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Abstract

Background To identify HRQoL instruments available for oral cavity cancer (OCC) or oropharyngeal cancer (OC)
patients and to summarize the evidence on conceptual model measurement, psychometric and administration
properties.

Materials and methods We searched MEDLINE, CENTRAL, EMBASE, and LILACS until April 2023. We included studies
evaluating the concept model measurement, psychometric and administration properties of instruments measuring
HRQoL in OCC or OC patients. Two researchers assessed each instrument independently, using the Evaluating
Measures of Patient-Reported Outcomes (EMPRO) tool. We calculated the overall and seven attribute-specific scores
(range 0-100) using the conceptual and measurement model, reliability, validity, responsiveness, interpretability,
burden, and alternative forms.

Results We included seven instruments across 42 articles. The overall EMPRO score of these instruments varied
between 84.1 and 29.3, with five questionnaires exceeding the threshold score of 50.0. The domains of conceptual
and measurement model and interpretability performed best, while responsiveness exhibited the lowest
performance.

Conclusions The findings support the use of EORTC QLQ-H&N43, EORTC QLQ-C30, and EORTC QLQ-OH15 as suitable
HRQoL instruments for both cross-sectional or longitudinal studies to measure physical, symptomatic, psychological,
or social impacts in patients with OCC or OC. FACT-H&N and UW-QolL were deemed appropriate for evaluating HRQoL
in cross-sectional studies in these patients.
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neoplasms, Psychometric properties
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Introduction

Head and neck cancer (H&NC) ranks as the seventh
most common type of cancer worldwide. It comprises
laryngeal, pharyngeal (including oropharyngeal), and
oral cavity cancers [1]. The oral cavity and oropharynx
are responsible for 2-4% of all human cancers and 3.7%
of cancer-related deaths [2]. Oral cavity cancer (OCC)
affects the oral cavity mucosa, including the tongue,
palate, buccal mucosa, floor of the mouth, gingiva, and
buccal vestibule [3]. The oropharyngeal cancer (OC)
comprises the palatine tonsils, base of the tongue, soft
palate, tonsillar pillars and uvula [4]. Generally affecting
men over 45 years old, it is related to risk factors such as
tobacco, alcohol, betel chewing, diet disturbances, and
human papillomavirus (HPV) [5]. An increase in cases
among young patients and women over 60 years old has
been reported in recent decades [6].

Most cases of OCC and OC are diagnosed at advanced
stages, which significantly affects treatment options
and prognosis [7]. As a result, the survival rate follow-
ing a diagnosis of these cancers is generally low, with a
five-year survival rate of about 50% [8]. However, in
high-income countries, this survival rate can improve to
around 70% [9].

Treatment for OCC and OC is highly individualized,
typically involving a combination of surgery, radiother-
apy, chemotherapy, and, increasingly, targeted and immu-
notherapies. Surgery is the mainstay for OCC, while OC
are often managed with radiotherapy or chemoradiation,
especially in advanced cases. The choice of treatment
depends on tumour stage, location, HPV status, and
patient factors [10-12].

Chemotherapy and radiotherapy may produce col-
lateral effects, such as oral candidiasis, xerostomia, oral
mucositis, dysgeusia, hypofunction of the salivary glands,
and osteonecrosis of the mandible [13]. Otherwise, in
cases where surgical treatment is necessary, it may cause
aesthetic and functional problems in these patients [14,
15], thereby impacting their quality of life [16]. Health-
related quality of life (HRQoL) questionnaires [17] assess
how people perceive their health related to cancer and
its treatment. This includes non-medical aspects such as
physical, functional, emotional and mental welfare and
non-health-related factors like work, family, friends and
others [18]. Evidence shows that patients with OCC and
OC experience a lower HRQoL compared with healthy
individuals, largely due to the impact of oncotherapy.
Additionally, HRQoL further declines when various
treatment modalities are combined [19].

Cancer treatment sequelae differ with the location of
the tumour and the type of therapy [20-22]; it is, there-
fore, essential to use an appropriate instrument for
every kind of tumour. The EORTC QLQ-H&N35, UW-
QOL, and FACT-HN are among the most commonly
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utilized instruments for assessing HRQoL in OCC and
OC patients [23]; however, they are not specific for the
assessment of OCC and OC since they were developed
for other types of cancers. Using instruments in popula-
tions that were not created or validated without knowing
their performance could overestimate or underestimate
the actual impact on HRQoL in these patients.

Accordingly, the research question to be answered is
as follows: To what extent are the metrics of each instru-
ment robust and suitable for assessing oral health-related
quality of life in OCC and OC patients? Guided by this
question, our study aimed to identify and summarize
the HRQoL questionnaires available for OCC and OC
patients, focusing on their conceptual frameworks, mea-
surement models, psychometric properties, interpret-
ability, and administration features. By comparing and
evaluating the strengths and weaknesses of each instru-
ment, we sought to provide evidence that supports the
selection of the most appropriate assessment tool for
both clinical practice and research applications.

Methods

Protocol

We reported this systematic review using the Preferred
Reporting Items for Systematic Reviews and Meta-analy-
sis (PRISMA) guidelines [24, 25] (Online Resource 1) and
registered it in PROSPERO (CRD42020220089).

Eligibility criteria

We included qualitative, observational, and experimen-
tal research in English, Spanish or Portuguese that pro-
vides details on the conceptual and measurement model,
psychometric properties (i.e. reliability, validity and
responsiveness), interpretability, and administration (i.e.
administration burden and alternative modes of admin-
istration) of HRQoL instruments in OCC or OC patients
(after diagnosis, radiotherapy, chemotherapy, surgical or
combined treatment). We also included studies report-
ing the development of instruments that had initially not
been identified in the search, regardless of the type of
cancer.

We excluded reports evaluating patient-reported out-
comes (PRO) other than the HRQoL, studies report-
ing data for different types of cancer without specifying
results for OCC and OC, and studies analysing other
diseases.

Information sources and search

We systematically searched until April 2023 in MED-
LINE, CENTRAL, EMBASE, and LILACS. In addi-
tion, we examined the reference list of included articles
and online databases of PRO instruments: BiblioPRO
(www.bibliopro.org) and PROQOLID (https://www.
qolid.org/). The search strategy used in PubMed
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was:  (((((((((((((questionnaire*) OR instrument*) OR
scale*) OR index*) OR batter*) OR inventor*) OR mea-
sur*) OR rating*) OR item*) OR Psychometrics) OR
"Psychometrics"[Mesh]) OR psychometric*) OR feasibil-
ity OR reliability OR validation OR validity OR develop*
OR translat* OR Chronbach®* AND (((((((((("Cancer
needs questionnaire") OR ("CNQ-SF-hn")) OR ("EORTC
QLQ-C30") OR ("EORTC QLQ-H&N43")) OR ("EORTC
QLQ-OH15") OR ("University of Washington quality of
life questionnaire”)) OR ("UW-QOL")) OR ("Functional
Assessment of Cancer Therapy”)) OR ("FACT-H&N"))
OR ("QOL-0OC") OR ("Oral Cancer Quality-of life Ques-
tionnaire") AND ((("oral cancer") OR ("oropharyngeal
cancer”)) OR ("mouth neoplasms"[MeSH Terms])) OR
("Oropharyngeal Neoplasms"[MeSH Terms])).

Study selection

Two reviewers (C.U, EC.) selected for eligibility inde-
pendently titles, abstracts and full-text. A third reviewer
(N.A. or C.Z.) resolved discrepancies.

Data collection process

Pairs of trained reviewers with experience in measur-
ing PRO (C.U-NED., C.Z-N.ED.) evaluated each
instrument. Reviewers resolved discrepancies through
consensus.

Evaluating measures of PRO

The Evaluating Measures of Patient-Reported Outcomes
(EMPRO) tool [26] comprises eight attributes: 1. Con-
ceptual and measurement model (7 items); 2. Reliabil-
ity (8 items); 3. Validity (6 items); 4. Responsiveness (3
items); 5. Interpretability (3 items); 6. Burden (7 items); 7.
Alternative modes of administration (2 items); 8. Cross-
cultural and linguistic adaptation (3 items). We did not
consider the last attribute since it was outside the scope
of our study.

Each item is rated on a four-point Likert scale, from
4 (strongly agree) to 1 (strongly disagree), together with
a “no information” option (score of 1). In addition, five
items allow a rate as “not applicable” The scores of the
first five attributes are used to construct the overall score
[26].

Data synthesis

We calculated the overall and attribute-specific scores for
each HRQoL instrument when at least 50% of the items
were rated. We linearly transformed the mean responses
to a range from O to 100 (worst to best score). We cal-
culated two sub-scores for the “Reliability” (ie. inter-
nal consistency and reproducibility) and “Burden (i.e.
respondent” and administrative) attributes. We chose
the higher sub-score for reliability since both elements
represent different approaches to examining the same
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attribute. For burden, we calculated the mean as the final
score since both components evaluate different traits of
the same attribute.

We computed the overall score based on the rating of
the first five attributes and when a score was registered
for at least three of these attributes.

We considered EMPRO scores acceptable if they
achieved a minimum of 50 points [26—29]. We included
a recommendation scale for the instruments following
the criteria of Maratia et al. [30]: Strongly recommended
(overall EMPRO score higher than 50.00 in all the attri-
butes), Recommended with provisos or alterations
(overall EMPRO score higher than 50.00), and Not rec-
ommended (overall EMPRO score lower than 50.00).

Results

After identifying 8,211 references, excluding dupli-
cates, and reviewing titles and abstracts, we analysed
55 full texts. As a result, we eliminated 39 articles: 6 did
not evaluate psychometric properties, 15 did not evalu-
ate HRQoL, and 18 did not report data for a population
with oral or oropharyngeal cancer. We identified 26 addi-
tional articles by manual search in online PRO databases.
Finally, we included 42 articles in full-text evaluating
seven instruments (Fig. 1). The number of articles for
each instrument ranged from 1 to 15, and some reports
included data for multiple instruments. Online Resource
2 presents the characteristics of the included articles.

Characteristics of instruments

Table 1 presents the seven instruments applicable to
patients with OCC and OC. The instruments were pub-
lished between 1988 and 2022. Two instruments were
developed in English, two in Chinese, and three instru-
ments of the European Organisation for Research and
Treatment of Cancer (EORTC QLQ-C30: European
Organisation for Research and Treatment of Cancer
Quality of Life Questionnaire; EORTC QLQ-H&N43:
European Organisation for Research and Treatment of
Cancer head and neck cancer-specific Quality of Life
questionnaire; EORTC QLQ-OH15: European Organisa-
tion of Research and Treatment of Cancer, Oral Health
Module) were developed in various languages (Dutch,
English, French, German, Greek, Hebrew, Italian, Nor-
wegian, Polish and Swedish). Only two instruments,
CNQ-SF-hn (Cancer Needs Questionnaire, short form,
head and neck cancer-specific) and the QOL-OC (Oral
Cancer Quality of Life questionnaire), were not adapted
to other languages. The UW-QOL (University of Wash-
ington Quality of Life questionnaire) and FACT-H&N
(Functional Assessment of Cancer Therapy scale) were
developed in English and adapted to other languages.
All instruments were developed for self-administration,
except EORTC QLQ-OH15, designed for administration
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Fig. 1 Flow-chart of the studies and reports included. CNQ-SF-hn: Cancer needs questionnaire, short form, head and neck cancer-specific; EORTC QLQ-
C30: European Organization for Research and Treatment of Cancer Quality of Life Core Questionnaire; EORTC QLQ-H&N43: European Organization for
Research and Treatment of Cancer head and neck cancer specific quality of life questionnaire; EORTC QLQ-OH15: European organization of Research and
Treatment of Cancer, Oral Health Module; FACT-H&N (4.0): Functional assessment of cancer therapy scale; QOL-OC: Oral cancer quality-of-life question-

naire; UW-QOL: University of Washington quality of life questionnaire

by interviews. CNQ-SF-hn and QOL-OC are specific for
patients with oral cavity cancer; EORTC QLQ- H&N43,
FACT-H&N and UW-QOL are specific for H&NC
patients; EORTC QLQ-OH15 is a specific instrument for
evaluating oral health-related quality of life (OHRQoL)
in cancer patients; and EORTC QLQ-C30 is a spe-
cific instrument for HRQoL and the perceived health
of patients with Neoplasms. EORTC QLQ- H&N43
and EORTC QLQ-OH15 are modules of EORTC which
should be applied jointly with EORTC QLQ-C30, a
generic instrument designed for any kind of cancer.

Results of the EMPRO ratings
Figure 2 summarizes the overall and attribute-specific
scores of the included instruments.

The conceptual and measurement model performed
excellently, with all seven instruments scoring above
50.0. The thresholds for this attribute ranged from 59.5
to 97.6, and 3 out of 7 instruments scored higher than
90 (EORTC QLQ-C30, EORTC QLQ-H&N43, EORTC
QLQ-OH15).

The Reliability thresholds varied between 25.0 and 62.5
points. EORTC QLQ-H&N43 and the EORTC QLQ-
OH15 received the highest scores, followed by EORTC
QLQ-C30. The other instruments evaluated scored below
50 for this domain.

Validity was the third-best performing attribute, with
4 out of 7 instruments achieving a score above 50.0. The
thresholds ranged from 40.0 for CnQ-SF-hn and QoL-
OC and 90.0 for EORTC QLQ-H&N43.

Interpretability achieved the second-best performance.
Five instruments received scores higher than 50, with the
EORTC QLQ-C30 achieving the highest score (83.3) and
the CnQ-SF-hn and the QoL-OC obtaining the lowest
(22.2).

Only five instruments reported sufficient data to evalu-
ate Responsiveness; the best score was found for EORTC
H&N43 with 94.5, while the lowest was UW-QoL with
27.8.

Regarding ease of use of the instruments, EORTC
QLQ-H&N43 and EORTC QLQ-OHI15 obtained the
highest scores for respondent Burden (77.8 and 72.2,
respectively) because they described the skills and time
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required to finish the instrument, its acceptance, and the
situations in which it is not suitable for the interviewed.
EORTC QLQ-H&N43 and EORTC QLQ-C30 achieved
a perfect score (100.0) for questionnaire administration
and scoring. This high score reflects the clear description
of the resources required for administration, well-defined
score calculation methods, and acceptable associated
burdens. (Fig. 2).

EORTC QLQ-OH15 and EORTC-H&N43 presented
alternative forms of administration. EORTC QLQ-OH15
was developed for interview application but was self-
administered in some of the studies analysed. EORTC-
H&N43 is the updated version of EORTC-H&N35, and
many of the studies included used the older version
(Fig. 2).

The instrument with the best EMPRO overall score was
EORTC QLQ-H&N43 with 84.1, followed by EORTC
QLQ-C30 with 80.0 and EORTC QLQ-OH15 with 73.7
and classified as strongly recommended. FACT H&N
and UW-QoL obtained an overall score over 50, meaning
their use is recommended with alterations. Finally, CNQ-
SF-hn and QoL-OC received an overall score below 50.0;
therefore, their use is not recommended. (Fig. 2).

Table 2 shows detailed EMPRO results for any specific
criterion and attribute.

Discussion

HRQoL is a predictor of overall survival in patients with
OCC and OC, becoming a crucial treatment outcome
to assess [31]. Our systematic review identified seven
HRQoL instruments developed or validated for OCC and
OC patients. However, only five instruments achieved
an overall score that met our threshold of 50.0 (EORTC
QLQ-C30, EORTC QLQ-H&N43, EORTC QLQ-OH15,
FACT-HN and UW-QoL).

Additionally, three instruments (i.e., EORTC QLQ-
C30, EORTC QLQ-H&N43 and EORTC QLQ-OHI15)
received overall scores higher than 50.0 in all attributes
evaluated. As a consequence, they are strongly recom-
mended for use in the assessment of HRQoL in OCC
and OC patients. The overall scores of these instruments
were quite similar, with EORTC QLQ-H&N43 scoring
slightly higher than the other two (84.1 vs. 80.0 and 73.7).
The EORTC QLQ-H&N43 instrument is an updated ver-
sion of EORTC QLQ-H&N35, which is widely used and
has been translated and validated in several languages.
It was updated because the developers detected some
methodological issues, and some areas were improved in
the updated version [32]. In the present study, the origi-
nal instrument and the updated version were evaluated
jointly, with an analysis of alternative modes of adminis-
tration. Nevertheless, EORTC QLQ-H&N43 received the
highest scores in all the domains, except the conceptual
and measurement model, where it did not achieve the
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highest score. However, it performed excellently, consid-
ering that the evaluated measurement concept and target
population, as well as the dimensionality and distinction
of the scales, were well described and argued.

EORTC QLQ-C30 showed good performance in all the
domains evaluated; however, this instrument evaluates
generic aspects of HRQoL for cancer patients, not spe-
cific for the head and neck [33], which can explain the
worse internal consistency compared to EORTC QOL-
C30 and EORTC QOL H&N43 [20]. Note that EORTC
QOL-30 should be applied jointly with its head and
neck module (EORTC H&N43) or its oral health mod-
ule (EORTC QLQ-OH15) when evaluating HRQoL in
patients with OCC and OC.

EORTC QLQ-OH15 presented a low score for respon-
siveness with 50.0. A lower score for responsiveness
could be interpreted as a reduced ability of the instru-
ment to detect a clinically significant change in HRQoL
for the patient. EORTC QLQ-OH15 also exhibited lower
interpretability than EORTC H&N43 and EORTC QOL-
C30, primarily due to the absence of established mini-
mally important difference (MID) points or guidelines for
this module. It may be noted that there is no global rule
for MID which is applicable to all environments, since
MID patterns may differ due to the direction of change
(improvement or deterioration) and the clinical environ-
ment [33]. However, for EORTC H&N43 and EORTC
QOL-C30, MID guidelines are available only for patients
with H&NC. There is a need to establish MID for OCC
and OC patients.

FACT H&N consists of general questions about cancer
with specific sub-scales for the head and neck. Its modu-
lar construction allows comparison between cancer diag-
noses while investigating problems specific to oral cancer
[34]. FACT H&N presented an overall score over 50.0,
meaning that it is acceptable for evaluating HRQoL in
patients with OCC and OC.

UW-QolL is specific for patients with H&NC, widely
used and translated into several languages. However, we
identified few studies that evaluated patients with OCC
and OC. The lack of information from these studies
affected the evaluation of some criteria, bringing its over-
all score down.

CnQ-SF-hn and QoL-OC received overall scores below
50.0. According to our results, none of them should be
recommended for evaluating HRQoL in patients with
OCC and OC. Future studies should concentrate on attri-
butes like responsiveness, reliability, and validity to allow
their re-evaluation for use in these patients. However,
Gondivkar et al. [35] reported different results using the
COSMIN (COnsensus-based Standards for the selection
of health Measurement INstruments) instrument. They
concluded the QOL-OC was an integral PROM for mea-
suring HRQoL in patients with OCC and that CnQ-SF-hn
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Table 2 Rating of each EMPRO item and attribute for OHRQoL in Oral cavity cancer and Oropharyngeal cancer patients

ATTRIBUTES CnQ-SF-hn EORTC EORTC EORTC FACTH&N QolL-OC UW-QolL
QLQ-C30 QLQ-H&N43 QLQ-OH15

CONCEPT AND MEASURE- 714 90.5 90.5 97.6 76.2 595 80.9
MENT MODEL

1 Concept of measurement — ++ + + 4+ + ++++ ++++ +++ +++ ++++
stated

2 Obtaining and combining  +++ ++++ ++++ ++++ +++ +++ ++
items described

3 Rationale for dimensional-  ++ +++ +4++ +4+++ +++ ++ +4++
ity and scales

4 Involvement of target ++++ +4+++ ++++ ++++ +++ ++ ++++
population

5  Scale variability described  + + +++ + 4+ + 4+ + + 4+ + 4+ + 4+
and adequate

6  Level of measurement ++ +4+ 4+ +4+++ +4+++ +++ +++ +4+++
described

7 Procedures for deriving ++++ +4+++ ++++ +++ ++ ++ ++++
scores
RELIABILITY—total score 417 54.2 62.5 62.5 417 250 4.7
Reliability: internal 4.7 50.0 62.5 417 250 250 25.0
consistency

8  Data collection methods +++ +4+++ ++++ ++++ ++ + ++ ++
described

9  Cronbach's alpha + 44+ ++ + 4+ + 4+ ++ ++ + 4+
adequate

10  IRT estimates provided n.a n.a n.a n.a n.a n.a n.a

11 Testing in different - +++ +++ - - - -
populations
Reliability: reproducibility 29.2 542 583 62.5 417 20.8 417

12 Data collection methods +++ +4+++ +++ +++ ++ ++ ++
described

13 Test-retest and time ++ +++ ++++ ++++ ++ + +++
interval adequate

14 Reproducibility coeffi- + ++ ++ 4+ ++ 4+ ++4 + ++ 4
cients adequate

15 IRT estimates provided na n.a n.a - n.a n.a n.a
VALIDITY 40.00 833 90.0 80.6 50.0 40.0 46.7

16 Content validity adequate  ++++ +++ +++ ++++ +++ ++ ++

17 Construct/criterion validity ++ + +++ +++ +++ +++ +++ ++
adequate

18  Sample composition ++ ++++ ++++ ++++ +++ +++ +++
described

19 Prior hypothesis stated - +++ +4+++ +4++ + ++ +4++

20 Rationale for criterion n.a na na ++ na na na
validity

21 Tested in different - ++++ +4+++ +4+++ ++ - ++
populations
RESPONSIVENESS - 889 94.4 50.0 444 - 27.8

22 Adequacy of methods - ++++ +4+++ +4++ +++ - ++

23 Description of estimated - ++++ ++++ +++ ++ - ++
magnitude of change

24 Comparison of stable and - +++ +++ + ++ - -
unstable groups
INTERPRETABILITY 222 833 83.3 77.8 61.1 222 556

25 Rationale of external ++ +++ +++ ++++ ++ ++ +++
criteria

26 Description of interpreta- ~ + +++ +++ ++ +++ + ++

tion strategies
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ATTRIBUTES CnQ-SF-hn EORTC EORTC EORTC FACTH&N Qol-OC UW-QolL
QLQ-C30 QLQ-H&N43 QLQ-OH15
27 How data should be ++ +++ + 4+ + 4+ + + 4+ ++ + 4+
reported stated
OVERALL SCORE 356 80.0 84.1 737 54.7 293 50.5
BURDEN
Burden: respondent 333 66.7 77.8 72.2 444 50.00 11.1
28  Skills and time needed +++ +++ +++ +++ ++ ++ ++
29 Impact on respondents + +4++ +++ +++ ++ ++ +
30 Not suitable circumstances  + +++ ++ 4+ ++ 4+ ++4 ++4 -
Burden: administrative 75.0 100.0 100.0 75.0 91.7 375 333
31 Resources required ++ +4+++ ++4++ +++ + 4+ ++ -
32 Time required n.a na n.a ++ 4+ na ++ na
33 Training and expertise n.a na n.a ++ na - na
needed
34 Burden of score ++++ ++++ ++++ +++ ++++ +++ +++
calculation
ALTERNATIVE MODES OF - - 100.00 100.00 - - -
ADMINISTRATION
35 Metric characteristics na na ++4++ ++4++ na na na
36 Comparability n.a n.a ++4++ n.a n.a n.a n.a
Scale of recommendation Not Strongly Strongly Strongly Recom- Not Recom-
recommended recommended recommended  recommended  mended recommended mended
with with pro-
provisos or Visos or
alterations alterations

Explanation:+ + + +4 (strongly agree);+ + +3;+ +2;+ 1 (strongly disagree);—no information; n.a. not applicable. The higher the agreement the better the rating.
Rows in white show EMPRO criteria assessing the results of the corresponding metric property, while rows in grey show EMPRO criteria assessing the methods
applied to evaluate the corresponding metric property. Scale of recommendation following the criteria of Maratia et al. [30]: Strongly recommended (score higher
than 50.00 in all the attributes), Recommended with provisos or alterations (overall EMPRO score higher than 50.00), and Not recommended (overall score lower

than 50.00)

CNQ-SF-hn Cancer needs questionnaire, short form, head and neck cancer-specific, EORTC QLQ-C30 European Organisation for Research and Treatment of Cancer
Quality of Life Core Questionnaire, EORTC QLQ-H&N43 European Organisation for Research and Treatment of Cancer head and neck cancer-specific quality of life
questionnaire, EORTC QLQ-OH15 European organisation of Research and Treatment of Cancer, Oral Health Module, FACT-H&N (4.0) Functional assessment of cancer
therapy scale, QOL-OC Oral cancer quality-of-life questionnaire, UW-QOL University of Washington quality of life questionnaire, OC Oral cancer

was suitable for evaluating patients with H&NC. In our
evaluation, both instruments presented very low scores
for reproducibility. Additionally, QOL-OC presented
low scores for internal consistency and burden (admin-
istrative), which pulled down the overall score. The dif-
ferences in the results between our investigation and the
study of Gondivkar et al. [35] may be attributable to the
tool used for the psychometric evaluation. Although both
COSMIN and EMPRO focus on PRO, COSMIN evalu-
ates the methodological quality of included studies rather
than the instrument's measurement properties [36]. In
contrast, EMPRO evaluates the instrument by assigning a
numerical score reflecting the general quality of the mea-
surement instrument [30].

Previous studies have identified that the worst scores
are for interpretability, responsiveness [30, 37, 38], and
burden [37]. However, our results indicated great weak-
ness in responsiveness, mainly due to the lack of informa-
tion on the magnitude of the change through comparative
data with stable groups.

The only questionnaire we identified developed for
patients with OCC (QOL-OC) obtained the worst overall
score (29.3). Although the EMPRO evaluation indicated
that this questionnaire needs to be improved, only one
study was included in its assessment. Since the EMPRO
score is influenced by the quantity and quality of the
studies included, more studies evaluating metric proper-
ties are necessary before recommending its use.

The questionnaires that presented the best scores
were developed for patients with H&NC. Although not
designed for patients with OCC and OC, EORTC QLQ-
H&N43, EORTC QLQ-C30, and EORTC QLQ-OH15
presented excellent psychometric properties when
applied these patients. The good scores for the conceptual
and measurement model, the good validity performance,
the existence of MID criteria to facilitate interpretability,
the ease of use, and good scores in responsiveness make
these questionnaires recommendable for application in
both cross-sectional and longitudinal studies.
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Strengths and limitations

An important strength of this study is the evaluation
of instruments using the EMPRO tool. EMPRO was
designed to perform a general evaluation of the quality
of the instruments, considering the methodology applied
and the results obtained based on all the available evi-
dence; it is a valid, reliable tool that has proven its useful-
ness for comparing the performance of both generics [26]
and disease-specific PRO [26, 28, 30, 37, 38]. EMPRO
has demonstrated strong internal consistency, agree-
ment among raters, and positive associations that align
with expected hypotheses between EMPRO attribute
scores and quality indicators based on bibliometrics [26,
37]. Furthermore, this tool evaluates essential aspects of
instrument use, such as reliability, validity and respon-
siveness [39].

It is important to consider these limitations when inter-
preting the findings of our study. The most obvious one is
that it is possible that the search may not have identified
all available health-related quality of life (HRQoL) instru-
ments for patients with OCC and OC, due to language
and database limitations. However, this limitation was
addressed by searching specific databases PRO measures.
Additionally, we applied a sensitive search strategy and
carried out the review process in duplicate to minimize
the impact of this limitation.

Another potential limitation was using a cut-off score
to determine whether an instrument is appropriate.
This classification was used to facilitate interpreting the
results based on a study by Maratia et al. [30]: However,
this approach can be subject to questioning. Further-
more, the assessors' personal experiences might impact
the instruments' EMPRO assessment. Nevertheless,
the assessments were conducted by investigators with
wide experience in evaluating patient-reported outcome
measures.

Lastly, instruments developed recently and with lim-
ited evidence due to their limited usage may have dis-
advantaged our evaluation. The quality and quantity of
published evidence of included instrument significantly
impact the EMPRO criteria assessment.

Conclusions

Based on the results of the standardised EMPRO evalu-
ation, three instruments, namely the EORTC QLQ-
H&N43, EORTC QLQ-C30 and EORTC QLQ-OH15,
were found as appropriate for evaluating HRQoL in
patients with OCC and OC in both cross-sectional and
longitudinal studies. FACT-H&N and UW-QoL were
found as appropriate for evaluating HRQoL in cross-
sectional studies in these patients. Our results will pro-
vide clinicians and researchers with valuable guidance
for selecting the most suitable instrument to evalu-
ate HRQoL in patients with OCC and OC, thereby
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contributing to a more accurate assessment of the impact
of these cancers on patients' quality of life.
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