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ABSTRACT

Objective: Measuring vestibular rehabilitation progress with questionnaires can be difficult in
time-limited clinical settings. We developed and tested a new brief tool: Client Oriented Scale of
Improvement for Dizziness and Imbalance (COSIDI), based on validated client-oriented scales for
hearing aids (COSI) and for tinnitus (COSIT), and on wider evidence for involving patients in
specifying the goals for rehabilitation.

Design: We developed the COSIDI with patient and clinician feedback and validated it through
comparison with Dizziness Handicap Inventory (DHI) and Vestibular Rehabilitation Benefit
Questionnaire (VRBQ) during normal clinical appointments.

Study Sample: 91 outpatients in three clinical settings in Cardiff, Swansea and Southampton.
Results: COSIDI improvement scores showed comparable effect size with DHI and VRBQ
(Cohen’s d=1.1 vs 1.2 and 0.64) and correlated highly with the existing measures (r=0.73).
Clinicians found COSIDI to be useful and appropriate for rehabilitation measurement, due to its
patient-focus, brevity and support for goal-setting.

Conclusions: COSIDI is a valid tool for assessing vestibular rehabilitation, used alone or as comple-
mentary to other tools, which clinicians indicated provide useful prompts for patients to consider.
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Introduction

Vestibular rehabilitation is an effective treatment for
many vestibular disorders, but rehabilitation progress is
not straightforward to assess; symptom experiences are
heterogeneous and for many conditions, severity is not
directly reflected by objective measures of vestibular
function (e.g. Strupp et al. 2020). Symptom question-
naires are therefore necessary for rehabilitation assess-
ment. However, ever increasing pressures on clinic time
dues to long waiting lists and staff shortages in many
countries (Amigoni, Lega, and Maggioni 2024; McIntyre
and Chow 2020), mean that rehabilitation progress must
be assessed as efficiently as possible, while remaining
sensitive to individual patient needs. Here we asked: is it
possible to reduce the length of standard dizziness ques-
tionnaires while retaining an equivalent assessment?
Beyond questionnaire length in time-critical clinical
practice, different questions are more or less relevant for

each patient (Dillon, James, and Ginis 1997) An alterna-
tive to having a set list of questions is to allow patients to
set their own priorities for assessing symptom improve-
ment. Involving patients in specifying rehabilitation
goals, and key abilities or situations for which to assess
improvement, has long been recognised as motivating
for the rehabilitation process (e.g. (McKenna 1987;
Wade 2009; Kang et al. 2022). In audiology, this
approach has been adopted for measuring hearing aid
benefit and satisfaction by the client oriented scale of
improvement (COSI), in which patients nominate up to
five listening situations in which help with hearing is
required (Dillon, James, and Ginis 1997). Following the
success of COSI, a similar approach was taken for tin-
nitus (COSIT; Searchfield 2019).

Here we assess the validity and clinical utility of an
equivalent tool for dizziness and imbalance (COSIDI;
Figure 1), closely modelled on COSI and COSIT fol-

lowing proven principles of patient-oriented
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Figure 1. An example COSIDI form used in the study. The instructions attached to the table were: Please list up to five situations
that you find challenging due to your dizziness or imbalance (or related reasons, for example, due to anxiety associated with your diz-
ziness). It is best to provide examples that you encounter frequently (for example getting up from a chair, or going to the supermar-
ket), so that you will know if they have improved when you have your follow-up appointment. Patients often provided fewer than 5
examples (see results). A slightly improved form, following feedback, is available in Supplementary material S1.

measurement in a format already familiar for many
audiologists. Before vestibular rehabilitation begins, the
patient lists up to 5 common situations that trigger
their dizziness (e.g. getting up from a chair, shopping)
and symptoms are rated before rehabilitation and again
at a follow-up appointment. Given that COSIDI aims
to enable straightforward outcome assessment during
busy clinical appointments, we aimed to validate
COSIDI during routine NHS outpatient practice with
the full variety of diagnoses and follow-up durations
that this entails.

Methods
Tool development

COSI and COSIT ask patients to rate both improvement
and current ability. We adopted the latter approach since
COSI ability showed higher reliability than COSI
improvement (Dillon, James, and Ginis 1997).

The wording and arrangement of COSIDI was
then developed through two rounds of iterative con-
sultation with practicing clinicians (audiologists and
physiotherapists) and a volunteer patient advisory
group in South Wales (N =6 with range of vestibular
conditions), following UK standards for public
involvement in research. Different versions of

COSIDI were produced, reflecting implementation
differences existing in COSI, COSIT and other
goal-directed rehabilitation approaches: One version
was phrased to ask for difficulties, where a higher score
meant stronger symptoms; another version asked for
goals, where higher scores meant rehabilitation pro-
gress towards goal. Members of the advisory group
were consulted in semi-structured interviews about the
clarity, intuitiveness and ease of use for these different
aspects of the design (with the option a phone call or
providing written comments for inclusivity).

Feedback indicated general support for the approach
and a preference for higher scores meaning worse symp-
toms, resulting in the COSIDI tool presented in Figure
1. See Supplementary material S2 for further details.

Tool validation
Participants

91 patients consented and completed an initial COSIDI
(age mean 58, SD 14, range 24 to 89; 64 Female, 20
male, 7 not stated), recruited through three outpatient
clinics in Swansea Bay University Health Board
(N=24), Cardiff and Vale University Health Board
(N=40) and University Hospital Southampton NHS
Foundation Trust (N=27). Patients were eligible for
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recruitment if they were to be seen for vestibular
rehabilitation with a follow-up appointment, were over
18, and judged to have capacity and sufficient under-
standing of English to provide informed consent.

Patients had a range of diagnosed presentations,
including peripheral vestibular hypofunction or paresis,
suspected neuritis or labyrinthitis (N=46); BPPV
(N=17); PPPD, functional neurological disorder or
other central chronic conditions (N=15), vestibular
migraine (N =9, often in addition to other diagnoses),
Meniere’s Disease (N =4), vestibular schwannoma
(N=4), and Ramsay Hunt syndrome (N=1).

All aspects of the study had NHS ethical approval
(IRAS number 328977).

Materials

The COSIDI design chosen by the advisory group and
used in the study is shown in Figure 1. Participants or
their clinician filled in the left-hand section during their
first appointment, and the second half in their first
follow-up appointment (most patients only have one
follow-up). Each situation is scored from zero (never or
hardly ever) to 4 (always or almost always). For simpli-
city item scores were simply added to produce a total
score, even though some patients provide fewer exam-
ples than others (taking an average made no practical
difference to results, see Supplementary information S5).
The main purpose of a rehabilitation measurement is to
assess progress within individual patients, but for com-
parisons across patients, the raw summed scores can be
converted to relative improvement (see analysis section).

The COSIDI was compared to existing question-
naires already in routine use in the participating clinical
settings. In two of the clinics this was the Dizziness
Handicap Inventory (DHI; (Jacobson and Newman
1990)) and in one clinic it was the Vestibular
Rehabilitation Benefit Questionnaire (VRBQ) (Morris,
Lutman, and Yardley 2009). The ethical context of the
study, being performed in hard-pressed NHS clinics
with long waiting lists, meant that there was no possi-
bility to extend clinic time by adding measures that
were not already part of clinical practice at those sites
(other than COSIDI itself).

Procedure

The COSIDI was simply added to the usual clinical
procedures at each site. No other change in practice
or patient experience occurred for the purposes of
this study. Patients or their clinician filled out the
COSIDI form in their initial and first follow-up

INTERNATIONAL JOURNAL OF AUDIOLOGY 3

appointments in addition to the DHI or VRBQ. All
other procedures were unchanged from standard clin-
ical practice.

Follow up appointments were between 8 and
32 weeks following first appointment, following routine
clinical scheduling: Cardiff mean =18.3 weeks (SD =
8.8); Swansea, 13.5 (5.7); Southampton 13.1 (5.8). All
first appointments and the majority of follow-ups were
face to face, while a small minority of follow-ups were
by telephone as per the routine clinical practice in each
site. No additional assessment was possible for the pur-
pose of test-retest reliability with short interval.

At the end of the study, all participating clinicians
(N=13) were invited to provide brief qualitative feed-
back, using an anonymous online questionnaire with the
following prompts: Did your patients fill COSIDI out
themselves, or did you do it in discussion with them?; If
patients filled it in themselves, did they understand the
instructions and layout? Do you think COSIDI is a useful
and efficient clinical tool?; Do you have any further com-
ments (e.g. things you found worked well, things that are
missing from COSIDI, or tips for how to use it)?

Analysis

The main outcome assessments were comparison of
effect sizes for capturing rehabilitation effects (initial to
follow-up appointment) and correlation of COSIDI
improvement with DHI and VRBQ improvement. For
correlations, we calculated percentage improvement rela-
tive to the initial score (100*(initial-followup)/initial) as a
simple way to place the DHI, VRBQ and COSIDI onto
comparable scales from 0 to 100 (percentage improvement
also has the advantages of calibrating for different use of
the scale between patients, and being identical whether
taking an average or sum over COSIDI items). Analysis
was limited to patients for whom both COSIDI and DHI
or VRBQ were completed at follow-up and at least two sit-
uations were provided for COSIDI. We also tested
whether COSIDI correlated with the subscores of DHI
(functional, emotional, physical) and VRBQ (Dizziness,
Anxiety, Motion-Provoked Dizziness, and Quality of Life).
Further analyses in response to clinician feedback are
described in results. Qualitative responses were analysed
using template thematic analysis following prompt topics
with the epistemological approach of critical realism.

Results
Patient retention and descriptives

76 attended follow-up appointments, but 5 did not
complete both questionnaires (due to time pressures
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Figure 2. A. Initial and follow-up scores for COSIDI, DHI and VRBQ for each patient (Cohen’s d represents effect size for the
change; box plots provide median, interquartile range and range). B. Correlation between COSIDI improvement (%) and DHI
improvement (black dots) or VBRQ improvement (grey dots). Positive values represent improvements — i.e. reductions in scores
between clinical appointments. Negative values represent worsening scores.

or wellness). One patient provided only one situation,
so their data was not analysed, leaving N=70 for
analysis (DHI 47, VRBQ 23, see Supplementary Table
S3 for diagnoses and demographics). N=70 is suffi-
cient to detect correlation of r=0.29 (alpha = 0.05
and 1-beta = 0.8), well below what we would con-
sider acceptable convergent validity (r > 0.5).

The average number of COSIDI situations listed
was 3.8, ranging from 2 to 5 (for analysed data), mean-
ing nearly 350 situations listed in initial appointments
and 250 rated again at follow-up (see Supplementary
information S4).

Validation

The effect size for changes in COSIDI score between
appointments was large (Cohen’s d =1.13), similar to
the effect sizes of 1.24 for DHI and 0.60 for VRBQ
(Figure 2A).

COSIDI showed good convergent validity. Figure
2B shows the correlation of COSIDI improvement
with DHI and VRBQ improvement (r=0.73,
p <0.001). Reassuringly, COSIDI improvement corre-
lated well with both DHI and VRBQ independently
(DHIL black dots: r=0.75, p<0.001; VRBQ, grey
dots, r=0.72, p < 0.001). For comparison, the conver-
gent validity values reported for the DHI and VRBQ

themselves range from r=0.27 to .77 and those for
COSI and COSIT range from r=0.27 to 0.66 (Dillon,
James, and Ginis 1997; Morris, Lutman, and Yardley
2009; Searchfield 2019).

COSIDI improvement correlated with improve-
ment in all DHI subscores (physical, r=0.66; emo-
tional, r =0.61; functional, r=0.60) and with VRBQ
subscores for Dizziness, Motion-Provoked Dizziness,
and Quality of Life (r=0.40, 0.41 and 0.49, respect-
ively), but not anxiety (r=0.16). For these six sub-
scores that correlated with COSIDI, interestingly the
correlation was consistently higher at follow-up
appointments (r=0.79, 0.76, 0.72 for DHI and 0.61,
0.65, 0.53 for VRBQ) than at first appointments
(r=0.34, 0.29, 0.43 for DHI and 0.35, 0.28, 0.27 for
VRBQ).

A lower bound for test-retest reliability for COSIDI
was estimated as r=0.64 (p<.001) using initial and
follow-up appointments; we would expect this value
to be higher if two time points could have been meas-
ured without rehabilitation taking place in between.
For reference, the test-retest reliability for COSI was
0.84 for two timepoints between which little improve-
ment took place (Dillon, James, and Ginis 1997).
Since observed correlations between measures are lim-
ited by reliability (Spearman 1904), the correlation of
r=0.73 between COSIDI and DHI/VRBQ implies that
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Table 1. Themes and illustrative quotes arising from semi-structured clinician feedback. Further details are in Supplementary

information S7.

Qualitative theme N clinicians mention

lllustrative quotes

Tailored to the patient’s needs and avoids questioning them about things that are

not relevant; ; quicker than the other questionnaire we have traditionally used,
and is patient-centred rather than generic

It doesn’t always capture improvement in symptoms as the situations and

categorizations of symptoms are too broad

| think it helps them to set a few so that they have multiple measures of success. The

fact that we were doing the study made me set goals achievable in 8 weeks
instead of longer-term goals which can be demoralising if the patient doesn't
meet them.

the VRBQ was more beneficial for some patients as it made them think of things

they hadn't considered; sometimes the DHI may highlight a problem that the
patient hasn’t mentioned

Patient-focus and efficiency 8
Perceived low sensitivity to small change 2
Supports goal-setting 4
DHI or VRBQ questions provide useful prompts 2
Suggestions for improvementq 2

I do think the wording on the questionnaire could be simplified to make it more

readable (e.g. My dizziness or imbalance makes this situation difficult ... ) ; Might
be good to have a scoring system which make it easier to audit as an outcome
measure.

COSIDI has retest reliability >0.8 (see Supplementary
information S6).

Qualitative clinician feedback

Nine survey responses were received (out of 13 clini-
cians who used COSIDI during the study). Response
themes are presented in Table 1, with further quotes
in Supplementary material S7. All reported that
COSIDI was mostly or always filled out by the clin-
ician in discussion with the patients during appoint-
ments, rather than by the patient themselves.

Analyses following feedback

To assess the concern that COSIDI may fail to cap-
ture some improvements, we analysed the number of
patients where COSIDI showed no improvement
when DHI or VRBQ did show an improvement, and
compared this to the number when COSIDI showed
an improvement while DHI/VRBQ questionnaire did
not (COSIDI is not a diagnostic or categorisation
tool, so we do not use ROC curves or assess categor-
isation success). It can be seen in the lower right
quadrant of Figure 2B that there are 7 cases where
COSIDI showed zero or negative change when DHI
or VRBQ shows at least some positive improvement.
For the symmetrically opposite case in the top left
quadrant, there were five cases where COSIDI showed
improvement where DHI or VRBQ showed a worsen-
ing or no change. A Chi square test found no differ-
ence between these rates (against the expected
distribution if they were symmetrical, X><1, p > 0.8).
Therefore, we found no evidence that over the whole
cohort COSIDI failed to capture improvements more
commonly than DHI or VRBQ.

Discussion

No tool is perfect for assessing rehabilitation progress
in the complex and heterogenous domain of vestibu-
lar and dizziness conditions. Given ever-increasing
pressure on clinic time from waiting lists and staff
shortages, it is essential that a clinical tool is prag-
matic, efficient and intuitive for both patients and
clinicians, as well as providing satisfactory convergent
validity with other measures. The results of this study
indicate that COSIDI fulfils these minimum criteria,
although we could not optimally assess retest reliabil-
ity (note that internal consistency cannot be assessed
for a tool without items). The improvement effect size
was similar or larger for COSIDI compared to the
existing questionnaires. Although COSIDI is short
(and some patients only provided 2 or 3 items),
potentially making it noisy, it gains power in return
by focussing on situations selected by the patients
themselves, and thus avoids diluting the measurement
with questions that are less relevant for some individ-
uals. The correlation of COSIDI improvement with
the existing questionnaires (convergent validity) was
at least as good as the convergent correlations
reported when those questionnaires were validated
themselves, or when COSI and COSIT were validated
(Dillon, James, and Ginis 1997; Morris, Lutman, and
Yardley 2009; Searchfield 2019).

The majority of clinicians were positive about
using COSIDI for its brevity and patient focus, but
two clinicians voiced concern about its sensitivity for
capturing small improvements. Indeed, there were
seven cases where COSIDI showed no improvement,
while DHI or VRBQ showed at least some improve-
ment. These cases may have disproportionately fallen
to the clinicians who reported the concern, but statis-
tically, this scenario was no more likely than COSIDI
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showing improvement when DHI or VRBQ did not.
There was no particular pattern in the situations
listed in these cases. We conclude that insensitivity
may occur sometimes due to heterogeneity in recov-
ery and self-report, but does not represent any sys-
tematic issue with capturing improvement with a
small number of situations or the five point scale
(given also that the effect size was equivalently large).

An important theme in the clinician survey was
the beneficial use of relevant and achievable goals for
individual patients, which echoes established princi-
ples of patient-guided goal setting in many types of
rehabilitation (McKenna 1987; Wade 2009). Clinicians
do not need a form like COSIDI to do this, but some
clinicians reflected that COSIDI helped support them
in this discussion with patients, and focussed the dis-
cussion on situations and goals relevant for the time-
scale of follow-up appointments (around 8weeks).
This was considered worth the time input as part of a
establishing a customised vestibular rehabilitation
regime or Individual Management Plan (Grenness
et al. 2015).

On the other hand, clinicians also reflected that the
range of explicit prompts contained in existing ques-
tionnaires like DHI and VRBQ are useful for patients
to consider. Indeed, one clinician noted that a couple
of patients said that they could see the benefit of both
questionnaires and felt they served different purposes.
Other questionnaires with similar items, such as the
Vertigo Symptom Scale, VSS (Yardley et al. 1992)) or
the Activities-specific Balance Confidence Scale. ABC
(Whitney, Hudak, and Marchetti 1999) would also
fulfil this function. Therefore, both styles of question-
naire have advantages, and whichever is used formally
by clinics to audit or assess rehabilitation improve-
ments, the other could be used as a complementary
tool for prompts, or to support goal discussion.

Interestingly, the VRBQ anxiety subscore did not
correlate with COSIDI, while all the other VRBQ and
DHI subscores did (including the emotion subscore
of DHI). In some previous research the anxiety sub-
score was insensitive to rehabilitation improvement
(e.g. (Lilios et al. 2023), but this was not the case in
our data. The anxiety subscore has three questions
focussed on ‘somatic anxiety’ (Ree et al. 2008): I get a
feeling of tingling, prickling or numbness in my body; I
feel as though my heart is pounding or fluttering; I
have difficulty breathing or feel short of breath. These
are quite distinct from the emotional subscore of
DHI, which assesses, for example, frustration, cogni-
tive anxiety (worry) and depression related to balance
problems. COSIDI focusses on functional situations

that are problematic, and although anxiety is included
in the instructions, the format primes patients to con-
sider dizziness over anxiety. Patients occasionally
listed worry about certain situations, but most did
not. We speculate that these factors explain the low
correlation with the VRBQ anxiety questions. Anxiety
would require separate measurement if relevant
(though it is reassuring that the correlation extends to
the emotional subscore of DHI).

COSIDI is designed as a tool for measuring change
within individuals, rather than for comparing across
individuals at a single time point. We should there-
fore be cautious in interpreting the raw scores from
initial or follow-up appointments. However, it is intri-
guing that correlations between COSIDI and the other
questionnaires or subscores were consistently stronger
at follow-up than at the first appointment (this repli-
cated across the DHI and VRBQ, which were also dif-
ferent cohorts). Part of this difference may reflect
slightly larger variance in scores at follow-up, where
some patients had recovered, while others had not
(narrower variance hampers correlation). However,
the difference in variance was not large (perhaps due
to attrition bias reducing variance), and cannot fully
account for the different correlation strengths. We
speculate that patients understand their symptoms
better by the time of follow-up and they also have
met the scales before, so they may provide more con-
sistent answers across questionnaire types (reducing
measurement error).

Limitations

The study was carried out as a minor addition to
standard clinical practice. This meant that different
patients did the DHI or VRBQ because we did not
change the questionnaire already in use in each clinic.
We used % improvement scores to normalise onto
the same scale. This procedure could increases noise
when initial scores are low, but given most initial
scores were medium to high, The advantages of %
improvement (calibrating for different use of the
scale, and for different numbers of items) appeared to
outweigh this disadvantage. Since COSIDI’s conver-
gent validity was replicated for DHI and VRBQ in
separate patient samples, this aids generalisability.

The ethical context also meant we could not meas-
ure test-retest reliability over a short period where
dizziness had not changed. Instead, we provide a
lower bound, and also rely on the convergent validity
correlations to show that COSIDI must be a reasonably
reliable measure, or else correlations with other



measures would be limited, as
Supplementary information S6.

The natural clinical settings provided a wide range
of diagnoses and follow-up times, which no doubt
add variance to the rehabilitation improvement meas-
ured. Such variance could be problematic in a study
of outcomes, but here we simply assess whether one
questionnaire provides similar information to another,
and therefore variance is needed, whatever its source.
One effect of different follow-up times may have been
to limit the effect-size for VRBQ, since average
follow-up was shorter for this cohort.

explained in

Guidance for use

The COSIDI is available in Supplementary informa-
tion S1 (with minor improvements to wording and
scoring guide). The most important principle for use
is to choose situations that will be encountered often
enough for the patient to judge them again at follow-
up. Clinicians and patients achieved this successfully
in our study, with only 3 situations (out of 250) not
able to be judged at follow-up.

Most clinicians needed to discuss the situations
with patients during the appointment, and support
them in choosing the most appropriate (e.g. one clin-
ician reflected: I think it does need to be done in dis-
cussion with patients in order to be used most
effectively, especially as it is not in the format of ques-
tionnaire that most people will have seen before).

Some clinicians reflected that questions in the DHI
or VRBQ would be helpful prompts for the COSIDI
as complementary tools. Likewise, COSIDI could be
used complementarily with other questionnaires (e.g.
VSS or ABC). If an assessment of somatic anxiety is
required, such items would need to be explicitly
prompted, or else a different tool would be needed.

To aid the rating of these situations, one clinician
advised that Goals need to be as specific as possible
(i.e. standing washing up for 10 minutes vs. washing
up) in order to be measurable. Some COSIDI forms
reflected this, with specific timescales listed for situa-
tions (e.g. passenger in car for a few minutes; shopping
in supermarket for 30 minutes), while the majority did
not (e.g. passenger in car; supermarket). The more
specific approach is bound to help a patient calibrate
their responses at follow-up, but our study shows that
the briefer approach also provides validated rehabilita-
tion measurement.

One of the advantages of COSIDI is that it pro-
vides a clear visual representation of change, both
absolute and relative improvement. When a score is
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needed, we recommend a simple sum across situa-
tions to meet the ethos of efficiency in-clinic (per-
centage improvement is not needed unless comparing
across may
list between 1 and 5 situations, there was no clear
advantage for using an average in our analysis

questionnaires).  Although patients

(Supplementary information S5). This may be because
the number of listed situations also reflects severity to
some degree, if patients more readily think of more
situations where they struggle.

Summary

COSIDI offers a simple patient-focussed method of
visualising and measuring rehabilitation progress, cor-
relating well with existing dizziness questionnaires. It
mirrors the successful COSI and COSIT tools for
hearing aids and tinnitus (Dillon, James, and Ginis
1997; Searchfield 2019). No questionnaire represents
the ground truth of rehabilitation progress. COSIDI is
limited but focussed on what affects individuals, while
DHI and VRBQ are more comprehensive but may
dilute measurement with questions less relevant to
some patients. One approach recommended by clini-
cians in this study would be to use COSIDI as an effi-
cient tool to support goal setting and to measure
progress, while using DHI or VRBQ informally to
provide prompts for patients to consider.
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