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Abstract
Background: This study calculated the comparability of two throat symptom assessment scales devised to evaluate
either laryngopharyngeal reflux or globus.

Setting: United Kingdom hospital out-patient departments.

Method: A total of 334 subjects, with and without throat symptoms, completed the Reflux Symptom Index and/
or the Glasgow and Edinburgh Throat Scale. The following were calculated for the resultant data: Cronbach’s o
coefficient, principal component analysis, Kaiser normalisation, varimax and oblimin rotation, and eigenvalues.

Results: Analysis of data from the Reflux Symptom Index and the Glasgow and Edinburgh Throat Scale revealed
clearly similar symptom domains regarding (1) coughing and blockage, and (2) globus or postnasal drip or throat-
clearing, as did combined analysis of their amalgamated items. Both instruments had good overall internal
consistency (a=0.75 and 0.81, respectively). The ‘heartburn or reflux’ item in the Reflux Symptom Index
mapped poorly to each underlying factor.

Discussion: The most commonly used laryngopharyngeal reflux and globus assessment questionnaires appear to
detect very similar symptom clusters. The management of throat disorders may previously have been over-reliant on
the presenting pattern of throat symptoms. Our findings indicate a need to revisit the traditional clinical

classification of throat symptoms.
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Introduction

A number of well validated tools are used to measure
poor voice quality.' However, laryngologists fre-
quently encounter non-voice-related throat symptoms;
patients complain of symptoms such as frequent
throat-clearing, obstruction, altered sensation and/or
discomfort. Over the past 15 years, different
symptom scoring tools have been developed in an
attempt to assess these non-voice-related symptoms.
In 1995, Deary et al.® described the Glasgow and
Edinburgh Throat Scale, a 10-item questionnaire
designed to assess and monitor the response of symp-
toms in patients treated for globus pharyngeus
(Appendix 1). This questionnaire has been used as an
assessment tool in a number of studies.’

A few years later, an independent North American
group’ reported the validity of a questionnaire asses-
sing laryngopharyngeal reflux symptoms in patients
presenting with voice disorders. The nine-item Reflux
Symptom Index (Appendix 2), validated for patients

with supra-oesophageal reflux confirmed by dual-
probe pH monitoring, is now a widely used outcome
tool.

Although Deary’s group have reported extensively
on the psychological correlations of globus, most
recently in Vietnam war veterans,® others remain con-
vinced that globus is itself reflux-related. Given this
lack of clarity regarding symptom attribution, and a
noted overlap of items between two putative ‘disease-
specific’ assessment tools, it has been unclear to what
extent the Reflux Symptom Index and the Glasgow
and Edinburgh Throat Scale assess similar phenomena.

The original description of the Glasgow and
Edinburgh Throat Scale included a factor analysis
with a three-factor solution. In other words, this ques-
tionnaire appeared to assess three different sets of
symptoms. To date, there has been no factor analysis
published for the Reflux Symptom Index.

The principal aim of the current study was to employ
factor analysis to explore the underlying elements
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assessed by the Glasgow and Edinburgh Throat Scale
and the Reflux Symptom Index, both individually
and as a combined throat-assessment tool, in a substan-
tial number of subjects. A secondary aim was to assess
the reliability of each of these tools through their
internal consistency.

Materials and methods

Setting and subject selection

This study was conducted in three hospital out-patient
departments in England. Participants were pooled from
four cohorts: consecutive patients attending an ophthal-
mology clinic; patients attending a chest clinic; patients
attending a voice clinic; and patients attending an ENT
clinic with a non-voice-related throat symptom (chronic
catarrh). Therefore, our subjects comprised a mix of
patients with problematic throat symptoms and patients
with few or ‘incidental’ throat symptoms.

Exclusions

Twenty-three patients who scored zero on their com-
pleted questionnaire(s) (i.e. who had no analysable
symptoms) were excluded from analysis.

Questionnaires

Consenting participants completed either the Reflux
Symptom Index, the Glasgow and Edinburgh Throat
Scale or both, whilst awaiting their out-patient consul-
tation. Basic patient demographics were also recorded.

Statistical analysis

Data were stored and analysed using the Statistical
Package for the Social Sciences software program
(SPSS Inc, Chicago, Illinois, USA). Factor analyses
utilised principal component analysis with oblimin
rotation and Kaiser normalisation. Oblimin rotation
was employed because we expected the resultant
factors to show some degree of correlation between
themselves, due to the generally non-specific nature
of throat symptoms (e.g. a factor pertaining to throat-
clearing symptoms is unlikely to be independent of a
factor pertaining to symptoms based around the
accumulation of pharyngeal phlegm). Factor solution
was estimated using Cattell scree slope plots of eigen-
values. Exploratory factor analysis was employed
rather than confirmatory factor analysis. This was
because no previous factor analysis has been published
for the Reflux Symptom Index, and we thus had no a
priori theory upon which to apply a confirmatory analy-
sis, while Deary ef al. had performed a previous factor
analysis on the Glasgow and Edinburgh Throat Scale;
therefore, direct comparison of the two scales was
facilitated by analysing them using the same means.
Such an approach would also have the potential to
confirm the reproducibility of Deary and colleagues’
initial factor analysis.

The internal consistency of each research instrument
was assessed using Cronbach’s a coefficient,
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calculated for both the single instrument and the indi-
vidual factors.

Ethical approval

Ethical approval for data collection was granted by the
local ethics and research councils of the hospitals
involved.

Results

Three hundred and thirty-four subjects completed one
or both questionnaires: 134 chronic catarrh patients
(age range 18—84 years) completed both question-
naires; a further 168 ophthalmology patients (age
range 24-90 years) completed the Glasgow and
Edinburgh Throat Scale only; and 32 chronic pulmon-
ary disease patients (age range 46—80 years) and 61
voice clinic patients (age range 18—80 years) com-
pleted the Reflux Symptom Index only.

Some of the resulting raw data relating to two of the
symptom-specific cohorts have been published else-
where;”!° this information related to those patients
who completed only one or other of the two question-
naires. The mean and range of questionnaire scores for
each patient cohort are given in Table I.

Reflux Symptom Index factor analysis

The Reflux Symptom Index was completed by 227
individuals in all. The overall Cronbach’s a coefficient
for all items was 0.75, implying good internal consist-
ency and thus reliability. A scree plot of eigenvalues
was derived from principal component analysis.
There were three principal components with eigen-
values greater than one, although the scree slope
seemed to suggest that a two-factor solution may be
more suitable. Indeed, upon oblimin rotation, a two-
factor solution was found to fit far more neatly than a
three-factor solution (Table II). In the two-factor sol-
ution, component one consisted of: ‘breathing difficul-
ties or choking’, ‘coughing after eating or lying’,
‘troublesome cough’, ‘difficulty in swallowing’ and
‘heartburn or indigestion’ (Cronbach’s a = 0.75). The
second factor included: ‘throat clearing’, ‘globus’,
‘postnasal drip’ and, more weakly, ‘hoarseness or
voice disorder’ (Cronbach’s o =0.57). With the
weakly loading item ‘hoarseness’ removed, the

TABLE I
QUESTIONNAIRE SCORES BY PATIENT COHORT
Patients GETS score RSI score
Mean Range Mean Range
Chronic catarrh* 21 1-52 20 5-41
Ophthalmology™ . 9 1-57 - -
Pulmonary disease* - - 17 1-33
Voice disorder** - - 21 7-40

n=*134, 7168, ¥32 and **61. GETS = Glasgow and Edinburgh
Throat Scale; RSI = Reflux Symptom Index
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TABLE II TABLE IV
REFLUX SYMPTOM INDEX: PRINCIPAL COMPONENT GLASGOW & EDINBURGH THROAT SCALE: PRINCIPAL
ANALYSIS* COMPONENT ANALYSIS*

Item Factor 1 Factor 2 Factor 3 Item Factor | Factor2 Factor 3
Two-factor solution Want to swallow all the time 0.912
Breathing difficulties or choking ~ 0.879 Catarrh down throat 0.890
Coughing after eating or lying 0.778 Can’t empty throat when 0.727
Troublesome cough 0.660 swallowing
Difficulty swallowing 0.662 Something stuck in throat 0.722
Heartburn or indigestion 0.478 Discomfort or irritation in throat ~ 0.718 0.325
Clearing throat 0.859 Difficulty in swallowing food 0.944
Something stuck in throat 0.644 Food sticking when swallowing 0.920
Excess mucus or PND 0.653 Throat closing off 0.527 0.341
Hoarse voice or voice problem 0.365 Swelling in throat 0.886
Three-factor solution Pain in throat 0.790
Breathing difficulties or choking ~ 0.816
Coughing after eating or lying 0.777 0.397 *Pattern matrix after oblimin rotation. Loadings of less than 0.25
Troublesome cough 0.686 0.457 have been omitted for clarity.
Difficulty swallowing 0.682 0.384
Heartburn or indigestion 0.535 0.341
Séﬁ;rﬁ%n?rsﬁk . . 8:233 o items appeared to imply a relatively specific factor
Excess mucus or PND 0.814 relating to globus-type symptoms. The second com-
Hoarse voice or voice problem 0.311 0.544 0.547 ponent (12 per cent of Variance) had three hlghly

*Pattern matrix after oblimin rotation. Loadings of less than 0.25
have been omitted for clarity. PND = postnasal drip

overall reliability of the Reflux Symptom Index
increased to 0.77.

Glasgow and Edinburgh Throat Scale factor analysis

The Glasgow and Edinburgh Throat Scale was
completed by 302 subjects. Cronbach’s a coefficient
for this questionnaire as a single instrument was
0.81, again implying good internal consistency. The
pair-wise correlation coefficients between each item
are shown in Table III. Again, there were three eigen-
values greater than one; based on an examination of
the scree plot, we decided to investigate two-, three-
and four-factor solutions. After oblimin rotation, a
three-factor solution was found to fit best, with those
three factors accounting for over 70 per cent of the
total variance (Table IV). The first rotated component
accounted for 49 per cent of variance and had five
highly loading items: °‘catarrh or postnasal drip’,
‘want to swallow all the time’, ‘can’t empty throat’,
‘feeling something stuck in the throat” and ‘discomfort
or irritation in the throat’ (Cronbach’s a = 0.77). These

loading items which related to obstructive symptoms:
‘difficulty in swallowing food’, ‘food sticking when
swallowing’ and ‘throat closing off” (Cronbach’s a =
0.8). The third component was a two-item factor relat-
ing to pain and swelling in the throat (Cronbach’s a =
0.6).

Combined questionnaire factor analysis

Using data from the 134 subjects who completed both
the Reflux Symptom Index and the Glasgow and
Edinburgh Throat Scale, the individual items of each
questionnaire were united and a factor analysis per-
formed on the combined throat instrument (Table V).
A scree plot demonstrated five components with eigen-
values of more than one, although no clear factor struc-
ture was evident from the shape of the slope. From the
varimax rotation matrix, a two-factor solution appeared
to provide an optimal fit. The first rotated factor con-
sisted of items alluding to blockage and coughing: ‘dif-
ficulty in swallowing food’, ‘difficulty swallowing’,
‘food sticking when swallowing’, ‘throat closing off’,
‘breathing difficulties or choking’, ‘swelling in
throat’, ‘pain in throat’ and ‘coughing after eating or
lying down’. The second factor had high loadings
from items relating to globus, catarrh and/or throat-

TABLE III

INDIVIDUAL GLASGOW AND EDINBURGH THROAT SCALE ITEMS: PAIR-WISE CORRELATION COEFFICIENTS
Item Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10
Q1 (Something stuck in throat) -
Q2 (Pain in throat) 0.27 -
Q3 (Discomfort or irritation in throat) 0.57 0.40 -
Q4 (Difficulty in swallowing food) 0.30 0.30 0.24 =
Q5 (Throat closing off) 0.39 0.29 0.31 0.50 -
Q6 (Swelling in throat) 0.20 0.43 0.26 0.22 0.39 -
Q7 (Catarrh down throat) 0.35 0.05 0.34 0.20 0.16 0.07 -
Q8 (Can’t empty throat when swallowing) 0.38 0.17 0.37 0.31 0.29 0.15 0.30 -
Q9 (Want to swallow all the time) 0.42 0.18 0.38 0.18 0.22 0.09 0.48 0.47 -
Q10 (Food sticking when swallowing) 0.38 0.26 0.26 0.78 0.49 0.17 0.24 0.32 0.32 -
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TABLE V
COMBINED-ITEM INSTRUMENT: PRINCIPAL
COMPONENT ANALYSIS*

Item Factor 1 Factor 2
Difficulty in swallowing food' 0.823

Difficulty swallowing* 0.817

Food sticking when swallowing’ 0.764

Throat closing off' 0.702

Breathing difficulties or choking* 0.626

Swelling in throat’ 0.455

Pain in throat’ 0.455

Coughing after eating or lying down* 0.451 0.286
Troublesome cough* 0.382 0.329
Heartburn or indigestion* 0.350

Hoarse voice or voice problem* 0.268

Want to swallow all the time' 0.740
Catarrh down throat" 0.681
Clearing throat 0.671
Discomfort or irritation in throat" 0.305 0.651
Something stuck in throat* 0.335 0.637
Excess mucus or PND¥ 0.571
Can’t empty throat when swallowing' 0.304 0.497
Something stuck in throat’ 0.348 0.438

*Pattern matrix after oblimin rotation; loadings of less than 0.25
have been omitted for clarity. "From Glasgow and Edinburgh
Throat Scale; “from Reflux Symptom Index. PND = postnasal
drip

clearing: ‘want to swallow all the time’, ‘catarrh down
throat’, ‘clearing throat’, ‘discomfort or irritation in
throat’, ‘feeling something stuck in throat’, ‘excess
mucus or postnasal drip’, ‘can’t empty throat’ and
‘something stuck in throat’. Three items (all from the
Reflux Symptom Index) did not load onto either of
the first two factors very heavily — these were ‘trouble-
some cough’, ‘heartburn or reflux or indigestion’ and,
once again, ‘hoarseness or voice problem’.

Discussion

Both the Reflux Symptom Index and the Glasgow and
Edinburgh Throat Scale have emerged as reliable tools
with which to assess the intensity of throat symptoms,
with good overall internal consistency. But what do
these tools actually indicate? Although the second
Reflux Symptom Index factor (catarrh or globus) was
somewhat less consistent, both the Reflux Symptom
Index and the Glasgow and Edinburgh Throat Scale
could be regarded as generating principal domains
reflecting (1) cough and blockage, and (2) globus or
postnasal drip or throat-clearing.

In other words, we have shown by statistical methods
that the Reflux Symptom Index and the Glasgow and
Edinburgh Throat Scale both appear to identify
similar symptom clusters. This novel observation
must bring into question these questionnaires’ ability
to differentiate throat patients into diagnostic groups.
Can symptomatic supra-oesophageal reflux really be
clarified from the clinical history? Given the similar
underlying factor structure between the two instru-
ments, it is likely that reflux patients would score
highly on the Glasgow and Edinburgh Throat Scale,
and it has previously been shown that globus patients
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score highly on the Reflux Symptom Index.'' Little
specific aetiological inference is thus possible, which
may help to explain recent reports of suboptimal
Reflux Symptom Index predictive validity'* and
specificity.'!

Although we have shown that the Reflux
Symptom Index and the Glasgow and Edinburgh
Throat Scale can be deconstructed into two or three
primary components, the purpose of identifying the
underlying factors in the instruments was to allow
their direct comparison, and we do not propose that
these tools be currently either amalgamated or con-
tracted. Indeed, the magnitude of the eigenvalue of
the first component in the Glasgow and Edinburgh
Throat Scale analysis® suggests that this instrument
probably serves best when used as a single-score
outcome measure.

As part of their initial validation of the Glasgow and
Edinburgh Throat Scale, Deary et al®> performed a
factor analysis of this questionnaire’s items, as scored
by their selected cohort of globus patients. From this
a three-factor solution was proposed, with symptom
groups of ‘feeling something stuck in throat’, ‘discom-
fort or irritation in throat” and ‘want to swallow all the
time’. The factors generated by our analysis of the
Glasgow and Edinburgh Throat Scale bear close resem-
blance to those of Deary et al., confirming that the
factor structure holds even when the majority of sub-
jects are ‘non-throat’ patients.

It is of particular interest that the Reflux Symptom
Index’s single explicit ‘reflux’ item — i.e. ‘heartburn,
chest pain, indigestion or stomach acid coming up’ —
did not load to any great extent onto either of the
factors generated by the combined throat symptom
analysis. The optimum assessment of supra-oesophageal
reflux symptoms remains unclear, but it is unlikely that
a single item such as heartburn can accurately indicate
the apparently very heterogeneous nature of extra-
oesophageal symptoms.'?

Clinical applicability

Our findings indicate a need to revisit the clinical
classification of throat symptoms, which traditionally
may have been artificially and over-simplistically
divided into separate ‘conditions’ merely on the basis
of the precise nature of the leading symptom
perceived and reported by the patient on initial
presentation. The implication is that these throat
conditions are not mutually exclusive but in fact
share many similar features and, perhaps, similar aetiol-
ogies. If one seeks to assess throat symptoms, either
clinically or as an outcome measure, then either the
Glasgow and Edinburgh Throat Scale or the Reflux
Symptom Index may be used, with each showing
good overall internal consistency. The symptom of
‘heartburn or indigestion’ does not correlate well with
throat symptoms; this may be contrary to common
expectations.
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Study strengths and weaknesses

To the best of our knowledge, the current study reports
the first factor analysis of the Reflux Symptom Index,
and it has the advantage of including data from large
numbers of ‘throat’ and ‘non-throat’ patients.

In this study, we employed a heuristic approach to
factor analysis rather than an absolute approach — that
is to say, we did not attempt to account for the data
completely by way of underlying factors, but instead
attempted simply to identify the predominant factors
which accounted for the majority of the variance
encountered. We consider this approach reasonable;
however, we were not attempting to generate new
theory but rather to enable comparison of the two
symptom assessment instruments.

The Glasgow and Edinburgh Throat Scale and the
Reflux Symptom Index have differing item-scoring
scales (the Glasgow and Edinburgh Throat Scale uses 0
to 7 and the Reflux Symptom Index 0 to 5). Whilst it
could be argued that this may have some impact on the
magnitude of the correlations seen between items, we
felt it necessary to keep each instrument in its original vali-
dated form, and to accept that the direction of correlation
would at least be the same whatever the scoring scale used.

e Patterns of throat symptoms are currently
used to differentiate between non-voice-
related throat conditions

e Separate, disease-specific symptom scoring
tools have been developed to assess these
individual conditions

e These tools’ reliability, and the degree of
overlap between what they assess, are
currently unknown

e This study found that both the Reflux
Symptom Index and the Glasgow and
Edinburgh Throat Score were reliable
discriminators of throat symptom severity,
but that their underlying factor structures
appeared to be similar, implying that they
assessed largely the same thing

e These results suggest that, considered alone,
non-voice-related throat symptoms cannot be
used to indicate a specific diagnosis

e Heartburn correlated poorly with pharyngeal
symptoms
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Appendix 1. Glasgow and Edinburgh Throat Appendix 2. Reflux Symptom Index

Scale Within the last month, how did the following affect
Do you have any of the following throat sensations? you?
Please indicate by circling the figure which best 0 = no problem, 5 = severe problem
describes how much you are affected.
0 = no problem, 7 = unbearable problem 1 Hoarseness or a problemwith 0 I 2 3 4 5
your voice
Feeling of something 0 1 2 3 4 5 6 7 2 Clearing your throat o 1 2 3 4 5
stuck in the throat 3 Excess throa_t mucus or o 1 2 3 4 5
Pain in the throat 0 1 2 3 4 5 6 7 postnasal drip
Discomfort/irritaton 0 1 2 3 4 5 6 7 4 Difficulty swallowing food, 0 1 2 3 4 5
in the throat liquids or pills
Difficulty in 0 1 2 3 4 5 6 7 5 Co}lghlng after you ate or after 0 1 2 3 4 5
swallowing food lying (.iown. .
Throat closing off 0 1 2 3 4 5 6 7 6 Breatl_nng d}fﬁcultles or 0 1 2 3 4 5
Swelling inthe throat 0 1 2 3 4 5 6 7 choking episodes
Catarrh down throat o 1 2 3 4 5 6 7 7 Troublesome or annoying o 1 2 3 4 5
Can’t empty throat o 1 2 3 4 5 6 17 cough .
when swallowing 8 Sensatlon of some.thmg stuck 0 1 2 3 4 5
Want to swallow all 0 1 2 3 4 5 6 7 in throat or lump in throat
the time 9 Hea}tburp, chest pain, ) 0 1 2 3 4 5
Food sticking when 0 1 2 3 4 5 6 7 1nd1gest10n or stomach acid
swallowing coming up
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