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Abstract
Over the last two decades, dysphagia is increasingly recognized as a significant short-term and long-term issue in oropharyn-
geal cancer patients. However, there remains a lack of standardization and agreement about reporting swallowing outcomes 
in studies that assess treatment outcomes in this population. A systematic review was performed following PRISMA Guide-
lines by searching Pubmed (MEDLINE) and Scopus. The inclusion criteria used included (1) prospective and retrospective 
clinical studies involving adult patients with oropharyngeal cancer, (2) reports swallowing outcomes, (3) English studies or 
studies with English translation, (4) full text retrievable and (5) publication between 1990 and 2016. 410 unique studies were 
identified, and 106 were analyzed. A majority (> 80%) of studies that reported swallowing outcomes were published after 
2010. While 75.4% of studies reported subjective outcomes (e.g., patient-reported or clinician-reported outcome measures), 
only 30.2% of studies presented results of objective instrumental assessment of swallowing. The majority (61%) of studies 
reported short-term swallowing outcomes at 1 year or less, and only 10% of studies examined 5-year swallowing comes. One 
study examined late-dysphagia (> 10 years) in the oropharyngeal cancer population. Considerable heterogeneity remains 
in the reporting of swallowing outcomes after treatment of oropharyngeal cancer despite its importance for quality of life. 
Studies reporting long-term swallowing outcomes are lacking in the literature, and objective measures of swallowing func-
tion remain underutilized and nonstandardized.
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Introduction

The incidence of head and neck cancer has dramatically 
increased in the last two decades due to human papillo-
mavirus (HPV)-related oropharyngeal squamous cell car-
cinoma (OPSCC), a group of cancers, which affects pre-
dominantly young males and females who are nonsmokers 
and nondrinkers [1, 2]. The current management options 

for oropharyngeal cancer include either surgery upfront 
or “organ-preservation” chemo-radiation [3–5]. However, 
regardless of the treatment strategy used, both short-term 
and long-term negative effects on swallowing exist [3, 4, 
6]. In fact, 80% of the patients treated for OPSCC will have 
swallowing dysfunction in daily life [7], with significant 
impacts on quality of life [8].

There are significant challenges in assessing and report-
ing dysphagia in this population, . Numerous generic and 
disease-specific quality-of-life instruments and patient-
reported outcome questionnaires are available in the lit-
erature to assess subjective swallowing dysfunction in 
patients [8]. Objective measures of swallowing, including 
“gold-standard” modified barium swallow (MBS), often 
do not correlate well with patient’s symptoms and patient-
reported outcome measures [9–11]. While the United King-
dom National Multidisciplinary Guidelines recommend 
pretreatment assessment of speech and swallowing [5], no 
guidelines exist regarding routine measurement and report-
ing of swallowing outcomes post treatment for the head 
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and neck cancer population. Nevertheless, it is increasingly 
recognized that functional outcomes, including swallowing 
function, are key treatment-related outcome measures that 
matter to patients and clinicians [3, 5, 12].

The primary aim of this study is to examine trends in the 
reporting of swallowing outcomes in clinical oropharyngeal 
cancer studies conducted during the last two decades. Our 
hypothesis is that swallowing outcomes are inconsistently 
reported with a large variety of measures employed.

Methods

Literature Search

Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) guidelines were employed and followed 
for conducting and reporting this review [13]. A systematic 
search of the literature was conducted by searching PubMed/
MEDLINE (1966–2016) and Scopus (1988–2016) using the 
strategies outlined in Table 1. These are two of the largest 
electronic medical databases containing citations for bio-
medical and health sciences literature. Specifically, PubMed/
MEDLINE has been shown to yield 80% of studies included 
in most systematic reviews [14]. Scopus is a multidiscipli-
nary, generic database that provides overlapping coverage 
of databases including EMBASE and Compendex, but also 
includes publications in nonmedical disciplines [15].

Study Inclusion and Exclusion Criteria

The inclusion criteria included (1) prospective and retro-
spective clinical studies involving adult patients with oro-
pharyngeal cancer, (2)reports swallowing outcomes, (3) 
English studies or studies with English translation, (4) full 
text available for retrieval, and (5) publications between 
1990 and 2016. The year 1990 was chosen to provide a suf-
ficiently long period of observation to assess changes or 
trends in reporting of our outcomes of interest. Exclusion 
criteria were (1) narrative and literature review articles and 
case reports, (2) research in progress or gray literature, (3) 

insufficient information to extract data, and (4) the absence 
of reported swallowing outcomes.

Data Extraction and Assessment of Study Quality

In addition to application of strict inclusion and exclusion 
criteria, the quality of studies were further assessed by grad-
ing their levels of evidence based on the Oxford Centre for 
Evidence-Based Medicine Levels of Evidence for Therapy 
Studies [16]. Two independent reviewers screened the titles 
and abstracts in duplicate. The full texts of the selected arti-
cles were then reviewed in full to extract relevant data. A 
third author resolved discrepancies. For each selected study, 
we identified the discipline of the primary or senior author 
(i.e., radiation oncology, surgical oncology, versus reha-
bilitation medicine) to determine if this impacts the rate of 
reporting of swallowing outcomes.

In studies reporting swallowing outcome measure, the 
specific measures used were also recorded and analyzed. The 
outcome measures were categorized as subjective if they 
were either clinician-reported or patient-reported outcome 
measures. Objective outcome measures included measures 
of swallowing dysfunction based on findings on MBS, 
flexible endoscopy evaluation of swallowing (FEES), and 
gastrostomy-tube (G-tube) status. Frequency statistics and 
descriptive statistics were performed using SPSS Version 
23.0 (SPSS Inc., Chicago, Ill., USA). Comparison of the 
rates of reporting of various outcome measures by the pri-
mary author’s discipline was performed using Fischer Exact 
test with alpha significance of p < 0.05.

Results

After removing duplicates, 410 unique studies were identi-
fied that were appropriate for further review (Fig. 1). After 
applying inclusion and exclusion criteria and full manuscript 
review, we ultimately analyzed 106 studies that reported 
swallowing outcomes or measures of adult patients treated 
for oropharyngeal cancer. While the publication dates of 
the studies analyzed ranged from 1990 to 2016, the major-
ity (> 78%) of studies reporting swallowing outcomes were 

Table 1   Search strategy used for each database

Database Search strategy

Pubmed (outcomes[Title/Abstract]) AND (((head and neck cancer)) AND dysphagia)
((oropharyng*) AND ((outcomes[Title/Abstract]) AND (((head and neck cancer)) AND dysphagia))) AND 

outcomes[Title/Abstract]
((((head and neck cancer)) AND dysphagia)) AND (((((oropharyn*[Title/Abstract] AND cancer[Title/Abstract])) 

AND (outcomes[Title/Abstract] OR metrics[Title/Abstract] OR measures[Title/Abstract])) AND dysphagia[Title/
Abstract]) AND (deglutition or swallowing or dysphagia or oropharyngeal[MeSH Terms]))

Scopus (TITLE-ABS-KEY(oropharynx, cancer)) AND ((dysphagia)) AND (outcomes) AND (LIMIT-TO(DOCTYPE,”ar”))
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published after 2010 (Fig. 2) demonstrating a more recent 
focus and recognition of dysphagia as an important outcome 
measure.

Of the studies analyzed, 75.4% of studies reported 
subjective swallowing outcomes (e.g., patient-reported 
or clinician-reported outcome measures), but only 30.2% 
of studies reported instrumental or objective measures 

of swallowing (Table 2). Many different subjective tools 
were used in the literature during the time period exam-
ined (Fig. 3). The Radiation Therapy Oncology Group 
(RTOG) Grade [17] was the most common tool used. MD 
Anderson Dysphagia Index [18] and University of Wash-
ington Quality of Life [19] were the most commonly used 

Fig. 1   PRISMA flow chart

Fig. 2   Number of publications 
reporting swallowing outcomes 
by ranges of publication year
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head and neck cancer-specific patient-reported outcome 
measurement tools used for assessing dysphagia outcomes.

Most studies (61%) examined swallowing outcomes at 
one year or less from treatment, and 10% of studies exam-
ined 5-year outcomes. Only one study reported late swallow-
ing dysfunction in patients more than 10 years from treat-
ment initiation [20].

The primary authors were most commonly from the field 
of surgical oncology (64.6%), followed by medical and 
radiation oncology (17.4%), and speech-language pathol-
ogy (12.7%). The proportion of studies that reported subjec-
tive outcomes, objective outcomes, or G-tube status varied 

depending on the specialty of the authors (Table 2). Studies 
with primary authors who were surgical oncologists had 
the highest rate of reporting subjective dysphagia outcomes 
(Table 2). Publications authored by first authors of speech-
language pathology were more likely to report objective out-
comes, and this was statistically significant when compared 
to those reported by other disciplines (Table 2). In studies 
that reported MBS results, the types of parameters reported 
were varied and included transit times, pharyngeal constric-
tion, pharyngeal clearance, and the number of penetration or 
aspiration events. Six studies used at least one MBS scoring 
scale including the Swallowing Performance Scale [21–25], 
MBSImp [22], and the National Institute of Health-Swallow-
ing Safety Scale (NIH-SSS) [24].

Discussion

As oropharyngeal cancers continue to increase in incidence 
in many countries around the world [1–3], long-term swal-
lowing function of survivors is becoming an important con-
sideration in clinical management. Objective or instrumental 
measures of swallowing are crucial components of evalu-
ation of swallowing physiology and targeting therapy [9, 
12, 21]. Consistent with our hypothesis, these measures are 
underutilized in the oropharyngeal cancer literature as only 
30.2% of studies in our study reported results of FEES or 
MBS. Our review also found that studies involving speech 
language pathologists as primary authors were more likely 
to report objective measures of swallowing function.

On the other hand, subjective measures of swallowing, 
which include patient-reported outcomes, clinical assess-
ments, and quality-of-life measures, are the most commonly 
reported dysphagia outcome measures used in the literature. 
Unfortunately, while subjective measures are convenient and 
can be more patient-centered, they can be nonspecific and 
often the choice of which tool to use is arbitrary. In addition, 
studies have shown that subjective measures of swallowing in 

Table 2   Reporting of 
swallowing outcomes by 
specialty of primary author

**Indicates a statistically significant difference by Fisher’s exact test to significance of p < 0.05 after pair-
wise comparisons of proportions within each column

Field of primary author Rate of reporting of swallowing outcomes measured

Subjective outcomes 
(%)

Objective outcomes 
(%)

G-tube 
status 
(%)

All specialties combined (N = 106) 75.5 30.2 57.6
Surgical Oncology (N = 70) 81.4 20.0 64.3
Medical and radiation oncology (N = 19) 63.7 47.4 50.0
Speech language pathology (N = 12) 66.7 48.3** 50.0
Other (N = 5) 60.0 40.0 60.0

Fig. 3   Frequency of utilization of specific clinician- or patient-
reported outcome measures .MDASI-HN MD Anderson Symp-
tom Index Head & Neck, DOSS Dysphagia Outcome and Severity 
Scale, SWAL-QOL dysphagia-specific questionnaire, HNQOL Head 
and Neck Quality of Life Instrument, EORTC​ European Organiza-
tion for Research and Treatment of Cancer Head & Neck Module, 
UofWQOL-Sw University of Washing Quality of Life Swallowing 
Subdomain, MDADI MD Anderson Dysphagia Index, RTOG Radia-
tion Therapy Oncology Group Dysphagia Grading
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head and neck cancer patients may not correlate with objective 
measures of swallowing physiology [10–12].

Our study also highlights the paucity of long-term data 
regarding swallowing function in oropharyngeal cancer 
patients. As long-term survival continues to improve in this 
population, late-treatment effects and their impacts on swal-
lowing function are also increasingly recognized [3, 4, 26]. 
Furthermore, swallowing function is an important priority 
for patients when considering their treatment options [27]. 
Increasingly, swallowing outcomes are recognized as poten-
tial quality indicators that should be reported in surgical and 
nonsurgical trials involving oropharyngeal cancer patients 
[28, 29]. The exact tool or modality of assessing swallowing 
function that should be used remains debated.

There are several limitations to this study. We included 
only studies from the English language or with English 
translation available, which can skew our results toward 
institutions with similar approaches to reporting functional 
outcomes in oropharyngeal cancer patients. By including 
retrospective studies, prospective cohort studies, and also 
nonrandomized trials, it is not surprising that many studies 
do not report swallowing outcomes due to less-strict study 
design compared to randomized controlled trials. We also 
acknowledge that using the primary author’s discipline to 
make inferences about the overall perspective of studies is 
inexact, especially in the era of multidisciplinary research 
teams. Finally, a meta-analysis was not performed, and thus, 
formal assessment of heterogeneity could not be performed.

Conclusion and Recommendation for Future 
Research

As the number of oropharyngeal cancer survivors increase 
and treatment paradigms change, consistency in the lit-
erature regarding treatment outcome measures becomes 
increasingly important. International multidisciplinary focus 
groups may be needed in the development of guidelines for 
the reporting of swallowing outcomes in the oropharyngeal 
cancer population.
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