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Supplemental data S2: Mapping of functions or symptoms repetitively mentioned in
publications on functional outcome in HNC-patients to functional domains

Functional or symptom Functional domain

Eating, drinking

Swallowing

Dysphagia

Feeding, Feeding tube, percutaneous endoscopic gastrostomy,
PEG

Trism, mouth opening, chewing, dental status’

Food intake

Xerostomia, sticky saliva, dry mouth, (hypo-)salivation!
Aspiration
Taste alteration (dysgeusia)

Normality of diet

Laryngectomy

Respiration, respiratory

Dyspnea

Breath, breathing .
Breathing

Tracheo(s)tomy

Pharyngeal, laryngeal, tracheal stenosis

Pharyngeal, laryngeal, tracheal edema

Vocal chord paresis

Speaking

Dysarthria

Neuropathy, paresis

Tongue mobility

Voice, Voice rehabilitation Speech
Communication (verbal)

Hoarseness

Nasality, nasalization, velopharyngeal insufficiency, rhinolalia,

rhinophonia

Pain )
. o Pain
Pain medication

Depression
Emotion, emotional
Antidepressants
Well-being

Distress

Mood

Enjoy life

Neck Shoulder-neck mobility



Shoulder
Neck lymphedema
Induration, fibrosis

Range of motion

Despite considerable effort, we have not been able to code the functional domain saliva using
external criteria with verbal rating scales in a meaningful sequence. This functional domain was
assigned to the functional domain food intake.



Supplemental data S3: Adapted Head and Neck Cancer Functional Integrity Scale

(HNC-FIT Scale)
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IThe worse result of neck mobility and shoulder mobility is counted.

The Head and Neck Cancer Functional Integrity Scale (HNC-FIT-scale) is completed

by the clinician during the patient interview at oncology follow-up visits. It takes 1-2



minutes to complete the questionnaire. The HNC-FIT scale includes the functional do-
mains of food intake, breathing, speech, pain, mood, and neck and shoulder mobility.
Functional integrity is graded on a scale of 0 to 4, with 0 indicating complete loss of normal
function (worst outcome) and 4 indicating functional integrity (best outcome).



Supplemental data S4: Assessment of face and content validity of the Head and Neck
Cancer Functional Integrity Scale (HNC-FIT scales) via semi-structured expert
interviews

Head and neck cancer (HNC) and its treatment can lead to various functional impair-
ments. The "head and neck functional integrity scales" (HNC-FIT scale) is a clinical instru-
ment for rapid physician-rated assessment of basic functional outcomes in HNC-patients
during the initial diagnosis and oncological follow-up investigation. As part of the devel-
opment and empirical validation of this clinical tool, we would appreciate your opinion
as physician or therapist involved in the treatment of HNC-patients within the framework
of a semi-structured interview. Please read the HNC-FIT scales and the instructions on
how to complete it carefully. Then imagine you are completing this clinical instrument
with a HNC-patient in the context of initial diagnosis or oncological follow-up investiga-
tion.

As part A of the semi-structured interview, we would like you to rate the entire HNC-
FIT scales for its face-validity on a 5-point Likert scale from 1 (“very good”) to 5 (“not
sufficient”) and to rate each functional domain on the same 5-point Likert scale via 8 ques-
tions for their content validity.

As part B of this semi-structured interview, we would like you to express concerns,
additions, advantages and disadvantages of the entire HNC-FIT scales and for each func-
tional domain. In addition, we would like you to express whether you considered any
functional domains not important or irritating and whether you would like to include any
previously missed functional domains.

Part A

1.) Please, rate the entire HNC-FIT scales. The individual functional items...

12 |3|4]|5

a) |...record the most important functions impaired in HNC pa- Ololo

O
O

tients

2.) Please, rate the functional domain "food intake". This functional domain...

a) |...is formulated comprehensibly

b) |...is based on objective external criteria

C) |...distinguishes impaired from non-impaired HNC-patients

d) |..probably responds well to a change in functional integrity

e) |...probably achieves similar results if completed by different

O |[gogoioge-
O (Ogjojdies
O |O0|0|0d|e
O |Ogoids
O |OO|0|d|e

physicians

f) |...probably achieves similar results if functional integrity]

O
O
O
O
O

remains unchanged

g) |..represent a comprehensible increase from worst to best

functional integrity

h) |.represent an equidistant increase from worst to best]

functional integrity

3.) Please, rate the functional domain "breathing". This functional domain...

a) ‘...is formulated comprehensibly Oogoo|d




b) |...is based on objective external criteria Oogoo|d
c) |...distinguishes impaired from non-impaired HNC-patients | [0 | (0 | (O | OO | OJ
d) |...probably responds well to a change in functional integrity | [ | (0 | (O | OO | OJ
e) |..probably achieves similar results if completed by different
physicians
f) |..probably achieves similar results if functional integrit
remains unchanged
...represent a comprehensible increase from worst to best]
B) |-represent a comp O|o|o|o|o
functional integrity
h) |..represent an equidistant increase from worst to best]
) [-represent an ed ojo|o|o|o
functional integrity
4.) Please, rate the functional domain "speech". This functional domain...
12 |3 |4]|5
a) |...is formulated comprehensibly Ogjgo|o|o
b) |...is based on objective external criteria Oogoo|d
0) |...distinguishes impaired from non-impaired HNC-patients | (1 | (1 | 1 | OO | O
d) |...probably responds well to a change in functional integrity | [ | (0 | O | OO | OJ
e) |..probably achieves similar results if completed by different
physicians
f) |..probably achieves similar results if functional integrit
remains unchanged
...represent a comprehensible increase from worst to best]
B) -represent a comp o|o|o|o|o
functional integrity
h) |..represent an equidistant increase from worst to best
) [epresent an ed ojo|o|o|o
functional integrity
5.) Please, rate the functional domain "pain". This functional domain...
12 |3 |4]|5
a) |...is formulated comprehensibly Oooa|g|gd
b) |...is based on objective external criteria Oogoo|d
c) |...distinguishes impaired from non-impaired HNC-patients | (1 | (1 | (1 | OO | O
d) |..probably responds well to a change in functional integrity | (1 | (1 | 1 | OO | O
e) |..probably achieves similar results if completed by different
physicians
f) |..probably achieves similar results if functional integrit
remains unchanged
...represent a comprehensible increase from worst to best
) |-represent a comp o|o|o|o|o
functional integrity
h) |..represent an equidistant increase from worst to best
) [ep ) ojo|o|o|o

functional integrity

6.) Please, rate the functional domain "mood". This functional domain...




a) |...is formulated comprehensibly

b) |...is based on objective external criteria

c) |...distinguishes impaired from non-impaired HNC-patients

d) |...probably responds well to a change in functional integrity

e) |...probably achieves similar results if completed by different

o |Ogioogpe-
O |[OOjoidis
O |O00|0|e
o |Ogogs
O OO0 0|e

physicians

f) |..probably achieves similar results if functional integrity

O
O
O
O
O

remains unchanged

g) |..represent a comprehensible increase from worst to best

functional integrity

h) |..represent an equidistant increase from worst to best

functional integrity

7.) Please, rate the functional domain "shoulder-neck mobility". This functional do-
main...

a) |...is formulated comprehensibly

b) |...is based on objective external criteria

¢) |...distinguishes impaired from non-impaired HNC-patients

d) |..probably responds well to a change in functional integrity

e) |...probably achieves similar results if completed by different

O |[Ogioige-
O |[Ogjggpms
O |O0O|0| 0|«
O |[Ogoa-
O |[OOjgg|e

physicians

f) |..probably achieves similar results if functional integrity|

O
O
O
O
O

remains unchanged

g) |..represent a comprehensible increase from worst to best

functional integrity

h) |.represent an equidistant increase from worst to best

functional integrity

Part B
1.) Please, express concerns, additions, advantages and disadvantages for the entire HNC-
FIT scale:

2.) Please, express concerns, additions, advantages and disadvantages for the functional
domain “food intake”:

a)
b)
<)
d)
e)




f)

8)
h)

3.) Please, express concerns, additions, advantages and disadvantages for the functional

1 r”

domain “breathing”:
a)
b)
0)
d)
e)
f)
g)
h)

4.) Please, express concerns, additions, advantages and disadvantages for the functional
domain “speech”:

a)
b)
<)
d)
e)
f)
8)
h)

5.) Please, express concerns, additions, advantages and disadvantages for the functional
domain “pain”:

a)
b)
c)
d)

6.) Please, express concerns, additions, advantages and disadvantages for the functional
domain “mood”:

a)
b)
0)
d)
e)
f)
g)
h)

7.) Please, express concerns, additions, advantages and disadvantages for the functional
domain “shoulder-neck mobility”:

a)
b)
<)
d)
e)




f)

8)
h)

8.) Related to the HNC-FIT scales, were there any functional domains that you considered
not important?
Functional domain “food intake”, because:

Functional domain “breathing”, because:

Functional domain “speech”, because:

Functional domain “pain”, because:

Functional domain “mood” because:

Functional domain “shoulder-neck mobility”, because:

9.) Related to the HNC-FIT scale, were there any functional domains that you found irri-
tating?
Functional domain “food intake”, because:

Functional domain “breathing”, because:

Functional domain “speech”, because:

Functional domain “pain”, because:

Functional domain “mood” because:

Functional domain “shoulder-neck mobility”, because:

10.) Related to the HNC-FIT scales, where there any additional functional domains that
should be included?

Thank you for your participation!



Supplemental data S5: Instructions for clinicians on how to complete the Head and
Neck Functional Integrity Scale.

The functional domain food intake includes eating and drinking. “Unable to swallow;
only via gastrostomy tube’ means that the patient is unable to swallow, and his intake of
food is exclusively via gastrostomy (or nasogastral) tube. This applies also for nasogastric
tubes. ‘Gastrostomy tube needed, some oral feeding possible’ means that the patient relies
on PEG for adequate food and fluid intake, but occasional sips are possible. “‘No gastros-
tomy tube, oral diet, but only liquid/soft food” means that the patient does not have a
gastrostomy tube but cannot eat solid food. ‘No gastrostomy tube, diet near normal’
means that the patient can essentially eat normally, but with certain (e.g. dry foods) prob-
lems, but these can be overcome (for example, by simultaneously taking liquid). ‘Normal’,
like in all functional domains, means that the function is as it was before the illness.

In the functional domain respiration 'Tracheostoma, needs blocked cannula' means
that the patient has a tracheostoma and must use a cannula with blocked cuff, e.g. because
of aspiration. “Tracheostoma, speech cannula/no cannula’ means a simple condition with
tracheostomy. ‘No tracheostoma, breathing difficult at rest’ is ticked at dyspnea at rest.
With ‘No tracheostoma, breathing difficulties only on exertion’, a typical loading situation
would be e.g. climb stairs.

In the functional domain speech ‘Not possible, without phonation” means that the
patient is incapable of speech and essentially must rely on written communication. At
'Difficult to understand, no phone calls', the patient can indeed make sounds and you can
understand the meaning with high concentration, but the patient in not able to make calls.
At 'Telephoning possible' is the language is very limited and difficult to understand, but
it is a communication over the phone with strangers possible. ‘Easy to understand, but
pronunciation/voice changed’ also detects slight functional limitations of speech, but the
communication is possible without any problems.

In the pain dimension ‘pain despite of opiate therapy" means that the patient suffers
from pain despite pain therapy with opiates by experienced pain specialists. 'Controlled
with opiates' means that with adequate pain therapy including opiates the patient is es-
sentially painless. 'Regularly needs non-opioid analgesics' means that the patient has a
long-term pain therapy without opioids and is thus essentially painless. 'Needs analgesics
from time to time' means occasional pain and occasionally use of painkillers.

In the dimension mood, 'suicidal thoughts' means that the patient is so depressed
that he has suicidal thoughts. As a rule, psychiatric intervention is urgently needed. 'Very
depressed despite antidepressants' means that the patient has sustained depressive mood
despite adequate antidepressant therapy received by a suitable medical facility. 'With an-
tidepressants overall normal mood' means that the patient regularly needs antidepres-
sants because of depressive mood. With this antidepressant therapy, however, the mood
is essentially normal. 'Occasionally depressed, no antidepressants needed' is ticked in case
of occasional depressive mood.

In the shoulder-neck-mobility dimension two functions are queried simultaneously,
namely shoulder mobility and neck mobility. In each case the worse functional status is
ticked. ‘Stiff neck and/or shoulder, hardly any movement possible" is a complete fixation
in the neck and/or shoulder area. 'Can hair hardly comb, looking backwards in car not
possible' means that the shoulder mobility is so severely limited that with a straight head
not all areas of the head are reachable with the comb and/or that without a rear view
camera the car cannot be reversed under visual control because the head cannot be turned
far enough. 'Combing with problems, looking backwards in car difficult' means that
combing the hair when the head is straight and that reversing under sight is possible, but
means a considerable effort. 'Combing and looking backwards in car near normal’' means



a slight restriction of the neck and shoulder mobility without significant functional im-
pairment.



Supplemental data S6: Selection of HNC-related symptoms and functions not covered
by HNC-FIT scales.

. Sight

. Hearing, Tinnitus

. Hyposmia, smell disturbances

o Balance, vertigo

. Neuropathies, sensation, proprioception
. Sleep, Sleep disturbances

. Fatigue

. Thyroid dysfunction

. Body image

o Sexuality

. Disfigurement

. Cognitive function

. Anxiety and concerns

. Appetite

o Nausea

] Weight loss

o Mucositis/stomatitis

. Dermatitis

. Hair loss/alopecia

U Hyperpigmentation or hypopigmentation
° Soft-tissue- osteonecrosis

. Chronic wounds, ulcers

. Social function, doing s.th. in public

o Work status
o Performance status (ECOG/Karnofsky)
. Cough



Supplemental data S7: Mean scores and standard deviations of the adapted HNC-FIT-
scales.

Functional domain Controls Pretreatment group Posttreatment group
Food intake 3.9+/-0.8 3.6+/-1.3 2.8+/-0.7
Breathing 3.9+/-0.6 3.7+/-1.2 3.1+/-0.7
Speech 3.9+/-0.6 3.7+/-1.2 3.1+/-0.7
Pain 3.9+/-0.8 3.6+/-1.2 3.4+/-0.9
Mood 3.7+/-0.8 3.4+/-0.8 3.4+/-0.9

Mobility 3.9+/-0.5 3.9+/-0.9 3.5+/-0.3




Supplemental data S8: German Version of the adapted Head and Neck Cancer

Functional Integrity Scale (HNC-FIT Scale)
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'The worse result of neck mobility and shoulder mobility is counted.



