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Abstract Management of head and neck cancer influ-

ences both physical and mental wellbeing. Measuring the

health-related quality of life (HRQoL) is important, as

various treatment modalities are associated with significant

morbidity and mortality. In this prospective cohort study,

we tested the feasibility of the generic 15D HRQoL

instrument in 214 head and neck cancer patients managed

with surgery, definitive (chemo)radiotherapy, or with

combined modality treatment. HRQoL was assessed at

baseline and three times after treatment onset during

1 year, and compared with that of general population

standardized for age and sex. At baseline, the patients’

mean 15D score was significantly worse compared with

general population. Overall HRQoL was at lowest at

3 months after treatment onset, it gradually improved

towards 12 months but never reached baseline levels. The

dimensions ‘‘vitality’’, ‘‘distress’’, ‘‘depression’’ and ‘‘sex-

ual activity’’ showed marked deterioration at 3 months

after the treatment onset, but improved gradually during

12 months. The 15D instrument seems useful for evalua-

tion of HRQoL of head and neck cancer patients. Dimen-

sions reflecting mental wellbeing improved gradually after

3 months, but they seldom reached baseline levels. The

support for patients at the time of diagnosis, during treat-

ment, and recovery is emphasized.

Keywords Head and neck cancer � Health-related quality

of life � Surgery � Radiotherapy � Chemoradiotherapy

Introduction

In Finland with a population of 5.5 M, in 2012 around 500

men and 260 women were diagnosed with head and neck

cancer [1]. Surgery, oncological treatment, or combined

modality treatment remain the curative treatment options

for these patients. Treatment decisions are based on the

location and TNM classification of the tumor, the treating

institution’s experience, comorbidities as well as patient

preference.

Treatment of head and neck cancer may have a great

impact on patients’ physical and mental wellbeing and is

associated with significant morbidity and mortality. The

many consequences of diagnosis and treatment on patients’

quality of life (QoL) can be unexpected and sometimes

detrimental affecting the outcome of treatment. The World

Health Organization has a definition for QoL, but the actual

meaning of everyone’s QoL is highly individual [2].

Information on the health-related QoL (HRQoL) of previ-

ously treated patients will help patients and their families
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to cope with the diagnosis and to understand the conse-

quences of their cancer management [3]. Measuring

HRQoL varies across different studies, and the content of

self-administered questionnaires is variable. Disease-

specific and generic HRQoL tools have been developed

over the years [4–7]. An updated, preliminary European

Organization for Research and Treatment of Cancer

Quality of Life Questionnaire Head and Neck Module 43

(EORTC QLQ-H&N43) measures head and neck malig-

nancies excluding eye and thyroid cancers. It contains

additional questions to the previous version concerning

problems with skin, neurological and shoulder problems

[6]. Because there is no gold standard instrument currently

available in the literature, it is difficult to choose a specific

multi-domain questionnaire to outline head and neck can-

cer patient’s QoL after treatment.

QoL is an interesting and important outcome in head

and neck cancer treatment. Disease-specific QoL instru-

ments alone may not give an appropriate view of this

multidimensional disease. In this study, HRQoL was

assessed using the self-administered generic 15D instru-

ment. Its usefulness in head and neck cancer patients has

been shown among a subgroup of patients after successful

oncological treatment [8]. The aim of this prospective

cohort study was to demonstrate the transitions in HRQoL

for a larger head and neck cancer population using the 15D

instrument over the first year after diagnosis.

Patients and methods

Altogether 296 patients entering treatment for a head and

neck malignancy at our institution during the years

2007–2013 were given the 15D HRQoL questionnaire

together with an informed consent form, and invited to

participate by returning the questionnaire in a prepaid

preaddressed envelope. All patients who responded to the

baseline questionnaire were sent repeated questionnaires 3,

6 and 12 months after their first visit. Into the final anal-

yses, we only included the 214 patients who had a follow-

up time of at least 12 months and who had responded at

least to the baseline and 12-month questionnaire resulting

in a response rate of 72 %. Of the 296 patients, six were

dead of disease and one was dead of other causes before the

end of follow-up (Fig. 1).

Patients

The mean age (SD, range) of the 214 patients was 63 years

(10, 27–85). Sixty-six percent of them were men. The

Charlson Comorbidity Index (CCI) was 0 for 63 %, 1–2 for

31 %, and C3 for 6 %. In this cohort, 36 % of the patients

were current smokers, and 16 % were heavy drinkers. The

most common tumor sites were oropharynx (37 %) and

oral cavity (21 %). The most common histology was

squamous cell carcinoma (n = 182; 85 %), followed by

salivary gland malignancy (n = 23; 11 %), and addition-

ally a few other histology types (n = 9; 4 %). Advanced

stage disease (Stages III–IV) was diagnosed in 56 % of

patients. Patient and tumor characteristics are listed in

Table 1.

Treatment

All tumors were staged according to the seventh UICC

TNM classification [9]. Most patients were treated with

curative intent (99 %). For two patients, therapy was pal-

liative due to advanced regional or distant disease at the

time of diagnosis. Surgery was performed for 60 % of

patients and 40 % of patients received postoperative

adjuvant therapy. Eighty-six patients (40 %) received

definitive oncological treatment. Treatment characteristics

are listed in Tables 2 and 3.

15D

HRQoL was measured with a 15-dimensional standardized

and self-administered generic HRQoL instrument that can

be used as a profile and a single index utility score measure

(The 15D� health-related quality of life instrument home

page). The 15 dimensions of the instruments are: moving,

seeing, hearing, breathing, sleeping, eating, speech,

excretion, usual activities, mental function, discomfort and

symptoms, depression, distress, vitality and sexual activity.

For each dimension, the respondent chooses one of the five

levels best describing his/her state of health at the moment

(the best level = 1; the worst level = 5). The valuation

system of the instrument is based on an application of the

multi-attribute utility theory. A set of utility or preference

weights, elicited from the general public through a 3-stage

Patients who 

got the 

questionnaire 

n=296 

Patients who 

had died 

before the 12 

month follow 

up  n=7 

Patients who 

answered at 

12 months 

n=214 

Fig. 1 Patient selection
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valuation procedure, is used in an additive aggregation

formula to generate the utility score, i.e., the 15D score

(single index number) over all the dimensions. The maxi-

mum score of the 15D is 1 (no problems on any dimen-

sion), and the minimum score 0 (equivalent to being dead).

The 15D compares favorably with other preference-based

generic HRQoL instruments [10–14]. A change of C0.015

in the total 15D score is considered clinically or practically

important, i.e., such a change that an individual can feel the

difference [15]. The HRQoL of patients at baseline was

compared to that of an age- and gender-standardized

sample of the Finnish general population from the Finnish

Health 2011 survey (n = 4835) [16].

All patients received scheduled routine protocol treat-

ment and were asked to fill in the 15D questionnaire and to

give a written informed consent. The study protocol was

Table 1 Patient and tumor characteristics

Characteristic N = 214 %

Sex

Female 73 34

Male 141 66

Age, years

Mean 63

Median 62

Range 27–85

Standard deviation 10

Smoking

No 46 21

Before, stopped 55 26

Yes 77 36

No data available 36 17

Alcohol

No 33 15

Yes, reasonably 44 21

Yes, a lot 34 16

No data available 103 48

Charlson Comorbidity Index

0 135 63

1 50 23

2 16 8

3–4 9 4

C5 4 2

Tumor site

Oral cavity 45 21

Nasopharynx 5 2

Oropharynx 79 37

Hypopharynx 8 4

Larynx 30 14

Parotid gland 12 6

Submandibular gland 5 2

Paranasal sinuses 12 6

Unknown primary 4 2

Skin 13 6

Mandible 1 0.5

Stage

0 1 0.5

I 35 16

II 46 21

III 23 11

IV 96 45

Unknown primary 4 2

No data available 9 4

Histology

Squamous cell carcinoma 182 85

Salivary gland carcinoma 23 11

Melanoma 2 1

Sarcoma 1 0.5

Other 6 3

Table 2 Treatment characteristics

Characteristic N = 214 %

Surgery 43 20

Surgery ? radiotherapy 55 26

Surgery ? chemoradiotherapy 30 14

Radiotherapy 14 7

Chemoradiotherapy 72 34

Table 3 Surgical treatment

Type of surgery N %

Preoperative tracheotomy 56 26

Pre-treatment gastrostomy tube (PEG) 100 47

Total laryngectomy 8 4

Reconstructive surgery

No 164 77

Pedicular flap 13 6

Microvascular flap 37 17

Bone reconstruction

No 205 96

Titanium 2 1

Bone 7 3

Access mandibulotomy

No 207 97

Yes 7 3

Neck dissection

No 118 55

Selective neck dissection 65 30

Levels I–V 25 12

Radical neck dissection 6 3
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approved by the Research Ethical Committee of the Hel-

sinki and Uusimaa Hospital District (registration number

538/E0/02). The trial has been registered in the Helsinki

and Uusimaa Hospital District Clinical Trials Register

(http://www.hus.fi) with the unique trial number 75370.

Statistical analysis

Data were analyzed using the SPSS for Windows statistical

software version 22.0 (SPSS, Inc., Chicago, IL, USA). The

results are given as mean (standard deviation, SD, or

confidence interval, CI), or as percentages. The statistical

significance of the difference in the mean 15D score of the

general population and study patients was tested by inde-

pendent samples t test, and that in the means of continuous

variables, including the 15D scores before and after treat-

ment with paired samples t test. As some of the 15D

variables were not normally distributed, also corresponding

non-parametric tests were applied. Apart from minor dif-

ferences in the level of statistical significance, the results of

parametric and non-parametric tests were quite similar.

Therefore, only results of parametric tests are reported.

p values\0.05 were considered statistically significant.

Results

The mean 15D score (on a 0–1 scale) of the patients

entering treatment was worse than that of the general

population (0.872 vs. 0.911, p\ 0.001). Furthermore, the

patients were at baseline statistically significantly worse off

than the general population on 9 of the 15 dimensions of

the HRQoL instrument (Fig. 2).

The total 15D score showed a slight initial deterioration

but then remained fairly constant during the rest of the

12-month follow-up as illustrated in Fig. 3. Compared with

baseline, the mean 15D score was statistically significantly

worse on all follow-up points. Patients reported the worst

mean 15D score of 0.839 (SD 0.114; p\ 0.001—com-

pared with baseline) at 3 months after which it gradually

improved towards 12 months but never reached the base-

line level (Fig. 3). Regarding the various dimensions, the

most consistent impairment was seen on the dimensions of

‘‘hearing’’, ‘‘eating’’, ’’speech’’, ‘‘usual activities’’ and

‘‘distress’’. Compared with the baseline results of the study

group, a statistically significant difference at 3 months was

observed on the dimensions of ‘‘hearing’’ (p\ 0.01),

‘‘eating’’ (p\ 0.001), ‘‘speech’’ (p\ 0.001), ‘‘usual

activities’’ (p\ 0.001), ‘‘discomfort and symptoms’’

(p\ 0.05), ‘‘distress’’ (p\ 0.001), ‘‘vitality’’ (p\ 0.001),

and ‘‘sexual activity’’ (p\ 0.001) (Fig. 3).

At baseline, the dimension of ‘‘distress’’ was at its

lowest (0.802) but improved quickly and exceeded the

baseline level already at the 3-month follow-up point

(p\ 0.001). A similar trend was also seen on the dimen-

sion of ‘‘depression’’, but improvement was slower and

evident first at the 6-month follow-up point (p\ 0.01). The

dimensions of ‘‘vitality’’ and ‘‘sexual activity’’ showed

marked deterioration at 3 months after the treatment onset

but then improved gradually during 12 months but never

reached the baseline level (p\ 0.001). Moreover, the score

for ‘‘discomfort and symptoms’’ improved notably after

3 months (p\ 0.05) (Fig. 3).

In the univariate analysis regarding surgical interven-

tions, gastrostomy tube (PEG) affected the mean 15D score

at 3 months (p = 0.001), tracheotomy tube (p = 0.003)

and bone (p = 0.048) and soft tissue (p = 0.002) recon-

struction affected the mean 15D score at 12 months. At

baseline the mean 15D score was statistically significantly

worse in the group of patients with a planned neck dis-

section (ND) in their treatment (p = 0.029). The dimen-

sions of ‘‘eating’’ (p\ 0.01), ‘‘usual activities’’ (p\ 0.05),

and ‘‘discomfort and symptoms’’ (p\ 0.01) were affected.

Other specific surgical interventions showed no statistically

significant factors affecting the mean 15D score at different

time points.
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(n=4835)
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(n=214)

Mean 15D score
Population    0.911 
Patients        0.872 

p < 0.001 
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* p < 0.05 
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*** p < 0.001 
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Fig. 2 15D profiles of 214 head

and neck cancer patients (mean

age 63 years, 66 % males)

compared to general population

standardized for age and sex
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Treatment of head and neck cancer may cause swelling

in the airway. Preoperative tracheotomy was performed for

26 % of patients (n = 56). The length of dependence on

tracheotomy was not analyzed. At 12 months, patients with

tracheotomy at the onset of treatment reported statistically

significantly (p = 0.003) lower mean 15D scores than

those without tracheotomy. The dimensions of ‘‘eating’’

and ‘‘speech’’ were affected in patients with tracheotomy

throughout the follow-up but showed deterioration towards

12 months. The dimensions of ‘‘usual activities’’

(p\ 0.01), ‘‘discomfort and symptoms’’ (p\ 0.05), ‘‘de-

pression’’ (p\ 0.01), and ‘‘distress’’ (p\ 0.05) were

affected later in recovery at 12-month follow-up point.

In order to guarantee adequate nutrition during treat-

ment, 47 % of patients (n = 100) in this cohort got PEG

prior to treatment. The length of dependence on PEG was

not analyzed in this cohort, but our patients typically have

it at least for the first 3 months during oncological treat-

ment and recovery. The patients with PEG (n = 88 at

3 months) reported at 3 months statistically significantly

lower mean 15D scores than those without it (p = 0.001)

(Fig. 4). The statistically significantly affected dimensions

were ‘‘eating’’ (p\ 0.001), ‘‘usual activities’’ (p\ 0.01),

‘‘depression’’ (p\ 0.01), ‘‘distress’’ (p\ 0.01), ‘‘vitality’’

(p\ 0.05), and ‘‘sexual activity’’ (p\ 0.01) (Fig. 4). At

12 months, the statistically significant difference of the

mean 15D score between the groups, however, had disap-

peared (p = 0.146), probably due to the fact that PEG had

already been removed during recovery.

Patients undergoing ND experienced problems with eat-

ing towards the end of the 12-month follow-up (p\ 0.01),

whereas the other dimensions improved. ‘‘Speech’’ was

affected at the 3- and the 12-month follow-up points

(p\ 0.01). For patients with laryngectomy, the only
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Fig. 3 15D profiles of 214 head

and neck cancer patients (mean

age 63 years, 66 % males)

during 1-year follow-up. mos
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non-PEG head and neck cancer

patients at 3 months. PEG
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markedly affected dimension was ‘‘speech’’ which was sta-

tistically significantly worse than at baseline both at the 3-

(p = 0.050) and 12-month (p\ 0.010) follow-up points.

Patients with pedicular soft tissue reconstruction repor-

ted lower mean 15D scores compared with those patients

with microvascular reconstruction or with no reconstruc-

tion. This was obvious throughout the follow-up but only at

the 12-month follow-up this difference was statistically

significant (p = 0.002).

The need for a bone reconstruction showed a clear effect

on the dimensions concerning oral functions during the

12-month follow-up. Patients experienced difficulties in

eating, which gradually worsened towards the end of the

follow-up. The dimension ‘‘speech’’ improved during fol-

low-up but remained affected.

Treatment results

Nine patients (4 %) had residual disease at 3 months after

treatment onset. They all had Stages III–IV disease of

paranasal sinuses, oral cavity, oropharynx, hypopharynx,

and larynx. All but one were primarily treated with curative

intent with definitive (chemo)radiotherapy [(C)RT], one

had surgery with adjuvant RT. A local or locoregional

recurrence was observed in 37 patients (17 %) and distant

metastasis in nine patients (4 %) during the 12-month

follow-up. Nine percent (n = 20) of the patients died of

disease during a follow-up of 1 year. None of the patients

died of treatment-related causes. At 12 months, 87 %

(n = 187) were alive without evidence of disease, 7 %

were alive with disease. The status was not available for

6 % (n = 12) due to the fact that their follow-up was

scheduled at other institutions.

The change in the mean 15D score according to primary

treatment modality in the 12-month follow-up is shown in

Figs. 5 and 6. The only group that showed a positive

change was those patients treated with surgery and adju-

vant postoperative CRT (0.0043, p = 0.819). Patients

treated with surgery and adjuvant postoperative RT showed

the biggest negative change in the mean 15D score

(-0.410, p = 0.003).

The primary treatment modality was the most significant

factor influencing QoL in this study. Patients treated with

surgery and postoperative adjuvant CRT experienced a

positive change in their mean 15D score during follow-up

as opposed to other treatment modalities.
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Fig. 5 The mean 15D scores

(with confidence intervals) at

baseline and after 12 months

according to primary treatment
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score (with confidence

intervals) in 12 months

according to primary treatment

modality. Abbreviations are as

in Fig. 5
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Discussion

We used the generic 15D assessment tool to investigate

HRQoL of 214 patients treated for head and neck cancer.

This instrument seems useful in evaluating HRQoL in this

patient population. Dimensions reflecting mental wellbeing

improved gradually after 3 months, but they seldom

reached baseline levels.

The patients included in this study were recruited from

an unselected head and neck cancer patient cohort at an

academic tertiary care hospital. This can be considered a

strength of the study setting compared to, for example,

controlled trials. Non-selection of patients can also ensure

that the cohort represents a broad spectrum of head and

neck cancer patients with various symptoms, comorbidities

and tumors. The response rate was 72 %, which can be

considered fairly high in this particular patient population.

The fact that the group of non-respondents is not analyzed

is a limitation of the study. However, only patients who

responded at least to the baseline and 12-month question-

naire were included in the study so dropouts from the study

do not influence the present results.

From a clinical and research point of view, a good

HRQoL questionnaire is patient-reported, easy to interpret,

comprehensive and applicable. For the patient, the ques-

tionnaire should be easy to interpret and short with only a

few options to answer per question. The generic HRQoL

instruments enable comparison between different patient

populations and diseases and assessment of cost-effec-

tiveness of treatment [12].

The usefulness of this 15D instrument has been tested in

oncologically treated head and neck cancer patients [8] as

well as among benign head and neck conditions (juvenile-

onset recurrent respiratory papillomatosis, septoplasty,

tonsillectomy) [17–19]. It enables comparisons between

different health conditions as well as between general

populations [12]. The mean 15D score in this study was in

the same range as shown in patients with colorectal [20]

and prostate cancer [21]. Previous studies on oncologically

treated head and neck cancer patients show that a decline in

HRQoL is usually seen during the first 3 months after

treatment onset, but it then gradually improves towards

12 months [8, 22] and even 5 years after treatment patients

are satisfied with their QoL [23]. This trend of improve-

ment was also obvious in our study. At 3 months the mean

15D score was notably worst (0.839; p\ 0.001) showing

gradual improvement towards 12 months.

A tracheotomy tube was placed for 56 patients (26 %)

before treatment. This group of patients experienced a

notable decline in their mental wellbeing towards the end

of follow-up. At the 3-month follow-up point, only the

dimension ‘‘speech’’ was affected. Terrell et al. [24]

showed tracheotomy tube to be significant in relation to

QoL. The affected domains were ‘‘speech’’ and emotional

domains, but the change of these domains during recovery

were not assessed. Another study evaluated the dependence

on tracheotomy tube and showed that the average time of

dependence was 11 months [25]. They did not measure

QoL but speculated that tracheotomy tube may influence it.

Dependence of gastrostomy tube (PEG) during onco-

logical treatment for oropharyngeal carcinoma is 81 %

[26], but longer periods are uncommon [23]. This will

positively affect QoL during the later recovery [24]. Thirty

percent of hypopharyngeal cancer patients did not require

PEG during treatment, but those who did, were still PEG

dependent after a 12-month follow-up [27]. In our study,

47 % of patients got PEG prior to treatment and patients

with PEG had lower mean 15D scores at the three-month

follow-up point than patients without PEG (p = 0.001).

Patients with PEG experience problems with activities of

daily living and therefore its presence is predictive of

impaired QoL [24]. Most patients who have a PEG placed,

then become dependent on its use during definitive or

postoperative oncological treatment. The continuation of

normal oral intake during treatment will possibly enable

the patient to maintain better swallowing function and thus

reduces the time of gastrostomy tube dependence [26].

Prophylactic PEG placement may ensure better enteral

nutrition during treatment and recovery and therefore

improves QoL [28]. According to a recent study, the use of

gabapentin during and after CRT may help to avoid dys-

phagia [29].

ND was performed for 96 patients (45 %). Among

patients who were planned to have an ND, the dimensions

of ‘‘eating’’, ‘‘usual activities’’, and ‘‘discomfort and

symptoms’’ were affected. All but ‘‘eating’’ improved

towards 12 months. The forthcoming ND worsened their

mean 15D score statistically significantly (p = 0.029), thus

possibly reflecting the negative impression of this treat-

ment modality. Others have shown ND to have impact on

QoL [24, 30–32]. Regarding physical functioning domain,

ND has less impact on QoL than PEG but more than

chemotherapy [24].

The study sample included eight patients with total

laryngectomy. The only affected domain was ‘‘speech’’.

Terrell et al. [24] showed that in addition to ‘‘speech’’, total

laryngectomy affected social functioning domain. Still,

tracheotomy and PEG affected both of these domains with

greater magnitude. Speech problems often influence many

patients with head and neck cancer. Furthermore, patients

with laryngectomy are well adapted to their esophageal

speech with the speech prosthesis.

The diagnosis of an unknown primary causes anxiety for

the patients since they are unable to specifically
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characterize or name their cancer in such cases. Also the

treatment in these cases cannot be planned according to a

specific site. Durmus et al. [22] studied QoL after the

diagnosis of carcinoma of unknown primary in patients

undergoing transoral robotic surgery (TORS). They

showed that QoL scores immediately after TORS were

significantly better than after adjuvant therapy but no dif-

ference was observed after 12 months. This is partly

attributed to head and neck irradiation after TORS, which

further deteriorates eating function and slows down

recovery. The detection of an occult primary improves

treatment outcome and may bring relief to the patient. If

the primary is detected, the treatment can be focused and

outlined to the specific site. Resection of the detected pri-

mary with clear margins could enable avoidance of

chemotherapy and reduction of radiation dose therefore

influencing the degree of dysphagia. In our cohort, TORS

was not performed for the four patients with unknown

primaries, but after this study it became part of the diag-

nostic and treatment regimen at our institution.

The impact of human papilloma virus (HPV) on the

HRQoL of head and neck cancer patients varies. Maxwell

et al. [33] showed that p16-positive head and neck squa-

mous cell carcinoma patients have better QoL scores at

baseline irrespective of the treatment modality compared

with the p16-negative counterparts. The HPV-positive

patients had worse salivary function in the early stage of

recovery than HPV-negative counterparts. This was prob-

ably partly attributable to the site of the HPV-positive

tumor in the oropharynx affecting treatment modality. In

their study, patients were recruited even after one com-

pleted survey at any point of treatment and therefore no

knowledge of change in QoL during treatment was shown.

On the other hand, Durmus et al. [22] showed HPV status

to be insignificant in relation to QoL. In our study, the

HPV/p16 status was not available for all patients with

oropharyngeal cancer. The incidence of oropharyngeal

squamous cell carcinoma was distributed evenly across

ages. Most cases at this site (n = 43; 54 %) were treated

with definitive CRT, which is usually the standard treat-

ment modality in HPV-positive cases at our institution.

This treatment modality was used at this site more often

than for tumors at other sites (n = 29; 14 %). By reviewing

these other studies, the HPV/p16 status might not affect

QoL in our patient cohort.

Dental-related issues are important in the treatment of

head and neck cancer. After treatment, patients may

experience difficulties in chewing, dry mouth, oral hygiene,

appearance and self-esteem. Patients with significant

chewing problems report worse overall QoL [34]. Patients

with an advanced clinical stage disease, free flap surgery or

RT experience more chewing problems highlighting also

the need for regular dental follow-up [34]. In our cohort,

for patients with a free flap or pedicular reconstruction, the

most affected dimensions were ‘‘speech’’, ‘‘eating’’, and

‘‘usual activities’’. Patients with bone reconstruction

showed similar deterioration in these dimensions during

follow-up without improvement. These results show major

long-term influence of treatment to patient’s oral functions

and esthetics. Dental rehabilitation usually takes place after

12-month follow-up and probably positively influences

QoL later in recovery.

Patients’ perceptions of their symptoms may differ from

that of a physician. Various attempts to reduce radiation

toxicity regarding mucosal appears to provide little

improvement in patient-reported symptoms, which some-

times differs from the clinician’s judgment on symptom

relief [35]. In a group of patients undergoing septoplasty,

the mean 15D score worsened 6 months after surgery [18].

Surprisingly, in the present cohort, only patients treated

with surgery and postoperative CRT showed a positive

change in their mean 15D score during the 12-month fol-

low-up. These results highlight the fact that not all clini-

cally and medically relevant interventions will improve

patients’ QoL and neither do they always meet various

expectations of the patient. Patients undergoing surgery

and postoperative adjuvant CRT are usually well prepared

for their treatment and this might have a positive influence

on certain QoL domains during recovery.

Since treatment of head and neck cancer has functional,

emotional, social and esthetic consequences, early sup-

portive measures are warranted to guarantee a better QoL

through treatment and follow-up.

Conclusion

The present study gives an overview of the HRQoL in head

and neck cancer patients during the first year after treat-

ment. It is noteworthy, that the overall HRQoL score

remained fairly constant despite of intensive treatment.

Furthermore, certain domains reflecting psychological

wellbeing tended to improve after treatment indicating that

the initial anguish related to the diagnosis of a malignant

disease can be attenuated during treatment. More impor-

tantly, this result highlights the value of patient support

throughout diagnostic, treatment, rehabilitation and follow-

up process. The 15D instrument seems useful for evalua-

tion of HRQoL of head and neck cancer patients treated

surgically, oncologically or with combined modality.

Acknowledgments This study has been supported by grants from

the Helsinki University Hospital Research Funds.

Compliance with ethical standards

Conflict of interest The authors claim no conflict of interest.

2148 Eur Arch Otorhinolaryngol (2016) 273:2141–2150

123



References

1. Finnish Cancer Registry-Institute for Statistical and Epidemio-

logical Cancer Research. http://www.cancer.fi/syoparekisteri/en/

statistics/cancer-statistics/koko-maa/. Accessed May 5

2. The WHOQOL Group (1996) What quality of life? World Health

Organization Quality of Life Assessment. World Health Forum

17:354–356

3. Rogers SN, Hogg ES, Cheung WK, Lai LK, Jassal P, Lowe D,

Kanatas A (2014) ‘What will I be like’ after my diagnosis of head

and neck cancer? Eur Arch Otorhinolaryngol. doi:10.1007/

s00405-014-3189-x

4. Hassan SJ, Weymuller EA Jr (1993) Assessment of quality of life

in head and neck cancer patients. Head Neck 15:485–496

5. Murphy BA, Ridner S, Wells N, Dietrich M (2007) Quality of life

research in head and neck cancer: a review of the current state of

the science. Crit Rev Oncol Hematol 62:251–267

6. Singer S, Araujo C, Arraras JI, Baumann I, Boehm A, Brokstad

Herlofson B, Castro Silva J, Chie WC, Fisher S, Guntinas-Lichius

O, Hammerlid E, Elisa Irarrazaval M, Jensen Hjermstad M,

Jensen K, Kiyota N, Licitra L, Nicolatou-Galitis O, Pinto M,

Santos M, Schmalz C, Sherman AC, Tomaszewska IM, Verdonck

de Leeuw I, Yarom N, Zotti P, Hofmeister D, on behalf of the

EORTC Quality of Life and the EORTC Head and Neck Cancer

Groups (2014) Measuring quality of life in patients with head and

neck cancer: update of the EORTC QLQ-H&N Module, Phase

III, Head Neck. doi:10.1002/hed.23762

7. Stachler RJ, Schultz LR, Nerenz D, Yaremchuk KL (2014)

PROMIS evaluation for head and neck cancer patients: a com-

prehensive quality-of-life outcomes assessment tool. Laryngo-

scope 124:1368–1376

8. Loimu V, Makitie AA, Back LJ, Sintonen H, Rasanen P, Roine R,

Saarilahti K (2014) Health-related quality of life of head and neck

cancer patients with successful oncological treatment. Eur Arch

Otorhinolaryngol. doi:10.1007/s00405-014-3169-1

9. Sobin LH, Gospodarowicz M, Wittekind C (2009) UICC TNM

classification of malignant tumours, 7th edn. Wiley, Hoboken,

pp 54–57

10. Sintonen H, Maljanen T (1995) Explaining the utilisation of

dental care. Experiences from the Finnish dental market. Health

Econ 4:453–466

11. Stavem K (1999) Reliability, validity and responsiveness of two

multiattribute utility measures in patients with chronic obstruc-

tive pulmonary disease. Qual Life Res 8:45–54

12. Sintonen H (2001) The 15D instrument of health-related quality

of life: properties and applications. Ann Med 33:328–336

13. Hawthorne G, Richardson J, Day NA (2001) A comparison of the

assessment of quality of life (AQoL) with four other generic

utility instruments. Ann Med 33:358–370

14. Moock J, Kohlmann T (2008) Comparing preference-based

quality-of-life measures: results from rehabilitation patients with

musculoskeletal, cardiovascular, or psychosomatic disorders.

Qual Life Res 17:485–495

15. Alanne S, Roine RP, Rasanen P, Vainiola T, Sintonen H (2015)

Estimating the minimum important change in the 15D scores.

Qual Life Res 24:599–606

16. Saarni SI, Harkanen T, Sintonen H, Suvisaari J, Koskinen S,

Aromaa A, Lonnqvist J (2006) The impact of 29 chronic

conditions on health-related quality of life: a general popula-

tion survey in Finland using 15D and EQ-5D. Qual Life Res

15:1403–1414

17. Ilmarinen T, Nissila H, Rihkanen H, Roine RP, Pietarinen-Runtti

P, Pitkaranta A, Aaltonen LM (2011) Clinical features, health-

related quality of life, and adult voice in juvenile-onset recurrent

respiratory papillomatosis. Laryngoscope 121:846–851

18. Hytonen ML, Lilja M, Makitie AA, Sintonen H, Roine RP (2012)

Does septoplasty enhance the quality of life in patients? Eur Arch

Otorhinolaryngol 269:2497–2503

19. Wiksten J, Blomgren K, Roine RP, Sintonen H, Pitkaranta A

(2013) Effect of tonsillectomy on health-related quality of life

and costs. Acta Otolaryngol 133:499–503

20. Farkkila N, Sintonen H, Saarto T, Jarvinen H, Hanninen J, Taari

K, Roine RP (2013) Health-related quality of life in colorectal

cancer. Colorectal Dis 15:e215–e222

21. Torvinen S, Farkkila N, Sintonen H, Saarto T, Roine RP, Taari K

(2013) Health-related quality of life in prostate cancer. Acta

Oncol 52:1094–1101

22. Durmus K, Patwa HS, Gokozan HN, Kucur C, Teknos TN,

Agrawal A, Old MO, Ozer E (2014) Functional and quality-of-

life outcomes of transoral robotic surgery for carcinoma of

unknown primary. Laryngoscope 124:2089–2095

23. Chen AM, Daly ME, Farwell DG, Vazquez E, Courquin J, Lau

DH, Purdy JA (2014) Quality of life among long-term survivors

of head and neck cancer treated by intensity-modulated radio-

therapy. JAMA Otolaryngol Head Neck Surg 140:129–133

24. Terrell JE, Ronis DL, Fowler KE, Bradford CR, Chepeha DB,

Prince ME, Teknos TN, Wolf GT, Duffy SA (2004) Clinical

predictors of quality of life in patients with head and neck cancer.

Arch Otolaryngol Head Neck Surg 130:401–408

25. Tulunay-Ugur OE, McClinton C, Young Z, Penagaricano JA,

Maddox AM, Vural E (2013) Functional outcomes of chemora-

diation in patients with head and neck cancer. Otolaryngol Head

Neck Surg 148:64–68

26. Bhayani MK, Hutcheson KA, Barringer DA, Lisec A, Alvarez

CP, Roberts DB, Lai SY, Lewin JS (2013) Gastrostomy tube

placement in patients with oropharyngeal carcinoma treated with

radiotherapy or chemoradiotherapy: factors affecting placement

and dependence. Head Neck 35:1634–1640

27. Bhayani MK, Hutcheson KA, Barringer DA, Roberts DB, Lewin

JS, Lai SY (2013) Gastrostomy tube placement in patients with

hypopharyngeal cancer treated with radiotherapy or chemora-

diotherapy: factors affecting placement and dependence. Head

Neck 35:1641–1646

28. Silander E, Nyman J, Bove M, Johansson L, Larsson S,

Hammerlid E (2012) Impact of prophylactic percutaneous

endoscopic gastrostomy on malnutrition and quality of life in

patients with head and neck cancer: a randomized study. Head

Neck 34:1–9

29. Starmer HM, Yang W, Raval R, Gourin CG, Richardson M,

Kumar R, Jones B, McNutt T, Cheng Z, Quon H (2014) Effect of

gabapentin on swallowing during and after chemoradiation for

oropharyngeal squamous cell cancer. Dysphagia 29:396–402

30. Kuntz AL, Weymuller EA Jr (1999) Impact of neck dissection on

quality of life. Laryngoscope 109:1334–1338

31. Chepeha DB, Taylor RJ, Chepeha JC, Teknos TN, Bradford CR,

Sharma PK, Terrell JE, Wolf GT (2002) Functional assessment

using Constant’s Shoulder Scale after modified radical and

selective neck dissection. Head Neck 24:432–436

32. Terrell JE, Welsh DE, Bradford CR, Chepeha DB, Esclamado

RM, Hogikyan ND, Wolf GT (2000) Pain, quality of life, and

spinal accessory nerve status after neck dissection. Laryngoscope

110:620–626

33. Maxwell JH, Mehta V, Wang H, Cunningham D, Duvvuri U, Kim

S, Johnson JT, Ferris RL (2014) Quality of life in head and neck

cancer patients: impact of HPV and primary treatment modality.

Laryngoscope 124:1592–1597

34. Mahmood R, Butterworth C, Lowe D, Rogers SN (2014) Char-

acteristics and referral of head and neck cancer patients who

report chewing and dental issues on the Patient Concerns

Inventory. Br Dent J 216:E25

Eur Arch Otorhinolaryngol (2016) 273:2141–2150 2149

123

http://www.cancer.fi/syoparekisteri/en/statistics/cancer-statistics/koko-maa/
http://www.cancer.fi/syoparekisteri/en/statistics/cancer-statistics/koko-maa/
http://dx.doi.org/10.1007/s00405-014-3189-x
http://dx.doi.org/10.1007/s00405-014-3189-x
http://dx.doi.org/10.1002/hed.23762
http://dx.doi.org/10.1007/s00405-014-3169-1


35. Hoffman KE, Pugh SL, James JL, Scarantino C, Movsas B,

Valicenti RK, Fortin A, Pollock J, Kim H, Brachman DG, Berk

LB, Bruner DW, Kachnic LA (2014) The impact of concurrent

granulocyte-macrophage colony-stimulating factor on quality of

life in head and neck cancer patients: results of the randomized,

placebo-controlled Radiation Therapy Oncology Group 9901

trial. Qual Life Res 23:1841–1858

2150 Eur Arch Otorhinolaryngol (2016) 273:2141–2150

123


	Trends in the 15D health-related quality of life over the first year following diagnosis of head and neck cancer
	Abstract
	Introduction
	Patients and methods
	Patients
	Treatment
	15D
	Statistical analysis

	Results
	Treatment results

	Discussion
	Conclusion
	Acknowledgments
	References




