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Abstract
Purpose Patients with head and neck cancer experience multiple complaints during treatment which also affect quality 
of life. The present study assessed predictors of temporal changes in quality of life over a 6-month period among patients 
treated for head and neck cancer.
Methods Patients completed questionnaires at the beginning (t1) and end (t2) of their hospital stay and 3 (t3) and 6 months 
(t4) thereafter. Quality of life was evaluated using EORTC QLQ-C30 and QLQ-H&N35. Descriptive statistics were computed 
across measurement points for different domains of quality of life; predictors were identified using general linear models.
Results Eighty-three patients (mean age: 58, SD = 11, 20.5% female) participated. Quality of life decreased during treatment 
and slowly recovered thereafter. From t1 to t4, there were adverse changes that patients consider to be relevant in physical 
and role functioning, fatigue, dyspnea, insomnia, loss of appetite, financial difficulties, problems with senses and teeth, 
limited mouth opening, mouth dryness, social eating, coughing, and sticky saliva. Temporal changes in global quality of life 
between t1 and t2 were predicted by tumor stage (B = − 5.6, p = 0.04) and well-being (B = 0.8, p = 0.04); radiotherapy was a 
predictor of temporal changes in physical functioning (B = − 12.5, p = 0.03).
Conclusions Quality of life decreases during treatment, half a year after hospital stay there are still restrictions in some areas. 
A special focus should be given on head and neck cancer patient’s quality of life in the aftercare.
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Introduction

Quality of life has emerged as an important treatment 
outcome for cancer patients. Accordingly, the number of 
research studies that have focused on the quality of life of 

patients with head and neck cancer has rapidly increased 
over the past few years. Numerous cross-sectional and pro-
spective studies have shown that quality of life is extremely 
poor after a cancer diagnosis and continues to deteriorate 
during treatment [1–3]. Fortunately, most quality of life 
domains demonstrate improvement and some even return 
to baseline levels at one-year follow-up [4, 5]. Quality of 
life domains that are adversely affected for a longer dura-
tion include problems that affect the teeth, senses, sexuality, 
mouth (e.g., limited mouth opening, mouth dryness), and 
physical function [1, 5, 6]. Treatment factors significantly 
influence quality of life trajectories. Patients with feeding 
tube placement and those who have undergone radiotherapy 
are particularly impaired [5, 7]. In addition, the treatment 
for head and neck cancer is often accompanied by pain, eat-
ing, communication, and breathing problems, and occasional 
visual changes that can adversely affect quality of life [8, 
9]. Further, social interactions can be limited by impaired 
communication, and emotional expression can be adversely 
affected depending on the tumor region. As a result, head 
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and neck cancer patients have a high risk for perceived stig-
matization, which can result in social withdrawal [10]. Fur-
ther, the prevalence of depression is the highest among this 
group than among patients with other types of cancers [11].

Additionally, quality of life predicts the overall survival 
of patients with head and neck cancer [12, 13]. In particular, 
pre-treatment physical functioning is a strong predictor for 
survival [14]. Furthermore, changes in global quality of life 
scores from pre-treatment to posttreatment (6 months after 
treatment) are associated with the overall survival of patients 
with head and neck cancer [14]. Thus, it is necessary to 
assess quality of life across different time points because of 
their prognostic implications for survival [15].

Even though abundant data on the quality of life of head 
and neck cancer patients are available, only a few studies 
have examined longitudinal changes in different quality of 
life domains within this population. Although some studies 
have examined whether clinical and psychosocial variables 
and different types of treatments predict quality of life, very 
few studies have analyzed the predictors of longitudinal 
changes in quality of life. Additionally, statistically signifi-
cant changes are not always equivalent to clinically relevant 
changes.

In the present study, we examined the quality of life of 
head and neck cancer patients across a 6-month period. The 
specific aims of the study were to (1) measure quality of life 
across four time points, (2) analyze improvements or dete-
riorations in different quality of life domains across the study 
period, and (3) identify the predictors of temporal changes 
in quality of life domains that cancer patients consider to 
be relevant.

Patients and methods

Design and data collection

In this prospective study, all the patients who had been 
admitted to the Departments of Oto-Rhino-Laryngology 
and Radio-Oncology at the University Hospital Leipzig 
between October 2012 and June 2014 for the treatment 
of head and neck cancer were eligible for inclusion in the 
study sample. The sample exclusion criteria were as fol-
lows: no histologically confirmed malignancy, no written 
informed consent, age < 18 years, and a lack of fluency in 
the German language. Study nurses contacted patients with 
primary as well as recurrent diseases shortly after admis-
sion and informed them about the nature, procedure, and 
aims of the study. After they had provided written informed 
consent, the patients were interviewed upon hospitalization 
(t1), at hospital discharge (t2), and 3 (t3), and 6 months after 
baseline (t4). At t1 and t2, data were collected electroni-
cally using the Computer-based Health Evaluation System 

(CHES) software [16]. At t3 and t4, the participants were 
telephonically contacted and interviewed. This study was 
granted ethical approval by the institutional review board of 
Leipzig University (#210-12-02072012).

Instruments

Quality of life was measured at baseline and all follow-ups 
using the European Organisation for Research and Treat-
ment of Cancer Quality of Life Core Questionnaire (EORTC 
QLQ-C30) and Head and Neck Module (EORTC QLQ-
H&N35). These are self-report questionnaires that are used 
in clinical studies on cancer [17, 18]. In total, the EORTC 
QLQ-C30 consists of 30 items that can be summarized into 
5 functional scales and 3 multi-item, and 6 single-item scales 
that assess cancer-related symptoms and global quality of 
life. The EORTC QLQ-H&N35 consists of 35 items, which 
constitute 7 multi-item and 11 single-item symptom scales. 
Responses are given on a four-point Likert scale that ranges 
from 1 (“not at all”) to 4 (”very much”), with the exceptions 
of (1) items that measure global quality of life for which the 
rating scale ranges from 1 (“very poor”) to 7 (“excellent”) 
and (2) 5 yes–no items (painkillers, nutritional supplements, 
feeding tube, weight loss, and weight gain). The measures 
were scaled from 0 to 100, whereby higher scores on the 
functional and global quality of life scales and lower scores 
on the symptom scales indicate better quality of life [19]. 
Overall, the reliability and validity of the EORTC QLQ-C30 
and EORTC QLQ-H&N35 have been found to be acceptable 
[20, 21].

Clinical data were ascertained from medical reports. 
Tumor stage was classified according to the Union for Inter-
national Cancer Control [UICC] classification system sev-
enth edition [22].

The participants provided information about their socio-
demographic characteristics (age, gender, education) in 
response to structured questions. Educational level was 
defined as the highest educational qualification of the patient 
(none, apprenticeship, higher, university). This variable was 
consequently dichotomized as follows: low (none, appren-
ticeship) and high educational level (higher, university).

Emotional well-being was assessed using the Hospital 
Anxiety and Depression Scale (HADS) [23]. This self-report 
instrument, which is suitable for use with nonpsychiatric 
samples, consists of 14 items, and the corresponding item 
scores can be summarized into a total score. A score that is 
greater than or equal to 13 is indicative of clinically relevant 
distress in a patient with cancer [24].

Statistical analysis

Pearson’s χ² and independent-samples t tests were used 
to compare participants and non-participants as well as 
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dropouts and study completer. The scores of the functional 
and symptom scales were calculated in accordance with 
the guidelines of the EORTC [19]. Descriptive statistics, 
namely, means and standard deviations, were computed for 
quality of life. Temporal changes in quality of life were ana-
lyzed by examining absolute pairwise differences between 
different measurement time points. To identify the predic-
tors of temporal changes in quality of life from t1 and t2, 
multivariate linear regression analysis was conducted. The 
dependent variables were the quality of life domains in 
which scores had changed by five or more points; patients 
consider this to be a minor change in quality of life [25]. 
Because not all participants completed the EORTC QLQ-
H&N35, this analysis was undertaken only for the data that 
were collected using the EORTC QLQ-C30. The following 
independent variables were entered into all the regression 
models: age, tumor stage (I–IV), radiotherapy (yes, no), edu-
cational level (low, high), and well-being (continuous vari-
able). Data analyses were conducted using the IBM  SPSS® 
Statistics Version 25.

Results

Sample characteristics

A total of 111 patients were admitted to the two aforemen-
tioned departments for treatment of head and neck cancer 
during the study period. Of those, 28 (25%) patients had 
declined to participate in the study (reasons: lack of interest 
n = 19, too distressed because of the disease n = 3, mentally 
distressed n = 3; 3 did not provide any reason). Baseline data 
were available for 81 patients, and 2 patients were included 
in the study after t1 because the interviewer had been noti-
fied at a later time. Sixty-five (78%) of the 83 study partici-
pants also participated at t2, but only 64 of them provided 
data about their quality of life. Further, 51 (61%) and 46 
(55%) of them participated at t3 and t4, respectively. Par-
ticipants had dropped out of the study for the following rea-
sons: patient declined to continue to participate in the study 
(n = 13 (t2), 23 (t3), 27 (t4)), patient could not be contacted 
(n = 1, 3, 2), patient was not capable of being interviewed 
(n = 4, 2, 2), and patient was deceased (n = 0, 4, 6).

Participants and non-participants did not differ in age 
(p = 0.44), sex (p = 0.25), and tumor stage (p = 0.88). 
Patients who completed all the follow-up measurement 
across the different time points differed from dropouts and 
those who had missed a few interviews between t1 and t4 in 
age (Mdropout = 61.5 years, Mcompleter = 55.0 years; p = 0.01) 
but not in sex (p = 0.83), tumor stage (p = 0.44), educational 
level (p = 0.32), and well-being (p = 0.06) at t1 as well as 
radiotherapy status at t2 (p = 0.27). With regard to base-
line levels of quality of life, patients who had completed 

the assessments across all the different time points dif-
fered from dropouts in only one variable, namely, dyspnea 
(Mcompleter = 12.8, Mdropout = 30.2; p = 0.05).

The ages of the participants ranged from 28 to 83 years 
(Mage = 58 years), and 20.5% of them were women. Most 
of the participants had primary cancers. A majority of the 
patients had tumor stage IV and had completed post-com-
pulsory education (Table 1).

Table 1  Demographic and medical characteristics of the study par-
ticipants (n = 83)

Variables Number Percent

Age at baseline
 Mean [SD] in years 58.3 [10.8]

Sex
 Female 17 20.5

Tumor stage
 0/I 5 6.0
 II 8 9.6
 III 13 15.7
 IV 56 67.5
 Unknown 1 1.2

Type of cancer
 Primary 69 83.1
 Recurrent 9 10.8
 Metastatic 3 3.6
 Secondary 1 1.2
 Unknown 1 1.2

Tumor site
 Larynx 16 19.3
 Pharynx 18 21.7
 Oral cavity 13 15.7
 Tonsil 13 15.7
 Tongue 16 19.3
 Other 7 8.4

Radiotherapy by t2
 Yes 32 38.6
 No 48 57.8
 Unknown 3 3.6

Chemotherapy by t2
 Yes 17 20.5
 No 63 75.9
 Unknown 3 3.6

School education
 Compulsory 16 19.3
 Post-compulsory 51 61.4
 College 15 18.1
 Unknown 1 1.2

Distress at baseline
 Mean [SD] HADS points 11.5 [8.2]
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Temporal changes in quality of life

The means for the functional and symptom scale scores 
across the four measurement points are presented in Table 2. 
Because the EORTC QLQ-H&N35 was distributed only 
within the head and neck ward, patients who were treated 
in the radiation clinic did not complete this questionnaire. 
All domains except emotional functioning, dyspnea, and 
limited mouth opening had deteriorated between t1 and t2 

(Table 3). Quality of life domains that had further declined 
by t3 were as follows: physical and social functioning, nau-
sea and vomiting, loss of appetite, diarrhea, financial dif-
ficulties, sensory problems, sexuality, problems with teeth, 
limited mouth opening, mouth dryness, coughing, and feel-
ing ill. Emotional functioning and dyspnea had worsened 
between t2 and t3 even though they had improved between 
t1 and t2. Between t3 and t4, the following quality of life 
domains had worsened: physical, emotional, and cognitive 

Table 2  Quality of life up to 6 
months after hospitalization, 
mean (SD)

EORTC QLQ-C30 Quality of Life Questionnaire-Core module 30-questions, EORTC QLQ-H&N35 Quality 
of Life Questionnaire-Head and Neck module 35-questions, t1 beginning of hospital stay, t2 end of hospital 
stay, t3 3 months after baseline, t4 6 months after baseline

Domain t1 
n = 81

t2 
n = 64

t3 
n = 51

t4 
n = 46

EORTC QLQ-C30
 Global quality of life 53.7 (22.9) 47.7 (20.2) 57.5 (16.6) 58.3 (22.5)

Functional scales
 Physical functioning 79.8 (21.9) 71.1 (24.3) 74.4 (23.7) 75.7 (24.7)
 Role functioning 70.4 (34.8) 40.4 (34.4) 58.2 (34.2) 66.3 (33.1)
 Emotional functioning 68.6 (25.5) 70.4 (23.9) 72.2 (22.4) 71.4 (24.6)
 Cognitive functioning 84.8 (22.1) 81.3 (22.5) 85.0 (20.9) 83.7 (20.3)
 Social functioning 80.0 (30.4) 73.4 (33.0) 73.2 (29.1) 78.3 (25.3)

Symptom scales
 Fatigue 28.4 (27.7) 39.4 (29.8) 35.1 (27.4) 34.8 (29.4)
 Nausea and vomiting 4.7 (14.5) 7.6 (19.2) 9.5 (19.8) 5.1 (12.6)
 Pain 32.7 (34.9) 41.9 (37.6) 28.8 (32.7) 30.4 (29.3)
 Dyspnea 21.8 (33.0) 22.4 (29.7) 20.3 (29.9) 19.6 (27.7)
 Insomnia 31.3 (37.4) 40.6 (36.4) 32.0 (35.9) 34.1 (34.8)
 Appetite loss 17.7 (32.8) 22.8 (34.3) 29.4 (35.7) 20.3 (31.0)
 Constipation 8.6 (19.6) 12.5 (28.2) 9.8 (20.3) 10.1 (19.7)
 Diarrhea 2.5 (8.8) 5.2 (19.0) 3.9 (14.4) 6.5 (19.4)
 Financial difficulties 7.4 (21.1) 12.5 (26.9) 21.8 (31.6) 29.0 (34.1)

EORTC QLQ-H&N35 symptom scales n = 49 n = 33 n = 27 n = 27
 Pain in the mouth 23.2 (27.9) 31.6 (31.2) 28.9 (28.6) 27.5 (26.4)
 Swallowing 21.2 (29.3) 48.4 (33.0) 42.0 (29.4) 30.6 (24.0)
 Senses problems 18.7 (29.8) 26.8 (33.1) 37.5 (34.1) 25.3 (27.1)
 Speech problems 30.2 (32.2) 45.8 (34.9) 30.0 (25.7) 30.0 (24.0)
 Trouble with social eating 27.7 (35.8) 40.8 (36.1) 38.4 (29.3) 39.5 (33.8)
 Trouble with social contact 10.2 (14.8) 15.4 (21.1) 11.7 (15.9) 11.4 (17.1)
 Less sexuality 48.9 (43.4) 50.6 (42.4) 51.9 (36.3) 44.4 (35.7)
 Problems with teeth 16.7 (32.5) 17.2 (27.8) 31.0 (40.5) 28.4 (34.2)
 Problems opening mouth 19.3 (30.9) 26.3 (38.0) 39.3 (40.6) 46.9 (42.6)
 Dry mouth 20.0 (32.3) 27.3 (34.8) 52.4 (34.5) 59.3 (39.6)
 Sticky saliva 26.0 (37.1) 45.5 (38.9) 41.7 (34.7) 42.0 (40.9)
 Coughing 33.3 (32.3) 38.4 (38.3) 40.5 (35.6) 38.3 (28.8)
 Feeling ill 25.3 (31.3) 46.5 (37.2) 46.4 (37.8) 37.2 (35.7)
 Pain killers 47.9 (50.5) 72.7 (45.2) 48.2 (50.9) 40.7 (50.1)
 Nutritional supplements 30.6 (46.6) 48.5 (50.8) 38.5 (49.6) 40.7 (50.1)
 Feeding tube 16.7 (37.7) 59.4 (49.9) 34.6 (48.5) 44.4 (50.6)
 Weight loss 39.6 (49.4) 48.5 (50.8) 40.7 (50.1) 25.9 (44.7)
 Weight gain 8.3 (27.9) 9.1 (29.2) 18.5 (39.6) 18.5 (39.6)
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functioning, fatigue, dyspnea, insomnia, constipation, diar-
rhea, financial difficulties, limited mouth opening, mouth 
dryness, and feeding tube status. Quality of life domains 
with adverse changes between t1 and t4 that patients con-
sider to be relevant [25, 26] were as follows: physical and 
role functioning, fatigue, dyspnea, insomnia, loss of appetite, 
financial difficulties, problems with senses and teeth, limited 

mouth opening, mouth dryness, social eating, coughing, and 
sticky saliva.

Predictors of temporal changes in quality of life

To identify the predictors of temporal changes in qual-
ity of life between t1 and t2, we calculated exploratory 

Table 3  Mean changes 
in quality of life between 
measurement points

EORTC QLQ-C30 Quality of Life Questionnaire-Core module 30-questions, EORTC QLQ-H&N35 Quality 
of Life Questionnaire-Head and Neck module 35-questions, t1 beginning of hospital stay, t2 end of hospital 
stay, t3 3 months after baseline. t4 6 months after baseline
a Positive values indicate improvements in functional scales and deterioration in symptom scales
* Patients who completed both measurements

Domain ∆t1–t2 
n = 62*

∆t2–t3 
n = 47*

∆t3–t4 
n = 44*

∆t1–t4 
n = 44*

EORTC QLQ-C30
Global quality of life − 5.43 7.58 1.19 1.34
Functional  scalesa

 Physical functioning − 6.56 − 2.27 − 0.3 − 12.13
 Role functioning − 26.88 15.6 7.58 − 5.68
 Emotional functioning 3.63 − 3.02 − 1.71 3.98
 Cognitive functioning − 2.42 0.0 − 1.9 − 4.17
 Social functioning − 1.35 − 0.71 7.96 − 0.76

Symptom  scalesa

 Fatigue 9.32 − 1.65 0.26 10.35
 Nausea and vomiting 1.61 2.48 − 4.93 0.76
 Pain 6.99 − 12.77 − 0.76 0.38
 Dyspnea − 1.62 0.71 1.51 7.58
 Insomnia 12.37 − 8.51 2.27 7.57
 Appetite loss 5.72 12.43 − 14.4 6.48
 Constipation 3.76 − 1.42 0.76 3.03
 Diarrhea 1.61 0.71 2.27 5.3
 Financial difficulties 1.61 8.74 6.49 18.94

EORTC QLQ-H&N35 symptom  scalesa n = 25 n = 25 n = 25 n = 25
 Pain in the mouth 4.08 − 5.31 − 4.43 − 3.13
 Swallowing 20.58 − 6.54 − 10.92 2.73
 Senses problems 6.21 10.42 − 14.36 8.81
 Speech problems 14.77 − 11.85 − 1.57 0.41
 Trouble with social eating 10.88 − 1.2 − 2.82 6.31
 Trouble with social contact 4.86 − 2.5 − 1.18 1.36
 Less sexuality 2.5 5.13 − 4.34 3.9
 Teeth 0.34 9.92 − 6.41 15.04
 Opening mouth − 0.06 9.33 0.87 16.62
 Dry mouth 4.43 19.25 4.36 34.57
 Sticky saliva 15.47 − 4.76 − 5.59 13.81
 Coughing 4.4 4.37 − 8.15 6.38
 Felt ill 18.5 2.38 − 13.33 11.31
 Pain killers 23.91 − 30.74 − 5.69 − 13.57
 Nutritional supplements 18.98 − 15.22 − 3.21 3.86
 Feeding tube 42.35 − 19.2 4.81 22.14
 Weight loss 10.15 − 15.22 − 17.08 − 11.29
 Weight gain 0.86 6.68 − 0.77 8.86
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linear models for quality of life domains with change scores 
between t1 and t2 that were > 5 points as dependent vari-
ables. Since the independent variables contained missing 
data, the analyses were conducted using a sample of 60 
patients. We found that global quality of life had deterio-
rated among patients with higher tumor stages (B = − 5.6, 
p = 0.04) and improved among patients with poor emotional 
well-being (B = 0.8, p = 0.04) at t1. Physical functioning had 
worsened among patients who had received radiotherapy 
(B = − 12.5, p = 0.03) at t2 (Table 4). The independent vari-
ables did not predict temporal changes in role functioning, 
fatigue, pain, loss of appetite, and insomnia. Changes in 
functional and symptom scale scores were not associated 
with educational level.

Discussion

The present study investigated temporal changes in qual-
ity of life among head and neck cancer patients up to 
6 months after hospitalization. Consequently, the findings 
offer insights into the quality of life domains that improve or 
worsen during this time period. Furthermore, we identified 
the predictors of temporal changes in quality of life between 
t1 and t2 that patients consider to be relevant.

Temporal changes in quality of life

Consistent with the findings of past studies that have been 
conducted among head and neck cancer patients, our results 
show that almost all the quality of life domains had deterio-
rated during cancer treatment and slowly improved thereaf-
ter [1, 3]. Whereas some domains had returned to baseline 
levels within half a year (e.g., pain, speech problems), some 
remained problematic. Mouth dryness was the quality of 
life domain that demonstrated the most evident changes. 
Patients reported an average increase of 34.6 points for this 

symptom; this is indicative of a substantial temporal change 
in this quality of life domain [25]. Other studies have also 
shown that mouth dryness is the quality of life domain that 
demonstrates the greatest deterioration across time [1, 27]. 
Radiotherapy, which is a common treatment modality for 
head and neck cancer, has several side effects, of which 
mouth dryness is one of the most common. This occurs as a 
result of the irritation of the salivary glands [28]. The sec-
ond largest change was found to be an increase in financial 
difficulties. Similar results were found in other studies that 
were conducted among patients with head and neck cancer 
and partial and total laryngectomy [4, 29, 30]. A possible 
explanation for this finding is that patients with head and 
neck cancer have very little or no financial savings because 
this cancer is more common among low income individuals 
[31]. Financial burden is mostly attributable to fuel costs, 
food preparation at home, dietary changes, and a loss of 
earnings [32]. Also other problems seem to be more pro-
nounced among patients with a low socioeconomic status 
[33]. Patients also reported relevant changes in physical 
functioning. This is consistent with past findings that physi-
cal functioning remains impaired even after 3 years after 
diagnosis [1, 5, 34]. This may be attributable to the side 
effects of the treatment; for example, shoulder disability, 
neck pain, and reduced cervical mobility are reported by 
patients after they receive cancer treatment [35, 36].

Predictors of temporal changes in quality of life

Another aim of this study was to identify the predictors of 
changes in quality of life between t1 and t2. We found that 
radiotherapy status was a significant predictor of changes in 
physical functioning. As mentioned earlier, the side effects 
of cancer treatments strongly influence the physical func-
tioning of patients with head and neck cancer. In particu-
lar, loss of sensation and neck pain have been reported by 
patients who have been undergone radiotherapy [35, 37]. In 

Table 4  Predictors of changes 
in quality of life between 
admission to hospital and 
hospital discharge (n = 60)

EORTC QLQ-C30 Quality of Life Questionnaire-Core module 30-questions
a All models are adjusted for age

Radiotherapy Tumor stage Education Emotional well-
being

B CI B CI B CI B CI

EORTC QLQ-C30a

 Global quality of life − 7.3 − 18.7, 4.0 − 5.6 − 10.9, − 0.3 − 6.6 − 19.1, 5.8 0.8 0.1, 1.5
 Physical functioning − 12.5 − 24.1, − 1.0 − 1.4 − 6.9, 4.0 7.7 − 5.2, 20.7 0.5 − 0.3, 1.3
 Role functioning − 9.2 − 31.4, 13.0 − 2.7 − 13.2, 7.7 14.8 − 10.0, 39.6 1.4 − 0.0, 2.9
 Fatigue 15.5 − 2.2, 33.2 6.5 − 1.8, 14.9 − 6.5 − 26.3, 13.3 − 0.8 − 2.0, 0.4
 Pain 3.1 − 14.3, 20.5 0.7 − 7.5, 9.0 1.1 − 18.4, 20.6 − 1.0 − 2.1, 0.2
 Insomnia − 6.2 − 25.4, 13.0 1.2 − 7.9, 10.3 − 2.2 − 23.7, 19.3 − 0.1 − 1.4, 1.1
 Appetite loss − 8.4 − 27.7, 10.9 6.5 − 3.4, 16.4 8.6 − 13.2, 30.5 − 0.4 − 1.7, 0.9
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our study, tumor stage predicted changes in global quality of 
life. This can be contrasted against other findings that cancer 
stage has no effect on quality of life a year after treatment 
[5, 38]. In our study, quality of life was assessed both before 
and after hospitalization; therefore, the stage of the disease 
may be highly correlated with the reception of treatment and 
may consequently overlap with side effects. Finally, distress 
predicted global quality of life in this study. Contrary to past 
findings, higher levels of distress at t1 were associated with 
positive changes in quality of life between t1 and t2 in our 
study [5]. This may be attributable to the fact that patients 
who are highly distressed at the beginning of their hospital 
stay adjust to their cancer diagnosis, whereas those with low 
levels of distress realize the adverse consequences of their 
disease only at a later time. Of the 22 patients who were 
classified as “distressed” at t1 (HADS ≥ 13 points) [39], 
7 (32%) of them were not distressed at t2. Further, global 
quality of life was negatively related to distress at both t1 
and t2. Educational level was not associated with changes 
in quality of life.

Fortunately, patients also demonstrated improvements 
in some quality of life domains. Emotional functioning 
had increased by four points between baseline and t4. This 
change may be attributable to chance or adaptive coping. 
Improvements in mental well-being after a cancer diagnosis 
were also found in another study [34].

Limitations

The present study has a few methodological limitations 
that need to be considered when the results of this study are 
interpreted. Since the participants of the present study were 
the control group of another intervention study, data could 
be collected only until 6 months after baseline. Further, the 
sample size was small; as a result, other potential prognos-
tic variables were not entered into the regression models. 
The sizes of the subgroups that varied in tumor sites were 
small; therefore, tumor site, which is an otherwise impor-
tant variable, was not examined as a predictor [40, 41]. As 
a result of the heterogeneity of the study population, the 
results may not be generalizable to all corresponding sub-
groups and may differ between patients with different tumor 
sites. Furthermore, 43% of the participants had dropped 
out by t4. Although dropouts and those who completed all 
the follow-up assessments differed only in age, the present 
results may be biased. Finally, we did not collect data about 
the type of radiotherapy that the patients had received, and 
this may have had an impact on their quality of life. Despite 
these limitations, the present findings offer insights into the 
variables that predict changes in quality of life domains that 
demonstrate a decrease of five or more points between the 
beginning and end of hospital stay.

Conclusions

In sum, we found that almost all quality of life domains 
had deteriorated during hospital stay and had slowly 
recovered half a year later. Nevertheless, there are some 
domains with adverse changes between t1 and t4 that 
patients consider to be relevant: physical and role func-
tioning, fatigue, dyspnea, insomnia, loss of appetite, finan-
cial difficulties, problems with senses and teeth, limited 
mouth opening, mouth dryness, social eating, coughing, 
and sticky saliva. Because quality of life is a prognostic 
factor that influences the survival of head and neck cancer 
patients, data should be routinely collected as a part of 
aftercare. Further, financial problems should be assessed 
and discussed during follow-up consultations because 
this seems to be a relevant issue that confronts head and 
neck cancer patients. Early inclusion of social workers in 
cancer treatment can facilitate the provision of informa-
tion about financial support to patients. Future researchers 
must replicate this research study using a larger sample. 
We also encourage future researchers to examine subgroup 
differences and compare the quality of life of patients with 
different tumor sites. Additionally, it may be beneficial 
to conduct qualitative studies to assess the main reasons 
that underlie the financial difficulties that are faced by 
this group so that targeted information can be provided 
to them.
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