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Evaluation of functional outcomes (speech, swallowing and
voice) in patients attending speech pathology after head
and neck cancer treatment(s): development of a
multi-centre database

Alison R. Perry, Ph.D., Margaret A. Shaw, B.Sc.

Abstract
Since April 1997, in Melbourne, Australia, speech pathologists have collaborated to establish a
prospective database of functional outcomes of speech, swallowing and voice for patients undergoing head
and neck cancer treatments.

Staff at eight acute care hospitals, all of which offer speech pathology for head and neck cancer services
in Victoria, are contributing data, collated centrally, in an agreed pro forma.

Early results are given (after 12 months’ data collection). The implications for clinically-based research,
and the future potential for benchmarking outcomes – by expansion of the rehabilitation database beyond
the current participating sites – is discussed.

This paper outlines the rationale of establishing the database is multicentred, and explores some of the
complexities involved, including the challenges inherent in long-term accurate data collection in the head
and neck cancer patient population. This work represents the development of an appropriate, usable tool
for data collection on functional outcomes.
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Introduction
Rehabilitation services in the form of Allied Health
intervention (speech and language therapy; phy-
siotherapy and occupational therapy) are often
costly and the outcomes are unknown with little/no
widely-used predictors of rehabilitation outcomes
available. The speech pathology service provision for
speech, voice and swallowing rehabilitation after
head and neck cancer treatments is patchy and, to
date, there has been no large scale study in Australia
evaluating current practice and outcomes.

Against this background, many patients are
selected for speech pathology interventions in
rehabilitation that may prove to be ineffective, and
many others do not achieve maximal rehabilitation
services, but receive services that do not necessarily
meet their needs, or are never referred for rehabi-
litation.

‘Success’ in cancer treatments is often de�ned as
mortality or whether or not the underlying pathology
is controlled. As Morton1 stated, this is often
inappropriate as a patient does not seek treatment
on the basis of a diagnosis, but rather on the nature

of their symptoms. This con�ict can lead to the
paradox of a medically ‘good result’ but an
unsatisfactory outcome from the patient’s perspec-
tive.

Enderby2 points out that outcomes in this area are
often measured exclusively on the basis of impair-
ment3 that is used in most health services as a
measure of change. This function concerns the loss,
or abnormality, of any anatomical, physiological,
psychological structures or functions – but is only
one measure of outcome and focuses on the some-
what limited medical model of illness, presenting
disease and its process in terms of aetiology,
pathology and manifestation.4

A more helpful model, speci�cally in rehabilita-
tion, might be to examine the sequence underlying
health phenomena. This model de�nes the relation-
ship between impairment, disability and handicap.

Disability re�ects the consequences of impairment
in terms of functional performance or activity levels
by the individual, and represents disturbances at a
personal level.
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Handicap is concerned with the disadvantages
experienced by the individual as a result of impair-
ments and disabilities. Such handicaps re�ect
interaction with, and adaptation to, the individual’s
surroundings. Therefore, handicaps can only be
de�ned in terms of the circumstances in which
disabled people �nd themselves in relation to peers
and society, and not according to the individual alone.

A fourth aspect might be added to this model:
distress. There has been much work in assessing
outcomes of patients, but largely with those who
have undergone surgical procedures, using the
dimensions of disability and distress.5

This model of disability is potentially important in
assessing outcomes in a meaningful way for people
who have been diagnosed with cancer of the head
and neck and who have undergone treatment
processes.

Although functional outcomes of treatment in
terms of speech, swallowing and voice status are
important and relate to overall patient satisfaction
with cancer treatment, there is little systematic
inclusion of these parameters in most reported
studies of treatment outcomes. There is no clear
information about the effect of cancer (let alone the
effect of treatment) on speech and swallowing and
there is little in the literature about the effectiveness
of speech pathology in rehabilitating these patients
post-treatment.

Rationale for study

There is a need to examine outcomes of the speech
pathology service for the rehabilitation of patients,
much of which is costly and unproven in terms of
value to patient/carer. There is a need to provide an
evidence-base for practice in the current Australian
health service that, against the background of cash
shortage and over-demand on resources, needs to
develop a reliable means to audit outcomes from
treatment provided.

This study seeks to address the gap between
examination and evaluation of current rehabilitation
services to head and neck cancer patients, using
speech pathology settings in Victoria, Australia. This
is innovative clinical research with the potential to
radically evaluate clinical practice in this area.

Various attempts at evaluation of treatment out-
comes in terms of quality of life (QOL) in head and
neck cancer patients have been made.6–14 These
usually involved sub-groups of the cancer patients –
e.g. longitudinal study of laryngeal cancer patients,
or small numbers of patients who have undergone
experimental organ-preservation protocol7 but there
has been no systematic evaluation of functional
outcomes of speech and swallowing in a large
number of treated head and neck cancer patients,
as assessed by the patient and speech pathologist
(with agreement score), nor correlation of these
swallowing and speech outcomes with overall patient
perception of QOL.

Because of the dif�culty in researching outcomes
of speech pathology intervention in rehabilitation of
head and neck cancer patients due to a plethora of

interacting factors, many of which are not able to be
controlled, it was initially planned to undertake a
two-year pilot study to examine speech pathology
services and rehabilitation outcomes in Victoria and,
once the database methodology had been shown to
be appropriate and/or re�ned, a later stage would be
to (a) extend the study into qualitative assessments
of patient experiences of cancer care and (b) to
‘benchmark’ outcomes of cancer care in Victoria,
Australia (which has eight centres offering multi-
modality treatment) with other, perhaps larger,
cancer centres e.g. in the UK, where more patients
are treated.

Aims

This project aims to:
(1) establish in Victoria a collaborative demo-

graphic database of patients who undergo
treatments for head and neck cancer with a
view to examining patterns of treatment and
morbidity (speech, swallowing, voice, quality
of life (QOL) resulting from such treatments;

(2) measure quantitatively the speech and swal-
lowing sequelae from existing cancer
treatments in Victoria;

(3) measure objectively (i.e. quantitatively) out-
comes from existing rehabilitation practices in
Victoria;

(4) correlate these results with an examination
(using well-established qualitative research
methodology) of how well treatments have
met the needs of patients and carers, speci�-
cally by auditing speech pathology practices.

(5) The eventual aim is to obtain measures and
predictors of ‘good functional outcomes’ from
mapping prospectively the path of rehabilita-
tion of head and neck cancer patients.

This paper describes the methods and results of
the �rst two aims above.

Materials and methods
Subjects

All head and neck cancer patients who attend speech
pathology rehabilitation provided at eight main
cancer centres in Victoria were to be entered into
the project. The data collection for this project was
prospective, over two years, having commenced in
April 1997, with a following year to �nish data
collection by April 2000, when �nal results were
analysed. There were no exclusion criteria in terms
of age, site, extent of cancer – all attendees of speech
pathology services with a diagnosis of head and neck
cancer were included in this study.

Method

A collaborative speech pathology database of
patients who had undergone treatment(s) for head
and neck cancer was developed over six months, by
speech pathologists in Victoria, to prospectively
examine the functional outcomes (of speech, swal-
lowing and voice) in head and neck cancer patients
and to provide a pro�le of referral pattern and
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PATIENT’S FIRST VISIT

Fig. 1
Schedule of forms to be completed.

https://doi.org/10.1258/0022215001906516 Published online by Cambridge University Press

https://doi.org/10.1258/0022215001906516


service provision. Data was recorded immediately
post-treatment and at three, six and 12 months. This
was collected in clinics externally and collated
centrally by the database manager at La Trobe
University. In order to identify the morbidity
resulting from surgery, radiotherapy and other
interventions, a model of data entry was agreed
whereby the speech and swallowing data at differing
time points in differing treatment regimes could be
collected (Figure 1).

This study was prospective, and divided into three
phases: Phase 1: to establish and trial a multi-centre
database of patients and therapies undergone;
Phase.2: a description of clinical and speech pathol-
ogy practices in rehabilitation of head and neck
cancer patients; Phase 3: an evaluation of practice
outcomes.

Data design, collection and analysis

Three versions of the data entry forms underwent
trial before the �nal version was agreed.

It was agreed that there would be a maximum of
four initial data entry forms for each speech
pathologist to complete: diagnosis, surgery (if
appropriate); radiotherapy/chemotherapy (as neces-
sary); and status forms (both therapist and patient
completed). At three, six and 12 months, status
forms were again completed by both speech pathol-
ogist and patient (see Figure 1 for data entry points).

Results
Phase 1

All data were collected manually by the individual
speech pathologist and coded by the database
manager for entry onto the central computerized
database, using MS Access database.

Diagnosis forms included details such as: status of
disease; primary site of cancer; TNM status; current
planned treatment(s).

Surgery forms included data with respect to:
surgical intent; operative procedure; grade of
tumour; structures sacri�ced; peri-operative morbid-
ities. Chemo/radiotherapy forms included data
about: intent of course; regime; whether planned
therapy was completed; toxicities.

Patient status forms included ratings of: activity;
recreation; pain; employment; health; appearance;
speech; taste; respiration; overall quality of life
(QOL) and comparative quality of life (C-QOL).
These forms were completed by the patients while
waiting for speech pathology sessions or, where
patients were no longer attending therapy, at follow-
up of three or six months, the forms were sent,
completed and returned by post (Appendix 1).

Clinician status forms (i.e. rated by speech
pathologists) were based on the Enderby2 therapy
outcome measures (TOM) and scored, using a �ve
point scale, impairment (speech, swallowing); dis-
ability; handicap; distress (Appendix 2).

Inclusion of a 1–10 swallowing severity scale,
ALSSS, previously developed and used with patients
with motor neurone disease, was also scored.15

When patients transferred centres, examination of
intra-clinician reliability using the clinician status
forms was performed, and this indicated where
confusion or disagreement had occurred – discussion
and clari�cation at the regular (three monthly)
database meeting ensued, resulting in better levels
of agreement. Voice status was rated – modes
included laryngeal, oesophageal and tracheo-
esophageal (TEP) speech – and whether or not an
augmentative or alternative communication source
was used.

Phase 2

One hundred and �fty-eight (123 male; 35 female)
subjects were recruited in 12 months in 1997 from
eight cancer centres in Victoria. Seventy-four of
these patients had been seen previously but re-
presented to speech pathology with ‘new’ problems
following recurrence and further cancer treatment
and 84 were referred having had no prior cancer
treatment. As head and neck cancer is a noti�able
disease in Australia, the Anti-Cancer Council of
Victoria (ACCV) cancer registry recorded that there
were 656 and 510 new cases of head and neck cancer
in Victoria in 1994, 1995 respectively (latest years for
which completed �gures are available).

These �gures excluded tumours of the nose and
sinus but included tumours of the larynx, hypo-
pharynx and oral cavity.

A range of single and combined modality treat-
ments – surgery, radiotherapy and chemotherapy –
was received by all the patients who were registered
on the speech pathology database.

It was surprising to us that the referral rate to
speech pathology was so low in each centre. In one
centre (hospital 3) there was a higher referral rate to
speech pathology than the ACCV had head and
neck cancer patients registered for that centre. This
occurred because patients who were referred for
speech pathology had their cancer diagnosed (and
thus were identi�ed on the Anti-Cancer database by
being registered) elsewhere, but in fact received
speech pathology services at hospital 3.

Although we would acknowledge that not all head
and neck cancer patients require speech pathology
services, it would nevertheless seem that an approx-
imate level of 16 per cent overall referral rate to
speech pathology in Victoria was rather low.

The statistics provided by the Anti-Cancer Council
of Victoria revealed the total number of registered
patients and this was compared with the numbers
who received speech pathology (see Table I). It can
be seen that there was a low uptake for referral to
speech pathology in many centres, with idiosyncratic
patterns of referrals.

Regimes for cancer treatments have varied some-
what across patients, even when they apparently
present with similar cancer staging and status.
Interestingly, there is as much intra-centre variability
as inter-centre variability in choosing the mode of
radiotherapy or surgery regimes that were to be
given to patients. This �nding will be discussed in a
later paper.
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In assessing the 84 ‘new’ cancer patients, Tables II,
III, IV indicate the cancer treatments given, with
oral, pharyngeal and laryngeal cancers respectively
shown by T-stage. There was no more consistent
pattern of treatment when the N-stage was included,
thus has not been provided in these Tables, although
the N-stage was considered when evaluating whether
or not this staging had a basis for formulating
treatment regimes. Table V, for completeness, is
included to demonstrate treatments for other sites in
head and neck patients (these were mainly patients
with neck disease).

Of the 158 patients who had new or recurrent
cancers and were recorded on the database, 141
patients had either surgery alone or surgery and
radiotherapy as their chosen mode of cancer treat-
ment. Of these patients, two died before three
months’ follow-up data were obtained, thus it was
possible only to report on the status of the remaining
139 patients at three months’ post-treatment. Ninety-
eight status forms were eventually returned from

both the speech pathologist and the patient and
analysed. The data on these 98 patients’ are reported
in the remaining section of this paper.

Quality of life (QOL), comparative quality of life
(C-QOL) at three months post-treatment

Assessments of comparative QOL by cancer site and
treatment in all patients (those undergoing new and
recurrent treatment) revealed there to be signi�-
cantly different perceptions of patients’ C-QOL at
three months’ post-treatment, depending on whether
surgery alone or surgery and radiotherapy treatment
regimes were chosen. Forty-eight per cent of patients
who were treated by surgery alone reported worse
C-QOL (c.f. 71 per cent who had undergone surgery/
radiotherapy). Twenty-four per cent of patients
reported the same C-QOL (19 per cent surgery/
radiotherapy) and nine per cent better (10 per cent
surgery/radiotherapy). This is perhaps not surprising
as the more extensive treatment may well have
engendered worse morbidity and thus these patients
experienced a worse QOL (Table VI).

Swallowing status at three months post-treatment

Three months after cancer treatment �nished, both
treatment groups presented with similar morbidity in
swallowing. Only 12 per cent post-surgery patients
had normal eating habits (13 per cent post-surgery/
radiotherapy). Sixty-nine per cent of post-surgery
patients required food consistency changes (i.e.
vitamised diet) compared to 71 per cent post-
surgery/radiotherapy. In both groups, 16 per cent
patients had no oral feeding and relied totally on a
percutaneous endoscopic gastrostomy (PEG) or
naso-gastric tube feeding to meet their nutritional
needs (Table VII).

Speech intelligibility at three months post treatment

In terms of speech intelligibility, at three months
after cancer treatment �nished, 63 per cent of

TABLE I
comparison of total number of registered head and neck
cancer patients in victoria with those who were referred

to speech pathology in 12 months

Hospital
New cases in

database 1997/8
1995 Anti-cancer

Council data Percentage

1 4 17 24
2 5 29 17
3 8 2 400
4 18 36 50
5 10 173 6
6 17 45 38
7 13 40 33
8 5 13 38

Other 4 276 1

Total* 84 510 16

*Anti-cancer Council cases may have been noti�ed by more
than one hospital which is why total is not a sum of hospitals’
data.

TABLE II
treatments for oral cavity cancer: patients with no previous cancer treatment

Treatment T Stage

T1 T2 T3 T4 X* Total
Radiotherapy 1 1 0 0 0 2
Surgery 0 8 3 7 0 18
Surgery and radiotherapy 0 2 2 3 2 9

Total 1 11 5 10 2 29

*X is unknown or not stated in records.

TABLE III
treatments for pharyngeal cancer: patients with no previous cancer treatment

Treatment T stage

T1 T2 T3 T4 X* Total
Radiotherapy 0 1 1 0 0 2
Radiotherapy and chemotherapy 0 0 1 0 0 1
Surgery 0 0 2 2 0 4
Surgery and radiotherapy 0 4 3 8 1 16
Surgery, radiotherapy and chemotherapy 0 0 1 0 0 1

Total 0 5 8 10 1 24

*X is unknown or not stated in records.
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patients were reported to have functional speech
post-surgery (55 per cent functional post-surgery/
radiotherapy), de�ned as ‘speech may be distorted,
but 100 per cent intelligible.’ Twenty-two per cent
post-surgery patients were reported as having a
moderate speech disability (26 per cent post-surgery/
radiotherapy). This was de�ned as ‘being intelligible
only when the context known, often needing repeti-
tion and/or being supplemented by writing.’

Twelve per cent of patients had poor speech post-
surgery (19 per cent post-radio/chemotherapy),
de�ned as ‘only occasional, or no, communication.
More than 50 per cent speech was un-intelligible’
(Table VIII).

Post-laryngectomy speech restoration

Thirty-eight patients who underwent a total laryn-
gectomy were registered on the database during the
12 months from April 1997. In terms of speech

rehabilitation, only nine patients (23 per cent) used

tracheo-esophageal puncture (TEP) or surgical voice

restoration (Blom-Singer procedure) as their chosen
mode of communication at three months post-
operatively. Nineteen patients (50 per cent) used
an arti�cial larynx and �ve (nine per cent) used
mouthing or writing (see Figure 2).

Long-term data are currently being collected and
analysed at six and 12 months post-treatment.

Discussion
The collection of new data from clinicians to the
database continued until the end of April 1999 and
patients were followed up until April 2000. A
number of projects have developed from this
database study:

(1) A comparative study of speech and swallowing
morbidity, objectively examining the impair-
ments resulting from differing modality
treatments when treating large (T3, T4)
tumours of the oral cavity and pharynx.

TABLE IV
treatments for laryngeal cancer: patients with no previous cancer treatment

Treatment T Stage

T1 T2 T3 T4 X* Total
Radiotherapy 2 1 0 0 0 3
Radiotherapy and chemotherapy 0 0 1 0 0 1
Surgery 0 2 4 5 1 12
Surgery and radiotherapy 0 1 3 4 1 9
Surgery, radiotherapy and chemotherapy 0 0 3 0 0 3

Total 2 4 11 9 2 28

*X is unknown or not stated in records.

TABLE V
treatments for other head and neck cancer: patients with no previous cancer treatment

Treatment T Stage

T1 T2 T3 T4 X* Total
Surgery 0 1 0 1 0 2
Surgery and radiotherapy 0 0 0 1 0 1

Total 0 1 0 2 0 3

*X is unknown or not stated in records.

TABLE VI
comparative quality of life recorded at 3 months post-treatment including patients with new or recurrent cancer

Treatment Better Same Worse Not recorded Total

Surgery 6 9% 24 36% 32 48% 5 67
Surgery and radiotherapy 3 10% 6 19% 22 71% 0 31

TABLE VII
swallowing status 3 months post-treatment including patients with new or recurrent cancer

Treatment Normal Consistency changes Requries tube feeding Not recorded Total

Surgery 8 12% 46 69% 11 16% 2 67
Surgery and radiotherapy 4 13% 22 71% 5 16% 0 31

TABLE VIII
intelligibility 3 months post-treatment including patients with new or recurrent cancer

Treatment 100% intelligible
80% intelligible with

known context
50% intelligible

or less Not recorded Total

Surgery 42 63% 15 22% 8 12% 2 67
Surgery and radiotherapy 17 55% 8 26% 6 19% 0 31
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(2) The reasons for the low success rate for post-
laryngectomy surgical speech restoration,
using a qualitative research design, interview-
ing patients, carers, surgeons and speech
pathologists. The interviews are recorded
and transcribed with the recurring themes,
attitudes and emergent issues being mapped
and collated from each person and carer
(where relevant). The data are assessed,
using ethnographic methodology, which is
well-researched by staff in Human Commu-
nication Sciences at La Trobe University and
has been proven to be sensitive to change.

Apart from this project offering innovative clinical
research in the area of outcomes of speech and
swallowing after head and neck cancer, this is an
opportunity for developing and extending the
partnerships between La Trobe University and
hospitals in Victoria, Australia. This project repre-
sents innovative multi-centre clinical research in
speech pathology. It is important to objectively
map the morbidity of speech and swallowing out-
comes from head and neck cancer and its treatment
so that clinicians may have an evidence-base for
advising future patients in terms of likely morbidity;
timescales for improvement (if any). Clinicians need
to closely de�ne the impairment and develop
possible treatments to reduce the morbidity (of
speech, swallowing) and thus improve patients’
QOL. There is potential to change clinical treatment
and functional outcomes (speech, swallowing) for
patients in this �eld of cancer rehabilitation.
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Fig. 2
Mode of voice for laryngectomy patients at three months post-
treatment (n.=.38) using short phrases and/or good fluent

speech.
*None consists of two patients using alternative communica-
tion systems; two patients using electrolarynx at single word
level; one patient using oesophageal speech single word level.
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