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1.1 Introduction 1

Chapter 1 Introduction

1.1 Introduction

Vestibular disorders are common among adult population? implicating a major health
and cost issues®®; yet, require frequent visits to the health care centers®. Furthermore,
their assessment is challenging®, because symptoms produced by these disorders are
subjective and imprecise(”; that is, difficult for patient to report and require much effort
from physician to understand and quantify®. Additionally, symptoms may present in
various patterns; such as, acute, episodic, and chronic presentations and can be
consequences of a wide range of mixed differential diagnosis, e.g., peripheral or central,
unilateral or bilateral, and vestibular and non-vestibular origins®. Moreover, there is
also lack of conspicuous and consistent formula to define vestibular symptoms and

disorders9,

Consequently, this inconspicuousness and inconsistency around the consequences of
vestibular disorders has halted the scientific progress in the field. The Barany society
has realized this fact and took the initial step by classifying the vestibular symptoms
and providing specific definition for each of them@®. Moreover, researchers and
clinicians have found a potential way to overcome the problem of vestibular symptoms’
quantification; that is, development and utilization of related patient-reported outcome
measures (PROMSs) through reliable and validated questionnaires, and this solution has
increasingly gained reputation and assent in various fields of medicine including

vestibular specialtyV.

Because of the anatomical and physiological nature of the vestibular system; that is,

balance between the right and left peripheral sides of the system, majority of the
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disorders arises from imbalances between the two sides (right-left asymmetry). As a
result, unilateral peripheral vestibular disorders (UPVD) are the commonest
disorders®? 13, Further, there are factors that delay the recovery of the symptomatic
imbalance, thereby the condition enters the chronic stage. Among these factors,
permanent deficit, insufficient central compensation, psychological issue, and halted
vestibular adaptation because of overreliance on visual cues; that is, visual

dependency™®.

Unfortunately, substantial number of patients with chronic UPVD are reluctant to
classical treatments such as medications and surgery®®). Fortunately, they respond well
to different modalities of vestibular rehabilitation; accordingly, these modalities have

gained acceptance and popularity®,

Among these modalities of rehabilitation, repeated optokinetic stimulation is a potential
approach that promote vestibular adaptation by strengthening the vestibulo-ocular
reflex (VOR) gain. The process can be initiated through exposing the patient to visually
conflicting environments®?"). thereby decreasing the retinal slip and enhancing the VOR
gain. Consequently, it efficiently enhances vestibular adaptation and decreases visual

dependency®.

It would be a great help to the patients and health institutions, if home-environment
used as a setting for rehabilitation protocols. Luckily, videos of daily activities that
contain visually conflicted scenes could be used as home-based rehabilitation protocol
for optokinetic-training®. Accordingly, a group of video clips, specifically produced
for optokinetic-training, was created by Gabrielle Pierce, a doctor of physiotherapy.
They contain complex moving patterns and videos of forward and reverse car driving

in busy and visually conflicted places such as bridges and repeated pattern roads®@.

Concerning vestibular specialty, there are many validated PROMSs; however, two of

them have been extensively used as an outcome measures (OMs); that is, first,
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Dizziness Handicap Inventory (DHI) that measure the physical, emotional, and
functional impacts of vestibular disorders®Y) and the second, Vertigo Symptom Scale
(VSS) that measure the frequencies of vestibular symptoms and their concomitant
autonomic-anxiety symptoms®?. The two aforementioned PROMSs have been cross-
culturally validated (translation, cross-cultural adaptation, and validation) to different
languages all-over the globe; accordingly, in the vestibular field, they were used as

efficient outcome measures in pre and post treatment protocols®328),

The population of interest in this dissertation was derived from Kurds. They populate a
wide area in the Middle East. There is a wide discrepancy in estimates of the total
number of Kurds, which range broadly between 15 to 25 million. Kurdish is a member
of the Indo-European family of languages, and is now official in Irag; it consists of two

main dialects: central Kurdish (Sorani) and northern Kurdish (Kurmanji)®®.

To the best of our knowledge, until now, there is no any cross-culturally validated
PROMs in vestibular specialty that can be used by Kurdish medical community to
quantify these demanding disorders; moreover, in this locality (Sulaimani governorate,
Iraq) we could not find reported studies related to home based vestibular rehabilitation

protocols.

Accordingly, in this dissertation, a randomized double-blinded controlled trial was
implemented in Sulaimani governorate, to verify the effectiveness of video optokinetic-
training protocol (VOP) in patients with chronic UPVD having visually induced
vestibular symptoms (dizziness, vertigo, and unsteadiness when they exposed to
visually conflicted environments). However, as a preliminary necessary step and to
supply the work with validated Kurdish PROMs, the study has also cross-culturally
validated both DHI and the short form of VSS into central Kurdish dialect; that is DHI-
CK and VSS-SF-CK, respectively.
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Chapter 2 Reliability and Validity of a Central
Kurdish Version of the Dizziness Handicap

Inventory

2.1 Abstract

2.1.1 Background

Vestibular disorders are common and are associated with major health and cost issues.
their assessment is challenging, because their symptoms and consequences are
imprecise, subjective, and difficult to study and quantify. The Dizziness Handicap
Inventory (DHI) is a widely used patient-reported outcome measures (PROMS) in the
vestibular field and it has been cross-culturally validated to many languages across the
globe.

2.1.2 Objective

The objective of this study was to cross-culturally validate the Dizziness Handicap
Inventory in to central Kurdish dialect (DHI-CK); that is, cross-cultural adaptation

(translation and cultural adaptation) and verification of its reliability and validity.
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2.1.3 Methods

A cross-sectional study was utilized to measure the impacts of vestibular disorders.
Along with the DHI-CK, two comparators were introduced: The Visual Analogue
Scale and the Clinical Test of Sensory Interaction and Balance. External and internal
reliability were tested with intraclass correlation coefficient (ICC) and Cronbach’s

alpha/composite reliability, respectively.

2.1.4 Results

Patients (n = 301; mean age = 44.5 + 15.2 years; 59.8% women) presenting with
vestibular symptoms for at least 30 days who were diagnosed with a vestibular disorder
and healthy participants (n = 43; mean age = 42 = 17.9 years; 62.8% women) (N = 344).
The DHI-CK and its three sub-scales—Physical, Emotional, Functional—exhibited
good to excellent external reliability: ICCs in the test-retest were 0.93, 0.88, 0.91, and
0.92, respectively. Cronbach’s alphas were 0.87, 0.71, 0.75, and 0.73, respectively.
Convergent validity was supported by Spearman’s correlations between the DHI-CK
and the comparators. The Mann-Whitney U Test and the receiver operating

characteristic curve analysis confirmed discriminating validity.

2.1.5 Conclusion

The DHI-CK was cross-culturally validated. It is a reliable and valid tool that can be
used by clinicians and researchers to quantify vestibular disorder outcomes in Kurdish-

speaking populations.
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2.2 Introduction

Vestibular symptoms are common and are associated with major health and cost
issues®.  Patients with vestibular disorders require frequent visits to primary care
centres®; furthermore, their assessment is challenging, and the symptoms and
consequences produced by these disorders are imprecise, subjective, and difficult to
study and quantify("). Objective findings such as caloric tests, laboratory results, and
even radiological investigations are of limited value if they do not coincide with clinical
findings®?. Therefore, over the past few decades, researchers and clinicians presented
a satisfactory solution to quantify the symptoms through development of suitable
instruments: patient-reported outcome measures (PROMs), which are typically
complete via self-administered questionnaires. PROMs are a quick, authentic way to

measure the impacts of demanding disorders®*: 31,

However, for PROMs to be qualified, they must be reliable; otherwise, performing
clinical research and/or practice with instruments of poor quality is unethical and a
waste of resources®. The outcome data of any measurement-instrument are
trustworthy only if that instrument has been academically subjected to reliability and

validity testing®V.

Translation of a valid instrument to another language may dissipate its quality because
of cultural differences among populations. Therefore, in addition to translation and
cultural adaptation, reliability and validity must also be repeated and reported in

harmony with the noted guidelines®®).

The Dizziness Handicap Inventory (DHI) (Appendix 1) was developed by Jacobson
and Newman®Y. It is a widely used PROM in the vestibular field®. The 25-item tool
comprises three sub-scales: physical (DHI-P; 7 items), emotional (DHI-E; 9 items),

and functional (DHI-F; 9 items). For each item, the respondent must select one of three



2.2 Introduction 8

responses, each assigned a specific value (yes = 4, sometimes = 2, and no = 0). The total
sum of the scores in three sub-scales (DHI-T) range 0-100, with higher score indicating

greater self-reported handicap.

The original English version of the DHI has been cross-culturally validated in many
other languages, including several languages that are spoken in the Middle East:
Hebrew®), Arabic®), Persian®”, and Turkish®®),

To our knowledge, there is no validated vestibular PROM in Kurdish; therefore, the
study has cross-culturally adapted the DHI into Central Kurdish dialect (DHI-CK) and
verified its reliability and validity.
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2.3 Methods

2.3.1 Ethics

The present study commenced after obtaining approval (no. 43B) from the Ethical
Committee of the College of Medicine, Sulaimani University, Irag. This study was
conducted in accordance with the 2008 Declaration of Helsinki. Participants who met

the inclusion criteria were enrolled after providing informed, written consent.

2.3.2 Cross-cultural adaptation

Steps recommended in two related guidelines by Wild and colleagues and Beaton and
colleagues were followed during this process®® 39,

2.3.2.1 |Initial stage

The initial stage comprised three steps:

2.3.2.1.1 Endorsement for cross-cultural adaptation to Kurdish
was granted from professor Jacobson (Appendix 2), the original
developer@V,

23212 We ensured that translated questions were
understandable. Words or expressions that are not familiar must be
substituted by the most appropriate ones without losing their meaning.

23213 We implemented necessary focus-group sessions
(consisting of 7 otolaryngologists) according to specific guidelines;

that is, Stalmeijer and colleagues and Wong®“®: 41,
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2.3.2.2 Translation stage

The DHI was translated from English to Central Kurdish twice: the first copy (C1) by
an expert otolaryngologist and the second (C>) by a professional bilingual translator.
Both were synthesized to form Ci/>. During synthesis, vague words were clarified, and
formal expressions were popularized (e.g. ‘dancing’” was changed to ‘shayi’, which
represents a traditional celebration; and the translated word for ‘embarrassed’ was

replaced by a more popular Arabic word).

Then, the C1/> was back-translated to English and compared with the original version—
which revealed they were congruous—followed by minor editing for the pre-final copy.
Next, a pilot study was conducted with 12 educated patients with good linguistic skills
from the target population to clarify the questions. The content and face validity was
assessed through a specifically designed rating scale (Appendix 3); through this scale,
patients from the pilot test and members of the FG have rated each item. Furthermore,
the face and content were excellently (91%) validated by the FG (Appendix 4).
Eventually, after proofreading, the final version was created (Appendix 5), and the
procedure was reported to the College of Medicine — University of Sulaimani (hereafter,

“the institute”).

2.3.3 Design and Participants

2.3.3.1 Design of the study

A cross-sectional survey was utilized to perform the study; however, for the reliability

subgroup, the survey was converted to a short-term longitudinal.
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2.3.3,2 Participants and enrolments

23321 Setting: enrolment occurred in two well-resourced

tertiary clinics that cover a considerable amount of the Sulaimani

governorate in Iraq.

23322 Participants: before inclusion participants’ cognitive

state was assessed through a general clinical examination;
additionally, for older participants (aged > 65 years), the Mini-Mental
State Examination was also utilised. Inclusion criteria were as follows:
aged 18 to 79 years, having vestibular symptoms for at least 30 days,
received an objective diagnosis of a vestibular disorder, and passing
the cognitive assessment. Participants who could not answer or were
unable to perform objective tests and those with associated non-

vestibular pathology were excluded from analyses.

23323 Duration subgroups: to assess the discriminating validity

of the tool, based on the duration of vestibular symptoms, included
patients were categorised into two subgroups: 1 (symptoms for 1-6

months) and 2 (symptoms for 7—180 months).

23324 Reliability subgroup: patients in the reliability subgroup

(n=70), were rated on two occasions. The interval between occasions
was 1 to 5 days for both PROMs; while, for the below mentioned
objective test; that is, the clinical test of sensory interaction and
balance (CTSIB) the interval was 1 to 2 hours (to avoid the effects of
in-between rehabilitations and/or central adaptation). The time of the
second rating was adjusted by the interviewers per patients’

availability.
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2.3.3.3 Interviewers (raters)

The DHI is a self-administered tool; therefore, the interviewer’s role was minimal (19);
however, because of the inclusion of illiterate participants, the survey involved two
interviewers with proximate abilities. The job of the interviewers was to introduce the
task, provide any necessary explanations, and/or read the items to participants who

could not read.
2.3.3.4 Sample size

The sample size was determined based on the participant-to-variable ratio of at least 10
participants for each item®“?. Accordingly, it was estimated that 301 patients would be

sufficient. From March 2017 to June 2018, patients were included in the study.
2.3.3.5 Randomization process

While patients were receiving the results of their tests or rehabilitation treatments, they
were invited to participate. Those who consented and met the inclusion criteria were
systematically numbered. The first patient was selected randomly followed by a

constant interval selection.
2.3.3.6 Measurement errors and recall bias

Steps were taken to minimize measurement errors and recall bias such as changing the
sequence of the questions, applying a similar setting, excluding unstable patients, and
not interfering with the patients during response selection.
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2.3.4 Comparator instruments

In addition to the DHI-CK, the following two other outcome measures were introduced:
2.3.4.1 Visual Analogue Scale (VAS)

The VAS has been widely used as an outcome measure. de Boer and colleagues®?)
concluded that the VAS has good psychometric properties. Because of the lack of any
validated PROMSs in Kurdish that can measure the same construct, VAS was utilized as
a comparator. A printed scale with one-hundred fractions from zero to 100 was used:
in which, zero denotes no-handicap and 100 denotes maximum-handicap (Appendixes
6 and 7). Patients were asked to score his/her overall resultant handicap (VAS-T) since
vestibular symptom onset.

2342 CTSIB

Participants were asked to maintain balance for three trials in six conditions. They were
standing with both legs and feet close together, wearing socks, and looking forward
with each palm over the corresponding shoulder. The six conditions were as follows:
1) stable and flat surface with eyes open, 2) stable and flat surface with eyes-closed, 3)
stable and flat surface with eyes-open and wearing a visual-conflict dome, 4) compliant
spongy surface with eyes open, 5) compliant spongy surface with eyes closed, and 6)
compliant spongy surface with eyes open and wearing a visual-conflict dome
(Appendixes 8 and 9). Any trial was completed if the participant could or could not
maintain his/her balance for 1 minute, moving palm or foot, loss of balance, seeking
assistance, or opening eyes in the eyes-closed condition. Second and/or third trials were
only needed if the participant could not complete the 1 minute in the preceding trial.
For each condition, the sum was calculated by dividing the total seconds for available
trial/s on number of trial/s for that condition, while the total score (CTSIB-T) was the

total of all six conditions®®.
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2.3.5 Hypotheses

DHI-CK and the designed VAS for this study are subjective scores; they are cumulative
measures for the same construct; i.e. the overall handicap induced by vestibular
disorders from the onset of symptoms to the time of rating. However, CTSIB-T is an
objective score that measures the steadiness at a specific time; i.e. the time of testing®?.
Appropriately, to assess the concept and the discriminating ability of the instrument on
the base of the duration (elapsed time from the beginning of the symptoms to the time
of rating), patients were categorized into two subgroups and devised the following
hypotheses:

2.3.5.1 Convergent validity

2.3.5.1.1 In all patients, the positive correlation between the DHI-
T and VAS-T would be adequate;

23512 In all patients, the negative correlation between CTSIB—
T with both DHI-P and DHI-F would be moderate because they are
measuring the steadiness in two distinct ways (objective and
subjective).

2.3.5.2 Discriminating validity

2.3.5.2.1 The distribution of the four DHI scores (three sub-scales
and total) would be the same across patients’ subgroups because the
scores are a cumulative measure and are not related to the amount of
time elapsed; however, it would differ between the all
patients/subgroups and the healthy group because the tool was

originally designed to measure the impacts of vestibular disorders.
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2.3.6 Statistical analyses

2.3.6.1 Data screening

Records with missing values were pair-wise excluded. Ceiling and floor effects were
absent in the three outcome measures. Considering our sample size, an absolute value
for standardised Z-score greater than 3.29“% and absolute values greater than 2 and 7
for skewness and kurtosis®) respectively, were considered as non-normal; moreover, a
chi-square critical value of < 0.001 in Mahalanobis distance was considered a

multivariate outlier®”,

The scores of 24 questions and the four scales were distributed normally, as none of
them exceeded these cut-off points. However, the normality was violated by Item-E15,
in which, absolute skewness and kurtosis were 3.32 and 9.7, respectively (Table 4), and
Z-scores of each of the 16 cases were 3.88 (> 3.29); therefore, they were considered as
a potential univariate outlier. Necessarily, using IBM SPSS macro from DeCarlo®® the
multivariate distribution for all 25-items were tested, which revealed asymmetry and
significant p-values for both skewness and kurtosis (Mardia’s test). Non-normality is
expected in ordinal data such as Likert-items®®): consequently, the study followed Feng

et al.®® and utilized non-parametric tests instead of log-transformation.

2.3.6.2 External reliability

Because of the involvement of two specific interviewers, the choice of the model, type,
and the definition of intraclass correlation coefficient (ICC) were two-way mixed-
effect, mean of k interviewers, and absolute agreement, respectively. Referenced values
of < 0.5, from 0.5 to 0.75, from 0.75 to 0.90, and > 0.90 indicate poor, moderate, good,
and excellent reliability, respectively®b,
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2.3.6.3 Internal consistency

For examination of the internal consistency of the instrument, the following six
variables and their corresponding referenced values were used and followed,

respectively:

2.3.6.3.1 Cronbach’s alpha (a), > 0.7,

23632 Average inter-item correlations (AIC), from 0.2 to 0.5
(53)_

2.3.6.3.3 The corrected item-total correlations (CI-TC), > 0.26%),

2.3.6.3.4 a if item deleted (AIID), when any item deleted, o of the
corresponding scale should not inflate®?),

2.3.6.3.5 Composite reliability (rhoC), > 0.7.

2.3.6.3.6 Reliability of the partial least squares (rhoA), > 0.765),

2.3.6.4 Convergent validity

The associations between DHI-CK and the comparators were examined via
Spearman’s robust rank correlation®® %), Referenced values for the associations were
<0.3,>03<0.5, >05<0.7, and > 0.7 for weak, moderate, adequate, and high

correlations, respectively®’ 59).
2.3.6.5 Discriminating validity

The ability of the four scales to discriminate between different groups and subgroups;
that is, patient/healthy groups and the patients’ subgroups were examined by employing

the following two methods:
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2.3.6.5.1 The receiver operating characteristic (ROC) curve.
Concerning the areas under the ROC curve (AUC), the study followed
Hosmer and colleagues®®, with referenced values as follows: AUC =
0.5,0.5<AUC<0.7,0.7<AUC<0.8,0.8 <AUC<0.9,and AUC >
0.9 suggested no, poor, acceptable, excellent, and outstanding
discrimination, respectively. The Youden indices and their associated
criterion values for the scales were estimated.

2.3.6.5.2 With a significance level of 5%, the survey utilised the
Mann-Whitney U test to examine discriminating validity. Since the
shape and the distribution of the scales between the patient and the
healthy groups were dissimilar, the analysis compared mean ranks
instead of medians; however, for patients’ subgroups, medians were
compared, because the shapes were similar®®.

2.3.6.6 Software

For all steps of the analysis SPSS 21 (IBM, Armonk, NY, USA) was used, except for
rhoC and rhoA, which were determined by SmartPLS 3%, Data related to the ROC
curve analysis (Table 7) were obtained from MedCalc for Windows, version 19.0.3
(MedCalc Software, Ostend, Belgium).
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Visual Analogue Scale; CTSIB, Clinical Test of Sensory Interaction and Balance;
rhoC, composite reliability; rhoA, consistent reliability of the partial least squares;
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alpha if item deleted; ROC, receiver operating characteristic.
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2.4 Results

2.4.1 The logic sequence of the study

The flowchart in Figure 2.1 demonstrates the steps of cross-cultural adaptation,
enrolments, and the statistical approaches for assessment of psychometric properties of
the DHI-CK. Among the 321 patients, 20 were excluded; however, the exclusions did

not result in significant differences in the analyses.

2.4.2 Participants’ baseline characteristics

Participants’ baseline characteristics are shown in Table 2.1. Patients’ (n =301; 59.8%
women) mean age was 44.5 + 15.2 years (range = 61 years). Healthy participants’ (n =
43; 62.8% women) mean age was 42 + 17.9 years (range = 57 years). The percentage
of patients in the three age ranges was as follows: n = 49, 16.3% (18-29 years); n =
187, 62.1% (30-59 years); and n = 65, 21.6% (6079 years). Patients with no or only a
primary education (n = 163; 54.2%) were assisted by an interviewer with survey
completion. More than half of the patients (n = 157; 52.2%) had vestibular symptoms
within the range of 1-6 months. The unilateral peripheral vestibular hypo-function was

the commonest disorder (35.9%).
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Table 2.1 Participants’ baseline characteristics (N = 344).

: Reliability Duration subgroups®
Patients subgroup Subgroup—1 | Subgroup—2 Healthy group
n=2301 n=70 n =157 n=144 n=43
M SD M SD M SD M SD M SD
Age (years) 445 | 152 | 458 | 165 | 434 | 155 | 457 | 148 42 17.9
Duration? 173 | 288 | 126 | 273 | 24 1.6 33.8 35
n % n % n % n % n %
Women 180 | 59.8 34 | 486 | 89 56.7 91 63.2 27 62.8
Education
No or Primary®® 163 54.2 42 60 86 54.8 77 535 22 51.2
Secondary® 87 28.9 15 | 214 | 43 27.4 44 30.6 14 32.6
Higher education? 51 16.9 13 18.6 28 17.8 23 16 7 16.3
Diagnosis
BPPV 41 13.6 7 10 23 14.6 18 12.5
MD 24 8 10 | 143 8 5.1 16 11.1
UPVH 108 | 35.9 27 | 386 | 64 40.8 44 30.6
VM 26 8.6 3 4.3 15 9.6 11 7.6
Other VDf 102 | 339 23 | 329 | 47 29.9 55 38.2

Note: 2Subgroups categorised based on duration of vestibular symptoms in months:
1-6 and 7—180 months for subgroups 1 and 2, respectively; ®Schools; °DHI-CK
administered by an interviewer; DHI-CK administered by the patient; ®Education
higher than secondary school, that is, diploma, bachelor, and postgraduate
educations; "Distinct diagnoses could not be recognised.

Abbreviations: M, Mean; SD, Standard deviation; BPPV, Benign paroxysmal
positional vertigo; MD, Meniere’s disease; UPVH, Unilateral peripheral vestibular
hypofunction; VM, Vestibular migraine; VD, Vestibular disorders; DHI-CK,
Dizziness Handicap Inventory-Central Kurdish.

2.4.3 External reliability

The four scales of the instrument revealed good to excellent external reliability; the ICC
of the test-retest reliability for DHI-P, DHI-E, DHI-F, and DHI-T were 0.88, 0.91,
0.92, and 0.93 respectively. The total scores of both comparators—CTSIB-T and
VAS-T—also exhibited excellent reliability: 0.91 and 0.95, respectively (Table 2.2).
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Table 2.2 External reliability of the three outcome measures.
n=>59 n=39 n=70
DHI-P DHI-E DHI-F DHI-T | CTSIB-T | VAST
IcC® [ n [1cca] n [1cca [ n [1CC® [ n | ICC® [ N | ICC* [ n

Test-retest 0.88 | 59 | 091 | 59 | 092 | 59 | 0.93 | 59 0.91 39| 095 |70
Inter-interviewer 095 | 24 | 090 | 24 | 095 | 24 | 097 |24 | 0.93 16 | 095 | 29
Intra-interviewerl | 0.81 | 16 | 0.88 | 16 | 091 | 16 | 0.90 | 16 | 0.95 12| 092 | 18
Intra-interviewer2 | 0.82 | 19 | 094 | 19 | 0.89 | 19 | 090 | 19 0.76 11 0.97 23

Note: ?Intraclass correlation: two-way mixed effects, mean of k interviewers, and
absolute agreement for the model, type, and the definition, respectively.
Abbreviations: DHI-P/E/F/T, Dizziness Handicap Inventory—
Physical/Emotional/Functional/Total, respectively; CTSIB-T, Clinical Test of
Sensory Interaction and Balance-Total; VAS-T, Visual Analogue Scale-Total;
ICC, Intraclass correlation coefficient.

2.4.4 Internal consistency reliability

as of the DHI-P, DHI-E, DHI-F, and DHI-T were 0.71, 0.75, 0.73, and 0.87,
respectively. The AIC of all scales were satisfactory as they were located within the
acceptable range of 0.2-0.5. The CI-TC of the 25 items in all scales showed acceptable
values; nearly all the 25 items in the DHI-T acquired values above 0.3 (item-F7 was
0.29). Both rhoC and rhoA in the three sub-scales were > 0.7 (Table 2.3). The AlID;
was estimated; that is, the resulting as of the sub-scales and the total scale when any

1tem was deleted, no inflation was noticed in these as.

In non-normal item-E15, the frequency of the 301 responses was as follows: yes = 16,
sometimes = 11, and no = 274. The standardized values of each of the records were <
3.29 except for those of yes-response records (3.88). The possible negative effects of
this non-normality were investigated by analyzing data with and without the item;

however, almost all internal consistency parameters remained the same (Table 2.4).
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Table 2.3 Internal consistency variables of Kurdish, Original, and German versions.

DHI-CK Original® German®
n =301 n =106 n=127
Corrected item-total correlation
DHI-P D';" Dﬂ" DHI-T DHI-T DHI-T
P1- Looking up 0.48 0.31 0.54 0.32
E2- Being frustrated 0.41 0.42 0.34 0.51
F3- Restricting travel 0.54 0.51 0.76 0.61
ziiieWalk via supermarket 035 0.44 0.39 0.48
F5- Getting out or into bed 0.22 0.33 0.50 0.41
F6- Restricting social 0.52 0.53 0.69 0.72
activities
F7- Reading difficulties 0.24 0.29 0.44 0.36
P8- Sports-like activities 0.38 0.52 0.54 0.67
E9- Afraid to leave home 047 0.50 0.43 0.49
alone
E10- Embarrassment 0.40 0.46 0.46 0.27
P11- Quick head movement 0.58 0.47 0.51 0.41
F12- Avoid heights 0.22 0.32 0.49 0.42
P13- Turning over in bed 0.38 0.34 0.43 0.27
F14- Heavy housework 0.51 0.54 0.58 0.69
E15- Considered intoxicated 0.28 0.33 0.30 0.48
F16- Difficult to go for a 050 061 0.62 057
walk
P17- Sidewalk walking 0.28 0.41 0.58 0.46
ELE e 0.27 0.33 0.49 0.51
difficulties
F19- Walking in the dark 0.28 0.35 0.48 0.32
E20- Fear of being alone 0.45 0.48 0.27 0.37
E21- Feeling handicapped 0.57 0.45 0.41 0.71
E22- Stress on relationships 0.50 0.49 0.46 0.60
E23- Being depressed 0.54 0.39 0.41 0.63
F24- Responsibility issues 0.58 0.63 0.56 0.66
P25- Bending over 0.50 0.46 0.57 0.32
Cronbach’s alpha 0.71 0.75 0.73 0.87

AIC 0.26 0.25 0.22 0.22

RhoC 0.80 0.82 0.80

RhoA 0.71 0.76 0.77

Note: For simplicity, items reduced; Alphas of the scales are in bold; 2Jacobson, G.
P. & Newman, C. W. The development of the dizziness handicap inventory. Arch.
Otolaryngol. Head Neck Surg 116, 424—427,
10.1001/archotol.1990.01870040046011 (1990); Kurre, A. et al. Translation, cross-
cultural adaptation and reliability of the German version of the dizziness handicap
inventory. Otol. Neurotol. 30, 359-367; 10.1097/MAO.0b013e¢3181977¢09 (2009).
Abbreviations: DHI-CK/P/E/F/T, Dizziness Handicap Inventory—Central
Kurdish/Physical/Emotional/Functional/Total, respectively; AIC, average inter-item
correlation; rhoC, composite reliability; rhoA, consistent reliability of the partial
least squares.
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Table 2.4 Skewness, kurtosis, and internal consistency variables with and without

item-E15.
DHI-CK (n = 301)
Alpha if item deleted ap | Gk
Skewness? | Kurtosis? TC
DHI- | DHI- | DHI- | DHI- | DHI- | DHI-
P E F T T T

P1- Looking up 0.04 -1.60 0.661 0.872 | 0.870 | 0.32
E2- Being frustrated -1.98 3.00 0.736 0.870 | 0.868 | 0.42
F3- Restricting travel 0.25 -1.73 0.674 | 0.866 | 0.865 | 0.51
TS G 1.03 068 | 0.693 0.869 | 0.867 | 0.43
F5- Getting out or into bed -0.26 -1.22 0.729 | 0.872 | 0.870 | 0.33
e REs Itz iy Sl 0.14 -1.70 0.678 | 0.866 | 0.864 | 053
activities
F7- Reading difficulties 0.70 -1.25 0.728 | 0.873 | 0.871 | 0.29
P8- Sports-like activities 0.48 -1.51 0.686 0.866 | 0.864 | 0.52
=9 Afraid o leave home 0.57 155 0.724 0.867 | 0.865 | 0.50
E10- Embarrassment 1.96 2.17 0.735 0.868 | 0.867 | 0.45
P11- Quick head movement -0.39 -1.50 0.635 0.868 | 0.866 | 0.47
F12- Avoid heights -0.25 -1.78 0.734 | 0.873 | 0.871 | 0.32
P13- Turning over in bed 0.17 -1.65 0.688 0.872 | 0.870 | 0.34
F14- heavy housework -0.12 -1.89 0.679 | 0.865 | 0.863 | 0.54
E15- considered intoxicated 3.31 9.65 0.750 0.872
P DLl 0 B 0.74 -1.26 0.682 | 0.864 | 0.862 | 0.60
P17- Sidewalk walking 0.44 -1.36 0.710 0.870 | 0.868 | 0.40
E18- Concentration -0.05 -1.64 0.758 0.872 | 0.870 | 0.34
difficulties
F19- Walking in the dark 1.45 0.42 0.719 | 0.871 | 0.869 | 0.35
E20- Fear of being alone 1.36 -0.26 0.726 0.867 | 0.865 | 0.48
E21- Feelings handicapped 0.16 -1.75 0.704 0.868 | 0.866 | 0.45
E22- Stress on relationships 0.71 -0.96 0.717 0.867 | 0.866 | 0.48
E23- Being depressed -0.74 -1.15 0.710 0.870 | 0.868 | 0.39
F24- Responsibilities issue 0.38 -1.44 0.669 | 0.863 | 0.861 | 0.63
P25- Bending over -0.42 -1.30 0.657 0.868 | 0.866 | 0.46
Cronbach’s alpha 0.709 | 0.752 | 0.725 | 0.873
Values when item—E15 deleted
Cronbach’s alpha 0.751 0.872
AlIC 0.27 0.22
RhoC 0.82
RhoA 0.76

Notes: For simplicity items shortened; 2Absolute values of skewness and kurtosis;
Alphas are of three decimal places to be compared with Alpha when any item
deleted; Alphas of the scales are in bold; Values in italic were generated when item-
E15 deleted.

Abbrevitions: DHI-CK/P/E/F/T, Dizziness Handicap Inventory—Central
Kurdish/Physical/Emotional/Functional/Total; AlID, Alpha If Item Deleted; CI-
TC, Corrected Item-Total Correlation; AIC, Average Inter-item Correlation; rhoC,
Composite reliability; rhoA, Consistent reliability of the partial least squares.
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Spearman’s correlation between DHI-T and VAS-T was 0.64; correlations of CTSIB-
T with DHI-P and DHI-F were -0.31 and -0.38, respectively (Table 2.5); similar results

were provided by Pearson’s correlations (Table 2.6).

Table 2.5 Spearman’s correlations between the scales and the comparators.

n=301 n =290 n =286
DHI-P DHI-E DHI-F VAS-T CTSIB-T
DHI-P 0.46 -0.31
DHI-E 0.41 0.57 -0.30
DHI-F 0.67 0.69 0.58 -0.38
DHI-T 0.79 0.82 0.93 0.64 -0.39

Note: Correlations mentioned in the hypotheses are in bold.

Abbreviations: DHI-P/E/F/T, Dizziness Handicap Inventory—

Physical/Emotional/Functional/Total, respectively; VAS-T, Visual Analogue

Scale-Total; CTSIB-T, Clinical Test of Sensory Interaction and Balance—Total.

Table 2.6 Pearson's correlations between the scales and the comparators.

n =301 n =290 n =286
DHI-P DHI-E DHI-F VAS-T CTSIB-T
DHI-P 0.44 -0.30
DHI-E 0.43 0.56 -0.33
DHI-F 0.68 0.70 0.56 -0.38
DHI-T 0.81 0.84 0.93 0.61 -0.40

Note: Correlations mentioned in the hypotheses are in bold.

Abbreviations: DHI-P/E/F/T, Dizziness Handicap Inventory—
Physical/Emotional/Functional/Total; VAS-T, Visual Analogue Scale-Total; CTSIB—
T, Clinical Test of Sensory Interaction and Balance—Total.
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2.4.6 Discriminating validity

In patient/healthy groups, the AUC of the scores DHI-P, DHI-E, DHI-F, and DHI-T
were 0.94, 0.98, 0.93, and 0.98 respectively; however, in patients’ subgroups were 0.54,
0.54, 0.55, and 0.55 respectively (Table 2.7 and Fig. 2.2). Moreover, the Mann-
Whitney U test retained the null hypothesis when the scores of patients’ subgroups were
compared with each other (ps > .05); however, it was rejected when the scores of all
patients and their subgroups were compared with those of the healthy group (ps < .05)

and distinct distributions and shapes in all sub-scales and the total scale were revealed

(Figure 2.3).

Table 2.7 The ability of the scales to discriminate between different groups and
subgroups using receiver operating characteristic curve.

Patient group (n = 301) Patients’ subgroup-1% (n = 157)
Healthy group (n = 43) Patients’ subgroup-2% (n = 144)
(@] (@]
-o< = wn w é = w w
= = @ S c = ) S
> & = ? 8 > = = 2 o
c S S = = c > S = =
& 5 < = s & 5 < = =
s = = = S = =
5 = < < e = < <

DHI-P 0.94 0.76 92.36 83.72 0.54 0.09 >16 35.03 74.31
DHI-E 0.98 0.91 96.01 95.35 0.54 0.10 >10 67.52 42.36
DHI-F 0.93 0.75 >6 81.73 93.02 0.55 0.09 >8 76.43 32.64
DHI-T 0.98 0.84 >10 96.01 88.37 0.55 0.10 >58 26.75 83.33

Note: 2Subgroups categorised based on duration of vestibular symptoms in months:
1-6 and 7-180 months for subgroups 1 and 2, respectively; *Subgroup-1 and
subgroup-2 defined as case and control, respectively.

Abbreviations: AUC, area under the receiver operating characteristic curve; DHI-
P/E/F/T, Dizziness Handicap Inventory-Physical/Emotional/Functional/Total,

respectively.

A R%
N[N




2.4 Results 26
1009 [] DHI-Physical - 100
[l DHI-Emotional
[] DHI-Functional
] DHI-Total
80 - 80
60 L 60
@
45
!
L
1 3
40 H 409
20 J L 20
0_ ﬁ - é _0
I I I
Healthy group Subgroup-1 Subgroup-2
n=43 n=157 n=144

Figure 2.2 Shape and distribution of the scales in healthy and patients’ subgroups

Note: Subgroups categorized based on duration of vestibular symptoms in months: 1-6 and
7—180 months for subgroups 1 and 2, respectively.
Abbreviation: DHI, Dizziness Handicap Inventory.
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Figure 2.3 Comparison of receiver operating characteristic curves in different

groups and subgroups. (a) Patient (n = 301)/heathy group (n = 43); (b) subgroup-1
(n = 157)/subgroup-2 (n = 144)
Note: Subgroups categorized based on duration of vestibular symptoms in months:

1-6 and 7—180 months for subgroups 1 and 2, respectively.
Abbreviation: DHI, Dizziness Handicap Inventory
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2.5 Discussion

Validated PROMs are of utmost importance when examining vestibular disorder;
unfortunately, to date, there has been no such instrument in Kurdish that can quantify
the impact of vestibular disorders. Accordingly, using a focus group and key

recommendations, we cross-culturally adapted the DHI into Central Kurdish.

Convincing a patient to participate in the target population was not difficult—
meticulous explanation of the potential benefits of this study by the authors and the
interviewers (raters) likely increased the participation rate. However, maintaining
participants’ motivation was challenging. We occasionally noticed that, after a few
responses, participants’ interest declined, which was resolved by changing from self-
administered to interviewer-administered. Hence, employing interviewers was
essential. Interviewers were instructed to delineate bias scores in cases of unreliable
respondents, prestige-bias (where the patient reports what s/he wants instead of what
s/he feels), and halo-effects (where the patient overgeneralizes the responses in either a

positive or negative direction)®

Dizziness is a broad term, and it might be of non-vestibular origin®?; however, the DHI
was originally developed to evaluate the consequences of vestibular disorders.
Therefore, to ensure sample representativeness, only cases with vestibular origin were

included. Additionally, patients were of various ages from diverse settings.

The DHI-CK and its three sub-scales showed good to excellent external reliability. The
present study almost replicated the test-retest reliability of the original scale®V, and
other translated versions®® 37: 63 64) Fyrther, the internal consistency was broadly
examined through most of the recommended criteria, and the DHI-CK and its three
sub-scales had acceptable to good reliability. The CI-TC values for each item in the

DHI-CK were compared with that of the original and German version®®, which also
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revealed internal consistency (Table 2.3). However, our cut-off point of 0.2 for the CI-
TC (the same used for the German version) varied from those reported (e.g. 0.3, 0.4,
and 0.5) by other guidelines®* ). If we consider this discrepancy and recall that the
DHI was originally developed based on the CI-TC, one could argue about the structure
of this popular PROM. In other words, factor analysis is superior to CI-TC when
examining the structural organization of sub-scales. This was tested by both Kurre and
colleagues®® and Tamber and colleagues®®; when they subjected DHI to a structural

analysis, structures that differed from those of the original were found.

The non-normal E15 item (i.e. ‘are you afraid people may think you are intoxicated?’)
and its effects on the analysis were thoroughly investigated. Concerning bias, a score
related to alcohol consumption in a semi-conservative population (Kurdish) is a matter
of debate. The possibility of prestige-bias in no-response records was considered,
because this response is socially acceptable; likely the yes-response (potential outliers)
provided legitimate data. Accordingly, it would be illogical to remove genuine data;
further, deletion of these outliers makes the sample less representative. Consequently,
to examine the effect of these aberrant 16 cases, instead of deletion, the data with and
without item-E15 were analyzed separately. It was planned to permanently remove the
item from the DHI-CK if there was substantial variation between the two analyses;

however, no significant differences were found; therefore, the item was retained.

Our hypotheses regarding convergent validity were supported; an adequate positive
correlation was found between the DHI-T and VAS-T, and a similar association was
seen in the German version®. Furthermore, the negative and moderate range of
correlations between the related sub-scales (DHI-P and DHI-F) and the objective score
(CTSIB-T) in this study were similarly generated by both Kurre and colleagues®® and
Nikitas and colleagues®?, by correlating distinct types of objective scores with the DHI

sub-scales.
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This study revealed that the duration of the symptoms did not significantly affect the
DHI scores; the instrument could not discriminate subgroups with different elapsed
time for symptoms, confirming that the scores are collective measures. However, the
ROC curve analysis and default Mann-Whitney U test confirmed that the instrument
can effectively discriminate between healthy individuals and patients with vestibular
disorders.

2.5.1 Strength and limitations

This study had some limitations. First, there were no validated PROMs for vestibular
specialty in Kurdish to be used as a comparator in this study. Second, the C12 was back-
translated only once. Lastly, the least time interval in reliability tests was reduced to
one day because of patients’ housing situation. It was noticed that long intervals are not
suitable for reproducibility in patients with vestibular disorders because symptoms can
change dramatically under the effect of central compensation; therefore, to avoid recall
bias, it is better to use other measures, such as those that mentioned in the Methods

section.

Despite these limitations, we believe that this work provides an essential tool that can
be used by clinicians and researchers when examining Kurdish-speaking populations
with such demanding disorders; moreover, this tool can be used as a cornerstone and a

comparator when validating other similar PROMs in the future.
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2.6 Conclusion and recommendation

The Kurdish medical community was deprived from any validated PROM in the field
of vestibular disorders. Consequently, cross-cultural adaption of the DHI-CK and
verification of its external and internal reliability were carried out. It was also
established that it had acceptable convergent and discriminating validity. As an
effective PROM, the DHI-CK can be utilized by clinicians and researchers to quantify
the impacts of vestibular disorders in pre and post-therapeutic interventions. Further

research should assess its internal dimensions, responsiveness, and interpretability.

2.7 Data Availability

The author confirms that the data supporting the findings of this study are available
within the downloadable supplementary materials of a published article related to this

dissertation(®?).
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Chapter 3 Cross-Cultural Adaptation,
Reliability, and Validity of the Vertigo Symptom
Scale—Short Form in the Kurdish Central dialect

3.1 Abstract

3.1.1 Background

Core vestibular symptoms are vague, hard for patients to describe, and difficult for
examiners to quantify. Reliable and validated patient-reported outcome measures
(PROMs) have obtained acceptance and popularity in the specialty of vestibular
disorders. In Kurdish, there is a critical shortage of such measures. The aim of this
survey was to assess the psychometric properties of a central Kurdish version
(VSS—SF-KC) of the Vertigo Symptom Scale—Short Form (VSS—SF).

3.1.2 Methods

The study utilized a regulated process of cross-cultural adaptation to produce the
VSS—SF-KC. The study examined its psychometric properties by using a cross-
sectional survey. Owing to a non-normal distribution, both principal axis factoring and
polychoric correlation were used to examine the structure. The internal consistency of
the scales was evaluated using Cronbach’s alpha coefficient () and composite

reliability. The discriminant validity was evaluated using the heterotrait-monotrait ratio
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of correlations (HTMT.85) and the Fornell-Larcker criterion. To assess convergent

validity, the instrument was correlated with two comparators.

3.1.3 Results

The participants (n = 195) were composed of 165 patients with vestibular symptoms
(mean—age 45 + 15.8, range 61 years; 56.4% women) and 30 healthy participants
(mean—age 35 + 18.6; range 52 years; 60% women). Based on the scree plot, along with
other criteria such as Horn’s parallel analysis and minimum average partial, two factors
were extracted: vestibular (VSS—V) and autonomic-anxiety (VSS—AA). Both
constructs showed a robust structure in terms of adequate loadings and weak cross-
loadings. The scales’ as were 0.81, 0.81, and 0.87 for VSS-V, VSS-AA, and the total
scale (VSS—T), respectively. Discriminant validity was established with a value of 0.71
for HTMT (<0.85). Spearman’s correlation supported the study’s hypotheses and
confirmed the convergent validity. Intraclass correlation coefficients revealed high
external reliability: test-retest results were 0.93, 0.94, and 0.97 for VSS-V, VSS—AA,
and VSS—T, respectively.

3.1.4 Conclusion

Given a critical shortage in PROM s for the vestibular field, the psychometric properties
of VSS—SF—KC were evaluated. The results were promising, as they revealed external
consistency and construct validity. The goodness of fit indices showed that the
VSS—SF-KC is a reliable and validated PROM that can be used by clinicians and
researchers in the Kurdish-speaking population.
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3.2 Introduction

Vestibular disorders produce a group of vestibular symptoms as well as a range of
concomitant autonomic-anxiety symptoms?. Epidemiological data on vestibular
disorders in the general population are scarce. Studies have reported a discrepant range
(6.1% to 27%) for one-year prevalence of vestibular symptoms®®. However, they are
prevalent among individuals visiting outpatient care centers®. Vestibular symptoms
are vague and present themselves in different patterns (acute, episodic, and chronic)®.
That is, they are difficult for patients to describe, and hard for healthcare professionals

to evaluate(”; hence, they place a burden on both patients and community(?.

One potential way to overcome the difficulty of evaluating demanding symptoms is the
utilization of patient-reported outcome measures (PROMs) through reliable and
validated questionnaires, which has gained acceptance and popularity in different fields
of medicine?. Based on the Consensus-based Standards for the Selection of Health
Status Measurement Instruments (COSMIN) checklist of property measurements("?,
the clinical utility of a group of PROMs related to vestibular disorders was appraised
through a systematic review; among them, the long form of the Vertigo-Symptom Scale
earned the second highest score(’?. It was developed by Yardley et al.?? and contains
34 items. However, Mendel et al."™® found that utilizing the long form as a single
aggregated scale may result in methodological bias; to overcome this hazard he

suggested studying these items separately by using the short form (VSS—SF).

The VSS—SF (Appendix 10) is composed of 15 items("®, extracted from the long form.
This self-rated questionnaire uses five-point scales ranging from 0-4, with response
options of never, a few times, several times, quite often, and very often. The score
indicates the frequency of the 15 symptoms, which range from 0, suggesting no

symptoms, to 60, representing persistent symptoms. According to the types of
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symptoms, the 15 items are divided into two subscales: vestibular (balance) (VSS—V),
and autonomic-anxiety (VSS—AA)),

However, to use a PROM in a population with a language different from the source, it
must undergo a process of cross—cultural adaptation, which includes both translation
and cultural adaptation. However, translation of any validated PROM can debilitate its
psychometric properties; therefore, consistency and validity should also be confirmed
and reported in accordance with international guidelines for measuring patient-reported
health outcomes("®. The psychometric properties of the VSS—SF were assessed when
Norwegian and Japanese versions were cross-culturally validated; both translated
versions had acceptable internal consistency, external reliability, convergent validity,
and discriminating validity. Two factors were explored in the Norwegian version: VSS-
V and VSS-AAU?): however, a third factor related to duration of symptoms was also

extracted from the Japanese version®?).

Unfortunately, there is a critical shortage of validated tools in Kurdish that can quantify
vestibular disorders. The VSS-SF is efficient, simple, short, and has not been adapted
to Kurdish. Accordingly, in this study an adjusted translation and cultural adaptation of
the VSS—SF to the Kurdish-central dialect (VSS—SF—KC) were applied. Utilizing a
cross-sectional survey, and in accordance with the COSMIN checklist(™, its
psychometric properties were also assessed.
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3.3 Methods

3.3.1 Cross-cultural adaptation (translation and cultural adaptation)

The process was conducted according to the steps recommended by Wild and
colleagues®® and Beaton and colleagues®® and. that is the below steps

3.3.1.1 The focus group (FG):

In accordance with international regulations for qualified PROMs?, the institute
assembled a FG, consisting of seven otolaryngologists (including the author) who were
all native speakers of the target language with 15 to 25 years of experience in the field
of vestibular speciality. The moderator of the group was aware of how to run the

discussion sessions according to the corresponding guidelines®V.

3.3.1.2 Preparation:

Preparation consisted of three steps.

3.3.1.2.1 The author contacted and confirmed the permission of
Professor Lucy Yardley as one of the original developers (Appendix
11).

33.1.22 A junior otolaryngologist (who could easily contact the
members of the FG and the translators) was recruited to follow the

translation process.
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33.1.23 The concepts of clarity, fluency, and unambiguity in the
forwarded translations were agreed upon and followed during the
process of cross-cultural adaptation.

Translation

Two forwarded translations of the contents were performed by an expert native

otolaryngologist (T1) and a licensed native translator (T>)

33.14

Cultural adaptation

To make the translated tool understandable by majority of the target population, the FG

implemented the following steps:

3.3.1.4.1 Reconciliation: to create a pre-final copy, in two
consecutive sessions, the FG, in the presence of the first translator,
compared and resolved differences between T: and T»; then, a
preliminary form of VSS—SF—KC was created (T12). Controversies
were resolved by majority opinion.

33.14.2 Back translation: To examine the quality, the T12 was
back-translated to the original language by a different licensed
translator.

33.143 Resolving discrepancies: After back-translation, FG
implemented a review, during which, the below four noticed
discrepancies were resolved:

3.3.1.43.1 The Kurdish word used for “very often” was not
explicit and was enforced by a popular word of Arabic origin.
3.3.1.43.2 To explain the word “spell,” two Kurdish words
were used.

3.3.1.4.3.3 A clause was added to clarify the meaning of

“dizziness.”
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3.3.1.4.3.4 popular Arabic word was inserted in brackets to
define the word “unsteady.”

33.144 Pilot test, a pilot test was conducted with 18 linguistically
knowledgeable patients with vestibular symptoms. Utilizing a specific
form designed for ratings (Appendix 12), members of the FG and
participants in the pilot test were asked to give feedback on

understandability and to rate the contents of each translated item.

3.3.1.5 Finalization of cross-cultural adaptation

The whole aforesaid processes and results of the ratings were reviewed by the FG;
consequently, the face and content validity were excellently (93%) validated by the
members of the FG (Appendix 13). Ultimately, after proofreading and cognitive
debriefing, the final version was established (Appendix 14) and the details of the

process were reported to the institute.

3.3.2 Sample size

Based on a subject-to-variable ratio of a minimum of 10 participants for each item®?
and factors extracted in previous research on the same instrument®”), it was estimated
that 165 participants would be sufficient to observe the covariation among our 15

surface attributes; along with 30 healthy control participants for comparison.

3.3.3 Setting

Two well-equipped audio-vestibular tertiary clinics that cover a major proportion of the
center and districts of Sulaimani Governorate, Iraq enrolled participants from March
2017 to July 2018.
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3.3.4 Participants

Participants were patients with chief complaints of vestibular symptoms who had been

objectively diagnosed as having vestibular disorders.
3.3.4.1 Inclusion and exclusion criteria

Native speakers with sufficient communication and performance abilities were
included. The exclusion criteria were: age below 17 or above 79, symptoms of less
than one-day duration (Patients needed to have experienced symptoms [a feeling of
being dizzy, disoriented, or swimmy lasting all day] for at least one day in order to
answer item-6), musculo-skeletal diseases and symptoms primarily due to other
systems disorders such as neurological, cardiopulmonary, and cognitive disorders.

3.3.4.2 Subgroups

The heterogeneity of symptoms in the instrument required patients with different
presentations and from different settings®?; consequently, the inclusion and exclusion
criteria were adjusted to ensure that the sample was a good representation of the target
population (patients with vestibular symptoms of vestibular origin with no associated
ilinesses that may produce vestibular symptoms). The sample contained all types of
patients that may be encountered in primary, secondary, and tertiary clinics.
Furthermore, based on the patterns of presentation, and to evaluate the discriminating

validity, the sample was classified into three subgroups:

3.34.2.1 Acute presentation (acute episode of symptoms at the
time of rating).
33422 Chronic  presentation  (long-term  sensations  of

symptoms).
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33423 Episodic presentation (recurrent symptoms with
symptom-free intervals)("®,

33424 Reliability subgroup, For the 76 participants who were
randomly selected from the patients included in the reliability
subgroup, the design was converted to a short-term longitudinal study
to assess external reliability.

3.3.5 Educational level and raters (interviewers)

The VSS—SF—KC is a self-rated survey tool, that is, the role of the rater (interviewer)
is trivial® | but not everyone in the target population is literate, so participants’
educational levels were documented. Methodologists also recommend the involvement
of a female interviewer to simplify the process, considering participants’ psychological
and/or societal obstacles®; that is, female interviewers can interview both genders,
particularly women in conservative or religious families. Hence, two female raters with

similar qualifications and sufficient training were recruited.

3.3.6 Recruitment and randomization

While patients were waiting for the results of their investigations or rehabilitation
protocols, a systematic numbered sample was used on a daily basis to select patient
participants who fulfilled the inclusion criteria and accepted the invitation. The first

participant was selected randomly followed by fixed-interval selection.

3.3.7 Comparators

To the best of our knowledge, there are no validated PROMs in Kurdish that measure

the construct under investigation. Consequently, the following two comparators were
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employed. Since they could measure a similar construct but using two different
approaches, that is, subjective and objective:

3.3.7.1 Subjective comparator

A percentage rating, in other words, choosing a specified number as a fraction of
hundred; that is, visual analogue scale (VAS) is a widely adopted tool used by the
majority of people in this locality, even those who are illiterate. Additionally, VAS as
an outcome measure has exhibited good psychometric properties®®. Hence, a VAS was
applied so patients could rate their total self-perceived vestibular symptoms (VAS-T).
The scale started with zero to represent no symptoms and ended with 100 to represent

subjectively rated as worst-possible symptoms.
3.3.7.2 Objective comparator

Tandem Romberg (TR) was utilized, a printed figure of two straight feet one in front
of the other (toe to heel) without angulation glued on a stable flat ground. The test was
carried out in a noiseless room; so that, the patient unable to get benefit from auditory
information to maintain balance in eyes closed conditions. Participants were asked to
stand quietly on the figure, each palm over the opposite shoulder looking forward.
Participants were requested to maintain balance for 60 seconds under the following four

conditions (Appendixes 15 and 16):

3.3.7.2.1 Right foot behind the left, eyes open.
33722 Same as the first, eyes closed.
33.7.23 Left foot behind the right, eyes open.
33724 Same as the third, eyes closed.

Times for each trial were calculated from beginning to end using a stopwatch. The
beginning was considered to be when the patient adopted the condition and s/he was
ready. While, the end was identified as comprising the following five situations:
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3.3.7.2.1 When the participant could complete 60 seconds
successfully; or failed to complete when s/he:

3.3.7.2.2 Moved palm or foot.

3.3.7.2.3 Lost balance.

3.3.7.2.4 Sought assistance (holding objects).

3.3.7.2.5 Opened eyes in eyes closed conditions.

Three trials were administered for each of the aforesaid conditions; however, only one
trial was administered for each condition if the patient could complete 60 seconds
successfully. Moreover, the third trial was only administered when the patient could
not complete the first and the second trials. Number of seconds in the administered trial
or trials in each condition were summed out of 60 seconds. The scores from all four

conditions (TR—T) were summed out of 240 seconds®.

3.3.8 External reliability

Steps recommended by Kottner and his colleagues were followed during reliability
assessments and reporting®D. Utilizing two raters (R1 and Ry), patients in the reliability
subgroup of VSS-SF-CK (n = 74) were rated on two separate occasions (O1 and O>).
From these, 56 were randomly assigned for intra-rater tests (each subject was rated by
the same rater on both occasions); 28 and 28 were rated by R1 and R2, respectively.
The remaining 18 were enrolled for inter-rater tests (the subject was rated by both raters,
each for one occasion); nevertheless, test-retest reliability was examined by comparing
the results of both occasions. The time interval between ratings was one to five days,
the timing of Oz was arranged by the raters according to patient’s availability while the
patient returned to receive their results from the investigations or to repeat their

rehabilitation protocols.
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3.3.9 Measurement errors

3.3.9.1

Strategies

The following strategies were used to minimize measurement errors:

3.3.9.1.1 Participants with unstable conditions (dramatic recovery
or deterioration) were excluded from the reliability tests.

339.1.2 The time interval between ratings was one to five days;
furthermore, to avoid recall bias, the sequence of items for the second
rating was different. However, the interval for Tandem Romberg was
one to two hours to remove the effect of in-between rehabilitation.

3.3.9.13 Similar settings were applied to all patients; ratings were
performed in a quiet room to eliminate distractions and minimize
auditory stimuli, so patients could not maintain their balance using
these stimuli, especially in eye closed conditions (to test vestibular
system alone, the role of other systems, that could help in maintaining

balance, should be excluded).

33914 Raters were instructed not to prompt patients for specific
answers.
33.9.15 To avoid missing values during rating, systematic non-

reply of one of the responses especially (never = 0) was prevented®?,

VAS and TR were also exposed to the recommended regulations.
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3.3.10 Statistical road map

3.3.10.1 Data screening

Ceiling and floor effects were absent, while the percentages of patients with the highest
and lowest scores in the three outcome measures were below 15%0®%); pairwise
exclusion was used with missing values. In our sample size (50< N <300), absolute Z-
scores above 3.29 were considered to reflect a non-normal distribution®®. Univariate
and multivariate (Mardia test) statistics revealed an asymmetric distribution. Ordinal
variables such as Likert-type items fail to assume normality®® 5" and therefore require
either log-transformation or distribution-free (e.g., nonparametric) tests; in this study,

the latter was chosen®?,
3.3.10.2 Structural validity

Because there is no gold standard in the field of vestibular disorders®®, the authors

validated the construct via the following parameters instead of the criterion:

3.3.10.2.1 Exploratory factor analysis (EFA): To identify the latent
constructs, considering a sample size of (<300) and non-normality®?
49) the authors conducted EFA. Some methodologists recommend use
of parametric tests even if the distribution is non-normal®. However,
for ordinal data and non-normality, others advocate more robust tests,
such as polychoric correlations (PC)®), specifically, Robust
Diagonally Weighted Least Squares (DWLS)“®. In view of the study
context, Principal Axis Factoring (PAF) was considered to outweigh
maximum likelihood®®). To certify that the same outcomes would be
reproduced, and in light of the above circumstances, in EFA both PAF
and DWLS were utilised. Assuming moderate inter-factor correlation

(IFC), promax oblique rotation (Kappa = 4) was employed.
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The partial least squares path modeling (PLS) is a stable statistic. Although it is a
variance-based structural modelling, it can keep Type | error down in a non-normal
distribution®® %), SmartPLS software provides sufficient results in respect of construct
and discriminant validity®®. That is, PLS is also involved in EFA; yet, to agree with
the purpose of the current study, the reflective measurement model (causality), default
setting, and PLS algorithm were set.

3.3.102.2 Number of factors to retain: To avert bias, guidelines
emphasize using diverse strategies for finding the ultimate number of
internal attributes “% &, This was resolved based on five parameters:
3.3.10.2.2.1 Kaiser Criterion (eigenvalue >1).
3.3.10.2.2.2 Scree plot.
3.3.10.2.2.3 Horn’s parallel analysis (HPA)®®),
3.3.10.2.2.4 Minimum average partial (MAP).
3.3.10.2.25 The a priori hypotheses that the instrument
consists of two subscales: VSS—V and VSS—AAG" 7D,

3.3.10.3 Discriminant validity (internal discrimination)

To establish this feature, four criteria were utilized:

3.3.10.3.1 Cross-Loadings Inspection: Item—loading on its
construct should be higher than its cross-loadings.

3.3.103.2 Fornell-Larcker: The average variance extracted (AVE)
by each factor should be higher than the square of IFC (IFC?).

3.3.10.33 The heterotrait-monotrait ratio of correlations (HTMT)
Value <0.85 is favorable.

3.3.10.3.4  HTMT-Inference: value <1 is assuring®®.
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3.3.10.4 Model fit

This was appraised by a comparative fit index (CFI) value of >0.95 and the root mean

square error of approximation (RMSEA) value of <0.06¢?,
3.3.10.5 External reliability

Intraclass correlation coefficient (ICC) was utilized. The selection of raters (fixed) in
this study governed ICC; that is, the two-way mixed-effect (model), mean of k raters
(type), and absolute agreement (definition) were used to evaluate all types of reliability
tests. Cut-off values for strength of reliability were: <0.5—poor, from >0.5 to

<0.75—moderate, from >0.75 to <0.9—good, and >(0.9—excellent®Y.
3.3.10.6 Internal consistency reliability

The following seven variables were estimated and compared with the corresponding

cut-off points:

3.3.10.6.1 Cronbach’s alpha (a): >0.76% %D,

3.3.10.6.2  Average Inter-item correlation (AIC): >0.2<0.563).

3.3.10.6.3 Corrected Item-total correlation (CI-TC): >0.4

3.3.10.6.4 Alpha if item deleted (AIID): the resultant « of the
selected scale should not rise if any item is deleted®?.

Methodologists consider a to be a controversial estimate; accordingly, the following

three parameters were also reported:

3.3.10.6.5 The consistent reliability measure of the partial least
squares (rhoA): >0.7.

3.3.10.6.6 Composite reliability (rhoC): >0.7.

33.10.6.7  AVE by each factor: >0.56%.
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3.3.10.7 Discriminating validity (external discrimination)

Due to the ordinal nature of the data and non-normality, to determine this validity,
methodologists recommend using medians instead of means and standard deviations®?;
hence, it was determined by Mann-Whitney U test which compared the medians of the
scores in the three subgroups because the shapes of the their scales were similar.
However, mean ranks were compared through the default Mann-Whitney test when
control group was compared with the subgroups and the total patients because the

shapes of their scales were not similar®®.

It is assumed that the instrument has the ability to discriminate between subgroups as
well as between the patient and healthy groups. The Mann-Whitney U test was used to
test this assumption with a significance level of 5%.

3.3.10.8 Hypotheses

Yardley stated that PROMs are cumulative measures, while objective tests are single-
point measures®?. Thus, we may find adequate correlations between subjective scores
if they measure the same construct; however, the concept is not the same when
subjective and objective scores are correlated even if they are measuring similar

constructs@: 77: 92 accordingly, the following three hypotheses were formed:

3.3.10.8.1 The positive correlation between the total VSS—SF-KC
score (VSS—T) and the VAS—T would be adequate, because they
measure similar constructs with similar approaches.

3.3.10.8.2 The correlation between TR-T and VSS-V scores would
be moderate because they measure similar constructs with different
approaches; furthermore, the value would be negative (moderately
negative) because low scores on TR-T are associated with high scores
on VSS-V.
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3.3.10.8.3 The negative correlation between TR-T and the
VSS—AA would be weak because they measure different constructs
with different approaches. Rank coefficient (Spearman) was used to
estimate the correlations. The study classified values from assorted
regulations as  follows: <0.3—weak, >0.3<0.5—moderate,

>0.5<0.7—adequate, and >0.7—high correlations®’ %),

3.3.10.9 Software

Three programs were utilized: 1- FACTOR V10.8.04 (Rovira i Virgili University,
Tarragona, SPAIN) for PC, HPA, and goodness of fit®); 2- SmartPLS 3.
(Boenningstedt: SmartPLS GmbH)®? for rhoA and discriminant validity; and 3- IBM
SPSS Statistics V21 (IBM, Armonk, NY, USA) for the rest of the analysis such as,
PAF, a and syntaxes for HPA and MAP®4),

3.3.11 Ethics approval and consent to participate

Approval (number 43C) was granted from the ethical committee of the College of
medicine/University of Sulaimani, Irag. The work was implemented in accordance with
international guidelines and 2008 Declaration of Helsinki. Written informed consents

were provided by participants.

The flowchart (Figure 3.1) illustrates the sequential order of the works implemented in
the study.
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e Discriminanting
Validity

Convergent validity

Figure 3.1 The course of the study

show the sequential order and connections between the fields.

Abbreviations: VSS—SF/KC, Vertigo Symptom Scale—Short Form/Kurdish
Central; VAS-T, Visual Analogue Scale—Total; TR—T, Tandem Romberg—Total;
PAF, Principal Axis Factoring; DWLS, Diagonally Weighted Least Squares;

50

HTMT, Heterotrait-monotrait ratio; CI-TC, Corrected ltem-Total Correlation; AIC,

Average Inter-item Correlation; AlID, Alpha If Item Deleted; rhoA, Reliability

measure of the partial least squares; rhoC, Composite reliability.
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3.4 Results

Data related to participants and exclusions are presented in Figure 3.1; no valid
differences in the results were exhibited based on exclusions. Furthermore, more details

of participants’ attributes are shown in Table 3.1.

Table 3.1 Demographic attributes of the groups and subgroups.

Total Reliability Presentation subgroups? Healthy
Patients subgroup Acute Chronic Episodic group
n =165 n=76 n=239 n =285 n=41 n=30
n % n % n % n % n % n %
Women 93 | 56.4 | 38 50 21 | 53.8 | 53 62.4 19 | 46.3 | 18 60

Age (year)® 45 | +16 45 +17 45 | #15 | 42 +16 53 | 13 35 | £18.6
Duration®® 45 | £11.8 | 41 | £147 | 05 | £0.13 | 7.1 +14.9 3 +8.6
Educational Level

’F\,'O.O'r ; 92 | 558 | 43 | 566 | 21 | 539 | 41| 483 |30 | 732 | 5 | 167
rimary’

Secondaryd | 42 | 255 | 19 | 250 | 9 | 231 | 28 | 329 | 5 | 122 | 20 | 66.7
Graduate & | 5 | 109 | 14 | 185 | 9 | 231 | 16 | 189 | 6 | 146 | 5 | 166
Post graduate

Diagnosis

Labyrinthitis | 1 | 05 | 1 | 13 | 1 | 26 | 0 0 0] o

BPPV 17| 87 | 7] 92 | 2| 51 |0 0 15 | 36.6

MD 18 | 92 | 11 | 145 | 2 | 51 | 4 47 | 12 | 29.3

UPVH 59 | 302 | 28 | 368 | 32 | 82 |18 | 212 | 9 | 22

VM 15| 77 | 5 | 66 | 2 | 51 | 9 | 106 | 4 | 98

Other VD* 55 | 282 | 24 | 316 | O 0 |54]| 635 | 1 | 24

Note: Nature of the symptoms at the time of rating not related to disorders or
syndromes; °Mean and +Standard Deviation; Duration in month; YSchools; ®No
specific diagnosis could be identified.

Abbreviations: BPPV, Benign Paroxysmal Positional Vertigo; MD, Meniere's
Disease; UPVH, Unilateral Peripheral Vestibular Hypofunction; VM, Vestibular
Migraine; VD, Vestibular Disorders.

Factorability was achieved, the determinant was not equal to zero (0.007), the Kaiser-
Meyer—Olkin test was meritorious (0.873), and Bartlett’s test of sphericity was
significant (p<0.001). Based on eigenvalues >1, PAF revealed three factors. On this
basis, a 3-factor solution was applied using DWLS. The cumulative proportions of
variance (CPV) in the three factors were 53% and 59% in PAF and DWLS,
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respectively. In the case of DWLS, the three consecutive eigenvalues and the CPV were
6.2 (41%), 1.6 (52%), and 1.1 (59%). Nonetheless, the elbow of the scree plot was
distinctly flexed at the point where the second factor was located (Figure 3.2).
Furthermore, HPA (Table 3.2), MAP (Table 3.3) and the a priori hypothesis also

supported the scree plot display; that is, a 2—factor solution.

Eigenvalue

[ I I I I | [ | | | | I I | |
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Factor Number
Figure 3.2 Scree plot of the initial exploratory factor analysis, based on
Eigenvalues >1

Note: The flexion of the elbow at the second factor is maximal denoting 2 factors
retaining.

Consequently, a 2—factor solution was conducted with both PAF and DWLS. Two
factors were extracted: vestibular (VSS—V) and autonomic-anxiety (VSS—AA), In the

case of DWLS, the two consecutive eigenvalues and the CPV were 6.1(41%), 1.6
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(52%). Each factor adequately loaded seven items with weak cross-loadings. The
remaining ltem-12 (feeling faint, about to black out), was loaded adequately by the

VSS—-AA,; however, it was associated with noticeable cross loadings by VSS—V.

Table 3.2 Generated data from the syntax of parallel analysis.

Component Raw data Eigenvalue Mean Random data Eigenvalue
1 4.728047 .646551 .793333
2 914256 513729 .611101
3 463210 413163 492010
4 342032 .321345 .387580
5 254970 251837 326927
6 .126855 176483 .231430
7 .087036 113714 168414
8 -.026161 .052747 .108982
9 -.052582 -.008164 .037287

10 -.104527 -.064487 -.020644
11 -.136085 -119741 -.071196
12 -.164388 -.176355 -.144788
13 -.176476 -.228860 -.196435
14 -.219167 -.281834 -.249937
15 -.282802 -.342770 -.298055

Note: Raw data permutation in principal axis factoring showed that the Eigenvalues
of the raw data is greater than that of the percentile random data only in the first and
second components; that is, the suggested number of components is: 2.

The AVE by neither method reached the acceptable level, as it was <0.5 for both

factors. A downloadable file (Additional file 5) of a publication® related to this

dissertation shows how to estimate AVE and rhoC.

To assess the negative effects of low AVE on discriminant validity, AVE and IFC2
were compared (Fornell-Larcker criterion). In PAF, the AVE by both factors were
lower than IFC2 (validity not established); while for DWLS, AVE was higher than
IFC2 only in VSS—V (validity of one factor established). However, the validity was
confirmed by HTMT value=0.71 (<0.85) and HTMT-inference value=0.81 (<1).
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Table 3.3 Generated data from the syntax of minimum average partial.

Eigenvalues Component Squared Fourth power
4.6729 .0000 .3125 .1551
1.7710 1.0000 .2451 .0736

4810 2.0000 .0664 .0119
4214 3.0000 1276 .0519
2332 4.0000 .2042 .1160
1867 5.0000 .2718 .1526
1373 6.0000 4346 .3312
.0965 7.0000 1.0000 1.0000

Note: Velicer's minimum average partial test; The smallest average squared partial
correlation is: 0.0664; The smallest average fourth power partial correlation is:
0.0119; The number of components according to the original (1976) MAP test is: 2;
The number of components according to the revised (2000) MAP test is: 2 (these
notes were generated from the syntax).

To examine the situation, we deleted item—12 (the cross-loading item), then we rerun
the analysis; consequently, in DWLS, the AVE by VSS—-AA was slightly inflated and
became more than a slightly deflated IFC2; hence, the Fornell-Larcker criterion was
also achieved for the VSS—AA (Table 3.4).

Moreover, Figure 3.3 shows the outer items loading estimates by both factors, using

reflective measurement model, default setting, and PLS algorithm.

Another downloadable file (Additional file 6) of same publication® related to this
dissertation shows the details of 2-factor extraction by DWLS and the results of model
fit, CF1 = 0.985 (>0.95) and RMSEA = 0.049 (<0.06).

Additionally, Table 3.4 and Figure 3.4 present the outcomes for the internal
consistency variables, they were satisfactory for all methods and scales; regarding
AlID, resultant a did not increase when any item was deleted. In both methods, values
of rhoA and rhoC gained the acceptable limits.
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The instrument and the comparators exhibited good to excellent reliabilities in all types

(Table 3.5).

Iltem10 Iltem13 Item4 Iltem6 Item8 item15 Item1
\ oxs ’

Vestibular

F square 0.582

Autonomic-Anxiety

ltem2  ¢==0.627 0.643 == |tem3
‘/0‘9 0721 (563 0669 0.626 Q‘\‘
Item11 ltem12 ltem14 Item5 ltem7 ltem9

Figure 3.3 Outer items loading estimates by two factors, using reflective
measurement model, default setting, and PLS algorithm

Note: values inside the latent variables represent the average variance extracted by

each factor; Value of f-square greater than 0.3 represent medium to large magnitude

of effect (effect size) of vestibular factor on the autonomic-anxiety factor.

A bbreviations: AVE, Average Variance Extracted; PLS, Partial least squares path
modeling.
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Table 3.4 Item loadings in exploratory factor analysis with 2—factor solution and
the internal consistency variables.

. Norwegian
a
Kurdish Sample Sample?
n =165 n =509
Internal consistency Polychoric Prxl)f;spal Maximum
variables Correlations® - Likelihood®
Factoring
2z < < <
w w 1 —_
=2 |E2|sd |40 |88 2% |88 |28 2% |38
S0 |£0Bs |85 |8 |58 |Ec |58 |88 |5¢
5| E|° : .
VSS-V 0.809
4-_Vert|go(>20 0.56 | 0.783 | 0.49 | 0.862 | 091 | -0.17 | 0.76 | -0.15 | 0.84 | -0.18
minutes)
10- Unsteady (>20 | 63 | 9768 | 0.58 | 0.857 | 0.85 | -0.06 | 0.76 | -0.05 | 0.80 | -0.01
minutes)
13- Unsteady (<20 | 69 | 9773 | 0.56 | 0.858 | 0.74 | -0.03 | 0.72 | -0.04 | 058 | 0.14
minutes)

6- Dizziness (all day) | 0.59 | 0.777 | 0.61 | 0.855 | 058 | 0.21 | 053 | 0.19 | 0.81 | -0.10

8-Difficulttostand | ) /5 | 800 | 0.41 | 0.865 | 054 | -0.03 | 052 | -0.03 | 067 | 007

or walk

15- Dizziness (<20 0.55 | 0.784 | 055 | 0.858 | 0.54 | 018 | 047 | 019 | 060 | 0.10
minutes)

1- Vertigo (<20 044 | 0.801 | 0.43 | 0.864 | 052 | 004 | 0.46 | 005 | 0.61 | 0.09
minutes)

VSS_AA 0.807

9- Difficulty in 057 | 0.779 | 0.52 | 0.860 | -0.05 | 0.78 | -0.07 | 0.69 | 0.02 | 055
breathing

14- Chest pain 0.46 | 0.794 | 0.40 | 0.865 | -0.10 | 0.71 | -0.14 | 0.63 | 0.05 | 0.45
7-Headache 051 | 0.787 | 0.46 | 0.863 | -0.09 | 069 | -0.11 | 0.66 | 0.33 | 0.33

11- Excessive 055 | 0.781 | 0.53 | 0.860 | 0.06 | 0.59 | 0.06 | 0.56 | 0.09 | 0.82
sweating

3- Nausea, vomiting 0.52 | 0.785 | 0.50 | 0.861 | 0.05 0.59 0.07 0.52 | 0.35 0.31

2-gp2lpeieit o 0.49 | 0.790 | 0.51 | 0.861 | 0.07 | 056 | 0.12 | 047 | -0.02 | 081

hot
5- Heart fluttering 0.51[0.788 [ 0.54 [ 0.859 | 0.20 | 050 | 0.16 | 0.48 | -0.04 | 0.56
12- Feeling faint 0.550.781 [ 0.62 | 0.855 | 0.33 | 0.45 [ 0.30 | 043 | 043 | 0.32
VSS-T 0.868
AVE 047 | 038 | 038 | 0.32
IFC (IFC?) 0.63 [ (0.40) | 0.65 | (0.42) | 0.56 [ (0.31)
RhoC 0.86 | 0.83 | 0.80 | 0.78
RhoA' 0.82 | 0.82
If item-12 deleted?
AVE 047 | 040 | 037 | 0.33
IFC (IFC?) 0.62 [ (0.38) | 0.62 | (0.39)
RhoC 0.85 [ 0.82 | 0.80 | 0.77
AIC VSS-V =0.38 | VSS-AA =0.34 | VSS-T=0.31

Note: For convenience, symptoms shortened; Alphas of the subscales and total
scale are in bold and in three decimal places, to be compared with resultant alpha
when any item deleted; ®Promax, Kappa=4; *"Wilhelmsen K, Strand LI, Nordahl
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SHG, Eide GE, Ljunggren AE. Psychometric properties of the Vertigo symptom
scale - Short form. BMC Ear Nose Throat Disord. 2008;8:2; °Polychoric algorithm
by Diagonally Weighted Least Squares (DWLS); Promax with Kaiser
normalization in 3 iterations; *Oblimin, Delta=0; "Values provided by SmartPLS 3;
9Inflation of AVE and deflation of IFC2,

Abbreviations: VSS-V/AA/T, Vertigo Symptom Scale—Vestibular/Autonomic-
Anxiety/Total; CI-TC, Corrected Item-Total Correlation; AlID, Alpha If Item
Deleted; AVE, Average Variance Extracted; IFC, Inter-Factor Correlation; IFC?,
Square of IFC; RhoC, Composite reliability; RhoA, Reliability measure of the
partial least squares; a, Cronbach’s alpha; PLS, Partial Least Squares; AIC,
Average Inter-item Correlation.

Internal consistency reliability
0.85

0.81 0.82

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

Alpha rhoA rhoC AVE
@ Vestibular 0.81 0.82 0.86 0.47

Autonomic-Anxiety| 0.81 0.82 0.85 0.42

Figure 3.4 Inter-item internal consistency parameters and average variance
extracted in two factors
Notes: values provided by SmartPLS via confirmatory factor analysis by PLS; the
color is different in AVE because values are <0.5.
Abbreviations: PLS, partial least squares path modeling; Alpha, Cronbach’s alpha;
rhoA, consistent new reliability estimate of PLS; rhoC, Composite reliability; AVS,
Average variance extracted.
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Table 3.5 External reliability of the instruments.

VSS—-SF-KC n=74 n=76 n=235

VSS-V VSS—-AA VSS-T VAS-T TR-T
ICC? n ICC? n ICC? n ICC? n ICC? n
Intra-raterl 0.88 28 0.93 28 0.95 28 0.98 28 0.95 12
Intra-rater2 0.83 28 0.96 28 0.97 28 0.90 29 0.80 13
Inter-rater 0.97 18 0.93 18 0.97 18 0.96 19 0.91 10
Test-retest 0.93 74 0.94 74 0.97 74 0.96 76 0.90 35

Note: Intraclass correlation coefficient: the model, two-way mixed effects; the
type, mean of Kk raters; and the definition, absolute agreement.

Abbreviations: VSS-SF-KC/V/AA/T, Vertigo Symptom Scale—Short Form—
Kurdish Central/Vestibular/Autonomic-Anxiety/Total; VAS-T, Visual Analogue
Scale-Total; TR-T, Tandem Romberg—Total.

Table 3.6 shows the Spearman’s correlations between VSS—SF—KC and its subscales,
VAS-T, and TR—T (Pearson’s correlations revealed similar results [Table 3.7]).

Table 3.6 Spearman’s correlation of the scales with the comparators.

n =165 n=159 n=143

VSS-V VSS-AA VAS-T TR-T

VSS-v 0.48* -0.37*
VSS-AA 0.582 0.52* -0.14°
VSS-T 0.85% 0.912 0.57* -0.27°

Note: Correlations stated in the hypotheses are in bold; Correlations are
significant at the level of 0.01; PCorrelations are significant at the level 0.05.
Abbreviations: VSS-V/AA/T, Vertigo Symptom Scale—Vestibular/Autonomic-
Anxiety/Total; VAS-T, Visual Analogue Scale-Total; TR-T, Tandem Romberg—
Total.
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Table 3.7 Pearson's correlation of the scales with the comparators.
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n =165 n =159 n=143

VSS-V VSS-AA VAS-T TR-T

VSS-V 0.472 -0.422
VSS-AA 0.58?2 0.502 -0.17°
VSS-T 0.872 0.912 0.552 -0.322

Note: Correlations stated in the hypotheses are in bold; ?Correlation are

significant at the level of 0.01; °Correlation are significant at the level
0.05.

Abbreviations: VSS-V/AA/T, Vertigo Symptom Scale-Short Form-
Vestibular/Autonomic-Anxiety/Total; VAS-T, Visual Analogue Scale-Total; TR-
T, Tandem Romberg-Total.

The Mann-Whitney U test compared the medians of the scores and revealed that the
distributions were similar in all scales across subgroups (ps > .05). However, they were
not similar when the mean ranks of the control group were compared to that of the
subgroups and total patients (ps < .05). the medians and interquartile ranges of the

scales are shown in Table 3.8 and Figure 3.5.

Table 3.8 Median and interquartile range of the scales.

Total Reliability Presentation subgroups? Healthy

patients subgroup Acute chronic Episodic group

n =165 n=76 n=239 n =85 n=41 n =30

M | IQR M IQR | M | IQR | M | IQR | M | IQR | M | IQR
VSS-V 8 7 8 7 7 7 8 8 7 7 0 1
VSS-AA 10 10 | 105 11 9 10 11 11 9 | 10 |3 5
VSS-T 18 16 | 185 18 18 16 20 17 |16 15 | 3 6
Note: Nature of the symptoms at the time of rating, not related to disorders or

syndromes; Bold values are median and IRQ of the healthy group.
Abbreviations: M, Median; IQR, Interquartile range; VSS-V/AA/T, Vertigo
Symptom scale-short form-Vestibular/Autonomic-Anxiety/Total.
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Figure 3.5 Shape and distribution of the scores in subgroups and healthy group
Note: Subgroups were classified based on the pattern of presentations of the
vestibular symptoms at the time of rating
Abbreviation: VSS, Vertigo Symptom Scale
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3.5 Discussion

The study utilized a regulated process of cross-cultural adaptation and produced a
VSS—SF-KC. The steps as described in the methodology were mostly applied in

accordance with the related guidelines.

The nature of both the population and sample obliged the authors to involve raters
(interviewers) and transform the instrument, as necessary, from self-administered to
interviewer-administered (e.g., in cases of non-motivated and illiterate participants).
The reliabilities of the VSS—SF—KC and the comparators were enhanced by these
measures which was consistent with the test-retest results of the Norwegian and

Japanese versions.

The results of both DWLS and PAF were nearly similar during EFA: seven items (1, 4,
6, 8, 10, 13, and 15), which are directly related to VD, firmly loaded onto vestibular
factor with weak cross-loadings to the autonomic-anxiety factor; this was a preliminary
sign of the discriminant ability of the VSS—V.

Previous studies as well as the present survey have used various types of analyses and
samples; however, across these samples, two items (items-3 and 12) were associated

with loading issues.

In five previous samples (Mexican, U.K. hospital, U.K. primary care, Norwegian
[Table 4], and Japanese), item—3 (nausea, vomiting) loaded interchangeably on both
factors with noticeable cross-loadings on every occasion®® 57 7). The mean loading
(calculated by the authors) in these samples showed that the reflective—effect of anxiety

factor on item-3 (loading 0.41) was higher than that of vestibular (loading 0.35).

The story of item-3 began when the original developer, intentionally decided to retain

the item along with other items in VVSS-V for several purposes®®, knowing that, this
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item originally belongs to VSS-AA from the physiological point of view®®, Face
validity, was one of the purposes for retaining the item; this is justifiable for other item
like falling and short dizziness (which retained along with item-3); while regarding
nausea and vomiting the notion is different. Face validity is a subjective and first
impression judgment, denoting that the items are reflecting their construct(®); ie, if the
item is a mirror, one should see the face of only one construct, and if any other construct
is visible it should not be more than a shadow. However, when we looked to item-3 in
these samples, the face of VSS-AA was more apparent than VSS-V. The other cause
for retaining was severity evaluation; of this, the ranges of response are already set to
measure the frequency (severity), so each item can measure the severity through its
construct. Furthermore, the retaining slightly inflated the correlation between
constructs, and that is the other downside from the view of discriminant validity.
However, item-3 in the recent sample has returned to reflect mainly one face, i.e., VSS-
AA,; as it was strongly loaded by this factor (Table 3.4), which can be attributed to the
heterogeneous nature of the symptoms in this sample; that is, various presentations and

durations.

The item—12 cross-loading issue (feeling faint, about to black out) is perhaps a
structural matter. Out of six samples including the present survey, four of them included
item—12 correctly with VSS—AA®® 57 70 the order, starting from weaker cross-
loadings, was U.K. primary care, Japanese, U.K. hospital, and then the present sample.
In the remaining two samples, the item unexpectedly settled on VSS—V; the order,
starting from stronger loadings, was Norwegian then Mexican. It is unexpected for an
item to oscillate or cross-load between constructs unless it is flawed. Accordingly, we
believe this item represents two different types of symptoms. The words are clear and
assumed to belong to the autonomic-anxiety symptoms; however, we noticed that some
patients tried using many words or clauses to describe strange feelings of dizziness
(spatial disorientation), words that were similar to those used to describe fainting and/or

being about to black out. In spite of this, in the present study, item—12 loaded
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adequately on VSS—AA (0.45); however, it was the only item characterized by the
lowest loading and the highest cross-loading.

The situation was investigated by deleting item—12, which resulted (in both methods)
in deflation of IFC and slight inflation of AVE by VSS—AA (Table 3.4). Consequently,
the Fornell-Larcker criterion was also obtained for VSS—AA, leading to establishment
of discriminant validity.

Regarding the 15 items’ structural consistency, the item loading results in both methods
were nearly similar, but the robustness of polychoric correlation via DWLS was evident
through higher AVE and item-loadings. The two-factor model in the VSS—SF—-KC was
suitable according to the recommended fit indices. Along with structure, the construct
was also validated across internal consistency parameters such as as, thoA, and rhoC,
and it was clear from the results that all values achieved desirable levels. Despite the
low AVE, discriminant validity was also established by both HTMT and HTMT-

inference, while the Fornell-Larcker criterion was obtained for only one factor, VSS—V.

The hypotheses regarding convergent validity were supported. An adequate positive
correlation was found between VSS—T and VAS-T as well as a moderate negative
correlation between the VSS—V and stability; the latter replicated a similar correlation
(between VSS-V and path length) in a previous analysis’”. Although the types of
scores in VSS—AA and TR-T are different (subjective and objective), the resultant
weak negative correlation between them in Table 6 (-0.14) indicates the divergent
ability of the VSS—AA because they measure two different constructs (anxiety and
stability).

The instrument significantly discriminated the healthy group from the patients’ group
and subgroups; however, it was not efficient in discriminating presentation subgroups,
most probably because patients narrated the sum of their symptoms from the onset,

regardless of the presence or absence of symptoms at the time of rating; as Yardley



3.6 Conclusion and recommendation 64

stated, the score is a cumulative measure®?. The interpretability and responsiveness
were beyond the scope of this study.

3.5.1 Strengths and limitations

We believe that the study’s strength is its sample being representative of the target
population. However, a potential limitation was related to convergent validity, as there
were no validated comparator PROMSs in Kurdish that could measure the same
construct; for that reason, we utilized VAS and emphasized discriminant validity.
Second, close observation was required to sustain patients’ motivation for self-rating;
and finally, because of the accommodation issue, we were obliged to shorten the

minimum interval between rating events to one day.

3.6 Conclusion and recommendation

The VSS—-SF was cross-culturally adapted to Kurdish. It revealed high external
reliabilities. The structure of the 2-factor model was associated with high internal
consistency and composite reliability with the ability to discriminate two latent
variables (vestibular and autonomic-anxiety). These stabilities were confirmed by
goodness of fit indices. It has adequate correlations with the comparators,
demonstrating convergent validity. VSS—SF—KC is, then, a consistent and validated
PROM s that can be used by Kurdish researchers and clinicians to quantify vestibular

symptoms before and/or after treatment protocols.

3.7 Availability of data and materials

The datasets supporting the conclusions of this article are included within Additional

file 7 and 8 of a publication related to this dissertation 5.
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Chapter 4 Video Optokinetic Training in
Rehabilitation for Patients with Unilateral
Peripheral Vestibular Disorders in Sulaimani

Governorate, Iraq

4.1 Abstract

4.1.1 Backgrounds

Patients with diminished vestibular cues in chronic vestibular disorders overlie on
visual cues; hence, they develop visual dependency. Accordingly, they complain from
visually induced vestibular symptoms and/or reduced stability in visually conflicted
environments. Optokinetic stimulation enhances vestibular adaptation, thereby reduce

visual dependency, decrease symptoms, and improve stability.

4.1.2 Objective

The primary aim of this trial was to assess the effectiveness of video optokinetic
training protocol on patients with chronic unilateral peripheral vestibular disorders

having visually induced vestibular symptoms.
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4.1.3 Methods

The study used a randomized double blinded controlled trial to recruit participants from
two major tertiary audio-vestibular clinics. Participants (n =122) were randomly
allocated 57 patients to control groups (mean — age 41.3 £ 12.1; range 47 years; 54%
women) and 65 patients to experimental group (mean — age 40 + 12; range 47 years;
53% women). In the first five-weeks, both groups received a Modified Cooksey —
Cawthorne Exercise Protocol (MCP); further, the experimental group has also received
a formulated Video Optokinetic-training protocol (VOP). During the next five-weeks
the control group continue to receive MCP with VOP; however, the experimental group
stopped to receive any protocol. To measure the baseline scores and successive five-
weeks and ten-weeks change in the health status, three primary outcome measures; that
is, (Visual Dependency measures [VDM], Visual Vertigo Analogue Scale [VVAS], and
Clinical Test of Sensory Interaction and Balance [CTSIB]) and two other secondary

outcome measures (OMs) were used.

4.1.4 Results

The baseline nominal and numeric variables were test for successfulness of
randomization; independent-samples test revealed that both groups belong to the same
population and none of the variables was dependent on any group (p < .05). Five-weeks
VOP has effectively reduced the scores of all OMs, primary and secondary (p < .05);
however, the effect sizes were small (ES < 0.3). Dependent-samples tests revealed that
combined MCP and VOP for five-weeks has substantially diminished the scores (p <
.05, ES > 0.3).
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4.1.5 Conclusion

VOP for five-weeks is an efficient protocol in reducing visual dependency in patients
with chronic unilateral peripheral vestibular disorders. It diminishes vestibular
symptoms and their concomitant autonomic-anxiety symptoms; further, it decreases the
physical, emotional, and functional impacts of vestibular disorders. Lastly, it also

improves stability in visually conflicted environment.

However, its size of effect would be much larger when both MCP and VVOP are applied

for five weeks.
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4.2 Introduction

Vestibular disorders generate a group of symptoms, that is, vertigo, dizziness,
vestibulo-visual symptoms, and postural symptoms“?. These symptoms are frequent,
exhausting®®; furthermore, they are prevalent in the population and among patients
visiting outpatient care centers®® 7% 97, Nevertheless, surveys related to epidemiology
of vestibular disorders have rarely been implemented®®; and a few conducted studies

have reported a discordant range of one year prevalence ranging from 5.5 to 27%8 %9,

The etiology of vestibular disorders can be attributed to pathology related to diseases
or trauma affecting the central component (brain) and/or peripheral component (inner
ear)®®. However, because of the symmetrical replication of the system at the periphery
(right and left), most of the common vestibular disorders are related to left-right
asymmetrical activity; that is, unilateral peripheral vestibular disorders (UPVD) are

noticeably the most common type of peripheral vestibular disorders®? 3,

UPVD affects the motor and sensory functions and lead to two group of symptoms; that
is, static and dynamic symptoms. Static symptoms are typically occur during the acute
stage of the disorder (present even in the absence of head movement) such as vertigo,
postural instability, and autonomic symptoms like nausea and vomiting®®). After a few
days, the central compensation commences and equalize the resting neural activity on
both sides, consequently, these symptoms disappear. However, because of impairment
of vestibulo-ocular reflex (VOR) and subsequent incoordination between head and eye
movement (visual vestibular mismatch), some symptoms remain permanent and
typically present during head movement; that is dynamic symptoms, such as blurry
vision, decreased dynamic visual acuity, and disorientation triggered by visually
unstable complex surroundings visual vertigo®® 190 101 or recently visually induced

dizziness1?,
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The sensory conflict produced by the visual vestibular mismatch enhance active central
neuronal changes leading to vestibular adaptation and compensation®. However,
several factors have been postulated to prolong the persistence of symptoms®® and
occasionally patients (20%) adopt maladaptive postural strategies; accordingly, they

enter the phase of chronic vestibular insufficiency('% 102)

An experience called visual dependency @% is considered to be one of the
aforementioned factors®®; in this situation, the patient substitute the diminished
vestibular cues by over-reliance on visual cues to maintain balance particularly during
chronic stage of the disorder®®. Consequently, they become sensitive to moving
environment® and experience vertigo and/or dizziness whenever they are exposed to

complex and/or moving visual surroundings%,

Medications and surgery have offered limited solutions in considerable number of
chronic vestibular disorders®®. Necessarily, vestibular rehabilitation therapy has
increasingly obtained approval and popularity so that it recently becomes the standard
approach in numerous type of vestibular disorders®®. Moreover, there is a moderate to
strong evidence that the approach is safe and effective particularly for patients with
stable but non-compensated UPVD®® 16 Vestibular rehabilitation therapy is a
physiologic dependent therapy, through a repetitive exercise it aims to stimulate and
enhance the neuroplasticity of the vestibular system and its central connections; hence,
relieving symptoms and restoring balance through its natural processes; that is,
adaptation, substitution, central programming, and recovering postural strategies%%
196) The exercise protocols can be group activities and/or customised exercise targeting

particular needs®>: 107,

The first protocols that utilized group activities (eye, head, and trunk movements) has
been introduced by Cooksey and Cawthorne (CCE) at 19401%): from then on, it has

been extensively utilized and proved to be effective in improving dynamic balance®
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110) However, with the progress of our perception to vestibular mechanisms, recently
further customized protocols have been introduced to the vestibular rehabilitation
apparatus in order to enhance specific response of the system; that is, adaptation,
compensation, substitution, and postural control strategies“®; besides, evidences
indicated that addressing specific deficit with customized exercises is associated with

effectual outcomes®!t 112),

The diminished ipsilateral VOR gain in UPVD leads to considerable amount of retinal
slip during head movement; that is, gaze instability™'®). However, the vestibular system
in these patients retain its plasticity and ability to adapt with the new situation, it
persistently changes its neuronal response to head movement aiming to increase the

VOR gain; hence, decrease retinal slip and stabilize the image®®®.

One potential way to facilitate adaptation by enhancing the VOR gain and reducing
retinal slip is exposing the patient to visual sensory conflicts; that is, optokinetic
stimulation®”, Consequently, this exposure has reduced visual dependency and
improved visual vertigo symptoms in patients with peripheral vestibular disorders®®),
For convenience, patients can use home environment for optokinetic-training; while
they are sitting, standing, and/or walking they can look at videos containing
inharmonious moving visual scenes either on television or computer screens such as

car chases and/or several shapes moving in different directions9,

Gabrielle Pierce, a doctor of physiotherapy, has created a YouTube channel related to
optokinetic-training in vestibular dysfunction. It contains different videos specifically
produced to initiate optokinetic responses through scenes that contains complex moving
patterns such as pulsing, waving, wrapping, and shifting checkerboards, as well as
videos of driving over roads bridges in forward and reverse directions. Video
optokinetic-training is easy to prescribe, patients enjoy to use such a technology, and it

conveniently applied in regular home settings®?.



4.2 Introduction 71

To our best knowledge, to date, the aforementioned videos have not been utilized for
optokinetic-training. The recent study has utilized a double blinded controlled
interventional study to assess its primary objective; that is, the effectiveness of a
formulated video optokinetic-training protocol; and a formulated modified CCE

protocol in rehabilitation of patients with chronic non-compensated UPVD.

Chapter 2 and 3 in this dissertation have demonstrated in details the process of cross-
cultural validation of DHI-CK and VSS-SF-CK; however, because of the lack of
repeated measures in the aforementioned processes, their responsiveness has not been
examined. Consequently, the study has utilized these two validated PROMs and

examined their responsiveness as its secondary objective.
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4.3 Methods

4.3.1 Ethics

The study was started after earning the approval (no. 43D) from Ethical Committee of
the College of Medicine, Sulaimani University, Sulaimani governorate, Kurdistan
Region, Irag. It was conducted in accordance with ethical principles related to medical
research when it involves human subjects, principles that established and announced in
Helsinki’s deceleration (2008). Patients who fulfilled the inclusion criteria were invited
to hear a short explanatory notes about the study and invited to participate. Those who

accepted the invitation have signed an informed written consent.

4.3.2 Settings and participants

4321 Setting

The recruitments occurred in two well equipped audio-vestibular tertiary centers in

Sulaimani Governorate, Irag. It was started from February 2017 to March 2019.

4.3.2.2 Inclusion criteria

43221 Patients with acceptable physical and performance
ability.

43222 Aged between 18 and 65 years.

43223 Having visually induced vestibular symptoms.

43224 Positive positional test (direction fixed disappear on

visual fixation).
43225 Having received a diagnosis of chronic unilateral

peripheral vestibular disorders for at least two months’ duration.
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43226 Have passed the cognition test; that is, Mini-Mental State
Examination.

Exclusion criteria

43231 Episodic, irritative, fluctuating, and recovering
vestibular disorders.

43232 Age below 18 and above 65.

43233 Disorders that might affect performance of the protocols
such as musculoskeletal disorders.

43234 Associated disorders that may produce vestibular
symptoms.

43235 Participants who performed less than 80% of the
protocols.

4323.6 Suspected bias responses; that is non-interested, halo,

and prestige biases.
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Screening and enrollment

N =2845 n=378
Total patients with vestibular Vestibular symptoms caused
symptoms screened for eligibility by non-vestibular disorders

n= 2467 ..
Total patients with vestibular disorders Not eligible n=1517
852=Presented acutely
screencd for cligibility

665=presented episodically

\
n=707
n=950 o . . .
Bresciited chronically No visually induced vestibular
symptoms
— Not invited n = 82
=243 ot invited n =

12=Aged below 18
24=Aged above 65
32=Associated disorders
14=Performance issues

Clinically eligible

+_I

A 4
n=161
Invited to participate

n=16

v Not accepted the invitation
n=145

Accepted to participate

!

&

Excluded n=23
7=Lost the connection
3=Negative positional test

n=122 9=Measurement errors.
Enrolled to the halo cffect, and prestige bias
4=Performed less than

study analyses 80% of the protocols

Figure 4.1 Patients’ involvement in screening for eligibility and enrollment, in two
audio-vestibular tertiary centers during two years of the study.
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4.3.3 Design

The design was a controlled prospective study. It was a double blinded interventional
trial; that is, nor the author neither the medical staff were aware of enrolment to specific
group of interventions. However, the design was converted to short term longitudinal

design for the reliability group.

4.3.4 Randomization

Participant who accepted invitation was enrolled and allocated to one of the two
treatment protocols based on a simple randomization*® utilizing a list of random

numbers generated by Microsoft excel.

4.3.5 Outcome measures (OMs)

4.3.5.1 Primary OMs
The following three primary OMs were utilized:

43.5.1.1 Visual dependency measure (VDM)

Rod-and-Disk program (downloadable online at:

https://www.imperial.ac.uk/department-of-medicine/research/brain-sciences/clinical -

translation/neuro-otology/) was utilized to measure the amount of dependency. The

content of the program from the computer was displayed through a high definition 32-
inch monitor (diagonal length of the screen was 8cm). In a black background, a bright
rod (14 cm in length) located in an empty dark central zone of the screen surrounded
by numerous randomly-distributed shining dotes occupying the rest of the screen. A

well trained operator seated beside the patient controlled the orientation of the rod and


https://www.imperial.ac.uk/department-of-medicine/research/brain-sciences/clinical-translation/neuro-otology/
https://www.imperial.ac.uk/department-of-medicine/research/brain-sciences/clinical-translation/neuro-otology/
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the movement of the surrounding dotes; that is, stationary, clockwise, and counter-
clockwise rotations (Appendix 17).

Following the default random setting of the program, responses (rod-tilt) of five trials

of each of the following three situations were measured.

4.35.1.1.1 Inthe first situation, we provided the patient with
ordinary visual cues; that is, patient seated with a viewing
distance of 38cm in front of the screen looking directly to the
whole screen (visible screen’s frame and surroundings) and the
surrounding-dotes were static; however,

4.35.1.1.2 in the second situation, we tried to eliminate
visual cues as much as possible; that is, the patients were seated
at the same viewing distance but looking to the screen through
a cone (23cm near the head and 27cm near the screen); so that,
to remove all frames from their visual scenes; furthermore, the
surrounding-dotes were rotating clockwise.

435113 In the third situation, same as second;
nevertheless, the surrounding dotes were rotating counter-

clockwise.

The test implemented in a semi-dark room; for each of the aforementioned trials,
participants were requested to answer by no or yes if the rod is not aligned or aligned

with their perceived vertical, respectively; that is, subjective visual vertical (SVV).

The visual dependence was calculated by the difference between of the mean of the
absolute value (both right and left tilt were treated as positive value) of the rod-tilt in
the static SVV and both rotatory situations: dynamic SVV®4 119,
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43.5.1.2 Visual Vertigo Analogue Scale (VVAS)

This scale (Appendix 18) was originally adopted from Longridge and his
colleagues™®, it is a useful scale for quantifying the visual vertigo®"; furthermore,
guideline has recommended it as an outcome measure in vestibular disorders®, It
consists of nine environmental visual situations that may induce disorientation. Beneath
each of the nine situation a ten-fraction-scale was located, patients were invited to rate
the intensity of their perceived dizziness in each experienced situation. Each scale
ranged between 0 and 10 to represent no to maximum disorientation, respectively.
Patients were instructed to omit any unexperienced situation. The sum of the total
responses was divided on numbers of answered responses (VVAS-T).

The tool has not previously been cross-culturally adapted to Kurdish; therefore, we
implemented a required focus group sessions®® 4Y and in accordance with the steps
recommended by guidelines related to translation and adaptation®® 3%, the contents of
the scale were cross-culturally adapted to the central Kurdish dialect (Appendix 19);
additionally, in accordance with steps recommended by Kottner and his colleagues®,
its reliability has been tested by comparing VVAS-T of two repeated measures within

the duration of one to five days for 43 randomly selected participants.

43513 CTSIB

The CTSIB (Appendix 8 and 9) was originally developed by Shumway-Cook and
Horak®*® to evaluate the role of visual, vestibular, and proprioception on postural
stability. It is inexpensive and easy to administer in analytic settings“?. The tool has
excellent reliability®” and validity®?® while examining adult patients with vestibular
disorders. The test assesses the postural stability in six conditions. During conditions 3

and 6, patients are requested to maintain balance while they are wearing visually-



4.3 Methods 78

conflicted dome to remove any visual cues; consequently, it can assess visual reliance

119) The recent study has applied the following details to utilize the CTSIB.

While patients standing with attaching/stocking feet and each palm on the opposite
shoulder, they were requested to retain their postural stability for three trials (60

seconds for each trial) in the following six conditions:

435.1.3.1 Eyes-open, standing on a solid and level ground.
4.35.1.3.2 Eyes-closed, standing on a solid and level
ground.

4.35.1.3.3 Eyes-open, standing on a solid and level ground
and wearing a visually-conflicted dome.

4.3.5.1.3.4 Eyes-open, standing on a spongy surface.
4.35.1.3.5 Eyes-closed, standing on a spongy surface.
4.35.1.3.6 Eyes-open, standing on a spongy surface and

wearing a visually-conflicted dome.

In each condition, only the first trial was required if they could complete the total 60
seconds in the first trial. That is, the second and the third trials were only necessary
when they could not complete the 60 seconds in the first and second trials, respectively.
Furthermore, any trial was also considered to be completed if they could not retain their
balance before completion of the total 60 seconds; that is, loss of postural stability,
moving foot and/or palm, attempting to find help, and opening eyes in the third and six

conditions®4 121,

The score of each of the aforementioned six conditions was calculated through dividing
the sum of seconds in performed trial/s by the number of performed trial/s. In
accordance with the objective of the study, we have objectively assessed the visual
dependence by calculating the sum of conditions 3 and 6 (CTSIB - S); that is, the score

ranges from 0 to 120 seconds to represent maximum to no objective visual dependence,
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respectively. However, this range was not in agreement with other four measures in
which low score represent good health and vice versa; accordingly, to make accordance,
the study recoded this variable through reversing the score; that is, zero represents no

and 120 represents maximum dependence.
4.3.5.2 Secondary OMs

Beside the aforesaid primary outcome measures, the following two secondary OMs

were also used:

43521 Dizziness handicap inventory (DHI)

DHI (Appendix 1) is a popular PROMs and has been extensively utilized by the
researcher and clinicians ©%. It can efficiently quantify the impacts of vestibular
dysfunctions before and after therapeutic protocols. It was developed by Jacobson and
Newman®®. The instrument composed of 25 items divided in to three sub-scales:
physical (DHI-P), emotional (DHI-E), and functional (DHI-F) with 7, 9, and 9 items
respectively. For each item the patient should select one of three responses (yes,
sometimes, and no), with a specific value for each response; that is, 4, 2, and 0
respectively. The limits of the total score start with 0 denoting no impact to end with
100 denoting greatest impact. The psychometric properties of DHI as thoroughly
discussed in Chapter 2 has been assessed and validated in to central Kurdish dialect:
DHI — CK®7; accordingly, the recent study has utilized DHI-CK (Appendix 5) as one
of the OMs.

43522 Vertigo symptom scale — short form (VSS — SF)

This PROMs (Appendix 10) is specifically designed to assess the frequency of
vestibular symptoms. It contains 15 symptoms®), extracted from the long form of
Vertigo symptom scale®?. The tool utilizes a five-point responses to measure the

frequency, each response with a specific value (never =0, a few times = 1, several times
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= 2, quite often = 3, and very often = 4). Based on type of symptoms, the instrument

divided into two subscales: vestibular and autonomic-anxiety. The total sore range from

0-60 with greater value indicating highest frequency. The VSS — SF was cross-
culturally validated to central Kurdish dialect: VSS — SF — CK (Appendix 14)©®),

4.3.6 Rehabilitative intervention home protocols

4.3.6.1

Modified CCE Protocol (MCP)

In accordance with the objective of the study and the physical ability of the participants,

we modified the CCE (MCP), that is, in bed exercises were omitted, the protocol was

performed either with sitting or standing; furthermore, all eye movements that may

involve retinal slip and vestibular adaptation were also omitted. The MCP was consisted

of the following exercises:

4.3.6.1.1 While sitting on a chair, repeated bending forward and
backward to pick up and put down an object from the ground for 20
times.

43.6.1.2 Changing the position from sitting to standing 10 times
eyes-open and 10 times eye-closed.

4.3.6.1.3 Throwing a small ball from one hand to another above
the level of head.

43.6.1.4 Throwing a small ball from one hand to another below
right and left knees 10 times for each.

4.3.6.1.5 From sitting to standing, turning around, then sitting, 10
times eyes-open and 10 times eye-closed.

4.3.6.1.6 While the participant moving in a circle around a healthy
person to throwing and catch a large ball with that person, 10 times

clockwise and 10 times counter-clockwise.
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4.3.6.1.7 Straight line walking, 10 steps eyes-open and 10 steps
eye-closed.

43.6.1.8 Walk up and down along a slope and then a stair, eye-
open and eye-closed for each.

4.3.6.1.9 General body movements such as stretching, extension,

and flexion.

The required time to perform the protocol was estimated to be 12 to 15 minutes
(Appendix 20).

4.3.6.2 Video Optokinetic-training Protocol (VOP)

The author has contacted Gabrielle Pierce (Appendix 21), the developer of the

optokinetic training videos, and granted her approval to use such videos as VOP.

Accordingly, we made a short continuous video clip of 10:13 minutes duration. The
clip was composed of the following six short videos of driving and moving

checkerboard extracted from her Youtube channel@®):

43.6.2.1 Driving in Light & Shadows (1:28 minutes).
43.62.2 Pulsing Checkerboard (3:00 minutes).

43.6.2.3 Driving in reverse (2:30 minutes).

43.6.2.4 Shifting Direction Checkerboard (1:00 minutes).
4.3.6.2.5 Driving Over a Bridge (0:43 minutes)

4.3.6.2.6 Wave Checkerboard (1:31 minutes).

Per patients’ suitability, the clip was prepared ain two forms, a playable compact disc
and a file that could be transferred to a portable universal serial bus flash driver.
Participants from the trial group were instructed to see the clip while they were sitting
in front of a TV screen. They were also instructed to calculate the ideal viewing distance

by this equation: 1.5 multiplied by the screen size (diagonal length of the screen)®?2),
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4.3.6.3 Utilizations of the protocols and OMs
The following consecutive steps have been followed:

4.3.6.3.1 For both control and experimental groups, the total
scores of primary and secondary OMs have been applied for the first
time (baseline) before any protocol; that is VDML1, VVASL, CTSIB-
S1, DHI-CK1, and VSS-SF-CK1 (SF1).

43.6.3.2 Then, participants were randomly assigned into two
groups, control and experimental; they were instructed to use their
home settings to perform their specific protocols.

4.3.6.3.3 All participants (control and experimental groups) were
requested to apply the MCP four times a day with at least three hours
between each session. However, in case of the experimental group,
they were also requested to utilise the VOP immediately after each
MCP session. They were advised to complete five weeks then return
to clinics for second OMs assessment; that is, VDM2, VVAS2,
CTSIB-S2, DHI-CK2, and VSS-SF-CK2 (SF2).

43.63.4 After  second  assessment, participants  from
interventional group were instructed to do usual daily activities
without specific protocol; however, those from control group were
instructed to apply both protocols, MCP and VOP, for another five
weeks. All participants were requested to attend the clinics after
another five weeks for the third OMs assessment; that is, VDMS3,
VVAS3, CTSIB-S3, DHI-CK3, and VSS-SF-CK3 (SF3).

43.6.3.5 To examine the homogeneity and randomization the first
OMs of both groups were compared. However, to examine the
effectiveness of VOP on experimental group the second OMs of both

groups were compared. Nevertheless, to examine the effectiveness of
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VOP on control group, we compared within-group’s repeated
measures, that is, the second and third measures of the same (control)
group; additionally, the maintenance of the VOP’s effect on the
experimental group, the study was also compared the second and third

measures of the same (experimental) group.

Using phone and on a regular weekly base, the protocols were closely followed up by
two well-trained medical staff; moreover, they were also ready to answer any call from
the participants and their relatives at any time to reply on queries related to the

protocols.

4.3.7 Statistical road-map

The statistical decision and interpretation for all analyses in this study were based on

the alpha level of significance (a)) of p < .05.
4.3.7.1 Sample size and power analysis

A priori sample size was estimated based on the assumption that our intervention would
make a medium effect size (0.5) and a mean difference in one direction (one tailed);
additionally, the power of statistical analysis was set to 85%, that is, 1-# = 0.85;
concerning a, it was set to 5%. Consequently, by utilizing G*Power software®?® we

calculated the sample size to be > 118.
4.3.7.2 Initial assessment of the nature and distribution of the data

Before selection of any statistical test, knowledge about the nature and distribution of

the data was mandatory; Accordingly, the below steps were followed:
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4.3.7.2.1 The pre and post intervention five OMs were investigated
for the floor and ceiling effects; the percentage of the lowest and

highest scores were expected to be below 15%©®9),

43722 Pairwise exclusion was used for records with missing
values.
4.3.72.3 Per data’s suitability, their distributions (nominal and

numeric) were investigated through:
43724 Eyeball test; that is looking to the histogram, boxplots,

and Q-Q (quantile) plot.
4.3.7.2.4.1 Numerical method; that is, absolute Z-score (|Z|)
for either skewness and kurtosis of < 1.96¢%),
4.3.7.2.4.2 Normality test; that is, non-significant Shapiro-
Wilk (SW) test 124,
4.3.7.24.3 Homogeneity of variance across groups;
investigated through parametric and Median-based Levene’s

tests(129),

4.3.7.3 Selection of the statistical designs and tests
The statistical designs

4.3.7.3.1 Independent-samples design (between-groups), this was
used to assess
4.3.7.3.1.1 the randomization and comparability of both
group
4.3.7.3.1.2 To examine the effectiveness of the VOP on
experimental group; that is, the first and second OMs of both

groups would be compared.
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43732 Dependent-samples (paired) design (within-groups), this
was used to assess the:

4.3.7.3.2.1 Effect of VOP on control group, we compared
within-group’s repeated measures, that is, the second and third
measures of the control group.
4.3.7.3.2.2 Maintenance of the VOP’s effect on the
experimental group was also examined when we measured the
outcomes after five weeks from cessation of the OKT and
compared them with those of the second measures of the

experimental group.

4.3.7.4 Hypotheses:
Three different hypotheses were stated:

43.7.4.1 Homogeneity hypothesis, to ensure homogeneity
between the two independent groups, null hypothesis must be retained,;
accordingly, the following 2-tailed hypothesis was stated:

4.3.74.1.1 Ho: the distribution or the score of the baseline
variables; that is, nominal and numerical including the first
OMs (VDM—1, VVAS—1, CTSIB-S—1, DHI-CK—1, and VSS-
SF-CK—1) in both randomly selected groups are equal.
4.3.74.1.2 Ha: At least the distribution or the score of one or
more of the aforementioned variables are not equal.

43.74.2 Effectiveness hypothesis (independent-samples), to
assure the effectiveness of VOP, null hypothesis must be rejected.
Here, the scores’ means () or the sum of the ranks (3 R) of the second
OMs (VDM—2, VVAS—2, CTSIB-S—2, DHI-CK—2, and VSS-SF-
CK—2) of both groups would be analysed. Based on the fact that our
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rehabilitative interventions would not deteriorate the health condition
in our patients; thus, utilising the second OMs, the study stated the
following 1-tailed hypotheses:
43.74.21 Ho: p or median or >R of VOP-group = [ or
median or Y R of MCP-group.
4.3.74.2.2 Ha: p or median or Y R of VOP-group < p or
median or ) R of MCP-group.
43.7.43 Effectiveness and Maintenance hypotheses (dependent-
samples), in this case
4.3.74.3.1 Effectiveness hypothesis, here, only the OMs of
the control group would be compared; that is, the second OMs
and the third OMs (VDM—3, VVAS—3, CTSIB-S—3, DHI-
CK—3, and VSS-SF-CK—3). To support effectiveness, the one-
tailed alternative hypothesis should be accepted; consequently,
utilising the second and third OMs of the control group, the
following hypotheses were stated:

1) Ho: p or median or Y R of third OMs > p or median or
>R of second OMs.

2) Ha:p or median or YR of third OMs < p or median or
>R of second OMs.

4.3.7.4.4 Maintenance of the VOP’s effect hypothesis, to be
certain that the effect of VOP remained after five weeks of its
cessation. To support the maintenance, null hypothesis should retain;
that is, the scores of third OMs must remain equal to or lesser than the
second OMs. Accordingly, utilising the second and third OMs of the

experimental group, the succeeding 2-tailed hypotheses were stated:
43.744.1 Ho: por R of third OMs < pu or Y R of second

OMs.
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4.3.744.2 Ha:por YR of third OMs > p or YR of second
OMs.

Furthermore, the magnitude of effects was also estimated.

4.3.8 The statistical tests

Assessment of randomization, comparability and effectiveness of interventions, would
be tested by comparing the relative proportion of nominal and numerical variables to
ensure successfulness of allocation and homogeneity of the two groups as well as to
delineate the effectiveness of different modalities of treatments.

This was based on the results of the aforementioned initial assessments; consequently,

the study has established and followed the below statistical agenda:
4.3.8.1 For nominal data

Such as: gender, occupation, residence, educational level, and clinical diagnosis were
tested for homogeneity in both groups:

4338.1.1 Pearson’s chi-square test (X°gs), if the variable met the
assumption of X2 gs; that is,
4.3.8.1.1.1 expected frequency for each cell in contingency
table must be at least 5 in 80% of cells.
4.3.8.1.1.2 no one cell can have frequency below 3.
4.3.8.1.1.3 Independency of each observation.
43.8.1.2 Fisher’s Exact test, if the variable did not meet the

aforementioned assumption of X2 gs (126 127),
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4.3.8.2 For numeric data:

Such as: age, duration of symptoms, and OMs:

4.3.8.2.1

Since our sample size
study performed norm
calculated standardized

First: The U statistics o

Between-groups design

4.3.8.2.1.1 Independent Samples t-test to compare the
means, in the case of normally distributed and homogeneous
variables

4.3.8.2.1.2 Welch’s t-test, in the case of normally distributed
and non-homogeneous variables?®),

4.3.8.2.1.3 Mann-Whitney U test to compare medians or
mean ranks, in the case of non-normally distributed variables
(129): here, the medians would be compared in cases of variables
with scores of similar shapes; however, if their shapes were not

similar, population mean ranks would be compared®®.

is relatively large (>20), for the purpose of interpretation, the
al approximation of the Mann-Whitney U test; that is, the
value (Zc) was found through the following equations:

f both group were found; that is U1 and U through:

nin +1
U1=(n1Xn1)+¥—ZR1

Equation 4—1 Estimation of U; in Mann-Whitney U test
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ny(n, +1
Uz = (nz an) +¥_2R2
Equation 4—2 Estimation of Uz in Mann-Whitney U test.

Second: The U statistics of the test was identified and it was equal to the smallest value
of either Uy and Uo.

Third: Estimation of standardized value through:

U_n1>2<n2
ZC=
Jn1Xn2—(n1+n2 +1)
12

Equation 4—3 Estimation of calculated Z value in Mann-Whitney U test.

where:

U = U statistic of MCP-group.

U> = U statistic of VOP-group.

n1 = number of observations in MCP-group.
n2 = number of observations in VOP-group.
>R1 = sum of ranks in MCP-group.

>R = sum of ranks in VOP-group.

U = U statistic of the test.

Zc = calculated standardised value of the test.
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4.3.8.3 Choice of statistical tests for within-groups design

4.3.8.3.1 Paired-samples t-test, in the case of normally distributed
variables %9,

43832 Wilcoxon signed ranked test, to compare population
mean ranks, in the cases of non-normally distributed variables and the
resultant differences between the two repeated measures were
symmetrically distributed; that is, similar shapes and the spreads @39,

43833 Binomial sign test for two dependent Samples, to
estimate the sign of the differences between repeated measures
(positive and negative) in order to compare the medians of two series
of values of the same outcome measure. This would be used in the
cases of non-normally distributed variables and the resultant
differences between the repeated measures were not symmetrically

distributed; that is, non-similar shapes and the spreads*®2.

4.3.8.4 Rejection and acceptance of hypotheses
The alternative hypothesis would be accepted whenever:

43.8.4.1 The test statistic (t) exceeded its reciprocal 1-tailed or 2-
tailed critical value (CV); that is p < .05.

43.8.4.2 The absolute value of Zc > than its reciprocal value; the
1-tailed and 2-tailed critical value of the Zc at .05 a level of
significance (Zuos) is 1.65 and 1.96, respectively; consequently,
absolute value of Zc > 1.65 and 1.96 were considered significant in 1-
tailed and 2-tailed test, respectively2%133),
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4.3.8.5 Test for external reliability of VVAS

The study employed intraclass correlation coefficient (ICC) to test the power of external
reliability with referenced values of < 0.5, >0.5<0.75, >0.75, <0.9, and > 0.9 for poor,
moderate, good, and excellent, respectively. In ICC, the equation specific to the
following characteristics was selected: two-way mixed effects, mean of k raters, and

absolute agreement for model, type, and definition, respectively®?.
4.3.8.6 Assessment of the responsiveness of DHI-CK and VSS-SF-CK

The ability of these two outcomes measures to read changes in health status after
treatment were assessed by comparing the means of their pre-treatment scores (first
measure) with their post-treatment scores (second measure) considering their standard
deviations*3¥). Using the MedCalc application®®, the study estimated the magnitude
of effect through three parameters; that is, baseline standard deviation, pooled SD, and
standardized response mean (SRM)

4.3.8.7 Effectsize (ES) calculation and interpretation
The followings are equations used to determine ES based on the design and type of test:

43.8.7.1 ES for X? (w-index), was calculated through two
equations: that is,
XZ

@c = (1) and w= @cvk—-1

Equation 4—4 Two equations for effect size (w-index) calculation in Chi-square

test.



4.3 Methods 92

where

@c = Cramer’s phi coefficient

X2 = X2value

n = total number of observations

k = the smaller value of either r (row) or ¢ (column) in contingency table

w = the effect size for X?(130),

Moreover, for the magnitude of effect, the study followed Cohen (1988) as w =

0.1—small, w = 0.3—medium, and w = 0.5—large effect sizes®37).

4.3.8.8 ES for independent samples t-test

The ES was calculated by determining Cohen’s ds (samples); that is standardized mean
difference (this can be extracted from the output of a conducted t test on the
standardized values of tested variable); additionally, it can be estimated by this

equation:
X1 =X,

j(nl —1)SD;* + (n, — 1) SD,?

dS:

nl_nz—z

Equation 4—5 Estimation of Cohen’s ds (effect size of independent samples t-test)

Where

ds = effect size

X, = mean of the observations in the first group
X, = mean of the observations in the second group
N = total number of observations

SD = standard deviation
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In other words, the numerator is the means difference and the denominator is the

pooled standard deviation.
4.3.8.9 ES for paired-samples t-test

This was calculated by estimating both Cohen’s d; and Cohen’s dawe (average), the
former value was calculated directly from the output of the test using one of these two

equations:

Equation 4—6 Equations to calculate Cohen’s dz (effect size of dependent

samples t-test

Where

M = mean

SD = standard deviation
t = calculated t statistic

n = total number of observations
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Nevertheless, for the latter (Cohen’s dave) Was calculated using estimates of descriptive
statistics through this equation:

i = Mgifr
awe = Sp ¢ SD,
2

Equation 4—7 Calculation of Cohen dave.

where

Muifr = mean difference between means of both correlated measures.
SD; = first standard deviation.

SD, = Second standard deviation®®.

4.3.8.10 ES for Mann-Whitney U test

the ES was calculated using this equation:

_2
N

Equation 4—8 Effect size calculation for Mann-Whitney U test

where the
r = effect size

|Z| absolute value of the calculated Z value output in the test(!39),
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4.3.8.11 ES for Wilcoxon signed ranked test

The latter equation was also used to determine the ES but, n was equal to the total
number of observations (records) in both pre and post measures®49.

4.3.8.12 ES for binomial sign test,
The ES (Cohen’s h) was estimated in two steps:

4.3.8.12.1 Transforming the proportions of both measures (P1 and
P») in to new values, named phi (®); that is, @1 and @-.

43.8.12.2 To determine the size of difference between P; and P»
(effect size or Cohen’s h), the difference between their reciprocal @s

was calculated®?: that s,
h = |@1 - ®2|

Equation 4—9 Calculation of Cohen’s h (effect size in binomial sign test)

The value of @ for any P would be extracted from Table 6.2.2 in Cohen’s book;
published in 1988: page 183142,

4.3.8.13 The responsiveness of the DHI-CK and VSS-SF-CK
This was assessed by the estimation of ES by utilising the following three parameters:

4.3.8.13.1 Baseline SD; that is, Glass’ A.
43.8.13.2 Pooled SD; that is, ds.
43.8.13.3 Standardized response mean (SRM){34 143),
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4.3.8.14 Interpretation of relevant ES,

The study followed Cohen’s tables of power; that is, the threshold of ES would be
interpreted as following:

43.8.14.1 For standardised mean difference; that is, d or A:
0.2—small, 0.5—medium, 0.8—large, and 1.3—very large**%.
43.8.14.2 For correlation; that is, r: 0.1—small, 0.3—medium,

0.5—large, and 0.7—very large®*®.

4.3.8.15 Software

All the analyses were conducted with IBM SPSS Statistics V21 (IBM, Armonk, NY,
USA); except, sample size which was calculated by G*Power software®?® and ES
which was calculated using Microsoft Excel.
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Institute
approval
(no. 43D)

Study proposal

Participated patients
(Patients presented with chronic vestibular disorders and visually induced vestibular symptoms)
n=122

A list of random numbers generated by
Microsoft Excel, randomly allocated the
participants into two groups

y A\ 4
Control group n =57 Experimental group n =65
First (baseline) outcome measures First (baseline) out es
—»{ Primary: VYDM-1, VVAS-1, and CTSIB-S-1 l—]——> Primary: VDM-1, VVAS-1, and CTSIB-S-1 |-ff—
Secondary: DHI-CK-1 and VSS-SF-CK-1 Secondary: DHI-CK-1 and VSS-SF-CK-1

A 4 £
odified Cooksey-Cawthorn . L. .
Exercise Protocol (MCP) for Video Optokinetic training
five-weeks Protocol (VOP) for five-weeks
6

5 Second outcome measures after five-weeks Second outcome measures after five-weeks
Primary: VDM-2, VVAS-2, and CTSIB-S-2 |«@——2—»| Primary: VDM-2, VVAS-2, and CTSIB-S-2
Secondary: DHI-CK-2 and VSS-SF-CK-2 Secondary: DHI-CK-2 and VSS-SF-CK-2

3 VOP for the next five-weeks Non-specific usual daily activity 4
¢ For the next five-weeks ¢

Third outcome measures after another five-weeks Third outcome measures after another five-weeks
— - Primary: VDM-3, VVAS-3, and CTSIB-S-3 Primary: VDM-3, VVAS-3, and CTSIB-S-3 —
Secondary: DHI-CK-3 and VSS-SF-CK-3 Secondary: DHI-CK-3 and VSS-SF-CK-3

Figure 4.2 The consecutive logic sequence of the study.

Note: Number 1, 2, and 3 beside each outcome measure represent the first (before
interventions), second (five-weeks after interventions), and third (ten-weeks after
interventions) outcome measures, respectively.

Abbreviations: VDM, Visual Dependency Measure; VVAS, Visual Vertigo
Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of Sensory
Interaction on Balance; DHI-CK, Dizziness Handicap Inventory- Central Kurdish
version; VSS-SF-CK, Vertigo Symptom Scale-Short Form-Central Kurdish.
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Red numbers in Figure 4.2 represent the following statistical analysis for comparing different

outcome measures:

1. Between-groups analysis,
the first outcome measures of both groups were compared to examine the successfulness of

the randomization and independency of outcome measures.

2. Between-groups analysis,
the second outcome measures of both groups were compared to examine the effectiveness of
VOP on experimental group.

3. Within-groups analysis,
the second and third outcome measures of control group were compared to examine the

effectiveness of VOP during the second five weeks.

4. Within-groups analysis,
the second and third outcome measures of experimental group were compared to examine

the maintenance effect of VVOP after its cessation for five weeks.

5. Within-groups analysis,
to delineate the combined effects of ten-weeks of MCP and five-weeks of VOP on control

group after ten weeks.

6. Within-groups analysis,
to delineate the combined effects of five-weeks of MCP and five-weeks of VOP on

experimental group after ten weeks.
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4.4 Results

4.4.1 Patients screening and enrolment

During the two years of the study, 2845 patients with vestibular symptoms were
screened for eligibility. However, only 243 patients were considered to be eligible, that
IS, patients objectively diagnosed as chronic vestibular disorders and having visually
induced vestibular symptoms. Furthermore, inclusion and exclusion criteria as well as
refusal to accept invitation have eventually dropped the participants number to 122
(Figure 4.1). No significant changes were noticed in computation because of

exclusions.

4.4.2 The logic sequence of the study

In a sequential manner, steps implemented in randomization, allocation, employment
of OMs in three occasions, rehabilitation’s protocols, and statistical approach are shown

in Figure 4.2

4.4.3 Demographic and baseline features

Characteristic features of the total enrollees (n = 122) and different groups are
demonstrated in Table 4.1. In the total sample (n = 122), the women constituted 54.1%
(n = 66), the mean, standard deviation, and (range) of age in years and duration of
symptoms in months were 41.3 £ 12.1 (47) and 12 + 18.9 (120), respectively. The
majority of the participants 82.8% (n = 101) were resided in Sulaimani Governorate
(centre and district). Concerning occupation, 49.2% (n = 60) of patients were

government’s employees. Furthermore, 47.5% (n = 58) of the participants were either
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having no education or graduated from primary schools. Lastly, the chronic vestibular
insufficiency (CVI) was the commonest clinical diagnosis 41% (n = 50).

Table 4.1 Demographic characteristics of the participants.

. . Reliability subgroup
Total Patients Control group Experimental group of VVAS?
n=122 n=>57 n =65 n=43
Mean | SD R Mean SD R Mean | SD R Mean SD R
+ + +
Age (year) 41.3 121 a7 42.7 +12 a7 40 12 47 42.7 127 47
Duration ot +
(month) 12 18.9 119 | 114 | +18.4 | 119 124 | 194 | 119 10.5 15.7 65
n % n % n % n %
Women 66 541 43 59.6 32 49.2 23 53.5
Residence in relation with Sulaimani Governorate
Center 51 41.8 24 42.1 27 41.5 17 395
District 50 41 25 43.9 25 38.5 20 46.5
Outside 21 17 8 14 13 20 6 14
Occupation
House wife 21 17.2 11 19.3 10 154 10 23.3
Teacher 24 19.7 13 22.8 11 16.9 9 20.9
Employee 36 29.5 18 31.6 18 21.7 10 23.3
Student 11 9 5 8.8 6 9.2 4 9.3
Not working 14 115 5 8.8 9 13.8 4 9.3
Worker 16 13.1 5 8.8 11 16.9 6 14
Education
so. or 58 | 475 25 | 439 33 | 508 20 | 465
rimary
Secondary® 40 32.8 18 31.6 22 33.8 11 25.6
Craduate & | ,, | 19 14 | 246 10 | 154 12 | 279
higher
Clinical diagnosis
CPV 16 13.1 6 10.5 10 154
CVI 50 41 24 42.1 26 40
NVN 35 28.7 19 3383 16 24.6
VM 21 17.2 8 14 13 20

Note: ®The study has only tested the reliability of VIVAS because it was the only
subjective PROMSs that has not been validated in Kurdish; ®Primary and secondary
schools; All the vestibular disorders were chronic and unilateral.

Abbreviations: VVAS, Visual Vertigo Analogue Scale; SD, Standard Deviation;
R, Range; CPV, Chronic Positional Vertigo; CVI, Chronic Vestibular
Insufficiency; NVN, Non Compensated Vestibular Neuritis; VM, Vestibular
Migraine; PROMs, Patient Reported Outcome Measures.
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4.4.4 Data screening, baseline nominal and numeric variables

44.4.1 Nominal Variables
4.44.1.1 The Z-score of skewness and kurtosis

Data related to skewness, kurtosis, and percentage of observed cell count of each
variable are shown in Table 2; it revealed that, gender and level of education are
associated with different degree of skewness and kurtosis; however, the rest of variables

were normally distributed.

44412 Randomization and homogeneity of the groups

X205 for homogeneity has tested the nominal variables, the succeeding results are
demonstrated in the aforementioned table

444121 Based on gender, the percentage of patients in
both groups did not differ, X?0s (1, n = 122) = 1.33, p > .05, w
=0.1.

444122 Based on residence, participants were mixed
homogenously in both groups, X2 s (2, n = 122) = 0.85, p > .05,
w = 0.08.

4.4.4.1.2.3 Based on occupation, no significant differences
were found between groups, X205 (5, n = 122) = 3.19, p > .05, w
=0.16.

4.4.4.1.2.4 Based on educational level, different categories
were similarly distributed between groups, X?es (2, n = 122) =
1.7, p> .05 w=0.12.

444125 Based on clinical diagnosis, patients in both
groups were belong to similar disorders. X205 (3, n = 122) =
2.01,p>.05w=0.13.
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4442 The numeric variables

44421 Baseline (first) OMs
444211 The floor and ceiling effects.

They were investigated through descriptive statistics; their lowest and highest scores
were far below 15% ©2),

444212 The Z-score of skewness and kurtosis.

These data along with Shapiro-Wilk tests revealed that, three of these variables; that
is, duration of symptoms, VDM-1, and CTSIB-S-1 have exhibited different degrees of
skewness and kurtosis; nevertheless, all other variables were normally distributed.

444213 Homogeneity of variances.

Levene’s test revealed that the variances of baseline numeric variables between groups
are homogenous. Accordingly, appropriate tests were appointed for necessary analyses
(Table 4.3).

4.4.4.3 Second and third OMs
The total patients and both groups have exhibited the following features

44431 The floor and ceiling effects

The descriptive statistics demonstrated that the floor and ceiling effects of all variables

are located within normal range.
Furthermore, Table 4.4 exhibited the ensuing results

44432 The Z-score of skewness and kurtosis
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Results of Shapiro-Wilk tests and Z-scores have shown that all these variables are not
normally distributed and all of them have demonstrated different ranges of skewness

and kurtosis.

44433 Homogeneity of variances

Because of non-normality, the equality of variances was examined by Median-based
Levene’s test. It revealed that in the second OMs, VDM-2, CTSIB-S-2, and DHI-CK-
2 are non-homogeneous; however, for the third OMs, only VDM-3 was nhon-

homogeneous.

Consequently, non-parametric tests (documented in the Table 4.5) were implemented
for all analyses.

4.4.4.4 Normality curves and features of all OMs (first, second, and third)

and in three occasions

Figure 4.3 revealed the distribution and normality curve of all OMs in three different
times. Data related to the center, spread (interquartile range), variance, shape, and
unusual features of the aforementioned variables and occasions are demonstrated
numerically and graphically, respectively in, Table 4.5 and Figure 4.4. The second and
third OMs have contained eight outliers (Figure 4.4); nevertheless, no any variable was

associated with potential outlier
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Table 4.2 Skewness, kurtosis, and outcomes of cross-tabulation in contingency tables of nominal.

MCP grou . VOP grou
(Congt’rol)p VL P (Experi?nentgll)
n =57 n=122 n =65
Z-Skew? [ Z-Kurtt [ Co® |  %° % X2ov® | X% | p-valued | w-indexh CoP % | Z-Skew? | Z-Kurt?
Gender
Male 23 18.9 33 27
Femnale 1.28 -3.1 3 579 1 5.02 1.33 .25 .10 0 6.2 -0.11 -3.52
Residence in relation with Sulaimani Governorate
Center 24 19.7 27 22.1
District 1.43 -1.37 25 20.5 2 7.38 0.85 .66 .083 25 20.5 1.30 -1.98
Outside 8 6.6 13 10.7
Occupation
House wife 11 9 10 8.2
Teacher 13 10.7 11 9
Employee 18 14.8 18 14.8 0.70
Student 1.94 -0.63 5 a1 5 12.83 3.19 .67 .16 6 49 -1.96
Not working 5 4.1 9 7.4
Worker 5 4.1 11 9
Education
No or Primary’ 25 20.5 33 27
Secondary' 1.18 -2.21 18 14.8 2 7.37 1.7 44 12 22 18 2.27 -1.45
Graduate & higher 14 11.5 10 8.2
Clinical diagnosis
CPV 6 4.6 10 8.2
CVI 24 19.7 26 21.3
NVN 0.45 -0.97 19 156 3 9.34 2.01 57 13 16 131 0.58 -1.67
VM 8 6.6 13 10.7
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Note: ®Z-scores of skewness and kurtosis, they were estimated by dividing skew or kurtosis values on their corresponding standard errors; °No
any cell has frequency less than 5, that is, assumptions of chi-square were met; °Percentage within total patients; “The degree of freedom calculated
through (c—1)x(r—1) where ¢ is number of column and r is number of row in contingency table; *Two-tailed chi-square critical value; "Observed
chi-square value higher than critical value would reject the null hypothesis; 9Value less than 5% is significant; "Magnitude of effect derived from
Cramer’s phi coefficient; 'Primary and secondary schools.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video Optokinetic-training Protocol; Co, Observed cell count;
X2cy, Critical value of Pearson chi-square; X?o, Obtained value of Pearson chi-square (statistical result of in this study); df, Degree of freedom;
CPV, Chronic Positional Vertigo; CVI, Chronic Vestibular Insufficiency; NVN, Non Compensated Vestibular Neuritis; VM, Vestibular Migraine;
PROMs, Patient Reported Outcome Measures.
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Table 4.3 Baseline distribution and homogeneity of the numeric data in total
patients and different groups.

MCP group - VOP group
(Control) Vel [EE e (Experimental)
n=57 n=122 n =65

2 2 @ 5
NN B NN | B E LN | N3 &

[l = [l = < [l =4
2 | 2| 3 2 |~ | 3 g 2 | x| 3| 8

: : - :
g2 | a |z |8 | a |z | & |8 |3 | % |3
5 » 2 2 ® o % 3 > o g
it it & 2
Age (year) 041 | 090 | 072 | 076 | -130 | 021 | 97 | 070 | -0.87 | 288 | t
DI 14.04 | 3824 | 000 | 18.03 | 42.91 | .000 | 54 | 1233|2804 | .000 | U

(month)

VDM—1 229 | -021 | 007 | 229 | -096 | 002 | 36 | 101 | -1.02 | 014 | U
VVAS—1 011 | -1.31 | 052 | -0.49 | -1.95 | .003 | 93 | -060 | -141 | 063 | t
CTSIBS—1 | 131 | -1.78 | 002 | 229 | -1.99 | 002 | 12 | 169 | -132 | 001 | U
HDI-CK—1 | 068 | -029 | 352 | 1.32 | 095 | .069 | 68 | 098 | -1.09 | 213 | t
i 090 | -1.11 | 143 | 063 | 211 | 017 | .10 | 0.02 | -1.80 | 061 | t

Note: #Z-scores of skewness and kurtosis, they were estimated by dividing skew and
kurtosis values by their corresponding standard errors; ®Test of homogeneity of
variance among groups; °Statistical tests selected based on the homogeneity test and
the distribution of both groups; Number 1 beside each outcome measure represents
the first (baseline) outcome measures, that is, they were measured before any
interventions.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP,
Video Optokinetic-training Protocol; VDM, Visual Dependence Measure; VVAS,
Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6
in Clinical Test of Sensory Interaction on Balance; DHI-CK, Total score of Dizziness
Handicap Inventory-Central Kurdish version; VSS-SF-CK-, Total score of Vertigo
Symptom Scale-Short Form-Central Kurdish version.
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Table 4.4 Distribution and homogeneity of the second and third outcome measures in total patients and different groups.

I\?(czgn?rrgll;p Vel TS (E\)C;?el:;i?r:g#tgl)
2 2 @ 5 o)
N N g N N B g5 N N i z £
2 | £ 3 2 | g | g5 2| 2|35 |8 |2
2 ) ~ 2 7} ~ 22 & @ x = &
VDM—2 53 25 -0.1 .002 114 4.4 1.9 .000 014 61 13 -1.2 023 Mde -
VDM—3 52 2.2 0.1 019 112 33 1.2 001 037 60 1.1 -0.5 71
VVAS—2 53 -0.9 -0.8 033 112 0.2 11 041 192 59 05 -0.1 401 Uh W
VVAS—3 51 23 1.0 046 111 2.1 0.8 .008 381 60 -0.4 -1.9 019
CTSIB-S—2 56 13 -1.8 .001 117 36 -1.0 .000 014 61 -38 15 .000 Uho i
CTSIB-S—3 53 38 3.0 .000 112 6.1 6.4 .000 843 59 -3.4 3.2 .002
HDI-CK—2 57 1.1 1.1 044 121 2.4 -0.8 001 021 64 16 -0.9 .009 Uho "
HDI-CK—3 54 2.2 0.2 011 114 2.8 05 .000 834 60 1.9 0.6 .003
VSS-SF-CK—2 56 17 0.8 .007 119 35 0.2 .000 736 63 35 1.2 .000 Mde W
VSS-SF-CK—3 55 2.2 1.0 016 115 33 17 .000 251 60 2.4 14 012

Note: 2Z-scores of skewness and kurtosis, they were estimated by dividing skew and kurtosis values by their corresponding standard errors;
®Test of homogeneity of variance among groups; °Statistical tests selected based on the Median-based Levene’s test and the distribution of
both groups; “Medians were compared by Median test of independent samples; ¢Utilized when distributions and the variances among groups,
respectively, were non-normal and homogeneous, that is, non-significant Median-based Levene’s test; 'Positive and negative differences were
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compared by Binomial sign’s test for two dependent-samples; 9Utilized when distributions and the variances among groups, respectively, were
non-normal and non-homogeneous, that is, significant Median-based Levene’s test; "Mean ranks were compared by default Mann-Whitney U
test; 'Positive and negative ranks were compared by Wilcoxon dependent-samples signed-ranks test for dependent samples; Number 2 and 3
beside each outcome measure, respectively, represent the second (five-weeks after interventions) and third (ten-weeks after interventions)
outcome measures.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video Optokinetic-training Protocol; VDM, Visual
Dependence Measure; M, Median test of independent samples; S, Binomial sign’s test for two dependent-samples; U, Mann-Whitney U test;
W, Wilcoxon dependent-samples signed-ranks test;VVVAS, Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and
6 in Clinical Test of Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish version; VSS-
SF-CK, Total score of Vertigo Symptom Scale-Short Form-Central Kurdish version.
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Table 4.5 Distributions and features of the data set related to five outcome measures.

MCP group VOP group
(Control) (Experimental)
(r?]ggit:;) IRQ | Variance Shape Outlier (n(igg?:;) IRQ Variance Shape Outlier
VDM—1 5.6 8.2 253 Right skewed None 6.8 6.1 204 Right skewed None
VDM—2 4.5 7.3 20.5 Right skewed None 3.4 4 8.4 Right skewed None
VDM—3 2.9 34 5.7 Right skewed None 2.6 2.3 29 Right skewed None
VVAS—1 3.8 3 2.6 Left skewed None 3.8 3 2.7 Symmetric None
VVAS—2 33 2.3 24 Left skewed None 24 1.6 1.7 Left skewed Yes
VVAS—3 2 2 1.9 Symmetric yes 2 1.2 1.9 Symmetric None
CTSIB-S—1 35 57 1082 Right skewed None 30 52 783 Right skewed None
CTSIB-S—2 32 56 934 Right skewed None 21 28 532 Right skewed Yes
CTSIB-S—3 22 30 514 Right skewed Yes 19 20 228 Symmetric Yes
HDI-CK—1 40 24 277 Symmetric None 40 32 429 Symmetric None
HDI-CK—2 18 17 133 Right skewed None 14 10 77 Right skewed None
HDI-CK—3 12 10 63 Right skewed Yes 13 10 70 Right skewed Yes
VSS-SF-CK—1 17 12 53 Symmetric None 18 14 75 Symmetric None
VSS-SF-CK—2 7 6 16 Left skewed None 5 6 16 Right skewed Yes
VSS-SF-CK—3 5 4 8 Left skewed Yes 5 5 11 Left skewed Yes
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Note: Number 1, 2, and 3 beside each outcome measure represent the first (before interventions), second (five-weeks after
interventions), and third (ten-weeks after interventions) outcome measures, respectively.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video Optokinetic-training Protocol; VDM, Visual
Dependence Measure; VVAS, Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of
Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish version; VSS-SF-CK, Total
score of Vertigo Symptom Scale-Short Form-Central Kurdish version.
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Figure 4.3 Distribution and normality curve of the scores of five outcome measures in two groups measured in three different
occasions
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Note: Each color represents an occasion (the time where the measure was applied); Number 1, 2, and 3 beside each outcome measure
represent the first (before interventions), second (five-weeks after interventions), and third (ten-weeks after interventions) outcome
measures, respectively

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video Optokinetic-training Protocol; VDM, Visual
Dependence Measure; VVAS, Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of
Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish version; VSS-SF-CK, Total
score of Vertigo Symptom Scale-Short Form-Central Kurdish version.
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Figure 4.4 Box and whisker plots representing the center, spread, shape, and un-usual features in five outcome measures in two

groups, measured in three different occasions
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Note: Each color represents an outcome measure; Number 1, 2, and 3 beside each outcome measure represent the first (before
interventions), second (five-weeks after interventions), and third (ten-weeks after interventions) outcome measures, respectively;
Circles beside box and whisker plot represent outlier cases.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video Optokinetic-training Protocol; VDM, Visual
Dependence Measure; VVAS, Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of
Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish version; VSS-SF-CK, Total
score of Vertigo Symptom Scale-Short Form-Central Kurdish version.
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4.4.4.5 Randomization and homogeneity of the two groups

Based on skewness, kurtosis, and equal variance assumption, independent samples t or
U tests has tested the baseline numeric variables to examine the successfulness of
randomization; that is, none of them is dependent on specific group; Table 4.6 reveals

the following results:

44451 No significant effect was found for age, t-test revealed
that the scores were similar in MCP-group (M = 42.72, SD = 12.04)
and VOP-group (M =40.05, SD = 12.06), t(120) = 1.22, p > .05, ds =
0.22.

44452 Concerning the duration (month) of vestibular
symptoms, the 57 patients in the MCP-group (Mdn = 6) and the 65
patients in the VOP-group (Mdn = 5.5), demonstrated no significant
difference; Tc = 1832 (2 =0.11), p=.92, ES =-0.01.

44453 The scores of VDM in MCP-group (Mdn = 5.6) and
VOP-group (Mdn = 6.8) were similar; Tc =1.613 (Z=-1.05), p = .29,
ES =-0.10.

44454 Results indicate that differences between scores of
VVAS-T in both groups are not significant; MCP-group (M = 2.61,
SD =1.43) and VOP-group (M = 1.31, SD = 1.15), t(120) = -.59, p >
.05, ds =-0.11.

44455 The total scores of the objective test; that is, CTSIB-S, in
both groups did not differ; Tc =0.123 (Z=-1.33), p=.18, ES=-0.12.

44456 Based on the scores of DHI-CK-T, both groups showed
similar impacts; MCP-group (M =19.51, SD = 11.57) and VOP-group
(M =15.75, SD = 9.1), t(120) = -.31, p > .05, ds = -0.06.

44457 Both groups revealed similar scores when the severity of
symptoms was rated through VSS-SF-CK-T; MCP-group (M = 8.97,
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SD =5.68) and VOP-group (M = 11.11, SD = 8.9), t(120) = -.83, p >
.05, ds = -0.15.

Table 4.6 Independency of the baseline numeric variables among two groups using
independent-samples tests.

MCP group - _ VOP group
(Control) Total patients (Independent-samples tests) (Experimental)
n=>57 n=122 n=65
—~ R o —~
2= w = N4 | I < 1% Zz2z =
58| 0 |8 % |22 |82 18| O | 358
Age (year) 42.72 12.04 | t 120 1.98 122 22 22 | 12.06 40.05
. 11.42 12.42
Duration Not 1837 -
(month) ©) 18441 U applicable 28 (.11) e 0.01 A =
[61.14] ) ' [61.82]
6.55 7.21
Not 1.613 -
VDM—1 (5.6) 503 | M - 1.96 .28 451 (6.8)
[57.91] applicable (1.05) 0.10 [64.65]
VVAS—1 3.42 163 | t 120 1.98 -.59 .56 0 '11 1.65 3.60
44.04 Not 123 i 35.78
CTSIB-S—1 (35) 3290 | M aolicable 1.96 (- .87 0.12 27.99 (30)
[66.05] PP 1.33) : [57.51]
HDI-CK—1 39.33 16.65 | t 120 1.98 -31 .76 0 E)G 20.72 40.40
V/SS-SF- -
CK—1 16.96 7.28 t 120 1.98 -.83 41 015 8.64 18.17

Note: ®Degree of freedom in independent samples t-test is equal to (n1+n2) — 2; "The
high p-values (> .05) in the tests denote that none of the variables is dependent on
any group; Number 1 beside each outcome measure represent the first (baseline)
outcome measures, that is, they were measured before any interventions.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP,
Video Optokinetic-training Protocol; Mdn, Median; MR, Mean rank; SD, Standard
Deviation; df, degree of freedom; Tcv, 2-tailed critical value of t, extracted from t-
distribution table based on sample size and degree of freedom; Zcv, 2-tailed Z critical
value (tabulated-z) based on normal approximation; Tc, calculated test-statistic; Zc,
calculated standardized Z value; ES, Effect size; U, default Mann-Whitney U test;
VDM, Visual Dependence Measure; M, Median test of independent samples; VVAS,
Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6
in Clinical Test of Sensory Interaction on Balance; DHI-CK, Total score of Dizziness
Handicap Inventory-Central Kurdish version; VSS-SF-CK, Total score of Vertigo
Symptom Scale-Short Form-Central Kurdish version.
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4.4.4.6 Dependency of the baseline OMs based on gender

Based on gender, the sample (n = 122) was classified into two groups, (female = 66).
The 2-tailed independent samples tests of the numeric baseline OMs, revealed that the
mean of VSS-SF-CK is significantly higher in female; otherwise, no any other OMs

were dependent on gender (Table 4.7).
4.4.4.7 External reliability consistency of VVAS

The average measure of ICC in test-retest reliability of the VVAS-T was 0.77,

confirming good external reliability consistency.
4.4.4.8 Effectiveness of VOP on experimental (VOP) group

Based on equality of variances, medians and mean ranks of the five OMs in second
occasions in both groups were compared by median independent samples test or Mann-

Whitney U test. Table 4.8 and Figure 4.5 presented the following results:

44438.1 The scores’ mean ranks of the VDM-2 in both groups
was significantly different, with low score in favour with VOP-group;
Tc=1259 (Z=2.03),p=.21, ES=-0.19.

44482 When the severity of symptoms was scored by VVAS-2,
the medians of the VOP-group was significantly lower; Tc =8.1 (Z =
3.08), p =.004, ES =-0.29.

44483 Mann-Whitney U test revealed that the mean ranks for
the scores of CTSIB-S-2 is significantly lower in VOP-group; Tc =
1259 (Z = 2.45), p =.007, ES = -0.23.

44484 Results indicate that differences between scores’ mean
ranks DHI-CK-2 in both groups are significantly lesser in VOP-group;
Tc=1470(Z2=1.85),p=.034, ES=0.17.



4.4 Results 118

44438.5 The scores’ medians of VSS-SF-CK-2 was significantly
declined in VOP-group; Tc =5.08 (Z =1.77), p = .02, ES =-0.16.

Table 4.7 Independency of the baseline numeric variables based on gender using
independent-samples tests.

Female Total patients (Independent-samples tests) Male
n =66 n=122 n =56
—~ R o —~
Zz< = — N4 | & Zz< =
3 58 S | 8 S 22 |83 | ¢ 2 B8 |5 58
Age (year) | 4071 | 1163 | t 120 198 | -58 | 57 | .3, |1265| 4198
12.92 10.81
Duratinth) | (6) | 1866 | U | N | 196 (17626?) 51 | 0061928 | (5)
[63.44] PP : [59.21]
7.36 Not 211 6.37
VDM—1 67) | 518 | M | oo | 196 | (- 20 [009| 425 | (5.8)
[64.56] PP 1.04) [57.89]
VVAS—1 335 | 166 | t 120 198 | -119 | 24 | o, | 160 | 371
40.73 028 38.38
CTSIB- Not
b (33) 3142 M | e | 196 | € 99 | 0032969 | (34)
[62.47] 329) [60.36]
A 4264 | 1702 | t 120 198 | 1.75 | .82 |0.32 | 2050 | 3668
Xff_ ?F' 2008 | 756 | t 120 1.98 | 3.90 | .000 |072| 761 | 14.70

Note: ?Degree of freedom in independent samples t-test is equal to (n1+n2) — 2; "The
high p-values (>.05) in the tests denote that only VSS-SF-CK is dependent on female
group; Number 1 beside each outcome measure represent the first (baseline) outcome
measures, that is, they were measured before any interventions.

Abbreviations: Mdn, Median; MR, Mean rank; SD, Standard Deviation; df, degree
of freedom; Tcv, 2-tailed critical value of t, extracted from t-distribution table based
on sample size and degree of freedom; Zcv, 2-tailed Z critical value (tabulated-z)
based on normal approximation; Tc, calculated test-statistic; Zc, calculated
standardized Z value; ES, Effect size; U, default Mann-Whitney U test; VDM, Visual
Dependence Measure; M, Median test of independent samples; VVAS, Total score
of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical
Test of Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap
Inventory-Central Kurdish version; VSS-SF-CK, Total score of Vertigo Symptom
Scale-Short Form-Central Kurdish version.
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Table 4.8 Five-weeks’ effectiveness of video optokinetic training protocol on
experimental group.

MCP group Total patients (Independent-samples VOP group
(Control) tests) (Experimental)
2EE - 0T 2EE
=4 N ~ Il
388 | 8 |= | B2 | Q|85 B B | 358 6 |-
3 = ®
5.93 1250 2.01
VDM—2 @5) | 453 (53| U |165| 0| o2t 0190 | (34) | 201 |6l
[64.25] : [51.64]
3.02 8.1 2.25
VVAS—2 | (33) | 156 | 53| M | 165|(308) | .004 | 0201 | (24) | 127 |59
[66.46] [47.55]
4127 27.05
SIZS'B' 32) |3057|s6| U |165 (12223) 007 | 0226 | (21) | 2308/ 61
[67.02] : [51.64]
19.51 15.42
e 18) |1156 |57 | U |165 é‘gg) 034 | 0168 | (14) | 875 | 64
[67.22] : [55.46]
6.57 5.40
i @ | 402 56| M | 165 (i'g% 020 |0162| (5) | 404 |63
[65.90] ' [54.75]

Note: ®Low p-values (> .05) in the tests denote that there are significant differences
in the distribution of outcome measures among groups; Number 2 beside each
outcome measure represent the second outcome measures, that is, they were
measured five weeks after interventions.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP,
Video Optokinetic-training Protocol; Mdn, Median; MR, Mean rank; SD, Standard
Deviation; Zcv, 1-tailed Z critical value (tabulated-z) based on normal
approximation; Zc, calculated standardized Z value; Tc, calculated test-statistic; Zcv,
Z critical value; Tc, Calculated test-statistic; Zc, Calculated Z value; ES, Effect size;
VDM, Visual Dependence Measure; U, default Mann-Whitney U test; VVAS, Total
score of Visual Vertigo Analogue Scale; M, Median test of independent samples;
CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of Sensory Interaction on
Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish
version; VSS-SF-CK, Total score of Vertigo Symptom Scale-Short Form-Central
Kurdish version.
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Figure 4.5 Non-parametric independent-samples tests, showing comparison between the
medians and mean ranks of the five outcome measures in two groups five weeks after

interventions; (A), Independent samples Mann-Whitney test; (B), Independent samples

Note: the scores of all five subjective measures in VOP-group is lower than the MCP-
group (low score means good health); Tests were selected based on the scores’ shapes of
specific measure in both group; Number 2 beside each outcome measure represent the
second outcome measures, that is, they were measured five weeks after interventions.

Median test.

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video
Optokinetic-training Protocol; VDM, Visual Dependence Measure; VVAS, Total score of
Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of
Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-
Central Kurdish version; VSS-SF-CK, Total score of Vertigo Symptom Scale-Short Form-
Central Kurdish version
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The following four consecutive assessments were examined by non-parametric
dependent-samples tests; the included results are presented in Figure 4.6 and Table
4.9.

4449 Effectiveness of VOP on control (MCP) group (1-tailed dependent-

samples tests)

The scores of the OMs in the second and third occasions were compared in control
group; based on the nature of data, Binomial sign’s test for two dependent-samples and
Wilcoxon dependent-samples signed-ranks test produced the succeeding results in the
following OMs (Table 9-a):

44491 The scores of VDM-3 (Mdn = 2.9) was lesser that the
scores of VDM-2 (Mdn =4.5); Z=4.67, p <.05, r = 1.55.

44492 The scores of VVAS-3 (Mdn = 2) was lesser that the
scores of VVAS-2 (Mdn =3.3); Z=4.13,p<.05, r =0.42.

44493 The scores of CTSIB-S-3 (Mdn = 22) was lesser that the
scores of CTSIB-S-2 (Mdn =32); Z=4.2,p< .05, r=1.93.

44494 The scores of DHI-CK-3 (Mdn = 12) was lesser that the
scores of DHI-CK-2 (Mdn = 18); Z=5.69, p <.005, r = 2.30.

44495 The scores of VSS-SF-CK-3 (Mdn = 5) was lesser that
the scores of VSS-SF-CK-2 (Mdn=7); Z=4.88, p<.05,r=0.47.
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Figure 4.6 Decline in the score of five outcome measures in three consecutive occasions in
two groups
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Note: Each color represents an outcome measure;

Abbreviations: MCP, Modified Cooksey — Cawthorne Exercise Protocol; VOP, Video
Optokinetic-training Protocol; VDM, Visual Dependence Measure; VVAS, Total score of
Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of
Sensory Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-
Central Kurdish version; VSS-SF-CK, Total score of Vertigo Symptom Scale-Short Form-
Central Kurdish version.
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4.4.4.10 Maintenance of VOP’s effect on experimental (VOP) group (2-tailed

dependent-samples tests)

In this situation, the scores of all OMs for the experimental group in second and third
occasions were compared. Similarly, the nature of the data in both occasions governed
the selection of either Binomial sign’s test for two dependent-samples or Wilcoxon
dependent-samples signed-ranks test; accordingly, for the below results were generated
to the corresponding OMs (Table 9-b):

4.4.4.10.1 Subtracting the scores of VDM-3 from VDM-2, revealed
higher +differences; Z = 3.51, p < .05, r = 1.047.

4.4.4.10.2 Subtracting the scores of VVAS-3 from VVAS-2,
revealed higher +ranks; Z =2.24, p < .05, r=2.13.

444103 Subtracting the scores of CTSIB-S-3 from CTSIB-S-2,
revealed higher +differences; Z = 2.96, p < .05, r = 0.867.

4.4.4.10.4 Subtracting the scores of DHI-CK-3 from DHI-CK-2,
revealed higher +differences; Z = 0.67, p < .05, r = 0.20.

4.4.4.10.5 Subtracting the scores of VSS-SF-CK-3 from VSS-SF-
CK-2, revealed higher +ranks; Z = 1.81, p < .05, r = 0.17.
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Table 4.9 Non-parametric dependent-samples tests, demonstrating the effectiveness of the OTP on control group, maintenance of

OTP’s effect in experimental group, and Combined effect of MCP and OTP on experimental group after ten weeks.

+ Ranks or — Ranks or
. differences? differences® - P< d
Related Variables Test Total n (Proportion) (Proportion) Ties Zcv Zc Tc 05 ES
[@1] [D2]
a - Effectiveness of VOP on control group (1-tailed dependent-samples tests)
VDM—2 VDM—3 Se 48 40 (.851) [2.346] 7 (.148) [.795] 1 1.65 4.67 41 .000 1.551
VVAS—2 VVAS—3 wf 49 36 11 2 1.65 4.13 954 .000 417
CTSIB-S—2 CTSIB-S—3 Se 52 41(.804) [2.214] 10 (.196) [.284] 1 1.65 4.2 41 .000 1.930
HDI-CK—2 HDI-CK—3 Se 54 47 (.904) [2.498] 5 (.096) [.200] 2 1.65 5.69 47 .000 2.298
VSS-SF-CK—2 VSS-SF-CK—3 wf 54 43 10 1 1.65 4.88 1262 .000 470
b - Maintenance of VOP’s effect on experimental group (2-tailed dependent-samples tests)
VDM—2 VDM—3 Se 56 41 (.745) [2.094] 14 (.254) [1.047] 1 1.96 3.51 41 .000 1.047
VVAS—2 VVAS—3 wrf 55 34 16 5 1.96 2.24 869 .025 213
CTSIB-S—2 CTSIB-S—3 Se 55 39 (.709) [2.004] 16 (.291) [1.137] 0 1.96 2.96 39 .003 867
HDI-CK—2 HDI-CK—3 SE 59 31 (.554) [1.671] 25 (.446) [1.471] 3 1.96 .668 31 .504 .200
VSS-SF-CK—2 VSS-SF-CK—3 wf 58 28 26 4 1.96 181 951 .892 .168
¢ - Combined effects of five-weeks of MCP and five-weeks of VOP on experimental group after ten weeks (1-tailed dependent-samples tests)
VDM—1 VDM—-3 wrf 60 54 5 1 1,65 6.265 1715 .000 572
VVAS—1 VVAS—3 wrf 60 56 3 1 1,65 6.123 1696 .000 .559
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CTSIB-S—1 CTSIB-S—3 W' 59 40 18 1 1.65 3.903 1359 .000 .359
HDI-CK—1 HDI-CK—3 wf 60 56 2 2 1,65 6,583 1705 .000 .601
VSS-SF-CK—1 VSS-SF-CK—3 wf 60 53 6 1 1.65 6.294 1718 .000 .575
d - Combined effects of ten-weeks of MCP and five-weeks of VOP on control group after ten weeks (1-tailed dependent-samples tests)

VDM—1 VDM—3 W' 52 41 10 1 1,65 5.10 1207 .000 0.50
VVAS—1 VVAS—3 wf 51 44 7 0 1,65 541 1239 .000 0.54
CTSIB-S—1 CTSIB-S—3 wf 53 39 11 3 1.65 4.65 1119 .000 0.45
HDI-CK—1 HDI-CK—3 wf 54 53 1 0 1,65 6.27 1470 .000 0.60
VSS-SF-CK—1 VSS-SF-CK—3 wf 55 54 1 0 1.65 6.41 1535 .000 0.61

Note: ®Related observations where the second OMs > third OMs; PRelated observations where the second OMs < third OMs; Related
observations where the second OMs = third OMs; 9To estimate effect size (h) in Binomial sign’s test for two dependent-samples,
proportions and ®s were calculated; Number 1, 2, and 3 beside each outcome measure, respectively, represent the first (before
interventions), second (five-weeks after interventions), and third (ten-weeks after interventions) outcome measures; °Binomial sign’s test
for two dependent-samples (utilized when Median-based Levene’s test was significant); 'Wilcoxon dependent-samples signed-ranks test
(utilized when Median-based Levene’s test was non-significant).

Abbreviations: VOP, Video Optokinetic-training Protocol; @, Phi; Zcv, 1-tailed and 2-tailed Z critical value (tabulated-z) based on
normal approximation; Zc, calculated standardized Z value; Tc, calculated test-statistic; VDM, Visual Dependence Measure;
VVAS, Total score of Visual Vertigo Analogue Scale; CTSIB-S, Sum of conditions 3 and 6 in Clinical Test of Sensory
Interaction on Balance; DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish version; VSS-SF-CK, Total
score of Vertigo Symptom Scale-Short Form-Central Kurdish version, MCP, Modified Cooksey — Cawthorne Exercise
Protocol; OMs, Outcome Measures.
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4.4.4.11 Combined effects of five weeks of MCP and VOP on experimental

(VOP) group after ten weeks (1-tailed dependent-samples tests)

When the scores of the OMs in the third occasions were subtracted from their
corresponding’s’ in the first occasions (baseline), the below results were generated from
Wilcoxon dependent-samples signed-ranks test which revealed higher +ranks in all
outcome measure; moreover, their Zc were much higher than their corresponding Zcv
(Table 9-c)

4.44.11.1 VDM, Z =6.27,p< .05, r =0.57.
4.4.4.11.2 VVAS, Z=6.12, p <.05,r=0.56.
444113 CTSIB-S, Z2=3.90, p<.05,r=0.36.
444114 DHI-CK, Z =6.58, p < .05, r = 0.60.
4.44.11.5 VVS-SF-CK, Z =6.30, p <.05, r =0.58.

4.4.4.12 Combined effects of ten-weeks of MCP and five-weeks of VOP on

control group after ten weeks (1-tailed dependent-samples tests)

Comparison between first and third OMs of the control group identify the effects of
ten-weeks MCP and five-weeks VOP on the control group. Accordingly, Wilcoxon
dependent-samples signed-ranks test revealed higher +ranks in all outcome measure;
moreover, their Zc were much higher than their corresponding Zcv (Table 9-d)

4.4.4.12.1 VDM, Z =5.10, p < .05, r =0.50.
4.4.4.12.2 VVAS, Z=5.41,p<.05 r=0.54.
4.4.4.12.3 CTSIB-S, Z=4.65, p<.05,r=0.45.
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444124  DHI-CK, Z=6.27, p<.05,r = 0.60.
444125  VVS-SF-CK,Z=6.41,p<.05,r=0.61.

4.4.4.13 Responsiveness of DHI-CK and VSS-SF-CK after five-weeks and

ten-weeks intervals

Both Validated PROMs were examined for responsiveness through comparing three
repeated measures; that is responsiveness after five-weeks and ten-weeks. Table 4.10
and Figure 4.7 contains the detail of these assessments. The values of three resultant
related parameters were: ES by baseline SD = 1.62, ES by pooled SD = 2.14, and SRM,
0.47.
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Table 4.10 Responsiveness of two translated patient reported outcome measures after
five-weeks and ten-weeks intervals.

DHI-CK-1 DHI-CK-1 VSS-SF-CK-1 VSS-SF-CK-1
DHI=CK-2 DHI=CK-3 VSS-SF-CK-2 VSS-SF-CK-3
Five-weeks Ten-weeks Five-weeks Ten-weeks
interval interval interval interval

2|2 |2 |2 |a5les|os|op
5 | & | & | & |28 |28 |28 |28
N IS S I S N B (N B 0 M
= N = w

Sample size 121 121 114 114 119 119 115 115

Arithmetic mean 39.60 17.36 39.91 14.47 17.71 5.95 17,68 4.86

Variance 375 107 344 66.43 64.39 16.45 62.29 9.45

SD 18.64 10.33 18.57 8.15 8.02 4.06 7.89 3.07

Mean difference 22.25 25.44 11.74 12.81

Pooled SD 15.07 14.34 6.36 5.99

SD of paired differences 47.75 53.75 25.18 27.15

ES by baseline SD (95% 1.19 (1.02 to 1.37 (1.18 to 1.47 (1.21to 1.62 (1.37 to

Cl) 1.36) 1.58) 1.69) 1.87)

ES by pooled SD (95% 1.48 (1.25to 1.77 (1.53 to 1.85 (1.51 to 214 (1.81to

Cl) 1.67) 2.02) 2.13) 1.87)

SRM (95% CI) A7 (4510 .47) A7 (.46 10 .48) A7 (4510 .48) 47 (.46 10 .48)

Note: Responsiveness were estimated using three parameters, that is, baseline SD,
pooled SD, and SRM; the magnitude of effects is directly proportional with elapsed
time.

Abbreviations: DHI-CK, Total score of Dizziness Handicap Inventory-Central
Kurdish version; VSS-SF-CK, Total score of Vertigo Symptom Scale-Short Form-
Central Kurdish version; SD, Standard Deviation; ES, Effect Size; Cl, Confidence
Interval; SRM, Standardized Response Mean; Number 1, 2, and 3 beside each
outcome measure, respectively, represent the first (before interventions), the second
(five-weeks after interventions) and third (ten-weeks after interventions) outcome
measures.



4.4 Results 129

__ﬂ:_ =
- X \ |} .
40 15 —— [
L X [as & s =)
3 a .
30} AN oxm °
S [seE=a) eoo
L 10 \ o e
- Oa@aorno LA
20} \ S eo0
% —
=
10 eessssocsses
eistisainsinaissin] 000000000
- OrrrrraTn €ceeceeceecese
asenzamsas) eeecececsccee
o o { 1 e
DHI-CK-1 DHI-CK-2 DHI-CK-3 VSS-SF-CK-1 VSS-SF-CK-2 VSS-SF-CK-3

Figure 4.7 Responsiveness of two translated patient reported outcome measures during
five and ten weeks.

Note: Each color represents an occasion; Markers represents the medians; Total patients
was included in the analysis, that is, both control and experimental groups; Number 1, 2,
and 3 beside each outcome measure, respectively, represent the first (before interventions),
second (five-weeks after interventions), and third (ten-weeks after interventions) outcome
measures.

Abbreviations: DHI-CK, Total score of Dizziness Handicap Inventory-Central Kurdish
version; VSS-SF-CK, Total score of Vertigo Symptom Scale-Short Form-Central Kurdish
version.
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4.5 Discussion

Optokinetic-training or stimulation in the treatment of patients with chronic vestibular
disorders is not a new entity*”. Various approaches have previously been utilized to
enhance optokinetic stimulation thereby reducing the symptoms and enhancing the
stability. Among these, clinicians and researchers have used computerized stochastic
visual stimulation®®, projection of bright rotatory spots from optokinetic
planetarium4”, random circles with different color on a rotatory optokinetic disks®4®,
and immersive virtual reality®™*®. Authors of the aforementioned works have concluded
that their optokinetic interventions lessened symptoms and raised postural controls in

their patients.

Nevertheless, most of these approaches were provided by high-tech equipment that is,
it cannot easily be accessed in most of the clinics. Accordingly, researchers have
proposed a low-tech approach that can be easily applied in home environment; that is,
visual stimulation through recorded videos from high-tech facilities or DVD containing

busy screen savers8 111,

However, when “video optokinetic” was used as a keyword for online search in
Cochrane Ear, Nose, and Throat, Cochrane Library, and PubMed (MeSH), we found
one article authored by Manso and his colleagues®, in which, they used digital video
disc (DVD) contained eleven exercises for optokinetic stimulation; however, it did not
contain videos of driving activities. Consequently, to our knowledge, articles related to
home-based video optokinetic-training in chronic vestibular disorders have not

previously been reported, at least in Iraq.

The initial challenge that have faced the present study was the sample. The study

enrolled its participants within a duration of two years, from two major audio-vestibular
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tertiary clinics that cover most of the Sulaimani governorate, Iraq; additionally, these
centers regularly receive patients from primary and secondary health care institutions.
Enrollments witnessed a meticulous filtration to include only participants from target
population; that is, chronic unilateral peripheral vestibular disorders having visually
induced symptoms of vestibular origin and positive positional test, thereby it reduced
the size but a representative sample. The next challenge was close observation of our
participants to perform their protocols in the best possible way and to attend their
subsequent visits; however, frequent phone contact of the interviewers with the
participants and their relative have assisted to overcome this challenge. The last but not
the least, was documentation of subjective OMs, genuine responses from the patients
were necessary by avoiding halo (over and under generalization of the responses) effect
and lack of interest (haphazard selection of responses without clinical base);
nevertheless, this was solved by providing comfortable relaxed setting and regular

interviewers’ assistance.

Apart from VVAS, the validity of the subjective OMs was previously tested in Kurdish;
appropriately, based on regulated guidelines, the tool was cross-culturally adapted and
its external reliability was assessed which revealed good test-retest external consistency

reliability.

The work has examined the successfulness of randomization; results confirmed that
both randomly allocated groups, MCP-control and VOP-experimental, were similar and
derived from the same population; because, none of the nominal neither numeric
baseline variables were significantly related to any group. Moreover, this similarity was
also nearly achieved when the effect of gender on the aforementioned OMs was
assessed; however, the frequency of vestibular symptoms (VSS-SF-CK) was
significantly higher in female group. Properly, these results confirm that the processes

of enrolment and allocation were efficient.
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4.5.1 Effectiveness of VOP

Effectiveness of vestibular rehabilitation has been established; even non-customized
protocol reduces impacts and symptomatology. Accordingly, we realized that CCE
would promote clinical improvement in control group; nevertheless, it was unethical to
leave the control group without specific treatment. Consequently, to delineate the pure
effect of VOP, both groups have received CCE; yet, after modification, that is, omitting
the eyes exercises (MCP).

The present trial has examined the instant (the second OMs, were measured
immediately after five-weeks from the beginning of VOP) influences of five-weeks-
VOP on experimental group (Tables 8). Appropriately, it was concluded that, in
comparison with control group, receiving VOP for five-weeks significantly
(statistically) decreases the scores in both primary and secondary OMs; that is, it
reduced visually induced subjective vestibular symptoms (VDM and VVAS) and
enhanced stability in visually conflicted environments (CTSIB-S). Moreover, the
protocol minimized the physical, emotional, and functional impacts of vestibular
disorders (DHI-CK). Further, the frequencies of both core-vestibular and their
concomitant autonomic-anxiety symptoms in these patients have also been diminished
(VSS-SF-CK). This conclusion has also been further verified when the study examined
the influence of VOP on control group (Table 9-a).

Consequently, this trial has reproved the already established concept of: exposure to
conflicted environments will efficiently promote vestibular adaptation. This
phenomenon was clearly observed by Vitte and his colleagues, when they noticed
improvement in optokinetic parameters and decreased sway in vestibular patients after
repeated optokinetic stimulation®”. Additionally, these findings were also consistent

with Manso and his colleagues®®®, when they concluded that their DVD optokinetic
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exercises have reduced dizziness, improved postural control, and enhanced quality of
life.

Moreover, the trial has also measured the outcomes of VOP-experimental group to
assessed the perpetuation (maintenance) of VOP’s influence after five-weeks from its
stoppage (the third OMs, were measured after five-weeks from the termination of
VVOP); relevantly, it was deduced from the results that the promising influences that
were appeared in the second OMs on both DHI-CK and VSS-SF-CK were remained;
better yet, the situation was more optimistic, since the subjective (VDM and VVAS)
and objective (CTSIB-S) visual dependency have witnessed another significant
reduction (Table 9-b). That is to say, the symptoms and stability maintained with the
same favorable level as the second OMs and even better.

It can be concluded from these results that, the third OMs are the actual and overall
measurement of the influences; expressly, the third OMs was taken in a time where the
patients have the opportunity to test the overall influences through practicing their daily
activities within five-weeks duration after the protocol; in contrary, the second OMs
was taken immediately after the protocol; that is, less opportunity to test the influence
of the protocol via practicing the daily activities. Additionally, the concept of actuality
of the third OMs has been further verified when we noticed the medium and large
magnitude of effects (ES) when the study appraised the effectiveness of VOP on control
group (Table 9-a, ES > 0.3) and combined effects of MCP and VOP on experimental
group (Table 9-c, ES > 0.3).

Tables 8 and 9 display the significant difference between and within groups (p < .05);
however, these differences are only statistical; It is the ES that could tell us how much
large the difference is? Correspondingly, it can be inferred from the estimated ES in
aforesaid tables that the calculated ES after five-weeks from the beginning of the VOP

which measure the magnitude of VOP’s effect alone are small (Table 8, independent
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samples, ES > 0.3). Nonetheless, the magnitude of effects enlarged when the combined
effects of both VOP and MCP on experimental group was calculated through paired-
samples tests; accordingly, we can infer that combined MCP and VOP for five-weeks
is associated with larger effect than VOP alone (Table 9-c, dependent samples, ES >
0.3). Lastly, additional evaluation related to the amount of MCP was done on control
group; it was noticed that increasing the amount of MCP from five-weeks to ten-weeks
did not further enlarged the ES; that is, ES of five-week MCP (Table 9-c) was nearly
similar to the ES in ten-weeks MCP (Table 9-d).

4.5.2 Responsiveness of DHI-CK and VSS-SF-CK

This trial revealed that both DHI-CK and VSS-SF-CK are responsive PROMs; after
elapsing of five-weeks, their scores have witnessed substantial changes; moreover,
these changes were much higher when their scores were measured after ten-weeks; this
can be confirmed through the large and consecutive larger values of ESs in three related
parameters after elapsing five and ten weeks (Table 10). Besides, in all pre and post-
protocols OMs, both PROMs did not show floor and ceiling effects. Although both
PROMs have extensively been cross-culturally validated to Kurdish in chapter 1 and 2;

however, these results further reinforce their validation.

4.5.3 Strength and limitation

4.5.3.1 Strength

4.53.1.1 the sample, participants were selected based on restricted
criteria, so that, the sample represent the target population as much as
possible.

45312 The OMs, all OMs were carefully selected, so that, they

measure what they intend to measure.
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4532

453.13 Statistical analyses, the trial is associated with
appropriate extensive statistical analyses; that is, each test was
appointed based on the distribution and nature of the data.

Limitation

453.2.1 Observation of participants, because the protocols were
home-based, we could not closely observe the participants about the
quality and quantity of the received protocols.

45322 Response selection in OMs, response selections were
challenging; lack of interest and prompting to haphazard selections
were noticed; thus, interviewers were closely observed and regularly
assisted the participants to ensure genuine measure.

45323 Because of ethical consideration and lack of time, longer
term effect (beyond ten weeks) of these interventions was not

assessed.
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4.6 Conclusion and recommendation

In patients with unilateral chronic vestibular disorders and visually induced vestibular

symptoms:

Five-weeks VOP has reduced visually induced vestibular symptoms; further, it

increased stability in visually conflicted environments.

Combined MCP and VOP for five-weeks was associated with higher reduction in

symptoms and greater stability than VVOP alone.

Then, VOP alone and/or combined with MCP will diminish visual dependency and
promote stability in visually conflicted environments; Accordingly, it is recommended
to use these protocols in aforementioned patients.

Lastly, the scores of both cross-culturally validated DHI-CK and VSS-SF-CK were
responsive to consecutive changes in health status caused by successive treatments;

further, in these repeated measures, they were free from floor and ceiling effects.

4.7 Availability of data and materials

The data set and the supplementary materials supporting the findings of this study are
available from the author on request.
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Chapter 5 General discussion

5.1 Cross-cultural validation of DHI-CK and VSS-SF-CK

Cross-culturally validated PROMs are extremely important in vestibular specialty;
regrettably, to the best of our knowledge, before this, in Kurdish, there were no any
validated vestibular PROMs capable to measure the consequences of such a demanding
disorders and to elicit the successive changes in health status after treatments.

Fortunately, according to regulated guidelines, the dissertation has utilized two cross-
sectional studies and efficiently cross-culturally validated two significant vestibular
PROMs to Kurdish central dialect; that is, DHI-CK and VSS-SF-CK.

The dissertation involved the translation and cross-cultural adaptation of two vestibular
disorders scales into Kurdish. That is, DHI-CK, that measure the physical, emotional,
and functional impacts of vestibular disorders and VSS-SF-CK, which measures both

vestibular symptoms and their associated autonomic-anxiety symptoms.

Furthermore, both cross-culturally adapted PROMs have been subjected to reliability
tests to assure their external consistencies which revealed good to excellent reliabilities;
moreover, Cronbach’s alpha has test their internal consistencies which demonstrated
good to excellent external and internal consistency reliabilities. Factor analysis has also
tested the internal structures. Eventually, we concluded from required assessments that
both tools are reliable, validated, and responsive PROMs that can be used by Kurdish
medical community to measure and quantify the impacts of vestibular disorders and

their core and other related symptoms in pre and post-treatment protocols.
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5.2 [Effectiveness of VOP

Then, after we acquired the above two significant tools, we implemented a randomized
double-blinded controlled interventional trial to verify the effectiveness of VOP in
patients with chronic UPVD who complain from dizziness, vertigo, and/or unsteadiness

in visually conflicted areas.

Throughout two years of the work, recruitments taken place in two well-equipped
tertiary audio-vestibular centers located on the center of Sulaimani governorate that
cover a major proportion of the city and its district regions and receive all type of

patients that could be seen in primary, secondary, and tertiary health care institutions.

Based on a simple randomization through a list of random numbers generated by
Microsoft excel. Participants were randomly allocated to two different groups, MCP
alone and combined MCP and VOP. The trial has utilized five related OMs, three
primary; that is, VDM, VVAS, and CTSIB and two secondary; that is DHI-CK and
VSS-SF-CK.

Extensive necessary statistical analyses revealed effectiveness of VOP alone in treating

the participants; nevertheless, the effect of combined MCP and VOP was much larger.

5.3 Contribution to the literature

We believe that these three works make a significant contribution to the literature

because, to the best of our knowledge:

Both PROMs were not previously being translated into the target language.
Additionally, the study comprehensively addressed a controversial statistical approach
for ordinal data in Likert-type items, which do not assume normality, and considered

possible differences between parametric and distribution-free tests, and whether one is
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more appropriate and robust than the other. Additionally, VOP has not previously been

applied as home-based treatment to vestibular patients in Kurdish speaking population.

5.4 [Ethics

The three works were carried out in congruence with Helsinki’s deceleration (2008)
related to ethical principles that must be followed during involvement of humans in
medical researches. Patients who acquired the inclusion criteria to participate. Those

who accepted the invitations have signed an informed written consent.
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Appendix 1. Dizziness Handicap Inventory the original English version.
Dizziness Handicap Inventory
Items Yes | Sometimes | No

P1. Does looking up increase your problem?

E2. Because of your problem, do you feel frustrated?

F3. Because of your problem, do you restrict your travel for business or recreation?

P4. Does walking down the aisle of a supermarket increase your problems?

F5. Because of your problem, do you have difficulty getting into or out of bed?

F6. Does your problem significantly restrict your participation in social activities,
such as going out to dinner, going to the movies, dancing, or going to parties?

F7. Because of your problem, do you have difficulty reading?

P8. Does performing more ambitious activities such as sports, dancing, household
chores (sweeping or putting dishes away) increase your problems?

E9. Because of your problem, are you afraid to leave your home without having
without having someone accompany you?

E10. Because of your problem have you been embarrassed in front of others?

P11. Do quick movements of your head increase your problem?

F12. Because of your problem, do you avoid heights?

P13. Does turning over in bed increase your problem?

F14. Because of your problem, is it difficult for you to do strenuous homework or
yard work?

E15. Because of your problem, are you afraid people may think you are intoxicated?

F16. Because of your problem, is it difficult for you to go for a walk by yourself?

P17. Does walking down a sidewalk increase your problem?

E18.Because of your problem, is it difficult for you to concentrate?

F19. Because of your problem, is it difficult for you to walk around your house in
the dark?

E20. Because of your problem, are you afraid to stay home alone?

E21. Because of your problem, do you feel handicapped?

E22. Has the problem placed stress on your relationships with members of your
family or friends?

E23. Because of your problem, are you depressed?

F24. Does your problem interfere with your job or household responsibilities?

P25. Does bending over increase your problem?
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Appendix 2. Email shows permission for Kurdish cross-cultural validation of the
DHI from the original developer.

Tue, Mar 17, 2015,

Dr. Sherko Zmnako <sherko.zmnako@gmail.com> 11:46 PM

to gary.jacobson

Dear professor Jacobson, Gary P

good day

it is my pleasure to email you.

| would like to take a permission from you as a developer of DHI

dizziness handicap inventory to translate DHI to my mother language (Kurdish
language) so that we can serve our patients in a better way.

| am waiting for your respected reply.

Thanks and best regards

Dr. Sherko Saeed F. Zmanko
Senior Lecturer

Oto-rhino-laryngological Department
School of Medicine

Faculty of Medical Sciences

University of Sulaimani

Sulaimani City

Kurdistan Regional Government - Iraq
sherko.zmnako@gmail.com

Mobile no. +964 770 158 5343

Jacobson, Gary P Tue, Mar 17, 2015, 11:56
<gary.jacobson@vanderbilt.edu> PM
to me

Please proceed. | only ask that you reference the original work in any materials that
emanate from this project.



mailto:sherko.zmnako@gmail.com
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Appendix 3. Specific rating scale for content and face validation of Dizziness Handicap Inventory into central Kurdish dialect.

4B g cdadd pVbg (o P SI)lunys ydd § 6095 958 (SALIS (SFBA Clbd Curwgyd &S 39dSS 8330y (335S05bd 33 ST gk S (S0 b 09895 S0)luwy (Y0) pds (#Y09
S PHAD STy H4d §3 pog Sy LPdS Clios o334 (5 ¢ Y=)laSiuidn ¢ - = A5 )dingid pdy o9l ylag) Fldd) GiuSialog

4 GHLd WIS 3975 9 9h OB 0098 yduwd) 33w Feutd 3355 G314 ¢ h3ew) 0903l $3)9S 3la) 39U SaSlg) A AT cdrdd §Hdalyds S )09k S0yl YO pdl Sy
$05b egoyds 4 4S LB Aoy 9 )y (Gudsde A STAS (S35 (lvdSS ogyAd 9 3l9dile) ,indbdy , I 9595 130192 A (Sylisnys yd I8 Alig 9 Fltyld (Sl gids ydw A
WS (5334w Gt 4 091yS (G315 9ilelog 3 Selagde dida 1ogi pdSd (So90yAw (s A dunghy §2 OloyS glani g8 Glgid 9 4D (Gybd S (3o CuygSgadS . 1Sy

C0dS 5 (5L dS dunts ST ALl gde 9 d Uidod guw

Answers of the following (25) questions are used as a score to measure the level of handicap that produced by the problem of dizziness, for each question
there are three established answers, and each answer has a specific value; ;( No=0, Sometimes=2 and Yes=4). Patient must select only one answer for
each question.

Please identify on the scale beside each question, your subjective percentage rating for the consistency of the contents for each questions and their
proposed answers mensioned above, in respect of meaning, lucidity and cultural understandability. Refer to the identified range of response located
above the first scale.

Note: members of the focus group must compare translated questions with the original one.

- s o :
3 b Lioglile . oLb
080yl - L X VO Ol & 7w
S %0+ &) jedS %VO—0. Olgs & ;“3“' %A 4 i)
69
Poor Moderate Good Excellent
Questions o between Between more than
Less than S0% 50-75% 75-90% 90%
-1 §C0dSs 090)duw (S HAS 45 (oo o) adSasIS L | il il | : |
Does looking up increase your problem? 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
e SR T o ]
£ TC0dS03 (5l 4 Cawdd (d S ods (S50 | il lun | |
Because of your problem, do you feel frustrated? 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
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B (Guwdsdn 83 c093)S 5l3)ghun 33,S)dAddu (IS pdS (S504
So9dilgd> b

luplbwdwlduobldwlnslsbwdwulne bl seleh bl

F3 Because of your problem, do you restrict your travel for 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
business or recreation?
¢ wlos oL § cofassS s %‘.@43_9“ L;s°3°JL) L ) LG | | | I I | I | | | | | |
P4 Does walking down the aisle of a supermarket increase your | iiiiiiti il i I lIIIIIIt i L
il 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 00% 05 100%
4 090y05 43l OL 9l digz 3y dda Cad)S (A4S pds (5504
Fs5 SlodSi |||||l|||||||Hl[l|lI||||||[||I||1||[||||I||[I| ||I||l||||l||l|||[l||[|| l|l||l||l|l||l||l|||[l|| “I
Because of your problem, do you have difficulty gettinginto | 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 00% 95 100%
or out of bed?
(8031 i By G4V A03S ASY> 155 S0l ccodsdsiS pds L
9 Saab 5 li 4 03,5yl O 290y05 4 Oylg3b3 (Rdg) 9509
F6 fobas | |yplynluslusluslyslyslndwdisdilislis bbbl bbbl
Does your problem significantly restrict your participation in 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
social activities, such as going out to dinner, going to the
movies, dancing, or going to parties?
prresrreeracrerre e e N N N T A e T A N e,
F7 - ; B T il
F7. Because of your problem, do you have difficulty reading? 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
Ob 25,509 1509 oy ploxids §Ylar Ha8d5 ey 3Ly S AsS L
QJM}L& 35)1'315 ()|A§.w§g505 Jb 6)6_9.&.)5 | l | | | I I I | I | I | [ | I | I | |
P8 Does performing more ambitious activities such as sports, e
s, el s ey o priing cHehes mr) 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 05 100%
increase your problems?
50945 {3 4 (15300 Wiuzmy o & L3 dy Cugny305 cdpd 43S 05 (S50
- Sy aS ) e SiuwaS |||||1||||I|ll||[lllI||||||l|||||1||[HI|IIII|| |||||l||||l||l|||f1||l|l l|l||l||l|1||l||l|||l1|l III
Because of your problem, are you afraid to leave yourhome | o% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
without having someone accompany you?
E10 §093,5 O Zhoed 4 Cwdd 5 (JlwdS ponydy A codpdafS oS (S3ad
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Because of your problem have you been embarrassed in front
of others?

lupbhwdwldsobwlnslsbsdwulnshslwdselebsluulnnbnl

0% 5 10% 15 20% 25 30% 35 40% 45 50% 5SS 60% 65 70% 75 80% 85 90% 95 100%

§eid gzoyda his- 43)‘@43 ccdood oLy dSdagsS Li

luplbwdwsobdwlnslbsdwulns bl selebslnnbnl

P11 ; - —-—
Do quick movements of your head increase your problem? 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 00% 95 100%
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Because of your problem, do you feel handicapped?
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Does bending over increase your problem?
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Appendix 4. Rating of the face and content validities of the Kurdish Dizziness
Handicap Inventory by the members of the focus group.

CROSS-CULTURAL ADAPTATION OF CENTRAL KURDISH VERSION OF
DIZZINESS HANDICAP INVENTORY (DHI-CK)
THE FOCUS GROUP

We our names and signatures below, members of the focus group of experts and consultants in the
fields of vestibular disorders, otolaryngology and community medicine.

Hereby certified that under our supervision and participation and in accord with international guidelines; the translated
Central-Kurdish version of Dizziness Handicap Inventory (DHI-CK) has subjected to all stages of Cross-cultural adaptation.
The process witnessed four detailed panel discussions and it was completed by scoring of each of the 25 questions of the
inventory by all members using a subjective self-rating visual analogue scale demonstrated below.

Note: The result of scoring will identify the face and content validity of the translated instrum:nt.

Please identify on the scale beside each question, your subjective percentage rating for the consistency of the
contents for each questions and their proposed answers ioned above, in respect of meaning, lucidity and
cultural understandability. Refer to the identified range of response located above the scale.
Note: members of the focus group must compare translated questions with the original one.

Poor Moderate Good Excellent
Less than 50% between Between 75- more than
s 50-75% 90% 90%
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Appendix 6. Visual analogue scale of global impact resulted from vestibular
disorders (English form).

Visual analogue scale for Subjective self-rating of the global impact of the vestibular
symptoms

Please score your overall resulted handicap since the vestibular symptoms onset.

Zero means no impacts, 100 means the highest speculative impacts.

Kindly refer to the listed below definitions for different feelings and symptoms. Do not hesitate to
ask for further explanation.

T Mllhlll{llll T Mlﬂlllllllll llll|ll!l llu}lmhlll]lllllllll 111 MU!
0% 5 10% 15 20% 25 30% 35 40% 45 S0% 55 60% 65 70% 75 80% 85 90% 95 100%

Vestibular Symptoms: according to classification of vestibular symptoms by Barany Society @9 it
contains:
1-internal vertigo: the sensation of self-motion when no self-motion is occurring, spinning or non-
spinning.
2- Dizziness: Spatial disorientation.
3- Vestibulo-visual symptoms: it includes:
External vertigo: false sensation that the visual surround is spinning or flowing;
Oscillopsia: the false sensation that the visual surround is oscillating;
Visual lag: the false sensation that the visual surround follows behind;
Visual tilt: the false perception of the visual surround as oriented off the true vertical;
Movement-induced blur: reduced visual acuity during or momentarily after a head
movement.
4- Postural symptoms: are balance symptoms related to maintenance of postural stability, it includes:
a. Unsteadiness: the feeling of being unstable while seated, standing, or walking;
b. Directional pulsion: the feeling of being unstable with a tendency to veer or fall in a
particular direction while seated, standing, or walking;
c. Balance-related near fall: a sensation of imminent fall (without a completed fall); and
d. Balance-related fall: a completed fall.

® o0 o

Note: definitions were exactly adopted from the reference.

References:

1. Bisdorff A, Von Brevern M, Lempert T, Newman-Toker DE. Classification of vestibular
symptoms: towards an international classification of vestibular disorders. J Vestib Res. 2009;19(1-
2):1-13.
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Appendix 7. Visual analogue scale of global impact resulted from vestibular
disorders (Kurdish form).

Visual analogue scale for Subjective self-rating of global impact of the vestibular symptoms
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Reference
1 - Bisdorff, A., M. Von Brevern, T. Lempert, and D. E. Newman-Toker. 2009.
Classification of vestibular symptoms: towards an international classification of vestibular
disorders. Journal of Vestibular Research 19, no. 1-2:1-13. doi: 10.3233/ves-2009-0343.
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Appendix 8. Clinical Test of Sensory Interaction in Balance (English form).

Clinical Test of Sensory Interaction in Balance (CTSIB)

Name: Age: | Sex:
Date: ID:
Conditions Trial 1 | Trial2 | Trial 3 | Mean

Condition 1 | Stable and flat surface with eyes open

Condition 2 | Stable and flat surface with eyes-closed

. Stable and flat surface with eyes-open
Condition 3 .
and an overhead contention dome

Condition 4 | Compliant spongy surface with eyes open

Condition 5 Compliant spongy surface with eyes
closed

Compliant spongy surface with eyes open

Condition 6 and an overhead contention dome

Total sum of all six conditions out of 360 seconds

Notes:

1- The test should be implemented in a quiet room; so that, the patient cannot use his/her
auditory stimuli for balance.

2- Each condition will be completed if the participant has maintained balance for total 60
seconds, in any of the three trials, that is to say, no need for further trial, otherwise for
each condition three trials are needed.

3- For each condition participant must stand on touching, stocking feet, both hands across
their chest right hand over left shoulder and left hand over right shoulder, and looking
straightforward.

4- In the beginning of each trial time is measured by using stopwatch.

5- Each trial will be ended in these situations.

e Completion of 60 seconds successfully without loss of balance.

e Moving their hands over shoulder.

e Loss of balance in a way that participant needs assistant or use his or her hands
to prevent fall before completion of 60 seconds.

e Opening eyes before completion of 60 seconds in eyes closed conditions.

Calculation:

e Mean of each condition is equal to the sum (in seconds) of available trial/s in
that condition divided by numbers of the trial/s.

e Total sum is equal to the sum of the means of all six conditions.
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Appendix 9. Clinical Test of Sensory Interaction in Balance (Kurdish form).

10deds 1348, 199yl ddudy (59
ID: gy
. . j 94R .
24 § a8y (S35 d, ) 4 p09d Jodb | pdSa Jodo .
VR foe aS,> Sy (<
- 453 49 3 L2y
SHdg) ccdioglyS gl pdS (30
&0y
SHdg) gl gl 1pogs (93
30y
Qa2 (b 0918 9l 1pds (ow (530
3%y ShHavg) lghs
SHdgy ccdaoglyS gl p0ylg (S35
Shdgy gl gl pdaxidy (£33
SV ddu
Gazd (il 09y gl pdiddy (£30
BB SHdg) )l9)s
¥i1. & 05453:?(9“.5" i ‘555
oS dlai)

9195 dilg ) iy plsds (3 394SHdun 4 Jgad paS4 (I3 gylhivdy a5 s 9lods Sis3s jds - 1
(I Cawod A Sdugla (0945 Q4 Ol 4S)> 1
J94s 4 Cuibyads aSi> e (g ,aS4 il plxids 009> J9db diuwgiy 59 )My i35 )dd 30 -2
G A5 o090 J9dd (lands guyldiidy 1S OBbd gy S pdaus Jodb diedS ey
(OB gz 84z (Cline g 090 (b 1y 4 ($90)35 G5 gyyldiidy diungin I5E A3 ldelmids 84 -3
094y S W09 yAd 5 (sl Gl Hdw dil Yz gwed gl 9 Qa4 G Hduw BB Gy Guwod g4
v O
.(Stopwatch) Obiiﬁdj.aﬁstsj.m Y c,g;aj»job CH JECEE R RPTY ‘_;J)S;.:Luoa Sboydw dJ -4
o B l> pd Cdood glgds SHgdn yda -5
BP9 4 dSy>T 13SHd e
Sy éyjbﬁ&{uy()lgfja)@ Ob OF il dJ S8 ydw dJ Cawdd 33 @
3l SIS 0L 655 Gwod Gyl 4 Gudgh gyldids Sdngiid Sdwld Jluwos 4 e
4521 3991908 Gl (5945 A Sible 533 Sogs
D Susld gl dS (A3 9 cdSi>T . (3 99l9di Lo 9l So9din,S e
945 § 1B digda S0yl Hdwds Judals OB digdn (J8dS > (S5 Aoy -50 jad 3 dSy> sy)la) @
RN
454>§.J sedd yd» dsciSR S0yl 65543503 6"\.&5‘555 .




6.2 Appendixes 177

Appendix 10. Vertigo symptom Scale - Short form.

We would like to know what dizziness related symptoms you have had just recently.
Please circle the appropriate number to indicate about how many times you have
experienced each of the symptoms listed below during the past month. The range of
response is

0 = Never 1=Afew 2 = Several 3 = Quite often | 4 =Very often
times times (every week) (most days)

How often in the past month have you had the following symptoms:

1 | A feeling that either you, or things around

you, are spinning or moving , lasting less than 0 1 2 3 4
20 minutes
2 | Hot or cold spells 0 1 2 3 4
3 | Nausea (feeling sick), vomiting 0 1 2 3 4

4 | Afeeling that either you, or things around
you, are spinning or moving , lasting more
than 20 minutes

o
-
()
w
o

5 | Heart pounding or fluttering

6 | A feeling of being dizzy, disoriented or
“swimmy” lasting all days

7 | Headache, or feeling pressure in the head

8 | Unable to stand or walk properly without
support, veering or staggering to one side

9 | Difficulty breathing, short of breath

10 | Feeling unsteady, about to loss balance,
lasting more than 20 minutes

11 | Excessive sweating

12 | Feeling faint about to black out

13 | Feeling unsteady, about to loss balance,
lasting less than 20 minutes

14 | Pains in the heart or chest region

o |o| o |olo| o |o o |o o |o
R
NN N NN NN NN NN
W W W |ww w (W w |wWw w |w
B I - B SN Y S I SN o I SN I S I N I SN I o

15 | A feeling of being dizzy, disoriented or
“swimmy” lasting less than 20 minutes
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Appendix 11. Email shows permission for Kurdish cross-cultural validation of the
DHI from the original developer.

permissiom

Dr.Sherko Zmnako <sherko.zmnako@gmail.com>
to Lucy.Yardley

Dear professor Lucy Yardley

Good day

it’s my pleasure to email you

I will be honored if you give me permission to translate and later publish
Vertigo Symptom scale - the original one 34- items

and

Vertigo Symptom scale - Short form 15- items

to Kurdish-central language

Note: there are about more than seven million people speaking with the mentioned language around
different countries. https://www.ethnologue.com/language/ckb .

with approval of your permission we will be able to provide a service to medical community in this
locality.

waiting for your respected reply
thanks and please accept my regards

Re: permission new

Inbox x

Lucy Yardley <lucy.yardley@bristol.ac.uk> Thu, Apr 26, 2018, 5:18 PM

to me

You are very welcome,

Best wishes,
Lucy



https://www.ethnologue.com/language/ckb
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Appendix 12. Specific rating scale for content and face validation of Certigo Symptom Scale — Short form into central Kurdish dialect.
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Answers of the following (15) symptoms are used as a score to measure the level of impact that produced by vestibular disorders, for each symptom there are five
established answers, and each answer has a specific value; ;( never=0, a few times=2 several times=3, quite often=3 and very often=4). Patient must
select only one answer for each symptom.

Please identify on each scale, your subjective percentage rating for the consistency of the contents of each of the following 15 symptoms in regard of meaning,
lucidity and cultural understandability. Refer to the identified range of response located above the scales.

Note: members of the focus group must compare translated symptoms with the original one.
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Symptoms

Poor Moderate Good Excellent
Less than between Between 75-90% more than 90%
50% 50-75%
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A feeling that either you, or things around you, are spinning or moving, lasting less
than 20 minutes
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Hot or cold spells
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Nausea (feeling sick), vomiting
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A feeling that either you, or things around you, are spinning or moving, lasting more
than 20 minutes
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Heart pounding or fluttering
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A feeling of being dizzy, disoriented or “swimmy” lasting all day
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Headache, or feeling of pressure in the head
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Unable to stand or walk properly without support, veering or staggering to

one side
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leﬁculty breathing been ShOrt Ofbreath 0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 95 100%
9
10 | aaBos (Y-) 4 50 Soske §2 by Cassdd d) 19 Cs Sy ¢l 03,Swd | I | | I | | I | | I | | l
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A feeling of being dizzy disoriented or "swimmy", lasting less than 20
minutes
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Appendix 13. Rating of the face and content validities of the Kurdish Vertigo
Symptom scale — Short form by the members of the focus group.

CROSS-CULTURAL ADAPTATION OF CENTRAL-KURDISH VERSION OF THE
VERTIGO SYMPTOM SCALE-SHORT FORM (VSS-SF-CK)
THE FOCUS GROUP

We our names and signatures below, members of the focus group of experts and consultants in the
fields of vestibular disorders, otolaryngology and community medicine.

Hereby certified that under our supervision and participation and in accord with international guidelines; the translated
Central-Kurdish version of vertigo symptom scale-short form (VSS-SF-CK) has subjected to all stages of Cross-cultural
adaptation. The process witnessed four detailed panel discussions and it was completed by scoring of each of the 15

symptoms on the scale by all members using a subjective self-rating visual analogue scale demonstrated below.

Note: The result of scoring will identify the face and content validity of the translated instrument.

Please identify on the scale beside each question, your subjective percentage rating for the consistency of
the contents for each questions and their proposed answers mensioned above, in respect of meaning,
lucidity and cultural understandability. Refer to the identified range of response located above the scale.
Note: members of the focus group must compare translated questions with the original one.

Poor Moderate Good Excellent
Less than 50% between Between 75- more than
50-75% 90% 90%
0% 5 10% 15 20% 25 30% 35 40% 45 50% 55 60% 65 70% 75 80% 85 90% 100%
Names and signatures of members
Name Signature Name Signature
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Appendix 14. Vertigo symptom Scale - short form — Central hurdish (VSS-SF-
CK).

[0aeds | 1580y f oS4 (S

ID: Dlgyd

Vertigo Symptom Scale (short form) VSS-SF-CK
98 (2038 - 930y S8 Gyo9n

WS dagidy yogle pdl 095,564 0935 9 099340 53433..:_}549 Obdio gy S SALY B 95 Gl ¢ il (pdSos jd
4 05564 jlridr 45 3945000 S094 52 cl090) 93 Sia) pd) SAVEL Hdd Hduslidy 4y b 9l So)l
091, ($)b3 090yl 93] Sdvyla ydd (Sigs chdgiay Silo Soglo

Ogeds god £ o) ea ¥ G Y oS ped V| OB e gea
(g212) Ol ian
@b | old) | suian | HlxedS |z Y&uw
B of

¢ Y Y ) . Ob 09didygunnd Caydigyges (s Ob wis 45 03)Sowd | )
) 4d805 (Y ) & lodS So9le & (i 9200

¢ Y Y \ c (Lydw 0L LoyaS (596) Loydaw b LoyaS (saugs | Y
¢ s Y \ . 09diliny ¢ (3Y4gSSE Jo

¢ Y Y ) . Ob 0943y guw0d Cydugyg0d (AL Ob W 4 03,Sowdn | ¢
4adod (Y- ) 4 ,ib) Sogle 3 g0
¢ Y Y \ . G54y 0b 038 Jada Jo

Y Y ) - 4 b 0901348 Hduw 4 O (519 Ob HE 45 G094 03,Siwds | 1
23y @hos

¢ Y Y ) . Ay gd Cydun (5094 0,Suwdd Ob dadiydus |V

¢ ¥ Y ) : Ob 53Sw0s 3 4 oS 15y Ob Cudwo ogkads (s2b dlgids | A
' | o89eSIaY4y o olabioy e Jaa)l

¢ i \f ) . G gdulidd O U giduwlidn | 4

¢ Y Y \ c Cotd & (0)l9e5) Sodawgle Cb Soyds (Sl o 00,Skwds | ) -
dadod (Y.) dJ L) Sogbe §3 ooy

1 Y Y ) . 035 509433,SdBy6 | 1)

Y \ ) - 29453) 9 ol Sy ¢ (SB[ 4 0ySowwdd | VY

¢ s Y \ . Cantd & (03l9e5) Kdagly s Soyds (S0 4 03,Swda | VY
didod (V+) 4 edS (Sogle §r ol

¥ Y \ . S ob s @l | V¢

¢ ¥ Y ) : 3 b 0903 )de s 4 Ob (59 Ob (558 4 Sog 03,Swdn | V0
@B (Y.) 4 jiedS Sosle




6.2 Appendixes 184

Appendix 15. Tandem Romberg (English form).

Tandem Romberg €%

Name: Age: | Sex:
Date: ID:
Conditions Trial 1 Trial 2 Trial 3 Mean
Condition | Right foot behind the left, eyes open
1
Condition | Right foot behind the left, eyes closed
2
Condition | Left foot behind the right, eyes open
3
Condition | Left foot behind the right, eyes closed
4
Total sum of all four conditions out of 240 seconds
Notes:

1- The test should be implemented in a quiet room; so that, the patient cannot use his/her
auditory stimuli for balance.

2- A printed figure of two straight feet one in front of the other (toe to heel) without
angulation glued on a stable flat ground. Participants were asked to stand quietly wearing
socks and maintain balance on the figure.

3- Each condition will be completed if the participant has maintained balance for total 60
seconds, in any of the three trials, that is to say, no need for further trial; otherwise, for each
condition three trials are needed.

4- Both hands of the participant across their chest right hand over left shoulder and left hand
over right shoulder, and looking straightforward.

5- In the beginning of each trial time is measured by using stopwatch.

6- Each trial will be ended in the following situations.

e Completion of 60 seconds successfully without loss of balance.
e Moving their hands over shoulder.
e Loss of balance in a way that participant needs assistant or use his or her hands to
prevent fall before completion of 60 seconds.
e  Opening eyes before completion of 60 seconds in eyes closed conditions.
Calculation:
e Mean of each condition is equal to the sum (in seconds) of available trial/s in that
condition divided by numbers of the trial/s.
e Total sum is equal to the sum of the means of all four conditions.
References:
1. Johnson BG, Wright AD, Beazley MF, Harvey TC, Hillenbrand P, Imray CHE. The

Sharpened Romberg Test for Assessing Ataxia in Mild Acute Mountain Sickness. Wilderness
Environ Med. 2005;16(2):62—6.
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Appendix 16 Tandem Romberg (Kurdish form).
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Appendix 17. Visual dependency measure by Rod-and-Disk program.

A. A laptop to run the program.

B. A high definition screen connected to the laptop to display the content of the
program.

C. A black painted cone through which the patient looks to the content of the
program.

D. An operator sitting beside a patient measuring her visual dependency.
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Appendix 18. Visual Vertigo Analogue Scale (English form).

Adapted from Longridge et al., 2002

Indicate the amount of dizziness you experience in the following situations by
marking off the scales below.

10 = Maximun visuall induced Vestibular 0 = No visually induced vestibular
symptoms symptoms

Walking through a supermarket aisle

0 1 2 3 4 5 6 7 8 9 10

Being a passenger in a car

0 1 2 3 4 5 6 7 8 9 10

Being under fluorescent lights

0 1 2 3 4 5 6 7 8 9 10

Watching traffic at a busy intersection

0 1 2 3 4 5 6 7 8 9 10

Watching traffic at a busy intersection

0 1 2 3 4 5 6 7 8 9 10

Going down an escalator

Lnbdwsdwlyublisdoslweluslbdpols b dsntnnlup bl

0 1 2 3 4 5 6 7 8 9 10

Watching a movie at the movie theatre

Lo dweblilonlunluslwtssdunluplsbsdpsluslin bl

0 1 2 3 4 5 6 7 8 9 10

Walking over a patterned floor

0 1 2 3 4 5 6 7 8 9 10

Watching action television

Lnbdwsduulbilueluelbsdwoluplbsdwtuslbldoel

0 1 2 3 4 5 6 7 8 9 10
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Appendix 19. Visual Vertigo Analogue Scale (Kurdish form).
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Appendix 20. Modified Cawthorne-Cooksey Exercise Protocol (MCP).
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Appendix 21. Email shows permission from the original developer to use
optokinetic training videos.

190

Fwd: Gabrielle Pierce

Inbox x

sherko fathullah Thu, May 3, 2018,
<sherko.fathullah@univsul.edu.ig> 8:46 PM

to me

---------- Forwarded message ----------

From: Gabby <gabriellemariepierce@live.com>

Date: Thu, May 3, 2018 at 8:20 PM

Subject: Re: Gabrielle Pierce

To: "sherko.fathullah@univsul.edu.ig" <sherko.fathullah@univsul.edu.ig>

Hello Dr. Zmnako,

I am so sorry about being unable to contact me. You have my permission to use my

videos.

Would love to hear more about your research,
Gabrielle Pierce, DPT

Sent from my iPhone

On May 3, 2018, at 12:43 PM, Daniel DiPaola <danieljdipacla@gmail.com>
wrote:



mailto:gabriellemariepierce@live.com
mailto:sherko.fathullah@univsul.edu.iq
mailto:sherko.fathullah@univsul.edu.iq
mailto:danieljdipaola@gmail.com
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6.3 Kurdish abstracts
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