anxiety and Depression Scale before 
treatment, and at 1, 2, 3, 6, and 12 months. Approximately one third of the patients 
scored as a possible or probable case of major mood disorder (depression and/or 
anxiety) at each time point. Thus, psychological distress and psychiatric morbidity, in 
particular depression, seems to be a significant problem in these patients. This has also 
been found in other types of cancer.9-11
It is of great importance to elucidate factors leading to depression. One of the major 
risk factors for depression in cancer patients was found to be a past history of major 
depressive disorder.12 This might be related to the way people respond to a stressful 
event. Coping and locus of control have been implicated as important factors in 
response to stress.1314
Coping refers to the way in which people respond and behave in response to a stressful 
event.13,14 It can be regarded as a more or less stable personality trait or as a process or 
behavior, which is more dependent on circumstances.15,16 The role of coping in 
adjustment to chronic diseases (including cancer) has received much attention.17'20 
Although several studies found correlations between coping and psychological 
distress,17"19 this does not necessarily mean that coping influences the degree of 
distress. The relation may also be the other way around, distress having an influence on 
the way people cope.19 Coping can be assessed in many ways and several dimensions 
of coping are distinguished.15,16 Important distinctions are problem-focused versus 
emotion-focused coping, and avoidant versus approach or active forms of coping. 
Coping may also be used to mobilize support.21
Locus of control refers to beliefs which people have that the cause or course of specific 
events (e.g., illness) is controlled by personal (internal control) or situational (external 
control) elements.22'26 It is regarded as a stable personality characteristic and may be an 
important determinant of coping. Locus of control has an influence on the way people 
feel in control of their situation and on their adjustment to it.22'25 Internal control over 
the course of cancer has been shown to be associated with fighting spirit, a 
characteristic that is associated with active coping, better adaptation and longer
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survival in breast cancer patients.26,27
Some factors may influence the effects of coping and locus of control. Relations 
between coping and locus of control and adjustment have been shown to be dependent 
on the presence of physical symptoms,28 physical health status,18 and gender.24,26 
We performed a prospective study in patients with head and neck cancer. The aim of 
this study is to analyze the influence of coping and locus of control on depressive 
symptomatology before treatment and 6 months later.
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PATIENTS AND METHODS

Patients. Patients were eligible for this study if they had squamous cell carcinoma of 
the oral cavity, oropharynx, hypopharynx, or larynx; had not had cancer before (with 
the possible exception of skin cancer); had a good understanding of the Dutch 
language; and were younger than 80 years. They were treated with surgery and/or 
radiotherapy with a curative intent.
Of the 208 consecutive patients who participated in the study, five died and six refused 
further participation in thefirst six months, resulting in 197 evaluable patients. The 
average age was 58.8 years (sd: 10.7); 158 patients (78%) were men. Eighty-five 
patients (43%) received radiotherapy and 112 (57%) received surgery with or without 
radiotherapy. Eighteen patients (9%) had recurrent disease at the time of the second 
questionnaire.

Measurement instruments. The questionnaire contained items on coping, locus of 
control, depressive symptoms, physical symptoms and physical functioning.
Coping was measured with the short version of the Utrecht Coping List.29 This 
questionnaire consists of 17 items measuring active, avoidance, palliative, and 
religious coping, and seeking support.
Locus of control was measured with the short version of the Cancer Locus of Control 
Scale.26,30 This questionnaire contains 13 items measuring internal control over the 
cause and the course of the disease, control attributed to relevant others, and religious 
control.
Depressive symptoms were measured with the Center for Epidemiologic Studies- 
Depression Scale.31 This questionnaire consists of 20 items and has been developed for 
research in the non-psychiatric population. It contains few items on somatic symptoms 
of depression that might be caused by cancer, and thus it is suitable for use in cancer 
patients. In our study the total score of the CES-D was used as an indication of 
depressive symptomatology. A cut-off score of 16 was used as an indication of 
possible clinical depression.32
Physical symptoms were measured with a scale composed of 12 items regarding 
general cancer-related physical symptoms of the European Organization for Research 
and Treatment of Cancer (EORTC) Quality of Life Core Questionnaire 
(QLQ-C30(+3)).33 Items included in this scale concern pain (2 items), tiredness (3 
items), nausea, vomiting, shortness of breath, sleep, diarrhoea, obstipation and loss of 
appetite. Physical functioning was measured with the subscale physical functioning of
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the QLQ-C30(+3).
Head and neck specific physical symptoms were measured with a scale composed of 
21 items of the head and neck cancer-specific quality of life module of the EORTC 
(QLQ-H&N35).34 Items included concern pain (4 items), swallowing (4 items), 
taste/smell (2 items), speech (3 items), sexuality (2 items), coughing, feeling ill, 
opening the mouth, teeth, dry mouth, and sticky saliva.

Statistical analyses. SPSS for Windows 6.035 was used to perform paired t-tests to 
compare mean scores before treatment and at 6 months, and to perform correlation and 
multiple regression analyses (stepwise method) to evaluate the relationships between 
coping and locus of control with depressive symptomatology at both measurements. 
Cochran’s Q test was used to compare the percentage of patients with a score of the 
CES-D of >16 before treatment and at 6 months.
Correlations do not say anything about causality. In order to get some indications about 
the direction of the causality between social support and depressive symptomatology, 
linear structural equations modeling was used (LISREL 8).36 Two models were tested 
(Figure 1). These models differ regarding the direction of the relationship between 
coping/locus of control and depressive symptomatology. According to model A, 
depressive symptomatology is determined by coping and/or locus of control; in model 
B coping and/or locus of control are determined by depressive symptomatology. The 
following fit-criteria were used to decide which model suited best: j2 (is not allowed to 
be significant), Root Mean Square Error of Approximation (RMSEA; has to be smaller 
than 0.08), and standardized Root Mean Residual (RMR; has to be smaller than 0.05).36
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RESULTS

Before treatment, nearly one third of the patients had a score of the CES-D of >16, 
indicating possible cases of depression (Table 1). Although the total score of the CES- 
D decreased significantly at 6 months, the number of possible cases of depression did 
not. General and head and neck-specific physical symptoms increased and physical 
functioning decreased. Coping and locus of control did not change significantly after 
treatment, with the exception of seeking support which decreased.
Both before and after treatment, active coping was associated with a high sense of 
internal control over the course of disease, and religious coping with religious control 
(Table 2). Avoidance and palliative coping were associated with internal control over 
the course of disease after treatment, whereas seeking support was related to control 
attributed to relevant others prior to treatment.
Avoidance coping was associated with a high level of depressive symptomatology 
before and after treatment (Table 3). Before treatment, religious coping was associated 
with more depressive symptoms, whereas a high locus of control over the course of 
disease was associated with less depressive symptoms after treatment. Active coping 
was not related to depressive symptomatology either before or after treatment.
Multiple regression analysis was performed to examine which types of coping and 
locus of control were most important with regard to depressive symptomatology before 
and after treatment. Because physical symptoms may determine depressive symptoms 
to a large degree, these were entered together with the coping and locus of control 
variables. As shown in Table 4, physical symptoms (in particular general symptoms) 
explained 29% of the variance of depressive symptomatology before treatment; an 
additional 14% could be explained by avoidance and religious coping. After treatment, 
physical symptoms explained 49% of the variance of depressive symptomatology; 
avoidance coping and internal control with regard to course and cause of cancer added 
6%.

LISREL analysis was used to examine the direction of the relationships between the 
coping and locus of control variables, which were found to be significantly related in 
Table 4, and depressive symptomatology. Table 5 shows the fit criteria to decide which 
model (see Figure 1) suited best. For avoidance coping, only model B (more depressive 
symptoms lead to more avoidance coping) fits the data. For religious and internal 
control over the course of the disease, both models fitted, but there was a slight 
preference for model B. For religious control, no preference for model A or B could be 
determined.
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To study the possible influence of physical symptoms on the relationships between 
coping and locus of control with depressive symptomatology, the patient group was 
split into two groups according to the score of the general physical symptoms (using 
the median score). The only major difference between the two groups was found for 
avoidance coping, which was found to be much more strongly associated with 
depressive symptoms before treatment in the group with a high general physical 
symptom score compared to the group with a low score (.49 versus .15, data not 
shown).
With regard to the influence of gender, Pearson correlations were computed for men 
and women separately. Before treatment, females had higher positive correlations 
between avoidance coping, religious coping, internal control over the cause of disease, 
and religious control with depressive symptomatology than males (Table 6). After 
treatment, there was no clear pattern with regard to gender differences.
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Table 1. Paired t-tests of coping, locus of control and depressive symptomatology 
(total score CES-D), and physical symptoms. Values are expressed as means (sd.).

possible
range

Ml M2 P

Reconcile oneself to the situation (1-4) 2.2 (1.0) 2.2 (1.0) NS
Active coping (5-20) 12.5 (3.4) 12.0 (3.2) NS
Avoidance coping (2-8) 3.3 (1.4) 3.3 (1.3) NS
Palliative coping (2-8) 5.1 (1.5) 5.0 (1.5) NS
Religious coping (2-8) 3.5 (1.8) 3.4 (1.6) NS
Seeking support (5-20) 10.7 (3.5) 9.5 (3.1) **

Control powerful others. (3-12) 8.1 (2.9) 7.7 (2.6) NS
Internal control cause (3-12) 5.5 (2.8) 5.6 (2.7) NS
Internal control course (4-16) 13.3 (2.5) 13.3 (2.5) NS
Religious control (3-12) 6.0 (3.0) 5.9 (3.1) NS

General physical symptoms (0-100) 13.3(11.8) 18.4(16.9) **

Physical functioning (0-100) 90.6(17.2) 78.8 (22.7) **

Head and neck symptoms (0-100) 16.4(12.6) 22.4(18.1) **

Depressive symptomatology (0-60) 12.4(8.2) 11.1 (9.3) *

Percentage with
total score CES-D > 16 29% 28% NS1

* p<0.05, * ** p<0.01 (two tailed); Ml/2=measurementl/2; NS=Not significant
' Cochran Q test
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Table 2. Pearson correlations between coping and locus of control at M1/M2.

powerf. others int. cause int. course religious control
Reconcile oneself to the sit. -.01 /-.07 .05 /-.02 -.16 /-.10 .05 / .07
Active coping .17 / .12 .07 /-.01 .25** / .27** -.05 M0

Avoidance coping .00 /-.10 .15 /-.04 -.04 1-22** .12 /-.04
Palliative coping .19 / .09 .02 /-.06 .10 / .20** .09 / .19
Religious coping .04 / .17 -.11 /-.l 9 -.02 / .03 79** / .74**
Seeking support .25** / .14 -.05 /-.l 6 .16 / .02 .10 / .15

** p<0.01 (two tailed); Ml/2=measurement 1/2

Table 3. Pearson correlations of coping and locus of control with depressive symptomatology (total 
score of the CES-D) at M1/M2.

Dep.1 Dep.2
Reconcile oneself to the situation .05 .08
Active coping -.04 -.03
Avoidance coping .36** 37**

Palliative coping .15 .02

Religious coping .24** .12

Seeking support .13 .10

Control powerful others -.02 -.11

Internal control cause .12 .06
Internal control course -.09 -.31**
Religious control .20** .08

**: p<0.01 (two tailed); Dep. l/2=depressive symptomatology at measurement 1/2
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Table 4: Multiple regression analyses of coping and locus of control predicting depressive 
symptomatology at baseline (Ml) and at 6 months (M2).

R R2 R2-change B1

Ml
General physical symptoms .53 28% 28% .39
Avoidance coping .61 37% 9% .29
Religious coping .65 42% 5% .21

Head and neck symptoms .66 43% 1% .16
M2
General physical symptoms .67 45% 45% .40
Avoidance coping .70 48% 3% .19
Head and neck symptoms .72 52% 4% .27
Internal control course .74 55% 2% -.12

Internal control cause .73 53% 1% .12

1 Standardized regression coefficient

Table 5. Causal relationships between coping/locus of control and depressive symptomatology.

X2 RMSEA RMR
Avoidance coping A: 8.98** 0.13 0.07

B: 2.95 0.05 0.03

Religious coping A: 3.02 0.05 0.08
B: 1.22 0.00 0.02

Internal control course A: 3.76 0.07 0.04
B: 1.66 0.00 0.02

Religious control A: 2.40 0.00 0.02

B: 2.95 0.03 0.02

** p<0.01

RMSEA: Root Mean Square Error of Approximation; RMR: standardized Root Mean Residual. 
Model A: Depressive symptomatology is determined by coping and locus of control.
Model B: Coping and locus of control determined by depressive symptomatology (see also Figure 1).
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Table 6. Pearson correlations of coping and locus of control with depressive symptomatology (total 
score of the CES-D) in males (n=154) and females (n=43) at M1/M2.

Dep.1 Dep.2
Male Female Male Female

Reconcile oneself to the situation .04 .10 .06 .14
Active coping -.07 -.01 .00 -.18
Avoidance coping .25** .64** .44** .24
Palliative coping .05 .17 .04 -.03
Religious coping .17 .36** .10 .12

Seeking support .15 -.02 .11 .04

Control powerful others .04 -.01 -.11 -.14
Internal control cause .09 .35** .09 .18
Internal control course -.05 -.27 -.30** -.41*
Religious control .14 .35** .06 .05

* p<0.05, ** p<0.01 (two tailed); Dep.l/2=depressive symptomatology at measurement 1/2
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DISCUSSION

In this prospective study we examined the relationships of coping and locus of control 
with depressive symptomatology in patients with head and neck cancer. In accordance 
to the literature1'8 we found a high level of depressive symptoms before and after 
treatment. Coping and locus of control variables hardly changed over time despite a 
significant increase of physical symptoms. The lack of change of locus of control 
variables is not surprising since locus of control is regarded as a stable personality 
characteristic which is unlikely to change over time. The lack of change of most coping 
variables probably implies that we have measured coping more as a personality trait 
than as a behavior.15,16 Only seeking support decreased, which may be a consequence 
of the decreased stressfulness of the situation 6 months after the start of treatment and 
of less need of support.1317
The relations between locus of control and coping were largely as might be expected. 
Active coping was related to internal locus of control over the course of disease, and 
religious coping with religious control, regardless of the situation. Seeking support was 
related to locus of control attributed to powerful others only prior to treatment. In this 
situation, there apparently is heavy dependence on others (health care workers, partner, 
family, friends) which translates in seeking support. After treatment, the patients 
regained control and were much less dependent on others. A high sense of control over 
the course of the disease was associated with a high level of active coping and a low 
level of avoidance coping after treatment.
We did not find a significant relationship between active coping and depressive 
symptomatology, either before or after treatment. We did find a positive correlation 
between avoidance coping and depressive symptomatology at both measurements. 
However, LISREL analysis showed that a high level of depressive symptoms induced 
this type of coping, instead of avoidance coping leading to more depression. This was 
also found in other studies in cancer patients.19 The intense distress of a patient with 
cancer may result in a state of helplessness and hopelessness, which is characterized by 
inability to act and by a high level of avoidance.37 However, avoidance may also be 
regarded as an effective coping strategy, giving the person a psychological breather, 
protecting against having to deal with the implications of a stressful event all at once.38 
It should be noted that the influence of coping strategies may change over time and that 
what is an effective coping strategy at one time may be less so at a later stage.38,39 
Three studies assessed coping in head and neck cancer patients. Chaturvedi et al. noted 
a high level of ineffective coping mechanisms such as helplessness and fatalism.4"
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However, this was found in a sample of Indian head and neck cancer patients, and their 
findings may not be applicable to patients in Western countries. Manuel studied coping 
strategies in a sample of 35 newly diagnosed head and neck cancer patients.41 Based on 
a structured interview, he divided the patients into three groups, characterized by high 
approach/low avoidance (n=5), low approach/high avoidance (n=12), and low 
approach/low avoidance (n=18). He found that patients belonging to the first two 
groups experienced less distress than patients belonging to the third group. The 
implication of this study is that low approach or low avoidance in themselves are not 
related to distress, but the combination (an absence of coping mechanisms) is. 
However, in this study, the direction of the relationship (ineffective coping leading to 
depression, or depression determining coping) was not assessed. Finally, in a study of 
oral and oropharyngeal cancer patients, sense of coherence (a measure of successful 
coping) was related to functional limitations and psychosocial functioning.42,43 In this 
study, neither the mechanisms of coping nor the direction of the relationships were 
assessed.
With regard to locus of control, we found a significant relation between a high sense of 
internal control over the course of the disease and a low level of depressive 
symptomatology only after treatment, as was found in the study of Pruyn et al.30 
However, LISREL analysis slightly favored the model in which depression induced 
less feeling of control as compared to the model in which a high feeling of control 
leads to less depression. In a study in patients after laryngectomy, a positive correlation 
between internal locus of control and adjustment was found.44 However, other studies 
failed to find an association between locus of control and depression in head and neck 
cancer45 and breast cancer26 patients.
When gender influences were studied, it was found that before treatment, relationships 
of avoidance coping, religious coping, internal control over the cause of the disease, 
and religious control with depressive symptomatology were only, or much stronger, 
apparent in females. In another study in female breast cancer patients, there were 
correlations between internal control over the cause of the disease and anxious 
preoccupation with cancer, but not with depression.26 In the same study, a high sense of 
religious control was associated with fatalism or depression.26 We did not find a 
difference between males and females with regard to the relation between control by 
powerful others and depressive symptomatology, as was found in another study.24 
Both before and after treatment, physical symptoms explained a large percentage of the 
variance of depressive symptoms. It may be that the high level of physical symptoms 
prevented coping and locus of control to have a detectable influence on depression.
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However, even in patients with a relatively low level of symptoms, few relationships 
were found.
In conclusion, we found little influence of coping and locus of control on depressive 
symptomatology in head and neck cancer patients before and after treatment. If there 
were relationships the evidence favored coping and locus of control to be influenced 
by depression rather than the other way around. In particular for avoidance coping, this 
proved to be the case. Several interpretations are possible. In the first place, although 
counterintuitive, the conclusion can be that in this group of patients coping and locus 
of control do not have an influence on depressive symptomatology, at least not in the 
short term. Secondly, as we found, patterns may differ for males and females. Since the 
majority of our patients was male, in the multiple regression and LISREL analyses we 
may have missed significant relationships, which are valid only for women. Thirdly, 
methodological problems may have precluded us to find significant results. Measuring 
coping suffers from methodological shortcomings with regard to conceptual issues and 
measurement instruments.15 Moreover, what is an effective coping strategy for a 
patient at a given time, may be an inappropriate strategy for another patient in the same 
situation. Studying a relation between coping and depression at a group level, may 
miss associations which are valid for individuals.
Clearly, depression is an important problem in head and neck cancer patients before 
and after treatment. It should be diagnosed and treated adequately. However, at the 
present time we are unable to predict which patients are prone to depression based on 
an analysis of their coping style. Only when we are able to assess coping adequately at 
the individual level, interventions tailored for an individual based on a specific coping 
style in a specific situation will be possible.
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ABSTRACT

Patients with head and neck cancer have to cope not only with a life threatening diagnosis 
but also with an altered facial appearance and the loss or impairment of important 
functions as a result of treatment. As a consequence they are prone to psychosocial 
problems. Social support might influence their ability to adapt to the illness and its 
treatment.
The aim of this prospective study is to examine the influence of different aspects of social 
support on the depressive symptomatology in head and neck cancer patients treated with 
surgery and/or radiotherapy. Patients completed a questionnaire asking about available 
and received support, the extent of the social network, depressive symptomatology, and 
general physical symptoms before and 6 months after treatment. Received support was 
found to be associated with more depressive symptomatology at baseline and available 
support led to less depressive symptomatology. The relationship between social support 
and depressive symptomatology was especially apparent in patients with few general 
physical symptoms.
Whereas the availability of support seemed to be beneficial regardless of the situation, the 
effect of received support was equivocal. The provision of support should be tailored to 
the needs of the individual patient.
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INTRODUCTION

Head and neck cancer and its treatment may have important psychosocial implications. 
Patients have to cope not only with a life threatening diagnosis but also with a changed 
facial appearance and the loss or impairment of important functions such as speech, 
eating, swallowing, taste and smell. As a consequence, these patients are prone to 
psychosocial problems because social interactions and emotional expression depend to 
a great extent upon the structural and functional integrity of the head and neck region.1 
While patients experience the time around diagnosis as stressful period as evidenced by 
changed mood, strong emotions, and/or denial, and have a variable need for social 
support, after treatment most patients seem to have gradually become adapted to the new 
situation.2,3 This adaptation to illness and to the effects of treatment is affected by social 
support structures.4,5 A number of studies have shown that social support can reduce or 
buffer the negative impact of the diagnosis and treatment of cancer6-8 and may have a 
positive influence on psychological well-being;9,10 however, negative effects have also 
been reported.1112 There has been limited research into the effects of social support in 
patients with head and neck cancer, even though such support might be particularly 
important in this patient group.5,13,14
Social support is considered to be a multidimensional concept. An important distinction 
is between available and actually received support.12,15 Received support is thought to 
have a buffer effect in stressful circumstances and its appraisal is more strongly related 
to situational characteristics and the frequency and quality of social relations.16 In 
contrast, available support is considered to have a main effect on health and well-being 
independently of the situation17,18 and its appraisal seems to be a reasonably stable 
characteristic of individuals.19 Another frequently used distinction is that between 
emotional, informational, instrumental and appraisal support.20 Received and available 
support are expected to produce different effects.16,17 The influence of different types of 
social support may change over the course of disease.21 During the period of diagnosis 
and initial treatment, informative support given by professional care givers has a 
beneficial effect on the patient’s quality of life, whereas later on emotional support from 
the partner, family, and friends gains importance.9,22
The influence of social support may also be affected by the number of physical 
complaints a patient has. For instance, it has been shown that the relationship between 
support and quality of life is especially apparent in patients with relatively few 
complaints.9
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Because undesirable stressful events (such as a diagnosis of cancer) can lead to depressive 
symptomatology,23'25 we investigated the effectiveness of available and received social 
support on depressive symptomatology as a measure for general well-being in patients 
treated for head and neck cancer, before and after treatment..
In this study of the causal relationship between social support and depressive 
symptomatology, we hypothesised that: 1) more social support leads to less depressive 
symptomatology; 2) received social support is more strongly related to depressive 
symptomatology in the stressful period shortly after diagnosis than 6 months later; 3) 
available support is more strongly related to depressive symptomatology 6 months after 
diagnosis, than shortly after diagnosis; and 4) the impact of different types of social 
support on depressive symptomatology is influenced by the severity of physical 
symptoms.
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PATIENTS AND METHODS

Patients. Patients were eligible for this study if they had squamous cell carcinoma of the 
oral cavity, throat (oropharynx and hypopharynx), or larynx, treated with surgery and/or 
radiotherapy with a curative intent at the Utrecht University Hospital; had no previous or 
synchronous malignancies (except skin cancer); had no cognitive impairments; had a 
good understanding of the Dutch language and were younger than 80 years.
Of the 208 consecutive patients who were eligible for the study, 5 patients died and 6 
patients refused further participation within the first 6 months, resulting in 197 patients. 
The average age was 58.8 years (sd.: 10.7); 158 patients (78%) were men. Eighty-five 
patients (43%) received radiotherapy and 112 (57%) received surgery with or without 
radiotherapy. Eighteen patients (19%) had recurrent disease at the time of the second 
questionnaire.

Methods. Patients filled out a comprehensive questionnaire shortly after diagnosis but 
before treatment and 6 months later. The questionnaire contained items on social support, 
depressive symptoms, and general cancer-related physical symptoms.
Social support was measured as the support actually received, the available support, and 
the extent of the social network. Regarding received and available support, emotional, 
informational, instrumental and appraisal support were measured separately. Received 
support was measured with the Social Support List Interactions.26 This questionnaire is 
complemented by items concerning informational support, from the Inventory of Socially 
Supportive Behaviors.27 Available support was measured with the Social Provisions 
Scale.28 The extent of the social network was measured with two questions about the 
number of individuals of the professional and the informal network.’
Depressive symptoms were measured with the Center for Epidemiological Studies- 
Depression scale.29 30 This questionnaire consists of 20 items and was developed for 
research in non-psychiatric populations. It contains few items on somatic symptoms of 
depression that might be caused by cancer, and is suitable for use in cancer patients. In 
this study, the total score was used as a measure of depressive symptomatology. A patient 
was considered to suffer from depression when his or her score on the CES-D was 16 or 
higher.
The amount of general physical symptoms was measured with a scale composed of 12 
items regarding general physical symptoms of the EORTC Quality of Life Core 
Questionnaire C30(+3).31 This scale is a summary score of items about pain, need to rest, 
trouble sleeping, feeling weak, lack of appetite, shortness of breath, nausea, vomiting,
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constipation, fatigue, diarrhoea and the interference of pain with daily activities.

Statistical analyses. SPSS for windows 6.032 was used to perform paired t-tests to 
compare mean scores between the different measurement points, and correlation and 
(stepwise) multiple regression analyses to evaluate the relationships between the different 
aspects of social support and depressive symptomatology and the amount of variance 
explained of depressive symptomatology measured before and after treatment. The 
Cochran Q test was used to detect a change in the proportion of patients with a CES-D 
score >16 between the two measurements.
Correlations do not say anything about causality. In order to obtain information about the 
direction of the causality between social support and depressive symptomatology, linear 
structural equations modeling was used (LISREL 8).33 Two models were tested (Figure 
1). These models differ regarding the direction of the relationship between social support 
and depressive symptomatology. According to model A, depressive symptomatology is 
determined by social support and in model B social support is determined by depressive 
symptomatology. The following criteria of fit were used to decide which model was best: 
£ (is not allowed to be significant), Root Mean Square Error of Approximation 
(RMSEA; has to be smaller than 0.08), and standardized Root Mean Residual (RMR; has 
to be smaller than 0.05).33
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RESULTS

Depressive symptomatology and all types of received support except appraisal support 
were lower after treatment than before treatment (Table 1). No type of available support 
changed over time. Both the extent of the informal and the professional network 
decreased after treatment. The amount of general physical physical symptoms increased 
significantly 6 months after treatment. The number of patients with possible depression 
(patients scoring >16 on the CES-D) did not change after treatment.
Before treatment, three types of received support (emotional support in stressful 
situations, informative and instrumental support) were related positively to depressive 
symptomatology (Table 2). This means that more received support was associated with 
more depressive symptomatology. Six months after treatment, all correlations between 
received support and the total score of the CES-D decreased and none of the correlations 
were significant.
Before treatment, no significant correlations were found between available support and 
depressive symptomatology, except for appraisal support which was negatively related 
to depressive symptomatology. After treatment, all aspects of available support were 
related negatively to depressive symptomatology, which means that more available 
support was associated with fewer depressive symptomatology. A large informal social 
network was also found to be associated with fewer depressive symptomatology 
Multiple regression analyses were used to examine which aspects of social support were 
most important with regard to depressive symptomatology before and after treatment. 
Because general physical symptoms are known to give rise to depressive 
symptomatology, the amount of general physical symptoms was entered first in the analy
ses. Thereafter, all social support variables were entered at once. As can be seen in Table 
3, general health complained explain 28% of the variance in depressive symptomatology 
before treatment. An additional 6% could be explained by social support (available 
appraisal support and received emotional support in stressful situations). After treatment, 
the amount of general physical symptoms explained 45% of the variance in depressive 
symptomatology. An additional 11% of the variance in depressive symptomatology could 
be explained by social support (available informational support, available appraisal 
support and actually received emotional support, both in general and in stressful 
situations).
LISREL was used to examine causal relationships between social support and depressive 
symptomatology. Only those aspects of social support that were correlated significantly 
with depressive symptomatology before or after treatment were analyzed. Table 4 shows
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the fit criteria used to decide which model fitted the data best.
LISREL analyses showed that neither model A nor model B fit the data for received 
emotional and informational support, whereas both models fit the data for received 
instrumental support. Model A fit the data for available support better than model B: more 
available support led to fewer depressive symptomatology. Model A also fit the data for 
the extent of the informal social network better than model B: a larger informal social 
network led to fewer depressive symptoms).
To examine whether the amount of general physical symptoms affected the relationship 
between social support and psychological well-being, the patient group was split 
according to the amount of general physical symptoms reported before and after treatment 
(using the median score at both measurements), and correlational analyses were 
performed for the two groups separately (Table 5).
In the group of patients with a many general physical symptoms, there was no significant 
relationship between received support and depressive symptomatology and a significant 
relationship between available support and depressive symptomatology was only seen 
after treatment. In contrast, in the group of patients with few general physical symptoms, 
there were significant relationships between several domains of received and available 
support and depressive symptomatology both before and after treatment. Furthermore, it 
appeared that some correlations that were not significant in the overall group of patients 
(Table 2) were significant for the group of patients with few general physical symptoms: 
received emotional support in general was negatively related to depressive 
symptomatology after treatment and available emotional and informative support were 
negatively related to depressive symptomatology before treatment.
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Table 1. Paired t-tests of depressive symptomatology (total score of the CES-D), different aspects of social 
support and generalphysical symptoms. Values are expressed as means (sd.).

possible
range

Ml M2 P

Received emotional, stressful situations (8-32) 21.0 (5.4) 18.3 (5.7) **

Received emotional, general (4-16) 10.6(2.7) 10.0 (2.7) * *

Received informative (6-24) 11.8 (3.6) 10.1 (3.2) **

Received instrumental (7-28) 12.3 (3.6) 11.3 (3.4) **

Received appraisal (6-24) 12.9 (3.7) 12.7(3.8) NS

Available emotional (4-16) 13.7 (2.1) 13.4 (2.2) NS
Available informative (4-16) 13.5 (2.2) 13.3 (2.1) NS
Available instrumental (4-16) 14.3(1.8) 14.1 (1.9) NS
Available appraisal (4-16) 13.1 (1.9) 12.9(1.9) NS

Extent informal social network (1-4) 3.7 (0.6) 3.5 (0.7) **

Extent formal social network (1-4) 2.6 (0.9) 2.0 (0.8) **

General physical symptoms (0-100) 13.3( 11.8) 18.4(16.9) **

Depressive symptomatology (0-60) 12.4 (8.2) 11.1 (9.3) *

Percentage with
total score CES-D > 16 29% 28% NS'

* p<0.05; ** p<0.01 (two tailed); Ml/2=measurementl/2
' : Cochran Q test
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Table 2. Pearson correlations between the different aspects of social support (at Ml and M2) and 
depressive symptomatology (total score of the CES-D).

Dep.1 Dep.2

Received emotional, stressful situations .26** .14
Received emotional, general .14 -.14
Received informative .20** .13
Received instrumental .22** .09
Received appraisal .04 -.07

Available emotional -.11 -.38**
Available informative -.09 -.37**
Available instrumental -.12 - 31**
Available appraisal . 22** -.40**

Extent informal social network -.15 -.19**
Extent formal social network -.06 .07

** p<0.01 (two tailed); Dep.l/2=depressive symptomatology at measurement 1/2

Table 3. Multiple regression analyses of dimensions of social support predicting depressive 
symptomatology.

R R2 R2-change

Before treatment
General physical symptoms .53 28% .28
Available appraisal support .56 31% .03
Received emotional support, stressful sit. .59 34% .03
After treatment
General physical symptoms .67 45% .45
Available informative support .72 51% .06
Available appraisal support .73 53% .02
Received emotional support, stressful situations.74 55% .02
Received emotional support, general .75 56% .01
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Table 4. Causal relationships between dimensions of social support and depressive 
symptomatology.

X2 RMSEA RMR

Received emotional support, stressful situations A: 13.98** 0.18 0.08
B: 9.75** 0.14 0.06

Received informative support A: 15.29** 0.18 0.08
B: 9.76** 0.14 0.06

Received instrumental support A: 2.25 0.03 0.03
B: 1.41 0.00 0.02

Available emotional support A: 0.56 0.00 0.02

B: 13.49** 0.17 0.07

Available informative support A: 0.00 0.00 0.00

B: 15.07** 0.18 0.07

Available instrumental support A: 4.78 0.08 0.04
B: 12.68** 0.17 0.07

Available appraisal support A: 1.07 0.00 0.02

B: 14.40** 0.18 0.07

A: 6.05 0.10 0.04
Extent informal network B: 9.68** 0.14 0.06

**: p<0.01

RMSEA: Root mean square error of approximation; RMR: Standardised root mean residual;
model A: Depressive symptomatology is determined by social support;
model B: Social support is determined by depressive symptomatology (see also Figure 1)
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Table 5. Pearson correlations between the different aspects of social support and depressive 
symptomatology in patients with few and many physical symptoms.

Dep.1
Few Many

Dep.2
Few Many

Received emotional, stressful situations .23** .19 -.06 .13
Received emotional, general .13 .04 -.27** -.03
Received informative .19 .13 .01 .08
Received instrumental 23** .08 .01 .02

Received appraisal .13 -.02 -.15 -.01

Available emotional -.21** -.04 -.34** _ 37**

Available informative -.26** .01 -.36** -.36**
Available instrumental -.08 -.15 _ 40** -.25**
Available appraisal -.28** -.14 _ 39** -.26**

Extent informal social network -.15 -.01 -.15 -.12

Extent formal social network -.14 .15 .08 .01

**: p<0.01 (two tailed)
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DISCUSSION

In this prospective study we examined the relationships between social support and 
depressive symptomatology in patients with head and neck cancer. In accordance with the 
literature we found that patients had a large amount of depressive symptomatology,34,35 
although this tended to decrease after 6 months. These patients need to receive 
considerable social support and/or perceive it as being available. As expected, we found 
that received support decreased over time, but available support did not change. We also 
found that different aspects of social support could be used to improve the prediction of 
depressive symptomatology before and after treatment even after controlling for the 
amount of physical complaints.
We expected and found that social support would lead to less depressive symptomatology 
(hypothesis 1). The LISREL analyses clearly showed that more available support led to 
fewer depressive symptoms. Consistent with hypothesis 3, we found that the correlation 
between available support and depressive symptomatology was much stronger at 6 
months after treatment than before treatment. The time after treatment can be considered 
less stressful than that shortly after diagnosis and before treatment. This supports the view 
that available support has a main effect on well-being.
The situation was much more complicated with regard to received support. In agreement 
with hypothesis 2, we found that received support was more strongly related to depressive 
symptomatology before treatment than after treatment. However, we found that patients 
who received more support before treatment reported more depressive symptoms, than 
did patients who received less support, which was contrary to our expectation. This 
positive relationship between received social support and distress has been described 
earlier12,15 and can be explained in two ways. Firstly, those individuals who had more 
symptoms may have received or sought more social support (model B in figure 1). This 
is in accordance with the support seeking/triage model of Barrera15 which states that 
those individuals who show the most depressive symptoms receive and/or seek the most 
social support. Alternatively, received social support may have had a negative impact and 
lead to more depressive symptomatology (model A in figure 1) as was suggested in a 
study of Komproe and Rijken.12 This explanation is in agreement with the suggestion that 
social support has a side effect of victimization which may damage a patient’s self
esteem,37 or that too much social support interferes with feelings of personal autonomy.38 
The LISREL analyses did not show a clear-cut preference for a specific relationship 
between received social support and depressive symptomatology (model A or model B); 
both models were rejected (emotional and informational support) or accepted
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(instrumental support). Apparently, these relationships are complex and equivocal. Before 
treatment the patients had recently heard the diagnosis and were facing a threatening 
treatment. During this stressful period, patients differ strongly in their mood, emotions, 
and need for support. Half a year later they had finished treatment and had had time to 
adapt to the situation. At this time both emotions and the perceived need for social 
support may have stabilized. Furthermore, other personal characteristics such as coping 
ability may influence the relationship between social support and depressive 
symptomatology.7,18 Social support may have a different effect depending on the specific 
coping style of the individual. Further research is needed to evaluate the effects of coping 
and social support and their interactions on well-being.
The number of physical complaints may affect the relationship between social support and 
depressive symptomatology (hypothesis 4). We found that received social support and 
depressive symptomatology were positively correlated before treatment only in those 
patients with few general physical symptoms. It could be argued that these patients do not 
need emotional and instrumental support and that such support has a negative effect on 
personal autonomy38 and on mood. Social support did not affect depressive 
symptomatology in patients with many physical complaints. Patients with few physical 
complaints before treatment appeared to benefit from more available support while 
patients with many physical complaints did not.
These findings indicate that the number of general physical symptoms mediates the 
relationship between social support and depressive symptomatology. Ros'1 also did not 
find a significant relationship between received social support and depressive 
symptomatology in a group of patients with many general physical symptoms. However, 
in contrast to our results, he found that social support was associated with a better well
being in patients with few general physical symptoms. These different results are possibly 
due to the different patient groups used (lung cancer patients with a poor prognosis and 
more physical complaints than our patients). The lack of associations between received 
social support and depressive symptomatology in patients with many physical symptoms 
may be explained by the stressfulness of the situation shortly after diagnosis and the large 
variation in the way patients adapt to the new situation and in their need for social 
support.
Thus, social support seems to have a different effect on psychological well-being in 
patients with head and neck cancer, depending on the type of support (received versus 
available), the situation (shortly after diagnosis versus six months later), and the number 
of physical complaints. Available support has a positive effect in patients with few 
complaints after diagnosis and on all patients (regardless of symptoms) six months later.
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The effect of received support is equivocal and this type of support may actually be 
harmful in patients who have few physical symptoms shortly after diagnosis. However, 
we can not exclude the possibility that in some cases depressive symptomatology may 
lead to less received social support. Our findings question the policy of offering support 
indiscriminately to patients with head and neck cancer soon after diagnosis. However, 
adequate support will result in increased satisfaction with the support, which has been 
shown to correlate with well-being in head and neck cancer patients.5,14 Support should 
be tailored to the individual, depending on his or her physical complaints and, perhaps, 
also on specific personal characteristics such as coping style.
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ABSTRACT

Pre-treatment quality of life has been found to be an independent prognostic factor for 
survival in cancer patients, in particular in patients with advanced cancer. 
Sociodemographic factors such as marital and socioeconomic status have also been 
recognized as a prognostic factor.
We studied the influence of quality of life and mood (measured with the European 
Organization for Research and Treatment of Cancer Core Questionnaire and Head and 
Neck Cancer module, and with the Center for Epidemiologic Studies-Depression Scale) 
as measured before treatment, and sociodemographic factors (age, gender, marital status, 
income, and occupation) on recurrence and survival in 208 patients with head and neck 
cancer prior to treatment with surgery and/or radiotherapy, using Kaplan Meier and Cox 
regression analyses.
Cognitive functioning and, to a lesser degree, marital status were independent predictors 
of recurrence and survival, along with medical factors (stage and radicality). Patients with 
less than optimal cognitive functioning and unmarried patients had a relative risk (RR) 
of recurrence of 1.72 and 1.85, respectively, and a RR of dying of 1.90 and 1.82, 
respectively. Performance status, physical functioning, mood, and global quality of life 
did not predict for recurrence and survival.
The influence of cognitive functioning might be related to the use of alcohol. Marital 
status may influence prognosis through mechanisms of health behavior and/or social 
support mechanisms.
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INTRODUCTION

Quality of life (QOL) is increasingly acknowledged as an important endpoint in cancer 
clinical trials and clinical practice, along with the traditional endpoints like tumor 
response rate, disease-free survival and overall survival.1'6 Studies that include a QOL 
endpoint have focused primarily on the longitudinal impact of disease or treatment on 
QOL. However, recent studies have established that pre-treatment QOL may also have 
prognostic significance.6
One of the first measures of QOL was the Kamofsky performance status (KPS),7 which 
is a physician-rated instrument evaluating three dimensions of health status 
simultaneously (activity, work, and self-care).8 Although by today’s standards this is 
considered to be an inadequate tool to measure QOL, it has been shown to correlate with 
survival in several studies in cancer patients.9'11 However, it seems that some 
multidimensional measures of QOL may be more accurate predictors of survival than the 
KPS. Pre-treatment QOL has been shown to correlate with survival in studies in lung 
cancer,12'17 breast cancer,1819 colorectal cancer,20,21 multiple myeloma,22 malignant 
melanoma,23 and mixed populations of cancer patients.24'30 The majority of these studies 
used patient-rated instruments; in some of the studies a physician-rated instrument (the 
Spitzer QOL Index31) was also or only used.18,21,23,30 Almost all of these studies were 
performed in patients with advanced and often incurable disease, and QOL was usually 
assessed prior to chemotherapy, usually within a clinical trial.
Sociodemographic factors, in particular marital and socioeconomic status, have been 
shown to correlate with survival in cancer patients. In a population-based study in 27779 
cancer patients, unmarried persons had an increased risk of dying (relative risk 1.23,95%- 
confidence interval 1.19-1.28).32 In one of the studies assessing the prognostic influence 
of QOL on survival in lung cancer patients, marital status was also found to have an 
influence on survival.13 In a Canadian study in patients with several types of cancer 
(including head and neck cancer) a strong and statistically significant association was 
found between socioeconomic status and survival.33 Socioecomonic differences in cancer 
survival were also found in another study.34
In cancer patients, disease- and treatment-related factors have a major influence on 
prognosis, and any study of prognostic factors should take these into account. In head and 
neck cancer, stage is probably the most important factor. Other factors, such as site, grade 
of differentiation, growth pattem, type of treatment, and positive tumor margins may also 
have influence, but their prognostic influence is less clear.35
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We performed a prospective study in patients with head and neck cancer receiving 
surgery and/or radiotherapy with curative intent, in which QOL was measured before 
treatment. One of the aims of the study was to assess the prognostic significance (with 
regard to both recurrence and survival) of pre-treatment QOL variables in this patient 
group. We also studied whether sociodemographic variables were an independent 
prognostic factor. In this paper, we analyze the results after a minimum follow-up of three 
years.
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PATIENTS AND METHODS

Patients. Patients were eligible for the study if they had squamous cell carcinoma of the 
oral cavity, oropharynx, hypopharynx, or larynx treated with surgery and/or radiotherapy 
with curative intent. Other inclusion criteria were: age less than 80 years; no previous or 
synchronous malignancies; no cognitive impairment; ability to understand and to read 
Dutch. During the inclusion period (May 1994-June 1996) 266 patients met the inclusion 
criteria. Fifty-eight patients refused to participate in the study (refusal rate 24%). Patient 
characteristics are summarized in Table 1.

Methods. The patients completed a questionnaire before the start of treatment. The 
questionnaire consisted of the EORTC QLQ-C30(+3), the EORTC QLQ-H&N35, and the 
CES-D Scale.
The European Organization for Research and Treatment of Cancer (EORTC) Core 
Quality of Life Questionnaire (QLQ-C30) is a widely used questionnaire incorporating 
a range of QOL issues relevant to a broad range of cancer patients.36 It has been validated 
for many types of cancer including head and neck cancer.37 It contains five functional 
scales (physical, cognitive, emotional, social and role), three symptom scales (fatigue, 
pain, and nausea and vomiting), a global QOL scale, and six single-items (dyspnoea, 
insomnia, appetite loss, constipation, diarrhoea and financial difficulties). Version 30(+3) 
contains two additional items on role functioning and one additional item on overall 
health. The EORTC QLQ-C30(+3) is meant to be used in conjunction with a tumor- 
specific module.
The EORTC Head and Neck Cancer Quality of Life Questionnaire (QLQ-H&N35) is a 
module used for assessing QOL in head and neck cancer patients.38 It contains seven 
symptom scales (pain, swallowing, senses (taste/smell), speech, social eating, social con
tact, and sexuality) and six symptom items (teeth problems, problems opening mouth 
(trismus), dry mouth, sticky saliva, cough, and feeling ill). It has been validated in a 
sample of 500 patients with head and neck cancer from Norway, Sweden and The 
Netherlands.39
All scales and items of the EORTC QLQ-C30(+3) and QLQ-H&N35 range in score from 
0 to 100. A high score for a functional or global QOL scale represents a high level of 
functioning or global QOL, whereas a high score for a symptom scale or item represents 
a high level of symptoms or problems.40
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Table 1. Patient characteristics.

Total number 208

Median age (range) 60 yrs (29-78)
Sex: - Male 163 (78%)

- Female 45 (22%)
Marital status: - Married 160 (77%)

- Unmarried/divorced/widowed 48 (23%)
Kamofsky performance status: - 60-80 26(13%)

-90 158 (75%)
- 100 24 (12%)

Total score of the CES-D: -<16 147 (73%)
- >16 61 (27%)

Site: - Oral cavity 85 (41%)
- Oropharynx 15(7%)
- Hypopharynx 11 (5.5%)
- Larynx 94 (45%)
- Oral cavity + oropharynx 2 (1%)
- Oral cavity + larynx 1 (0.5%)

AJCC stage: - 0 2 (1%)
-I 69 (33%)
-II 53 (25%)
-III 12(6%)
-IV 72 (35%)

Grade of differentiation: - well 25(13%)
- moderately 170 (81%)
- poorly 13 (6%)

Growth pattern: - favorable 37(18%)
- unfavorable 78 (37%)
- undetermined 93 (45%)

Treatment: - Surgery 40 (19%)
- Radiotherapy 91 (44%)
- Surgery + radiotherapy 77 (37%)

Radicality: - Radical resection 74 (36%)
- Dysplasia in surgical margins 20 (9%)
- Irradical resection 23 (11%)
- Not applicable (radiotherapy only) 91 (44%)
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The Center for Epidemiological Studies-Depression (CES-D) Scale is an instrument used 
for measuring depression in the general (non-psychiatric) population.41 The Dutch transla
tion has also been validated.42 The CES-D has been used in head and neck cancer 
patients.43-45 It results in a total score ranging from 0 to 60. A high score reflects a high 
level of depression. A total score of >16 indicates a possible case of depression.

Analysis. The data were analyzed using the statistical package SPSS for Windows.46 
Kaplan-Meier and Cox Regression analyses were performed for time to progression (TTP, 
defined as locoregional recurrence and/or distant metastases), survival (time to death, 
regardless of cause), and time to event (TTE, defined as progression or death, whatever 
came first). Patients, who were still alive at the time of the analysis, were censored for 
survival at the time of their last visit to the outpatient clinic. Patients, who died due to 
other causes, were censored for TTP at the time of their death.
For univariate analysis, Kaplan-Meier and Cox regression analyses were used for 
categorical and continuous variables, respectively. The Log rank test was used to test 
the equality of the survival distributions for different levels of categorical variables. A 
relative risk was calculated (with a 95% confidence interval) for every categorical 
variable.
For multivariate analysis, Cox regression analysis was performed in two ways: either 
a group of variables was entered simultaneously using method enter, or a stepwise 
method (likelihood ratio statistic) was used. For the stepwise method, both forward and 
backward procedures were performed. Both methods yielded the same results.
For comparisons of recurrence or death between groups at three years, Pearson’s chi- 
square test was used.
The following variables were analyzed:
- Sociodemographic: Sex, age, marital status (married or living with partner versus 

unmarried (including divorced or widowed)), family income, and occupational 
level. For occupation, we used the classification of the Netherlands Central Bureau 
of Statistics.47 In this classification, five occupational levels are distinguished.

- Medical:
- KPS (60-80 versus 90 versus 100);
- Site;
- AJCC stage48 (0,1, or II, versus III or IV)
- Grade of differentiation (well, moderate, or poor);
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- Growth pattern (defined as unfavorable (in case of spidery growth, angio- 
invasion, and/or perineural growth), versus favorable (in the absence of all 
of these characteristics) or undetermined (if only a biopsy was available));

- Treatment (radiotherapy or surgery as single treatment versus combination 
treatment);

- Radicality (irradical resection or dysplasia in surgical margins versus 
irradical resection or not applicable (in case of radiotherapy as only 
treatment));

- Quality of life: All scales and single items of the EORTC QLQ-C30(+3) and the
EORTC QLQ-EI&N35, and the total score of the CES-D.

We were primarily interested in the prognostic value of QOL and sociodemographic 
variables. Clearly, correction for the influence of medical variables is essential. In 
multivariate analysis, this was achieved by either entering the medical variables first, 
followed by QOL and sociodemographic variables, or by entering all variables 
simultaneously.
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RESULTS

The median follow-up of living patients is 45 months (range 36-62).
The occurrence of local recurrence and/or distant metastases, secondary tumors, and death 
is shown in Table 2. Fifty-five patients developed a local recurrence and/or distant 
metastases. At the time of the analysis, 16 of these patients had received curative 
treatment (laryngectomy or neck dissection) and were free of disease, two were alive with 
incurable disease, and 37 had died of local recurrence or distant metastases. Twenty five 
patients developed a second tumor of the oral cavity (n=l), oropharynx (n=2), esofagus 
(n=l), bronchus (n=13), or elsewhere (n=8). Eleven of these patients died due to their 
second tumor. Nine patients died due to other causes.
Univariate analyses of the influence of sociodemographic and medical variables on TTP, 
survival, and TTE are presented in Table 3. Relative risks of recurrence and death are 
summarized in Table 4.
With regard to sociodemographic factors, marital status was significantly related to TTP, 
survival, and TTE. Unmarried patients had a relative risk (RR) of recurrence of 1.85 and 
a RR of dying of 1.82. Twenty-three percent of married patients developed a recurrence 
within 3 years, as opposed to 47% of unmarried patients (p<.05); the percentages of 
patients, who died, were 21% and 35%, respectively (p<.05). Sex, age, income and 
occupational level were unrelated to TTP, survival, and TTE.
Advanced stages, unfavorable growth patterns, combined treatment, and irradical 
resections or dysplasia in the surgical margins were all significantly predictive of 
recurrence (RR 2.24, 2.10, 2.06, and 2.73, respectively) and death (RR 3.00, 2.19, 2.79, 
and 3.24, respectively). Kamofsky performance status and grade of differentiation had no 
significant influence.
Univariate analyses of QOL variables (scales and single items of the EORTC QLQ- 
C30(+3) and QLQ-H&N35; total score of the CES-D) are presented in Table 5. Cognitive 
functioning and trismus were significantly related to TTP, whereas physical, cognitive, 
and social functioning, and cough were all significantly related to survival. All these 
variables and also emotional functioning and global QOL were significantly related to 
TTE. Lower levels of functioning and global QOL, and higher levels of symptoms were 
associated with lower TTP, survival, and TTE. The total score of the CES-D did not 
predict for recurrence or survival.
Multivariate analysis was performed in several ways.
Firstly, all QOL variables which were significantly related in the univariate analysis to 
TTE (physical, cognitive, emotional and social functioning, global QOL, fatigue, trismus
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and cough), were entered simultaneously in a stepwise procedure. With regard to TTP, 
cognitive functioning and trismus remained independently significant. Physical 
functioning and cognitive functioning were independent predictors of survival and TTE. 
Secondly, all sociodemographic and medical variables, which were significantly related 
in the univariate analysis to TTE (marital status, stage, growth pattern, treatment, and 
radicality), were entered first (using method enter), followed by entering the same QOL 
variables as in the first analysis in a stepwise procedure. During this procedure, cognitive 
functioning was the only QOL variable which remained an independent predictor of TTP, 
survival, and TTE.
Thirdly, all the sociodemographic, medical, and QOL variables mentioned above were 
entered simultaneously in a single stepwise procedure. In this model, radicality, stage, and 
cognitive functioning were independent predictors of recurrence, survival, and TTE. For 
TTE, marital status was a fourth independent predictor.
In order to define a RR, cognitive functioning was dichotomized: patients with a score of 
100 (n=120) versus patients with a lower score (n=88). In the multivariate model, patients 
with a cognitive functioning score <100 had a relative risk of 1.72 (95%-confidence 
interval 1.01-2.93) of recurrence, and a relative risk of death of 1.90 (1.10-3.26), 
compared to patients with a maximal score. Figure 1 shows survival according to the 
cognitive functioning score. The difference between the two curves is significant 
(p=.017).
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Table 2. Recurrence, second tumors and death.

Total number of patients

Recurrence
- Locoregional 43
- Distant metastases 8

- Locoregional and distant metastases 4

Second tumor
- Head and neck 4
- Bronchus 13
- Elsewhere 8

Death
- Due to primary tumor 37
- Due to second tumor 11
- Due to other causes 9

208

55 (21%)

25 (12%)

57 (23%)

213



Table 3. Univariate analysis: influence of sociodemographic and medical variables on time to progression 
(TTP, i.e. time to locoregional recurrence and/or distant metastases), survival, and time to event (TTE, i.e. 
time to locoregional recurrence, distant metastases, or death, whatever came first).

TTP Survival TTE
Sex NS' NS NS
Age NS NS NS
Marital status p<.05 p<0.05 pcO.01
Family income NS NS NS
Occupational level2 NS NS NS
Kamofsky performance status3 NS NS NS
Site NS NS NS
Stage4 p<.01 pc.Ol pc.01
Grade of differentiation5 NS NS NS
Growth pattern6 p<0.01 pc.Ol pc.05
Treatment7 pc.Ol pc.01 pc.Ol
Radicality8 p<.01 pc.Ol pc.Ol

NS=Not significant (p>.05)
Classification of the Netherlands Bureau of Statistics
60-80 versus 90 versus 100
O, I, or II vs III or IV
Well vs moderate vs poor
Favorable vs unfavorable/undetermined
Radiotherapy or surgery vs combined
Radical/unapplicable vs irradical/dysplasia in resection margins
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Table 4. Relative risk (with 95%-confidence intervals) of recurrence (locoregional and/or distant) and death 
of selected sociodemographic and medical factors.

Recurrence Death
Marital status
- married
- unmarried/divorced/widowed 
Stage
- 0,1, or II
- Ill or IV 
Growth pattem
- favorable/not determined
- unfavorable 
Treatment
- surgery or radiotherapy
- combined treatment 
Radically
- radical resection/not applicable
- irradical resection/dysplasia in surgical margin

1.00 1.00

1.85 (1.06-3.33) 1.82 (1.03-3.23)

1.00 1.00

2.24(1.31-3.82) 3.00(1.75-5.14)

1.00 1.00

2.10 (1.24-3.57) 2.19(1.30-3.69)

1.00 1.00

2.06(1.21-3.50) 2.79(1.69-4.73)

1.00 1.00

2.73 (1.57-4.74) 3.24(1.89-5.55)

215



Table 5. Univariate analyses: influence of scales and single items of the EORTC QLQ-C30(+3) and the 
EORTC QLQ-H&N35, and of total score of the CES-D on time to progression (TTP, i.e. time to local 
recurrence and/or distant metastases), survival, and time to event (TTE, i.e. time to locoregional recurrence, 
distant metastases, or death, whatever came first).

TTP Survival TTE
EORTC QLQ-C30(+3)
Fatigue NS NS p<0.05
Pain NS NS NS
Nausea and vomiting NS NS NS
Dyspnoea NS NS NS
Insomnia NS NS NS
Appetite loss NS NS NS
Constipation NS NS NS
Diarrhoea NS NS NS
Physical functioning NS p<.01 p<.01
Cognitive functioning p<.01 p<.01 p<.01

Emotional functioning NS NS p<.05
Social functioning NS p<.05 p<.05
Role functioning NS NS NS
Global QOL NS NS p<.05
EORTC QLQ-H&N35
Pain NS NS NS
Swallowing NS NS NS
Senses (taste/smell) NS NS NS
Speech NS NS NS
Social eating NS NS NS
Social contacts NS NS NS
Sexuality NS NS NS
Teeth NS NS NS
Trismus p<.05 NS p<.05
Dry mouth NS NS NS
Sticky saliva NS NS NS
Cough NS p<.05 p<.05
Feeling ill NS NS NS
CES-D
Total score NS NS NS
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Figure 1. Survival (months) of patients with optimal cognitive fimctioning(score= 100, upper curve, n=120) 
versus survival of patients with less than optimal cognitive functioning (score <100, lower curve, n=88). 
The difference between the two curves is significant (p=.017).
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DISCUSSION

In this prospective study in patients with head and neck cancer receiving primary 
treatment with surgery and/or radiotherapy, we found that cognitive functioning, as 
measured by the EORTC QLQ-C30(+3), was a strong predictor of recurrence and 
survival, independent of medical factors (stage and radicality). Marital status was only an 
independent prognostic factor with regard to TTE. When only QOL variables were 
studied, physical functioning was also predictive of survival and TTE, but this effect 
disappeared after correction for prognostic medical factors.
Several studies have shown pre-treatment (domains of) QOL to be predictive of survival 
in cancer patients.12’31 In multivariate analyses, the following QOL variables were shown 
to be predictive: performance status,14’15’22'24-27'29 physical functioning,16,22’25'27 physical 
well-being,18 symptom scores as assessed by the Functional Living Index-Cancer,13'1519’21 
the Rotterdam Symptom Checklist,20 or the Memorial Symptom Assessment Scale,19,29 
pain,17 psychosocial functioning,l2’23'24’28 Spitzer QOL index, 18’2l’23’30and global QOL.23’24'29 
Five studies used the EORTC QLQ-C30.17'22’24'26,28 In two of these studies2,24 cognitive 
functioning was a prognostic factor for survival, but only in univariate analysis. It should 
be realized that these studies almost exclusively included patients with advanced disease 
with a poor prognosis, in which large variations in performance status and QOL are likely 
to exist. QOL variables which predict survival in these patients may not be relevant for 
cancer patients receiving primary treatment. For example, in our sample of patients the 
great majority of patients had a pre-treatment KPS of 90 or 100, and a score of the 
physical functioning scale of the QLQ-C30(+3) of 80 to 100. The patients generally had 
few symptoms and indicated a high level of global QOL prior to treatment. Thus, it is not 
surprising that these variables have little or no predictive value for recurrence or survival 
in our sample of patients.
One longitudinal study has been published with regard to psychosocial and physical 
correlates of survival and recurrence in a sample of 133 patients with head and neck 
cancer.49 Multivariate analysis indicated that the absence of lymph node metastases, pre
treatment non-smoking, high self-efficacy (i.e., higher perceived physical abilities, 
possibly related to coping and adaptation), and expression of psychosocial complaints 
prior to treatment predicted for less recurrence and better survival.
The relation between cognitive functioning and prognosis is not immediately clear. In one 
other prospective study (in breast cancer patients) a relation was found between a low 
level of cognitive disturbances and disease-free survival, but not overall survival.50 No 
clear explanation for this finding was given. We can only speculate about the explanation
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of this relationship in head and neck cancer patients. A possible explanation is the use of 
alcohol, which is also a prognostic factor in head and neck cancer, possibly as a result of 
malnutrition and/or immunosuppression.51 Alcoholism is frequent in head and neck cancer 
patients and may be associated both with cognitive disturbances and a poor prognosis. 
One negative finding of our study deserves some comment. Many patients had a high total 
score for the CES-D. Twenty-seven percent had a score of 16 or more, indicating a 
possible case of depression. In some studies in cancer patients, psychological functioning 
and mood were predictive of survival.14,25 30 In the study in head and neck cancer patients 
mentioned above,49 psychosocial complaints as measured with the Rotterdam Symptom 
Checklist, was found to be an independent prognostic factor. However, in our material we 
found no relation between emotional functioning (as measured with the QLQ-C30(+3)) 
or depressive symptomatology (as measured with the CES-D), and recurrence or survival. 
Marital status was also found to be a prognostic factor, although only when both 
recurrence and survival were taken as an endpoint. In the general population people who 
are married or living together have lower mortality risks than people who are not; in 
particular people, who are divorced, have a higher mortality especially due to 
malignancies.52'54 In a study in de USA, unmarried persons with cancer were more likely 
to be diagnosed at a later stage and more likely to be untreated.3“ Even after correction for 
these factors, unmarried persons had a higher risk of dying of their cancer.
Several explanations are possible for the better prognosis of cancer patients who are 
married or living together.52'54 Married people may have better health habits (in particular 
with regard to smoking and use of alcohol) and less delay in seeking medical care after 
the occurrence of symptoms. Marital status may also be related to socioeconomic status, 
which is also related to prognosis.33,34 In our study, family income and level of occupation 
were not found to be prognostic factors. This may be related to the fact that health care 
in The Netherlands is largely independent of socioeconomic status. Finally, marriage 
provides social support which has been postulated to buffer the effects of stressful events 
and thus to lead to better survival.55,56
In conclusion, we found that pre-treatment cognitive functioning and, to a lesser degree, 
marital status were independent prognostic factors for recurrence and survival of head and 
neck cancer patients receiving primary treatment, along with medical factors (stage and 
radicality). Other pre-treatment QOL variables, in particular performance status, physical 
functioning, mood, and global QOL, did not predict for recurrence or survival. The 
influence of cognitive functioning on prognosis might be related to the use of alcohol. 
The influence of marital status might be related to health behavior and/or the influence 
of social support.
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INTRODUCTION

The aims of this thesis were fourfold:

1. To test the reliability and validity of the European Organization for Research and 
Treatment of Cancer (EORTC) head and neck (H&N) cancer module (QLQ- 
H&N35)1,2 in conjunction with the EORTC Core Questionnaire (QLQ-C30)3 in 
H&N cancer patients;

2. To describe prospectively quality of life (QOL) and mood in these patients before 
and after treatment;

3. To identify determinants of QOL and mood;
4. To study the prognostic significance of sociodemographic factors and pre

treatment QOL on disease-free and overall survival.

The results of the studies described in this thesis will be discussed separately in four
sections with regard to these aims and compared with recent results from the literature.
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MEASURING QUALITY OF LIFE IN HEAD AND NECK CANCER

The first aim of this thesis was to test the reliability and validity of the EORTC H&N 
cancer module (QLQ-H&N351,2) in conjunction with the EORTC Core Questionnaire 
(QLQ-C303) in H&N cancer patients.

Background. There are several reliable and valid generic (i.e. non cancer-specific) and 
general cancer-specific QOL questionnaires which have been used in H&N cancer 
patients, such as the Sickness Impact Profile (SIP),4"7 the Medical Outcome Study- 
Short Form (MOS-SF),7"16 the Functional Living Index-Cancer (FLIC),17'20 the 
Rotterdam Symptom Checklist (RSCL),21 the Cancer Rehabilitation Evaluation 
System-Short Form (CARES-SF),22 the Functional Assessment of Cancer Therapy- 
General Scale (FACT-G),23"31 and the EORTC QLQ-CSO.1,14 32"47 As mentioned in 
Chapter 1, there is no scientific evidence to prefer one of these instruments over 
another. Strictly speaking, the psychometric properties of these instruments have not 
been tested formally in H&N cancer patients, with few exceptions.1413 However, there 
can be no doubt that these instruments perform well in this population of patients, and 
that they provide reliable and valuable information.

The question is whether there are H&N cancer specific domains which are not or 
insufficiently covered by these instruments. Gliklich et al’ specifically addressed this 
issue, comparing one generic instrument, the MOS-SF, to two patient-rated H&N- 
cancer specific instruments, the University of Washington Quality of life Instrument 
(UWQOL),4 and a self-developed H&N cancer questionnaire, the H&NS, and to a 
clinician-rated H&N cancer-specific instrument, the Performance Status Scale-Head 
and Neck (PSS-HN).48'49 This study demonstrated that the unique aspects of H&N 
cancer were not adequately assessed by a general health measure like the MOS-SF. 
Conversely, however, the MOS-SF also provided information which was not covered 
by any of the H&N cancer specific instruments. D’Antonio et al. came to similar 
conclusions, comparing the FACT-G with two H&N cancer specific questionnaires, 
the FACT-H&N49 and the UWQOL.26 In another study comparing the SIP and the 
UWQOL, the UWQOL was better able to detect change over time than the SIP.4 
From our own material, the same conclusions can be drawn. In Chapter 2 and 
Appendix IV, it was shown that with regard to H&N cancer specific known-group 
comparisons (e.g. for site and diagnosis group) the QLQ-H&N35 showed more 
pronounced differences than the QLQ-C30. Change over time of the scales and single
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items was also more pronounced for the QLQ-H&N35. Moreover, the correlations 
between the scales of the QLQ-C30 and the scales of the QLQ-H&N35 were moderate 
(usually <.50) implying a high discriminant validity of the QLQ-H&N35. On the other 
hand, the material also showed that the QLQ-C30 provided essential information not 
given by the QLQ-H&N35. Of course, this was to be expected since the QLQ-H&N35 
was designed to be used in conjunction with the QLQ-C30.
Treatment is an important determinant of QOL in this patient group, in particular with 
regard to the physical dimension. In our study, we have not looked at short-term 
toxicity. Hammerlid et al. performed several prospective studies in H&N cancer 
patients with measurements 1, 2, and 3 months after starting radiotherapy using the 
same instruments as in our study.37"39 These studies clearly showed much more 
pronounced short-term changes in the scales and single items of the QLQ-H&N35 than 
in those of the QLQ-C30, emphasizing again the value of adding the QLQ-H&N35 to 
the QLQ-C30. Other research groups have even developed radiotherapy-specific QOL 
measures to assess acute toxicity in H&N cancer patients because they felt that the 
existing questionnaires did not cover the toxicity of radiotherapy in these patients 
sufficiently.50'51

Thus, it may be concluded that to assess QOL in H&N cancer patients, a generic or 
general cancer-specific instrument should be combined with a H&N cancer specific 
measure. In fact, two research groups (Celia et al.52 and the EORTC53) have developed 
a standard strategy to combine a general cancer-specific instrument (the FACT-G54 and 
the EORTC QLQ-C30,3 respectively) with a disease-specific module.

Reliability and validity of the QLQ-H&N35 and of version 3.0 of the QLQ-C30.
The QLQ-H&N35 was developed according to the guidelines of the EORTC55 and 
translated into 10 languages according to the standard translation procedure.56 A 
preliminary study on the reliability and validity is presented in Appendix IV, in which 
the data of our study are combined with the data of a large prospective Scandinavian 
study performed in three centers in Norway and Sweden.57 Based on this preliminary 
analysis, a structure of seven symptom scales, six symptom items, and five additional 
dichotomous items was proposed and subsequently tested in a large international 
EORTC field study58 in 12 countries, comprising nine languages. This second study is 
reported in Chapter 2. In the following, the results of both studies will be discussed.
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As discussed in Chapter 1, an instrument measuring QOL in cancer patients should 
meet the following criteria: it should be feasible to be used, reliable, valid, and able to 
detect differences between groups and change over time.

The feasibility of using the QLQ-C30 and the QLQ-H&N35 in H&N cancer patients 
was demonstrated convincingly in both studies. Compliance was very high. In the 
Dutch/Scandinavian study, 83% of the living patients had completed all questionnaires 
(at 0, 6, and 12 months), and in the field study 232/262 patients (89%) completed a 
second questionnaire after treatment. The number of missing items was low (<3-5%) in 
both studies, with the exception of the sexuality items (5-15%). In the Dutch study, the 
questionnaires were checked when delivered, which resulted in fewer missing items 
than in the Scandinavian study. The main reasons for missing sexuality items were 
related to patients being sexually inactive, and not due to the fact that people objected 
to answering questions about their sexuality. The same pattern was shown for the 
EORTC Breast Cancer Module.59 The questionnaire was well accepted by the patients. 
The debriefing data from the Scandinavian study and the field study clearly showed the 
acceptability of both questionnaires. It took the patients a median of 13 minutes to 
complete both questionnaires; ninety-five percent of patients completed them within 20 
minutes. Twenty-three to twenty-six percent of patients received help, usually 
consisting of being read the questions (often because of lack of reading glasses). 
Eleven to twelve percent of patients found items to be confusing or difficult to answer. 
In most instances it concerned the sexuality items (see above).

The reliability of the QLQ-C30 has already been proven,3'60 61 and was not explored in 
these studies, with the exception of the physical functioning scale, which has been 
changed from a dichotomous response format (version 1.0, as used in the 
Dutch/Scandinavian study) to a four-point-response format (version 3.0, as used in the 
field study). Cronbach’s alpha coefficient, which is a measure of internal consistency,62 
was proven to be better for the physical functioning scale of version 3.0 than for that of 
version 1.0 (.84, and .66, respectively).
The internal consistency of the revised scales of the QLQ-H&N 35 was found to be 
adequate to excellent, with Cronbach’s alpha values of >.70 for most of the scales, 
both for the group as a whole and for each site separately. The only exception was the 
taste/smell (or senses) scale which performed poorly, in particular in the 
Dutch/Scandinavian study and for some sites. The value of factor analysis and the use 
of Cronbach’s alpha coefficient has been questioned for scales assessing symptoms of
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disease, which can be regarded as causal (as opposed to effect) indicators of QOL.63,64 
In these scales items may “hang together” in a clinically sensible manner without 
necessarily being correlated under all circumstances. This may be the explanation for 
the low internal consistency of the taste/smell (senses) scale in some of the analyses, 
and therefore, it does not qualify necessarily as an unreliable scale.
Test/retest reliability of the QLQ-H&N35 was not assessed in these studies. However, 
unpublished data are available for a sample of 120 Swedish H&N cancer patients 3 
years after treatment, the majority of which was disease-free (E. Hammerlid, personal 
communication). In this sample, test-retest reliability was shown to be high, and 
comparable to that of the QLQ-C30.61

Validity was tested extensively in the two studies, both with regard to construct 
validity and criterion validity.
Scaling analysis mostly confirmed the proposed scale structure of the QLQ-H&N35. A 
few items proved to be problematic, in particular the painful throat, bothersome 
appearance , and trouble eating items, which showed greater correlations with other 
scales than with the scales to which they were assigned. There was a marked similarity 
in the results of the scaling analyses in the two studies with regard to these items. In 
QOL research, there may be a discrepancy between a scale structure based on 
psychometric properties (construct validity) and a scale structure based on clinical 
judgement (content validity). In this instance, the originally proposed scale structure 
was preferred because of clinical considerations, and the problematic items were kept 
in the scales to which they were originally assigned. The scales of the QLQ-H&N35 
showed a low correlation with each other and with the scales of the QLQ-C30, 
implying a high discriminant validity.
Criterion validity of both the QLQ-C30 and the QLQ-H&N35 was tested using the 
method of known groups comparison.65 For this purpose, comparisons were made for 
site, diagnosis group, stage, and groups with different Kamofsky Performance Status 
(KPS).66 Both questionnaires were able to detect differences between sites, diagnosis 
groups, and groups with different KPS. The QLQ-H&N35 seemed more sensitive to 
detect differences between sites and diagnosis groups, whereas the QLQ-C30 was 
more sensitive for differences in KPS. The only problematic comparison was for stage. 
In the Dutch/Scandinavian study clear differences were found for different stages, 
whereas no such pattern was found for the newly diagnosed patients in the field study, 
even when analyzed by site. We were unable to find a satisfying explanation for this 
discrepancy between the two studies.

228



Finally, both questionnaires were sensitive for changes over time. The magnitude of 
the differences, in particular for the QLQ-H&N35, is likely to indicate clinically 
significant changes.67

Comparison to other instruments. The QLQ-H&N35, in conjunction with the QLQ- 
C30 has now extensively proven its reliability and validity. Several other H&N specific 
QOL instruments have also been developed: the Performance Status Scale-Head and 
Neck (PSS-H&N),48,49 the Functional Assessment of Cancer-Head and Neck (FACT- 
H&N),49 the University of Washington Quality of Life Instrument (UWQOL),4 the 
Head and Neck Quality of Life questionnaire (HNQOL),10 the Functional Status Scale- 
Self-Report (FSH&N-SR),5 the University of Liverpool Questionnaire (RLUH),68 
several unnamed questionnaires developed by Gliklich,9 Epstein,47 Rathmell,69 
Langius,70,71 Morton,72 De Boer,73 Bundgaard,74 Jay,75 Jensen,76 and Ackerstaff,77 and 
two radiotherapy-specific QOL measures, the Head and Neck Radiotherapy 
Questionnaire (HNRQ),50 and the Quality of Life-Radiation Instrument-Head and Neck 
(QOL-RTI/H&N).51
Three of these instruments have been used widely: the PSS-H&N,9 22'31'48,49,78'80 the 
UWQOL,4,9,13,14,25-28,81-84 and the FACT-H&N.23'28,30,48,49
The PSS-H&N is a clinician-rated instrument consisting of three subscales: normalcy 
of diet, understandability of speech, and eating in public. This scale has been shown to 
be reliable among raters and sensitive to functional differences across a broad 
spectrum of head and neck cancers and to differences between treatment groups and 
KPS.48,49 It has proven to be useful and to give important and unique additional 
information, but it has the disadvantage of not being a patient-rated questionnaire.
The UWQOL was the first H&N specific module to be tested for its reliability and 
validity in a limited sample of 75 patients before and after treatment.4 It focuses on 9 
domains: pain, disfigurement, activity, recreation/entertainment, employment, 
chewing, swallowing, speech, and shoulder disability. It is specifically designed to 
assess treatment-related QOL changes in the H&N area, and does not address more 
general oncologic issues. It has the advantage of being short and easy to complete. The 
UW-QOL results in scores of 0-100 for each of the domains, which can be added up to 
a composite score (range 0-900). Recently, three questions regarding general health 
and overall QOL were added.82
The FACT-H&N is an 11-item H&N specific questionnaire, which is used in 
combination with the FACT-G.52,54 Together, they assess 6 areas: physical well-being, 
social and family well-being, relationship with doctor, emotional well-being,
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functional well-being, and H&N related symptoms. It was tested in a sample of 151 
H&N cancer patients and found to be reliable, and to be able to differentiate patients 
according to treatment status and KPS.49 These two instruments together cover most of 
the general and H&N specific domains of QOL. The strategy for measuring QOL is 
very similar for the FACT-H&N and the QLQ-H&N35. However, the QLQ-H&N35 
was much more widely and thoroughly tested for its reliability and validity.
Few studies made a comparison between head and neck-specific QOL instruments. In 
one study in oral cancer patients, the UW-QOL was compared to the EORTC QLQ- 
H&N35 (in conjunction with the QLQ-C30), and both instruments were compared to 
the MOS-SF.14 However, in this analysis no use was made of the proposed scale 
structure of the QLQ-H&N35 and most comparisons with the QLQ-H&N35 in this 
study were therefore invalid. In other studies, high correlations were found between the 
UW-QOL, the FACT-H&N, and the PSS-H&N.9 26'27 At the present time, there are no 
scientific arguments to prefer one instrument over another. Some questions are unique 
for each questionnaire and this may be used as an argument to prefer one questionnaire 
in a specific population of H&N cancer patients. If patient-rated QOL is called for, the 
PSS-H&N should be combined with a patient-rated instrument.
The experience with the other H&N specific instruments is much more limited. 
Varying amounts of reliability and validity data are available for the FSH&N-SR,5 the 
HNQOL,10 the RLUH,68 the instrument developed by Morton,72 De Boerj3 Jay75 and 
Ackerstaff,77 and the radiotherapy-specific instruments: the HNRQ50 and the QOL- 
RTI/H&N.51 As mentioned before, these last two instruments are treatment-specific 
and are not an alternative for measuring QOL of H&N cancer patients in general.

Conclusion. The QLQ-H&N35 is the most extensively tested H&N cancer specific 
patient-rated QOL measure. It has shown to be acceptable for patients, with a high 
compliance rate, and to be a very reliable and valid instrument. It is applicable in a 
broad multicultural sample of patientss. A limited number of other H&N QOL 
instruments with proven reliability and validity are available, but they have not been 
tested as extensively. In some circumstances (e.g. for specific research questions, sites 
or treatments, or use in routine practice), specific instruments may be preferred.50,51,68 77
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THE COURSE OF QOL IN H&N CANCER.

The second aim of the study was to describe prospectively QOL and mood in patients 
with H&N cancer before and after treatment.

Background. At the beginning of this decade there was a lack of data about QOL in 
H&N cancer patients. The great majority of the studies reported up to that time were 
retrospective or cross-sectional, and based on small, heterogenous samples of patients. 
QOL was often not defined and instruments with unproven reliability and validity were 
frequently used.84,85 For this reason, the study described in this thesis was initiated in 
1994. Included in the study were 208 patients with squamous cell carcinoma of the oral 
cavity (n=85), oropharynx (n=15), hypopharynx (n=ll), larynx (94), or multiple sites 
(n=3), treated (with curative intent) with surgery (n=40), radiotherapy (n=91) or both 
(n=77). Patients completed (among other questionnaires) the EORTC QLQ-C30(+3),3 
the EORTC QLQ-H&N35,1’2 and the Center for Epidemiologic Studies-Depression 
Scale (CES-D)86’87 before treatment, and at 6, 12, 24, and 36 months.
Since the start of the study, there has been an enormous increase in papers on QOL in 
H&N cancer. Many of the studies reported were prospective6’8’131418'19'22'23'25'37'39'74-81-83'88- 
12 and patient-rated instruments with proven reliability and validity were often used.

Results of the study and comparison to the literature. The short-term (i.e. one year) 
results in two subgroups of this study (patients with cancer of the oral cavity or 
oropharynx, treated with surgery with or without radiotherapy (n=75) and patients with 
laryngeal cancer treated with radiotherapy (n=65)) were described in Chapters 3 and 4, 
respectively. The long-term (i.e. three year-) results for the whole group and by 
subgroup were reported in Chapter 5. In all analyses, patients with a recurrence or a 
second tumor of the head and neck or bronchus, patients who refused further 
cooperation during the study, and patients with incomplete data were excluded. In this 
section the following issues will be discussed separately: comparison of the baseline 
QOL data to a reference sample and between subgroups, changes after treatment of 
physical symptoms and functioning, emotional functioning, social functioning, role 
functioning, global QOL, and finally, some comments about restrictions and 
shortcomings of the study. The clinical implications of the findings will be discussed in 
the next section of this chapter.
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Comparison of the baseline QOL data to a reference sample and between 
subgroups. The baseline data of the QLQ-C30(+3) were compared with a reference 
sample from the general Norwegian population.93 There were no obvious major 
differences, with two exceptions: the mean score for the fatigue scale was lower in our 
patients (14 in oral/oropharyngeal cancer patients and 20 in laryngeal cancer patients, 
as compared to 29 in the Norwegian population) and there was a lower level of 
emotional functioning in our patients (mean score of 71 in both subgroups versus 83 in 
the Norwegian population). The difference in the scores for the fatigue scale may be 
spurious for two reasons.94 Firstly, these reference values are highly influenced by 
gender (generally, males showing better scores than females) and the subgroups of our 
study contained a higher percentage of males than the reference sample. Secondly, if 
the reference sample was restricted to people reporting no health problems, the 
difference in the score for the fatigue scale disappeared almost completely. In contrast, 
the difference in scores between the patients of our sample and the reference sample 
for the emotional functioning scale remain after correction for these factors. This 
corresponds to a higher mean total score (11.2 and 12.2 in the two subgroups, 
respectively) of the CES-D (which reflects a higher level of depressive 
symptomatology) as compared to four samples in the Dutch general population (with 
mean total scores of 8.2, 7.9, 8.0, and 9.7, respectively).95 For the total score of the 
CES-D, a cut-off of 16 is often used as an indicator of depression.96 In our two 
samples, the percentage of patients with a total score of >16 was 28% and 27%, 
respectively, as compared to 13%, 12%, 13%, and 19% in the samples of the Dutch 
general population. A high incidence of depression in patients with H&N cancer 
already before treatment has been described in several studies.97'100 
The baseline data of the QLQ-FI&N35 could not be compared since there are no 
reference data for the general population.
One study in FI&N cancer patients, using the MOS-SF, compared baseline QOL data to 
age-matched normative data from the United States general population.8 In the age- 
group of 45-54 years, patients scored worse for all the domains of the MOS-SF 
(general health perception, physical functioning, role limitations due to physical 
functioning, role limitations due to emotional functioning, social functioning, bodily 
pain, mental health, and vitality) and for the physical- and mental-component summary 
scores. In the age-group of 55-64 years, scores were worse for five domains (not for 
general health perception, physical functioning, and vitality) and for the mental 
component summary score. In the age-group of 65-74 years there was only a 
significant difference for the mental health domain. Two other studies, also using the
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MOS-SF, showed the same pattem.12,13 Thus, there seems to be a low physical and 
mental health status in these patients, the low physical health status being particularly 
apparent in the younger age groups. Our data are not incompatible with these results. 
We had relatively few patients <55 years of age. Moreover, in the study of Funk et al.8 
there was a clear inverse relation between stage and health status, and in their study 
there was a much higher proportion of patients with advanced stages than in ours. Both 
our study and the study of Funk et al.8 emphasize the low mental health status of this 
patient group.
Comparing the baseline data of the QLQ-C30(+3) and the QLQ-FI&N35 of the two 
subgroups, clinically relevant differences (i.e. a difference of 5 points or more67) were 
seen for 6 symptom scales and single items. Most of these differences were to be 
expected. Patients with oral or oropharyngeal cancer had more pain and trismus, 
whereas patients with laryngeal cancer who were to receive radiotherapy had more 
speech problems and sticky saliva. With the exception of cognitive functioning, there 
were no clear differences in the functioning scales, global QOL, or the total score of 
the CES-D between the two groups. Unexpected findings were the higher level of 
fatigue and lower level of cognitive functioning of patients with laryngeal cancer. The 
reasons for these differences are not immediately clear.

Changes of physical symptoms and functioning. At 6 months, there was a clear 
deterioration of several symptoms, in particular fatigue, appetite loss, swallowing and 
speech problems, changes in taste/smell, trismus, dry mouth, sticky saliva, and cough. 
Some of the changes occurred only, or were most pronounced, in one of the subgroups: 
appetite loss, swallowing and speech problems, and trismus in the oral/oropharyngeal 
cancer patients, and cough in the laryngeal cancer patients. All these symptoms 
reached their maximum at 6 months and improved thereafter. At 36 months, of these 
symptoms only taste/smell, dry mouth, and sticky saliva were still significantly worse 
compared to baseline. Two symptoms followed a distinctively different pattern. In the 
laryngeal cancer patients there was a gradual improvement of speech problems, and in 
the oral/oropharyngeal cancer patients there was a gradual improvement of pain. This 
difference is likely to be due to the fact that speech problems (in laryngeal cancer) and 
pain (in oral/oropharyngeal cancer) are predominantly tumor-related symptoms, which 
are likely to improve after treatment, whereas the other symptoms are primarily 
treatment-related. Although we did not include measurements during and shortly after 
treatment, the mean values at 6 months are very likely to reflect toxicity of treatment. 
The improvement at 12 months and thereafter is compatible with this assumption.
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Physical functioning deteriorated significantly shortly after treatment. Despite an 
improvement thereafter, physical functioning was still significantly worse at 36 
months, in particular in patients with cancer of the oral cavity or oropharynx.
Thus, in our study treatment seems to result in a (mostly temporary) deterioration of 
several symptoms and physical functioning, with the exception of tumor-related 
symptoms which improve gradually. The same pattern was found in other prospective 
studies.6’8'13’14'18'19’22'23'25’37"39’74'81"82,88"90'92 Invariably, a deterioration of symptoms during 
and shortly after treatment was seen. However, none of these studies had a follow-up 
of more than 12 months.
In our study, there was a gradual improvement of pain, in particular in patients with 
cancer of the oral cavity or oropharynx. In two other prospective studies pain was 
highlighted as a persistent problem, although there was a tendency for improvement in 
the long run.38,89 These studies concerned patients receiving radiotherapy, whereas in 
our study the patient group showing the most pronounced improvement of pain 
received primary treatment with surgery. In a study in patients with oropharyngeal 
cancer, pain improved after surgery, but increased in patients receiving combined 
radio- and chemotherapy.82 These and other data suggest surgery has a better QOL 
outcome for early stage oral cancer than has radiotherapy.74 '01 However, in cancer of 
the base of tongue, the reverse is true: radiotherapy results in similar local control and 
survival, but superior QOL.80 This is most likely due to the factor that for this tumor, 
surgery results in severe functional deficits, which overrule the possible beneficial 
effect of surgery on pain, as compared to radiotherapy.
In our study, the long-term sequelae of treatment seem to be limited and perhaps less 
than is often assumed . Since there are no other prospective studies with a follow-up of 
more than one year, the long-term results of our study can only be compared to cross- 
sectional studies which highlight some of the long-term problems of patients treated 
for head and neck cancer, in several areas:
1. Appearance and body image. Disfigurement may be a major problem after 

surgery of the face. The amount of disfigurement has been shown to be very 
significantly related to psychologic distress.102 However, body image may also be 
severely damaged after a laryngectomy21103 and the perceived stigma of a 
laryngostoma may be profound.104

2. Nutritional status, swallowing, and eating. Long-term effects on chewing, eating, 
and swallowing are often seen, in particular in patients with cancer of the oral 
cavity or oropharynx and/or patients who have major surgery (composite
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resection or pharyngectomy).17’2'”74'77-82,105 Many patients require minor to major 
dietary modifications and do not regain weight after treatment.

3. Dry mouth, sticky saliva, changes in taste and smell, mucus production, and dry 
cough are well known and often irreversible side-effects of radiotherapy and 
have been noted in several cross-sectional studies in patients several years after 
radiotherapy or combined treatment.2'•33’74'76’77 l05'i07 Although some of these 
symptoms have been judged by patients as very annoying,74105 the impact of these 
symptoms seemed to be limited.

4. Speech. Obviously, speech is compromised after a laryngectomy. However, 
radiotherapy may also have a profound influence. One study found only minor 
differences in voice quality and speech acceptability between patients after a 
salvage laryngectomy (speaking with tracheoesophageal prosthesis) and patients 
after radiotherapy.46 Altered speech has been found to be consistent with a 
satisfactory QOL for the patient and the impact of the tracheostoma itself may be 
more pronounced than altered speech.103'104 Surgery and radiotherapy for oral or 
oropharyngeal cancer may also have a pronounced influence on speech.

5. Pain has also been shown to be very prevalent in disease-free patients long after 

treatment.78
Thus, in the literature, there appears a pattern of long-term, sometimes severe physical 
symptoms due to chronic side-effects of treatment, depending very much on its type 
and intensity. It should be noted that these do not necessarily translate into poor overall 
QOL,83 and that there may be a discrepancy between the impact of these symptoms as 
experienced by patients, and the impact as presumed by health care professionals.
The discrepancy between the studies in the literature and our long-term results is 
probably largely due to patient selection. In our material (Chapter 5) there was a 
relative high proportion of patients with limited disease (66 A had AJCC stage 0, I, or 
II) and most patients (72%) received single modality treatment. Most of the long-term 
toxicity (dry mouth, sticky saliva and changes in taste/smell) was due to radiotherapy 
for early laryngeal cancer. The group doing worst in our material, were the patients 
with cancer of the oral cavity or oropharynx treated with surgery and radiotherapy. In 
the literature, there is a predominance of studies of patients treated with extensive 
surgery (composite resection or laryngectomy), often in combination with 

radiotherapy.
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Changes in emotional functioning. Emotional functioning showed a completely 
different course. In this study, we used two measures: the emotional functioning scale 
of the QLQ-C30(+3) and the total score of the CES-D. The emotional functioning 
scale of the QLQ-C30(+3) may be used as a measure of psychological distress and 
anxiety. Both measures showed a gradual improvement after treatment, which 
continued after 12 months. In the laryngeal cancer patients, there was a more 
pronounced improvement of depressive symptomatology, and the percentage of 
patients with a total score of the CES-D of >16 (reflecting possible cases of 
depression) showed a trend for improvement.
Despite short-term, and sometimes long-term, deterioration of physical symptoms, 
there was an improvement of emotional functioning and a decrease of depressive 
symptomatology, which may be related to adaptation to the situation. At the time of the 
first measurement, the patients had recently heard the diagnosis and were facing a yet 
unknown and possibly threatening treatment. At the time of the subsequent 
measurements, they had finished treatment, were recovering from its aftereffects, and 
had had time to adapt to the situation. As time passed, fear for recurrence and death is 
likely to have decreased significantly.
A high level of psychological distress, anxiety, and/or depression months to years after 
treatment has been found in several studies in H&N cancer patients.7,20'27'36'40,104’110'"7 
These studies are cross-sectional and give no comparison to psychological functioning 
before treatment. In one study, it was suggested that anger and anxiety increased 
several years after diagnosis, possibly as a result of patient burnout and cognitive 
beliefs."5 We found no such trend in our sample of patients at a follow-up of three 
years.
There are several prospective studies (with a maximum follow-up of 12 months) 
including a specific measure of psychological functioning in H&N cancer 
patients.6'8’13'14'22'23'25'37'39'88'91,100 Several of these studies show an improvement during the 
first year,8'22'25,37'38'88’91'100 whereas only one showed a deterioration.6 
Thus, from our results and from the literature, it may be concluded that there is a high 
level of psychological distress and depression in H&N cancer at diagnosis. Cross- 
sectional studies suggest a persistent high level after treatment. However, prospective 
data of ourselves and others show a tendency for improvement, perhaps contrary to the 
expectation.
It should be emphasized that in these studies, psychological distress and depression is 
almost always assessed with questionnaires. Psychiatric evaluation might yield 
different results.
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Changes of social functioning. Social functioning was measured with two scales: the 
social functioning scale of the QLQ-C30(+3) and the social contact scale of the QLQ- 
H&N35. For the group as a whole, both scales showed little change over time. 
However, patients with laryngeal cancer showed a very gradual, but significant 
improvement, whereas patients with oral or oropharyngeal cancer showed no 
improvement at all. We hypothesized that the improvement of social functioning in the 
laryngeal cancer patients was related to the improvement of speech after radiotherapy.

Changes in role functioning. Role functioning is related to social functioning, but 
also to physical performance. Changes in role functioning over time paralleled both 
changes in physical functioning and social functioning. In patients with oral or 
oropharyngeal cancer role functioning deteriorated significantly and despite 
improvement was still worse at 36 months compared to baseline.

Changes in global QOL. Finally, global QOL as measured with the global QOL scale 
of the QLQ-C30(+3) improved significantly in the group as a whole and in the 
laryngeal cancer patients.
Morton used life satisfaction as a general measure of well-being.90 In a prospective 
study in 201 patients with H&N cancer, life satisfaction improved significantly at 12 
and at 24 months. However, in a cross-sectional study in 204 long-term survivors of 
H&N cancer treated with radiotherapy, significantly lower physical health and 
satisfaction with life compared to matched controls was reported.35 In contrast, another 
study showed no difference in life satisfaction between patients with H&N cancer, 
orthopedic patients, and healthy controls.118

Restrictions of the study. Some comments about the interpretation of the results of 
our study are appropriate.
Firstly, there was a relatively high proportion of patients with early stage disease in our 
study. As compared to other studies, relatively few patients who underwent a 
composite resection or a laryngectomy were included. The results with regard to QOL 
outcomes of our study are undoubtedly influenced favorably by this selection of 
patients.
Secondly, we excluded patients with a recurrence or second tumor of the H&N or 
bronchus from our analyses. The results thus only apply to patients with a favorable 
disease outcome.
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Thirdly, it may be questioned whether our sample is representative of H&N cancer 
patients in general. Twenty-two percent of patients refused to participate, and 25% of 
patients dropped out during the course of the study. A positive selection bias is likely 
to have occurred. The question whether our results apply to patients outside The 
Netherlands cannot be answered. The treatment given, as well as the Dutch patients’ 
perception of QOL, may differ.
Fourthly, the mechanism of response shift (referring to a change of a person’s internal 
standard for determining his or her level of functioning on a given dimension)119120 
may have influenced the results. It is likely that this mechanism has actually occurred 
and we have not included any methods (for example, ‘then’ ratings119) to assess this. 
However, it may be argued that we are not interested in absolute changes of 
(dimensions of) QOL, but in the experience of the patients at the time of the 
measurement, which is by definition dependent on their actual standard. QOL is 
sometimes defined as the perceived discrepancy of what one has, and what one wants, 
or expects, or has had (the ‘gap’ theory121), implicating that QOL should always be 
related to the actual standard and that any change in this standard is irrelevant.
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FACTORS DETERMINING QOL AND MOOD IN H&N CANCER PATIENTS

The third aim of the study was to identify determinants of QOL and mood in patients 
with H&N cancer. The main results are presented in Chapters 6, 7, 8, and 9. In Chapter 
6 determinants of the various domains of QOL were studied in a sample of 153 
patients who had a follow-up of one year and had not developed a recurrence. Multiple 
linear regression analysis was performed, with the scales of the EORTC QLQ-C30(+3) 
and QLQ-H&N35, and the total score of the CES-D as dependent variables. In 
Chapters 7, 8, and 9 attention was focused on the influence of physical symptoms, 
coping and locus of control, and social support, using linear or logistic regression 
analysis, with the total score of the CES-D as the dependent variable. If a relationship 
was found between coping, locus of control, or social support, and depressive 
symptomatology, LISREL analysis was performed to assess the direction of the 
relationship.
The following factors will be discussed separately: Medical factors (site of the tumor, 
stage, treatment), sociodemographic factors (gender, age), physical symptoms and 
performance status, depressive symptomatology, coping and locus of control, and 
social support. At the end of this section, the clinical implications of the findings in the 
previous and present section will be discussed.

Medical factors. For methodological reasons, the patients were divided into four 
groups: patients with laryngeal cancer treated with radiotherapy (group 1), patients 
with oral/oropharyngeal cancer treated with surgery (group 2), patients with 
oral/oropharyngeal cancer treated with surgery and radiotherapy (group 3), and patients 
with hypopharyngeal/laryngeal cancer treated with surgery and radiotherapy. Patients 
from groups 1 and 2 had limited disease, whereas patients from groups 3 and 4 had 
advanced disease. The regression analysis was performed with the variable ‘group’ as 
independent variable, thus incorporating site, stage, and treatment in one variable. In 
multivariate analysis, this variable was found to be a predictor of head and neck 
specific physical symptoms after treatment, explaining 6-38% of the variance of the 
relevant scales of the QLQ-H&N35. It had much less influence on general physical 
symptoms, emotional and global functioning and global QOL, as measured by the 
QLQ-C30(+3), and on the total score of the CES-D.
When patients with laryngeal or hypopharyngeal cancer (groups 1 and 4) were 
compared to patients with oral cavity or oropharyngeal cancer (groups 2 and 3) it was 
found that some symptoms (e.g. speech problems) were worse in
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laryngeal/hypopharyngeal cancer, whereas others (e.g. pain and trismus) were worse in 
oral cavity/oropharyngeal cancer. In contrast, the differences between patients 
receiving single modality treatment (groups 1 and 2) and patients receiving combined 
treatment (groups 3 and 4) were much more quantitative, the latter groups having much 
more symptoms. Thus, it seems that treatment (in particular the combination of surgery 
and radiotherapy) is the major component which predicts QOL, especially with regard 
to head and neck specific symptoms. This was also found in other studies.74,92.
Other aspects of treatment may also have an impact on QOL. In Chapter 4, it was 
found that many head and neck specific symptoms at 6 and 12 months were worse in 
T2 laryngeal cancer as compared to T1 laryngeal cancer. This difference is likely to be 
due to the differences in radiation dose and fields. The influence of radiation schedules 
was also found in other studies.33,39 Other aspects of treatment have also been shown 
to have an influence on QOL, e.g. the extent of surgery,6,17'19 surgery versus 
radiotherapy in oral cavity or oropharyngeal cancer74,80,82,101 or organ-preserving 
treatments.11,103
Thus, treatment is an important determinant of the physical domain of QOL, especially 
with regard to head and neck specific symptoms. It has an influence on both the type 
and severity of symptoms.

Sociodemographic factors. We analyzed the influence of gender and age on QOL and 
mood.
In multivariate analysis, gender had little influence. There was a slight trend for 
females to report more symptoms, poorer physical functioning and more depressive 
symptomatology (Chapters 6 and 7). In the general population, females have been 
shown to report more symptoms and to utilize more medical care.122 Reference data for 
the scales and items of the EORTC QLQ-C30, taken from the general Norwegian 
population, show that females consistently report higher symptom scores and lower 
scores for the functioning and global QOL scales.93,94 However, in cancer patients, 
gender differences are less obvious and the impact of the disease on QOL seems to be 
largely independent of gender.123 Some studies in H&N cancer patients suggest poorer 
QOL and more functional impairment in women)6.13.21-24-44-70-100 but the differences are 
not very marked. Other studies in H&N cancer patients show no gender differences in 
QOL.7,27,28,78 With regard to emotional distress and depression, the same pattern occurs. 
Gender differences in rates of depressive disorders in the general population have been 
reported,124 but in cancer patients gender differences are not consistent.125 Some studies 
in H&N cancer patients report more emotional distress and depression in
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females,71’20'113 whereas other studies show no differences. 27’97’100 Based on our results 
and on the literature, it can be stated that in H&N cancer gender does not seem to have 
a major influence on QOL and mood.
Age had very little influence on QOL (except on physical functioning and sexuality), 
emotional functioning and depressive symptomatology after treatment. This is in line 
with studies in patients with cancer, in which no significant influence of age on 
symptom severity, performance status, physical health, and depression was 
found.126,127’128 With only one exception,44 studies in H&N cancer patients did not 
indicate older age as a risk factor for worse QOL or depression. Some studies
even indicated younger age as a risk factor for pain, functional impairment or 
depression.113 Several studies have shown that treatment in elderly patients, if in a good 
medical condition, can be as effective as in younger patients without a significant 
increase in complications.129130

Physical performance and symptoms. In Chapter 6, we found that the pre-treatment 
Kamofsky performance status (KPS)66 was a modest predictor of QOL and depressive 
symptomatology after treatment. The effect was more pronounced at 12 months than at 
6 months, probably because the influence of other factors (side effects of treatment) 

tended to decrease over time.
In Chapters 7, 8, and 9 the influence of general physical symptoms, and head and neck- 
specific symptoms, on depressive symptomatology was studied in relation to the 
effects of depressive symptomatology before treatment, coping, locus of control, and 
social support. For general physical and head and neck-specific symptoms summary 
scores of symptoms items and scales of the QLQ-C30(+3) and of the QLQ-H&N35, 
respectively, were used. General physical symptoms as measured before treatment 
explained 28% of the variance of depressive symptomatology before treatment and 
45% at 6 months (Chapters 8 and 9); head and neck-specific symptoms before 
treatment added only 1 and 4%, respectively, of the explained variance. However, the 
predictive value of pre-treatment general physical symptoms changed when other 
variables were added to the analysis (Chapter 7). If depressive symptomatology before 
treatment was added, general physical complaints predicted only 3% and 2% of the 
variance of depressive symptomatology at 6 and at 12 months, respectively. 
Subsequently, actual physical complaints were added to the model and these were 
found to have a major influence: general physical symptoms and head and neck- 
specific symptoms at 6 months explained 41% and 3%, respectively, of the variance of 
depressive symptomatology at 6 months, and general physical symptoms and head and
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neck-specific symptoms at 12 months explained 34% and 3%, respectively. Thus, pre
treatment physical symptoms seem to have little independent predictive value, but 
actual symptoms have a major influence on depressive symptomatology. It is surprising 
that actual general physical symptoms have much more impact than actual head and 
neck-specific symptoms, since many symptoms as assessed by the QLQ-C30(+3) are 
not very relevant for H&N cancer and show little change after treatment.
The influence of physical symptoms on physical and mental health was also found in 
other studies in cancer patients.128 131 133 The predictive value of the KPS was analyzed 
in several studies. In a study in prostate, lung and colon cancer patients, the KPS was 
the best predictor of overall quality of life in each of these populations.134 In a 
prospective study in H&N cancer patients, the KPS did not predict for QOL, but it was 
an important predictor of psychosocial functioning at one year follow-up.22 In a 
prospective study in H&N cancer patients, a low KPS was found to predict for 
depression.100

Depressive symptomatology. The influence of depressive symptomatology before 
treatment was analyzed in Chapters 6 and 7. Depressive symptomatology before 
treatment was high and 26% of patients were classified as a possible case of 
depression, based on the total score of the CES-D. Depressive symptomatology before 
treatment was found to be a major predictor of increased physical symptoms (both 
general and head and neck-specific), poorer physical, emotional and social functioning, 
and depressive symptomatology at 6 months and, to a lesser degree, at 12 months.
A negative correlation between QOL and depression has been found in several studies 
in H&N cancer patients.24,27,36 There are several possible explanations for this negative 
correlation. Firstly, the factors leading to H&N cancer may also predispose individuals 
for depression.97,135 Secondly, the physical sequelae of the disease and its treatment 
may lead to depressive symptoms. In the literature, this is supposed to be the main 
cause of psychosocial morbidity in these patients.7,92,128,112,136 The finding from our own 
and other prospective studies, that physical symptoms increase after treatment while 
depression and anxiety tend to decrease, is an argument against this hypothesis. 
Thirdly, depression may lead to physical symptoms (e.g. fatigue, anorexia, and/or 
weight loss) undistinguishable from those caused by head and neck cancer.136 
Moreover, a depressed mood will probably have a negative influence on self-reported 
QOL. Thus, it is difficult to interpret the predictive value of depressive 
symptomatology before treatment. It may be that depressive symptomatology before 
treatment and poor QOL after treatment are both the result of the same factors or that
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depression is the result of the physical sequelae of treatment. It may also be that 
depressive symptomatology before treatment has a real influence on QOL after 
treatment. In a recent study, positive affect, as measured by the vigor subscale of the 
Profile of Mood States, was found to be an important predictor of QOL after treatment 
of head and neck cancer;22 it was hypothesized that mood influenced coping style. 
Most likely, all mechanisms may play a role. Whatever the interpretation of these 
findings, the fact remains that patients who are depressed at diagnosis are more likely 
to have a poor QOL and to develop depressive symptomatology after treatment.

Coping and locus of control. The influence of coping and locus of control was 
analyzed in Chapters 7 and 8. Coping and locus of control did not change significantly 
after 6 months, with the exception of seeking support, which decreased. Locus of 
control is regarded as a relatively stable personality characteristic and the lack of 
change after treatment is to be expected. The lack of change of most coping variables 
probably implies that we have measured coping more as a personality trait, which is 
relatively stable, than as a behavior, which is much more dependent on circumstances. 
The decrease of seeking support is probably related to the decreased stressfulness of 
the situation 6 months after the start of treatment and, as a result, less need of support. 
As might be expected, both before and after treatment, internal control over the course 
of the disease was associated with active coping, and religious control with leligious 
coping. Before treatment, control by powerful others was associated with seeking 
support, emphasizing the dependent position of patients shortly after diagnosis. After 
treatment, internal control over the course of the disease was positively associated with 
active coping and negatively with avoidance coping.
When, apart from physical symptoms, only coping and locus of control variables and 
physical complaints were considered (Chapter 8), these variables (in particular 
avoidance and religious coping) predicted 14% and 6%, respectively, of the explained 
variance of depressive symptomatology before treatment and at 6 months, as opposed 
to 29% and 49%, respectively, as explained by physical symptoms.. When social 
support variables were added to the model (Chapter 7), the percentage of the explained 
variance was even less. Contrary to our expectation, LISREL analysis indicated that 
more depressive symptomatology led to more avoidance (and not the other way 
around). Religious coping explained 5% of the variance of depressive symptomatology 
before treatment; there was a positive relationship (more religious coping being 
associated with more depressive symptomatology), but according to LISREL analysis 
both directions of this relationship (religious coping leading to depressive symptoms,

243



or depressive symptoms leading to religious coping) were possible. Some of the 
relationships between coping and locus of control with depressive symptomatology 
were only, or much more, apparent in women.
Thus, we found only a limited association between coping/locus of control and 
depressive symptomatology before treatment and at 6 months. When there was a 
significant association (mainly for avoidance and religious coping), there was more 
evidence that coping was determined by depressive symptomatology than that coping 
had an influence on mood. The concept of active coping and a high sense of control 
over the course of the disease (‘fighting spirit’137) leading to better QOL and mood, 
which appeals to many people, was not confirmed in our study.
There is little literature about the influence of coping and locus of control in H&N 
cancer. A high sense of coherence (which is a measure of successful coping) was 
found to be associated with less physical dysfunction in patients with cancer of the oral 
cavity or pharynx.6,71 The direction of this relationship was not defined. Manuel 
divided 35 patients with H&N cancer into three groups, based on coping strategies: a 
high approach/low avoidance group (14%), a low approach/high avoidance group 
(33%), and a low approach/low avoidance group (53%).111 He found the latter group to 
have the highest level of emotional distress. Again, it was not defined whether this 
coping strategy led to more emotional distress, or whether emotional distress led to this 
coping strategy. Chaturvedi found helplessness and fatalism to be common and 
ineffective coping mechanisms in H&N cancer patients."7 Thus, there is evidence that 
in these patients, there is a high level of avoidance and fatalism associated with 
emotional distress, corresponding to the state of helplessness and hopelessness which 
has been described for other types of cancer. Patient burnout (not being able to cope 
anymore) has been hypothesized to be a cause of long-term psychological morbidity."5 
However, both in our study and in the literature, there is no evidence that emotional 
distress is caused by or can be influenced by specific types of coping. Several 
interpretations of these findings are possible.
Firstly, coping and locus of control may simply have no influence. The large amount of 
physical complaints may be a dominant factor. Secondly, the relations between coping 
and locus of control with depressive symptomatology may be dependent on gender. We 
found more associations in women than in men. Nearly 80% of our patients was male. 
The low number of women in our study did not allow us to perform multiple regression 
and LISREL analyses by gender. Thus, we may have missed significant influences of 
coping and locus of control in women. Thirdly, the reasons may be methodological. 
What is an effective coping strategy for a patient, may be an inappropriate strategy for
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another patient in the same situation. The effectivity of coping should perhaps be more 
related to personality characteristics.
Clearly, depression is an important problem in H&N cancer patients. However, at the 
present time we are unable to predict which patients are prone to depression based on 
an analysis of their coping style. Only when we are able to assess coping adequately 
and to prove its influence on depression, will individualized interventions based on 
coping style be appropriate.

Social support. The influence of social support was analyzed in Chapters 7 and 9. 
Received social support (with the exception of received appraisal support) decreased 
over time, whereas available support did not change.
Before treatment, a greater amount of received emotional support in stressful 
situations, received informative support, or received instrumental support was 
associated with more depressive symptomatology. LISREL analysis showed that the 
relationship might be bidirectional. On the one hand, more depressive symptoms may 
lead to seeking and receiving more social support, in accordance with the 
seeking/triage model of Barrera.138 Alternatively, received social support may have a 
negative impact because of a sense of victimization, damage to self-esteem, or 
interference with feelings of personal autonomy.'41 This negative effect of received 
social support was also found in a study in elderly patients with breast cancer.142 In our 
study, this negative effect was found only in patients with few physical symptoms, 
again emphasizing the impact of physical health.
At 6 months, a greater amount of all types of available support was associated with less 
depressive symptomatology. The direction of this relationship was clear: more 

available support led to less depressive symptoms.
Thus, social support seems to have a different effect on psychological well-being in 
patients with head and neck cancer, depending on the type of support (received versus 
available), the situation (shortly after diagnosis versus six months later), and the 
number of physical complaints. Available support has a positive effect in patients with 
few complaints after diagnosis and in all patients (regardless of symptoms) six months 
later. The effect of received support is equivocal and this type of support may actually 
be harmful in patients who have few physical symptoms shortly after diagnosis. 
However, we can not exclude the possibility that in some cases depressive 
symptomatology may lead to less received social support.
In the literature, social support was found to be beneficial in several circumstances: 
support by the general practitioner 20 getting information,21’114'143 support by fellow
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sufferers,21:114,144 and open discussion of the illness in the family.21,144 Perceived social 
support was found to be significantly correlated with rehabilitation.145

Conclusions and clinical implications. After treatment for H&N cancer there is an 
increase of physical symptoms and a deterioration of physical and role functioning as a 
result of side-effects of treatment. Most of these changes are reversible, and after one 
year most symptoms and functioning have returned to normal. The type and severity of 
permanent side-effects depend very much on treatment. Extensive surgery, especially 
when combined with postoperative radiotherapy, may result in severe and permanent 
morbidity. Problematic areas include appearance, nutrition and eating, xerostomia, 
speech problems, and pain. On the other hand, as our study has shown, long-term 
morbidity may be limited in patients with limited disease who are treated with either 
surgery or radiotherapy.
At diagnosis, there often is a high level of depression in these patients. Despite 
physical deterioration, there may be an improvement of emotional functioning and 
depressive symptomatology over the course of several years. Social functioning and 
global QOL may also improve gradually.
Several factors may put a patient at risk for physical and psychological morbidity after 
treatment. Apart from intensive treatment, a high level of depressive symptomatology 
before treatment, a low performance status, and to a much lesser degree, female gender 
are predictive. Notably, age (at least up to 76 years) hardly has any influence on QOL 
and mood. Patients who develop severe physical symptoms after treatment, are at 
increased risk for depression. In the literature, there is some indication that these 
patients have poor coping strategies, but we were unable to find an influence of 
coping/locus of control on depressive symptomatology. Social support may have both 
positive and negative effects.
Rehabilitation is a major issue in head and neck cancer and should start before 
treatment.145'147 It has been shown by others that information by health professionals, 
and sometimes by other patients, is essential.21,114,143 We showed that age had no 
influence on QOL after treatment. Therefore, age in itself should not determine the 
type of treatment, as is recommended by others.148,149 For patients undergoing surgery, 
the use of reconstructive surgery and/or the use of prostheses150,151 should be 
considered. Patients with a poor performance status and a high level of depressive 
symptoms before treatment are at risk for poor rehabilitation outcomes, in particular 
when they receive combined treatment. Where appropriate, rehabilitation should 
include speech therapy (not only after laryngectomy, but also after radiotherapy),
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swallowing therapy, wound care, tracheostomy care, oral hygiene, nutritional 
management and physiotherapy.146'147 The aims of rehabilitation should be defined 
together with the patient. It should be realized that there may be a discrepancy between 
the impact of the sequelae of treatment as experienced by patients, and the impact as 
presumed by health care professionals.108109 Even experienced physicians may differ 
with each other about prioritizing problems and needs of H&N cancer patients.152 
Although it has not been proven to have an effect on the quality of care, the routine use 
of a QOL instrument in clinical practice deserves consideration. This may help 
clinicians to detect physical symptoms which need attention.
Recognizing psychological problems before and after treatment is another problem. 
Early recognition and treatment of depression is essential and is likely to have a 
favorable influence on QOL and mood. Physicians have been shown to be poor raters 
of psychological distress in H&N cancer patients.27 34 Whether this is due to lack of 
time, or to attitude or training, is a matter of debate. The standard use of a short and 
practical questionnaire is recommended. Since the CES-D is rather long (60 items), the 
use of a shorter questionnaire (e.g., the Hospital and Anxiety Depression Scale) should 
be considered.100 At each institute treating patients with H&N cancer, there should be 
the possibility of referring a patient to a psychologist153 or a psychiatrist.154 Pilot studies 
of psychosocial intervention in H&N cancer patients have been reported and seem to 

result in improvement of QOL.41
Supporting and counseling the partner and family is also very important. It should be 
realized that not all social support received by the patient is beneficial. Support should 
be tailored to his or her needs and wishes. Finally, care should be taken to ensure 
continuity of care at home. The general practician may play an important role,20 
certainly in the health system of the Netherlands. The importance of communication 
was highlighted by a study in The Netherlands155 showing lack of communication and 
cooperation between health care workers in the hospital, general practitioners and

district nurses.
Improving the QOL of H&N cancer patients is a major challenge. Increased awareness 
of the needs and problems of these patients and, perhaps, the use of short and easy 
instruments to detect physical and psychological problems as early as possible, are 

necessary to achieve this aim.
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SOCIODEMOGRAPHIC FACTORS AND QOL AS PROGNOSTIC FACTORS 
IN H&N CANCER

The fourth aim of the thesis was to study the prognostic significance of 
sociodemographic factors and pretreatment QOL for disease-free and overall survival. 
The analysis was presented in Chapter 10.

Background. Recent studies have established that pre-treatment QOL has prognostic 
significance.156 In the past, the KPS66 has been shown to correlate with survival in 
several studies in cancer patients.157'159 However, it seems that some multidimensional 
measures of QOL may be more accurate predictors of survival than the KPS. Pre
treatment QOL has been shown to correlate with survival in studies in lung cancer,160" 
165 breast cancer,166,167 colorectal cancer, 168,169 multiple myeloma,170 malignant 
melanoma,171 and mixed populations of cancer patients.172"178 Almost all of these 
studies were performed in patients with advanced and often incurable disease, and 
many received chemotherapy, usually within a clinical trial.
Other patient-related factors have been shown to correlate with survival in cancer 
patients, in particular marital status. In a population-based study in 27779 cancer 
patients, unmarried persons had an increased risk of dying (relative risk 1.23, 95%- 
confidence interval 1.19-1.28).179 In one of the studies assessing the prognostic 
influence of QOL on survival in lung cancer patients, marital status was also found to 
have an influence on survival.161 Socioeconomic status has also been shown to be 
related to cancer mortality.180

Results of the study. We studied the influence of pre-treatment KPS, QOL and mood 
(measured with the EORTC QLQ-C30(+3) and QLQ-H&N35, and the CES-D) and 
sociodemographic factors (gender, age, marital status, family income, occupational 
level) in the total sample of 208 patients with H&N cancer, treated with surgery and/or 
radiotherapy. Site, stage, grade of differentiation, growth pattern, treatment and 
radicality of surgery were used as medical (disease- and treatment-related) variables. 
Kaplan-Meier and Cox regression analyses were used, with the following endpoints: 
time to local recurrence or distant metastases (time to progression, TTP), survival, and 
time to local recurrence, distant metastases, or death, whatever came first (time to 
event, TTE). The minimum follow-up was 36 months (range 36-62).
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In multivariate analysis, stage, radicality, and cognitive functioning were found to be 
independent predictors of TIP and survival. Marital status was only an independent 
predictor if TTE was taken as an endpoint.
Cognitive functioning was inversely related to TTP and survival. In the multivariate 
model, patients who had a score for the cognitive functioning scale of the QLQ- 
C30(+3) of less than 100 (n=88) had a relative risk (RR) of 1.72 (95%-confidence 
interval 1.01-2.93) of recurrence and a RR of dying of 1.90 (1.10-3.26) as compared to 
patients with a maximal score. The relation between cognitive functioning and 
prognosis is not immediately clear. The level of cognitive functioning has been found 
to be related to recurrence (but not survival) in a prospective study in breast cancer 
patients.181 The authors did not explain this finding. A possible explanation in our 
study is the use of alcohol, which is also a prognostic factor in head and neck cancer. 
Alcoholism is frequent in head and neck cancer patients and may be associated both 
with cognitive disturbances and a poor prognosis.
In H&N cancer patients, one longitudinal study has been published with regard to 
psychosocial and physical correlates of survival and recurrence in a sample of 133 
patients with head and neck cancer.181 Multivariate analysis indicated that the absence 
of lymph node metastases, pre-treatment non-smoking, high self-efficacy (i.e., 
perceived physical ability), and expression of psychosocial complaints prior to 
treatment predicted for less recurrence and better survival. The authors speculated that 
self-efficacy might have an influence on coping and thus on prognosis. In contrast to 
the results of their study, we were unable to find a relationship between emotional 
functioning and depressive symptomatology with prognosis.
The finding that marital status influenced prognosis was not unexpected. In the general 
population people who are married or living together have lower mortality risks than 
people who are not; in particular, people, who are divorced, have a higher mortality 
especially due to malignancies.184186 In a study in de USA, unmarried persons with 
cancer were more likely to be diagnosed at a later stage and more likely to be 
untreated. Even after correction for these factors, unmarried persons had a higher risk 

of dying of their cancer.179
Several explanations are possible for the better prognosis of cancer patients who are 
married or living together. Married people may have better health habits (in particular 
with regard to smoking and use of alcohol) and less delay in seeking medical care after 
the occurrence of symptoms. Marital status may also be related to socioeconomic 
status, which is also related to prognosis.187 However, in our study, we did not find 
family income or occupational level to have prognostic significance. Finally, marriage
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provides social support which has been postulated to buffer the effects of stressful 
events and thus to lead to better survival.187188

Conclusion. Pre-treatment cognitive functioning (possibly related to the use of 
alcohol) and, to a lesser degree, marital status are prognostic factors in H&N cancer. 
The mechanisms leading to an influence of prognosis need to be elucidated before any 
clinical implications can be given.
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CONCLUSION

QOL is the central issue of this thesis. In the Introduction (Chapter 1), we presented a 
research model on which our study was based (Figure 2, page 29). In this model, three 
levels of QOL were distinguished: symptoms, functional status, and global QOL. A 
prerequisite for the study was the ability to measure these levels of QOL. Two separate 
analyses showed that the EORTC QLQ-H&N35, in conjunction with the QLQ- 
C30(+3), is a reliable and valid instrument to achieve this purpose.
In the model, possible and probable relations are depicted by arrows. At the end of this 
thesis, the question arises which relations have been proved or disproved.
The impact of H&N cancer and in particular its treatment on physical symptoms was 
clearly shown in this thesis. However, there was little or no impact on emotional and 
social functioning, and on global QOL and depressive symptomatology. Disease- and 
treatment-related factors (in particular stage and radicality of surgery) were found to 
have an independent influence on recurrence and survival.
Apart from QOL, depressive symptomatology as measured with the total score of the 
CES-D, was studied extensively in this thesis. Although this might be considered as a 
symptom measure, it can also be regarded (and was interpreted by us as such) as a 
measure of general well-being. Physical symptoms were found to be an important 
determinant of depressive symptomatology. It seems contradictory that, despite an 
increase in physical symptoms and a deterioration of physical functioning after 
treatment, emotional and social functioning improved and depressive symptomatology 
decreased, which seems to imply that the influence of physical symptoms on 
psychosocial fiinctioning in these patients is limited. We have not specifically 
addressed the issue of symptom perception in our study.189 190 The issue of response 
shift (in particular recalibration and redefinition or reconceptualization) is related to 
this issue.119120 These findings show the complexity of QOL and the many interactions 
between the dimensions and the global concept. In this respect, the model has shown to 

be a strong simplification of reality.
With regard to the influence of sociodemographic factors on QOL, gender had limited 
influence. Females tended to report slightly more physical symptoms, worse 
functioning and more depressive symptomatology. Age had no influence except on 
physical fiinctioning, elderly patients showing poorer physical functioning.
We could not show an influence of coping and locus of control on depressive 
symptomatology. On the contrary, our results suggest an inverse causal relationship in 
which a high level of depressive symptoms led to avoidance coping. With regard to
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religious coping and internal control over the course of the disease, the direction of the 
relationships was much less clear. Our analysis indicated that both directions might be 
possible, implying a reciprocal relationship.
The effects of social support were dependent on the type of support. Available support 
had a positive effect on depressive symptomatology, regardless of the situation, 
whereas the effect of received support was equivocal. Before treatment, the relation 
between received support and depressive symptomatology seems to be bidirectional: 
more received support may lead to more depressive symptoms, but, inversely, patients 
with depressive symptoms may also mobilize more support.
Finally, one dimension of QOL (cognitive functioning) and marital status were found 
to be independent prognostic factors for recurrence and survival. Sociodemographic 
variables such as age, gender, and socioeconomic status, and other dimensions of 
QOL, including depressive symptomatology, physical functioning and global QOL, 
were not related to survival.
Thus, many questions with regard to QOL in H&N cancer remain to be answered. Only 
when the mechanisms influencing QOL have been elucidated and effective treatments 
and interventions are available, will the ultimate goal of medicine be achieved: the 
improvement or (at least) maintainment of QOL.
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Background. Health-related quality of life (QOL) is increasingly recognized as an 
important issue in oncology. It is regarded as a multidimensional concept which 
comprises four core domains: 1) physical functioning, 2) psychological functioning, 3) 
social functioning, and 4) disease- and treatment-related symptoms. QOL is an 
important indicator of treatment outcome and is used increasingly as an end point in 
clinical trials. Recently, it has been shown in several studies in patients with advanced 
cancer that QOL is a major independent prognostic factor for survival.
QOL is a subjective experience and should be measured by the patient him- or herself. 
There are several generic (i.e. not specific for cancer) and cancer-specific patient-rated 
instruments to measure QOL. These instruments should a) provide consistent estimates 
of QOL (reliability), b) measure what they are intended to measure (validity), c) be 
able to detect differences between groups and over time, and d) be brief, not upsetting, 
and easy to understand and complete for the patient.
Patients with head and neck (H&N) cancer are prone to psychosocial problems because 
social interaction and emotional expression depend to a great extent upon the structural 
and functional integrity of the H&N region. These patients not only have to face a life- 
threatening disease, but they also have to deal with the impact of both the disease and 
its treatment on appearance and important functions like eating, swallowing and 
speaking. Psychological distress and depression occur frequently in these patients. 
Measuring QOL in these patients is import to gain insight into the sequelae of the 
disease and its treatment.

Rationale, aims and design of the study. At the start of the last decade there were 
major methodological problems with studies on QOL in H&N cancer performed up to 
that time. Most studies were all cross-sectional and based on small samples of patients, 
and used instruments with unproven reliability and validity. Therefore, we decided to 
initiate a large prospective study in patients with squamous cell carcinoma of the oral 
cavity, oropharynx, hypopharynx, or larynx, treated with surgery and/or radiotherapy 
with curative intent. To measure QOL, we decided to use an instrument which was 
being developed at that time by the European Organization for Research and Treatment 
of Cancer (EORTC) to measure QOL in H&N cancer patients (the QLQ-H&N35). 
This instrument is designed to be used in conjunction with a general cancer QOL 
questionnaire, the EORTC QLQ-C30(+3).
The aims of the study were fourfold:
1. To test the reliability and validity of the QLQ-H&N35 in conjunction with the 

QLQ-C30(+3). For this purpose, the data of our study were combined with those
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of a large Scandinavian study. In this thesis, the results of a validity and 
reliability study performed by the EORTC are also reported.

2. To describe prospectively QOL and mood before and after treatment,
3. To identify determinants of QOL and mood;
4. To study the prognostic significance of sociodemographic factors and pre

treatment QOL with regard to disease-free and overall survival.
The study started in 1994. Between 1994 and 1996, 208 patients were included. The 
patients completed a questionnaire at baseline, and at 6, 12, 24, and 36 months. This 
questionnaire contained items on QOL (EORTC QLQ-C30(+3) and QLQ-H&N35), 
depressive symptomatology (Center for Epidemiologic Studies-Depression Scale, 
CES-D), coping (Utrecht Coping List), locus of control (Cancer Locus of Control 
Scale), received social support (Social Support List Interactions and Inventory of 
Socially Supportive Behavior), available support (Social Provisions Scale) and 
communication within the nuclear family (Openness to Discuss Cancer in the Nuclear 

Family Scale).

Measuring QOL in H&N cancer. In Appendix IV, the results of a preliminary 
reliability and validation analysis of the EORTC QLQ-H&N35 are reported, based on 
combined data from our study and those of a Scandinavian study. Five hundred 
patients with newly diagnosed H&N cancer completed the EORTC QLQ-C30 and the 
EORTC QLQ-H&N35 before treatment (all patients), at 1, 2, and 3 months 
(Scandinavian patients only), and at 6 and 12 months (all patients). The compliance 
rate was high and the questionnaire was well accepted by the patients. Based on scaling 
analysis, a structure of the EORTC QLQ-H&N35 was proposed, consisting of seven 
scales (pain, swallowing, senses (taste/smell), speech, social eating, social contact, 
sexuality), six single items (teeth, opening mouth (trismus), dry mouth, sticky saliva, 
cough, feeling ill), and five additional yes/no items (use of pain killers, nutritional 
supplements, and/or feeding tube, weight loss and weight gain). In the absence of a 
‘gold standard’, the method of known groups comparisons was used to assess validity. 
The EORTC QLQ-H&N was able to detect differences between sites, stages, and 
patients with different Kamofsky performance statuses. Moreover, the questionnaire 
was also able to detect changes over time. Compared to the EORTC QLQ-C30, the 
EORTC QLQ-H&N35 was more sensitive to differences between groups and change

over time.
The newly proposed scale structure was tested in a large field study performed by the 
EORTC in a sample of 622 H&N cancer patients (204 with newly diagnosed disease,
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58 with recurrent disease, and 360 disease-free after treatment) from 12 countries 
{Chapter 2). Again, patient compliance and acceptance of the questionnaire was high. 
Scaling analysis confirmed the proposed scale structure. The reliability, as assessed by 
Cronbach’s alpha coefficient, was high (.71 to .94 for all scales). The EORTC QLQ- 
H&N35 was sensitive to differences between disease status (newly diagnosed versus 
recurrent versus disease-free), site, and Kamofsky performance status, and to change 
over time. In this analysis, the EORTC QLQ-H&N35 was unable to detect differences 
between stage in patients with newly diagnosed disease. There is no clear explanation 
for the discrepancy between the two studies with regard to this issue.
Thus, the EORTC QLQ-H&N, in conjunction with the EORTC QLQ-C30, has proven 
to be reliable, valid, and applicable to a broad multi-cultural sample of H&N cancer 
(newly diagnosed, recurrent, or disease-free) patients. In the meantime, several other 
H&N cancer-specific QOL questionnaire have been developed. However, none has 
been as extensively tested as the EORTC QLQ-H&N35.

The course of QOL in H&N cancer. In Chapter 3, short-term changes in QOL and 
mood in disease-free patients with cancer of the oral cavity or oropharynx (n=75), 
treated with surgery with or without radiotherapy were described. The patients 
completed the questionnaire before treatment, and at 6 and 12 months. At 6 months 
there was a clinically and statistically significant deterioration of physical functioning, 
fatigue, appetite loss (QLQ-C30(+3)), and of trismus, dry mouth, sticky saliva, 
taste/smell, social eating, swallowing, speech, and sexuality (QLQ-H&N35). At 12 
months all symptoms improved, but most were still significantly worse, compared with 
baseline. At 6 and 12 months, patients with stages III/IV and patients receiving surgery 
and radiotherapy scored significantly worse as compared to patients with stages I/II or 
patients treated with surgery only, respectively. Pain was the only symptom which 
improved significantly. At baseline, there was a high level of depressive 
symptomatology (reflected by the total score of the CES-D). After treatment, emotional 
functioning (QLQ-C30(+3)) improved gradually, whereas depressive symptomatology 
(total score of the CES-D) did not change significantly. Social functioning and global 
QOL (QLQ-C30(+3)) did not change.
Short-term changes of QOL and mood in disease-free patients with laryngeal cancer 
treated with radiotherapy (n=65) are described in Chapter 4. At 6 months, there was a 
significant deterioration of physical functioning and fatigue and of social eating, dry 
mouth, sticky saliva, taste/smell, and cough. At 12 months, all symptoms improved, 
mostly to baseline values. Patients with T2 tumors scored significantly worse for
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several scales and items, compared to patients with T1 tumors, probably as a result of 
differences in radiation field and dose. Speech was the only symptom which improved. 
As in the previous sample, there was a high level of depressive symptomatology at 
baseline and an improvement of emotional functioning and decrease of depressive 
symptomatology after treatment. Social functioning and global QOL did not change.
In Chapter 5, long-term changes of QOL are described in a sample of 107 disease-free 
patients (regardless of site or treatment). The patients completed the questionnaire at 
baseline, and at 6, 12, 24, and 36 months. The short-term changes (<1 year) paralleled 
those described in Chapters 3 and 4. At 36 months, only physical fiinctioning and 
taste/smell, dry mouth, and sticky saliva were significantly worse, compared with 
baseline. Pain, speech, and insomnia did not show any deterioration and improved 
gradually during the course of the study. Interestingly, emotional fiinctioning, 
depressive symptomatology and global QOL gradually improved over time, not only 
shortly after completion of treatment, but also during the second and third year. Social 
functioning improved in the subgroup of patients with laryngeal cancer, treated with 
radiotherapy. Female gender, higher tumor stage and combined treatment were

associated with worse scores.
Thus, we found a pattern of short-term deterioration of many physical symptoms, 
probably due to treatment. Long-term physical morbidity was limited. The 
improvement of pain (in patients with oral cavity or oropharyngeal cancer) and speech 
(in patients with laryngeal cancer) is probably due to the fact that these are primarily 
tumor-related symptoms, which may respond favorably to treatment. The discrepancy 
between physical deterioration over time on the one hand and improvement of mood 
and overall QOL over time on the other hand is remarkable. This is probably a 
reflection of adaptation to the situation. The mechanism of response shift (referring to 
either a change of a person’s internal standard for determining his or her functioning 
on a given dimension or a change of the meaning of symptoms) may also be involved.

Factors determining QOL and mood in H&N cancer patients. In Chapter 6, we 
analyzed which factors prior to treatment predicted QOL and mood at 6 and 12 
months, using linear regression analysis, with the scales of the QLQ-C30(+3) and of 
the QLQ-H&N35, and the total score of the CES-D as dependent variables. Multiple 
regression analysis showed that depressive symptomatology at baseline was a major 
predictor of poor QOL and mood at 6 and 12 months. Site, stage and treatment were 
predictive of several head and neck symptoms (pain, swallowing, social eating, and 
taste/smell), whereas the Kamofsky performance status was predictive of physical
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functioning, role activities, and global QOL. There was a slight trend for females to 
report worse QOL and mood. Age was a predictor only for physical functioning and 
sexuality. Thus, patients with a high level of depressive symptoms and a poor 
performance status are at risk for a poor treatment outcome in terms of QOL and 
mood, in particular when they are receiving combined treatment. Higher age in itself is 
not a risk factor.
In the following chapters, the influence of psychosocial factors (depressive 
symptomatology at baseline, coping, locus of control, and social support) on depressive 
symptomatology after treatment was studied. Because physical symptoms are known to 
have a strong influence on mood, these were also taken into account.
Depressive symptomatology at baseline explained 29% of the variance of depressive 
symptomatology at 6 months and 20% at 12 months. If actual general physical 
symptoms were included in the analysis, these explained most of the variance of 
depressive symptomatology at 6 months (41%) and 12 months (34%). Gender, coping, 
locus of control and social support predicted only to a minor degree. By using 5 
variables (physical and depressive symptomatology at baseline, emotional support, 
extent of the social network, and avoidance coping) it was possible to predict possible 
cases of depression (total score of CES-D >16) at 6 and 12 months in 81% and 67%, 
respectively {Chapter 7). If actual physical symptoms were included, these percentages 
increased to 89% and 82%, respectively. Thus, physical symptoms have a major 
influence on mood. Patients with depressive symptoms at presentation have an 
increased risk for depressive symptoms after treatment. Coping and social support 
variables have only minor predictive value.
The relation of coping (i.e., the way people respond and behave in response to a 
stressful event) and locus of control (i.e., beliefs about the cause or course of illness to 
be controlled by internal or external factors) with depressive symptomatology was 
studied in Chapter 8. There was little change of coping and locus of control over time. 
Avoidance and religious coping were found to be associated with more depressive 
symptomatology. Relations were generally stronger in females. Perhaps contrary to the 
expectation, the evidence favored the hypothesis that depressive symptomatology 
influenced coping instead of the other way around. There was a weak association 
between a higher internal control over the course of disease and less depressive 
symptomatology after treatment, but no clear evidence that this type of control actually 
influenced mood. Thus, we were unable to demonstrate an influence of coping and 
locus of control on mood. It seems unlikely that coping cannot influence mood. 
Perhaps, the influence of coping can only be assessed if personality characteristics are
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taken into account. What may be an effective coping strategy for an individual, may be 
an inadequate strategy for another individual in the same situation. This might explain 
why we failed to find effects in the group as a whole. Other explanations include the 
dominant influence of a high level of physical symptoms or the preponderance of 
males in our sample (an influence of coping on mood perhaps being only present in 
females).
Finally, the influence of social support was studied in Chapter 9. Again, physical 
symptoms were found to have a major influence. Available support did not change 
over time. It resulted in less depressive symptomatology, in particular after treatment. 
Actually received support decreased at 6 months. Contrary to our expectations, we 
found that more received support was associated with more depressive 
symptomatology at baseline, in particular in patients with few physical symptoms. Two 
mechanisms are possible. On the one hand, received support may have a negative 
impact as a result of victimization or interference with autonomy. On the other hand, 
patients with depression may mobilize more support.

Sociodemographic factors and QOL as prognostic factors in H&N cancer. Over 
the course of 3-5 years 21% of the patients developed a local recurrence and/or distant 
metastases and 23% died due to recurrence/distant metastases, the occurrence of a 
second tumor, or other causes. In Chapter 10, we studied whether sociodemographic 
variables (age, gender, marital or socioeconomic status) or QOL as measured at 
baseline, had prognostic significance with regard to recurrence or survival. In 
multivariate analysis, stage and radicality of resection were found to be independent 
medical variables predicting recurrence and survival. With regard to sociodemographic 
variables, it was found that unmarried (including divorced or widowed) patients had a 
higher risk of recurrence (relative risk (RR) 1.85) and/or death (RR 1.82) than married 
patients. Age, gender, income and occupational level were not found to be independent 
prognostic factors. The effect of marital status on prognosis may be related to health 
behavior and/or protective effects of social support. With regard to QOL variables, 
cognitive functioning at baseline was found to be an independent prognostic factor. 
Patients with less than optimal cognitive functioning had a RR of recurrence of 1.72 
and a RR of dying of 1.90, as compared to patients with optimal cognitive functioning. 
This effect might be related to the use of alcohol, which is a known prognostic factor 
in H&N cancer.
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Conclusions. Based on the results presented, the following conclusions can be drawn
with regard to the aims of the thesis:
1. The EORTC QLQ-H&N35, in conjunction with the EORTC QLQ-C30, has 

shown to be a reliable and valid instrument to measure QOL in H&N cancer 
patients. It is easy to complete and patient compliance is high.

2. After treatment of H&N cancer, a temporary deterioration of several physical 
symptoms occurs, mostly due to treatment. Long-term and permanent morbidity 
may occur, in particular after extensive surgery in combination with radiotherapy. 
However, in patients treated with single modality treatment long-term physical 
morbidity is limited. Symptoms, which are primarily tumor-related, respond 
favorably to treatment.
At presentation, there is a high level of depressive symptomatology. However, 
despite physical deterioration after treatment, there is a gradual improvement of 
emotional functioning and mood. Global QOL also shows gradual improvement.

3. Depressive symptomatology at baseline is strongly predictive of QOL and mood 
after treatment. Site, stage, and treatment predict for H&N specific symptoms, 
whereas Kamofsky performance status at baseline predicts for physical and role 
functioning after treatment. Gender and age have only limited impact on QOL 
and mood.
Physical symptoms have a major influence on mood both before and after 
treatment. Depressive symptomatology at baseline is predictive of depressive 
symptomatology after treatment. We were unable to find an influence of coping 
and locus of control on mood either before or after treatment. Available support 
has a positive influence on mood, in particular after treatment. Before diagnosis, 
more received support is associated with more depressive symptomatology; 
received support and mood may reciprocally influence each other.

4. Marital status and cognitive functioning at baseline are independent prognostic 
factors for recurrence and survival in H&N cancer.
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Achtergrond. Bij de behandeling van patiënten met kanker wordt in toenemende mate 
aandacht besteed aan de kwaliteit van leven. Er wordt daarbij gekeken naar de 
lichamelijke, psychische en sociale aspecten van kwaliteit van leven. Deze kunnen in 
sterke mate worden beïnvloed door de gevolgen van de ziekte en de behandeling ervan. 
De kwaliteit van leven kan het beste door de patiënt zelf worden beoordeeld. Hierbij 
wordt vaak gebruik gemaakt van vragenlijsten, die door de patiënt zelf worden 
ingevuld. Deze vragenlijsten moeten voldoen aan een aantal voorwaarden. Ze moeten 
kort en gemakkelijk in te vullen zijn, reproduceerbare resultaten geven 
(betrouwbaarheid), meten wat ze beogen te meten (validiteit) en in staat zijn 
verschillen tussen groepen en verandering in de loop van de tijd aan te tonen.
Medische factoren, zoals de soort kanker en het stadium hebben grote invloed op het 
ziektebeloop en de prognose. Uit onderzoek is gebleken dat ook andere factoren 
voorspellend kunnen zijn voor het beloop van de ziekte. In sommige situaties blijken 
sociodemografische factoren (m.n. huwelijkse staat en socioeconomische status) en de 
kwaliteit van leven bij aanvang van de behandeling van invloed te zijn op het 
ziektebeloop.
De diagnose kanker en de behandeling ervan kunnen grote gevolgen hebben voor de 
kwaliteit van leven van de patiënt. Dit geldt in sterke mate voor patiënten met kanker 
in het hoofd-hals gebied, omdat de ziekte en de behandeling ervan sterke invloed 
kunnen hebben op het uiterlijk en op belangrijke functies zoals eten, slikken, 
ademhaling en spraak. Aan het begin van de negentiger jaren was weinig structureel 
onderzoek gedaan waarbij de kwaliteit van leven van patiënten met deze ziekte werd 
vervolgd na de behandeling. Bovendien was er weinig inzicht in de factoren, die de 
kwaliteit van leven bij deze patiëntengroep bepalen. Ook ontbrak een goede vragenlijst 
om de kwaliteit van leven bij deze patiënten goed te meten. Deze overwegingen waren 
de reden om het onderzoek te verrichten, dat in dit proefschrift wordt beschreven.
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Doel en opzet van het onderzoek. Het doel van het onderzoek is viervoudig:
1. Het testen van een vragenlijst (de QLQ-H&N35), die is ontwikkeld door de 

European Organization for Research and Treatment of Cancer (EORTC) om de 
kwaliteit van leven van patiënten met kanker in het hoofd-hals gebied te meten;

2. Het onderzoeken van het verloop van de kwaliteit van leven van deze patiënten 
na de behandeling;

3. Het bepalen van de factoren die de kwaliteit van leven beïnvloeden;
4. Het onderzoeken van de invloed van sociodemografische factoren (leeftijd, 

geslacht, huwelijkse staat, opleiding, beroep, inkomen) en de kwaliteit van leven, 
gemeten voor de start van de behandeling, op het ziektebeloop.

Tussen april 1994 en mei 1996 zijn 208 patiënten in het onderzoek opgenomen. Alle 
patiënten hadden kanker in het hoofd-hals gebied en werden behandeld met operatie 
en/of bestraling. De patiënten hebben een vragenlijst ingevuld voor de start van de 
behandeling en 6, 12, 24 en 36 maanden later. Deze vragenlijst bestond uit een 
combinatie van een aantal bestaande vragenlijsten, waarin vragen worden gesteld over 
kwaliteit van leven (zowel algemeen als specifiek voor kanker in het hoofd-hals 
gebied), depressieve symptomen, verwerkingsstrategieën (de wijze van omgaan met de 
ziekte en behandeling), beheersingsoriëntatie (de wijze waarop patiënten het gevoel 
hebben dat er invloed op de ziekte kan worden uitgeoefend) en sociale steun.
Voor de eerste vraagstelling werd ook gebruik gemaakt van de resultaten van een 
Scandinavisch onderzoek en van een internationaal onderzoek van de EORTC.

Het testen van de vragenlijst (EORTC QLQ-H&N35). In Appendix IV worden de 
resultaten beschreven, waarbij de gegevens van de patiënten van het onderzoek, 
beschreven in dit proefschrift, werden gecombineerd met die van het Scandinavische 
onderzoek. In totaal vijfhonderd patiënten, waarbij kort geleden de diagnose was 
gesteld, vulden de vragenlijst in voor de behandeling en na 1, 2, 3 (alleen in het 
Scandinavische onderzoek), 6 en 12 maanden. Op basis van de resultaten van deze 
studie werd de structuur van de vragenlijst vastgesteld, waarbij een aantal aspecten van 
kwaliteit van leven worden gemeten, die specifiek van belang zijn voor patiënten met 
kanker in het hoofd-hals gebied: pijn, slikken, smaak/reuk, spraak, eten, sociale 
contacten, seksualiteit, gebit, openen van de mond, droge mond, kleverig speeksel, 
hoesten, ziektegevoel, het gebruik van pijnstillers, voedingssupplementen en 
sondevoeding, en gewichtsverlies of -toename. De vragenlijst werd vervolgens 
uitgetest in een internationaal onderzoek in 12 verschillende landen bij 622 patiënten 
(204, waarbij de diagnose recent was gesteld; 58, waarbij de ziekte was teruggekomen
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na de primaire behandeling; 360, die ziektevrij waren 1-3,5 jaar na behandeling). Dit 
onderzoek is beschreven in Hoofdstuk 2.

Uit beide onderzoeken bleek dat de patiënten bereid en in staat zijn de vragenlijst goed 
en volledig in te vullen. De voorgestelde structuur blijkt goed te voldoen. De 
vragenlijst is in staat om relevante verschillen (b.v. t.a.v. de soort kanker in het hoofd
hals gebied, de status van de ziekte (actieve ziekte of ziektevrij na behandeling) en 
lichamelijke toestand) en verandering in de loop van de tijd op te sporen.
De EORTC QLQ-H&N35 blijkt een betrouwbaar en valide instrument om kwaliteit 
van leven te meten bij kanker in het hoofd-hals gebied. Hde vragenlijst is toepasbaar in 
de praktijk en in meerdere talen en culturen. Het is de meest uitgebreid geteste 
vragenlijst op dit gebied.

Verandering van kwaliteit van leven na behandeling. In Hoofdstuk 3 wordt het 
verloop van de kwaliteit van leven beschreven gedurende het eerste jaar bij 75 
patiënten met kanker van de mond of mondkeelholte, die behandeld werden met 
operatie, al dan niet in combinatie met bestraling. De patiënten gaven na 6 maanden 
een toename aan van een groot aantal lichamelijke klachten, vermoedelijk als gevolg 
van de bijwerkingen van de behandeling. Bij de meting na 12 maanden waren de 
klachten weer afgenomen. Patiënten, die behandeld werden met operatie en bestraling 
hadden significant meer klachten dan patiënten die alleen geopereerd werden. Pijn was 
de enige lichamelijke klacht die verbeterde. Dit hangt vermoedelijk samen met het feit 
dat dit een direct aan de ziekte gerelateerde klacht is, die verbetert na de behandeling 
ervan. Bij de aanvang van de behandeling hadden veel patiënten depressieve klachten. 
Ondanks de tijdelijke lichamelijke verslechtering trad een verbetering op van het 
psychisch functioneren. Het sociale functioneren en de globale kwaliteit van leven 
veranderden niet.
Het verloop van de kwaliteit van leven gedurende het eerste jaar van 65 patiënten met 
kanker van het strottehoofd, die behandeld werden met bestraling, staat beschreven in 
Hoofdstuk 4. Ook bij deze groep werd een tijdelijke toename van een aantal 
lichamelijke klachten gezien. Patiënten met een hoger stadium hadden meer klachten 
dan patiënten met een lager stadium, vermoedelijk als gevolg van het feit dat de 
bestraling in een hogere dosis en in een groter gebied werd gegeven dan bij patiënten 
met een lager stadium. Spraakstoornissen (een direct aan de ziekte gerelateerde klacht) 
verbeterden na de bestraling. Ook bij deze groep werden veel depressieve klachten 
gevonden en trad een verbetering op na de behandeling. Het sociale functioneren en de 
globale kwaliteit van leven toonden geen verandering.
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In Hoofdstuk 5 wordt het beloop op langere termijn (3 jaar) beschreven van een groep 
van 107 patiënten (ongeacht de plaats van de tumor en de behandeling). Ook bij deze 
groep werd een tijdelijke verslechtering gezien van een aantal lichamelijke klachten. 
Na 3 jaar hadden de patiënten nog significant meer last van een droge mond, kleverig 
speeksel en reuk- en smaakstoomissen (m.n. als gevolg van de bestraling) in 
vergelijking met de situatie voor de behandeling. Pijn en spraakstoornissen verbeterden 
geleidelijk in de loop van de tijd. Het psychisch functioneren (inclusief depressieve 
symptomen) en de globale kwaliteit van leven verbeterden geleidelijk gedurende de 

gehele periode.
Het onderzoek laat zien dat er na de behandeling van kanker in het hoofd-hals gebied 
een aantal lichamelijke klachten optreden als gevolg van bijwerkingen van de 
behandeling. Het grootste gedeelte van deze klachten is tijdelijk en verdwijnt weer. 
Ondanks het feit dat er bij de aanvang van de behandeling veel depressieve klachten 
optreden en de lichamelijke klachten tijdelijk toenemen, verbetert de stemming 
gedurende de eerste jaren na de behandeling. Deze ogenschijnlijke discrepantie wordt 
vermoedelijk verklaard door het feit dat patiënten zich aanpassen aan de situatie en 
bepaalde symptomen als minder heftig of bedreigend ervaren (de zgn. response shift). 
Het is ook aannemelijk dat de stemming verbetert doordat naarmate de tijd verstrijkt, 

de angst voor een recidief en overlijden afneemt.

Factoren, die de kwaliteit van leven beïnvloeden. In Hoofdstuk 6 wordt onderzocht 
welke factoren van invloed zijn op de kwaliteit van leven na 6 en na 12 maanden. 
Daarbij bleek dat naarmate de patiënten bij de aanvang van de behandeling meer 
depressieve symptomen aangaven, er na de behandeling meer lichamelijke en 
psychische klachten optraden. De plaats en het stadium van de tumor en de 
behandeling hadden met name invloed op het optreden na de behandeling van 
specifieke klachten in het hoofd-hals gebied (pijn, slikklachten, eetproblemen, 
veranderingen in smaak en reuk) terwijl de algemene toestand van de patiënten 
voorafgaande aan de behandeling voorspellend bleek te zijn ten aanzien van de fysieke 
activiteit, de rol activiteiten en de globale kwaliteit van leven na de behandeling. 
Vrouwen gaven iets meer lichamelijke en psychische klachten aan na de behandeling. 

Leeftijd had nauwelijks enige invloed.
Depressieve klachten kwamen zowel voor als na de behandeling veel voor, al was er 
sprake van verbetering in de loop van de tijd. In Hoofdstuk 7 werd onderzocht of het 
mogelijk was om te voorspellen welke factoren leidden tot depressieve 
symptomatologie na behandeling. Hierbij bleek dat lichamelijke klachten en
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depressieve symptomatologie voor de behandeling de belangrijkste voorspellende 
factoren waren. Het bestaan van veel lichamelijke klachten na de behandeling bleek 
een belangrijke risicofactor te zijn voor het optreden van depressieve symptomen. 
Verwerkingsstrategieën en sociale steun hadden weinig invloed.
In Hoofdstuk 8 werd de rol van verwerkingsstrategieën en beheersingsoriëntatie nader 
geanalyseerd. In de loop van de tijd trad weinig verandering hiervan op. Patiënten die 
vermijdingsgedrag vertoonden, en in mindere mate patiënten, die veel steun zochten in 
het geloof, hadden meer depressieve symptomen. Deze associatie was sterker bij 
vrouwen dan bij mannen. Bij verdere analyse bleek dat depressieve symptomatologie 
aanleiding gaf tot vermijdingsgedrag. Het was dus niet zo dat vermijdingsgedrag leidde 
tot meer depressieve symptomen. Beheersingsoriëntatie had weinig of geen invloed op 
de stemming. Het onderzoek heeft niet aangetoond dat het omgaan met de ziekte 
invloed heeft op de stemming bij deze groep patiënten, hetgeen enigszins in 
tegenstelling is met de verwachting. Een mogelijk verklaring hiervoor is dat specifieke 
verwerkingsstrategieën een verschillend effect hebben, afhankelijk van de individuele 
persoonlijkheidskenmerken en van de situatie. Wat voor de één in een specifieke 
situatie een effectieve vorm van verwerkingsstrategie is, kan in een andere situatie of 
voor een andere persoon in dezelfde situatie niet effectief zijn. Onderzoek van een 
groep patiënten zonder rekening te houden met individuele persoonlijkheidskenmerken 
gaat aan deze overweging voorbij.
De invloed van sociale steun werd onderzocht in Hoofdstuk 9. Hierbij werd 
onderscheid gemaakt tussen beschikbare en daadwerkelijk ontvangen steun. 
Ontvangen sociale steun nam af in de loop van de tijd, terwijl de hoeveelheid 
beschikbare steun niet veranderde. De hoeveelheid beschikbare steun bleek een 
gunstige invloed te hebben op de stemming, met name na de behandeling. De relatie 
tussen ontvangen steun en depressieve symptomatologie was minder eenduidig. Meer 
ontvangen steun was geassocieerd met meer depressieve symptomen, met name 
voorafgaande aan de behandeling. Bij nadere analyse werden enerzijds aanwijzingen 
gevonden dat het bestaan van meer depressieve symptomen leidde tot meer ontvangen 
steun. Anderzijds waren er ook aanwijzingen dat meer ontvangen steun leidde tot meer 
depressieve symptomen. Dit geeft aan dat sociale steun ook negatieve effecten kan 
hebben. Het is denkbaar dat in bepaalde situaties patiënten steun als bemoeizucht 
ervaren, die hun autonomie aantast, of dat de steun leidt tot een ongewenste 
confrontatie met de ziekte en stigmatisering.
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Voorspellende waarde van sociodemografïsche factoren en kwaliteit van leven ten 
aanzien van het ziektebeloop. In de loop van het onderzoek is de ziekte bij 21 % van 
de patiënten teruggekomen (recidief) en is 23% overleden als gevolg van de ziekte, een 
tweede vorm van kanker of andere oorzaken. In Hoofdstuk 10 werd bestudeerd of 
sociodemografïsche variabelen (leeftijd, geslacht, huwelijkse staat, opleiding, 
beroepsniveau, inkomen) of de kwaliteit van leven, zoals die voorafgaande aan de 
behandeling werd gemeten, voorspellend was t.a.v. het ziektebeloop (recidief of 
overlijden). Twee factoren (huwelijkse staat en cognitief functioneren) bleken een 
onafhankelijke voorspellende betekenis te hebben. Patiënten die gehuwd waren hadden 
minder vaak een recidief en hadden minder kans op overlijden. Dit is eerder 
beschreven bij andere vormen van kanker. Mogelijk is er bij deze patiënten meer 
controle, leidend tot minder risicogedrag (zoals roken of het gebruik van alcohol) en 
snellere medische consultatie. Cognitief functioneren heeft betrekking op hogere 
hersenfuncties zoals vermogen tot concentreren en geheugen. Uit het onderzoek bleek 
dat patiënten met een optimale cognitieve functie een betere prognose hadden. 
Mogelijk is dit gerelateerd aan het gebruik van alcohol. Alcohol leidt tot cognitieve 
functiestoornissen en is gerelateerd aan een slechtere prognose.
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Conclusies. Op basis van het onderzoek kunnen de volgende conclusies worden
getrokken m.b.t. de doelstellingen ervan:
1. De EORTC QLQ-H&N35 is een goed toepasbare, betrouwbare en valide 

vragenlijst om kwaliteit van leven te meten bij patiënten met kanker in het hoofd
hals gebied.

2. Na de behandeling van kanker in het hoofd-hals gebied treedt als gevolg van de 
behandeling een tijdelijke toename op van lichamelijke klachten. De meeste van 
deze klachten verdwijnen later weer. Klachten, die direct gerelateerd zijn aan de 
ziekte, zoals pijn en spraakstoornissen, verbeteren. Voorafgaande aan de 
behandeling worden bij veel patiënten depressieve symptomen gezien. Ondanks 
de aanvankelijke toename van de lichamelijke klachten, treedt in de eerste drie 
jaar een geleidelijke verbetering van de stemming en van de globale kwaliteit van 
leven op.

3. Patiënten met depressieve symptomen voorafgaande aan de behandeling, 
patiënten in een matige lichamelijke conditie, en patiënten die een intensieve 
behandeling ondergaan, hebben meer kans op lichamelijke en depressieve 
klachten na de behandeling. Patiënten met veel lichamelijke klachten na de 
behandeling hebben ook meer depressieve klachten. In het onderzoek kon niet 
worden aangetoond dat de wijze van omgaan van de ziekte invloed had op de 
stemming na de behandeling. Het hebben van veel beschikbare sociale steun 
heeft een positieve invloed, met name na de behandeling. Daadwerkelijk 
ontvangen steun kan ook een negatieve invloed hebben op het welbevinden.

4. Patiënten die gehuwd zijn en patiënten met een optimale cognitieve functie bij de 
aanvang van de behandeling hebben een betere prognose.
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APPENDIX I

THE EUROPEAN ORGANIZATION FOR RESEARCH AND TREATMENT OF 
CANCER CORE QUESTIONNAIRE (EORTC QLQ-C30(+3))
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EORTC QLQ-C30(+3)

We are interested in some things about you and your health. Please answer all the 
questions yourself by circling the number that best applies to you. There are no “right” 
or “wrong” answers. The information that you provide will remain strictly confidential.

No Yes
1. Do you have any trouble doing strenuous activities,

like carrying a heavy shopping bag or a suitcase? 1 2
2. Do you have any trouble taking a long walk? 1 2
3. Do you have any trouble taking a short walk outside of the house? 1 2
4. Do you have to stay in a bed or a chair for most of the day? 1 2
5. Do you need help with eating, dressing, washing yourself or

using the toilet? 1 2
6. Are you limited in any way in doing either your work or doing

doing household jobs? 1 2
7. Are you completely unable to work at a job or to do household jobs? 1 2

During the past week:
Not at A Quite Very 

ail little a bit much

8. Were you short of breath?
9. Have you had pain?
10. Did you need to rest?
11. Have you had trouble sleeping?
12. Have you felt weak?
13. Have you lacked appetite?
14. Have you felt nauseated?
15. Have you vomited?
16. Have you been constipated?
17. Have you had diarrhoea?
18. Were you tired?
19. Did pain interfere with your daily activities?
20. Have you had difficulty in concentrating on things, 

like reading a newspaper or watching television?

12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4

12 3 4

282



During the past week:
Not at A Quite Very 

all little a bit much

21. Did you feel tense?
22. Did you worry?
23. Did you feel irritable?
24. Did you feel depressed?
25. Have you had difficulty remembering things?
26. Were you limited in doing either your work or other 

daily activities?
27. Were you limited in pursuing your hobbies or other 

leisure time activities?
28. Has your physical condition or medical treatment 

interfered with your family life?
29. Has your physical condition or medical treatment 

interfered with your social activities?
30. Has your physical condition or medical treatment 

caused you financial difficulties?

12 3 4
12 3 4
12 3 4
12 3 4
12 3 4

12 3 4

12 3 4

12 3 4

12 3 4

12 3 4

For the following questions please circle the number between 1 and 7 that best 
applies to you

31. How would you rate your overall physical condition during the past week?

1 2 3 4 5

Very poor

6 7
Excellent

32. How would you rate your overall health during the past week?

1 2 3 4 5 6

Very poor Excellent

33. How would you rate your overall quality of life during the past week?

2 3 4 5 61
Very poor

7
Excellent
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Scales and single items of the EORTC QLQ-C30(+3) 
Functional scales 
Physical functioning:
Emotional functioning 
Cognitive functioning 
Social functioning 
Role functioning (original)
Role functioning (revised)

Global health status/quality of life
Global health status/quality of life (original) Items 31,33 
Global health status/quality of life (revised) Items 32, 33

Symptom scales 
Fatigue 
Pain
Nausea and vomiting 
General physical symptoms

Single items
Dyspnoea Item 8
Insomnia Item 11
Appetite loss Item 13
Constipation Item 16
Diarrhoea Item 17
Financial difficulties Item 30

Items 10, 12, 18 
Items 9, 19 
Items 14, 15 
Items 8-19

Items 1, 2, 3, 4, 5 
Items 21, 22, 23,24 
Items 20, 25 
Items 28, 29 
Items 6, 7 
Items 26, 27

All scales and single items are transformed to a scale of 0 to 100. A high score for a 
functional scale or global health status/quality of life represents a high level of 
functioning or global quality of life, whereas a high score for a symptom scale or item 
represents a high level of symptomatology or problems.
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APPENDIX II

THE EUROPEAN ORGANIZATION FOR RESEARCH AND TREATMENT OF 
CANCER HEAD AND NECK CANCER MODULE (EORTC QLQ-H&N35)
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QLQ-H&N35

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 last week. Please answer by circling the number that best applies to you.

During the past week:
Not at A Quite Very 

all little a bit much

1. Have you had pain in your mouth?
2. Have you had pain in your jaw?
3. Have you had soreness in your mouth?
4. Have you had a painful throat?
5. Have you had problems swallowing liquids?
6. Have you had problems swallowing pureed food?
7. Have you had problems swallowing solid food?
8. Have you choked when swallowing?
9. Have you had problems with your teeth?
10. Have you had problems opening your mouth wide?
11. Have you had a dry mouth?
12. Have you had sticky saliva?
13. Have you had problems with your sense of smell?
14. Have you had problems with your sense of taste?
15. Have you coughed?
16. Have you been hoarse?
17. Have you felt ill?
18. Has your appearance bothered you?
19. Have you had trouble eating?
20. Have you had trouble eating in front of your family?
21. Have you had trouble eating in front of other people?
22. Have you had trouble enjoying your meals?
23. Have you had trouble talking to other people?
24. Have you had trouble talking on the telephone?
25. Have you had trouble having social contact 

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

12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4

12 3 4 
12 3 4
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During the past week:
Not at A Quite Very 

all little a bit much

27. Have you had trouble going out in public?
28. Have you had trouble having physical 

contact with family or friends?
29. Have you felt less interest in sex?
30. Have you felt less sexual enjoyment?

12 3 4 
12 3 4 
12 3 4 
12 3 4 
12 3 4

During the past week No Yes

31. Have you used pain-killers? 1 2
32. Have you taken any nutritional supplements (excluding vitamins)? 1 2
33. Have you used a feeding tube? 1 2
34. Have you lost weight? 1 2
35. Have you gained weight? 1 2
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Scales and single items of the EORTC QLQ-H&N35
Scales
Pain
Swallowing
Senses (taste/smell)
Speech
Social eating
Social contact
Sexuality
Head and neck symptoms

Items 1, 2, 3, 4
Items 5, 6, 7, 8
Items 13, 14
Items 16, 23, 24
Items 19, 20, 21, 22
Items 18, 25, 26, 27, 28
Items 29, 30
Items 1-17, 23,24, 29,30

Single items
Teeth
Open mouth (trismus)
Dry mouth
Sticky saliva
Cough
Feeling ill
Use of pain killers
Use of nutritional supplements 
Use of feeding tube
Weight loss
Weight gain

Item 9
Item 10
Item 11
Item 12
Item 15
Item 17
Item 31
Item 32
Item 33
Item 34
Item 35

All scales and single items are transformed to a scale of 0 to 100. A high score for a 
scale or item represents a high level of symptomatology or problems.
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APPENDIX III

THE CENTER FOR EPIDEMIOLOGIC STUDIES DEPRESSION SCALE
(CES-D)
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CES-D
Circle the number for each statement which best describes how often you felt or 
behaved this way.

Rarely or 

none of the 

time (less 

than 1 day)

DURING THE PAST 
WEEK:
1. I was bothered by things that

usually don’t bother me 0
2. I did not feel like eating:

My appetite was poor 0
3. I felt that I could not shake 

off the blues even with help
from my family or friends 0

4. I felt that I was just as good
as other people 0

5. I had trouble keeping my
mind on what I was doing 0

6. I felt depressed 0
7. I felt that everything I did

was an effort 0
8. I felt hopeful about the future 0
9. I thought my life had been a

failure 0
10.1 felt fearful 0
11. My sleep was restless 0
12.1 was happy 0
13.1 talked less than usual 0
14.1 felt lonely 0
15. People were unfriendly 0
16.1 enjoyed life 0
17.1 had crying spells 0
18.1 felt sad 0
19.1 felt that people disliked me 0
20.1 could not get ‘going’ 0

Most or all 

of the time

Some or Occasionally 

a little of or a moderate 

the time amount of time (5-7 days) 

(1-2 days) time (3-4 days)

1

2
2

2
2

2
2
2
2
2
2
2
2
2
2
2
2

For the total score, the values for all items are added.
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ABSTRACT

Purpose. The aim of this study was to define the scales and test the validity, reliability, and 
sensitivity of the European Organization for Research and Treatment of Cancer Quality of 
Life Questionnaire (EORTC QLQ-H&N35), a questionnaire designed to assess the quality 
of life of head and neck (H&N) cancer patients in conjunction with the general cancer- 
specific EORTC QLQ-C30.
Patients and methods. Questionnaires were given to 500 H&N cancer patients from 
Norway, Sweden, and the Netherlands as part of two prospective studies. The patients 
completed the questionnaires before, during (Norway and Sweden only), and after treatment, 
yielding a total of 2070 completed questionnaires.
Results. The compliance rate was high, and the questionnaires were well accepted by the 
patients. Seven scales were constructed (pain, swallowing, senses, speech, social eating, 
social contact, sexuality). Scales and single items were sensitive to differences between 
patient subgroups with relation to site, stage, or performance status. Most scales and single 
items were sensitive to changes, with differences of various magnitudes according to the site 
in question. The internal consistency, as assessed by Cronbach’s alpha coefficient, varied 
according to assessment point and within subsamples of patients. A low overall alpha value 
was found for the speech and the senses scales, but values were higher in assessments of 
patients with laryngeal cancer and in patients with nose, sinus, and salivary gland tumors. 
Scales and single items in the QLQ-H&N35 seem to be more sensitive to differences 
between groups and changes over time than do the scales and single items in the core 
questionnaire.
Conclusion. The QLQ-H&N35, in conjunction with the QLQ-C30, provides a valuable tool 
for the assessment of health-related quality of life in clinical studies of H&N cancer patients 
before, during and after treatment with radiotherapy, surgery or chemotherapy.
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INTRODUCTION

The European Organization for Research and Treatment of Cancer (EORTC) Quality of Life 
Study Group has developed a measurement strategy for the assessment of quality of life 
(QOL) in clinical trials. A core QOL questionnaire - the EORTC QLQ-C30'- is used together 
with diagnosis-specific modules to increase the coverage, the sensitivity, and specificity of 
the assessments in various patient and treatment groups.2 Phases I to III of the development 
of an EORTC head and neck (H&N) cancer specific questionnaire module - the EORTC 
QLQ-H&N373- have been completed, according to guidelines provided by the EORTC 
Quality of Life Study Group.4 Initially, the QLQ-H&N37 contained two items 
(hobbies/leisure-time activities and problems with work) which were similar to a modified 
scale in the QLQ-C30 (version 2.0) which assesses role function.5 Therefore, the two items 
were removed after the development of phase III of the QLQ-H&N37 and will not be 
discussed further. The current version of the H&N module, the QLQ-H&N35 (version 1.0) 
includes 35 items and has been translated into 11 languages following the EORTC Quality 
of Life Study Group guidelines.6 A large international EORTC H&N field study of the 
reliability and validity of the module was initiated in 1995,7 but results are not expected to 
be available before the spring of 1999.
To simplify the reporting and comprehension of the results, single items need to be 
aggregated into scales, as was done in the EORTC core questionnaire. In the protocol for the 
EORTC H&N field study,7 scales were proposed on the basis of the content of each item and 
clinical experience. Even though some of the items, on a clinical basis, could be put into 
more than one scale, it was decided that each item should be allocated to a single scale. Six 
scales were proposed: pain, swallowing, nutrition, speech, social function, and body image 
and sexuality.
During the validation period, the QLQ-H&N35 (version 1.0) has been and is used in many 
studies. Users’ agreements have been signed by more than 60 academic groups, and the 
questionnaire is also used in pharmaceutical trials in Europe and the United States. 
Therefore, there is an urgent need to establish and publish the module’s scale structure, to 
validate the questionnaire and its scales, and to confirm sensitivity to differences between 
groups and changes over time. The article presented here reports the results from a field 
testing of the module in Norwegian, Swedish, and Dutch patients before, during (Norwegian 
and Swedish data only) and after treatment.
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PATIENTS AND METHODS

Patient Sample and Data Collection. Patients from Norway, Sweden, and the Netherlands 
completed both the QLQ-C301 and the QLQ-H&N353 as part of two independent descriptive 
studies.8,9
Study I. In Norway and Sweden, 359 newly diagnosed patients with cancer in the tongue 
(International Classification of Diseases, 9lh revision (ICD-9)10 code 141), major salivary 
glands (ICD-9 code 142), gingivae (ICD-9 code 143), floor of the mouth (ICD-9 code 144), 
other sites within the oral cavity (ICD-9 code 145), oral, nasal and hypopharynx (ICD-9 
codes 146, 147, and 148, respectively), nose and sinuses (ICD-9 code 160), larynx (ICD-9 
code 161), or with metastases to neck nodes from unknown origin (ICD-9 code 196) were 
recruited from the Norwegian Radium Hospital and the National Hospital of Norway, and 
from the Swedish University Hospitals in Göteborg, Malmö and Lund, over an 18 month 
period during 1993 and 1994 (Table 1). Patients were asked to complete questionnaires 
before start of treatment with curative or palliative intent, and thereafter five times during 1 
year. In Oslo and Malmö/Lund, the first questionnaire was filled in at the hospital. In 
Göteborg, patients received the first questionnaire at the hospital, but returned it by mail after 
completing it. From the second questionnaire onwards, the questionnaires were mailed to the 
patients, along with a stamped return envelope. One reminder was given if the patients did 
not return the questionnaire promptly, and those who did not reply were dropped from further 
follow-up. The forms were not checked for missing values or inconsistencies at that time. 
Study II. In the Netherlands, 141 newly diagnosed H&N cancer patients (ICD-9 codes 141, 
143 to 148, and 161; see above) with squamous cell carcinoma completed questionnaires 
before start of curative treatment with radiotherapy and/or surgery and thereafter every 6 
months (Table 1). Patients were recruited over a 16-month period, starting in 1994. Patients 
received the first questionnaires at the hospital, completed them at home, and returned them 
on their next visit to the hospital, before the start of treatment. Later questionnaires were 
mailed to the patients and returned during an interview either at the hospital or, occasionally, 
in their home. The questionnaires were checked and corrected for missing values in the 
patients’ presence. No reminders were sent.
In both studies, patients who had a relapse from previous treated H&N cancer or who were 
senile-demented or mentally disturbed were excluded. The patients received written and oral 
information about the studies before they were asked to complete the first questionnaire.
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Completion of the initial QOL questionnaire was a condition for entering the study and was 
regarded as written consent. This procedure was approved by the regional ethics committees. 
Clinical data regarding disease, treatment, and the results 1 year after start of treatment were 
extracted from the patients’ medical files. Pretreatment data and data at 6 and 12 months 
were available for all three countries, whereas data for assessments 1, 2 and 3 months after 
entry onto the study relate to the Norwegian and Swedish patients.

Questionnaires. The EORTC QLQ-C30 is a cancer-specific self-report questionnaire that 
has been described in details elsewhere.1 The questionnaire has previously been validated and 
used in several studies in Norway, Sweden, and in other countries11'15 and also in studies of 
H&N cancer patients.16'20 Recently, normative data for the questionnaire have also become 
available.21
The EORTC QLQ-H&N353 is designed to be used together with the core QLQ-C30. The 
time frame of the module is “during the past week”, and the format is similar to that of the 
core questionnaire. Items hnl to hn30 are scored on four-point Likert-type categorical scales 
(“not at all”, “a little”, “quite a bit”, “very much”). Items hn31 to hn35 have a “no/yes” 
response format. The scores are transformed into 0-to-100 scales, with a high score implying 
a high level of symptoms or problems, in the same way as scoring for symptom scales and 
single items of the QLQ-C30.22
The current studies were initiated before the EORTC H&N phase IV field study, and an 
earlier version with a slightly different wording was used in Norway and Sweden. The last 
item, regarding weight gain (hn35), was not included in the early version, and the item 
relating to saliva (hnl 2) asked about increased saliva production instead of sticky saliva.
In addition to the EORTC questionnaires, the patients completed other written QOL-related 
measures. All of the Norwegian and Swedish patients completed the Hospital Anxiety and 
Depression (HAD) scale,23 the Malmö and Lund patients answered questions relating to 
alcohol consumption, and the Dutch patients completed queries on scales relating to social 
support and coping behavior. In Norway, the patients received a debriefing questionnaire at 
all assessment points, which asked about the time spent to complete the questionnaire, the 
need for help, and whether there were upsetting or offending questions. Patients in Göteborg 
completed the same form at their first assessment only.
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Statistical methods and psychometric testing. The statistical software SPSS 7.0 for 
Windows24 was used for the descriptive analyses. Tests of differences between groups before 
treatment were performed using non-parametric tests (Mann Whitney U and Kruskal-Wallis 
exact tests) because of the skewness of the QOL data. To protect against problems associated 
with multiple significance testing, a conservative p-value of 0.01 or less was regarded as 
statistically significant. The MAP-R software was used for the reliability and scaling 
analyses.25
Scale construction. The proposed scale structure from the EORTC H&N field study protocol7 
was explored in the data set discussed here, with analyses of the correlations between the 
individual items and the hypothesized scales. When necessary, items were moved to other 
scales with which they had higher correlations, as long as the new scales were clinically 
sensible. Some items were, on clinical grounds, thought to be more appropriately analyzed 
as single items. The psychometric properties of the new scales were explored by use of the 
revised correlations between items and scales, analyses of construct validity, sensitivity, and 
internal consistency.
Construct validity. Construct validity, assessed by discriminant and convergent validity, was 
explored by use of psychometric techniques of analysis of scaling, correlations between 
items and scales, and correlations between scales, as described below.
Scaling errors and correlations between items and scales. Ideally, we wanted items within 
a scale to be moderately highly correlated £>.40) with their own scale (corrected for overlap) 
as a support for convergent validity in items presumed to assess related or similar constructs. 
In addition, they should not be too highly correlated with any of the other scales. Two 
standard-errors were used as approximate indications of significance. If an item correlates 
more strongly with another scale than its own, there is potential for a scaling error. When the 
correlation between an item and its hypothesized scale was more than two standard errors 
below its correlation with another scale, a “definite” scaling error was counted. However, if 
the correlation was within two standard errors a “probable” scaling error was counted.25 This 
is called scaling analysis. The proposed scales from the EORTC field-study protocol and the 
revised scales were tested, with a scaling analysis carried out for each assessment point, for 
the four different disease groups and for clinical stages I/II and III/IV.
Between scale correlation. Correlations between the different scales were explored to 
evaluate the discriminant validity. A consistently high correlation (>.70) may indicate that 
two scales assess the same - or highly related - constructs.
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Criterion validity. Because of the lack of a reference standard, we performed known-groups 
comparisons at baseline by comparing the mean scores of patients with different external 
characteristics, such as site and performance status. For example, we expected that patients 
with low performance statuses would report more problems in general when compared to 
patients with high performance statuses, and we expected patients with oral or pharyngeal 
cancer to have fewer problems with speech, compared with laryngeal cancer patients. The 
questionnaires’ abilities to detect small differences between subgroups at a specific 
assessment point are very important in clinical studies.
Responsiveness/sensitivity to changes over time. Another important aspect of the clinical 
validity of a questionnaire is the ability to assess small differences within groups over time.26 
A difference or change of 10 units on a 0 to 100 scale has been suggested to be clinically 
important.27 The variations in mean scores over time for items and scales were regarded as 
a measure of the responsiveness to changes. The percentages of patients reporting “quite a 
bit” or “very much” in answering their questionnaire or with a mean score higher than 50 
were used as a measures of the intensity of a symptom or problem. The range of the scores, 
and the percentage of minimum (0) responses (called “floor effects”), and maximum (100) 
responses (called “ceiling effects”) were used for the evaluation of the variability and 
skewness for each item. We also checked for nonresponsive items that showed small 
differences between groups and over time. Such items give minimal information for QOL 
assessments in comparative clinical trials, and may be candidates for removal after the 
EORTC field study.
Reliability. Internal consistency, assessed by Cronbach’s alpha coefficient, was used as an 
indication of scale reliability. A low alpha value suggests that some items either have very 
high variability or that the items are not all measuring the same thing. It has been 
recommended that internal consistency should be .70 or higher when scales are used for 
group comparisons.28 Some scales in the current module consist of items that assess different 
but related clinical aspects, such as the items in the speech and social contact scales. The 
aggregation of these items is based upon clinical grounds more that on psychometric theory. 
The reason for such scale construction is the need for clinically sensible summary scores and 
not necessarily on the need to make the scale more reliable. The correlations between items 
in such scales may vary within patient subgroups and according to treatment. The 
heterogeneous nature of these clinical scales may result in lower level of internal consistency, 
as measured by Cronbach’s alpha coefficient.
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RESULTS

Patient characteristics. Five hundred patients were included, representing the full diversity 
of H&N cancer. There were some differences patient selection and treatment between 
centers (Table 1).

Compliance. The compliance rate was high. At 12 months, 83% of the living patients had 
completed questionnaires, and 2070 questionnaires were available for the analyses. Nineteen 
percent of the patients died during the follow-up period (10% in The Netherlands, 20% to 
28% in Norway and Sweden).
There were more missing answers in the Norwegian and Swedish sample, compared with the 
Dutch sample. However, overall, there were few missing values except for those items 
related to sexuality (13% to 15% in Norway and Sweden, 5% to 10% in The Netherlands). 
In Norway and Sweden, all variables within the core questionnaire, and most variables in the 
module, had less than 3% missing values. Some four-point items in the module (hn3, hnlO, 
hn20, and hn28) had a higher frequency of missing values (3.2% to 4.4%), whereas the 
no/yes items (hn31 to 34) had 3.8% to 5.5% missing values.
In the debriefing questionnaires, the patients reported a mean completion time of 18 minutes 
(Göteborg data, 17 minutes) to complete the QLQ-C30, the QLQ-H&N35 and the additional 
four pages of questions. The percentage of patients who used more than 30 minutes dropped 
from 13% (Goteborg data, 5%) at baseline to 3% and 5% at the last two assessments 
(Norwegian data only). Twenty-three per cent (Göteborg data, 24%) needed help at baseline, 
usually because they had forgotten their reading glasses. Later (no data from Göteborg), 11% 
received help, mostly with writing. In Norway, 12% of the 111 patients found that one or 
more items were unclear at baseline. The most frequent questions mentioned as being unclear 
were the two sexuality questions (hn29 and hn30, four patients), and the last two questions 
in the core questionnaire (three patients). Even though quite a few patients did not respond 
to the items regarding sexuality, only three patients reported that the items were upsetting or 
offending. In Göteborg, two of 139 patients found that most questions were unclear, and one 
felt that the sexuality questions were unclear, and one had problems with the social contact 
questions, but none of the items were upsetting.
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Scale construction. The results from the scaling analysis confirmed the aggregation of most 
of the items into their respective scales. However, there were problems with a few, and 
revisions were made. Analyses were repeated for each center, each assessment point, each 
of the four disease groups, and for disease stage I/II and stage III/IV. In the following 
paragraphs, the results are presented, first for scales proposed in the field-study protocol, and 
then for the revised scales, if any (Table 2).
The pain scale (HNPA) is a clinical scale that consists of four items regarding pain in the 
mouth, pain in the jaw, soreness in the mouth, and painful throat (hnl to hn4, respectively). 
The last item showed low correlations with its own scale (scaling errors) for most of the 
subanalyses and somewhat higher correlations with the swallowing scale, which makes 
clinical sense. Patients may have pain in the throat without having pain in the mouth, but if 
the patient reports pain in the throat, it is likely that swallowing problems also are present. 
However, we believed that it was important to retain this item in the pain scale to have a 
measure of pain in patients with hypopharyngeal and laryngeal cancer, and the unchanged 
scale was therefore used in the following analyses.
The swallowing scale (HNSW) includes four items that assess different degrees of 
swallowing problems: problems swallowing liquid, pureed food, solid food, and choking 
when swallowing (hn5 to hn8, respectively). There were no scaling errors in this scale.
The nutrition scale (HNNT) included seven items that assess various symptoms related to the 
oral cavity: problems with teeth (hn9), problems opening the mouth (hnlO), dry mouth 
(hnl 1), sticky saliva (hnl2), problems with the sense of smell (hnl3) or taste (hnl4), and 
trouble eating (hnl9). On the basis of our clinical judgment, we decided to put items 
regarding smell and taste (hnl3 and hnl4, respectively) into a separate scale named the 
senses scale (HNSE). The item that assesses trouble eating (hnl9) had scaling errors in all 
subgroups. This item may assess the more social aspects of eating problems and was 
therefore moved to the social eating scale (HNSO). The first four items in the HNNT scale 
did not form a plausible clinical scale. They showed a moderately high correlation with many 
other scales and were regarded as single items in the following analyses.
The speech scale (HNSP) is a clinical scale that assesses hoarseness and problems with 
talking to other people or on the phone. This scale was not changed, even though many 
scaling errors were found. In addition to a moderately high correlation with its own scale (r 
= 31 to .47), the question regarding hoarseness correlated moderately (r =.40) with the 
HNSW. The question regarding talking to others correlated moderately to highly with all
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scales (r =.36 to .76). The telephone item correlated moderately with the social contact scale 
and sexuality scale (r =.59 and .62, respectively).
The social function scale (HNSF) includes six items related to trouble eating in front of 
family (hn20) and in front of others (hn21), trouble enjoying meals (hn22), trouble having 
social contact with family (hn25) and friends (hn26), and problems going out in public 
(hn27). The items correlated highly, but the scale was also highly correlated with items in 
the body image and sexuality scale and the trouble eating (hn 19) item from the nutrition 
scale. Therefore, the trouble eating item (hnl9) and the first three items (hn20 to hn22) were 
aggregated into a social eating scale (HNSO). The other three items (hn 25 to 27) were joined 
with the body image questions - bothered by appearance (hnl8) and trouble having physical 
contact (hn28) into a social contact scale (HNSC).
The body image and sexuality scale (HNBI/SX) included four items: the two body image 
items described above (hnl8 and hn28), and two items that assessed interest in sex (hn29) 
and sexual enjoyment (hn30). The body image questions were included in the social contact 
scale, whereas the two sexuality items were kept as a separate sexuality scale (HNSX). 
Single items in the questionnaire included two items that assessed cough (hnl5, or HNCO) 
and feeling ill (hnl7, or HNFI), and the five items with “no” and “yes” response categories 
(hn31 to hn35; HNPK, HNNU, FINFE, HNWL, HNWG, respectively). In addition, four 
items from the original nutrition scale (hn9 to 12) that were moderately correlated with many 
of the scales were regarded as single items in the following analyses.
The revised scale structure used in the rest of the analyses in this article is summarized in 
Table 2.

Construct validity. In the correlation analyses between items and the revised scales, using 
all 2070 questionnaires, some items had a moderate correlation (r=.40 to .69) with more than 
one scale. All items except those in the F1NSP and the HNSE scales, had correlations above 
.40 with their own scales, which supported item convergent validity. Item discriminant 
validity was also confirmed because there were only two items that had high correlations 
(>.70) with a scale other than their own: the correlation between hn8 and HNSO measured 
.72, and the correlation between hn20 and HNSW measured .74.
Correlations between scales in the core questionnaire and the module are presented in Table 
3. The table displays pre-treatment correlations and correlations after six months; in general, 
correlations after 6 months were higher than the pre-treatment correlations. Similar patterns
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of correlations were found for the other assessment points. Most scales had low to moderate 
correlations with other scales, which supported discriminant validity. The highest 
correlations between scales in the core questionnaire and in the module were seen between 
the social function scale in the core questionnaire (SF) and in the social contact scale in the 
module (HNSC) (r =-.69 after treatment), and between the pain scale in the core 
questionnaire (PA) and the pain scale in the module (HNPA) (r =.61 before treatment, r =.64 
after treatment). Within the module, correlations values higher than .60 were found between 
the pain scale (HNPA) and the swallowing scale (HNSW), between the swallowing scale 
(HNSW) and the social eating scale (HNSO), and between the social contact (HNSC) and 
social eating (HNSO) scales.

Known-groups comparisons. The module’s ability to assess differences between groups at 
a specific time point was examined at baseline. Mean scores for selected groups of patients 
for each scale and single item in the module are presented in Fig. 1. All scales showed 
differences between sites, as expected according to clinical experience. The differences 
between groups were significant (p<.001, Kmskal-Wallis exact test) for all scales except the 
senses, social contact, and sexuality scales, and for two single items (dryness in the mouth 
and nutritional supplements).
Compared with those with the other disease sites, patients with oral cancer reported the 
highest level of pain, number of problems with their teeth, and problems opening the mouth 
wide. The pharyngeal cancer patients had the highest level of problems with swallowing, 
social eating, sticky saliva, feeling ill, use of pain killers, and weight loss, whereas laryngeal 
cancer patients had high mean scores for the speech scale and the coughing item. The 
“others” group reported more problems with senses than did the other patients.
In addition to the results described in Fig. 1, we examined the stages of disease and found 
increasing mean scores with increased stage of disease on all H&N scales except for the 
speech and sexuality scales. When patients with different Kamofsky performance status 
(statuses 100, 80 to 90, <80) were compared, there were also clear differences in the expected 
direction for all scales including the speech and sexuality scales. None of the scales in the 
QLQ-C30 had a difference of more than 10 units between disease sites, but there was a 
significant difference (P<.01) between groups on the QLQ-C30 pain scale (PA), with mean 
scores of 26 for oral and pharyngeal cancer patients and 18 and 17, respectively, for the 
laryngeal cancer group and the “other” group.
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Responsiveness to changes over time within groups. When all patients were evaluated 
together, a deterioration of more than 10 units in mean scores from before treatment to 2 
months after the start of treatment was found in all scales in the core questionnaire except the 
EF, CF, and QF scales, for all H&N scales but the HNSC scale, and for four of the H&N 
single items (HNOM, HNDR, HNSS, HNFI). After 12 months, negative changes of 10 or 
more units, in comparison to before treatment, were found in the senses scale (HNSE), and 
in the item related to dryness in mouth (HNDR) (results not shown). In most clinical trials, 
the patient groups in question are not as heterogeneous as the combined group in the data set 
presented here. Therefore, it was important at the same time points to evaluate the 
responsiveness of the scales in the four different site groups. The results from the oral cancer 
patients are described in Fig. 2. The pretreatment values included in the comparisons varied 
because only data for the Norwegian and Swedish data were available at 2 months.
Most scales were responsive to changes over time, with different magnitudes and direction 
of change according to the site in question. Each group had a specific pattern in the scales 
that was different from those of the two others. For example, in the HNSW scale, the 
magnitude of changes for oral and pharyngeal patients was the same, but the changes began 
at a different level, whereas the laryngeal cancer patients had a larger magnitude of changes 
that began at lower levels (results not shown). A direct comparison between the before
treatment groups was not valid because the Utrecht patients were only included in the 12- 
months analyses; however, there was a tendency towards lower (more positive) baseline 
scores for patients from all three countries who completed questionnaires at 12 months. The 
same tendency was found when the comparisons were repeated with data from Norwegian 
and Swedish patients only, reflecting better baseline QOF in the surviving patients.
Even though there were differences at baseline between groups at baseline regarding the 
HNTE item, there were minimal changes over time for all three groups. Three other scales 
(HNSC, HNSK, HNOM) demonstrated a difference of more than 10 units in oral and 
pharyngeal cancer patients but not in the laryngeal cancer patients. The coughing item 
(HNCO) showed a difference over time in laryngeal cancer patients only.

Distribution of scores. The severity of problems can be demonstrated by the mean scores 
of the items and scales as described above. However, severity can also be demonstrated by 
the percentage of patients who reported a mean score higher than 50, which corresponds to 
“quite a bit” or “very much” problem on single items (Table 4). As expected, the symptoms
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are most prominent during treatment (at 2 months). At 6 months, there were still more 
patients with severe problems, compared with the number at pretreatment. For only two of 
the single items, HNPK and HNWL, the percentages of patients with mean scores higher 
than 50 were lower 6 months after treatment, compared with before treatment (37 v 44 and 
28 v 30, respectively). Mean scores were also calculated at all six assessment time points. 
Dry mouth (HNDR) was the only item with a mean score higher than 50 for any of the 
assessment points. The distributions of scores were skewed towards the positive range of 
responses (low values) for all items and scales. However, the full range of possible scores 
(0 to 100) was observed in all scales and single items at all assessment points, except for 
HNSC which had the full range only after 1 and 3 months after the start of treatment.

Reliability. Cronbach’s alpha coefficient tends to be higher in heterogeneous samples of 
patients. Our questionnaire is intended to perform well in individual sub-sites, and it was 
therefore important to check the reliability within subgroups as well. The internal consistency 
for the revised scales was calculated for all questionnaires together, and also within each 
sample of patients, before treatment, and after 2, 6, and 12 months after treatment. The 
HNPA and the HNSW scales had an alpha coefficient of .78 or higher in all samples. The 
HNSO and HNSC scales had an overall alpha coefficient of .82 and .79, but values below 
.70 for three and two subsamples, respectively. The HNSE had a very low alpha coefficient 
overall (.1) and in the various subsamples based upon centers and time points. In scatter plots 
of the two items in the HNSE scale, there were no systematic associations between them in 
some of the subsamples. However, Cronbach’s alpha coefficient in the subsample of patients 
with “other cancers”, including nose, sinus, and salivary gland tumors for which differences 
in the senses were expected, ranged from .54 to .77 at the various assessment points. Similar 
results were found in the HNSP scale but to a lesser extent. Speech is particularly important 
in laryngeal cancer patients, and it was therefore reassuring that we found Cronbach’s alpha 
coefficients of .73 to .87 when we analyzed data for those patients at the same time points.
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Table 1. Patient characteristics.

Oslo
Norway

Göteborg
Sweden

Malmö/
Lund

Sweden

Utrecht
The

Netherlands

All
patients

Patients recruited 111 142 106 141 500

Age in years
Mean (median) 65 (67) 61 (65) 64 (65) 60 (61) 61 (64)
Range 22-88 18-85 23-86 39-79 18-88

Females (%) 22% 35% 26% 19% 128 (26%)

Site (ICD-9) (%)
Oral cavity (141,143, 144, 32% 42% 38% 42% 195 (40%)
145)

Oro-/epi-/hypopharynx 23% 23% 18% 13% 95 (20%)
(146-148)
Larynx (161) 27% 18% 29% 45% 150 (30%)
Others (142, 160, 196) 17% 18% 15% 0% 60 (12%)

Stage (%)
I/II 35% 39% 42% 56% 218(44%)
III/IV 65% 52% 52% 44% 261 (52%)
Missing* 0% 8% 6% 1% 21 (3%)

Treatment ** (%)
Surgery 34% 38% 40% 56% 213 (43%)
Chemotherapy 9% 37% 6% 0% 69 (14%)
Radiotherapy 87% 92% 84% 82% 413 (86%)

Kamofsky performance
status
pre-treatment
Mean (median) 86 (90) 91(90) 98 (100) 89 (90) 90 (90)
Range 50-100 50-100 80-100 40-100 40-100

* Two patients with stage 0 (in situ carcinoma) in Utrecht, 12 with a Tx tumor, and seven with unknown
stage ** Some patients received more than one treatment modality
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Table 2. The EORTC QLQ- H&N35 revised scale structure.

Scale name Item Description Scale name Item no. Description
no.

Social
Pain contact
HNPA hn 1 pain in the mouth HNSC hn 18 bothered by appearance

hn 2 pain in the jaw hn 25 trouble having social
hn 3 soreness in the mouth contact with family
hn 4 painful throat hn 26 trouble having social

Swallowing contact with friends
HNSW hn 5 problems swallowing liquid hn 27 trouble going out in 

public
hn 6 problems swallowing pureed

food
hn 28 trouble having physical

hn? problems swallowing solid
food

contact with family or

hn 8 choked when swallowing friends
Senses Sexuality
HNSE hn 13 problems with your sense of 

smell
HNSX hn 29 less interest in sex

hn 14 problems with your sense of hn 30 less sexual enjoyment
taste

Speech Single items
HNSP hn 16 been hoarse HNTE hn 9 problems with teeth

hn 23 trouble talking to other people HNOM hn 10 problems opening mouth
hn 24 trouble talking on the telephone HNDR hn 11 dry mouth

Social HNSS hn 12 sticky saliva
eating
HNSO hn 19 trouble eating HNCO hn 15 coughed

hn 20 trouble eating in front of family HNFI hn 17 felt ill
hn 21 trouble eating in front of others HNPK hn 31 pain killers
hn 22 trouble enjoying meals HNNU hn 32 nutritional supplements

HNFE hn 33 feeding tube
HNWL hn 34 lost weight
HNWG hn 35 gained weight

The questionnaire is copyrighted 1994 EORTC Quality of Life Study Group
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Table 3. Correlations between scales in the EORTC QLQ-C30 and the revised scales in the EORTC QLQ 
H&N35 (lower left triangle before start of treatment, upper right triangle 6 months after start of treatment)

sub PF RF EF CF SF QL FA NV PA HN HN HN HN HN HN HN
scale PA SW SE SP SO SC SX
PF - .62 .37 .45 .48 .56 .70 .33 .51 .37 .48 .29 .37 .48 .49 .40
RF .59 - .38 .43 .45 .49 .56 .28 .44 .38 .44 .27 .23 .43 .44 .43
EF .30 .26 - .62 .53 .55 .63 .37 .53 .50 .38 .26 .44 .40 .51 .31
CF .38 .28 .51 - .40 .50 .59 .31 .45 .42 .38 .32 .42 .35 .46 .34
SF .30 .29 .48 .40 - .55 .57 .30 .53 .43 .40 .32 .36 .57 .69 .47
QOL .51 .36 .56 .49 .47 - .68 .33 .57 .53 .42 .39 .39 .50 .55 .41
FA .60 .46 .54 .58 .49 .68 - .44 .66 .53 .52 .42 .43 .57 .57 .43
NV .25 .19 .27 .25 .32 .35 .39 - .38 .36 .33 .32 .26 .30 .29 .10

PA .40 .40 .43 .34 .38 .52 .59 .33 - .64 .53 .30 .35 .52 .46 .37
HNPA .20 .25 .35 .24 .23 .44 .41 .23 .61 - .60 .43 .42 .57 .48 .39
HNSW .22 .21 .23 .19 .28 .41 .38 .23 .48 .59 - .47 .53 .69 .49 .39
HNSE .27 ,20 .21 .27 .19 .29 .35 .15 .23 .24 .24 - .32 .54 .38 .34
HNSP .34 .27 .29 .23 .32 .35 .38 .22 .21 .15 .32 .20 - .45 .49 .29
HNSO .28 .25 .34 .25 .40 .43 .45 .26 .51 .52 .63 .31 .32 - .65 .49
HNSC .36 .27 .38 .33 .57 .41 .44 .24 .37 .25 .27 .24 .38 .50 - .51
HNSX .23 .24 .30 .35 .41 .38 .36 .14 .27 .21 .20 .19 .21 .21 .35 -

EORTC QLQ-C30: PF=Physical functioning, RF= Role functioning, EF= Emotional functioning,
CF= Cognitive functioning, SF= Social functioning, QL= Global quality of life, FA= Fatigue, NV= 
Nausea and vomiting, PA= Pain.
EORTC QLQ-H&N35: HNPA= Pain, HNSW= Swallowing, HNSE= Senses, HNSP= Speech,
FINSO= Social eating, FINSC= Social contact, HNSX= Sexuality

All correlations are significantly greater that 0, at the .001 level.

The shaded area describes the correlation between the QLQ-C30 and the QLQ-H&N35, while the rest is 
within each questionnaire.
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Table 4. Distribution of scores* - all patients together.

Percentage of patients with score >50

Scales
Pretreatment 2 months 6 months

HNPA pain 11 29 13
HNSW swallowing 7 24 11

HNSE senses 2 21 11

HNSP speech 10 27 14
HNSO social eating 8 31 13
HNSC social contact 3 12 5
HNSX sexuality
Single items

21 47 28

HNTE teeth 17 18 20

HNOM open mouth 9 20 14
HNDR dry mouth 17 49 27
HNSS sticky saliva 22 41 26
HNCO coughing 4 21 16
HNFI felt ill 13 28 14
HNPK painkillers 44 61 37
HNNU nutritional suppl. 14 47 28
HNFE feeding tube 4 20 7
HNWL lost weight 30 49 28

* High score means more problems
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DISCUSSION

The EORTC QLQ-H&N35 was developed on the basis of an idea of a combination of 
scales and single items, with each scale designed to assess a clinically meaningful 
concept. In some studies, it might be of clinical interest to report the results for each item 
separately to review the specific problems reported by the patients. However, in using the 
questionnaire as a research tool, we prefer to summarize the items in clinically sensible 
scales in order to reduce the amount of data to be analyzed and communicated. We 
confirmed a scale structure that includes seven scales and 10 single items (Table 2). The 
last five single items assess more objective aspects, such as the use of painkillers and 
weight loss, which may be noted by health-care workers as well. Most of the scales 
represent clinical scales, in which the items “hang together” in a clinically sensible 
manner but are not necessarily highly correlated.29 Internal consistency, with high 
Cronbach’s alpha coefficients, is not so relevant in such scales.30 For example, the HNSP 
and the HNSE scales had (relatively) low overall internal consistency, with higher 
Cronbach’s alpha coefficients in laryngeal cancer patients who have problems with 
speech and in the “others” group, which includes patients with cancer of the nose and 
sinuses who have problems with their sense of smell and taste. The HNSW scale 
represents another type of scale, with questions ordered in decreasing difficulty. Even 
though it makes clinical sense to sum the items for an overview, it might also be 
important to review each item alone.
The SF scale in the core questionnaire correlated quite highly with the HNSC scale in the 
H&N module. Nevertheless, the HNSC scale seems to be sufficiently different to provide 
additional information, and it was more responsive to changes over time. The two items 
in the HNSX scale correlated moderately with the HNSC scale, but because of the 
particular problem with a higher level of missing values, it seemed reasonable to keep the 
two items as a separate scale. Most methods for imputing missing values, including the 
one proposed in the EORTC Scoring manual,22 are based upon psychometric scales in 
which several items assess the same construct. Because of the variety of scales in the 
QLQ-H&N35, we decided not to impute missing values within the module.
As shown in Figs 1 and 2, the various scales seemed to be highly sensitive to differences 
both within and between groups of patients. The module clearly distinguished between 
various subgroups of patients: for example, between patients with oral cancer and patients 
with laryngeal cancer. There were also large changes in single items and scales during the 
treatment course. The scales within the module were more sensitive to differences 
between groups and more responsive to changes over time than the EORTC core
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questionnaire. These properties might be regarded as the most important aspects of a 
clinical research instrument, which demonstrates the importance of including diagnosis- 
specific modules in QOL assessments in clinical trials. However, the module is designed 
to be used together with the QLQ-C30, and jointly they provide an instrument for a broad 
assessment of health related QOL in clinical studies in H&N cancer patients.
In a study like this, there might be many reasons for the observed differences between 
patient subgroups. There are likely to be interactions between site, stage of disease, and 
other variables, distorting the associations with the reported differences. For the analyses 
for such external criteria to be controlled, the sample size should be larger. These issues 
will be further explored in stratified analyses when the international EORTC H&N field 
study is completed.7 However, the results in the study presented here indicate that the 
module is sensitive enough to detect changes over time in a clinical trial. A change of 10 
units on the 0-100 response scale has been regarded as clinically important,27 and in 
reports from previous studies,l4,19'21’27'31 such a large difference is often statistically 
significant unless the subgroups are very small.
Baseline QOL varied between centers. This could be explained by the differences in 
patient selection (site, stage, and Kamofsky performance status). However, the patterns 
of differences between groups and over time were similar when the specific subgroups 
of patients were compared between countries (results not shown). It was not the aim of 
this paper to report actual differences between groups, but rather more to demonstrate the 
ability of the questionnaires to detect expected differences between groups. Therefore, 
data are presented from all patients together in most of the analyses, even though country 
specific analyses were also carried out. The distribution of scores and the changes over 
time showed a similar pattern in all countries, indicating that there were no major 
translation problems.
At baseline, all scales and single items seemed to distinguish between subgroups of 
patients on the basis of site, Kamofsky performance status and stage of disease. There 
were no differences between site groups for the dryness in the mouth item, which is 
reasonable, because this is a treatment related side effect and not a symptom of disease. 
A higher level of problems with sexuality (represented in the HNSX scale) may be 
expected for the oral cancer patients compared with the others, because of the localization 
of the tumors. This was not confirmed at baseline, but there were clear differences in the 
HNSX scale for patients with high Kamofsky performance statuses compared with those 
with lower (<80) statuses.
The data on all scales and single items were skewed towards low values (few problems), 
but responses covered the full range of scores for most of the scales at all assessment time
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points. This supports our belief that the response categories are sensible.
The questionnaire was well accepted by the patients, and, except for the expected higher 
proportion of missing values for the sexuality items, there were few missing values. We 
were satisfied by the fact that more than 85% of patients answered these questions. We 
deliberately asked about sexual interest and enjoyment, not activity, and few patients were 
offended by our questions. However, quite often they felt that such questions were not 
applicable to them any longer because of their advanced age. Similar results were found 
in the field-testing of the EORTC breast cancer module,14 and a very low response rate 
in a population survey32 was also attributed to sexuality items. There were fewer missing 
values in the Dutch sample, probably because the questionnaires were reviewed by the 
investigators when they were returned.
The QLQ-C30, and previous versions of the H&N cancer module, have already been 
found to be valid and reliable for QOL assessments in H&N cancer patients.16"19 There are 
other disease-specific questionnaires available for QOL assessments in H&N cancer 
patients,33"36 but these do not allow for comparisons with data from patients with other 
types of cancer, and have mostly been used in their original language only. The exception 
is the Functional Assessment of Cancer Therapy-Head and Neck scale (FACT-HN),37,38 
which is built according to the same modular approach as that used with the EORTC 
questionnaire, and has been translated into various languages.39 The EORTC Quality of 
Life Study Group focuses on the involvement of patients and researchers from many 
countries when new modules are developed. This may improve the feasibility of the QLQ- 
H&N35 and other EORTC modules in multinational clinical trials.
The EORTC QLQ-H&N35 is now regarded as an EORTC phase IV module. No changes 
to items will be made until the analyses from the EORTC H&N field study are available. 
The EORTC field study may reveal a need for other minor modifications of the module. 
Until then, the current module is the definitive version and should be used without 
changes. (Both the QLQ-H&N35 and the QLQ-C30 are copyrighted instruments. Copies 
of the questionnaires, scoring instructions, and permission to use them (free of charge for 
academic users) can be obtained from the EORTC Data Center, Quality of Life Unit, 
Avenue E. Mounier 83 Bte 11, 1200 Brussels, Belgium). Data should be scored and 
analyzed according to the guidelines given here and elsewhere.22 
In conclusion, the EORTC QLQ-H&N35 has been developed according to the formal 
procedures specified by the EORTC Quality of Life Study Group. This article confirms 
the revised scale structure of the module and shows that the scales appear to be clinically 
sensitive and have psychometric validity. The conclusions will be tested further and 
confirmed in the large crosscultural EORTC H&N field study which involves
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approximately 700 patients in 12 countries. Pending final minor revisions that may arise 
after the EORTC field study, the results presented here provide the definitive details for 
the scoring and interpreting of the QLQ-H&N35.
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