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Simple Summary: Patients with head and neck cancer often suffer from multiple and severe func-
tional impairments. Swallowing, voice impairment and pain are often mentioned as mostly relevant
for patients’ quality of life after treatment. The course of these specific functional impairments and
related problems are not sufficiently observed. In our retrospective single-center cohort analysis of
“real-world data”, collected in daily routine practice, we present data regarding the patient-re-
ported outcome parameters of swallowing and voice problems and pain. Independent of tumor site
and treatment regimen, patients reported less problems over time. Nevertheless, oropharyngeal tu-
mors led to significantly more self-reported swallowing problems, while patients with larynx tu-
mors more often had patient-perceived voice impairments. In addition, other clinical and sociodem-
ographic variables had an impact on patient-reported function. The acquisition of patient-reported
outcome data is valuable and a sufficient way to explore patients” problems in a better manner.
These data can help to improve patient care.

Abstract: Background: Head and neck cancer (HNC)-specific symptoms have a substantial impact
on health-related quality of life. The aim of this study was to determine whether self-reported dys-
phagia, voice problems and pain of HNC patients changed over time and whether specific clinical
or sociodemographic variables were associated with these symptoms. Methods: HNC patients (1 =
299) in an outpatient setting answered questionnaires (Eating Assessment Tool-10; questions from
the EORTC QLQ-C30 and EORTC H&N35) on dysphagia, voice problems and pain, collected with
the software “OncoFunction” at three different timepoints (t1-t3) after diagnosis. The mean score
changes from t1 to t3 were expressed in terms of effect sizes d. The impact of sociodemographic and
clinical factors on the course of the variables was tested with multivariate analyses of variance. Re-
sults: Dysphagia, voice impairment and pain in HNC survivors significantly improved over a pe-
riod of approximately 14 months after diagnosis. Tumor site, stage, treatment modality, occupa-
tional state and ECOG state were significantly correlated with self-reported functional outcome.
The pain level of the HNC patients was rather low. Conclusions: Patients suffer from functional
impairments after HNC treatment, but an improvement in self-reported symptoms could be
demonstrated within this time period.
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1. Introduction

Recent advancements in the detection and treatment of head and neck cancer (HNC)
and the changing epidemiology, especially due to the rise in HPV-positive oropharynx
cancer, have resulted in an increase in HNC survivors. The critical role of the head and
neck in function as well as the partly complex treatment of HNC places survivors at high
risk for HNC-specific symptoms that have a substantial impact on health-related quality
of life. Tumor growth and infiltration of functional relevant tissue as well as consequences
of surgery or radiation fibrosis often lead to severe functional impairments. Dysphagia,
voice impairment and pain are typical symptoms that are often associated with social and
psychological problems. These symptoms cause frustration and embarrassment, being
common in the long term in HNC patients. Therefore, the assessment of patient-perceived
dysphagia, voice problems and pain during and after HNC treatment is fundamental to
measure the consequences of treatment over time. Studies have highlighted the im-
portance of long-term swallowing and voice impairment, with a small number of studies
specifically focusing on these issues [1-6]. Especially swallowing is strongly associated
with impaired quality of life, which has been demonstrated in several studies [7-9]. More-
over, dysphagia and pain are independent risk factors for worse survival [10-14]. How-
ever, few longitudinal studies analyzed the follow-up of HNC-specific symptoms. There-
fore, the improvement of physical functioning and self-reported impairments over time is
not well studied in HNC patients. However, information about the course of functional
deficiencies is important to explain the treatment and possible impairments after therapy
and improve the therapy adherence of HNC patients.

As evaluation and treatment of short- and long-term side effects are important ele-
ments of comprehensive cancer survivorship care, we aimed to analyze the course of the
self-reported symptoms dysphagia, voice problems and pain and to further investigate
the temporal stability of these symptoms. We further aimed to analyze the impact of soci-
odemographic and clinical factors on the course of these symptoms.

2. Materials and Methods
2.1. Patients

Patients’ data were obtained from the software “OncoFunction”. This database con-
tains data from outpatients with head and neck cancer seen for regular follow-up appoint-
ments who were older than 18 years and have provided informed consent. This retrospec-
tive chart review study involving human participants was in accordance with the ethical
standards of the institutional and national research committee and with the 1964 Helsinki
Declaration and its later amendments or comparable ethical standards.

We included only those patients who were able to read and complete questionnaires
on a tablet computer. Collection of the surveys began in June 2013. Every HNC patient in
our outpatient setting used a touch-screen tablet computer to answer questionnaires fo-
cusing on HNC patients” problems such as pain and swallowing, voice, breathing and
psychosocial problems. They were asked to return the tablet to the nurses before they
were called to see the physician. The staff were trained to assist the patients with the tablet
computers circulated in the waiting room. A summary of the current responses along with
prior responses was provided to the physician before the consultation. The usability of
the system was demonstrated before [15]. Presently, there are approximately 1200 head
and neck cancer patients in the database “OncoFunction”. For this analysis, we only con-
sidered those HNC patients who had complete data at the first three follow-up visits after
diagnosis and treatment of HNC (t1-t3) in at least one of the three measures (Eating As-
sessment Tool-10 (EAT-10), voice problems and pain). Complete data means that data
from t1 to t3 were available. The follow-up schedule was based on National Comprehen-
sive Cancer Network (NCCN) guidelines. In the first year, visits were conducted every 1-
3 months, and in the second year, every 2-6 months.
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Patients were retrospectively classified according to age, gender, occupational state,
smoking status, alcohol consumption, tumor site and stage, type of treatment, presence of
tracheotomy, presence of feeding tube, ECOG (Eastern Cooperative Oncology Group)
state and body mass index (BMI).

The standard of care for radiotherapy is intensity-modulated radiation therapy
(IMRT) in our clinic. The majority of patients received platinum-based chemotherapy con-
cordantly to radiotherapy in the adjuvant or primary treatment setting. A minority of pa-
tients received immunotherapy with cetuximab in their treatment regimens.

2.2. Instruments

The Eating Assessment Tool (EAT-10) is a 10-item questionnaire addressing the main
aspects of dysphagia. The EAT-10 questionnaire addresses questions regarding loss of
weight, swallowing effort, pain while swallowing, coughing and meals being stuck while
eating and impaired social eating. It has been shown to correlate with findings on instru-
mental swallowing assessments such as a fiberoptic endoscopic evaluation of swallowing
(FEES) [16-18]. Patients rate several swallowing issues on a 5-point scale (0 =no problem,
4 = severe problem), leading to an overall score ranging from 0 to 40 points. Based on
normative data from healthy volunteers, a total score of three or higher is considered ab-
normal.

Voice problems were analyzed using the questionnaire “European Organization for
Research and Treatment of Cancer Quality of Life Questionnaire-Head and Neck 35”
(EORTC QLQ-H&NB35), a specific self-report questionnaire for HNC patients [19]. The pa-
tients indicate the extent to which they have experienced problems when talking to other
people or talking on the telephone. The responses to these two questions are scored on a
four-point scale: not at all (1); a little (2); quite a bit (3) and very much (4). The responses
are converted into 0-100 scales according to the methodology of the “European Organi-
zation for Research and Treatment of Cancer Core Quality of Life Questionnaire” (EORTC
QLQ-C30).

Patients were asked to rate their current pain intensity on a numeric scale ranging
from 0 to 10, with 0 representing “no pain at all” and 10 representing “maximal possible
pain”.

2.3. Statistical Analysis

The mean score changes from t1 to t3 were expressed in terms of effect sizes d. Pear-
son correlation coefficients were used to characterize the temporal stability of the varia-
bles. The impact of sociodemographic and clinical factors on the course of the variables
was statistically tested with multivariate analyses of variance (ANOVAs). In these anal-
yses, the factor time (t1, t2, t3) served as a within-subject factor, and the clinical variable
was considered the independent between-subjects factor. When clinical variables were
analyzed in this way, age group and gender were additionally included as covariates. All
statistical calculations were performed with SPSS version 24.

3. Results
3.1. Sample Characteristics

The sample consisted of 223 male and 76 female patients, and the mean age was 60.8
+10.2 years (males: 61.0 + 10.0 years, females: 60.5 + 10.6 years). Table 1 gives further char-
acteristics of the sample. The mean time between diagnosis and the t1 assessment was 5.6
months (SD = 2.5 months), the mean time interval between t2 and t1 was about four
months (133.1 days, SD = 119 days) and the mean interval between t3 and t1 was about
twice as long (260.3 days, SD =155 days).
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Table 1. Patient characteristics.

Total (n =299)

Males (n =223)

Females (1 = 76)

n % n % n %

Age Group

18-59 years 144 48.2 104 46.6 40 52.6

60-69 years 98 32.8 78 35.0 20 26.3

>70 years 57 19.1 41 18.4 16 21.1
Occupation

Not occupied 219 73.2 167 74.9 52 68.4

Occupied 80 26.8 56 25.1 24 31.6
Alcohol consumption *

No 225 75.5 156 70.0 69 92.0

Yes 73 24.5 67 30.0 6 8.0
Tobacco consumption *

No 218 73.2 158 713 59 78.7

Yes 80 26.8 64 28.7 16 21.3
Tumor group

Oral cavity 47 15.7 33 14.8 14 18.4

Oropharynx 115 38.5 84 37.7 31 40.8

Larynx, Hypopharynx 85 28.4 74 33.2 11 14.5

Other 52 17.4 32 14.3 20 26.3
Tumor stage *

I 53 19.1 37 17.7 16 23.5

I 33 11.9 27 129 6 8.8

I 51 18.4 37 17.7 14 20.6

v 140 50.5 108 51.7 32 47.1
Treatment group

1: OP+ RT- CT- 71 23.7 48 21.5 23 30.3

2: OP+ RT+ CT- 83 27.8 69 30.9 14 18.4

3: OP+ RT+ CT+ 98 32.8 73 32.7 25 32.9

4: OP- RT+ CT+ 39 13.0 26 11.7 13 17.1

5: Other 8 2.7 7 3.1 1 1.3
Metastases

No 157 52.5 113 50.7 44 57.9

Yes 142 47.5 110 49.3 32 42.1
Tracheotomy

No 218 70.9 151 67.7 61 80.3

Yes 87 29.1 72 32.3 15 19.7
Feeding tube

No 186 62.8 135 61.1 51 68.0

Yes 110 37.2 86 38.9 24 32.0
ECOG performance *

0 69 324 47 31.1 22 35.5

1 116 54.5 85 56.3 31 50.0

24 28 13.1 19 12.6 9 14.5
Body Mass Index

<20 kg/m? 50 16.7 32 14.3 18 23.7

20—<25 kg/m? 148 49.5 115 51.6 33 43.4

25—<30 kg/m? 75 25.1 58 26.0 17 22.4

>30 kg/m? 26 8.7 18 8.1 8 10.5

OP+, OP-: surgery yes/no; RT+, RT-: radiotherapy yes/no; CT+, CT-: chemotherapy yes/no, * missing data not reported.
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Table 2. Mean scores for th
and t3.

3.2. Mean Scores

Mean scores and standard deviations of the variables are given in Table 2. The effect
sizes d(tl, t3) refer to the mean score change from t1 to t3; negative d values indicate a
decline. 7(1,3) indicates the correlation between the t1 and the t3 scores.

Among the 10 items of EAT-10, we observe a decline from t1 to t3 in eight items; the
largest difference (d = 0.55) was found for the first item (weight loss), which means that
the patients gained weight. Voice problems and pain significantly reduced between t1 and
t3.

The coefficients of temporal stability of the three scales were between 0.46 (pain) and
0.59 (EAT-10 sum score), and the lowest stability scores were found for EAT-10 item 3
(swallowing liquids, r«=0.29) and item 1 (weight loss, r«= 0.35).

e three measurement points, effect sizes for the t1-t3 comparison and correlations between t1

t1 £ t3 d(t1, t3) Sign. r(tl, t3) Sign.
M (SD) M (SD) M (SD)

EAT-10 (item range 0-4)

Item 1. Weight loss 090 (1.12) 0.43 (0.82) 0.37 (0.81) 0.55 035
Item 2. Problems with meals 118 (1.46) 0.92 (1.28) 0.84 (1.27) 0.25 E 057 R
Item 3. Swallowing liquids 0.47 (0.88) 0.46 (0.84) 0.37 (0.70) 0.13 ns. 029 ¥
Item 4. Swallowing solids 1.07 (1.23) 0.92 (1.19) 091 (1.19) 0.13 * 0.60  ***
Item 5. Swallowing tablets 071 (1.17) 0.70 (1.07) 0.71 (1.09) 0.00 ns. 042  ***
Item 6. Swallowing painful 0.52 (0.85) 0.42 (0.78) 0.29 (0.63) 0.31 wE037 0
Item 7. Reduced pleasure to eat 1.00 (1.28) 0.80 (1.13) 0.73 (1.21) 0.22 ** 057  **
Item 8. Food sticks in throat 0.29 (0.74) 0.33 (0.73) 0.37 (0.87) -0.10 n.s. 054
Item 9. Coughing when eating 056 (0.93) 0.66 (0.98) 0.63 (1.02) -0.07 ns. 053
Item 10. Swallowing stressful 0.76 (1.00) 0.70 (1.00) 0.62 (1.03) 0.14 * 052  ***
EAT-10 sum score (range 0-40) 747 (8.12) 6.41 (7.87) 585 (7.86) 0.20 ** 059  ***
Voice problems (range 0-100) 484 (35.7) 39.8 (33.3) 37.0 (33.7) 0.33 050 0
Pain (range 0-10) 240 (2.29) 194 (2.06) 1.81 (2.19) 0.26 E 046 0

d(tl, t3): Effect size for the c

omparison between t1 and t3; 7(t1, t3): correlation between the t1 and t3 scores. *: p < 0.05;

**: p <0.01; ***: p <0.001; n.s.: not significant.

3.3. Impact of Sociodemographic and Clinical Factors on Dysphagia, Voice Problems and Pain

Figures 1-3 indicate the courses of the three symptoms, broken down by diagnosis
groups (left diagram) and treatment (right diagram). Since the case numbers in the treat-
ment group “other” were low (n = 12), this group was not considered in the diagrams. All
figures indicate a decline in the symptoms. The results of significance tests for the inde-
pendent factors (diagnosis group, treatment group) and for the factor timepoint are given
in Tables 3-5. The highest scores in self-reported dysphagia were observed for patients
with oropharynx cancer, the strongest voice problems were reported by patients with lar-
ynx and hypopharynx cancer, and concerning pain, the patients with cancer of the oral
cavity were most strongly affected. Regarding the treatment regimens, the results suggest
that all presented patient groups had a substantial shift towards symptom improvement
from t1 to t3. Dysphagia and pain were most often reported by patients who had trimo-
dality treatment (surgery + radiochemotherapy) while patients who only had surgery had
the lowest scores over time. Patients who were treated by surgery and radiotherapy were
mostly affected by voice problems at t1; over time, voice problems improved in all treat-
ment groups, and at t3, patients who were treated by radiochemotherapy had the lowest
scores. Detailed analyses of the effects of diagnosis group, treatment and other sociodem-
ographic and clinical variables are given in Tables 3-5.
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Figure 1. Dysphagia mean scores, broken down by diagnosis (left) and treatment (right); OP+, OP-: surgery yes/no; RT+,
RT-: radiotherapy yes/no; CT+, CT-: chemotherapy yes/no.
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Figure 2. Voice problems mean scores, broken down by diagnosis (left) and treatment (right); OP+, OP-: surgery yes/no;
RT+, RT-: radiotherapy yes/no; CT+, CT-: chemotherapy yes/no.
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Figure 3. Pain mean scores, broken down by diagnosis (left) and treatment (right); OP+, OP-: surgery yes/no; RT+, RT-:
radiotherapy yes/no; CT+, CT-: chemotherapy yes/no.

The effect of gender and age on patient-perceived dysphagia, voice impairment or
pain was mostly not significant. Patients in the age group of 60-69 years reported signifi-
cantly higher dysphagia values and patients older than 70 years had the lowest dysphagia
levels. Behavioral factors such as alcohol consumption or smoking did not significantly
influence dysphagia and voice problems. Smokers reported more pain than non-smokers;
in both groups, pain decreased over time.

Presence of metastasis and higher tumor stage did significantly influence dysphagia
scores but not voice problems or pain. Patients with highest tumor stage (IV) and need of
trimodality treatment (surgery + chemoradiation) reported the highest dysphagia scores
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over the complete follow-up. Voice problems and pain decreased from t1 to t3, independ-
ent of tumor stage or metastasis.

Regarding feeding tube and dysphagia, there was a weak relationship. Patients with
feeding tubes reported higher dysphagia scores. In the same direction, patients with the
need for tracheotomy reported significantly higher voice problems. Patients with a tra-
cheal canula and feeding tube reported higher pain scores, even if not reaching signifi-
cance.

Patients with better ECOG performance scores had less dysphagia and voice prob-
lems. Voice impairment significantly decreased in all ECOG groups. Patients with bad
ECOG state also had higher pain levels; however, the difference was not significant. Pain
levels decreased over time in all ECOG groups.

Patients with lower BMI had higher dysphagia and pain scores, but these differences
did not reach significance. Patients with a BMI lower than 20 reported significantly higher
voice problems from t1 to t3 and also higher dysphagia scores. Dysphagia, voice problems
and pain improved over time in all BMI groups.

Table 3. Dysphagia: Mean scores depending on sociodemographic and clinical variables.

n t1 2 t3 Significance
M (D) M (D) M (SD) Main  fime IMter
Effect action
Gender 0966 0.020 0.439
Males 164 74 (8.2) 6.5 (8.1) 5.7 (7.9)
Females 52 7.6 (7.8) 6.1 (7.1) 6.2 (7.9)
Age group 0.034 0.147 0.079
<59 years 113 7.9 (7.9) 59 (7.2) 5.4 (7.2)
60-69 years 63 8.7 (9.3) 8.3 9.0) 7.5 (8.7)
270 years 40 44 (6.1) 4.7 (7.5) 4.6 (7.9)
Occupational state 0.005 0.008 0.634
Not occupied 147 8.3 (8.6) 7.3 (8.4) 6.6 (8.4)
Occupied 69 5.8 (6.8) 4.7 (6.6) 4.2 (6.4)
Alcohol consumption 0.241 0.013 0.828
No 157 7.8 (8.3) 6.7  (81) 6.2 (8.2)
Yes 59 6.6 (7.5) 5.6 (7.2) 4.9 (7.0)
Tobacco consumption 0995 0.012 0.933
No 157 7.4 (8.0 6.4 (7.8) 5.9 (8.0)
Yes 59 7.7 (8.4) 6.5 8.1) 5.6 (7.6)
Tumor 0.001 0.021 0.571
Oral cavity 35 6.9 (7.9) 5.6 (7.8) 5.1 (8.5)
Oropharynx 80 9.9 (7.7) 8.8 (7.8) 7.7 (8.4)
Larynx, Hypopharynx 64 7.1 (8.9) 6.1 (8.4) 55 (7.5)
Other 37 3.5 (5.9) 2.5 (5.0) 3.2 (5.6)
Tumor stage 0.002 0.120 0.035
I 45 41 (7.9) 2.6 (6.0 2.7 (6.1)
I 27 49 (5.8) 7.4 (9.2) 5.4 (7.3)
I 35 7.0 6.8) 7.2 (8.5) 6.9 (9.5)
IV 94 101 (8.7) 7.8 (7.8) 7.1 (8.0)
Treatment group 0.001 0.008 0.606
1: OP+ RT- CT- 59 4.5 (7.6) 2.4 (5.3) 2.8 (5.7)
2: OP+RT+ CT- 62 7.3 (7.8) 7.3 (8.0) 6.1 (7.5)
3: OP+RT+CT+ 66 105 (8.4) 8.5 (8.3) 8.0 (8.5)
4: OP- RT+ CT+ 23 7.0 (7.3) 7.5 (7.6) 6.3 8.1)
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Metastases 0.001 0.003 0.721
No 116 6.0 81) 47 (69) 46 (7.4)
Yes 100 9.1 (7.8) 84  (8.5) 7.3 (8.1)

Tracheotomy 0.418 0.005 0.286
No 171 7.2 (8.4) 64  (82) 5.5 (7.9)
Yes 45 8.4 (6.9) 6.5 (6.8) 7.3 (7.5)

Feeding tube 0.054 0.001 0.295
No 165 6.7  (8.0) 6.0 (8.1) 5.4 (8.0)
Yes 51 100 (8.1) 7.9 (6.9) 7.2 (7.3)

ECOG performance <0.001 0.511 0.168
0 59 41 (6.3) 3.7 (6.6 3.2 (6.6)
1 83 9.7  (85) 8.1 8.1) 7.2 (7.3)
24 9 7.8 (8.5) 6.8 (8.4) 6.0 (7.8)

BMI 0.103 0.021 0.619
<20 kg/m? 27 9.9 8.7) 8.5 (8.5) 8.4 (9.6)
20-<25 kg/m? 109 8.3 8.9) 6.6 (7.7) 6.3 (8.3)
25—<30 kg/m? 57 5.8 6.1) 6.2 (8.5) 4.6 (6.4)
230 kg/m? 23 5.0 (7.1) 3.1 (5.5) 37 (5.8)

M: Mean; SD: Standard deviation; Main effect: ANOVA effect of the independent variable listed in the left column; Time:
effect of the timepoint (t1, t2, t3); Interaction: interaction between the independent variable and the factor timepoint.

Table 4. Voice problems: Mean scores depending on sociodemographic and clinical variables.

n Significance

M (D) M (SD) M (SD) Main Inter-

Effect action

Gender 0.781 <0.001 0.745
Males 212 480 (35.6) 39.0 (33.3) 377 (34.7)
Females 72 495 (36.3) 421 (334) 347 (30.9)

Age group 0.681 <0.001 0.166
<59 years 138 476 (33.1) 406 (3200 36.8 (329
60-69 years 94 502 (36.7) 427 (32.8) 385 (33.9)
270 years 52 474 (40.7) 314 (37.1) 34.6 (36.1)

Occupational state 0.001 <0.001 0.336
Not occupied 208 523 (36.2) 427 (342) 411 (34.7)
Occupied 76 37.7 (321) 327 (299) 257 (27.9)

Alcohol consumption 0.162 <0.001 0.766
No 212 50.6 (35.6) 409 (32.8) 385 (34.0)
Yes 72 421 (354) 368 (34.6) 324 (32.6)

Tobacco consumption 0.654 <0.001 0.196
No 206 493 (35.6) 39.1 (33.0)0 382 (33.7)
Yes 78 46.2 (36.0) 415 (343) 33.8 (33.7)

Tumor

Oral cavity 47 493 (33.00 370 (31.5) 369 (33.3) <0.001 <0.001 0.424
Oropharynx 110 50.2 (34.6) 412 (325) 345 (341
Larynx, Hypopharynx 81 58.8 (33.2) 489 (36.1) 484 (33.3)
Other 46 250 (354) 225 (274) 228 (28.0)

Tumor stage 0.065 <0.001 0.140
I 50 40  (333) 283 (30.3) 317 (31.1)
I 31 473 (39.0) 470 (374) 403 (33.0)
11 49 422 (323) 420 (304) 303 (32.8)
v 133 546 (35.8) 415 (34.3) 41.1 (34.9)
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Treatment group 0.104 <0.001 0.003
1: OP+ RT- CT- 67 43.0 (364) 322 (345) 358 (33.0)
2: OP+RT+CT- 79 58.0 (354) 446 (339) 380 (34.8)
3: OP+ RT+ CT+ 92 489 (327) 39.0 (31.7) 395 (33.8)
4: OP- RT+ CT+ 38 36.0 (36.9) 404 (32.3) 276 (30.3)

Metastases 0.466 <0.001 0.807
No 147 457 (357) 39.0 (33.3) 358 (34.1)
Yes 137 513 (355) 40.7 (33.3) 382 (334

Tracheotomy <0.001 <0.001 0.006
No 202 403 (34.1) 350 (314) 293 (30.3)
Yes 82 685 (314) 509 (351) 559 (345)

Feeding tube 0.003 <0.001 0.142
No 178 420 (35.0) 373 (323) 329 (32.8)
Yes 104 593 (343) 443 (345) 437 (33.8)

ECOG performance <0.001 <0.001 0.568
0 67 38.6 (34.6) 301 (31.3) 249 (29.5)
1 110 502 (33.3) 450 (33.1) 417 (32.9)
2-4 25 740 (281) 605 (36.5) 527 (38.4)

BMI 0.017 <0.001 0.196
<20 kg/m? 49 55.8 (35.3) 527 (33.3) 412 (33.7)
20—<25 kg/m? 142 448 (356) 366 (31.0) 36.0 (33.2)
25—<30 kg/m? 68 50.7 (34.8) 446 (352) 395 (35.3)
230 kg/m? 25 48.0 (38.3) 205 (30.8) 273 (32.2)

M: Mean; SD: Standard deviation; Main effect: ANOVA effect of the independent variable listed in the left column; Time:

effect of the time point (t1, t2, t3); Interaction: interaction between the independent variable and the factor time point.

Table 5. Pain (1 = 294): Mean scores depending on sociodemographic and clinical variables.

n Significance

Main . Inter-

M (SD) M (SD) M (SD) Time .

effect action

Gender 0.593 0.001 0.518
Males 218 238 (224) 195 (214) 176 (227)
Females 76 246 (244) 193 (1.80) 195 (1.95

Age group 0.072 <0.001 0.817
<59 years 142 261 (229) 224 (216) 208 (2.27)
60-69 years 96 242 (227) 167 (1.89) 1.65 (2.15)
270 years 56 186 (228) 160 (2.00) 139 (2.00)

Occupational state 0.249 <0.001 0.472
Not occupied 215 245 (237) 201 (17) 195 (2.35)
Occupied 79 228 (2.06) 178 (1.76) 143 (1.62)

Alcohol consumption 0.510 <0.001 0.330
No 221 242 (227) 200 (206) 191 (229)
Yes 72 239 (236) 1.80 (2.06) 150 (1.85)

Tobacco consumption 0.024 0.002 0.530
No 213 232 (221) 177 (1.89) 1.62 (2.07)
Yes 80 2.65 (2.50) 242 (2.40) 232 (244)

Tumor 0.226 <0.001 0.577
Oral cavity 47 266 (2.34) 246 (227) 196 (2.33)
Oropharynx 115 253 (211) 206 (2.05) 203 (2.18)
Larynx, Hypopharynx 82 223 (239 164 (210) 133 (1.99)
Other 50 214 (249) 173 (1.75) 194 (2.40)
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Tumor stage 0.211 0.004 0.443
I 52 162 (1.94) 1.65 (1.90) 142 (1.87)
I 32 184 (1.82) 1.68 (2.24) 1.62 (1.83)
III 49 245 (248) 207 (219) 188 (2.32)
v 140 276 (230) 2.05 (2.06) 179 (2.16)

Treatment group 0.083 <0.001 0.708
1: OP+RT- CT- 69 1.81 (211) 148 (1.83) 1.48 (1.86)
2: OP+RT+ CT- 80 251 (242) 174 (203) 174 (2.19)
3: OP+RT+CT+ 98 268 (2.28) 227 (223) 213 (2.37)
4: OP- RT+ CT+ 39 251 (232) 229 (1.87) 177 (2.21)

Metastases 0.123 <0.001 0.438
No 152 225 (236) 173 (195 157 (1.97)
Yes 142 256 (221) 218 (2.16) 2.06 (2.39)

Tracheotomy 0.464 <0.001 0.095
No 208 232 (221) 198 (206) 166 (2.08)
Yes 86 259 (248) 185 (2.07) 216 (241)

Feeding tube 0.074 <0.001 0.045
No 184 208 (201) 193 (2.08) 159 (2.00)
Yes 109 297 (261) 199 (2.02) 218 (2.45)

ECOG performance 0.107 0.001 0.118
0 67 191 (2.04) 184 (1.90) 1.46 (1.96)
1 115 216 (2200 179 (1.89) 1.89 (2.05)
2-4 27 378 (2.56) 248 (219) 219 (242

BMI 0.290 0.002 0.703
<20 kg/m? 50 290 (2.66) 238 (2.56) 226 (2.55)
20-<25 kg/m? 147 241 (236) 1.82 (2.08) 192 (2.34)
25-<30 kg/m? 72 226 (2.000 197 (1.96) 149 (1.64)
230 kg/m? 25 176 (1.71) 174 (1.79) 120 (1.71)

M: Mean; SD: Standard deviation; Main effect: ANOVA effect of the independent variable listed in the left column; Time:
effect of the timepoint (t1, t2, t3); Interaction: interaction between the independent variable and the factor timepoint.

The presence of a feeding tube and tracheostomy (Table 6) was also examined over
time. Almost two-thirds of the patients never had a feeding tube (60.4%). About 20% of
all patients could abandon the feeding tube at t2 or t3, and 16.1% needed a feeding tube
for the complete follow-up period. A similar picture is also seen for the presence of tra-
cheostomy.

Table 6. Presence of feeding tube and tracheostomy at t1-t3; - no, + yes.

At t1t2t3 Number of Patients  Percent At t1t2t3 Number of Patients Percent
--- 165 60.4 --- 184 66.4
-+ 2 0.7 -t - 3 1.1
Feeding tube — i 2 07 Tracheostom S 0 22
ro, fyes) et 5 18 ot yes)y - 29 105
+-- 39 14.3 +-+ 3 1.1
++- 16 5.9 ++- 10 3.6

+++ 44 16.1 +++ 42 15.2
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4. Discussion

This study provided data regarding the symptoms dysphagia, voice impairment and
pain in head and neck cancer survivors in a short-term follow-up. The findings revealed
that over a period of approximately 14 months after diagnosis of HNC, dysphagia, voice
problems and pain significantly improved in our patient cohort.

Dysphagia was analyzed using the EAT-10 questionnaire, which has previously been
shown to correlate with objective swallowing examinations such as videofluoroscopy and
FEES and seems to be an adequate instrument for the screening for dysphagia and aspi-
ration in daily routine practice [18,20,21]. In our patient cohort, self-reported dysphagia
was significantly correlated to age, occupational state, tumor site, tumor stage, presence
of metastases, treatment and ECOG performance. Young patients had significantly more
swallowing problems than patients older than 70 years; however, while swallowing im-
pairment decreased over the study period in young patients, in the patient group older
than 70 years, there was no improvement. Nevertheless, patients over 70 years of age had
less dysphagia at t3 than younger patients. The effect of age on swallowing function and
rehabilitation potential has been reported in previous studies. For example, Wilson et al.
reported that younger patients more likely report poorer swallowing results [8]. However,
patient-reported swallowing performance does not correlate with objective swallowing
performance in all cases [22,23]. Overall, it remains unclear if elderly HNC patients indeed
show better swallowing performance than young patients.

Patients with oropharyngeal carcinomas showed higher dysphagia values at any
given time than patients with other tumor sites. In the same manner, Carmignani reported
significantly higher dysphagia in patients with oropharyngeal cancer compared to pa-
tients with larynx/hypopharynx cancer [1]. Additionally, patients with multimodal treat-
ment showed higher swallowing impairment than patients with curative treatment by
surgery alone. As often reported, patients with higher tumor stages often need to be
treated multimodally and, so far, have a higher risk for dysphagia than patients with mon-
omodal treatment. In our cohort, the reported values for dysphagia decreased over time,
independent of tumor site and treatment regimen. This is contradictory to a study on
swallowing in the first year after chemoradiotherapy for HNC, where only limited
changes in the patients” perception were reported [24].

Patients with a body mass index <20 reported the highest scores in the EAT-10 ques-
tionnaire. Insufficient supplementation could lead to weight loss and may explain the dif-
ferences [25].

The presence of feeding tubes from t1 to t3 was also explored. In total, 165 patients
(60.4%) reported never having used a feeding tube, and 44 patients had to have their diet
with a feeding tube all the time. Compared to t1, the feeding tube was removed at t2 in 39
patients and at t3 in 55 patients. This supports the statement that the course of dysphagia
allows many patients an oral diet and better swallowing-related quality of life.

The presence of tracheostomy tube also decreased over time in our patient cohort.
Previous studies demonstrated that patients” swallowing function correlates with time of
decannulation, as one would expect, because only the exclusion of aspiration can prevent
pneumonia and related problems [26]. In our cohort, in 39 patients, the tracheostomy tube
could be permanently removed, whereas nine patients needed a re-cannulation. Further-
more, 42 patients were still tracheotomized at the end of the evaluation. Correlation of
patients’” symptom monitoring with clinical examination parameters can help to improve
decision making and define the best moment for decannulation or gastrostomy tube re-
moval. Further research and studies examining these topics are needed.

Patient-reported voice impairment significantly improved over the first three follow-
up consultations. The same course was described in other publications, e.g., for transoral
laser cordectomy [27]. In this publication, the main improvement in voice was within the
first 6 months postoperatively, and in our cohort also, the main effect occurred from t1 to
t2. In total laryngectomized patients, van Sluis reported less subjective impairment of pa-
tients’ reported voice quality after 12 months, but in the objective study, a high number of
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patients did not achieve significant improvement [28]. Regarding their voice impairment,
patients with laryngeal or hypopharyngeal carcinomas reported significantly higher val-
ues than patients with cancer of the oral cavity/oropharynx or other localizations from t1
to t3, independent of their treatment regimen (multimodal vs. monomodal). This seems
comprehensible because the tumor- and treatment-related side effects directly influence
the voice through modified function of the vocal fold through scarring and fibrosis [29].
Additionally, the presence of tracheotomy and feeding tubes showed negative associa-
tions but a diminishing impairment over time.

Concerning pain, there was a significant improvement over time in our HNC patient
cohort. Pain decreased in all examined items. Overall, the pain level was rather low in our
cohort. This seems to be contradictory to results that characterized HNC patients by sig-
nificant greater pain perception compared to other tumor entities [30]. Bossi et al. reported
that up to 80% of HNC patients reported pain, which cannot be confirmed by our retro-
spective analysis [31]. The decreasing pain level over time matches the study of Chaplin
et al. [32]. In a cohort of 93 patients, the prevalence of pain decreased from 84% at diagno-
sis of HNC to 25% 12 months later [32]. In our cohort, the pain level differs significantly
between smokers and non-smokers; smokers reported higher pain values in the numeric
analogue scale.

We could not detect a gender effect regarding the examined variables. Swallowing
function, voice impairment and pain improved over time in men and women, independ-
ent of their gender. The impact of behavioral factors such as tobacco and/or alcohol con-
sumption on the analyzed symptoms remains unclear. In the presented cohort, the data
were inconclusive. Occupied HNC patients had significantly lower dysphagia and less
voice problems at the analyzed follow-up points of time, than non-occupied patients.
Whether patients with better function and less impairment are more frequently employed
or whether employment leads to better patient-reported physical function remains un-
clear. However, the impact of employment status and the barriers to return to work after
HNC were demonstrated in several studies [33,34]. In the present study, we demonstrated
that dysphagia and voice problems improved over time independently of employment
status.

Concerning ECOG state, our data are inconclusive. While dysphagia and voice prob-
lems were significantly correlated with ECOG status, pain was not; however, voice im-
pairment and pain significantly improved over time depending on the performance sta-
tus. This might be due to the potential of better compensation of functional limitations
during the course with a better ECOG status.

To explore the effect size of the variables of the EAT-10, voice and pain scale and to
test the temporal stability, additional statistical analyses were performed. The highest ef-
fect size was shown for the question of weight loss and painful swallowing and the lowest
temporal stability was shown for swallowing liquids and, again, weight loss. It has to be
mentioned that the majority of questions showed high stability, and differences over time
may be triggered only by a few questions. In further research, the possibility to reduce the
questionnaire to some stable items could be examined.

The strength of the present study is that all of the HNC patients were assessed using
standardized and structured instruments.

Nevertheless, the present study has some limitations, mainly due to its retrospective
design. The reported data were self-reported, and while this has many benefits such as
obtaining unfiltered patient data, a substantial bias through wrong reporting cannot be
excluded. We tried to reach all patients in our aftercare consultation but may have ex-
cluded special patient groups such as illiterate patients or patients with Korsakow’s syn-
drome.
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5. Conclusions

Dysphagia, voice impairment and pain in HNC survivors significantly improved
over a period of approximately 14 months after diagnosis. Tumor site, stage, treatment
modality, occupational state and ECOG state were significantly correlated with functional
outcome. The pain level was rather low in the analyzed patient cohort. These data show
the value of patient-reported outcomes collected in the daily routine practice. The illus-
tration of postoperative courses and knowledge about “normative ranges” can help to
interpret patient-reported outcome data in the future.
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