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Background: Patients with head and neck cancer (HNC) have a potentially severe diagnosis 

and often suffer from tumor-related pain as well as from adverse side effects of treatment such 

as radiotherapy (RT). Knowledge about quality of life (QoL) during early RT in this group is 

limited and should be assessed in relation to diagnosis and treatment.

Purpose: The purpose of this cross-sectional study was to identify potential factors that may 

influence QoL in patients with HNC during the early stages of RT (no later than two weeks of 

ongoing RT). We hypothesized that pain intensity, pain interference, catastrophizing, and mood 

disturbances are associated with QoL during early RT.

Patients and methods: In this study, 54 patients (53% of eligible patients) diagnosed with 

HNC were consecutively recruited from the regular flow to the Pain and Rehabilitation Center 

at Linköping University. The patients completed self-reported questionnaires on sociodemo-

graphics, pain intensity, pain interference, anxiety, depression, pain catastrophizing, and QoL.

Results: The patients in this study scored high for QoL, low for pain intensity, and low for pain 

interference. The patients reported minor depressive symptoms and anxiety symptoms. Regres-

sion analyses showed that pain intensity and depressive symptoms negatively influenced QoL. 

Conclusion: No later than two weeks of RT, pain intensity and depression negatively influenced 

QoL in patients with HNC. Early screening for pain and depression in a targeted preventive 

strategy might maintain QoL during the course of the RT for patients with HNC. This assump-

tion needs to be further investigated.

Keywords: pain, quality of life, head and neck cancer, radiotherapy, cross-sectional study

Introduction
It is well known that patients diagnosed with head and neck cancer (HNC) often suffer 

from impaired quality of life (QoL).1,2 Patients with HNC who are receiving anticancer 

treatment experience extensive social consequences and psychological impacts such as 

anxiety and depression.3,4 As early as the treatment phase, patients with HNC have – a 

previous research has reported that they experience existential fear of death – a sense 

of meaninglessness and feelings of guilt.5

Patients with HNC have the highest prevalence of pain among the patients with 

cancer,6 and a pain prevalence of ~60% at diagnosis and 55% during treatment has 

been reported.7 Pain in patients with HNC may be related to tumor as well as to side 

effects of radiotherapy (RT), which is a common method of treatment for HNC.8

A cancer diagnosis in combination with pain negatively affects perceived health, 

including anxiety and depression.3,9 A study has shown that individuals with newly 

diagnosed cancer quite suffer from multiple symptoms associated with the disease itself 
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as well as with the treatment.10 Another major concern is pain 

catastrophizing that magnifies the severity and impact of the 

pain.11 The occurrence of pain catastrophizing in HNC might 

increase the fear of treatment failure; moreover, catastrophizing 

has been positively related to pain and depression during RT.1

According to a concept of cancer pre-rehabilitation, it is 

important to identify and manage symptoms and impairments 

in patients recently diagnosed with cancer.12,13 Assessments 

of an individual’s needs and interventions tailored to these 

needs from the time between diagnosis and the start of cancer 

treatment can offer significant physical and psychological 

relief for patients.12,13 Patients with HNC have a potentially 

serious disease that might influence QoL even during the 

early stage of RT.14 At this stage of the disease, QoL might be 

possible to improve. Therefore, this study aimed to identify 

the potential factors that may influence the QoL in patients 

with HNC during the early stage of RT. We hypothesized that 

pain intensity, pain interference, mood disturbance, and cata-

strophizing impaired QoL during the early phase of RT, which 

in this study was no later than two weeks of ongoing RT.

Patients and methods
This cross-sectional study on HNC patients was performed 

at the Pain and Rehabilitation Centre, Linkoping University 

Hospital, Linkoping, Sweden. 

Participants and study procedure
Patients with HNC referred to the Pain and Rehabilitation 

Centre, Linkoping University Hospital, because of antici-

pated impending pain related to RT were invited to participate 

in the study. Ideally, the patients should have been included 

in the study before the start of RT. Because Swedish law 

restricts access to these patients before being referred to the 

Pain and Rehabilitation Centre, including these patients in 

our study before the start of RT was not feasible. Therefore, 

our sample was restricted to patients during their early stage 

of treatment that is no later than two weeks of ongoing RT.

The recruitment procedure consecutively followed the 

ordinary flow of patients from January 2015 to August 2016. 

Inclusion criteria were 18 years of age or older, enrollment 

for RT with curative intent, and ability to read, write, and 

understand Swedish. Verbal and written information about 

the study was delivered to all eligible patients by a trained 

research nurse in connection to a scheduled RT treatment 

session. After approximately one week, the presumptive par-

ticipants were contacted by telephone. If the patient decided 

to participate, a written consent was signed before inclusion 

in the study. The patients completed self-reported question-

naires on sociodemographics, pain and psychological symp-

toms, and QoL. To supplement information on the diagnosis, 

medical records were reviewed by one of the authors (AS). 

The study was approved by the regional ethical committee 

of Linköping University (diary number: 2014/356-31). The 

Code of Ethics of the World Medical Associations (Declara-

tion of Helsinki) was applied throughout the study. 

Questionnaires 
A survey questionnaire including five validated patient-

reported outcome measurements15–21 was used in this study.

Euro QoL-5 dimensions
The Euro QoL-5 dimension questionnaire (EQ-5D) assesses 

health outcome and perceived state of health. The question-

naire comprises five items: mobility, self-care, usual activi-

ties, pain and discomfort, and anxiety and depression. Each 

dimension has three levels: no problems, some problems, and 

extreme problems. The answers are coded on a scale of 1–3. 

The final individual score was calculated by an algorithm 

developed for EQ-5D; the EQ-5D score has a range from 

−0.5 to 1; negative values mean low QoL and 1 means no 

reduction in QoL. The EQ-5D scores were determined by 

applying scores from standard population values.

Euro quality of life vertical visual analog 
scale (EQ VAS)
The EQ VAS measures a respondent’s health on a vertical 

visual analog line with 100 scale steps with the endpoints 

labeled “best imaginable health state” and “worst imaginable 

health state”.

Brief pain inventory (BPI)
BPI measures how pain interferes with daily activities (seven 

items), and pain intensity (four items) was rated on a 0–10 

Likert scale. The scores were summed, and a mean value of 

the seven pain items of pain interference was calculated. This 

was also the case for the four pain intensity items. 

Hospital anxiety and depression scale
The hospital anxiety and depression scale (HADS) addresses 

anxiety (seven items) and depression (seven items), both 

with scores ranging from 0 to 21. Each item uses a four-

point Likert scale (ranging from 0 to 3) and the responses 

are summed. Higher scores indicate likelihood of anxiety or 

depressive symptoms. A score of ≤7 indicates a non-case, a 

score of 8–10 indicates a doubtful case, and a score of ≥11 

indicates a definite case. 
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Pain catastrophizing scale (PCS)
PCS is based on 13 items assessing the incidence of cata-

strophizing in relation to how individuals experience pain. 

Each item is rated on a five-point scale (0=not at all; 4=all 

the time). The maximum score is 52; a high score represents 

a worse situation.

Statistics
IBM Statistical Package for the Social Sciences version 23 

was used for statistical analysis. p-value <0.05 was set as 

the level of significance. Continuous data are presented as 

mean and standard deviation (SD) and the categorical data 

are presented as n (%). For comparisons between groups, 

Student’s t-tests and one-way analysis of variance (ANOVA) 

were performed. Pearson correlation test was used for bivari-

ate correlation between the dependent variables (EQ-5D and 

EQ VAS) and independent variables (BPI, PCS, and HADS). 

Data from these analyses are presented as p-values and cor-

relation coefficients.

Multivariable linear regression models were (furthermore 

undertaken) also used to investigate the possible associations 

between the dependent variables and independent variables. 

These results are presented as unstandardized (regression 

coefficients with 95% confidence intervals) and standardized 

regression coefficients (with p-values). Multicollinearity was 

assessed by examining the Pearson correlation coefficients 

between the examined variables. Bivariate correlation coef-

ficients ≥0.7 indicate risk of collinearity.

Results
Description of the patients
Of the 102 HNC patients who were invited to participate, 

54 (53%) agreed to take part in the study. The only reason 

reported for declining to participate in the study was poor 

health. Forty-five of the 54 patients were diagnosed with 

HNC and informed (in mean 6.7 weeks before inclusion 

in the study) on the curative intent. These 45 patients were 

continuously denominated as “newly diagnosed”. 

Nine patients out of 54 patients were diagnosed with 

HNC and informed (in mean 160 weeks before inclusion in 

the study) on the curative intent. These nine patients were 

continuously denominated as “non-newly diagnosed”. Of the 

nine non-newly diagnosed patients, seven patients had under-

gone surgery once between 2013 and 2015, one patient had 

undergone surgery in 2001, 2008, and 2015, and one patient 

had received RT in 2010. The types of HNC are presented in 

Table 1. The patients completed the questionnaires in a mean 

of 6 days (SD 3 days) after the start of RT.

Sociodemographic data
Sociodemographics of the participants are listed in Table 2. 

About half the participants were older adults and the majority 

were men. Most patients cohabitated, and a majority were 

former smokers or smokers and a minority had a university 

degree (defined as a high education level in this study). 

Description of the dependent and 
independent variables
The mean values for QoL were high and the mean values 

for pain intensity and pain interference were low (Table 3). 

Likewise, low mean values were found for HAD-anxiety, 

HAD-depression, and pain catastrophizing. Differences in 

Table 1 Types of tumors found among the 54 patients

Types of tumors Number (%) 

Oral cavity
Tongue 8 (14.6)
Gingiva 5 (9.0)
Hard palate 1 (1.8)
Other oral cavity cancer 1 (1.8)

Pharynx 
Tonsillar 13 (23.9)
Base of tongue 6 (10.9)

Larynx 
Larynx 5 (9.0)
Glottis 1 (1.8)

Other types 
Nasopharynx 1 (1.8)
Salivary glands 8 (14.6)
Thyroid 1 (1.8)
Lip 1 (1.8)
Cancer of unknown primary location 4 (7.2)

Table 2 Sociodemographic characteristics of the 54 patients

Variables Number (%) 

Age (years)
≤65 23 (42.6)

>65 31 (57.4)
Sex 

Men 36 (66.7)
Women 18 (33.3)

Living situation 
Cohabitant 35 (63.6)
Non-cohabitant 20 (36.4)

Education
Elementary school 10 (18.2)
Secondary upper school/vocational training 23 (41.8)
University degree 22 (40.0)

Smoking habits 
Non-smoker 23 (41.8)
Smoker 9 (16.3)
Ex-smoker 23 (41.8)
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all examined variables with respect to sociodemographic 

characteristics are also summarized in Table 3. Only HAD-

depression (HAD-D) differed significantly in relation to 

education level (p<0.05). 

Regression analyses
Before the regression analysis, multicollinearity was 

observed for BPI interference and BPI intensity (i.e., bivari-

ate correlation >0.7), and only pain intensity was entered 

into the regression models because it provides a stronger 

relationship with the dependent variables (EQ-5D and EQ 

VAS). In the regression model with EQ-5D as a dependent 

variable, pain intensity (BPI intensity) and depression (HAD-

D) were significant regressors (Table 4). These associations 

remained significant after adjustments for age, gender, 

living status, education, smoking habits, and weeks from 

diagnosis to inclusion in the study (newly diagnosed and 

non-newly diagnosed). In the regression model with EQ 

VAS as dependent variable, pain intensity (BPI intensity) 

and depression (HAD-D) also were significant regressors 

(Table 5). Likewise, adjustments from the earlier variables 

did not alter the results. Hence, the regression models showed 

that pain intensity and depression negatively influenced both 

dimensions of QoL.

Discussion
This study found that patients diagnosed with HNC and who 

recently began RT reported preserved QoL, low pain inten-

sity and pain interference, and minor depressive or anxiety 

symptoms. The results of the regression analysis showed that 

only pain intensity and depression negatively influenced QoL 

as measured by the EQ-5D and EQ VAS. 

The EQ-5D score was equal to the general Swedish popu-

lation; the total EQ-VAS was slightly deteriorated.22,23 This 

inconsistency might be because the EQ-5D covers physical 

symptomatology such as mobility and psychological symp-

tomatology that are not particularly affected in the early stage 

of the disease, while the EQ-VAS expresses a more general 

concept of perceived health. Our patients reported preserved 

QoL compared to international general populations.24 A 

global network of scientists reported highest self-expression 

values, meaning a high level of trust in Sweden.25 Hence, the 

high QoL obtained in this study might be due to the trust in 

the Swedish social welfare and health care system.

Table 3 Distribution of mean values (±standard deviations) and comparisons among the examined variables in relation to the 
sociodemographic characteristics of the 54 patients

Variables EQ-5D EQ-VAS BPI intensity BPI interference HAD-anxiety HAD-depression PCS

All patients 0.818 (±0.23) 77.27 (±17.53) 1.39 (±1.68) 1.04 (±1.34) 3.47 (±3.47) 2.72 (±3.00) 8.88 (±9.67)
Age (years)

≤65 0.770 (±0.29) 76.83 (±15.91) 1.13 (±1.56) 1.00 (±1.41) 4.27 (±3.44) 2.91 (±2.56) 8.04 (±7.67)
>65 0.854 (±0.18) 77.62 (±19.00) 1.57 (±1.77) 1.06 (±1.31) 2.90 (±3.45) 2.58 (±3.31) 9.55 (±11.10)

Comparisona (p-value) 0.200 0.873 0.342 0.871 0.160 0.699 0.582
Sex 

Men 0.830 (±02.26) 77.50 (±17.90) 1.40 (±1.64) 1.17 (±1.50) 3.43 (±3.84) 3.00 (±3.29) 9.11 (±9.11)
Women 0.793 (±0.20) 76.83 (±17.34) 1.36 (±1.81) 0.76 (±0.91) 3.56 (±2.75) 2.17 (±2.33) 8.38 (±11.15)

Comparisona (p-value) 0.588 0.898 0.928 0.315 0.901 0.344 0.803
Living situation 

Cohabitant 0.812 (±0.25) 77.18 (±18.03) 1.52 (±1.78) 1.25 (±1.47) 4.09 (±3.70) 3.06 (±3.39) 10.68 (±10.87)
Non-cohabitant 0.830 (±0.21) 77.44 (±17.06) 1.14 (±1.49) 0.63 (±0.96) 2.37 (±2.79) 2.11 (±2.08) 5.50 (±5.72)

Comparisona (p-value) 0.791 0.959 0.429 0.118 0.084 0.272 0.066
Education

Elementary school 0.752 (±0.23) 71.50 (±18.72) 2.32 (±1.62) 1.67 (±1.39) 3.40 (±2.91) 3.90 (±2.33) 14.67 (±13.90)
Secondary upper school/

vocational training
0.804 (±0.28) 78.90 (±21.74) 0.96 (±1.70) 0.87 (±1.49) 4.52 (±4.37) 3.38 (±3.83) 8.23 (±8.48)

University degree 0.863 (±0.20) 78.41 (±12.22) 1.38 (±1.59) 0.94 (±1.14) 2.50 (±2.46) 1.55 (±1.87) 7.10 (±1.19)
Comparisonb (p-value) 0.446 0.519 0.106 0.302 0.163 0.048 0.133
Smoking habits 

Non-smoker 0.836 (±0.23) 79.33 (±13.35) 0.82 (±1.10) 0.71 (±0.92) 2.90 (±2.95) 2.38 (±2.11) 8.14 (±10.01)
Smoker 0.758 (±0.25) 69.56 (±19.41) 1.87 (±1.94) 1.21 (±1.54) 2.89 (±2.76) 3.44 (±1.94) 5.25 (±4.95)
Ex-smoker 0.825 (±0.25) 78.45 (±20.06) 1.74 (±1.94) 1.27 (±1.58) 4.22 (±4.11) 2.74 (±3.95) 10.95 (±10.44)

Comparisonb (p-value) 0.703 0.351 0.118 0.369 0.401 0.681 0.328

Notes: aStudent’s t-tests were used for the comparisons; bone-way analysis of variance was used for the comparisons. Data presented as mean (SD).
Abbreviations: SD, standard deviation; EQ-5D, Euro QoL-5 dimension questionnaire; EQ-VAS, the European quality of life vertical25 visual analog scale; BPI, brief pain 
inventory; HAD, hospital anxiety and depression scale; PCS, pain catastrophizing scale.
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A study has reported higher QoL in early anticancer 

therapy compared to the end stage of treatment, including 

HNC patients,26 and these findings are partly in line with 

our results. Several studies display results contradictory to 

ours. Impairment of QoL has been found to be related to 

worries about the diagnosis and treatment in patients with 

recently discovered oral cancer.27 QoL has been reported to 

be impaired at the time of diagnosis as well as one month 

after diagnosis in patients with HNC.28

It is possible that our patients experienced less average 

pain and less interference by pain because they were not suf-

fering from the common side effects that often result from 

RT by the end of the second week.29

Another explanation for the preserved QoL might be the 

dilemma that patients experienced in admitting the potential 

severity of cancer diagnosis. According to a review, the 

prevalence of denial of cancer diagnosis has been found to 

exist in 47% of patients.30

In addition, the review studied whether denial influenced 

QoL and concluded that this issue could only be partially 

answered as denial might be well adaptive in severely ill 

cancer patients. It has also been shown that patients with 

cancer minimized negative emotions, attributing them to 

a normal cancer response to create the impression that the 

situation was under control and hoping to avoid disease 

progression, a mechanism that might have been present 

also in this study.31 The great majority of patients had been 

informed about the restorative treatment recently, and this 

may have contributed to the preserved QoL. When patients 

asked for details on treatment results (this was rare), they 

were informed explicitly that no guarantees for health recov-

ery could be given.

Table 4 Bivariate correlations and unadjusted and adjusted linear regression models of EQ-5D

Variables Correlations  
with EQ-5D (r)

p-value Regression coefficients p-value R2

Unstandardized (95% CI) Standardized

RLM1 34.7%
BPI intensity −0.502 <0.001 −0.050 (−0.093, −0.008) −0.341 0.022
HAD anxiety −0.319 0.020 0.000 (−0.025, 0.024) −0.007 0.970
HAD depression −0.507 <0.001 −0.030 (−0.060, 0.00) −0.372 0.049
PCS −0.238 0.090 0.002 (−0.006, 0.009) 0.064 0.651

RLM2 42.2%
BPI intensity −0.052 (−0.097, −0.008) −0.353 0.022
HAD anxiety 0.008 (−0.019, 0.033) 0.115 0.553
HAD depression −0.032 (−0.066, −0.005) −0.397 0.050
PCS 6.208E-5 (−0.007, 0.008) 0.003 0.987

Notes: r, Pearson correlation coefficient; R2, multiple correlation coefficient squared.
Abbreviations: EQ-5D, Euro QoL-5 dimension questionnaire; BPI, brief pain inventory; HAD, hospital anxiety and depression scale; PCS, pain catastrophizing scale; CI, 
confidence interval; RLM1, regression linear model for unadjusted model; RLM2, regression linear model adjusted for age, gender, living situation, education, smoking habits, 
and weeks from diagnosis to participation.

Table 5 Bivariate correlations and unadjusted and adjusted linear regression models of EQ VAS

Variables Correlations  
with EQ VAS (r)

p-value Regression coefficients p-value R2

Unstandardized (95% CI) Standardized

RLM1 62.6%
BPI intensity −0.623 <0.001 −3.910 (−6.261, −1.559) −0.370 0.002
HAD anxiety −0.434 0.001 0.418 (−0.940, 1.777) 0.084 0.538
HAD depression −0.714 <0.001 −3.287 (−4.944, −1.630) −0.567 <0.001
PCS −0.408 0.003 −0.093 (−0.491, 0.305) −0.053 0.640

RLM2 69.5%
BPI intensity −3.711 (−6.479, −1.380) −0.351 0.003
HAD anxiety 0.768 (−1.112, 1.915) 0.155 0.287
HAD depression −3.933 (−5.234, −1.682) −0.678 <0.001
PCS −0.251 (−0.527, 0.038) −0.142 0.233

Notes:  r, Pearson correlation coefficient; R2, multiple correlation coefficient squared.
Abbreviations: EQ VAS, the European quality of life visual analog scale; BPI, brief pain inventory; HAD, hospital anxiety and depression scale; PCS, pain catastrophizing scale; 
CI,  confidence interval; RLM1, regression linear model for unadjusted model; RLM2, regression linear model adjusted for age, gender, living situation, education, smoking 
habits, and weeks from diagnosis to participation. 
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Internet access among the Swedish population is ~92%,32 

and it is easy for patients to discover that the five-year over-

all survival rate of HNC is about 60%.33 This information 

and more detailed figures and information are quite easily 

accessed on the Internet via several national cancer infor-

mation sites such as the Swedish Cancer Society and the 

National Cancer Strategy,34,35 two organizations that health 

care providers often recommend to patients. Searching the 

Internet for information on cancer is associated with factors 

such as being a younger female, having a higher income, 

having a higher level of education, and being married.36 In 

our study, the great majority of the participants were older 

men and a minority had a high level of education, so it is 

likely that these participants did not use the Internet to gain 

information. This lack of Internet use might contribute to 

the high QoL during early treatment. However, we do not 

have any data on such information and we do not know the 

potential significance of this knowledge.

Many studies have shown that both the EQ-5D and EQ 

VAS have good validity and reliability in cancer patients37 

and this is also the case for the other instruments used in 

this study.38–40 

An advantage of the EQ5D is that it addresses only a few 

items and provides a few alternative answers, but this instrument 

fails to address the issues of a specific disease. Other commonly 

used measures for HNC patients are the European Organiza-

tion for Research and Treatment of Cancer (EORTC) QoL 

questionnaire and the University of Washington QoL scale.41,42 

The advantages of these instruments are that they can measure 

disease-specific aspects; however, their usage is limited due to 

their complicated context, which consequently increases the 

risk of missing data. Thus, it is difficult to make appropriate 

comparisons regarding QoL in HNC because of the existence 

of heterogeneity on measurements. Another possible explana-

tion regarding differences in pain and psychological burden of 

disease compared to previous research might be the differences 

in health care systems across studied populations.43–46

Despite the low levels of physical and psychological 

impairment, we found a statistically significant negative 

association between QoL, pain intensity, and depressive 

symptoms. Such negative associations also have been found 

in previous research.47 Our regression models accounted 

for 35%–70% of the total variance of QoL, indicating that 

pain intensity and depression play an important role in the 

variation of QoL. The other examined variables did not show 

this association. The pain catastrophizing score was low in 

our study and not associated with QoL. A complex interplay 

between pain intensity depression and catastrophizing has 

been described by Sullivan et al.48 According to our findings, 

the levels of depressive and catastrophizing symptoms that 

will probably be impaired in patients with HNC during RT 

might be related to the predictable increase of pain during 

the treatment. Our findings indicate that individually tailored 

pre-rehabilitation programs13 targeting pain and depressive 

symptomatology delivered during the initial stages of HNC 

RT treatment might maintain a patient’s QoL. 

Our study agrees with previous studies on HNC: HNC is 

nearly twice as common among men as among women and it 

is diagnosed most often among individuals over 50 years of 

age and among smokers/ex-smokers. The representativeness 

of our sample thus was good regarding these sociodemo-

graphics. Limitations of this study include the small sample 

size and cross-sectional design. The cross-sectional design 

made it difficult to assess causal relations. 

The deteriorated health of non-participants, which led 

to the possible exclusion of individuals with severe pain, 

may constitute a selection bias toward an overestimation of 

QoL. That is, this study probably underestimates pain and 

psychological symptoms. 

Conclusion
In patients with HNC, pain intensity and depression nega-

tively influenced QoL as measured by the EQ-5D and EQ 

VAS during the early stage of RT. Early screening for pain and 

depression in a targeted preventive strategy might maintain 

a good level of QoL during the course of RT for patients 

with HNC. This assumption needs to be further investigated.
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