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Abstract

Dysphagia is often associated with head and neck and upper gastrointestinal (GI) tract cancers. Evidence suggests that
those with solid malignancies in other primary sites may also have swallowing difficulties. Timely and accurate identi-
fication of dysphagia is important given the impact it has on hydration, medical treatment, nutrition, prognosis, and quality
of life. A systematic review was conducted to identify swallow screening, evaluation, and quality of life tools for those
with solid malignancies outside the head and neck and upper GI tract. Ten electronic databases, one journal and two
published conference proceedings were searched. Following deduplication, 7435 studies were examined for relevance. No
tools were validated solely in this cancer population, though some included this group in larger cohorts. Comments are
provided on the diagnostic properties and applicability of these tools. In the absence of appropriate diagnostic instruments,
the exact prevalence of dysphagia and its impact on clinical and psychosocial well-being remain unknown. Accurate and
adequate measurement of therapeutic intervention is also compromised. This review establishes the need for validated
dysphagia evaluation tools for this clinical population.
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Introduction tract (esophagus, stomach, duodenum) cancers accounted
for 18% of all new cancer cases and 19% of all cancer
Cancer is a multifaceted disease with a rising incidence. It ~ deaths. By contrast, solid malignancies located elsewhere

is expected to consume greater healthcare resources inter-  accounted for 68% of all new cases and 68% of deaths [1].
nationally [1]. In 2015, cancer was the second-leading Within oncology, dysphagia is typically associated with
international cause of death after cardiovascular disease  head and neck or upper GI tumors. Swallowing difficulties
[2]. Cancer incidence was almost 18 million, while mor- occur when malignancies lead to destruction of functional

tality was nearly 9 million. Head and neck and upper GI  tissue or obstruction of bolus transit pathways. Anti-cancer

treatments like radiotherapy and chemotherapy contribute

towards difficulties. Dysphagia occurs when such treat-

5< Ciardn Kenny ments cause functional impairment in swallow structures,

kennyc10@tcd.ie or with mucositis or xerostomia as treatment side effects

) o o ) [3-6]. Since swallowing difficulties are common in this

ggigf’gl;])c?rinsn;fgfcggngrlgﬁivi Ig[rf)‘ic“]])eub(l)l?lr 61;;‘?}' s clinical populatio'n, cohort—speciﬁc tools are available for

Ireland dysphagia screening [7], evaluation [8], symptom assess-
ment [9, 10], and quality of life measurement [11-14].

Less is known about dysphagia in other solid tumor
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cancers. Where prevalence estimates exist (Table 1),
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College Dublin, Dublin 2, Treland diagnosis is often established using general symptom
4 checklists, non-expert raters, non-validated instruments, or
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Dublin. Dublin 4. Ireland Y £ patient self-report. Many tools listed in Table 1 do not
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Table 1 Prevalence of
dysphagia in mixed cancer sites

Study n Disease extent Prev. (%) Tool
Portenoy et al. [16] 243 Mixed 11 MSAS
Chang et al. [17] 299 Mixed 19 MSAS-SF
Chiu et al. [18] 232 Advanced 42-70 Custom
Walsh et al. [19] 1000 Advanced 18 Custom
Mukand et al. [20]* 51 Mixed 26 FIM®
Tranmer et al. [21] 66 Advanced 24 MSAS
Gift et al. [22]° 220 Mixed 30 Custom
Teunissen et al. [23] 181 Advanced 12 Custom
Tsai et al. [24] 77 Advanced 42-62 Custom
Kenne Sarenmalm et al. [25]° 56 Advanced 7 MSAS
Garon et al. [15]d 19 Unknown 58 VESS
Molassiotis et al. [26] 143 Newly diagnosed 3-9 MSAS
Huijer et al. [27] 200 Mixed 10 MSAS
Stark et al. [28] 393 Mixed 24 MSAS
Ritchie et al. [29] 206 Mixed 13-17 MSAS
Mercadante et al. [30] 699 Advanced 15 Custom
Brady et al. [31]b 72 Advanced 18 EAT-10

Prev. (%) prevalence (rounded to nearest whole), MSAS Memorial Symptom Assessment Scale [32],
MSAS-SF Memorial Symptom Assessment Scale-Short Form [17], FIM® (FIM® is a trademark of Uniform
Data System for Medical Rehabilitation, a division of UB Foundation Activities, Inc.) functional inde-
pendence measure [33], VFSS videofluoroscopic swallowing study, EAT-10 eating assessment tool [9]

“Primary brain tumor and brain mets only

bLung cancer only
“Breast cancer only

9Brain tumor only

distinguish oropharyngeal from esophageal dysphagia. One
study [15] included a reference standard to identify dys-
phagia. In that study, the authors examined aspiration
prevalence in 2000 patients of mixed primary sites referred
for a videofluoroscopic swallowing study (VFSS). Within
this group, 11/19 (58%) of those with brain tumors aspi-
rated, 82% silently. The authors reported that those with
brain tumors had more silent aspiration than any other
clinical cohort, including stroke.

Swallowing difficulties are also prevalent in lung cancer
[22, 31]. In a case series of eight individuals with lung
cancer [34], malignancy was the precipitating cause of
dysphagia, but the mechanisms varied. These included
direct tumor compression of the esophagus, brain metas-
tases, GI tract metastases, oropharyngeal and esophageal
infections, and radiation-induced esophagitis. A recent
review of swallowing difficulties in advanced lung cancer
identified anti-cancer treatments, nerve compression, €so-
phageal compression, and tracheoesophageal tumor inva-
sion as potential causes of dysphagia [35]. The authors also
noted that in lung cancer other common comorbidities may
influence swallow function. These include chronic
obstructive pulmonary disease, which may itself cause
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dysphagia through disruption of breath—swallow coordi-
nation [36].

In advanced cancer, dysphagia occurs in 12-70%
(Table 1)  regardless of  primary tumor  site
[18, 19, 21, 23, 24, 30]. It is noted to be clinically
important [37]. It occurs more frequently in the last week
before death [24, 38] and increases in severity in the final
2 days of life [18, 24]. When swallowing difficulties occur
in advanced cancer, they are an independent prognostic
indicator of short-term mortality [23, 39-43].

The impact of dysphagia on quality of life in solid
malignancies outside the head and neck and upper GI tract
has not been deeply investigated. Some evidence suggests
that dysphagia is important. Kenne Sarenmalm et al. [25]
reported a study of women with breast cancer that those
who had dysphagia described difficulty swallowing as
‘frequently to almost constantly,” ‘severe to very severe,’
and ‘quite a bit to very much distressing.” In another study
involving mixed cancer sites [44], participants reported that
dysphagia was highly distressing. A study by Roe et al.
[45] examined eleven individuals with cancer outside the
head, neck, and esophagus. Seven reported dysphagia, and
one other had self-modified their diet. Two others had a
prior history of dysphagia during their disease course. The
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swallowing quality of life (SWAL-QOL) [46] tool was
used to evaluate dysphagia impact in these individuals. The
authors noted significant impact of swallowing difficulties
on quality of life.

Swallowing difficulties may have an important role in
disease progression, recovery, and mortality. It is unknown
whether dysphagia contributes towards malnutrition in
those with cancer, though this is true in other populations
[47-49]. Malnutrition in cancer is associated with higher
morbidity [50]. Poorer intake is associated with reduced
treatment and procedure compliance [50]. Early interven-
tion for malnutrition improves patient outcomes [51]. In
advanced cancer, infections are common and associated
with shortened survival [52]. Infection is a serious com-
plication in solid tumors and one of the leading causes of
death, particularly in lung cancer [53]. The early and
accurate identification and management of both dysphagia
and aspiration pneumonia are therefore essential.

Given the potential impact dysphagia may have on those
with cancer outside the head and neck and upper GI tract, a
validated evaluation method is crucial. VFSS and fibreoptic
endoscopic evaluation of swallowing (FEES) are reference
standards, but may not always be appropriate or feasible for
those with cancer. Patients may already have had radiation
exposure, may be too unwell to travel to a radiology suite,
or be too nauseous for an invasive transnasal endoscopic
procedure. A comprehensive and validated bedside dys-
phagia evaluation tool is therefore necessary. It is also the
first step in determining whether further evaluation with a
reference standard is needed [54]. It is key that those with
dysphagia are identified through rigorous screening and the
impact of dysphagia on their quality of life is investigated.

Many tools exist to profile swallowing difficulties, but
may not be suitable for those with cancers outside the head
and neck and upper GI tract, as the etiology of dysphagia in
this population may differ. For example, 18% of individ-
uals with colorectal cancer treated with oxaliplatin-based
chemotherapy have dysphagia due to paresthesia induced
by cold temperatures [55]. The ingestion of a cold bolus
may trigger swallowing difficulties, a feature unique to
cancer. Tools validated in head and neck cancer may
examine impairments particular to this form of malig-
nancy. For instance, the Mann Assessment of Swallowing
Ability—Cancer [8] measures mouth opening, since
radiotherapy-induced trismus is a side effect of treatment
[56].

Even when dysphagia etiology is similar to other con-
ditions, variation in patient profile may necessitate differ-
ent assessment tools. 65% of individuals with advanced
glioblastoma have neurogenic dysphagia [57]. They may
also have altered consciousness (95%), and be in functional
decline [57]. Neurogenic dysphagia also occurs in up to
80% of those with stroke [58]. By contrast, only 35% of

individuals with acute stroke have disordered conscious-
ness [59] and may be medically stable or improving.
Dysphagia evaluation would therefore differ between
groups, since individuals with glioblastoma may be more
unwell and less alert.

It is important for an evaluation tool to distinguish
oropharyngeal from esophageal dysphagia, as management
may involve different team members [60]. Strategies to
address deficits in swallow may also vary by dysphagia
etiology. An individual with neurogenic dysphagia caused
by a brain tumor will require different management to an
individual with a mediastinal tumor compressing the
esophagus.

The aim of this review is to identify the diagnostic
properties of validated tools for oropharyngeal dysphagia
in solid tumors outside the head and neck and upper GI
tract. Specifically, information is sought on tools designed
for oropharyngeal dysphagia screening and evaluation, and
those used to examine the impact of this symptom upon
quality of life. For brevity, the term ‘dysphagia’ will refer
here to ‘oropharyngeal dysphagia.” The term ‘non-upper
digestive cancer’ means any solid cancer excluding head
and neck, esophageal, gastric, and duodenal malignant
tumors.

Methods

The review was registered in the PROSPERO database
(Ref: CRD42016038235) [61] after search terms were
piloted. Title and abstract screening was through Covi-
dence [62]; all subsequent review steps were manual. The
PRISMA [63] framework guided the study report. QUA-
DAS-2 [64] was selected for as the quality appraisal tool.
RevMan 5 [65] was chosen for meta-analysis and forest
plot generation.

Inclusion Criteria

Published studies were included if they had original data on
the validation of any bedside tool designed to screen,
assess, or evaluate quality of life impact of swallowing
disorders in adults (> 18 years). Validation was defined as
the use of common test performance metrics including
sensitivity, specificity, positive/negative predictive value,
positive/negative likelihood ratio, odds ratio, receiver
operating characteristic curve, and reliability measure-
ments. A bedside tool was any portable instrument that
could reasonably be conducted at the patient’s bedside.
This included paper-based evaluations, and techniques or
devices as adjuncts to assessment, e.g., cervical ausculta-
tion, pulse oximetry monitoring. For screening and
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evaluation tools, only studies which compared these to a
reference standard (VFSS or FEES) were included.

Exclusion Criteria

Studies not containing validation on adults with non-upper
digestive cancers were excluded, as were non-solid tumors
(e.g., leukemia, lymphoma). These criteria were confirmed
through title, abstract, and full-text screening, rather than
by using electronic search parameters to be as inclusive as
possible. Articles about re-validation of an existing tool
into another language were excluded. These require critical
appraisal of translation, localization, and cultural adequacy
and are beyond the scope of this review.

Where a broader study included those with a diagnosis
of ‘cancer,” authors were contacted to clarify whether this
included the cohort of interest. If a study did not mention
participant diagnosis or described a category of ‘other
diagnoses,” authors were not contacted and studies exclu-
ded. Any techniques considered invasive or involving
radiological or sonographic imaging were not considered,
as this review was designed to identify non-specialist
instruments that could be used by any doctor, nurse, speech
and language therapist, or other health professional. If
conference abstracts reported the same data as original
papers (i.e., same cohort population and numbers, study
design, outcomes), the original paper was preferred and the
abstract treated as a duplicate. Case reports, editorials,
review articles (including systematic reviews), and studies
of correlation were also excluded. Correlational studies
were excluded on the basis that they would provide
information only on statistical association but not diag-
nostic validation.

Search Strategy

A librarian was consulted to assist with search terms and
database selection. A sample search strategy is in “Ap-
pendix.” Terms were thematically related to dysphagia
AND diagnostic accuracy measures AND assessment.
Terms related to cancer were not included. The list of
potential cancers is extensive and the use of this term may
have excluded studies where cancer was one of a subgroup
of conditions upon which the assessment was validated.
Specialist and generalist databases were searched from
inception to the search date. This was originally conducted
on May 6, 2016 and an updated search on August 2, 2017.
The databases were CINAHL, Cochrane Library, Embase,
ProQuest Dissertations & Theses A&I, ProQuest Nursing
& Allied Health Database,’ PsycINFO, PubMed,

! This database was unavailable for the updated search and so was
excluded from this update.
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ScienceDirect, Scopus, and Web of Science. No language
or other restrictions were used during searching. Dedupli-
cation of search results was conducted using EndNote X7
[66].

Handsearching was conducted on the journal Dyspha-
gia. This was chosen as the most pertinent source of
research related to oropharyngeal dysphagia. This included
review of published abstracts from any conference pro-
ceedings or meetings indexed by this journal. Proceedings
from the European Society for Swallowing Disorders
(ESSD; 2011-2016) were searched, as were those from the
Dysphagia Research Society (DRS; 1992-2016 except
2001, 2002 which were unavailable). It was originally
planned to examine the meeting proceedings from the UK
Swallow Research Group (UK-SRG), but these were not
published and hard copies of all meeting abstracts were
unavailable, so not included. The reference lists of relevant
systematic reviews identified by electronic search were
examined, as were reference lists from included studies.

Title and Abstract Screening and Full-Text
Review

Screening and full-text review were blindly and indepen-
dently conducted by two reviewers. Differences in decision
were discussed until agreement was reached. If agreement
could not be reached at any stage, a third reviewer adju-
dicated. Where full-text articles were identified as eligible
for analysis but further information required, the corre-
sponding authors were contacted electronically. In the
event the corresponding author was unavailable, associate
authors were contacted. When e-mails were undelivered,
authors were contacted via online social networking. They
were requested to acknowledge correspondence within
3 weeks of initial contact, or the study was excluded.

Data Extraction and Quality Appraisal

A data extraction sheet was developed by the first author.
This was blindly and independently piloted on a single
study by both the first and second authors. Following this,
the authors discussed the adequacy of the data extraction
sheet and changes made until agreement that it was
comprehensive.

The standard signaling questions in the QUADAS-2 tool
judged quality and risk of bias. This tool was independently
and blindly piloted on one study by two reviewers to
identify any differences in interpretation of signaling
questions until these were resolved. Unanimous agreement
was required for both data extraction and quality appraisal
for all studies. Where agreement could not be reached, a
final decision was made by a third reviewer.
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Results

Figure 1 provides the PRISMA flow diagram of the total
number of studies identified through electronic and manual
searches, those excluded, and reasons. No studies were
designed exclusively to evaluate dysphagia in non-upper
digestive cancers. Four studies [67-70] included a sub-
population of this cohort. Three of these [67-69] provided
a diagnosis of ‘brain tumor,” which we regarded to mean
‘malignant’ and included for follow-up analysis. Ten
studies [71-80] included a cancer population, but required
further clarification whether this included non-upper
digestive tumors. Additional information was requested
from the authors of fourteen studies and all correspondence
delivered successfully using the methods above.

No author response was received for any of the four
studies [67-70] identified as including the cohort of inter-
est. For the ten studies where further clarification was
needed, no response was received for five. One author
advised that their data could not be made available to
external parties. The other four responded to clarify the
status of their ‘cancer’ group as follows.

Two studies involved the use of the 3-ounce water
swallow test [75, 76] and one an oral mechanism exami-
nation [80]. The author of these studies advised that they
were highly likely to include the group under review, but
data were not collected in a manner that this group could be
separately extracted. The ‘cancer’ group in these studies
contained head and neck cancer, esophageal cancer, and
non-solid cancers.

The author of another study [77] confirmed that head
and neck cancers were excluded from the ‘cancer’ group
and the cohort of interest included in the overall dataset.
Individual cancer sites were however not distinguished and
grouped together. As a result, malignancies within the
upper GI tract were grouped with those outside and data
not separately extractable. The author noted that few (if
any) individuals with upper GI cancers were likely to have
been included.

Characteristics of Studies

Ultimately, no studies were identified as eligible for
inclusion or meta-analysis. Nevertheless, eight studies
contained some degree of validation in this clinical popu-
lation. We decided to comment on these studies given the
lack of validated studies in non-upper digestive cancers.
These studies were grouped into those which included the
cohort of interest in their published text [67-70] (Table 2)
and those reported by the original authors to contain the
cohort of interest [75-77, 80] (Table 3). The study by Ding
and Logemann [70] (Table 2) contained interview

questions about dysphagia and correlated these with VFSS
findings. This study should therefore have been excluded,
but sufficient data were available within the publication to
reproduce and examine diagnostic test properties.

Of the studies listed in Tables 2 and 3, each was
designed to screen or evaluate for swallowing difficulties.
None measured the impact of dysphagia upon quality of
life. One study [77] was retrospective, while all others were
prospective. Where study setting was listed, most were in
hospitals. Seven studies [67-69, 75-77, 80] examined the
ability of the index test to predict aspiration, one study [70]
investigated the ability of the index test to predict dys-
phagia, and another was designed to predict tolerance of
oral diet [75]. There was disparity in test accuracy mea-
sures used. Only two studies reported index test reliability
[76, 80]. All studies included validation in a heterogeneous
list of primary diagnoses. Table 3 studies had more indi-
viduals with cancer than Table 2 (albeit with limited
information on cancer site). No studies reported time taken
to complete index testing, though the test used in one study
[77] is reported elsewhere [81] to take 15-20 min for a
moderately impaired individual.

Quality of Studies

Quality appraisal of studies that included the cohort of
interest in published text is provided in Table 4. Table 5
contains appraisal of those where the original authors
reported that the cohort of interest was included. All ratings
are reported using the QUADAS-2 [64].

As noted, all but one study [77] used a prospective study
design appropriate for a test of diagnostic accuracy. The
reviewers had concerns about risk of bias in patient
selection. This was often insufficiently detailed, with little
information on how many participants were eligible versus
recruited, whether a consecutive or random sampling
strategy was used, and if there was clinical confirmation of
dysphagia prior to testing. Whiting et al. [64] noted that
inclusion of those with known disease may exaggerate
diagnostic accuracy. Reliability was only described in two
index tests [76, 80].

Since VFSS and FEES are subject to interpretation,
studies were examined to determine whether sufficient
information was provided about the expertise of those
conducting the reference test and the framework used to
judge abnormal results. Two studies addressed both these
facets [69, 77], two [67, 68] did not. The interval between
index test and reference standard was not always appro-
priate. In some, reference standard testing was conducted
prior to index testing without sufficient detail about
blinding of reference standard results [68, 75, 76]. Where
index tests were before reference standard tests, the time
interval between the two was not always clear [68, 70, 77].
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Fig. 1 Prisma flow diagram

Two tests used simultaneous reference and index tests. One
[67] did not describe whether the reference test was rated
blindly. The other [69] commented that a rater blinded to
the index test results was used to judge the reference
standard.

Discussion

This review was intended to identify validated tools that
may be used to screen, evaluate, and measure quality of life
impact of oropharyngeal dysphagia in adults with solid
malignancies located outside the head and neck and upper
GI tract. Despite how commonly these cancers occur and
reportedly high prevalence rates of dysphagia, no tools
exist that have been specifically validated in this popula-
tion. This limits the ability to firmly establish a true
prevalence. The absence of such tools may also cause an
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inability to distinguish dysphagia from other common
symptoms such as anorexia, early satiety, and taste
abnormalities. If unrecognized, dysphagia may contribute
towards malnutrition, which can affect cancer treatment
and prognosis.

Review Findings

Eight tools with at least partial validation on the cohort of
interest were identified in this review. No data were
available to examine the diagnostic properties of these
applied to this cancer population alone. Nevertheless, there
may be some value in several of the tools identified. The
interview question described by Ding and Logemann [70]
(‘Have you noticed any swallowing difficulty?’) demon-
strates adequate diagnostic properties and was validated in
a large, heterogeneous sample. Within that, 9/103 (8.7%)
were those of interest, improving the relevance to this
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Table 2 Characteristics of studies containing the cohort of interest

Study Setting Participants Cancer Index test Reference  Index test Authors’ Reviewer notes
N (age) site summary standard properties conclusions
(n) (95% CI)
Higo [67] NR 141 Brain Pulse oximetry VESS Sensitivity: Pulse oximetry 13 participants
(M = 105, (< 13) monitoring to 85% unreliable to listed as
F = 36) identify Specificity: predict ‘cerebrovascular
Ace 19-91 aspiration 83% aspiration. disease or brain
ge during Other factors tumor,” so
63 controls simultaneous such as unknown number
M = 38, VESS; 2% postural with brain tumor
F = 25) drop in SpO, change, cough,
Age 24-85 cut-off for swallow may
aspiration induce drop in
Sp02
Tohara et al.  University 63 Brain (4) 3 ml water and  VFSS Sensitivity Combined tests ~ VFSS within
[68] (M = 43, 4 g food Water 70% appropriate, 1 week of water
_ swallow tests but perform and food tests
AF é?g 3 to predict Food 72% VESS
ge aspiration. Water and food  whenever
Flowsheet with 90% possible
scoring Specificity
schema rated Water 88%
swallow safety
and efficiency. Food 62%
Endpoints Water and food
included 56%
cough, altered PPV
vocal quality, Water 83%
dyspnea, oral
residue Food 62%
Water and food
63%
NPV
Water 77%
Food 62%
Water and food
86%
Wang et al.  Teaching 60 Brain (2) Pulse oximetry =~ VFSS Sensitivity Pulse oximetry  Simultaneous
[69] hospital (M = 43, monitoring to 39% unreliable to VESS and pulse
F=17) identify Specificity: predict oximetry. VFSS
Ace 19-89 aspiration 59% aspiration, as interpreted
e during aspiration afterwards by
40 controls simultaneous PPV: 38% during VFSS rater blinded to
M =17, VESS; 3% NPV: 61% did not index test
F = 23) drop in SpO, reliably induce
Age cut-off for significant
29_50% aspiration drop in SpO,
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Table 2 (continued)

Study Setting Participants Cancer Index test Reference  Index test Authors’ Reviewer notes
N (age) site summary standard properties conclusions
(n) (95% CI)

Ding and NR 103 Brain (2) Participant VESS ‘Have you Self-perception  Interval between
Logemann M = 63 Breast interview prior noticed any of swallow interview and
[70] F = 40)* 3) to VESS swallowing difficulties VESS not given

Age Lung (3) Questions: difficulty? may pe one
a [Yes/No] criterion to
44-81 Pancreas (1) Does L decide
o Sensitivity: ¢
(D participant 86%" whether to
think they have 0
p e further
dysphagia? Specificity: 1
) 73%° evaluate.

(2) Who first Those with
noticed PPV: 85% general
swallow (77-91)* medical
dlfﬁculty" NPV: 75% diagnoses

(3) Is difficulty (61-85)* (includes non-
oral, PLR: brain cancers)
pharyngeal, or 1.87-5.47 showed

? statisticall
borh NLR: si niﬁcanty

(4) Is difficulty 0.1-0.35° £
absent, mild, . agreement

Odds ratio with
moderate, or o .
severe? (“yes”): 17.1 instrumental
’ (5.63-54.27)"  swallow

findings.
Correlations in
those with
neurological
deficits
(including
brain tumors)
were low

NR no response, M male, F female, VFSS videofluoroscopic swallowing study, PPV positive predictive value, NPV negative predictive value,

PLR positive likelihood ratio, NLR negative likelihood ratio

*Values not given within study, but interpreted from data provided. All percentage values rounded to nearest whole

group. The interview question is short and concise, has
high sensitivity, and seems useful for dysphagia screening.
We identified few concerns regarding bias or applicability
of this instrument. Nonetheless, the study was originally
designed for statistical correlation to compare self-per-
ception of dysphagia with reference test findings, rather
than diagnostic accuracy. This was the only study to
examine dysphagia as an endpoint. All other tests were
designed to predict aspiration.

The 3-ounce water swallow test [75] was validated on a
large population with various illnesses. Those with cancer
made up 125/3000 (4%) of participants. Good sensitivity
was found among all diagnostic categories (including
‘cancer’), but specificity was low. The test is sensitive for
aspiration, but has a high false-positive rate. This makes
the 3-ounce water swallow test a good tool for screening,
but not diagnosis. It contains a potential bias in how it was
validated (the results of the reference standard were
available to examiners before the index test), but used clear
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criteria for test failure and in a second study had 100%
reliability on examination [76].

The 3-ounce water swallow test [75] was also tested to
see if it could identify individuals ‘unsafe for oral ali-
mentation,” and whether passing permits ‘specific diet
recommendations to be made without further objective
swallow assessment.” This yielded high sensitivity and low
specificity values. There are several concerns about the use
of the test for these purposes. Firstly, the original authors
acknowledged that clinical judgement and experience,
individual patient factors, and objective information must
be used to supplement such a decision. Secondly, the ref-
erence test (FEES) incorporated a purée and unmodified
fluid consistency as a basis for judging whether an indi-
vidual could tolerate any oral diet. The original authors
compared water swallow test findings with diet recom-
mendations. These included those who went on to have
regular diet, soft diet, a chopped diet, purée diet, liquid
diet, or nil by mouth. The reference test did not employ
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Table 4 QUADAS-2 outcomes for studies containing the cohort of interest

Study Risk of bias Applicability concerns
Patient Index Reference Flow and Patient Index Reference
selection test standard timing selection test standard
Higo [67] ? ? ? © © © ©
Tohara et al. [68] ? ? ? ? © ? ©
Wang et al. [69] ? © © © © © ©
Ding and Logemann ? © © © © © ©
[70]
?, unclear risk; ©), low risk; @), high risk
Table 5 QUADAS-2 outcomes for studies reported to contain the cohort of interest
Study Risk of bias Applicability concerns
Patient Index Reference Flow and Patient Index Reference
selection test standard timing selection test standard
Suiter and Leder [75] ? ? © © © © ©
Leder et al. [76] © © © © © © ©
Gonzalez-Fernandez et al. ? ? ? ? © © ©
[77]
Leder et al. [80] © © © © © ? ©

?, unclear risk; ©, low risk; @, high risk

regular, soft, or chopped options; therefore, the ability of
the test to provide specific diet recommendations is ques-
tionable. Finally, the authors provide diagnostic properties
for the ability of the test to predict inability to tolerate oral
diet, but the definition of ‘oral diet’ was not provided. It
appears likely to include any oral diet in the study (i.e.,
regular, soft, chopped, purée, liquid). This would mean that
an individual who passed the 3-ounce water swallow test
may only have tolerated a liquid diet, inflating the test
value.

The MASA [81] was originally validated a stroke pop-
ulation, but used by Gonzalez-Fernandez et al. [77] to
predict aspiration in a mixed-disease population. In the
MASA, the rater chooses an ‘ordinal risk rating’ based on
their overall impression at the end of the test. This entails
judging the risk of aspiration as ‘definite,” ‘probable,’
‘possible,” or ‘unlikely.” The authors found excellent
diagnostic values associated with these categories, though
predominantly where extremes were chosen. For example,
an individual at ‘possible’ risk of aspiration had high
sensitivity (94%), but low specificity (23%). A person with
‘definite’ risk of aspiration had low sensitivity (25%), but
high specificity (93.6%). The value of the MASA in pre-
dicting aspiration or absence of aspiration is most appli-
cable at these endpoints.

@ Springer

The oral motor mechanism evaluation described by
Leder et al. [80] involves examining labial closure, lingual
range of motion, and facial symmetry to determine whether
deficits are associated with aspiration in a mixed-disease
population. This was not designed to diagnose aspiration,
but supplement examination. Nevertheless, the authors
found that incomplete lingual range of motion or incom-
plete facial symmetry is associated with higher risk of
aspiration. Of note, the examination of these mechanisms is
also incorporated in the MASA [81]. The value of these
features in non-upper digestive cancers is unclear. It would
seem unlikely that these may be impaired, except perhaps
in brain tumors.

The remaining assessment tools given in Table 2 were
deemed to be inadequate. Pulse oximetry monitoring did
not demonstrate adequate diagnostic properties according
to the original studies [67, 69]. The combined water and
food swallow test to predict aspiration described by Tohara
et al. [69] has good sensitivity, though low specificity. This
would afford it potential as a screening tool. On closer
examination, there were concerns about potential valida-
tion bias. Most notably, the index test was completed
before the reference test (VFSS) and the duration of time
elapsed between the two was up to 1 week, so swallow
function may have changed in the interim.
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Potential Causes of Dysphagia

The pathophysiology of oropharyngeal dysphagia in solid
malignancies outside the head and neck and upper GI tract
is unknown, though several mechanisms may be respon-
sible. Neurologically, primary malignant brain tumors and
brain metastases can directly interfere with deglutition if
lesions occur near swallow centers. When cognitive func-
tion is impaired, this may further disrupt the swallow
[82, 83]. Spinal malignancies have been noted to cause
oropharyngeal dysphagia due to interrupted nerve supply
[84, 85] and erosion into the pharynx [86]. Peripherally,
cancers of the thorax can compress the recurrent laryngeal
nerve, causing difficulties with laryngeal airway protection
[31].

Neuromuscular changes may also influence swallow
mechanisms. Cachexia is a characteristic symptom of
cancer and involves progress loss of skeletal muscle,
leading to functional impairment [87]. Impaired swallow
function due to cancer cachexia has not been examined, but
sarcopenic loss of muscle mass in cancer is positively
associated with increased dysphagia severity [88]. As such,
a ‘cachectic dysphagia’ is hypothesized, with similar
mechanisms to sarcopenic dysphagia [89]. Fatigue is also
common in cancer [19, 24, 38]. In other conditions, it is
associated with increased airway penetration, masticatory
difficulties, and reduced swallow-related quality of life
[90-92].

Chemotherapy and radiotherapy are known individually
and in combination to produce mucositis in the esophagus
and oropharynx [4, 6]. Mucositis can lead to difficulty
swallowing, which is distressing for those affected [44].
Since chemotherapy is a widely used cancer treatment,
exposed individuals may experience dysphagia. Radio-
therapy can also induce esophageal and oropharyngeal
dysphagia, even when these organs are not the therapeutic
target. Radiotherapy to the thorax can cause esophagitis
[4, 93]. This occurs due to the proximity of the esophagus
to the radiation field and can lead to difficulty swallowing.
Esophageal and oropharyngeal dysphagia have also been
documented from radiotherapy for spinal malignancies
[94-96].

Xerostomia is present in approximately 50% of indi-
viduals with cancer, regardless of primary site [97]. While
usually associated with head and neck radiotherapy, it can
be caused by chemotherapy [98], immunotherapy [98], and
opioid prescription for pain management [99-101]. When
present, it leads to difficulty swallowing [102]. Xerosto-
mia-induced swallowing dysfunction has been noted to
cause oral preparatory, oral, and pharyngeal stage diffi-
culties [103, 104].

Complications and Limitations of Assessment

Many of those with cancer have symptoms that affect diet
and intake. These include appetite changes [19, 105], taste
changes [19, 24, 44, 106], smell changes [106], and nausea/
vomiting [24, 38]. At face value, these appear different
from difficulty swallowing, but may affect desire to eat and
drink. If an individual with cancer is asked ‘Do you have
difficulty swallowing?,” they may respond affirmatively,
since the desire to swallow is affected. Tools to profile
dysphagia in this cohort should therefore seek to distin-
guish dysphagia from these common dietary symptoms.

Since quality of life instruments were not identified,
measurement of this domain is absent. This is of particular
concern, as those with cancer have identified issues that
might be related to feeding as a research priority. The
‘impact on life, how to live with cancer’ was given as the
top research priority by a group of individuals with cancer
in one study [107]. While swallowing was not specifically
mentioned, participants wanted to know how they could
self-manage their cancer (particularly diet and lifestyle),
improve their quality of life, and improve social function.
Another study [108] examined the priorities of those with
cancer in their last week of life, and those of family
caregivers. Participants reported that ‘engaging in small
everyday life activities’ was important. While neither text
mentioned feeding, it is reasonable to assume that the
ability to independently choose and consume meals, and to
share mealtimes may be important.

The clinical importance of dysphagia in non-upper
digestive cancers is to be determined. Malnutrition in
cancer is important, with under-recognition, despite its
prevalence and association with poorer survival [109].
Whether swallowing difficulties contribute towards poorer
intake in cancer is unstudied, but a relationship may exist.
This cannot be examined until adequate dysphagia evalu-
ation tools have been developed. Tools to evaluate swal-
lowing difficulties in cancer should distinguish
oropharyngeal dysphagia from other nutritional symptoms
that may affect intake like early satiety, lack of appetite,
and taste and smell abnormalities.

For the cohort of interest to this review, the dearth of
tools to examine dysphagia is a gap in practice. Dysphagia
manifests differently depending on its underlying cause,
and so the assessment and management needs of diverse
clinical populations are often unique. This makes a one-
size-fits-all assessment impractical when performing
detailed swallow evaluation or generating a quality of life
profile. There may be some value in using a generic
screening tool, such as the interview question developed by
Ding and Logemann [70], or the 3-ounce water swallow
test [75]. These have good psychometric properties, though

@ Springer
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clinicians should consider that they were validated on a
relatively small cancer population.

The lack of tools for use in this group will also affect the
ability to adequately manage and treat swallowing diffi-
culties. This may affect healthcare outcomes and quality of
life of those with dysphagia even further.

Limitations of the Review

This review was deliberately narrow and concerned bed-
side oropharyngeal dysphagia screening and assessment. It
excluded esophageal dysphagia, since this was already
known to occur in the cohort under investigation. It also
excluded studies that only used reference standards, or
other tools that require specialist equipment or training.
This was to ensure that identified tools could be used in any
clinical setting by the healthcare team. No studies were
found that met the criteria of this review, but other work of
interest may have been conducted in this novel clinical
population. An alternative methodology such as a scoping
review may be useful in future to describe dysphagia
measurement in this group.

It is possible that some studies were not identified due to
choice of search terms, selection of databases, and targets
for manual searches. Gray literature was not searched, as it
was felt that this would be unlikely to include information
on test validation. Broad terms such as ‘eating’ and
‘drinking’ were deliberately avoided in the search strategy.
These increased the number of search results more than
threefold, making their inclusion resource-intensive. The
terms ‘dysphagi*’ and ‘swallow*,” as well as the subject
heading ‘Deglutition Disorders’ were included instead. It
was deemed unlikely that any published dysphagia evalu-
ation or quality of life tools would contain ‘eating’ and
‘drinking’ in their title or abstract, but not include the final
search terms. It is nevertheless possible that some dys-
phagia screening tools were missed due to the exclusion of
these broad search terms.

During full-text review, many studies did not list par-
ticipant primary diagnosis, or had an ‘other’ diagnostic
category. These studies were excluded from consideration.
This may have caused the cohort of interest to be missed,
but to contact original authors and verify primary diag-
noses would have been too resource-intensive.

Conclusions

The prevalence of dysphagia in adults with solid malig-
nancies outside the head and neck and upper GI tract is
reported to be high. No oropharyngeal dysphagia screen-
ing, evaluation, or quality of life tools exist that have been
specifically validated in this group. As such, the true

@ Springer

prevalence needs to be established. Oropharyngeal dys-
phagia is likely underrecognized due to the lack of suit-
able screening and evaluation instruments. Custom tools
should be developed for the cohort of interest to account
for the potentially unique symptoms of dysphagia experi-
enced by those with cancer, or existing tools should be re-
validated in this population. This may lead to better iden-
tification and more timely management of dysphagia, and
may potentially impact cancer prognosis.
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Appendix: PubMed Search Strategy

“deglutition”[MeSH Terms] OR “deglutition disor-
ders”’[MeSH Terms] OR swallow[Title/Abstract] OR
swallows[Title/Abstract] OR swallowing [Title/Abstract]
OR deglutition[Title/Abstract] OR dysphagia[Title/Ab-
stract] OR dysphagic[Title/Abstract]) AND (“validation
studies as topic”’[MeSH Terms] OR “validation stud-
ies”[Publication Type] OR “reproducibility of results”[-
MeSH Terms] OR “sensitivity and specificity” [MeSH
Terms] OR psychometric[Title/Abstract] OR psychomet-
rics[Title/Abstract] OR sensitivity[Title/Abstract] OR sen-
sitivities[ Title/Abstract] OR specificity[Title/Abstract] OR
specificities[Title/Abstract] OR “predictive value”[Title/
Abstract] OR “predictive values”[Title/Abstract] OR “di-
agnostic value”[Title/Abstract] OR “diagnostic val-
ues”[Title/Abstract] OR validate[Title/Abstract] OR
validates|Title/Abstract] OR validated[Title/Abstract] OR
validation[Title/Abstract] OR “prognostic value”[Title/
Abstract] OR  “prognostic values”[Title/Abstract] OR
reliability[Title/Abstract] OR reliabilities[Title/Abstract])
AND (“patient outcome assessment”[MeSH Terms] OR
“evaluation studies as topic”[MeSH Terms] OR “evalua-
tion studies” [Publication Type] OR “outcome assessment
(health care)”’[MeSH Terms] OR “symptom assess-
ment”[MeSH Terms] OR “diagnostic techniques and
procedures”[MeSH Terms] OR “surveys and question-
naires” [MeSH Terms] OR “quality of life”[MeSH Terms]
OR evaluation[Title/Abstract] OR evaluations[Title/Ab-
stract] OR assessment[Title/Abstract] OR assess-
ments[Title/Abstract] OR  tool[Title/Abstract] OR
tools[Title/Abstract] OR instrument[Title/Abstract] OR
instruments[Title/Abstract] OR “quality of life”[Title/Ab-
stract] OR QOLI[Title/Abstract] OR scale[Title/Abstract]
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OR scales[Title/Abstract] OR screen[Title/Abstract] OR

screens| Title/Abstract]

OR measurement|Title/Abstract]

OR measurements|Title/Abstract] OR questionnaire[Title/

Abstract]

OR questionnaires[Title/Abstract] OR sur-

vey[Title/Abstract] OR surveys[Title/Abstract] OR test[-
Title/Abstract] OR tests[Title/Abstract] OR exam][Title/
Abstract] OR exams[Title/Abstract] OR examination[Title/
Abstract] OR examinations[Title/Abstract] OR index|Title/
Abstract] OR indexes[Title/Abstract] OR indices[Title/
Abstract].
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