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Abstract: Background: Oral-functioning impairment can negatively affect the quality of life (QoL)
of head and neck cancer (HNC) patients after receiving radiotherapy (RT). Assessment of patient-
reported oral functioning throughout treatment can improve patient care. This scoping review
aims to propose a definition for oral functioning for HNC patients and to map out the available
questionnaires measuring patient-reported oral functioning in RT-treated HNC patients. Methods:
A literature search in relevant databases was performed. Each questionnaire was scored on the
domains validity, reliability, and responsiveness. Furthermore, the items from the questionnaires
were analyzed to define the common denominators for oral functioning in HNC patients. Results:
Of the 6434 articles assessed, 16 met the inclusion criteria and employed 16 distinct instruments to
evaluate QoL. No questionnaire covered all oral-health-related QoL items nor assessed all aspects
of validity, reliability, and responsiveness. Chewing, speaking, and swallowing were the common
denominators for oral functioning. Conclusions: Based on the included studies, we suggest using
the VHNSS 2.0 questionnaire to assess oral functioning in HNC patients. Furthermore, we suggest to
more clearly define oral functioning in HNC patients by focusing on masticatory function (chewing
and grinding), mouth opening, swallowing, speaking, and salivation.

Keywords: head and neck cancer; oral functioning; quality of life; questionnaires; radiotherapy

1. Introduction

Head and neck cancer (HNC) refers to a group of cancers occurring in the head and
neck region, including the mouth, throat, nose, sinuses, and larynx. HNC can be caused by a
variety of factors, including tobacco and alcohol use, exposure to certain chemicals, and cer-
tain types of human papillomavirus (HPV). HNC treatment consists of multiple pathways
and requires a multidisciplinary approach. For patients with oropharyngeal, hypopha-
ryngeal, or laryngeal squamous cell carcinoma, the diagnosis and staging is completed
after examining the clinically and radiologically suspected sites during panendoscopy.
The curative treatment of choice may include ablative surgery with or without (adjuvant)
radiotherapy (RT) or chemoradiation [1].

Conventional RT causes several well-known complications in the head and neck
region, including dysphagia, xerostomia, trismus, and mucositis [2]. Although most of
these complications are not associated with an immediate risk of death, they may impact
the patients’ quality of life (QoL) as they prolong states of pain and cause functional,
aesthetic, nutritional, and psychological problems [3]. Intensity-modulated radiotherapy
(IMRT) was introduced in 2007 and particularly aimed to reduce radiation doses to adjacent
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organs at risk, including the mucosa, salivary glands, and muscle tissue of the larynx and
pharynx [4]. As a result, a decrease in adverse effects, such as dysphagia and xerostomia,
has been observed from IMRT compared to conventional RT [5,6]. However, acute and
long-term side effects after IMRT treatment remain prevalent, potentially affecting the QoL
in HNC patients [7].

In recent years, the use of QoL questionnaires has gained popularity in the evaluation
of cancer treatment, with increasing interest in oral functioning [3,8]. Resulting from disease
as well as treatment, HNC patients may experience significant changes in oral functioning,
including problems with speech, eating, swallowing, breathing, and changes in taste and
smell [9]. A decrease in oral functioning can negatively affect the QoL in HNC patients.
In order to optimize patient care and satisfaction throughout treatment, data regarding
oral functioning is of eminent importance in RT-treated HNC patients. Such data can aid
in identifying and prioritizing the most pressing oral health needs of the patient and in
developing a plan for addressing these needs through appropriate treatment and care. It
is therefore required that oral functioning is included in QoL questionnaires that target
RT-treated HNC patients. A valid and reliable measuring instrument is crucial to record
patients’ self-reported oral functioning.

In the literature, there is no clear consensus regarding the definition of oral functioning
in HNC patients. Oral functioning is a very broad concept, which makes the term vague.
Oral functioning or oral functions can be described, for example, as tongue pressure, tongue–
lip motor function, and occlusal force [10]. However, oral functioning can also be divided
into different spectrums, such as vital functions and social functions [11]. In addition,
oral functioning can also be described in other domains, such as myo-functional activities,
sensory functions, and social functions [12]. To properly document patient-reported oral
functioning in HNC patients, a uniform and clear definition of the term is desirable.

The aim of this scoping review is to propose a definition for oral functioning and to
map out the currently available questionnaires measuring patient-reported oral functioning
in HNC patients treated with RT. Due to the lack of consensus regarding the definition of
oral functioning, we suggest a new demarcated definition based on the items scored in the
included questionnaires. In addition, we aim to identify which particular domains of oral
functioning are addressed in the available questionnaires.

2. Material and Methods

A scoping review was conducted in accordance with the Cochrane Handbook for
Reviews of Interventions and followed the guidelines provided in the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) statement [13].

2.1. Search

In collaboration with an information specialist of the medical library (K.A.Z.), a
comprehensive search was performed in the following bibliographic databases: PubMed,
Embase, Clarivate Analytics/Web of Science Core Collection, and Wiley/Cochrane Library.
Databases were searched for relevant literature from inception to 15 March 2021. The
following search terms, including synonyms, closely related words, and keywords, were
used as index terms or free-text words: “head and neck cancer”, “intensity modulated ra-
diotherapy” and “quality of life questionnaire”. The searches contained no methodological
search filter, date, or language restrictions. Duplicate articles were excluded using Endnote
(X9.3.3, AED and Bramer methods, Clarivate Analytics, Philadelphia, PA, USA). The full
search strategy for all databases can be found in Table S1.

2.2. Selection Criteria

Articles were included if they met the following criteria: (1) questionnaires for HNC
patients (larynx, hypopharynx, oropharynx, nasopharynx, oral cavity, tongue, floor of
mouth) who received radiotherapy or intensity-modulated radiotherapy; (2) published
before 1 April 2021; (3) published in English, and (4) questionnaires assessing multiple
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domains of oral functioning. Articles were excluded for the following reasons: (1) not
original quantitative or qualitative research articles (e.g., case reports, editorials, letters to
editor, oral papers and posters, conference abstracts); (2) patients with other malignancies
than HNC; (3) animal or cadaveric studies; and (4) questionnaires assessing only a single
domain of oral functioning (e.g., dysphagia-specific or speech-specific questionnaires).

2.3. Data Screening and Abstraction

Two reviewers (C.N.C. and M.V.) independently screened all potentially relevant titles
and abstracts for eligibility. Preliminary screening was conducted in Rayyan software (Qatar
Computing Research Institute, Doha, Qatar). Disagreements were resolved by discussion.
If no consensus was reached, a third researcher (F.L.) resolved any disagreements. Endnote
X9 (Thomson Reuters, New York, NY, USA) was used to organize references.

2.4. Definitions of Validity and Reliability

Validity is the extent to which an instrument measures what it is supposed to measure.
It can be divided into four subgroups: criterion validity, construct validity, content validity,
and clinical validity [14–16].

Criterion validity compares the results of a test with an external criterion, such as a
gold standard, to determine the correlation between the outcome of the test and the gold
standard. It is divided into concurrent validity, which compares the results of different
questionnaires measuring the same concept. Predictive validity determines whether a test
can accurately predict the results of another test. In this scoping review, predictive validity
is disregarded/kept aside.

Content validity assesses whether the test items are relevant to the concept being
measured. This can be determined by a layman or an analyst through face validity, which
examines whether an instrument appears to measure something relevant. It can also be
determined by a group of experts through expert panel validity. There is little distinction
made between face validity and expert panel validity in practice.

Construct validity assesses whether a test measures what it is supposed to measure
by comparing its results to those of another test that measures the same concept. This
includes assessing convergent and discriminant validity, which measure the strength of
the correlation between the two tests and whether they are measuring different concepts,
respectively. Known groups validity is also used to assess construct validity by comparing
test scores between groups that are expected to differ in the feature being measured. For
example, this can be applied to head and neck cancer QoL questionnaires by comparing
scores between different radiation techniques, stages, or ages.

Clinical validity is about the accuracy of a test to indicate a clinical condition. This
can be described by the following conceptions: sensitivity, specificity, and positive- and
negative-likelihood ratio.

Reliability refers to the consistency and stability of test results over time. It can be
measured in different ways, such as test–retest reliability and internal consistency [17–19].

Test–retest reliability measures the consistency of results when the test is repeated
under the same conditions. Pearson correlation coefficient, Cohen’s Kappa, and interclass
correlation coefficient are commonly used measures. A score of less than 0.5 indicates poor
reliability, 0.5–0.75 is moderate, 0.75–0.90 is good, and 0.90 is excellent.

Internal consistency measures the similarity of results among different parts of the test.
This is measured by Cronbach’s alpha, with a score of greater than 0.70 being acceptable.
Responsiveness is the ability of the instrument to detect clinically significant changes
over time.

3. Results

The initial literature search yielded a total of 14.049 references: 4200 in PubMed,
5867 in Embase, 2913 in Clarivate Analytics/Web of Science Core Collection, and 1069
in Wiley/Cochrane Library. After removing duplicates of references that were selected
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from more than one database, 6434 references remained. On the basis of title and abstract,
6307 articles were excluded, and the full text of 127 articles was obtained for further
consideration. Seven more references were found by a hand search. Sixteen articles met
the inclusion criteria regarding questionnaires evaluating oral functioning in head and
neck cancer patients. In Figure 1 the flowchart regarding the literature search and study
selection process is presented.
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Figure 1. PRISMA flowchart of the article selection process. * Seven articles were included by a hand
search in the reference lists.

3.1. Quality of Life Questionnaires with Oral Functioning Domains

Table 1 presents a summary of the OHRQoL items that have been covered in
the questionnaires.
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Table 1. Overview of OHRQoL items of the questionnaires.

UW-QoL EORTC QLQ VHNSS

Instruments FACT-H&N [20] UW-QoL [21] UW-QoL
RTOG [22]

EORTC
QLQ-C30 [23]

EORTC
QLQ-H&N35 [24]

EORTC
QLQ-HN43 [25]

EORTC
QLQ-OH15

[26]

EORTC
QLQ-OH17

[27]

VHNSS 1.0
[28]

VHNSS 2.0
[29]

EQ-5D-3L [30] QOL-NPC [31] QOL-RTI/H&N [32] LORQ [33] OHIP-14 [34] FIGS [35]

Oral Health
Related Items

Appearance X X X X X X X X X
Chewing X X X X X X X X X X X

Choke/gag X X

Dental
health/problems X X X X X X X

Dentures X X X X X X
Dry mouth

(xerostomia)
X X X X X X X X X

Lack of appetite X X X X X X X X
Opening mouth

(trismus)
X X X X X

Oral information X X X

Pain X X X X X X X X X X X X X X

Radioactive rhinitis X
Saliva/mucus X X X X X X X X X X X

Sores X X X X
Swallowing X X X X X X X X X X X

Taste X X X X X X X X X X
Voice (speech) X X X X X X X X X X X X

FACT-H&N, the Functional Assessment of Cancer Therapy-Head and Neck; UW-QOL, the University of Washington Quality of Life Questionnaire; UW-QoL RTOG Modification, the
University of Washington Quality of Life Questionnaire-RTOG Modification; EORTC QLQ-C30, the European Organization for Research and Treatment for Cancer Quality of Life
Questionnaire Core 30; EORTC QLQ-H&N35, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 35; EORTC QLQ-H&N43,
the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 43; EORTC QLQ-OH15, the European Organization for Research and
Treatment for Cancer Quality of Life Questionnaire Oral Health 15; EORTC QLQ-OH17, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire
Oral Health 17; VHNSS 1.0 and 2.0, the Vanderbilt Head and Neck Symptom Survey version 1.0 and version 2.0; EQ-5D-3L, the 3-level version of the EuroQol 5-dimension scale;
QOL-NPC, the Quality of Life scale for nasopharyngeal carcinoma; QOL-RTI/H&N, Quality of Life Radiation Therapy Instrument with Head and Neck Companion Module, LORQ,
Liverpool Oral Rehabilitation Questionnaire; OHIP-14, Oral Health Impact Profile-14; FIGS, Functional intraoral Glasgow scale.
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The FACT-H&N questionnaire is designed to assess four general domains of quality of
life [20]. The scores for each domain can have different interpretations; for some, a higher
score indicates a better quality of life, while for others, a higher score indicates a poorer
quality of life.

The UW-QoL (version 4) questionnaire consists of 12 specified questions [21]. The
questionnaire offers four, five, or six answer options, each corresponding to a range from 0
to 100. Lower numbers represent a lower QoL. Additionally, the questionnaire includes an
additional question that allows the patient to indicate the most important domain.

The UW-QoL RTOG is a modified version of the UW-QoL questionnaire that addresses
specific problems faced by patients undergoing radiotherapy [22]. Additional items have
been included in this version of the questionnaire to assess pain, saliva production, and
shoulder disability. The individual scores for each item are added together and then
averaged to obtain the final score. A low final score indicates a high health-related quality
of life, whereas a high final score suggests a decreased health-related quality of life.

The EORTC QLQ-C30 questionnaire contains multiple domains [23]. To standardize
the scores, all scores are linearly transformed so that they range from 0 to 100. In the
functional and overall quality of life domains, high scores indicate a good quality of life. In
the symptom scale, a high score indicates a higher symptom burden and therefore a lower
quality of life.

The EORTC QLQ-H&N35 has been specifically designed to target patients with
HNC [24]. It contains 35 questions, divided into 18 different domains. A high score
on the questionnaire indicates a lower quality of life.

The treatment protocols for HNC have undergone changes in the past decades. As
a result, the EORTC QLQ-H&N35 questionnaire was revised and updated to the EORTC
QLQ-HN43 [25]. The questionnaire assesses the same domains as the EORTC QLQ-H&N35,
with the exception of malaise, nutritional supplements, painkillers, and tube feeding.
Additionally, the EORTC QLQ-H&N43 also evaluates emotional well-being as well as
hand/feet, shoulder, and skin issues.

The EORTC QLQ-OH15 questionnaire is a tool specifically designed to assess OHRQoL
in patients with cancer [26]. The scoring procedure is similar to that of the EORTC QLQ-C30.
A higher score on the information scale and the OHRQol scale indicates higher levels of
functioning and information, whereas a higher score on the symptom scale indicates a
greater degree of symptoms or problems. The QLQ-C30 and QLQ-OH15 questionnaires
have been combined and named QLQ-OH45.

The EORTC QLQ-OH17 questionnaire was developed as an additional module to
the EORTC QLQ-C30 [27]. It is also a tool specifically designed to assess OHRQoL in
cancer patients. The scoring procedure for the QLQ-OH17 is similar to that of the EORTC
QLQ-C30 and the EORTC QLQ-OH15, as described above.

The VHNSS 1.0 questionnaire is designed to assess various functional domains related
to OHRQoL in patients with HNC [28]. The items are scored on a scale from 0 to 10, where
0 represents “none” and 10 represents “severe”. A lower score indicates fewer symptoms
and therefore a higher quality of life.

Although The VHNSS 1.0 questionnaire includes oral health outcomes, the tool does
not cover all potential adverse effects of head and neck cancer therapy [29]. To address this,
the questionnaire was expanded to include an oral health sub-scale that assesses a wider
range of oral health outcomes as well as the functional implications of oral side effects.
Similar to the VHNSS 1.0, the items are scored on a scale from 0 (none) to 10 (severe).

The EQ-5D-3L consists of two parts: the EQ-5D descriptive system and the EQ-5D
visual analogue scale (EQVAS) [30]. A formula is applied that assigns values to each
problem level in each domain, with a range from −0.111 (worse than death, severe problems
in all five domains) to 0 (death) to 1 (completely healthy, no problems in all five domains).

The QOL-NPC (version 2) contains 33 items across various domains [31]. The ques-
tionnaire includes items related to oral health as well as non-oral health related items. The
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response of 1 represents “not at all” (excellent), 2 represents “a little bit” (very good), 3 repre-
sents “moderate” (good), 4 represents “quite a bit” (fair), and 5 represents “extreme” (poor).

The QOL-RTI/H&N consists of two components: the QOL-RTI and the H&N
module [32]. The H&N module consists of 14 questions that specifically evaluate oral-
health-related domains. The answers for all items in each domain are added together and
then averaged to produce a single score. A higher score indicates a better quality of life.

The LORQ is a questionnaire used to assess OHRQoL in individuals with dentures
or other oral rehabilitation needs [33]. Higher scores indicate a greater degree of difficulty
or dissatisfaction.

The OHIP-14 is a tool to evaluate the impact of oral health on patients’ QoL and
assesses the impact of oral health on seven different dimensions [34]. The total OHIP-14
score is calculated by summing up the scores for all items, with a higher score indicating a
greater impact of oral health on patients’ QoL.

The FIGS is a questionnaire used to evaluate the functional status of a patients’ intraoral
structures and its impairment [35]. The scale includes the following intra-oral structures:
the teeth, lips, tongue, and jaw. The total FIGS score is calculated by summing up the scores
for all items. A higher score indicates a greater impairment of the patients’ oral functional
status. Tables 2 and 3 provide the structure of the questionnaires and a summary of the
general and non-oral-health-related items they contain.

3.2. Validity and Reliability of the Questionnaires

Validity and reliability are examined for all questionnaires. As described before,
several components of validity and reliability can be assessed. None of the studies examined
all components. The validity and reliability of the QoL-NPC questionnaire were tested on
seven items. Similarly, the reliability and validity of the FACT-H&N, UW-QoL, EORTC
QLQ-H&N35, EORTC QLQ-HN43, VHNSS 2.0, QoL-RTI/H&N, and LORQ were assessed
on four items. In contrast, the EORTC QLQ-C30 and EQ5D-3L only assess their reliability
and validity on one item. Table 4 summarizes the statistical methods used to assess validity,
reliability, and responsiveness, and it indicates whether the questionnaire is validated for
HNC patients and if any translated versions are available.

3.3. Items Assessing Oral Functioning

Based on the included questionnaires and the corresponding scored items, various
domains can be identified. Vital functions of oral functioning, such as biting, chewing, and
swallowing, are scored in most questionnaires. This also applies to sensory oral functioning,
such as taste, pain, and xerostomia, which are scored in most questionnaires. The EORTC
QLQ-C30, EQ-5D-3L, and FIGS address fewer than three of the 16 OHRQoL items in
Table 1. The UW-QoL, UW-QoL RTOG, VHNSS 1.0, VHNSS 2.0, and QOL-RTI/H&N
are questionnaires that assess chewing, swallowing, taste, and voice (speech). With the
exception of LORQ and FIGS, all questionnaires include pain. The VHNSS 1.0, VHNSS
2.0, and QOL-RTI/H&N are questionnaires that contain more than 10 items for assessing
oral functioning.
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Table 2. Overview of the general and not OHRQoL-related items of the questionnaires.

UW-QoL EORTC QLQ VHNSS

Instruments FACT-H&N [20] UW-QoL [21] UW-QoL
RTOG [22]

EORTC
QLQ-C30 [23]

EORTC
QLQ-H&N35

[24]

EORTC
QLQ-HN43

[25]

EORTC
QLQ-OH15

[26]

EORTC
QLQ-OH17

[27]
VHNSS 1.0

[28]
VHNSS 2.0

[29]
EQ-5D-3L [30] QOL-NPC [31] QOL-RTI/H&N [32] LORQ [33] OHIP-14 [34] FIGS [35]

General Items
Cognitive

performance X

Emotional
well-being X X X X X X X X X X

Functional
well-being X X X X X X X X X

Physical
well-being

X X X X X X X X X X X

Social/family
well-being

X X X X X X X X

Not oral health
related items

Alcohol
consumption X

Breathing X
Constipation X

Cough X X X X X
Diarrhea X
Dyspnea X
Fatigue X X X

Hand/feet X
Headache X
Hearing X X X

Insomnia X X X
Loss/gain
of weight

X X X X X

Malaise X X
Nasal bleeding X

Nausea X X X
Neck

Nutritional
supplements X X X

Painkillers X X X X X
Shoulder X X X

Skin X X
Smell X X X

Smoking X
Tube feeding X X X

Vomiting X

FACT-H&N, the Functional Assessment of Cancer Therapy-Head and Neck; UW-QOL, the University of Washington Quality of Life Questionnaire; UW-QoL RTOG Modification, the
University of Washington Quality of Life Questionnaire-RTOG Modification; EORTC QLQ-C30, the European Organization for Research and Treatment for Cancer Quality of Life
Questionnaire Core 30; EORTC QLQ-H&N35, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 35; EORTC QLQ-H&N43,
the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 43; EORTC QLQ-OH15, the European Organization for Research and
Treatment for Cancer Quality of Life Questionnaire Oral Health 15; EORTC QLQ-OH17, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire
Oral Health 17; VHNSS 1.0 and 2.0, the Vanderbilt Head and Neck Symptom Survey version 1.0 and version 2.0; EQ-5D-3L, the 3-level version of the EuroQol 5-dimension scale;
QOL-NPC, the Quality of Life scale for nasopharyngeal carcinoma; QOL-RTI/H&N, Quality of Life Radiation Therapy Instrument with Head and Neck Companion Module, LORQ,
Liverpool Oral Rehabilitation Questionnaire; OHIP-14, Oral Health Impact Profile-14; FIGS, Functional intraoral Glasgow scale.
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Table 3. Overview of the format of the questionnaires.

UW-QoL EORTC QLQ VHNSS

Instruments FACT-H&N [20] UW-QoL [21] UW-QoL
RTOG [22]

EORTC
QLQ-C30 [23]

EORTC
QLQ-H&N35

[24]

EORTC
QLQ-HN43

[25]

EORTC
QLQ-OH15

[26]

EORTC
QLQ-OH17

[27]
VHNSS 1.0

[28]
VHNSS 2.0

[29]
EQ-5D-3L [30] QOL-NPC [31] QOL-RTI/H&N [32] LORQ [33] OHIP-14 [34] FIGS [35]

Format
Number of

items
38 12 15 30 35 43 15 17 33/28 50 5 26 38 39 14 3

Answer type
4-point Likert

scale
4-,5- or 6-point

Likert scale
5-point Likert

scale

4-point Likert
scale + 7-point

Likert scale

4-point Likert
scale

4-point Likert
scale

4-point Likert
scale

4-point Likert
scale +

dichotomous
response
(yes/no)

0–10 Likert
scale

0–10 Likert
scale

3 levels: no
problems,

some
problems, and

extreme
problems

4-point Likert
scale +

dichotomous
response
(yes/no)

0–10 Likert scale 4-point Likert
scale

5-point Likert
scale

5-point Likert
scale

FACT-H&N, the Functional Assessment of Cancer Therapy-Head and Neck; UW-QOL, the University of Washington Quality of Life Questionnaire; UW-QoL RTOG Modification, the
University of Washington Quality of Life Questionnaire-RTOG Modification; EORTC QLQ-C30, the European Organization for Research and Treatment for Cancer Quality of Life
Questionnaire Core 30; EORTC QLQ-H&N35, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 35; EORTC QLQ-H&N43,
the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 43; EORTC QLQ-OH15, the European Organization for Research and
Treatment for Cancer Quality of Life Questionnaire Oral Health 15; EORTC QLQ-OH17, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire
Oral Health 17; VHNSS 1.0 and 2.0, the Vanderbilt Head and Neck Symptom Survey version 1.0 and version 2.0; EQ-5D-3L, the 3-level version of the EuroQol 5-dimension scale;
QOL-NPC, the Quality of Life scale for nasopharyngeal carcinoma; QOL-RTI/H&N, Quality of Life Radiation Therapy Instrument with Head and Neck Companion Module; LORQ,
Liverpool Oral Rehabilitation Questionnaire; OHIP-14, Oral Health Impact Profile-14; FIGS, Functional intraoral Glasgow scale.

Table 4. The statistical methods used to assess validity, reliability, and responsiveness per included questionnaire.

Validity
Criterion Validity Construct Validity Content Validity Clinical Validity

Reliability Responsiveness Validated for HNC Patients Translated Versions

Concurrent Test–Retest Reliability Internal Consistency Split-Half Reliability

FACT-H&N [20,36] FACT-H&N X X X X X X
UW-QoL [21,36] X X X X X XUW-QoL UW-QoL RTOG Modification [22] X X X X

EORTC QLQ-C30 [23,36] X X X

EORTC QLQ
EORTC QLQ-H&N35 [24,36] X X X X X X

EORTC QLQ-HN43 [25] X X X X X X
EORTC QLQ-OH15 [26] X X X X X X X
EORTC QLQ-OH17 [27] X X N.R. X X X

VHNSS 1.0 [28] X X X XVHNSS VHNSS 2.0 [29,37] X X X X X X
EQ5D-3L [30,38] X X X X
QoL-NPC [31] X X X X X X X X X

QOL-RTI/H&N [32] X X X X N.R. X X
LORQ [33,39] X X X X NR X
OHIP-14 [34] X X X X X

FIGS [35] N.R. N.R. N.R. N.R. N.R. N.R. N.R. N.R.

FACT-H&N, the Functional Assessment of Cancer Therapy-Head and Neck; UW-QOL, the University of Washington Quality of Life Questionnaire; UW-QoL RTOG Modification, the
University of Washington Quality of Life Questionnaire-RTOG Modification; EORTC QLQ-C30, the European Organization for Research and Treatment for Cancer Quality of Life
Questionnaire Core 30; EORTC QLQ-H&N35, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 35; EORTC QLQ-H&N43,
the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire Head and Neck 43; EORTC QLQ-OH15, the European Organization for Research and
Treatment for Cancer Quality of Life Questionnaire Oral Health 15; EORTC QLQ-OH17, the European Organization for Research and Treatment for Cancer Quality of Life Questionnaire
Oral Health 17; VHNSS 1.0 and 2.0, the Vanderbilt Head and Neck Symptom Survey version 1.0 and version 2.0; EQ-5D-3L, the 3-level version of the EuroQol 5-dimension scale; N.R.,
not reported; QOL-NPC, the Quality of Life scale for nasopharyngeal carcinoma; QOL-RTI/H&N, Quality of Life Radiation Therapy Instrument with Head and Neck Companion
Module; LORQ, Liverpool Oral Rehabilitation Questionnaire; OHIP-14, Oral Health Impact Profile-14; FIGS, Functional intraoral Glasgow scale.
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4. Discussion

The aim of this scoping review was to systematically examine the existing question-
naires that assess QoL in HNC patients, with a specific focus on evaluating their ability
to adequately capture oral functioning. Additionally, because there is no consensus in
the literature regarding the definition, we would like to propose a clear definition of oral
functioning in patients with HNC in order to achieve clarity and uniformity.

HNC treatments, such as RT and surgery, can result in functional impairments in
the oral region. RT may cause hyposalivation, xerostomia, dysphagia, and changes in
taste perception [40,41]. IMRT was found to have similar acute side effects compared to
conventional RT. However, patients receiving IMRT had significantly fewer late side effects,
including xerostomia and dysphagia, than those receiving the conventional technique [6].
In a recent meta-analysis, it was found that patients treated with IMRT had less severe
xerostomia and hyposalivation than patients treated with conventional radiotherapy, sug-
gesting that IMRT may lead to an improved quality of life [9]. Surgery may lead to the
loss of structures necessary for speech and swallowing, such as the larynx or part of the
tongue, resulting in decreased oral functioning. The extent and nature of these functional
impairments can vary depending on the location, stage, and treatment modality of the
head and neck cancer.

Despite the evident impact of cancer treatments on oral functioning, there is currently
no consensus in the literature regarding a standardized definition of oral functioning
in HNC patients [7,42]. Different authors have proposed various ways to define oral
functioning. For instance, Yap et al. categorized oral functioning into different domains,
including vital functions (such as biting, chewing, digesting/tasting, swallowing, speaking,
and breathing), social functions, and anti-social functions [11]. Minakuchi et al. described
oral function examination in seven clinical conditions, such as oral hygiene, oral dryness,
tongue pressure, tongue-lip motor function, occlusal force, masticatory function, and
swallowing function [10]. Eriksen et al. divided oral functioning into several domains,
including myo-functional activities (such as eating, chewing, biting, drinking, smoking,
swallowing, sucking, licking, drooling, and breathing), sensory functions (such as taste,
mechanical sensation, temperature, and pain), social functions (such as speaking, singing,
playing wind instruments, laughing, and mimicry), sexuality (including kissing and oral
sex), and individual identity (such as aesthetics, social status, cosmetics, and body art,
including oral piercing and jewelry) [12]. In a recent study, different aspects of oral function
were described as oral competence [43]. Furthermore, a multitude of studies have used
different assessment tools or measures to evaluate oral functioning, further complicating
efforts to establish a consistent and precise definition. Moreover, the absence of a consensus
not only poses a challenge for researchers attempting to compare outcomes across studies,
but it also holds significant importance for clinical practice. Furthermore, the existing
HNC questionnaires do not comprehensively capture the different aspects of oral function.
Traditional head and neck questionnaires lack specificity and sensitivity in evaluating the
effectiveness of rehabilitation and oral function as they only include a limited number of
items related to topics, such as chewing [33]. Based on the included questionnaires we
would like to suggest a demarcated definition of oral functioning in HNC patients mainly
focusing on the physical aspects, including chewing, hyposalivation, speaking, swallowing,
and taste.

One of the limitations of this scoping review is that we excluded specific oral health
questionnaires, such as those for xerostomia and dysphagia, from our literature search. Al-
though there are several questionnaires available to assess specific aspects of OHRQoL, such
as the MD Anderson Dysphagia Inventory (MDADI) or radiotherapy-induced xerostomia
questionnaire, which evaluates swallowing-related QoL, oral functioning encompasses mul-
tiple aspects, including masticatory functions, aesthetics/satisfaction/psycho-sociability,
occlusal support/dental arch stability, xerostomia, and other oral functions, such as taste
and pronunciation during speech [44,45]. Since these specific questionnaires only evaluate
one aspect of oral functioning, they cannot comprehensively measure oral functioning.
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A second limitation of this study is that the literature search ended on 15 March 2021,
which implies that more recent studies on oral functioning questionnaires in HNC pa-
tients might have been missed. Another limitation of this scoping review is that due to
the significant heterogeneity among the articles included, a meta-analysis could not be
conducted. Additionally, the quality of evidence was not assessed, which is not always
necessary for a scoping review [46]. However, it is important to consider this lack of quality
assessment when interpreting the results. Other limitations of this scoping review should
also be acknowledged. While multiple databases were searched, including PubMed, Em-
base, Clarivate Analytics, Web of Science Core Collection, and Cochrane Library, searching
additional databases, such as ScienceDirect or Google Scholar, could potentially yield more
relevant studies.

In the future, to optimize patient care, there is a need to develop new oral-functioning
questionnaires which are specific for HNC patients. These questionnaires should aim to
incorporate all relevant and specific domains of oral functioning. Furthermore, the ques-
tionnaire should be easy to read, to understand, and to complete with clear instructions.
Additionally, the length of the questionnaire should be limited. For example, a 35-item
questionnaire could be perceived as lengthy by patients, which could lead to frustration
by patients during completion of the questionnaires and could therefore influence the va-
lidity, reliability, and responsiveness [47,48]. Therefore, it is important to avoid numerous
unnecessary lengthy questionnaires. The optimal time a patient is willing to dedicate to
completing a questionnaire is 10 min [29,33]. In addition, a newly developed question-
naire should not include general characteristics which are not related to oral functioning,
for example, weight gain or loss, malaise, insomnia, and use of nutritional supplements.
This can improve the accuracy of the assessment and prevent confusion for the patient.
The authors believe that combining patient-reported-outcome measures (PROMs) with
specialists-reported-outcome measures (SROMs) could lead to a more comprehensive ques-
tionnaire evaluating oral functioning in HNC patients. Whereas PROMs focus on patients’
subjective experiences (e.g., chewing, grinding, speaking, and swallowing), SROMs focus
on objective clinical measures (e.g., hyposalivation, mouth opening, and range of motion).
By combining these approaches, the questionnaire captions both patients’ experiences and
specialists’ clinical evaluation, providing a more complete assessment of oral functioning
and allowing communication between patients and healthcare providers as it ensures both
the patients’ concerns and clinical findings.

5. Conclusions

The authors suggest developing a new oral functioning questionnaire combining
SROMs with PROMs focusing on physical aspects and excluding items not related to oral
functioning. Based on the included studies, we suggest using the VHNSS 2.0 questionnaire
in assessing oral functioning in HNC patients.

Furthermore, we suggest more clearly defining oral functioning in HNC patients by
focusing on physical aspects, such as masticatory function (chewing and grinding), mouth
opening, swallowing, speaking, and salivation.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/jcm12123964/s1, Table S1: Search strategy for relevant databases.

Author Contributions: Conceptualization, M.I.’t.V., D.H.J.J. and E.A.J.M.S.; methodology, M.I.’t.V.
and K.A.Z.; writing—original draft preparation, M.I.’t.V., D.H.J.J., C.N.C. and K.A.Z.; writing—
review and editing, M.I.’t.V., D.H.J.J., C.N.C., K.A.Z., F.K.J.L. and E.A.J.M.S.; supervision, F.K.J.L. and
E.A.J.M.S. All authors have read and agreed to the published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.

Data Availability Statement: Not applicable.

https://www.mdpi.com/article/10.3390/jcm12123964/s1
https://www.mdpi.com/article/10.3390/jcm12123964/s1


J. Clin. Med. 2023, 12, 3964 12 of 13

Conflicts of Interest: The authors declare no conflict of interest.

References
1. In’t Veld, M.; Schulten, E.; Leusink, F.K.J. Immediate dental implant placement and restoration in the edentulous mandible in

head and neck cancer patients: A systematic review and meta-analysis. Curr. Opin. Otolaryngol. Head Neck Surg. 2021, 29, 126–137.
[CrossRef] [PubMed]

2. Brody, S.; Omer, O.; McLoughlin, J.; Stassen, L. The dentist’s role within the multi-disciplinary team maintaining quality of life for
oral cancer patients in light of recent advances in radiotherapy. J. Ir. Dent. Assoc. 2013, 59, 137–146.

3. Spanemberg, J.C.; Cardoso, J.A.; Slob, E.; Lopez-Lopez, J. Quality of life related to oral health and its impact in adults. J. Stomatol.
Oral Maxillofac. Surg. 2019, 120, 234–239. [CrossRef] [PubMed]

4. Taylor, A.; Powell, M.E. Intensity-modulated radiotherapy—What is it? Cancer Imaging 2004, 4, 68–73. [CrossRef]
5. Wang, X.; Eisbruch, A. IMRT for head and neck cancer: Reducing xerostomia and dysphagia. J. Radiat. Res. 2016, 57 (Suppl. 1),

i69–i75. [CrossRef]
6. Chen, W.C.; Hwang, T.Z.; Wang, W.H.; Lu, C.H.; Chen, C.C.; Chen, C.M.; Weng, H.H.; Lai, C.H.; Chen, M.F. Comparison between

conventional and intensity-modulated post-operative radiotherapy for stage III and IV oral cavity cancer in terms of treatment
results and toxicity. Oral. Oncol. 2009, 45, 505–510. [CrossRef] [PubMed]

7. Sroussi, H.Y.; Epstein, J.B.; Bensadoun, R.J.; Saunders, D.P.; Lalla, R.V.; Migliorati, C.A.; Heaivilin, N.; Zumsteg, Z.S. Common
oral complications of head and neck cancer radiation therapy: Mucositis, infections, saliva change, fibrosis, sensory dysfunctions,
dental caries, periodontal disease, and osteoradionecrosis. Cancer Med. 2017, 6, 2918–2931. [CrossRef]

8. Al Shamrany, M. Oral health-related quality of life: A broader perspective. East. Mediterr. Health J. 2006, 12, 894–901.
9. Ge, X.; Liao, Z.; Yuan, J.; Mao, D.; Li, Y.; Yu, E.; Wang, X.; Ding, Z. Radiotherapy-related quality of life in patients with head and

neck cancers: A meta-analysis. Support. Care Cancer 2020, 28, 2701–2712. [CrossRef]
10. Minakuchi, S.; Tsuga, K.; Ikebe, K.; Ueda, T.; Tamura, F.; Nagao, K.; Furuya, J.; Matsuo, K.; Yamamoto, K.; Kanazawa, M.; et al.

Oral hypofunction in the older population: Position paper of the Japanese Society of Gerodontology in 2016. Gerodontology 2018,
35, 317–324. [CrossRef]

11. Yap, A.U.J. Oral Health Equals Total Health: A Brief Review. J. Dent. Indones. 2017, 24, 59–62. [CrossRef]
12. Eriksen, H.M.; Dimitrov, V. The human mouth: Oral functions in a social complexity perspective. Acta Odontol. Scand. 2003, 61,

172–177. [CrossRef]
13. Moher, D.; Liberati, A.; Tetzlaff, J.; Altman, D.G.; Group, P. Preferred reporting items for systematic reviews and meta-analyses:

The PRISMA statement. PLoS Med. 2009, 6, e1000097. [CrossRef]
14. Streiner, D.; Norman, G.; Cairney, J. Health Measurement Scales: A Practical Guide to Their Development and Use; Oxford University

Press: Oxford, UK, 2015; Volume 117.
15. Kimberlin, C.L.; Winterstein, A.G. Validity and reliability of measurement instruments used in research. Am. J. Health Syst. Pharm.

2008, 65, 2276–2284. [CrossRef] [PubMed]
16. Thorndike, R.M.; Cunningham, G.K.; Thorndike, R.L.; Hagen, E.P. Measurement and Evaluation in Psychology and Education;

Macmillan Publishing Co.: New York, NY, USA, 1991.
17. John, O.P.; Soto, C.J. The importance of being valid: Reliability and the process of construct validation. In Handbook of Research

Methods in Personality Psychology; The Guilford Press: New York, NY, USA, 2007; pp. 461–494.
18. Revicki, D. Internal Consistency Reliability. In Encyclopedia of Quality of Life and Well-Being Research; Michalos, A.C., Ed.; Springer:

Dordrecht, The Netherlands, 2014; pp. 3305–3306.
19. Vilagut, G. Test-Retest Reliability. In Encyclopedia of Quality of Life and Well-Being Research; Michalos, A.C., Ed.; Springer: Dordrecht,

The Netherlands, 2014; pp. 6622–6625.
20. List, M.A.; D’Antonio, L.L.; Cella, D.F.; Siston, A.; Mumby, P.; Haraf, D.; Vokes, E. The Performance Status Scale for Head and

Neck Cancer Patients and the Functional Assessment of Cancer Therapy-Head and Neck Scale. A study of utility and validity.
Cancer 1996, 77, 2294–2301. [CrossRef]

21. Rogers, S.N.; Gwanne, S.; Lowe, D.; Humphris, G.; Yueh, B.; Weymuller, E.A., Jr. The addition of mood and anxiety domains to
the University of Washington quality of life scale. Head Neck 2002, 24, 521–529. [CrossRef]

22. Scarantino, C.; LeVeque, F.; Swann, R.S.; White, R.; Schulsinger, A.; Hodson, D.I.; Meredith, R.; Foote, R.; Brachman, D.; Lee, N.
Effect of pilocarpine during radiation therapy: Results of RTOG 97-09, a phase III randomized study in head and neck cancer
patients. J. Support. Oncol. 2006, 4, 252–258.

23. Aaronson, N.K.; Ahmedzai, S.; Bergman, B.; Bullinger, M.; Cull, A.; Duez, N.J.; Filiberti, A.; Flechtner, H.; Fleishman, S.B.; de
Haes, J.C.; et al. The European Organization for Research and Treatment of Cancer QLQ-C30: A quality-of-life instrument for use
in international clinical trials in oncology. J. Natl. Cancer Inst. 1993, 85, 365–376. [CrossRef] [PubMed]

24. Bjordal, K.; Ahlner-Elmqvist, M.; Tollesson, E.; Jensen, A.B.; Razavi, D.; Maher, E.J.; Kaasa, S. Development of a European
Organization for Research and Treatment of Cancer (EORTC) questionnaire module to be used in quality of life assessments in
head and neck cancer patients. EORTC Quality of Life Study Group. Acta Oncol. 1994, 33, 879–885. [CrossRef] [PubMed]

25. Singer, S.; Amdal, C.D.; Hammerlid, E.; Tomaszewska, I.M.; Castro Silva, J.; Mehanna, H.; Santos, M.; Inhestern, J.; Brannan, C.;
Yarom, N.; et al. International validation of the revised European Organisation for Research and Treatment of Cancer Head and
Neck Cancer Module, the EORTC QLQ-HN43: Phase IV. Head. Neck 2019, 41, 1725–1737. [CrossRef]

https://doi.org/10.1097/MOO.0000000000000685
https://www.ncbi.nlm.nih.gov/pubmed/33278135
https://doi.org/10.1016/j.jormas.2019.02.004
https://www.ncbi.nlm.nih.gov/pubmed/30763780
https://doi.org/10.1102/1470-7330.2004.0003
https://doi.org/10.1093/jrr/rrw047
https://doi.org/10.1016/j.oraloncology.2008.07.002
https://www.ncbi.nlm.nih.gov/pubmed/18805047
https://doi.org/10.1002/cam4.1221
https://doi.org/10.1007/s00520-019-05077-5
https://doi.org/10.1111/ger.12347
https://doi.org/10.14693/jdi.v24i2.1122
https://doi.org/10.1080/00016350310003297
https://doi.org/10.1371/journal.pmed.1000097
https://doi.org/10.2146/ajhp070364
https://www.ncbi.nlm.nih.gov/pubmed/19020196
https://doi.org/10.1002/(SICI)1097-0142(19960601)77:11&lt;2294::AID-CNCR17&gt;3.0.CO;2-S
https://doi.org/10.1002/hed.10106
https://doi.org/10.1093/jnci/85.5.365
https://www.ncbi.nlm.nih.gov/pubmed/8433390
https://doi.org/10.3109/02841869409098450
https://www.ncbi.nlm.nih.gov/pubmed/7818919
https://doi.org/10.1002/hed.25609


J. Clin. Med. 2023, 12, 3964 13 of 13

26. Hjermstad, M.J.; Bergenmar, M.; Bjordal, K.; Fisher, S.E.; Hofmeister, D.; Montel, S.; Nicolatou-Galitis, O.; Pinto, M.; Raber-
Durlacher, J.; Singer, S.; et al. International field testing of the psychometric properties of an EORTC quality of life module for
oral health: The EORTC QLQ-OH15. Support. Care Cancer 2016, 24, 3915–3924. [CrossRef] [PubMed]

27. Hjermstad, M.J.; Bergenmar, M.; Fisher, S.E.; Montel, S.; Nicolatou-Galitis, O.; Raber-Durlacher, J.; Singer, S.; Verdonck-de Leeuw,
I.; Weis, J.; Yarom, N.; et al. The EORTC QLQ-OH17: A supplementary module to the EORTC QLQ-C30 for assessment of oral
health and quality of life in cancer patients. Eur. J. Cancer 2012, 48, 2203–2211. [CrossRef] [PubMed]

28. Murphy, B.A.; Dietrich, M.S.; Wells, N.; Dwyer, K.; Ridner, S.H.; Silver, H.J.; Gilbert, J.; Chung, C.H.; Cmelak, A.; Burkey, B.; et al.
Reliability and validity of the Vanderbilt Head and Neck Symptom Survey: A tool to assess symptom burden in patients treated
with chemoradiation. Head Neck 2010, 32, 26–37. [CrossRef] [PubMed]

29. Cooperstein, E.; Gilbert, J.; Epstein, J.B.; Dietrich, M.S.; Bond, S.M.; Ridner, S.H.; Wells, N.; Cmelak, A.; Murphy, B.A. Vanderbilt
Head and Neck Symptom Survey version 2.0: Report of the development and initial testing of a subscale for assessment of oral
health. Head. Neck 2012, 34, 797–804. [CrossRef]

30. EuroQol, G. EuroQol—A new facility for the measurement of health-related quality of life. Health Policy 1990, 16, 199–208.
[CrossRef]

31. Su, Y.; Mo, C.W.; Cheng, W.Q.; Wang, L.; Xu, Q.; Wu, Z.C.; Wu, Z.L.; Liu, L.Z.; Chen, X.L. Development and validation of quality
of life scale of nasopharyngeal carcinoma patients: The QOL-NPC (version 2). Health Qual. Life Outcomes 2016, 14, 76. [CrossRef]

32. Trotti, A.; Johnson, D.J.; Gwede, C.; Casey, L.; Sauder, B.; Cantor, A.; Pearlman, J. Development of a head and neck companion
module for the quality of life-radiation therapy instrument (QOL-RTI). Int. J. Radiat. Oncol. Biol. Phys. 1998, 42, 257–261.
[CrossRef]

33. Pace-Balzan, A.; Cawood, J.I.; Howell, R.; Lowe, D.; Rogers, S.N. The Liverpool Oral Rehabilitation Questionnaire: A pilot study.
J. Oral. Rehabil. 2004, 31, 609–617. [CrossRef]

34. Slade, G.D. Derivation and validation of a short-form oral health impact profile. Community Dent. Oral Epidemiol. 1997, 25,
284–290. [CrossRef]

35. Goldie, S.J.; Jackson, M.S.; Soutar, D.S.; Shaw-Dunn, J. The functional intraoral Glasgow scale (FIGS) in retromolar trigone cancer
patients. J. Plast. Reconstr. Aesthetic Surg. JPRAS 2006, 59, 743–746. [CrossRef]

36. Gomes, E.; Aranha, A.M.F.; Borges, A.H.; Volpato, L.E.R. Head and Neck Cancer Patients’ Quality of Life: Analysis of Three
Instruments. J. Dent. 2020, 21, 31–41. [CrossRef]

37. Kolnick, L.; Deng, J.; Epstein, J.B.; Migliorati, C.A.; Rezk, J.; Dietrich, M.S.; Murphy, B.A. Associations of oral health items of the
Vanderbilt Head and Neck Symptom Survey with a dental health assessment. Oral. Oncol. 2014, 50, 135–140. [CrossRef]

38. Aoki, T.; Ota, Y.; Sasaki, M.; Aoyama, K.I.; Akiba, T.; Shirasugi, Y.; Naito, M.; Shiroiwa, T. To what extent does the EQ-5D-3L
correlate with the FACT-H&N of patients with oral cancer during the perioperative period? Int. J. Clin. Oncol. 2019, 24, 350–358.
[CrossRef]

39. Pace-Balzan, A.; Butterworth, C.; Lowe, D.; Rogers, S.N. The responsiveness of the Liverpool Oral Rehabilitation Questionnaire
(LORQ): A pilot study. Int. J. Prosthodont. 2009, 22, 456–458.

40. Brook, I. Late side effects of radiation treatment for head and neck cancer. Radiat. Oncol. J. 2020, 38, 84–92. [CrossRef] [PubMed]
41. Rose-Ped, A.M.; Bellm, L.A.; Epstein, J.B.; Trotti, A.; Gwede, C.; Fuchs, H.J. Complications of radiation therapy for head and neck

cancers. The patient’s perspective. Cancer Nurs. 2002, 25, 461–467; quiz 468–469. [CrossRef] [PubMed]
42. Chen, S.C. Oral Dysfunction in Patients With Head and Neck Cancer: A Systematic Review. J. Nurs. Res. 2019, 27, e58. [CrossRef]

[PubMed]
43. Charters, E.; Low, T.H.; Coulson, S. Utility of an oral competence questionnaire for patients with facial nerve paralysis. J. Plast.

Reconstr. Aesthetic Surg. JPRAS 2023, 77, 201–208. [CrossRef]
44. Chen, A.Y.; Frankowski, R.; Bishop-Leone, J.; Hebert, T.; Leyk, S.; Lewin, J.; Goepfert, H. The development and validation of a

dysphagia-specific quality-of-life questionnaire for patients with head and neck cancer: The M. D. Anderson dysphagia inventory.
Arch. Otolaryngol. Head Neck Surg. 2001, 127, 870–876.

45. Beetz, I.; Burlage, F.R.; Bijl, H.P.; Hoegen-Chouvalova, O.; Christianen, M.E.; Vissink, A.; van der Laan, B.F.; de Bock, G.H.;
Langendijk, J.A. The Groningen Radiotherapy-Induced Xerostomia questionnaire: Development and validation of a new
questionnaire. Radiother. Oncol. 2010, 97, 127–131. [CrossRef]

46. Arksey, H.; O’Malley, L. Scoping studies: Towards a methodological framework. Int. J. Social. Res. Methodol. 2005, 8, 19–32.
[CrossRef]

47. Iglesias, C.; Torgerson, D. Does length of questionnaire matter? A randomised trial of response rates to a mailed questionnaire. J.
Health Serv. Res. Policy 2000, 5, 219–221. [CrossRef] [PubMed]

48. Sahlqvist, S.; Song, Y.; Bull, F.; Adams, E.; Preston, J.; Ogilvie, D.; iConnect, c. Effect of questionnaire length, personalisation and
reminder type on response rate to a complex postal survey: Randomised controlled trial. BMC Med. Res. Methodol. 2011, 11, 62.
[CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1007/s00520-016-3216-0
https://www.ncbi.nlm.nih.gov/pubmed/27113466
https://doi.org/10.1016/j.ejca.2012.04.003
https://www.ncbi.nlm.nih.gov/pubmed/22572480
https://doi.org/10.1002/hed.21143
https://www.ncbi.nlm.nih.gov/pubmed/19626644
https://doi.org/10.1002/hed.21816
https://doi.org/10.1016/0168-8510(90)90421-9
https://doi.org/10.1186/s12955-016-0480-0
https://doi.org/10.1016/S0360-3016(98)00224-7
https://doi.org/10.1111/j.1365-2842.2004.01279.x
https://doi.org/10.1111/j.1600-0528.1997.tb00941.x
https://doi.org/10.1016/j.bjps.2005.11.023
https://doi.org/10.30476/DENTJODS.2019.77677.0
https://doi.org/10.1016/j.oraloncology.2013.10.019
https://doi.org/10.1007/s10147-018-1364-6
https://doi.org/10.3857/roj.2020.00213
https://www.ncbi.nlm.nih.gov/pubmed/33012151
https://doi.org/10.1097/00002820-200212000-00010
https://www.ncbi.nlm.nih.gov/pubmed/12464838
https://doi.org/10.1097/jnr.0000000000000363
https://www.ncbi.nlm.nih.gov/pubmed/31688276
https://doi.org/10.1016/j.bjps.2022.11.067
https://doi.org/10.1016/j.radonc.2010.05.004
https://doi.org/10.1080/1364557032000119616
https://doi.org/10.1177/135581960000500406
https://www.ncbi.nlm.nih.gov/pubmed/11184958
https://doi.org/10.1186/1471-2288-11-62
https://www.ncbi.nlm.nih.gov/pubmed/21548947

	Introduction 
	Material and Methods 
	Search 
	Selection Criteria 
	Data Screening and Abstraction 
	Definitions of Validity and Reliability 

	Results 
	Quality of Life Questionnaires with Oral Functioning Domains 
	Validity and Reliability of the Questionnaires 
	Items Assessing Oral Functioning 

	Discussion 
	Conclusions 
	References

