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Abstract There are insuYcient data on swallowing and
the consequences of its dysfunction in patients with cancers
of the oral cavity (OC) and oropharynx (OP) that are treated
with primary surgery. The study attempts to explore the
eVect of important clinico-demographic variables on post-
treatment swallowing and related quality of life (QOL) in
post-surgical OC and OP cancer patients. Sixty-two
consecutive OC and OP cancer patients completed the MD
Anderson Dysphagia Inventory (MDADI) questionnaire.
Mean scores were computed. Comparison of scores based
on mean ranks were performed using Mann–Whitney U test
or Kruskal–Wallis test. Level of signiWcance was set at
P · 0.02. Adjustments were made for multiple compari-
sons. SigniWcantly worse mean (SD) QOL scores were
observed in late T-stage (T3/T4) versus early T-stage
(T1/T2) patients for global domain, physical domain, func-
tional domain and emotional domains [44.4 (21.9) vs. 78.7
(22.7) (P < 0.001); 50.0 (9.4) vs. 75.9 (16.3), (P < 0.0001);

57.8 (20.6) vs. 84.1 (16.7), (P < 0.001) and 55.2 (18.0) vs.
78.5 (16.3), (P < 0.001)], respectively. Patients undergoing
reconstruction versus without reconstruction had worse
QOL scores; 58.8 (26.9) versus 79.5 (22.8), (P < 0.01);
61.2 (15.1) versus 76.4 (17.5), (P = 0.002); 65.4 (20.5) ver-
sus 86.3 (15.9), (P < 0.0001) and 63.3 (18.8) versus 79.8
(16.3), (P < 0.01), respectively, for global, physical, func-
tional and emotional domains. Advanced T-stage, recon-
struction, younger age and base of tongue tumours have a
negative impact on post-treatment swallow function and
related QOL in these patients.
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Introduction

Functional impairment of swallowing is often seen in head
and neck cancer (HNC) patients, and is known to result in a
poor quality of life (QOL) [1–5]. According to the recent
estimates, as many as 50–75% of HNC survivors report
some degree of swallowing diYculties [6–8]. The normal
swallow is a quick, dynamic and complex function which
requires the synchronized action of several muscles and
nerves located within the head and neck region [1]. Most of
these are either located in or near the oral cavity (OC) and
oropharynx (OP). Understandably, cancer of the OC and
the OP and its treatment may aVect swallowing function to
a greater extent than any other HNC [6]. The recovery may
be slow and, even with intensive therapeutic input, often
remains incomplete [9].

The evaluation of swallowing is commonly done by the
videoXuoroscopy/modiWed barium swallow (MBS) studies
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or by Wbre optic endoscopic evaluation of swallowing
(FEES) [1]. This allows anatomic and physiologic details
of the swallow function from a clinician’s point of view.
However, it is also important to know how the patients are
aVected by the compromised swallow and how and to what
extent they adapt to this problem. Patients’ account of their
swallow function and related eVects can be obtained by
patient self-reported symptom-speciWc questionnaires like
MD Anderson Dysphagia Inventory (MDADI) [10],
Performance Status Scale for head and neck cancer patients
(PSS-HN) [11] or swallowing-quality-of-life-instrument
(SWAL-QOL) questionnaire [12].

The outcomes in cancers of the OC and OP depend on
several variables speciWc to the cancer (site, sub-site, size),
the patient (age, gender) and the clinician (choice of modal-
ity, extent of therapy). A detailed understanding of these
variables can help in deciding the most appropriate treat-
ment plan for individual patients so as to maximize survival
and optimize functional outcomes. The eVect of the diVer-
ent clinico-demographic variables on post-treatment swal-
lowing outcomes and related QOL has been reported in a
patchy fashion thus far in the literature. In addition, there is
paucity of data on swallowing as a function per se and the
functional eVects of aberrant swallowing in OC and OP
cancer patients [2]. The aim of this study was to evaluate
the usefulness of the MDADI in exploring some of these
variables and their eVect on post-treatment swallowing
function and related QOL in OC and OP cancer patients
treated primarily with surgery.

Materials and methods

Patients

Sixty-two consecutive, follow-up, OC and OP cancer
patients at The Royal Marsden Hospital, London, UK were
recruited for the study. All patients had received treat-
ment in the form of primary surgery with a curative
intent § post-operative radiotherapy/chemoradiotherapy.
Patients with any diagnosed neuromuscular condition
known to aVect swallowing function, other associated
malignancies, patients with end-stage disease and patients
over 80 years of age were excluded from the study. Patients
with feeding gastrostomy or jejunostomy and patients
within the Wrst 6 months of initial treatment were also
excluded.

The instrument

The MDADI was used as a gold-standard swallow function
and swallowing-related QOL outcome assessment scale. It is a
well-validated, widely used, self-administered questionnaire

with 20 well-constructed questions for the evaluation of the
patient’s perception over four varied domains of swallow-
ing-related QOL: Global (G), Physical (P), Functional
(F) and Emotional (E) [10].

Scoring of the instrument

For every question on the MDADI scale, Wve possible
responses were possible (strongly agree, agree, no opinion,
disagree and strongly disagree) which were scored on a
scale of 1–5. The questions regarding each aspect of dys-
phagia were summed, and a mean score was calculated.
This mean score was multiplied by 20 to obtain a score with
a range of 0 (extremely low functioning) to 100 (high func-
tioning) [10]. Thus, a higher MDADI score represents
better day-to-day function and better QOL [10]. Please see
the index paper [10] for further details.

Administration of the questionnaire

The MDADI questionnaire was given to patients in the out-
patient clinic with a personalized covering letter explaining
brieXy the purpose of the study. In addition, the question-
naire and the purpose of the study were explained face-
to-face to each patient. Patients were invited to complete the
questionnaire and return via post within a 2-week period.

Statistical analysis

Clinical records of all patients were retrospectively
reviewed and relevant clinico-demographic details were
extracted and entered into a worksheet (Excel 05; Microsoft
Corp., WA, USA) along with the questionnaire data. All
results were tabulated and sub-scale scores on the MDADI
were compared between diVerent clinico-demographic
variables. Analysis was performed using the commercially
available Statistical Package for Social Sciences-15 statisti-
cal software (SPSS Inc., Chicago, IL, USA). Since the dis-
tribution of the data was not normal, no-parametric tests
were used. The Mann–Whitney U test and Kruskal–Wallis
test were used for comparison of score data for two groups,
or three or more groups of observations, respectively. Mean
scores and associated standard deviations were presented.
Level of signiWcance was set at P · 0.02. Adjustments
were made for multiple comparisons.

Results

Patient characteristics

We received 54 fully completed questionnaires from the
initial cohort of 62 patients, thus providing a response rate
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of 87%. The mean age (SD) of the group was 58.6
(9.7) years with 35 males and 19 females. Oral cavity was
the site of cancer in 29.6% cases while 70.4% patients had a
tumour of the oropharynx. A detailed description of the
patient characteristics is provided in Table 1. Five out of
nine late T (T3/T4) stage patients and 12 out of 45 patients
with early T (T1/T2) stage cancer underwent reconstruction
as a part of treatment of the primary cancer.

Swallowing data

The mean MDADI global QOL score (SD), physical
domain score, functional domain and emotional domain

scores for the whole cohort were 72.9 (25.8), 71.6 (18.1),
79.7 (19.8) and 74.6 (18.6), respectively. The mean
MDADI global QOL scores (SD) for the OC and OP whole
cohort were 70.0 (28.3) and 74.2 (25), mean physical
domain scores were 70.8 (17.6) and 72(18.5), mean func-
tional domain scores were 77.5 (19.8) and 80.6 (19.8) and
mean emotional domain scores were 71.7 (19.2) and 75.9
(18.5), respectively, Fig. 1; Table 2.

SigniWcantly worse mean scores across all four
domains (global, physical, functional and emotional) were
noted in patients with late (T3/T4) versus early T stage
(T1/T2), with mean (SD) scores of 44.4 (21.9) versus 78.7
(22.7) (P < 0.001); 50.0 (9.4) versus 75.9 (16.3),
(P < 0.0001); 57.8 (20.6) versus 84.1 (16.7), (P < 0.001)
and 55.2 (18.0) versus 78.5 (16.3), (P < 0.001), respec-
tively, (Table 2).

Similarly patients undergoing reconstruction of the pri-
mary defect had signiWcantly worse mean QOL scores
compared to those who did not require any reconstructive
procedure. The mean (SD) scores were 58.8 (26.9) versus
79.5 (22.8), (P < 0.01); 61.2 (15.1) versus 76.4 (17.5),
(P = 0.002); 65.4 (20.5) versus 86.3 (15.9), (P < 0.0001)
and 63.3 (18.8) versus 79.8 (16.3), (P < 0.01), respectively,
for global, physical, functional and emotional domains of
the swallow related QOL (Table 2).

Also signiWcantly worse mean scores (SD) were noted in
younger (less than 60 years) versus older patients (60 years
or above) in the physical and emotional domains (Table 2).
The mean (SD) scores for respective domains were 65.8
(19.3) versus 78.4 (14.2), (P = 0.01) and 68.3 (19.9) versus
82.0 (14.0), (P < 0.01).

SigniWcantly worse mean scores were seen in patients
with base of tongue cancers as compared to oral tongue or
tonsillar cancer patients in functional domain, the values
being 66.7 (21.6), 78.8 (18.6) and 90.0 (12.2), respectively,
(P < 0.01) (Table 2).

Table 1 Overview of patient 
characteristics (n = 54)

Characteristic Number (%)

Age

Mean (SD) 58.6 (9.7)

Gender

Male 35 (64.8)

Female 19 (35.2)

Site of tumour

Oral cavity 16 (29.6)

Oropharynx 38 (70.4)

Sub-site of tumour

Tongue 14 (25.9)

Base of tongue 15 (27.8)

Floor of mouth 2 (3.7)

Tonsil 22 (40.7)

Soft palate 1 (1.9)

T stage

T1 15 (27.8)

T2 30 (55.5)

T3 4 (7.4)

T4 5 (9.3)

Clinical stage

I 7 (13.0)

II 5 (9.3)

III 8 (14.8)

IV 34 (62.9)

N stage

N0 16 (29.6)

N1 6 (11.1)

N2 31 (57.4)

N3 1 (1.9)

Treatment

Sx alone 6 (11.1)

Sx + PORT 26 (48.2)

Sx + POCRT 22 (40.7)

Follow-up (months)

Mean (SD) 76.4 (58.6)

Sx surgery, PORT post-operative 
radiotherapy, POCRT post-oper-
ative chemoradiotherapy

Fig. 1 Mean scores of diVerent MDADI quality of life (QOL)
domains for oral and oropharyngeal cancers patients
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Discussion

Deterioration of swallowing function is a key component
that aVects QOL in HNC patients [1–5]. This represents a
signiWcant concern for OC and OP cancer patients and must
be addressed to improve the QOL [13]. In this study, we
had a high response rate of participating patients, possibly
indicating their interest in this area. Several validated ques-
tionnaires have been used in the past for assessment of
swallow function and related QOL in HNC patients [1].
This study is the Wrst to use the MDADI to assess swallow-
ing function and swallowing-related QOL in an exploratory
manner in a speciWed cohort of OC and OP cancer patients.

In general, good mean QOL scores were observed across
the diVerent QOL domains. The physical domain scores
were lowest in these patients, followed closely by the glo-
bal domain scores. This is reXective of patients’ perceived
diYculty of swallowing as a physiologic function, compared

to other domains of the swallowing-related QOL and its
direct eVect on overall QOL of these patients.

The anatomical location of the tumour may have an
eVect on swallowing function and swallowing-related QOL
in patients. It is generally accepted that tumours arising in
the OC and OP will have a greater impact on the swallow
and, consequently, this group may expect a greater impact
on QOL compared with other HNC sites. However, there
are contradictory reports regarding the sub-sites within the
OC and OP [6, 13–15]. In this study, the mean QOL scores
were slightly better for OP than OC cancer patients,
although this was not statistically signiWcant. Furthermore
sub-site analysis of the data showed diVerences among all
four domains of the QOL construct; however, the results
could reach the level of statistical signiWcance for func-
tional domain only (Table 2). Patients with base of tongue
cancers reported consistently worse mean QOL scores
across all four domains, followed by patients who had cancer

Table 2 Mean domain scores and study variables

N number of patients, Sx surgery, PORT post-operative radiotherapy, POCRT post-operative chemoradiotherapy

* P value · 0.02 from Mann–Whitney U test (for two patients subgroups) and from Kruskal–Wallis test (three or more subgroups)

Variable N Global domain Physical domain Functional domain Emotional domain

Mean 
score (SD)

P value Mean 
score (SD)

P value Mean 
score (SD)

P value Mean 
score (SD)

P value

Site

Oral cavity 16 70.0 (28.3) 0.72 70.8 (17.6) 0.71 77.5 (19.8) 0.64 71.7 (19.2) 0.57

Oropharynx 38 74.2 (25) 72 (18.5) 80.6 (19.8) 75.9 (18.5)

Sub-site

Oral tongue 14 70 (28) 0.07 70.4 (17.8) 0.03 78.8 (18.6) <0.01* 71.9 (18.4) 0.09

Base of tongue 15 61.3 (24.5) 60 (15.1) 66.7 (21.6) 66.7 (20.6)

Tonsil 22 82.7 (22.5) 79.8 (16.9) 90 (12.2) 82.3 (14.6)

T stage

Early (T1/T2) 45 78.7 (22.7) <0.001* 75.9 (16.3) <0.0001* 84.1 (16.7) <0.001* 78.5 (16.3) <0.001*

Late (T3/T4) 9 44.4 (21.9) 50 (9.4) 57.8 (20.6) 55.2 (18)

Age group

<60 29 66.2 (28.3) 0.06 65.8 (19.3) 0.01* 73.2 (23.0) 0.03 68.3 (19.9) <0.01*

¸60 25 80.8 (20.4) 78.4 (14.2) 87.2 (12.0) 82 (14)

Gender

Male 35 74.3 (25) 0.62 72.6 (17.9) 0.62 80.4 (18.3) 0.84 77 (18.2) 0.33

Female 19 70.5 (27.8) 69.7 (18.9) 78.3 (23.0) 70.2 (19)

Follow-up

<2 years 11 83.6 (23.4) 0.07 80 (15.5) 0.10 84.0 (19) 0.37 78.2 (15.5) 0.47

¸2 years 43 70.2 (26) 69.5 (18.3) 78.6 (20.1) 73.7 (19.4)

Type of treatment

Sx alone 6 83.3 (23.4) 0.51 80.8 (16.9) 0.35 82.7 (22.1) 0.72 81.1 (18.2) 0.48

Sx + PORT 26 73.1 (24) 71.6 (16.9) 79.7 (19.5) 75.1 (19.1)

Sx + POCRT 22 70 (28.8) 69.1 (19.7) 78.9 (20.5) 72.3 (18.5)

Reconstruction

No 37 79.5 (22.8) <0.01* 76.4 (17.5) 0.002* 86.3 (15.9) <0.0001* 79.8 (16.3) <0.01*

Yes 17 58.8 (26.9) 61.2 (15.1) 65.4 (20.5) 63.3 (18.8)
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of the oral tongue. This aYrms the predominant role of the
tongue (especially the basal region) in swallowing function
and its impact on patients’ QOL. It is known that the base
of tongue region plays a vital role in the propulsion of the
bolus through the mouth and pharynx and is a major gener-
ator of pressure [16] in the oral and pharyngeal phase of
swallowing and consequently its loss results in poor swal-
low function and a poor QOL. Among all the sub-sites, the
best mean QOL scores across all four domains were
reported by patients who had tonsillar cancers, possibly
indicative of the limited participation of the tonsil and ton-
sillar region in the swallow process.

There are some data available in the literature that shows
that advanced T stage is associated with poor swallow func-
tion and swallowing-related QOL in patients [6, 13–15]. In
the present study, advanced tumour size or higher T-stage
(T3/T4) were found to be associated with worse mean QOL
scores compared to early T-stage (T1/T2) tumours across
all four QOL domains. This probably reXects the fact that
advanced T-stage disease requires more aggressive/
extended surgical resections which, in turn, have greater
functional implications for the swallow. Also, multiple sur-
gical procedures, such as neck dissection and reconstruc-
tion, are usually required by these patients that may further
compromise swallow function and reduce the QOL in these
patients.

There is no consensus in the literature if reconstruction
of the surgical defect results in better swallowing outcome
and swallowing-related QOL [13, 17, 18]. However, in this
study we found that the patients who underwent reconstruc-
tion following tumour resection reported signiWcantly
worse mean QOL scores across all four domains of the
MDADI compared to those who did not require reconstruc-
tion. This observation may simply be a reXection of the
extent of the surgical defect but it should be borne in mind
that Xaps are often bulky and akinetic and may hinder the
mobility of residual normal structures within the oral cavity
and the oropharynx, hence directly aVecting oral and the
pharyngeal phases of swallowing. There is a general agree-
ment among clinicians that to obtain the best possible level
of functional outcomes and a good QOL, the reconstruction
should aim to maintain as much mobility as possible of the
structures in the oral cavity and the oropharynx [6, 19, 20].

The age of the patient at the time of diagnosis may also
impact swallowing function and swallowing-related QOL.
It is generally expected that older patients will report worse
swallowing function and QOL secondary to age-related
abnormal motility of the upper digestive tract due to age-
related loss of enteric neurons [21]. However, in this study
the mean QOL scores were signiWcantly worse for younger
patients across physical and emotional domains (Table 2).
The reason for these counterintuitive results may be a
diVerence in the level of expectations of functional out-

comes and QOL between younger and older patients.
Younger patients may have higher expectations than their
older counterparts, which at times may be diYcult to
achieve even with optimal treatment strategies and rehabili-
tation protocols [22, 23].

The eVect of gender on swallow function and swallow-
ing-related QOL in OC and OP cancer patients is unclear as
some studies report worse QOL [6] or no diVerence [22] in
the QOL in females while other studies report better out-
comes in females as compared to males [24, 25]. In the
present study, the mean QOL scores were slightly better for
male patients as compared to females across all the four
QOL domains, however, the results were not signiWcant.
These variations in the mean QOL scores may be secondary
to diVerences in coping mechanisms between male and
female patients, albeit the eVects are minimal in the long
term.

To date, there are no comprehensive direct studies that
compare the eVect of surgical and non-surgical treatment
modalities on swallowing function and swallowing-related
QOL in OC and OP cancer patients. Also the opinion is
divided as to whether organ-preservation helps in restoring
swallowing function in OC and OP cancer patients [2, 26].
However, there appears to be a consensus that the addition
of radiotherapy or chemo-radiotherapy following surgery
confers additional morbidity [13, 24, 27]. In the present
study, consistently worse mean QOL scores were noted in
all the four domains for patients who received post-opera-
tive radiation therapy (PORT) or post-operative chemo-
radiotherapy (POCRT) compared to patients who were
treated by surgery alone. These diVerences may be due to
secondary changes associated with PORT or POCRT, such
as xerostomia, thick saliva, trismus, soft tissue necrosis,
sensory changes and generalized Wbrosis in the irradiated
Weld, that may aVect neuromuscular coordination and the
mobility of the structures such as tongue base, hyoid bone
and the larynx [6, 13], which are not seen in patients treated
with surgery alone.

The current literature regarding the impact of length of
follow-up on swallowing function and swallowing-related
QOL in OC and OP cancer patients is also unclear. Some
studies report better swallowing function and QOL in these
patients over time [24, 28], while others report the opposite
[6]. In the present study, we found that the mean QOL
scores were consistently worse across all four domains for
patients who had completed treatment more than 2 years
previously, however, these Wndings were not signiWcant.
The addition of chemotherapy and radiotherapy has also
been associated with higher rates of long-term swallowing
problems [29]. Several patients in the study may not have
recovered fully from the side eVects of the treatment at the
time of questionnaire and thus may have reported lower
QOL scores.
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The limitations of this study were its cross-sectional
nature and the retrospective review of medical records
which may be inconsistent. In addition, the sample number
may be relatively small for some sub-group comparisons.
As this study was conducted at a tertiary cancer care centre,
there may be some selection bias; we tried to overcome this
by recruiting consecutive patients.

Conclusion

MDADI is a useful tool for evaluation of diVerent aspects
of swallow-related QOL of HNC patients. Younger patients
with advanced T-stage cancers of the tongue (base or oral
tongue) that require reconstructive surgery perceive worse
swallowing function and poor QOL. The impact of gender
and length of follow-up warrants further investigation.
There is a need for prospective randomized controlled trials
to investigate the impact of surgical versus non-surgical
treatment on swallow function and swallowing-related
QOL in OC and OP cancer patients.
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