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Introduction Chemoradiotherapy treatment for head and neck cancer (HNC) can
have a major impact on swallowing function and health-related quality of life.

The use of outcome measures in early detection of patients with swallowing problems
provides the opportunity for targeting speech and language therapy (SLT) interven-

Objective The purpose of the present study was to assess relationships between four
outcomes measures over time, in a cohort of HNC patients, treated by (chemo-)

Data were collected at 3 months and 12 months, on 49 consecutive
patients with primary squamous cell cancer of the oropharynx, nasopharynx or

Out of 49 eligible patients, 45 completed assessment at 3 months and 20 at
12 months. The 3-month outcomes gave a strong indication of performance at 1 year.
There were several strong correlations found between measures. The strongest was
between the 3-month Performance Status Scale for Head and Neck Cancer (PSSHN) and
the 12-month PSSHN (rs=0.761, n=17), the 12-month PSSHN and the 12-month
Functional Oral Intake Scale (FOIS) (rs = 0.823, n = 20), and the 12-month University of
Washington Head and Neck Quality of Life (UWQol) swallow and the 12-month Water

Conclusion The UW-Qol swallow item and WST are easy to incorporate into routine
care and should be used as part of a standard assessment of swallow outcome. These
measures can serve to help screen patients for dysfunction and focus allocation of
resources for those who would benefit from more comprehensive assessment and
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radiotherapy.
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Routine Use of Swallowing Outcome Measures Following Head and Neck Cancer

Introduction

Treatment for head and neck cancer (HNC) can have a major
impact on the swallowing function, and it is frequently
identified by patients as a priority after treatment.'™* Non-
surgical approaches are favored for certain subsites of HNC
due to the functional morbidity associated with surgery
combined with radiotherapy. However, the use of radiother-
apy and chemoradiotherapy can result in very significant
deficits and poor health related quality of life (HRQoL), with
the potential for late treatment effects.

Early detection of patients with swallowing problems
allows the opportunity for Speech and Language Therapy
(SLT) interventions which can aid adaption and promote
better outcomes. Patient Reported Outcome Measures
(PROMS) are a standard means of identifying the perspective
of the patient and can help to screen patients for dysfunc-
tional symptoms that may delay or inhibit rehabilitation.
Clinical assessment of swallowing should always be per-
formed at all stages of the treatment pathway,® as the
subjective deficits do not necessarily match the objective
findings.”® In order for PROMS and objective measures to be
routinely used in clinical care, they need to be straightfor-
ward and have minimum patient-clinical completion
burden.

Several PROMs have been used to evaluate the perception
of the ability to swallow, and the wider impact on everyday
life and socioemotional function and ‘quality of life’.>~3 No
one questionnaire is a gold standard, and each has its
strengths and weaknesses. Assessing a patient using a bat-
tery of questionnaires can be time consuming to complete
and involve duplication of concepts and swallowing-related
issues. The University of Washington Head and Neck Quality
of Life (UW-QoLv4)'* is a commonly used HNC specific
PROM. It can be used for screening, to assist in the identifi-
cation of those who report poor swallow function who could
benefit from additional intervention and support,’ and can
be included into routine practice.'® Strong correlations have
been found in previous studies with the M D Anderson
Dysphagia Inventory (MDADI), the Sydney Swallow Ques-
tionnaire (SSQ) and the Swallowing Quality of Life Question-
naire (SWAL-QOL).”'® The Patients Concerns Inventory (PCI)
is a prompt list that has been developed to identify the
concerns that patients would like to discuss during their
consultation.!” It helps focus the consultation onto patient
needs and can be used as part of an enhanced consultation
package in combination with the UWQoL and promotes
multidisciplinary care. There is a randomized control trial
evaluation currently taking place, looking at the regular use
of the UW-QoL and PCl in clinic consultations during the first
year, when the primary outcomes are a clinically meaningful
and significant difference in overall QoL, emotional dysfunc-
tion, and distress.

There are several clinician-rated scales that capture infor-
mation about oral intake and complement the PROMs. These
include the Performance Status Scale for Head and Neck
Cancer (PSS-HN) Normalcy of Diet scale'® and the Functional
Oral Intake Scale (FOIS)."®

Zuydam et al.

Previous studies have found correlations between the
PSS-HN and the MDADL?® the MD Anderson Symptom
Inventory - Head and Neck (MDASI-HN)'? and the FOIS,?!
suggesting strong relationships between patient reported
swallow function, symptom severity and oral intake.

Taste changes and dry mouth are commonly reported
symptoms following (chemo-) radiotherapy and are reported
by patients as important issues following treatment.’>2!
They are strong drivers of oral intake and have been found
to be significantly correlated with the FOIS in long-term HNC
survivors.?’

The UW-Qol taste and saliva domains are widely used in
this group'>?2 and the UW-QoL saliva domain has also been
shown to be suitable as a screening tool for dry mouth.?3

Recent studies have found that PROMs are poorly aligned
with Fiberoptic Endoscopic Evaluation of Swallowing
(FEES),7'8 suggesting PROMs may not detect clinically signif-
icant dysphagia. Objective assessments, such as FEES, are not
always accessible, and cannot be easily incorporated into a
routine clinical assessment. The Water Swallow Test (WST)
has been shown as a means of quickly assessing swallowing
performance and has been shown to be a useful indicator of
outcome.?*?> It can identify patients with oropharyngeal
dysphagia postsurgery?® and aspiration post (chemo-) ra-
diotherapy,?® who may require intervention and instrumen-
tal assessments. It is widely used as a clinical swallowing
assessment tool in combination with objective assessment
such as videofluoroscopy, trismus measures, and PROMS
including the MDADI and PSS-HN.?227732 |t has been found
to be a pretreatment predictor of function at12 months and
has been shown to detect significant changes in function in
patients under long-term follow up.33'34 Studies that have
looked at correlations between WST and PROMS have found
some correlations with both the MDADI and PSS-HN.®

As summarized in the previous section, there is a large
number of outcome measures available to clinicians for use
with the HNC population. The consideration is to which
combination of assessments to use routinely in a busy
multidisciplinary team (MDT) clinical setting. They need to
be simple and quick to use to present a realistic means to help
focus resources, by having sufficient sensitivity to detect
changes in function following treatment, and to identify
those patients who might benefit from additional support
and clinical intervention. Several studies have found strong
correlations between different PROMS to guide their use in
the clinical setting. However, to date, there have been no
prospective studies looking at direct correlation over time
between the FOIS, PSS-HN, UW-QoL and WST. These meas-
ures have the potential to be widely integrated into the
clinical practice. The objective of the present study was to
compare four post-treatment outcome measures of swallow-
ing function, over time, in a cohort of HNC patients treated by
(chemo-)radiotherapy.

Ethical Considerations

The measures used were part of the regular care in the
follow-up of our HNC patients. Data for the present study
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were collected as part of the routine clinical practice. The
present study was granted local audit approval but did not
require formal IRAS ethics approval.

Method

This was a prospective cohort study. Subjects were consecu-
tively assessed at 3 months and 12 months as part of normal
care in an outpatient hospital setting during attendance at a

Table 1 Outcome measures

Zuydam et al.

HNC MDT clinic. Subjects had unknown primary or primary
squamous cell cancer of the oropharynx, nasopharynx or
hypopharynx stage T1-4, NO- 3, MO disease.>” Treatment was
with (chemo-)radiotherapy, including induction, with cura-
tive intent. Treatment schedules included (1) chemoradio-
therapy (cisplatin 40 mg/m2 in 6 cycles) combined with
60/30 Gy (2.1 Gy per fraction) over a 6-week period, (2)
chemoradiotherapy (cisplatin 40 mg/m2 in 6 cycles) com-
bined with 65/30 Gy over a 6-week period (3) Cetuximab

UW-Qol swallow

100 | can swallow as well as ever

70 | cannot swallow certain foods

30 I can only swallow liquid food

0 | cannot swallow because it “goes down the wrong way” and chokes me

UW-Qol saliva

100 My saliva is of normal consistency

70 I have less saliva than normal, but it is enough

30 I have too little saliva

0 I have no saliva

UW-Qol taste

100 | can taste food normally

70 | can taste most foods normally

30 | can taste some food

0 | cannot taste any foods

PSS-HN Normalcy of Diet

100 Full diet (no restrictions)

90 Peanuts

80 All meat

70 Carrots, celery

60 Dry bread and crackers

50 Soft, chewable foods (e.g., macaroni, canned/soft fruits, cooked vegetables, fish, hamburger,
small pieces of meat)

40 Soft foods requiring no chewing (e.g., mashed potatoes, apple sauce, pudding)

30 Pureed foods (in blender)

20 Warm liquids

10 Cold liquids

0 Non-oral feeding (tube fed)

FOIS- Functional Oral Intake Scale

1 Nil By Mouth (NBM)

1 Tube dependent with minimal attempts of food|liquid

2 Tube dependent with consistent oral intake of food or liquid

3 Total oral diet of a single consistency

4 Total oral diet with multiple consistencies, but requiring special preparation or compensations

5 Total oral diet with multiple consistencies without special preparation, but with specific food limitations

6 Total oral diet with no restrictions
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combined with 65 /30 Gy over a 6-week period or (4)
radiotherapy 60/30 Gy over a 6-week period. Induction
was with 3 cycles of TPF; Cisplatin, Docataxel and 5 FU.
Percutaneous Endoscopic Gastrostomy (PEG) tube was used
as the method of supplementary feeding. Tubes were placed
prophylactically, and subjects were encouraged to maximize
oral intake throughout the treatment, as per current practice
in our unit.

UW-Qol v4
The UWQoL questionnaire has 12 domains. The current
study used the swallow, saliva, and taste domains (~Table 1).

PSS-HN Normalcy of Diet
The diet texture restrictions of the patients were rated using
the PSS-HN Normalcy of Diet scale (~Table 1).

FOIS
The degree of oral intake and supplementary feeding via tube
was recorded using the FOIS. (~Table 1)

100 mL Water Swallow Test

The WST involved patients being instructed to swallow
100 mL of water ‘as quickly as is comfortably possible'24
The number of swallows taken was counted simultaneously
by the researcher, by feeling the thyroid cartilage for laryn-
geal elevation. Time for swallowing was measured from
when the water first touched a patient’s lips to when the
larynx came to rest. Three swallowing performance param-
eters were calculated (1) swallow volume (millilitres per
swallow = mL swallowed divided by number of swallows
taken) (2) swallow capacity (milliliters per second =mL
swallowed divided by time taken) (3) swallow speed (time
per swallow = time taken divided by number of swallows).
Patients who choked during swallowing were asked to stop
immediately, regardless of whether they had finished drink-
ing the water.

Analysis

The data were analyzed using IBM SPSS Statistics for Win-
dows, Version 23 (IBM Corp., Armonk, NY, USA) using a range
of statistics appropriate to the data type. The Spearman
Correlation coefficient (rs) was used to explore the relation-
ships between variables. Where data were missing, cases
were excluded from the data analysis.

Results

Sample
=Table 2 summarizes the disease, treatment patient char-
acteristics for the study sample. The cohort consisted of 49
patients, comprising 41 males and 8 females. The age range
was between 44 and 80 years old and the mean age was 59.9
years old. The most common site of disease was the orophar-
ynx and T stage was predominantly T1/T2. The majority of
patients were treated with chemoradiotherapy.

Data were collected on a total of 45 patients at 3 months
post-treatment, although this had decreased to a total of 20

Zuydam et al.
Table 2 Demographics
n=49
Age (years old):
Minimum | Maximum 44 80
Range 36
Mean [ standard deviation 59.9 8.69
No. of patients %
Gender:
Male 41 84
Female 8 16
Site:
oropharynx 40 82
hypopharynx 5 10
nasopharynx 2 4
Cancer of unknown primary 2 4
T-stage:
T1 9 18
T2 27 55
T3 4 8
T4 7 14
Tx 2 4
Nodal Stage:
NO 6 12
N1 9 18
N2 8 16
N2a 4 8
N2b 20 41
N2c 1 2
N3 1 2
Treatment:
Cisplatin 60 Gy /30 4 8
Cisplatin 65 Gy /30 30 61
Cetuximab 65 Gy [30 9 18
Radiotherapy only 6 12
Induction 4 8

patients at 12 months post-treatment. Details of data com-
pletion are shown in =Table 3.

At 3 months, 75% of the patients reported impairment in
swallowing, scoring <100 on the UW-QoL swallow item,
which reduced to 25% at 12 months. This was reflected in
changes in the use of the PEG tube with 21 patients using the
tube at 3 months (n=45); this number dropped to 1 at
12 months (n = 20).

Correlations analysis found several relationships between
measures. Cohen®® suggested guidelines for grouping the
strength of relationship between outcomes, which can be
used to interpret the coefficients.

International Archives of Otorhinolaryngology  Vol. 25 No. 2/2021 © 2020. Fundagao Otorrinolaringologia. All rights reserved.
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Table 3 Data completion
Completed Completed Drop-out Drop-out
n % n %
At 3 months:
3-month UW swallow 45 91.8% 4 8.2%
3-month UWtaste 45 91.8% 4 8.2%
3-month PSSHN (normalcy of diet) 45 91.8% 4 8.2%
3-month FOIS 45 91.8% 4 8.2%
3-month WST 33 67.3% 16 32.7%
At 12 Months:
12-month UWQol swallow 20 40.8% 29 59.2%
12-month UWQol taste 20 40.8% 29 59.2%
12-month PSS-HN (normalcy of diet) 20 40.8% 29 59.2%
12-month FOIS 20 40.8% 29 59.2%
12-month WST 17 34.7% 32 65.3%

Abbreviations: FOIS, Functional Oral Intake Scale; PSS-HN, Performance Status Scale for Head and Neck Cancer; UWQol, University of Washington

Head and Neck Quality of Life; WST, Water Swallow Test.

PSS-HN and FOIS (~Table 4)

This analysis showed that the 3-month PSS-HN was signifi-
cantly correlated with both the 12-month PSS-HN
(rs=0.761, n=17) and the 12-month FOIS (r;=0.657,
n=17). The 3-month FOIS was significantly correlated
with the 3-month PSS-HN (rs = 0.579, n = 45, =Fig. 1). Final-
ly, the 12-month PSS-HN was significantly correlated with
the 12-month FOIS (rs=0.823, n =20, ~Fig. 2).

UW-QoL Taste and UW-Qol Saliva Domain with PSS-HN
and FOIS (~Table 4)

This analysis showed that the 12-month UW-QoL taste score
was significantly correlated with both the 3-month PSS-HN
(rs=0.651,n=17)and the 3-month FOIS (r;=0.519,n =17).
The 12-month UW-QoL taste was also significantly correlat-
ed with the 12-month PSS-HN (r;=0.588, n=20) and with
the 12-month FOIS (r; = 0.496, n = 20).

The UW-QoL saliva scores were not significantly correlat-
ed with 3-month or 12-month PSS-HN and FOIS. However,
the 3-month saliva score was significantly correlated with
the 12-month saliva score (r; = 0.633, n = 17). Eight patients
reported a slight improvement in saliva scores at 12 months,
with the remainder reporting no change.

WST and UW-Qol Swallowing Domain (~Table 4)

Correlations analyses were used to identify any relationships
between the WST clinical swallowing measures and the UW-
QoL swallowing domain, at 3 months and 12 months post-
treatment. The strongest relationship was found at
12 months post-treatment between the three WST measures
and UW-QoL swallowing, as follows: 12-month UW-QoL
swallow with 12-month WST Capacity (rs=0.759, n=17),
12-month UW-QoL swallow with 12-month WST Volume
(rs=0.591,n=17)and 12-month UW-QoL swallow with 12-
month WST Speed (r;=0.588, n=17). The correlations
analysis suggested a relationship between the WST and

UW-QoL reported swallowing outcomes at 12 months
post-treatment, so this was explored further using Multivar-
iate General Linear Model analysis using UW-QoL swallow as
the predictor variable and the 3 clinical WST swallowing
measures as dependent variables. The 3-month model was,
as expected, nonsignificant. The 12-month data produced a
better model.

However, a Stepwise model retained only one variable,
and that was WST Capacity (R? = 0.40; F=10.203; p < 0.01).
The authors here add a caveat that the sample size is
obviously too small for any robust predictive analysis, so
these results should be treated with caution.

Discussion

We found several strong relationships between our PSS-HN,
FOIS, UW-QoL and WST data in the 12 months following
treatment. To the best of our knowledge, this is the only study
that has compared the four measures, in a prospective,
longitudinal study, across more than one time point.

Our results show, for the first time, that the PSS-HN and
FOIS have significant correlations across two time points. We
showed that in 3-month PSS-HN scores relating to 12-month
PSS-HN scores, there was also a relationship between the
two measures. This is similar to other studies which have
reported 3-month PSS-HN scores which remained low at
12 months,?%33 and to other PROMS studies which have
shown pre-treatment PSS-HN can predict function at
12 months, and have also shown very little change in MDADI
and UW-QoL between 3 and 12 months.?33 Improvements in
PSS-HN scores between 3 and 12 months have been reported
in the literature; however, this was in a specific group of
patients given parotid sparing intensity modulated radio-
therapy (IMRT), which differs from the cohort in the present
study.22 Clinicians need to select which measure to use,
based on which information they want. The PSS-HN provides
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Table 4 Correlations

3m 3m FOIS | 3m 3m 12m 12m 12m 12m
PSSHN UWQoL | UWQoL | PSSHN | FOIS UWQoL | UWQolL
Saliva taste saliva taste
Spearman | 3-month Correlation 1.000 | .579* .090 .285 7617 | .6577 | .194 .651™
rho PSS-HN Coefficient
n 45 45 44 45 17 17 17 17
3-month Correlation .579" | 1.000 .146 310" 416 464 331 .519"
FOIS Coefficient
n 45 45 44 45 17 17 17 17
3-month Correlation .090 .146 1.000 .226 .159 .026 .633™ .340
UWQol Coefficient
Saliva
n 44 44 44 44 17 17 17 17
3-month Correlation .285 310" .226 1.000 123 .013 -.191 401
UWQol Coefficient
taste
n 45 45 44 45 17 17 17 17
12-month PSS- | Correlation 761 | .416 .159 123 1.000 | .823"" | .375 .588™
HN
n 17 17 17 17 20 20 20 20
12-month FOIS | Correlation 657" | .464 .026 .013 .823™ | 1.000 | .325 496"
n 17 17 17 17 20 20 20 20
12-month Correlation 194 331 633" -191 375 325 1.000 423
UWQolL
saliva
n 17 17 17 17 20 20 20 20
12-month Correlation 651 | .519* .340 401 588" | .496" | .423 1.000
UWQolL
taste
n 17 17 17 17 20 20 20 20

Abbreviations: FOIS, Functional Oral Intake Scale; PSS-HN, Performance Status Scale for Head and Neck Cancer; UWQol, University of Washington
Head and Neck Quality of Life.

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

110
110
100 . 100 ¢
90 * * * 90 * *
80" 3 ® 3
70 » * .
60 »
50 » . .
30 40 " - > y .
- - = = - = 2 3 4 5 6 7 8
1 2 3 4 5 6 7 8
3mFOIS 12m FOIS

Fig.1 Correlation between 3 month Functional Oral Intake Scaleand  Fig. 2 Correlation between 12 month Functional Oral Intake Scale
3 month Performance Status Scale for Head and Neck Cancer. and 12 month Performance Status Scale for Head and Neck Cancer.
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information about diet texture, whereas the FOIS records
the degree of oral intake and supplementary feeding via
tube. We suggest that the use of either provides valuable
information and can give an idea of expected changes in
function over time.

Taste is a common side effect reported by patients fol-
lowing treatment and can affect their diet choices."?' Our
results showed that 12-month UW-QoL taste was signifi-
cantly correlated with both the 3-month PSS-HN and the 3-
month FOIS. The 12-month UW-QoL taste was also signifi-
cantly correlated with the 12-month PSS-HN and the 12-
month FOIS. These results are similar to long-term studies
that have found correlations with the MDASI-HN and FOIS,?’
and suggests that perceived impairment of taste is an impor-
tant measure. We recommend the use of the UW-QoL taste
domain as a valuable tool to guide intervention. It can
enhance the discussion between the clinician and patient
about expected change, and tailor rehabilitation to optimize
oral intake post-treatment.

In addition, our data suggest, for the first time, a relation-
ship between WST and the UW-QoL swallow domain. The
WST was found to have some predictive power in terms of
PROMs, with WST capacity being the best potential predictor
of UW-QoL swallow score. This is similar to other studies that
showed that WST capacity is sensitive to change?* and found
that it had a moderate relationship with the MDADI® Our
results were insufficient to propose the UW-QoL swallow as
a stand-alone screening tool in this setting. However, this
suggests that assessment of the perception of the patients of
their swallow function may have the potential to help to
highlight patients who may require intervention.

Dry mouth is frequently reported as an issue post-treat-
ment."2 A relationship was found between 3-month and 12-
month UW-QoL saliva scores, with some variability across
the cohort. This may be explained by the size and heteroge-
neous nature of the sample in relation to site and treatment
schedule, and further studies with a larger cohort would be
valuable.

Limitations of the Study

The data have many limitations. Data collection was per-
formed prospectively, thus limiting recall bias; however, the
relatively small sample restricted the scope for the statisti-
cal analyses. A multivariate analysis was attempted using
UW-QoL swallowing as the dependent variable, but the
sample size was an issue for the robustness of this test. As
part of the current study, data were collected without
additional funding, as part of routine clinical follow-up
appointments. This was dependent on availability of staff,
and patient attendance. These factors, in addition to dis-
ease-specific and all-cause mortality, account for the miss-
ing data.

The target for data collection was 40 patients with no a
priori statistic power calculation. This resulted in a small
sample size, restricted range of responses, and/or poor
distribution of responses to some questions. As a conse-
quence, the results should be interpreted with caution.

International Archives of Otorhinolaryngology  Vol. 25 No. 2/2021
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The current study used the WST as a clinical assessment
tool, as it was quick and easy to use in a routine clinical
setting. Further research incorporating the instrumental
assessment of swallowing would be valuable.

The sample in the present study was heterogeneous in
terms of tumor size, location and treatment schedule. While
the sample was very relevant in terms of the context of this
study, it would be valuable to collect more data to support
PROMs that can be applied to specific patient groups.

Conclusion

Several measures were found to have clinical significance,
and 3-month outcomes gave an indication of performance at
1 year. This supports the use of relatively simple assessments
as a realistic way to collect outcome data in a clinic setting.
The UW-QoL swallow item and the WST are easy to incor-
porate into routine care for all HNC patients and should be
used as standard post-treatment outcome measures of the
swallowing function, as part of the routine clinical assess-
ment. Clinicians can select additional questionnaires, which
assess taste and diet, to enhance the clinical interaction and
tailor rehabilitation. Patients assessed as having poor swal-
low performance on the WST can be referred for further
instrumental assessments such as FEES and video fluorosco-
py to help inform and guide the appropriate intervention.
Both the UW-QoL swallow question and the WST can be
performed in the out-patient consultation setting, and the
ease of assessment means that they can be performed by
different members of the head and neck team, and not
limited to SLT. These measures can serve to help screen
patients for dysfunction and focus allocation of resources for
those who would benefit from more comprehensive assess-
ment and intervention by SLT. Further research is needed to
help underpin the robustness of basing routine screening on
the UW-QoL swallow question and the WST and to establish
their role in repeated longitudinal assessment to monitor the
impact of intervention strategies.

Note
Preliminary data presented as poster at BAHNO 2017.

Conflict of Interests
The authors have no conflict of interests to declare.

References

1 Roe JWG. Swallowing following Intensity Modulated Radiothera-
py for Head and Neck Cancer: Functional and Quality of Life
Outcomes. 2013 Ph.D., Institute of Cancer Research, University of
London

2 Wilson JA, Carding PN, Patterson JM. Dysphagia after nonsurgical
head and neck cancer treatment: patients’ perspectives. Otolar-
yngol Head Neck Surg 2011;145(05):767-771

3 Kanatas A, Ghazali N, Lowe D, Udberg M, Heseltine |, 0’'Mahony E,
Rogers SN. Issues patients would like to discuss at their review
consultation: variation by early and late stage oral, oropharyngeal
and laryngeal subsites. Eur Arch Otorhinolaryngol 2013;270(03):
1067-1074. Doi: 10.1007/s00405-012-2092-6

4 http://www.handle-on-qol.com. Last accessed May 2019

© 2020. Fundagao Otorrinolaringologia. All rights reserved.

191



192 Routine Use of Swallowing Outcome Measures Following Head and Neck Cancer

5

[e)]

~

o

=}

14

20

21

International Archives of Otorhinolaryngology  Vol. 25 No. 2/2021

Rogers SN, Barber B. Using PROMs to guide patients and practi-
tioners through the head and neck cancer journey. Patient Relat
Outcome Meas 2017;8:133-142. Doi: 10.2147/PROM.S129012
Clarke P, Radford K, Coffey M, Stewart M. Speech and swallow
rehabilitation in head and neck cancer: United Kingdom National
Multidisciplinary Guidelines. ] Laryngol Otol 2016;130(Suppl 2):
S176-S180

Thomas L, Jones TM, Tandon S, Katre C, Lowe D, Rogers SN. An
evaluation of the University of Washington Quality of Life swal-
lowing domain following oropharyngeal cancer. Eur Arch Oto-
rhinolaryngol 2008;265(Suppl 1):529-S37

Pedersen A, Wilson J, McColl E, Carding P, Patterson J. Swallowing
outcome measures in head and neck cancer-How do they com-
pare? Oral Oncol 2016;52:104-108

Chen AY, Frankowski R, Bishop-Leone ], 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(07):870-876

McHorney CA, Bricker DE, Robbins ], Kramer AE, Rosenbek ]C,
Chignell KA. The SWAL-QOL outcomes tool for oropharyngeal
dysphagia in adults: II. Item reduction and preliminary scaling.
Dysphagia 2000;15(03):122-133

Wallace KL, Middleton S, Cook I]. Development and validation of a
self-report symptom inventory to assess the severity of oral-
pharyngeal dysphagia. Gastroenterology 2000;118(04):678-687
Cleeland CS, Mendoza TR, Wang XS, Chou C, Harle MT, Morrisey M,
Engsgtrom MC. Assessing symptom distress in cancer patients:
the M.D. Anderson Symptom Inventory. Cancer 2000;89(07):
1634-1646

Nund RL, Brown B, Ward EC, Maclean |, Roe ], Patterson JMartino R.
What are we really measuring? A content comparison of swallow-
ing outcome measures for head and neck cancer based on the
International Classification of Functioning, Disability and Health
(ICF) Dysphagia. https://doi.org/10.1007/s00455-019-10005-0 .E
pub 2019 April 3

Rogers SN, Gwanne S, Lowe D, Humphris G, Yueh B, Weymuller EA
Jr. The addition of mood and anxiety domains to the University of
Washington quality of life scale. Head Neck 2002;24(06):521-529
Rogers SN, Lowe D. Screening for dysfunction to promote multi-
disciplinary intervention by using the University of Washington
Quality of Life Questionnaire. Arch Otolaryngol Head Neck Surg
2009;135(04):369-375

Zuydam AC, Ghazali N, Lowe D, Skelly R, Rogers SN. Evaluation of
the limitations of using the University of Washington Quality of
Life swallowing domain alone to screen patients in the routine
clinical setting. Br J Oral Maxillofac Surg 2013;51(07):e148-e154
Rogers SN, El-Sheikha ], Lowe D. The development of a Patients
Concerns Inventory (PCI) to help reveal patients concerns in the
head and neck clinic. Oral Oncol 2009;45(07):555-561

List MA, Ritter-Sterr C, Lansky SB. A performance status scale for
head and neck cancer patients. Cancer 1990;66(03):564-569
Crary MA, Mann GD, Groher ME. Initial psychometric assessment
of a functional oral intake scale for dysphagia in stroke patients.
Arch Phys Med Rehabil 2005;86(08):1516-1520

Khan MK, Patterson J, Owen S, Rees S, Gamberini L, Paleri V; North
of England Cancer Network Audit group. Comparing the Perfor-
mance Status Scale and MD Anderson Dysphagia Inventory as
swallowing outcome measures in head and neck cancer: a pro-
spective cohort study. Clin Otolaryngol 2015;40(04):321-326
Kamal M, Barrow MP, Lewin JS, Estrella A, Gunn GB, Shi Q, et al;
MD Anderson Head and Neck Cancer Symptom Working Group.
Modeling symptom drivers of oral intake in long-term head and

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

Zuydam et al.

neck cancer survivors. Support Care Cancer 2019;27(04):
1405-1415

Roe JW, Carding PN, Drinnan MJ, Harrington K], Nutting CM.
Swallowing performance and tube feeding status in patients
treated with parotid-sparing intensity-modulated radiotherapy
for head and neck cancer. Head Neck 2016;38(Suppl 1):E1436-
-E1444. Doi: 10.1002/hed.24255

Rogers SN, Johnson IA, Lowe D. Xerostomia after treatment for
oral and oropharyngeal cancer using the University of Washing-
ton saliva domain and a Xerostomia-Related Quality-of-Life Scale.
Int ] Radiat Oncol Biol Phys 2010;77(01):16-23

Patterson JM, McColl E, Carding PN, Kelly C, Wilson JA. Swallowing
performance in patients with head and neck cancer: a simple
clinical test. Oral Oncol 2009;45(10):904-907. Doi: 10.1016/j.
oraloncology.2009.03.012

Patterson |M, Hildreth A, McColl E, Carding PN, Hamilton D,
Wilson JA. The clinical application of the 100mL water swal-
low test in head and neck cancer. Oral Oncol 2011;47(03):
180-184

Hey C, Lange BP, Eberle S, Zaretsky Y, Sader R, Stéver T, Wagenblast
J. Water swallow screening test for patients after surgery for head
and neck cancer: early identification of dysphagia, aspiration and
limitations of oral intake. Anticancer Res 2013;33(09):4017-4021
Long YB, Wu XP. A randomized controlled trail of combination
therapy of neuromuscular electrical stimulation and balloon
dilatation in the treatment of radiation-induced dysphagia in
nasopharyngeal carcinoma patients. Disabil Rehabil 2013;35(06):
450-454. Doi: 10.3109/09638288.2012.697250

Tang Y, Shen Q, Wang Y, Lu K, Wang Y, Peng Y. A randomized
prospective study of rehabilitation therapy in the treatment of
radiation-induced dysphagia and trismus. Strahlenther Onkol
2011;187(01):39-44. Doi: 10.1007/s00066-010-2151-0

Zhang L, Huang Z, Wu H, Chen W, Huang Z. Effect of swallowing
training on dysphagia and depression in postoperative tongue
cancer patients. Eur ] Oncol Nurs 2014;18(06):626-629. Doi:
10.1016/j.ejon.2014.06.003

O’Hara ], Cosway B, Muirhead C, Leonard N, Goff D, Patterson J.
Transoral laser microsurgery-+adjuvant therapy versus chemo-
radiotherapy for stage IIl and IVA oropharyngeal squamous cell
carcinoma: Preliminary comparison of early swallowing out-
comes. Head Neck 2015;37(10):1488-1494. Doi: 10.1002/
hed.23790

O’Hara J, Goff D, Cocks H, Moor |, Hartley C, Muirhead C, Patterson
J. One-year swallowing outcomes following transoral laser mi-
crosurgery +/- adjuvant therapy versus primary chemoradiother-
apy for advanced stage oropharyngeal squamous cell carcinoma.
Clin Otolaryngol 2016;41(02):169-175. Doi: 10.1111/coa.12494
Owen S, Puvanendran M, Meikle D, Bowe I, O’'Hara ], Patterson J,
Paleri V. Baseline swallowing measures predict recovery at
6 weeks after transoral robotic surgery for head and neck cancer.
Clin Otolaryngol 2017;42(02):366-372. Doi: 10.1111/coa.12731
Patterson JM, McColl E, Carding PN, Hildreth AJ, Kelly C, Wilson JA.
Swallowing in the first year after chemoradiotherapy for head and
neck cancer: clinician- and patient-reported outcomes. Head
Neck 2014;36(03):352-358. Doi: 10.1002/hed.23306
Patterson JM, McColl E, Carding PN, Wilson JA. Swallowing beyond
six years post (chemo)radiotherapy for head and neck cancer; a
cohort study. Oral Oncol 2018;83:53-58. Doi: 10.1016/].
oraloncology.2018.06.003

UICC TNM Classification of malignant Tumours Seventh edition.
2009

Cohen ]. Statistical power analysis for the behavioural sciences.
Hillsdale NJ: Lawrence Erlbaum Associates; 1988

© 2020. Fundagao Otorrinolaringologia. All rights reserved.



