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ARTICLE INFO ABSTRACT

Objectives: The purposes of this study were to assess the evolution of quality of life (QoL) in patients with head
and neck squamous cell carcinoma (HNSCC) undergoing oncologic surgery and to determine the predictive
factors of post-therapeutic QoL.

Methods: All HNSCC patients who underwent primary surgery, between 2012 and 2014, were enrolled in this
prospective multicentric study. Patients completed the EORTC QLQ-C30 and QLQ-H&N35 questionnaires before
surgery and at 6 months after treatment. Predictive factors of post-therapeutic QoL scores were determined.
Results: A total of 200 patients were included in this study. There was no significant deterioration of global QoL
and no significant increase in general symptoms between the pre- and post-therapeutic periods, but a significant
deterioration in role and social functioning, and an increase of most head and neck symptoms. Tumor stage,
tumor site and treatment modalities (type of surgery, adjuvant therapy) were the main predictors of QoL scores.
We found a negative correlation between satisfaction with the information received and global QoL score or
several functioning scales.

Conclusion: HNSCC surgical treatment affects patients QoL mainly by increasing head and neck symptoms,
which results in social and role functioning deterioration. These results are of great interest to improve multi-
disciplinary care of HNSCC patients.

Keywords:

Quality of life
Predictive factors
Head and neck cancer

Surgery

1. Introduction post-therapeutic QoL to baseline QoL is critical because QoL can be

impaired before any treatment by the tumor itself, comorbidities of the

There are approximately 500,000 new cases of head and neck
squamous cell carcinoma (HNSCC) annually worldwide [1]. HNSCC
represents the 6th leading cause of cancer death [1]. Surgery has a
central role in the primary therapeutic management of this disease, but
can lead to significant impairments in vital functions such as swal-
lowing, speech, and breathing and, finally, can affect patient quality of
life (QoL) [2]. Provision of comprehensive and personalized informa-
tion to patients undergoing surgery for HNSCC is therefore essential.

Nowadays, QoL is considered to be a crucial feature in the evalua-
tion of any cancer therapy. In the assessment of QoL, comparison of

patient and various psychosocial factors. There are several published
studies assessing QoL in HNSCC patients, in particular after radio-
therapy (RT) + chemotherapy (CT). However, there are few published
studies evaluating QoL with an appropriate measure instrument in
HNSCC patients undergoing different types of oncologic surgery.
Moreover, predictive factors of post-treatment QoL remain in-
sufficiently explored.

The aims of this prospective multicentric study were to assess the
evolution of QoL in HNSCC patients undergoing oncologic surgery and
to determine the predictive factors of post-treatment QoL.

* Corresponding author. Face and Neck University Institute, 31 avenue de Valombrose, 06103 Nice, France.

E-mail address: alexandre.bozec@nice.unicancer.fr (A. Bozec).

https://doi.org/10.1016/j.suronc.2019.01.012

Received 11 June 2018; Received in revised form 7 January 2019; Accepted 27 January 2019

0960-7404/ © 2019 Published by Elsevier Ltd.


http://www.sciencedirect.com/science/journal/09607404
https://www.elsevier.com/locate/suronc
https://doi.org/10.1016/j.suronc.2019.01.012
https://doi.org/10.1016/j.suronc.2019.01.012
mailto:alexandre.bozec@nice.unicancer.fr
https://doi.org/10.1016/j.suronc.2019.01.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.suronc.2019.01.012&domain=pdf

A. Bozec, et al.

2. Material and methods
2.1. Patients

All patients who underwent primary surgery for a previously-un-
treated HNSCC between March 1, 2012, and July 31, 2014 were en-
rolled in this prospective multicentric study (3 tertiary care centers).
Postoperative adjuvant RT, with or without concurrent CT, was ad-
ministered when indicated based on the patient's general health status,
tumor stage and adverse pathological features.

Patients were staged according to the 2009 American Joint
Committee on Cancer (AJCC) staging system. We defined 3 levels of
surgical procedures as follows: level I — minor surgical procedures
without tracheotomy, surgical defect closed directly or reconstruction
with small local flaps (e.g. endoscopic laser cordectomy, marginal
glossectomy with direct closure with or without neck dissection etc),
level II — intermediate surgical procedures requiring tracheotomy or
reconstruction with regional (cervical or thoracic pedicle) flaps (e.g.
open partial laryngectomy, total pharyngo-laryngectomy: TPL, or-
opharyngectomy with pectoralis major myocutaneous flap reconstruc-
tion ...), level III — major surgical procedures requiring free-flap re-
construction (oropharyngectomy with radial forearm free-flap
reconstruction, mandibulectomy with fibula free-flap reconstruction

).
2.2. QoL evaluation

Patients completed the French versions of the European
Organization for Research and Treatment of Cancer (EORTC) Core QoL
Questionnaire (QLQ-C30) and the EORTC Head and Neck Cancer QoL
Questionnaire (QLQ-H&N35) before surgery and at 6 months after the
end of treatment (including postoperative RT or RT + CT, when re-
quired). Patients who were not fluent in French or who could not an-
swer the EORTC questionnaires for physical, psychological, or other
reasons were excluded from the study. The 6-month post-treatment
questionnaires were not completed in the event of death or tumor re-
currence before the 6th post-treatment month.

As recommended by the EORTC, the scales and single item variables
of the QLQ-C30 and H&N35 questionnaires were linearly transformed
into a score from O to 100. A high score for a functioning scale and for
the global QoL scale represents a better level of functioning, whereas a
high score for a symptom scale or a single-item scale denotes a high
level of symptoms or problems.

We evaluated patient satisfaction with the information received
after the end of treatment using a single question in the EORTC QLQ-
INFO25 questionnaire (item 52). The response format was a 4-point
Likert scale (1 — not at all, 2 — a little, 3 — quite a bit, 4 — very much) and
was linearly transformed into a score from O to 100. The higher the
score, the greater the satisfaction.

2.3. Ethical consideration

The protocol and all accompanying material provided to patients
were reviewed and approved by institutional ethics committees prior to
the start of the study. The study was conducted in compliance with the
Helsinki Declaration. Informed consent was obtained from each of the
participants.

2.4. Statistical analyses

We investigated potential differences in the QLQ-C30 and H&N35
scores obtained before surgery and at 6 months after the end of treat-
ment by means of t-tests on paired measurements. We analyzed the
influence on post-treatment QLQ-C30 and H&N35 scores of the fol-
lowing factors: age (< vs> 65 years), gender, education level
(=vs > high school diploma), professional activity before treatment
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(yes vs no), center of treatment, T-stage (< vs = 3), N-stage
(< vs = 2a), tumor site (oral cavity/oropharynx vs larynx/hypo-
pharynx), type of surgery (total pharyngolaryngectomy vs other types of
surgery), level of surgical procedure (I/1I vs III), postoperative adjuvant
therapy (yes vs no). Univariate analyses were performed using Student's
t tests or Wilcoxon tests. Multivariate analyses were performed using
linear regression models.

We also investigated the potential correlations between QLQ-C30
and QLQ-HN35 scores as well as between QoL (QLQ-C30 and QLQ-
HN35 scores) and patient satisfaction with the information received at
6 months after the end of treatment. These correlations were de-
termined using Pearson's test or Spearman's rank test. When r = 0.30 or
r < —0.30, we need to consider the correlation between 2 scores; the
closer the coefficient of correlation to 1 (or —1), the stronger the link
between both variables.

All statistical analyses were performed at 5% alpha risk or 95%
confidence interval by the biostatistician using R.3.0.1 software on
Windows.

3. Results
3.1. Clinical characteristics of the patients

A total of 210 patients were initially included in this study. Ten
patients did not complete the EORTC QoL questionnaires correctly
before surgery and were secondarily excluded from the study. Thus, a
total of 200 patients were included in the final analysis. There were 149
men and 51 women, mean age 63.5 * 10.3 years (range: 29-99 years).
Their main clinical characteristics are shown in Table 1.

3.2. EORTC QLQ-C30 and QLQ-HN35 scores before and after treatment

The EORTC QoL questionnaires were completed by 200 patients
before treatment and by 129 patients at 6 months after the end of
treatment. The post-treatment questionnaires were not completed by 71
patients for the following reasons: death (17), tumor recurrence (14)
during the first 6 post-treatment months, patient refusal (15), and lost
to follow-up (25). EORTC QLQ-C30 and QLQ-HN35 scores obtained by
patients before and after treatment are shown and compared in Tables 2
and 3.

Regarding EORTC QLQ-C30 scores, between the pre- and post-
treatment periods, we observed a significant deterioration in 2 func-
tioning scales (role and social functioning), a significant increase in
financial difficulties and a trend towards a decline in cognitive func-
tioning. The global QoL score was remarkably stable.

Table 1
Patients’ clinical characteristics.

Characteristics All patients Percentage (%)

(n = 200)
Gender: male/female 149/51 75/25
Age: < 65/ > 65 years 104/96 52/48
Education level: </ > high school 147/53 73/27
diploma
Professional activity before treatment: 78/122 39/61
Yes/No®
T-Stage: T1/T2/T3/T4 56/61/23/60 28/30/12/30
N-Stage: NO/N1/N2a/N2b/N2c/N3 130/20/9/25/ 65/10/4/13/7/1
14/2
Tumor site: OC/OP/HP/L 83/41/20/56 41/20/10/28
Total pharyngo-laryngectomy: Yes/No 46/153 23/67
Level of surgical procedure: I/11/11 64/92/43 32/46/22
Adjuvant treatment: None/RT/RT + CT 111/41/48 55/21/24

? Including retired patients; Tumor site: OC: oral cavity; OP: oropharynx; HP:
hypopharynx; L: larynx; Level of surgical procedure: see complete description of
the 3 levels of surgery in the material and methods section; RT: radiotherapy;
CT: concurrent chemotherapy.
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Table 2
EORTC QLQ-C30 scores before and after treatment.
Scales/items Before treatment After treatment p-value
Mean SD  Cronbach's alpha Lower CI Upper CL Mean SD  Cronbach's alpha Lower CI Upper CI
95% 95% 95% 95%
Global quality of life (items 29, 30) 62.7 22.1 0.9 0.8 0.94 61.0 20.5 0.89 0.77 0.94 0.48
Physical functioning (items 1-5) 82.1 224 0.82 0.78 0.86 79.4 226 0.85 0.79 0.89 0.31
Role functioning (items 6, 7) 80.6 274 0.79 0.67 0.87 72.4 30.9 0.89 0.84 0.93 0.02
Emotional functioning (items 65.5 26.2 0.82 0.76 0.86 69.5 27.7 0.89 0.85 0.92 0.19
21-24)
Cognitive functioning (items 20, 85.0 21.1 0.55 0.4 0.68 79.9 247 0.67 0.49 0.8 0.06
25)
Social functioning (items 26, 27) 86.0 24.4 0.77 0.6 0.86 75.89 30.7 0.84 0.74 0.9 < 0.001
Fatigue (items 10, 12, 18) 322 295 0.89 0.86 0.92 36.5 29.2 0.92 0.88 0.94 0.2
Nausea and vomiting (items 14, 4.9 145 0.71 0.48 0.88 6.6 17.3 0.75 0.51 0.91 0.37
15)
Pain (items 9, 19) 26.6 294 0.79 0.69 0.85 244 282 0.82 0.71 0.88 0.5
Dyspnea (item 8) 235 316 ~ ~ ~ 278 334 ~ ~ ~ 0.25
Insomnia (item 11) 36.4 363 ~ ~ ~ 347 337 ~ ~ ~ 0.66
Appetite loss (item 13) 27.5 344 ~ ~ ~ 274 344 ~ ~ ~ 0.98
Constipation (item 16) 221 315 ~ ~ ~ 20.6 286 ~ ~ ~ 0.66
Diarrhoea (item 17) 7.2 19.2 ~ ~ ~ 108 237 ~ ~ ~ 0.16
Financial difficulties (item 28) 11.7 264 ~ ~ ~ 186 302 ~ ~ ~ 0.04

SD: standard deviation; CI: confidence interval; p-value: comparison between pre- and post-treatment scores, statistically significant p-values are underscored; ~: not

applicable.

A high score for a functioning scale and for the global QoL scale represents a better level of functioning, whereas a high score for a symptom scale or a single-item

scale denotes a high level of symptoms or problems.

Regarding EORTC QLQ-HN35 scores, a significant increase in
symptoms and problems was observed between the pre- and post-
treatment periods for most symptom scales or single-item scales except
for pain, sexuality, coughing, feeling ill and weight loss.

3.3. Predictive factors of EORTC QLQ-C30 and QLQ-HN35 scores after
treatment

Predictive factors of EORTC QLQ-C30 and QLQ-HN35 scores after
treatment in univariate and multivariate analysis are shown in Tables 4
and 5.

We found no predictive factors of global QoL. After univariate and
multivariate analyses, N-stage (=2a) and type of surgery (TPL) were
significant predictors of poor physical functioning. Type of surgery

(TPL) was a significant predictor of poor role functioning. T-stage (=3)
and type of surgery (TPL) were significant predictors of poor emotional
functioning. Adjuvant treatment (postoperative RT or RT + CT) was a
significant predictor of poor cognitive functioning. T-stage (=3), N-
stage (=2a) and type of surgery (TPL) were significant predictors of
poor social functioning.

Regarding general symptoms, after univariate and multivariate
analyses, N-stage (=2a) and surgical procedure level (=1II) were sig-
nificant predictors of fatigue and nausea/vomiting. Surgical procedure
level (=1I) and adjuvant treatment (postoperative RT or RT + CT) were
significant predictors of pain. Gender (women), education level (> high
school diploma) and type of surgery (TPL) were significant predictors of
dyspnea. Professional activity (no activity before treatment) and N-
stage (=2a) were significant predictors of appetite loss. Adjuvant

Table 3
EORTC QLQ-HN35 scores before and after treatment.
Scales/items Before treatment After treatment p-value
Mean SD  Cronbach's alpha Lower CI95% Upper C195% Mean SD  Cronbach's alpha Lower CI95% Upper CI 95%
Pain (items 1-4) 264 263 0.82 0.77 0.86 234 254 0.84 0.77 0.89 0.31
Swallowing (items 5-8) 20.2 239 0.78 0.72 0.83 29.5 31.3 0.86 0.81 0.9 < 0.001
Senses (items 13, 14) 10.2 21.3 0.65 0.45 0.82 28.2 322 0.72 0.54 0.82 < 0.001
Speech (items 16, 23, 24) 22,5 242 0.66 0.54 0.75 36.0 283 0.66 0.5 0.75 < 0.001
Social eating (items 19-22) 21.4 274 0.85 0.8 0.9 343 327 0.89 0.83 0.92 < 0.001
Social contact (items 18, 25-28) 11.4 16.4 0.69 0.59 0.77 21.3 25.7 0.89 0.85 0.93 < 0.001
Sexuality (items 29, 30) 375 416 0.96 0.92 0.98 43.6 40.2 0.93 0.86 0.97 0.21
Teeth (item 9) 19.0 328 ~ ~ ~ 320 396 ~ ~ ~ < 0.001
Mouth-opening (item 10) 21.6 355 ~ ~ ~ 359 400 -~ ~ ~ < 0.001
Dry mouth (item 11) 323 351 ~ ~ ~ 41.2 39.7 ~ ~ ~ 0.04
Sticky saliva (item 12) 27.0 351 ~ ~ ~ 41.1 402 ~ ~ ~ < 0.001
Coughing (item 15) 3.1 311 ~ ~ ~ 29.2 332 ~ ~ ~ 0.6
Feeling ill (item 17) 11.3 227 ~ ~ ~ 12.7 238 ~ ~ ~ 0.61
Pain killers (item 31) 569 49.7 ~ ~ ~ 424 496 ~ ~ ~ 0.01
Nutritional supplement (item 23.6 426 ~ ~ - 36.2 483 ~ - ~ 0.02
32)
Feeding tube (item 33) 10.3 304 ~ ~ ~ 21.3 411 ~ ~ ~ 0.01
Weight loss (item 34) 29.2 456 ~ ~ ~ 29.4 457 ~ ~ ~ 0.98
Weight gain (item 35) 22.7 420 -~ ~ ~ 36.6 484 ~ ~ ~ 0.01

SD: standard deviation; CI: confidence interval; p-value: comparison between pre- and post-treatment scores, statistically significant p-values are underscored; ~: not
applicable. A high score for a symptom scale or a single-item scale denotes a high level of symptoms or problems.
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Table 4
Predictive factors of EORTC QLQ-C30 scores after treatment.

Scales/items P values for each factor in univariate/multivariate analyses

Gender Age  Ed level Prof act T-Stage N-Stage Tum site TPL SP level Adj trt
Global quality of life ~ 0.58 0.89 0.89 0.66 0.51 0.5 0.99 0.45 0.34 0.3
Physical functioning 0.07 0.1 0.06 0.14 0.04/NS 0.05/0.02 0.76 0.05/0.01 0.05/NS 0.33
Role functioning 0.37 0.88 0.49 0.9 0.21 0.13 0.44 0.03/0.02 0.03/NS 0.72
Emotional functioning 0.95 0.41 0.81 0.31 < 0.001/0.01 0.15 0.13 0.02/0.005 0.01/NS 0.2
Cognitive functioning  0.78 0.71 0.76 0.73 0.24 0.16 0.8 0.19 0.28 0.02
Social functioning 0.05/NS 0.52 0.12 0.83 < 0.001/0.04 0.02/0.02 0.17 0.01/0.005 0.01/NS 0.01/NS
Fatigue 0.51 0.42 0.09 0.32 0.17 0.01/0.03 0.87 0.17 < 0.001/0.01 < 0.001/NS
Nausea and vomiting 0.4 0.06 0.35 0.33 0.59 0.01/0.002 0.35 0.12 < 0.001/0.02 0.11
Pain 0.58 0.43 0.86 0.34 0.05/NS 0.08 1 0.27 < 0.001/0.01 0.02/ < 0.001
Dyspnea < 0.001/0.03 0.91 < 0.001/0.007 0.47 0.01/NS 0.19 0.03/NS < 0.001/0.001 < 0.001/NS 0.54
Insomnia 0.58 0.14 0.59 0.91 0.29 0.74 0.96 0.21 0.81 0.63
Appetite loss 0.87 091 0.11 < 0.001/0.04 0.79 < 0.001/0.02 0.9 0.97 0.44 0.02/NS
Constipation 0.91 0.13 0.52 0.46 0.36 0.14 0.83 0.24 0.24 < 0.001
Diarrhoea 0.33 0.12 0.55 0.49 0.76 0.43 0.33 0.06 0.29 0.88
Financial difficulties 0.1 0.09 0.22 0.15 0.05/0.02 0.04/0.04 0.55 0.3 0.01 0.87

Statistically-significant p-values are underscored. Multivariate analyses were performed when multiple significant p-values were found in univariate analysis. NS:
non-significant p-values in multivariate analysis. Age: < vs. > 65 years; education level (Ed level): < vs. > high school diploma, professional activity before
treatment (Prof act): yes vs. no, T-stage: < vs. = 3, N-stage: < vs. = 2a, tumor site (Tum site): oral cavity/oropharynx vs. larynx/hypopharynx, total pharyngo-
laryngectomy (TPL): yes vs. no, surgical procedure level (SP level): level I/1I vs. III, Adjuvant treatment (Adj trt): yes vs. no.

treatment (postoperative RT or RT + CT) was a significant predictor of
constipation. T-stage (=3) and N-stage (=2a) were significant pre-
dictors of financial difficulties.

Regarding head and neck symptoms, after univariate and multi-
variate analyses, adjuvant treatment (postoperative RT or RT + CT)
was a significant predictor of swallowing difficulties and sense pro-
blems. Gender (women) was a significant predictor of speech problems.
T-stage (=3) was a significant predictor of trouble with social eating.
Age (=65 years) was a significant predictor of less sexuality. T-stage
(=3), N-stage (=2a) and tumor site (oral cavity and oropharynx) were
significant predictors of teeth problems. Professional activity (no ac-
tivity before treatment) and tumor site (oral cavity and oropharynx)
were significant predictors of mouth-opening limitation. T-stage (= 3)
and adjuvant treatment (postoperative RT or RT + CT) were significant
predictors of dry mouth. Adjuvant treatment (postoperative RT or
RT + CT) was a significant predictor of sticky saliva. Gender (women)

was a significant predictor of pain killer prescription. Surgical proce-
dure level (=2) was significant predictor of nutritional supplementa-
tion, feeding tube dependence and weight loss.

3.4. Correlations between EORTC QLQ-C30 scores, QLQ-HN35 scores and
satisfaction with the information received after treatment

Correlations between EORTC QLQ-C30 scores, QLQ-HN35 scores
and satisfaction with the information received after treatment are
shown in Table 6. We found some negative correlations between global
QoL score or functioning scales and several QLQ-HN35 scores (sticky
saliva, coughing, feeling ill, pain killers, nutritional supplement and
feeding tube). We found some positive correlations between different
general symptoms and several QLQ-HN35 scores.

After treatment, satisfaction with the information received score

was 58.1 + 28.8 and was negatively correlated with the global QoL

Table 5
Predictive factors of EORTC QLQ-HN35 scores after treatment.

Scales/items P values for each factor in univariate/multivariate analyses

Gender Age Ed level Prof act T-Stage N-Stage Tum site TPL SP level Adj trt
Pain 0.83 0.34 0.51 0.09 0.19 0.26 0.71 0.59 0.45 0.55
Swallowing 0.8 0.02/NS 0.67 0.01/NS 0.15 0.07 0.26 0.69 0.03/NS 0.02/0.05
Senses 0.28 0.52 0.29 0.58 0.82 0.22 0.67 0.12 0.31 0.03
Speech 0.04 0.53 0.64 0.09 0.9 0.4 0.14 0.12 0.5 0.15
Social eating 0.96 0.09 0.11 0.01/NS 0.04/0.02 0.2 0.23 0.34 0.05/NS 0.08
Social contact 0.52 0.74 0.7 0.64 0.9 0.94 0.41 0.99 0.89 0.88
Sexuality 0.62 0.05 0.09 0.09 0.74 0.63 0.38 0.34 0.94 0.07
Teeth 0.74 0.31 0.83 0.11 0.02/0.03 0.03/0.04 < 0.001/0.005 0.93 0.01/NS 0.01/NS
Mouth-opening 0.75 0.1 0.04/NS < 0.001/0.02 0.06 0.17 < 0.001/0.001 0.34 0.49 0.26
Dry mouth 0.06 0.57 0.64 0.88 0.01/0.005 0.13 0.2 0.75 0.14 0.01/0.04
Sticky saliva 0.79 0.52 0.91 0.03/NS 0.06 0.28 0.28 0.35 < 0.001/NS 0.04/0.02
Coughing 0.59 0.79 0.37 0.84 0.98 0.91 0.26 0.51 0.79 0.37
Feeling ill 0.64 0.07 0.13 0.28 0.63 0.25 0.29 0.14 0.53 0.07
Pain killers 0.02 0.07 0.54 0.31 0.76 0.67 0.76 0.35 0.5 0.51
Nutritional supplement 0.63 0.18 0.74 0.06 0.29 0.52 0.82 0.8 0.01 0.11
Feeding tube 0.18 0.5 0.56 0.08 0.42 0.28 0.42 0.15 0.05 0.42
Weight loss 0.47 0.3 0.47 0.34 0.14 0.99 0.88 0.59 0.03 0.1
Weight gain 0.09 0.77 0.67 0.8 0.07 0.3 1 0.56 0.66 0.64

Statistically-significant p-values are underscored. Multivariate analyses were performed when multiple significant p-values were found in univariate analysis. NS:
non-significant p-values in multivariate analysis. Age: < vs. > 65 years; education level (Ed level): < vs. > high school diploma, professional activity before
treatment (Prof act): yes vs. no, T-stage: < vs. = 3, N-stage: < vs. = 2a, tumor site (Tum site): oral cavity/oropharynx vs. larynx/hypopharynx, total pharyngo-
laryngectomy (TPL): yes vs. no, surgical procedure level (SP level): level I vs. II/IlI, Adjuvant treatment (Adj trt): yes vs. no.
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Correlations between QLQ-C30 scores, QLQ-HN35 scores and satisfaction with the information received after treatment.

QLQ-HN35 scores Correlation coefficients (r)

QLQ-C30 scores

S/Info GQoL PF RF EF CF SF Fa NV Pa Dy In AL Co Di FD
Pain 0 0 0 0 0 0 0 0 0 +0.3 0 +03 0 0 0 +0.3
Swallowing 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 +0.3
Senses 0 0 0 0 0 0 0 0 0 0 +03 0 0 +0.3 0 0
Speech 0 0 0 0 0 0 +0.3 0 0 +0.6 +0.3 +0.3 +0.3 +0.3 0 +0.3
Trouble with social eating 0 0 0 0 0 0 0 0 0 +0.3 +0.3 +0.3 +0.3 +0.3 +0.3 +0.3
Trouble with social contact 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sexuality 0 0 0 +0.3 0 0 0 0 0 0 0 0 0 0 0 0
Teeth 0 0 0 0 0 0 0 0 0 +0.3 0 0 0 +0.3 0 0
Mouth-opening 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Dry mouth 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Sticky saliva 0 0.3 -0.3 0.3 -0.3 0 0 0 0 0 0 0 0 0 0 0
Coughing 0 0.3 -0.3 -0.6 -0.3 -0.3 0.3 -0.3 0 0 0 0 0 0 0 0
Feeling ill 0 0 -0.3 -0.6 -0.3 -0.3 -0.3 0 0 0 0 0 0 0 0 0
Pain killers 0 0 -0.3 -0.3 -0.3 0 0 -0.3 -0.3 0 0 0 0 0 0 0
Nutritional supplement 0 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 -0.3 0 0 0 0 0 0 0
Feeding tube 0 0 -0.6 -0.3 -0.3 -0.3 -0.3 0 0 0 0 0 0 0 0 0
Weight loss 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Weight gain 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
S/Info NA -0.3 0.3 0 -0.3 -0.3 0 0 0 0 0 0 0 0 0 0

S/Info: satisfaction with the information received, GQoL: global quality of life, PF: physical functioning, RF: role functioning, EF: emotional functioning, CF: cognitive
functioning, SF: social functioning, Fa: fatigue, NV: nausea and vomiting, Pa: pain, Dy: dyspnea, In: insomnia, AL: appetite loss, Co: constipation, Di: diarrhoea, FD:
financial difficulties. Significant correlation between two variables exists when r (Pearson's test or Spearman's rank test) is superior to 0.30 or inferior to —0.30; this

correlation increases as r approaches 1 or -1.

score, and physical, emotional and cognitive functioning.

4. Discussion

In this prospective multicentric study on HNSCC patients under-
going oncologic surgery with or without postoperative RT or RT + CT,
we showed that there was no significant deterioration of global QoL and
no significant increase in general symptoms between the pre- and post-
therapeutic periods. In contrast, the impact of treatment on QoL scores
was evident for role and social functioning scales and for most head and
neck symptoms.

After treatment, tumor stage (T or N stage), tumor site and treat-
ment modalities (type of surgery, adjuvant therapy) were the main
predictors of QoL scores. Female sex, high education level and absence
of professional activity before treatment also had a negative impact on
various QoL scores. In addition, we found a negative correlation be-
tween satisfaction with the information received and the global QoL
score or several functioning scales. Indeed, patients with a better global
QoL or a better level of functioning, were less satisfied with the in-
formation they received.

A significant proportion of patients did not complete the post-
operative questionnaire and the rate of patients (25/200, i.e. 12.5%)
who were lost to follow-up may appear to be relatively high for a
prospective database. However, a significant number of patients, which
live far from the tertiary care center where they have been treated, are
followed in a local institution (primary/secondary care center) or by a
private specialist, after the end of the treatment. This is particularly
true for elderly patients or patients with severe comorbidities. In such
cases, completion of the postoperative questionnaire could be difficult
to obtain.

In the present study, the EORTC QoL questionnaires detected the
classical changes in HNSCC patients' QoL after treatment [2,3]. As
previously described by several authors, there were no significant
changes in global QoL and no drastic increase in general symptoms
after curative treatment for HNSCC [4-6]. This can be explained by the
fact that HNSCC surgical treatment does not generate major changes in
general health status and general symptoms but also by the fact that
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general health status and general symptoms were already impaired
before treatment by the cancer itself. Regarding functioning scales,
there was a significant deterioration in role and social functioning after
treatment. This highlights the main consequences of HNSCC treatment
affecting the patients’ appearance and their ability to communicate,
finally leading to a poorer social life. Similarly, Veldhuis et al. in a
series of 67 HNSCC patients treated by surgery alone or surgery fol-
lowed by RT + CT, showed that, among the different functioning
scales, the decrease between the pre- and post-treatment scores was
most acute for role and social functioning [7].

This degradation of role and social functioning after treatment may
explain the significant increase in financial difficulties reported in the
present study. The financial difficulties encountered in HNSCC patients
after treatment have already been reported by several authors in studies
conducted in other countries with different health care systems. In the
study by Vedhuis et al. mentioned above and conducted in Germany, a
drastic increase in financial difficulties was reported 10 months after
therapy [7]. In another study, conducted in India, examining long-term
QoL in HNSCC survivors 1 year after completion of their treatment,
Chaukar et al. showed that financial difficulties constituted the items of
the EORTC QLQ-C30 for which patients reported having most problems
[8]. Interestingly, the present study showed that these financial diffi-
culties also affect HNSCC patients in France, which is acknowledged for
its highly-protective social and health care system.

In a previous prospective study analyzing the evolution of QoL in
HNSCC patients undergoing surgery with free-flap reconstruction, we
reported remarkably similar results regarding EORTC QLQ-C30 scores
except for fatigue, which was found to be increased after therapy [2]. In
comparison with this earlier study, the present study also included
patients undergoing lower levels of surgical procedure, which could
explain the non-significant increase in fatigue level after treatment.
This is supported by our results showing that surgical procedure level
was an independent predictor of fatigue after treatment. Moreover,
patients undergoing free-flap reconstruction most often have a locally-
advanced disease requiring postoperative adjuvant therapy, which can
contribute to the fatigue reported by the patients a long time after
treatment. Interestingly, our results showed that adjuvant treatment
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adversely impacted both fatigue and cognitive function. In this regard,
Powell et al. showed a significant association between fatigue and mean
dose to the cerebellum in nasopharyngeal cancer patients undergoing
chemoradiotherapy [9]. In fact, intensity-modulated radiotherapy
techniques for HNSCC have been associated with a net increase in ir-
radiated brain volumes [10]. The increasing use of chemoradiotherapy
has additionally exposed this patient population to potential neuro-
toxicity due to cytotoxic drugs. Moreover, HNSCC patients may be
particularly at risk for impaired neurocognitive function as risk factors
for the development of HNSCC include smoking and excess alcohol
consumption which are also associated with impaired neurocognitive
function [10].

Among functioning scales, emotional functioning was the most de-
teriorated function both before and after treatment. This finding should
encourage health-care professionals to evaluate the psychological status
of HNSCC patients throughout their management and to provide them
with appropriate psychological support. However, although the change
observed was non-significant, emotional functioning was the only
functioning scale that tended to improve after treatment. This suggests
that the preoperative period is the most anxiety-generating phase in the
therapeutic management of HNSCC patients. This also highlights the
need for appropriate management of patient anxiety and fear in the
preoperative period. After therapy, the long-term side effects of treat-
ment, the changes in physical appearance, the deterioration of social
life and the anxiety related to cancer and the risk of recurrence and
death may all affect patients’ emotional status. In a study analyzing
psychosocial effects in long-term HNSCC survivors, Holloway et al.
showed that both psychosocial and physiologic factors influenced QoL
in patients with HNSCC, but that many QoL measures were most
strongly influenced by psychosocial considerations [11]. Moreover, in a
recent prospective study, Barber et al. demonstrated that the incidence
and severity of preoperative depressive symptoms in HNSCC patients
treated with surgery was high (54%) and that patients with moderate or
severe preoperative depressive symptoms had significantly decreased
postoperative functional performance status, increased narcotic use,
decreased completion of adjuvant therapy, and a longer length of
hospital stay [12].

The EORTC QLQ-H&N35 module revealed the typical functional
impairment affecting HNSCC patients after therapy that mainly in-
volves the senses, mouth opening, dental status, salivary, speech and
swallowing functions [13]. Indeed, for all these functions the related-
EORTC QLQ-H&N35 score significantly increased after treatment, thus
denoting a higher level of problems or symptoms. Similarly, Chaukar
et al. found that dry mouth, sticky saliva, dental problems and mouth
opening were the domains with poorer scores [8]. Interestingly, al-
though surgery can also contribute to mouth-opening problems, all
these disorders are generally considered to be long-term side-effects of
RT. In the present study, sticky saliva was also inversely correlated to
global QoL and several functioning scales. This suggests that, even in
HNSCC patients treated with primary surgery, long-term side effects of
adjuvant RT were the main factors affecting patients’ QoL.

In the head and neck region, the level of pain was remarkably stable
despite a significant reduction in pain-killer consumption. Tumor-re-
lated pain was replaced by pain related to the sequelae of surgery which
can be increased in cases of postoperative RT = CT. In this regard, and
curiously, we found that adjuvant treatment significantly impacts post-
treatment pain measured by the EORTC QLQ-C30 questionnaire but not
the pain evaluated by the specific QLQ-H&N35 module. We also found
that pain-killer consumption was inversely correlated to physical, role
and emotional functioning. This highlights the importance of post-
therapeutic pain management in patients with HNSCC and supports the
conclusions of the French Otorhinolaryngology and Head and Neck
Surgery Society guidelines stipulating that, to improve patients’ QoL,
particular care should be given to detection and early-adapted treat-
ment of pain induced by HNSCC treatment [14-16].

Our results demonstrate a significant increase in nutritional support
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measures after therapy. This is explained by the deterioration of post-
therapy swallowing function. Although head and neck surgery ob-
viously affects swallowing function, post-operative RT also has a major
impact on this function. Indeed, our results show that, after multi-
variate analysis, adjuvant therapy remained the only factor impacting
swallowing function. Moreover, several studies have shown the major
role, long after treatment, of pre- or postoperative radiotherapy in the
limitation of mouth-opening [17]. The role of radiotherapy is also ob-
vious in dental problems and salivary dysfunction, which were among
the main head and neck symptoms of our patients. These problems all
contribute to restrict oral feeding long-term after therapy. Furthermore,
altered sense of taste, restricted diet, and changed physical appearance
can all bother the patient while eating in public. This explains why, in
our study as in most published QoL studies in head and neck oncology,
social eating was more deteriorated than swallowing function after
therapy [3,4]. The present study shows that, compared to the pre-
operative period, a significant proportion of patients put on weight 6
months after therapy. This suggests that the nutritional support pro-
cedures engaged in the post-therapeutic phase are effective and high-
lights the need of an individualized nutritional follow-up in the multi-
disciplinary management of head and neck patients. Interestingly, in a
study assessing swallowing function following postchemoradiotherapy
neck dissection, Chapuy et al. reported gastrostomy tube dependence at
12 and 24 months in 25% and 10% of patients, respectively [18].
Therefore, it is very likely that the oral diet of the patients included in
our study, which was evaluated 6 month after therapy, continues to
improve during the first 2 post-therapeutic years. The relatively short
follow-up period constitutes a weakness of this study because a slight
evolution of QoL scores has been reported for head and neck cancer
patients between the 6th and the 12th post-therapeutic months [2].
However, delaying the post-therapeutic QoL evaluation time inevitably
leads to an increase in the number of non-evaluable patients due to
deaths, tumor recurrences, intercurrent diseases or loss to follow-up.
Hence, a post-therapeutic evaluation performed 6 months after the end
of the treatment seemed to us to offer an acceptable compromise.

It was not surprising that tumor stage and site, as well as treatment
modalities, were the main predictors of QoL in the present study. In a
recent prospective study on 67 patients with either oropharyngeal or
laryngeal cancer, Veldhuis et al. also showed the impact of tumor site
and disease stage on QoL [7]. It is interesting to note that lar-
yngectomized patients had the worst level of functioning and that TPL
had a greater impact on functioning scales (cognitive functioning ex-
cepted) compared with the level of surgical procedure or adjuvant
therapy. The advances made in speech and pulmonary rehabilitation
have undoubtedly contributed to improve psycho-social well-being and
quality of life of laryngectomized patients. Nevertheless, as highlighted
by Babin et al. among head and neck cancer patients, laryngectomized
patients are those who have the highest need of global and multi-
disciplinary management including intensive functional rehabilitation
procedures and psycho-social supportive interventions [19,20].

Although the influence of patient age on sexuality is easily under-
standable, the negative impact of female gender on dyspnea, speech,
and pain killer prescription needs to be highlighted. However, we can
assume that a hoarse voice, a frequent result of head and neck cancer
treatment, is accepted less easily by women than by men. The sig-
nificant effect of professional inactivity before treatment on certain QoL
scores and, in particular, on appetite loss, is important to note and
could be explained, at least in part, by a decline in physical activity.
Interestingly, in a recent study analyzing QoL in long-term head and
neck cancer survivors, Wells et al. showed that, among other factors,
lower socio-economic status and unemployment independently con-
tributed to poorer generic and cancer-specific QoL [21].

Finally, we observed significant negative correlations between
several head and neck symptoms and global QoL score or various
functioning scales. This suggests that reduction of post-therapeutic head
and neck symptoms by the use of less invasive surgical procedures,
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more accurate reconstructive surgery and modern techniques of RT
should be the best way to improve patient QoL. Moreover, we found
that patients with a better global QoL or a better level of functioning
were less satisfied with the information they received. This result seems
surprising since we might expect that patients with a poor QoL would
be more critical in their assessment of the information delivered by
healthcare professionals. It follows, therefore, that patients with a
better global QoL were less satisfied with the information they received
and that satisfaction with the information received had no positive
impact on QoL. In this regard, we also found a positive correlation
between social functioning and speech problems suggesting that a si-
milar impairment of speech function would have a greater impact on
patients with a high social functioning than on patients with a poor
social functioning. QoL is a complex construct involving multiple
parameters, including psychosocial factors. It may be that patients with
a higher global QoL are those with less severe disease and are thus more
concerned with function and more demanding of complete and accurate
medical information.

5. Conclusion

In this prospective multicentric longitudinal study, we evaluated the
evolution of QoL in HNSCC patients undergoing primary oncologic
surgery. Although the global QoL score remained stable, we found a
deterioration of role and social functioning, as well as an increase in
financial difficulties and most head and neck symptoms. We also found
that, after treatment, tumor stage, tumor site and treatment modalities
were the main predictors of QoL scores. In addition, we found a ne-
gative correlation between satisfaction with the information received
and global QoL score or several functioning scales. These findings could
be useful to improve post-therapeutic supportive care procedures and,
ultimately, the global management of HNSCC patients. These results are
also of great interest to help adjust the multidisciplinary care of these
patients to their individual needs.

Appendix A. Supplementary data

Supplementary data to this article can be found online at https://
doi.org/10.1016/j.suronc.2019.01.012.

References

[1] L. Kim, T. King, M. Agulnik, Head and neck cancer: changing epidemiology and
public health implications, Oncology (Williston Park) 24 (2010) 915-919.

[2] A. Bozec, G. Poissonnet, E. Chamorey, et al., Free-flap head and neck reconstruction
and quality of life: a 2-year prospective study, Laryngoscope 118 (2008) 874-880.

242

[3]

[4]

[5

[6]

[7

[8]

[9

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

Surgical Oncology 28 (2019) 236-242

C.S. Pierre, O. Dassonville, E. Chamorey, et al., Long-term quality of life and its
predictive factors after oncologic surgery and microvascular reconstruction in pa-
tients with oral or oropharyngeal cancer, Eur. Arch. Oto-Rhino-Laryngol. 271
(2014) 801-807.

A. Bozec, G. Poissonnet, E. Chamorey, et al., Quality of life after oral and or-
opharyngeal reconstruction with a radial forearm free flap: prospective study, J
Otolaryngol Head Neck Surg 38 (2009) 401-408.

P. Infante-Cossio, E. Torres-Carranza, A. Cayuela, J.L. Gutierrez-Perez, M. Gili-
Miner, Quality of life in patients with oral and oropharyngeal cancer, Int. J. Oral
Maxillofac. Surg. 38 (2009) 250-255.

G.M. Humphris, G. Ozakinci, Psychological responses and support needs of patients
following head and neck cancer, Int. J. Surg. 4 (2006) 37-44.

D. Veldhuis, G. Probst, A. Marek, et al., Tumor site and disease stage as predictors of
quality of life in head and neck cancer: a prospective study on patients treated with
surgery or combined therapy with surgery and radiotherapy or radiochemotherapy,
Eur. Arch. Oto-Rhino-Laryngol. 273 (2016) 215-224.

D.A. Chaukar, R.R. Walvekar, A.K. Das, et al., Quality of life in head and neck
cancer survivors: a cross-sectional survey, Am. J. Otolaryngol. 30 (2009) 176-180.
C. Powell, U. Schick, J.P. Morden, et al., Fatigue during chemoradiotherapy for
nasopharyngeal cancer and its relationship to radiation dose distribution in the
brain, Radiother. Oncol. 110 (2014) 416-421.

L.C. Welsh, A.W. Dunlop, T. McGovern, et al., Neurocognitive function after
(chemo)-radiotherapy for head and neck cancer, Clin. Oncol. 26 (2014) 765-775.
R.L. Holloway, J.L. Hellewell, A.M. Marbella, P.M. Layde, K.B. Myers,

B.H. Campbell, Psychosocial effects in long-term head and neck cancer survivors,
Head Neck 27 (2005) 281-288.

B. Barber, J. Dergousoff, M. Nesbitt, et al., Depression as a predictor of post-
operative functional performance status (PFPS) and treatment adherence in head
and neck cancer patients: a prospective study, J Otolaryngol Head Neck Surg 44
(2015) 38.

C.S. Pierre, O. Dassonville, E. Chamorey, et al., Long-term functional outcomes and
quality of life after oncologic surgery and microvascular reconstruction in patients
with oral or oropharyngeal cancer, Acta Otolaryngol. 134 (2014) 1086-1093.

M. Binczak, M. Navez, C. Perrichon, et al., Management of somatic pain induced by
head-and-neck cancer treatment: definition and assessment. Guidelines of the
French Oto-Rhino-Laryngology- Head and Neck Surgery Society (SFORL), Eur Ann
Otorhinolaryngol Head Neck Dis 131 (2014) 243-247.

D. Blanchard, M. Bollet, C. Dreyer, et al., Management of somatic pain induced by
head and neck cancer treatment: pain following radiation therapy and che-
motherapy. Guidelines of the French Otorhinolaryngology Head and Neck Surgery
Society (SFORL), Eur Ann Otorhinolaryngol Head Neck Dis 131 (2014) 253-256.
F. Espitalier, S. Testelin, D. Blanchard, et al., Management of somatic pain induced
by treatment of head and neck cancer: postoperative pain. Guidelines of the French
Oto-Rhino-Laryngology-Head and Neck Surgery Society (SFORL), Eur Ann
Otorhinolaryngol Head Neck Dis 131 (2014) 249-252.

S.Y. Loh, R.W. McLeod, H.A. Elhassan, Trismus following different treatment
modalities for head and neck cancer: a systematic review of subjective measures,
Eur. Arch. Oto-Rhino-Laryngol. 274 (2017) 2695-2707.

C.I. Chapuy, D.J. Annino, A. Snavely, et al., Swallowing function following post-
chemoradiotherapy neck dissection: review of findings and analysis of contributing
factors, Otolaryngol. Head Neck Surg. 145 (2011) 428-434.

E. Babin, D. Beynier, D. Le Gall, M. Hitier, Psychosocial quality of life in patients
after total laryngectomy, Rev. Laryngol. Otol. Rhinol. 130 (2009) 29-34.

E. Babin, D. Blanchard, M. Hitier, Management of total laryngectomy patients over
time: from the consultation announcing the diagnosis to long term follow-up, Eur.
Arch. Oto-Rhino-Laryngol. 268 (2011) 1407-1419.

M. Wells, S. Swartzman, H. Lang, et al., Predictors of quality of life in head and neck
cancer survivors up to 5 years after end of treatment: a cross-sectional survey,
Support. Care Canc. 24 (2016) 2463-2472.


https://doi.org/10.1016/j.suronc.2019.01.012
https://doi.org/10.1016/j.suronc.2019.01.012
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref1
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref1
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref2
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref2
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref3
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref3
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref3
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref3
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref4
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref4
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref4
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref5
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref5
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref5
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref6
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref6
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref7
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref7
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref7
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref7
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref8
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref8
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref9
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref9
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref9
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref10
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref10
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref11
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref11
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref11
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref12
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref12
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref12
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref12
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref13
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref13
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref13
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref14
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref14
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref14
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref14
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref15
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref15
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref15
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref15
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref16
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref16
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref16
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref16
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref17
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref17
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref17
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref18
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref18
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref18
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref19
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref19
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref20
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref20
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref20
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref21
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref21
http://refhub.elsevier.com/S0960-7404(18)30234-2/sref21

	Evolution and predictive factors of quality of life in patients undergoing oncologic surgery for head and neck cancer: A prospective multicentric study
	Introduction
	Material and methods
	Patients
	QoL evaluation
	Ethical consideration
	Statistical analyses

	Results
	Clinical characteristics of the patients
	EORTC QLQ-C30 and QLQ-HN35 scores before and after treatment
	Predictive factors of EORTC QLQ-C30 and QLQ-HN35 scores after treatment
	Correlations between EORTC QLQ-C30 scores, QLQ-HN35 scores and satisfaction with the information received after treatment

	Discussion
	Conclusion
	Supplementary data
	References




