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ABSTRACT
OF THE PROJECT OF

Hanine Nazih Ramadan for Master of Science in Nursing
Major: Nursing

Title: A Preliminary Validation of The Arabic Multidimensional Dyspnea Profile

Recognizing dyspnea as a complex symptom is advised by the American Thoracic
Society. Evaluating not only the underlying causes of dyspnea, rather the sensory and
the emotional aspects of dyspnea perception is crucial, prompting a shift from treating
solely the physical illness to tailoring therapies based on individual needs.
Conventional dyspnea scales offer a limited view of breathlessness, merely quantifying
its intensity. However, comprehending dyspnea necessitates a huanced scale that
accounts for its various aspects. The Multidimensional Dyspnea Profile (MDP) offers a
comprehensive evaluation of dyspnea perception, dividing its description into sensory
and affective components.

The aim of this project is to validate the Arabic version of the MDP among individuals
suffering from chronic pulmonary illnesses. Ultimately, the goal is to incorporate this
version into healthcare facilities to gain a more comprehensive understanding of
dyspnea perception and enhance prognostic capabilities.

The pilot study will follow a cross-sectional quasi-experimental design at the American
University of Beirut Medical Center from April to November 2024. Twenty-five
participants answered a baseline questionnaire [T0] that assessed their dyspnea [using
the Arabic MDP and other scales]. They then performed a six-minute walking test
followed up by a repeat assessment of their dyspnea levels [T1]. The sample consisted
0f72% males with mean age of 63.6+£8.67 years.

Reliability analysis of the Immediate Perception domain showed higher consistency
results in comparison to the Emotional Response domain (T0: 0.701, 0.364 respectively
for both domains and T1: 0.723 for the Immediate Perception domain). Concurrent
validity showed strong correlation between Borg and Immediate Perception domain at
T1 (r=0.832, p=0.00). Divergent validity showed weak correlations between Immediate
Perception domain at TO with BMI (r=0.051, p=0.81) and Ratio of FEV1/FVC (r=0.118,
p=0.573). Age and CCI were found to be negatively correlated with the Emotional
Response domain at TO ( r=-0.575, p=0.003 and r=-0.563, p =0.003). Fatigue showed
a strong negative correlation with the MDP scores across both times TO and T1 (
Immediate Perception at T1: r=-0.621, p=0.00). A notable finding was the decrease in
the MDP scores after conducting the 6MWT (Median score of Immediate Perception at
was computed to be 18 at TO and 10 at T1. Nonetheless, the median scores of the Borg
scale were found to be higher in T1 than TO (0 and 3).



These results provide evidence for the psychometric validity of the Arabic version of
the MDP and support its use in capturing a holistic assessment of dyspnea.

Keywords: Multidimensional Dyspnea Profile, Six-Minute Walk Test, Dyspnea
Assessment
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CHAPTER |

INTRODUCTION

Dyspnea assessment has significantly evolved to capture more distinct features
of this complex symptom, with the Multidimensional Dyspnea Profile [MDP] playing a
pivotal role in modern clinical settings. Unlike traditional unidimensional scales, the
MDP offers a detailed evaluation by assessing both the sensory qualities and emotional
responses associated with dyspnea (Banzett & Moosavi, 2017). This comprehensive
approach enables healthcare providers to gain a deeper understanding of the specific
experiences of patients with respiratory conditions, facilitating more personalized and
effective treatment plans (Banzett & Schwartzstein, 2015). By integrating the MDP into
routine clinical practice, clinicians can enhance symptom management and improve the

overall quality of life for patients suffering from chronic breathlessness.

A. Background
Dyspnea, or breathlessness, accounts for 50% of acute hospital admissions and

25% for patients accessing outpatient medical care (Parshall et al., 2012). Physiological
mismatch between the afferent and efferent signals of pulmonary ventilation and
respiratory drive contribute to the sensation of dyspnea (Coccia et al., 2016). While
dyspnea commonly stems from cardiac or respiratory origins, it is also frequently
encountered in psychogenic disorders (Coccia et al., 2016). The American Thoracic
Society [ATS] defined dyspnea as a subjective experience of breathing discomfort
consisting of qualitatively distinct sensations that vary in intensity (Parshall et al.,

2012). This definition encompasses the various sensory qualities of dyspnea that are not
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supported by physiological findings and includes the individualized perception of
breathlessness which can guide the treatment approaches in a distinct manner (Banzett
& Schwartzstein, 2015). Consequently, dyspnea is recognized as a multidimensional
symptom that requires a multifaceted scale for accurate assessment and building a
tailored therapy (Banzett & Moosavi, 2017).

Scales such as the Visual Analogue Scale and the Modified Borg Scale
frequently used to measure the severity of dyspnea are unidimensional. Others such as
the modified Medical Research Council Scale are used to assess the effects of dyspnea
on exercise capacity. Such tools are specific for a time point (current or recalled) and do
not evaluate the quality of unpleasantness, breathing discomfort, or related emotional
experiences. Therefore, these scales are not enough to investigate the multidimensional
effects of dyspnea in individuals with chronic pulmonary disease.

The Multidimensional Dyspnea Profile [MDP] has been developed to provide a
detailed assessment of dyspnea. MDP accounts for different dimensions such as the
sensory and emotional qualities of dyspnea and not only a single dimension of physical
sensation as what the traditional dyspnea scales measure (Williams et al., 2022). MDP
is composed of two dimensions: Sensory and Affective. The sensory dimension entails
five Sensory Qualities [SQ] that the patient experiences during dyspnea (Physical
breathing effort, Air hunger, Tightness, Mental breathing effort and Hyperpnea). The
affective dimension is divided into two groups: Breathing Discomfort [A1] and
Intensity of Five Emotions [A2] (Depressed, Anxious, Angry, Frustrated and Afraid)
(Banzett & Schwartzstein, 2015). The results of the MDP are not summative, rather
they are grouped into the Immediate Perception Domain [SQ +Al] and the Emotional

Response Domain [A2]. This division serves the purpose of distinguishing dyspnea

11



according to the different sensory perceptions and emotional features subsequently
allowing the healthcare providers to tailor the interventions accordingly (Meek et al.,
2012). It must be noted that the administration of MDP is proposed to be completed in
reference to a specific time defined as the focus period as patients would either recall a
specific time, they have experienced dyspnea or fill it right after a dyspneic episode

(Banzett & Schwartzstein, 2015).

B. Significance and Aim

According to the ATS, assessing dyspnea in patients should include how
dyspnea is felt as well as its intensity. Despite this consensus, assessment of dyspnea
remains ineffective since healthcare providers often underestimate dyspnea due to
discrepancies between the observable appearance of dyspnea and the concrete physical
findings (Banzett & Schwartzstein, 2015). Adequately identifying dyspnea severity is
critical to therapy as pharmacological and non-pharmacological management of
dyspnea related disorders relies on symptomatology. The MDP then posits the affective
dimension to be a part of disease progression and requires a different set of
interventions to be added to the current treatment algorithms.

Many dyspnea related disorders are considered chronic, and patients are required
to abide by self-care measures such as adhering to health promoting behaviors, and
monitoring and managing symptoms (Riegel et al., 2022). The process of symptom
recognition involves not only cognitive factors rather also affective factors that can
influence the management of the symptoms (Riegel et al.). In lung disease, the
emotional response that patient experience alters the trajectory of their disease as

patients with heightened affective features may avoid situations that provoke dyspnea
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out of fear and anxiety as a part of their maladaptive avoidance behavior (von Leupoldt,
2017). As part of symptom recognition, patients must be able to differentiate between
the affective and the physical signs of dyspnea to continue their regular activities and
prevent physical deterioration and disease progression (von Leupoldt, 2017).
Considering then the affective features that play a role in dyspnea progression, the MDP
can be used to improve symptom (dyspnea) recognition by patients and healthcare
workers and decrease unnecessary hospital admissions through the process of proper
referral to therapists.

To further explain the importance of the affective domain of dyspnea, MDP was
tested among Chronic Obstructive Pulmonary Disorder [COPD] out-patients in a
previous study. Since COPD is an irreversible disease with chronic dyspnea, the study
postulated that the COPD patients would experience chronic dyspnea despite maximal
treatment and simultaneously exhibit a strong affective dimension as anxiety and
depression would be highly prevalent in these patients (Morélot-Panzini et al., 2016).
Findings of the study did not correlate the severity of the disease (COPD GOLD stages
3 or 4) with higher affective characteristics as one would expect, rather the findings
suggested that there appears to be a specific group of COPD who exhibit a high
affective dimension despite their stages (Morélot-Panzini et al., 2016). Identifying the
patients with heightened emotional responses necessitates interventions directed at
decreasing these responses through counseling, cognitive therapy and reassurance
(Banzett & Schwartzstein, 2015).

Similarly, in asthma, dyspnea plays a crucial role in evaluating disease
management. Unlike COPD, where the intensity of dyspnea often correlates with the

degree of airway obstruction, in asthma, the severity of breathlessness can fluctuate
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even with the same level of bronchial obstruction. This variability suggests that other
mechanisms, such as comorbid conditions or psychological factors like anxiety, may be
involved (Laveneziana & Beurnier, 2019).

A recent study about Mindfulness Training in asthmatic patients explores how
dyspnea is assessed by the MDP . The training can impact the perception of dyspnea
through awareness and acceptance of present experiences and may help individuals
manage the psychological and physical discomfort associated with dyspnea. The
findings suggest that mindfulness training can alter the perception of breathlessness,
potentially reducing the distress and improving the quality of life for those with
obstructive lung disease (Malpass et al., 2018)

The aim of this study is to provide a preliminary validation of the Arabic
Multidimensional Dyspnea Profile in 25 stable outpatients at the pulmonary clinics at
the American University of Beirut [AUBMC]. Results of this work will provide a
holistic comprehension of dyspnea in a new linguistic and cultural context. The MDP
can then be used by patients and healthcare providers to improve symptom recognition

and decrease unnecessary hospital admissions.
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CHAPTER I

REVIEW OF LITERATURE

Recognizing symptoms of dyspnea, or shortness of breath, is crucial for timely
and effective medical interventions. Dyspnea can be a manifestation of various
underlying health issues ranging from benign to life-threatening conditions (Coccia et
al., 2016). Early identification and appropriate response to dyspnea can significantly
impact patient outcomes by facilitating prompt diagnosis and treatment, potentially
preventing complications and improving quality of life (Parshall et al., 2012).
Accordingly, it is obligatory from healthcare providers to ask the patients about the

quality of their breathlessness (Banzett & Schwartzstein, 2015).

A. Symptom Recognition

Individuals with chronic illnesses experience persistent, lifelong symptoms that
necessitate specialized and individualized care. The recognition and management of
these symptoms entail a complex cognitive process that many individuals lack, leading
to delays in addressing health issues and initiating treatment (Riegel et al., 2022).
Symptom recognition serves as a crucial indicator for patients, signaling the necessity
for a self-care response. This process encompasses both the detection and interpretation
of symptoms (Riegel et al., 2022). In chronic illnesses, exacerbations are highly
common and significantly impact disease progression, making risk reduction critically
important. In COPD, exacerbations are frequently underreported, as patients often delay
seeking medical attention, opting instead to monitor whether their symptoms will

resolve spontaneously (Jones et al., 2023). The underreporting of exacerbations is
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strongly associated with a lack of understanding regarding their significance and impact
on disease progression as well as the inability to effectively communicate these issues to
pulmonologists (Jones et al., 2023). The role of symptom recognition and perception is
crucial in this context, as improving these skills can lead to better patient outcomes
through timely intervention and more accurate reporting of exacerbations and
symptoms.

While self-care is considered as a behavioral process, symptom recognition is
not. Instead, it encompasses different cognitive, affective, and physical elements that
influence behaviors. The act of interpretating symptoms involves cognitive reasoning,
which then stimulates judgment, decision-making and corresponding behavioral
responses (Riegel et al., 2022). There are different types of patients that respond to their
symptoms. Patients who are adept at recognizing their exacerbation symptoms are more
inclined to engage in self-directed self-care activities, such as decreasing the pace of
their activities that they can independently reinitiate at a later time in response to their
diminishing symptoms (Riegel et al., 2022). Another subset of patients do not fully
comprehend the notion of exacerbations as some may either be reluctant to seek therapy
and wait on the symptoms to fade and others do not have the cognitive element to
practice self-care management behavior, alternatively they bypass self-care monitoring
and proceed directly to seeking advice from a healthcare provider ( Kessler at al., 2006;
Riegel et al., 2022). Additionally, another subset of patients commonly recognize their
exacerbations and choose to self-manage without prior consultation using
bronchodilators, steroids, or antibiotics (Kessler et al., 2006).

Symptom recognition in chronic illnesses necessitates regular patient education

regarding disease progression and treatment protocols. However, clinicians should be
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mindful that patients may encounter challenges in accurately recalling the severity of
symptoms when reporting exacerbations, potentially due to recall bias(Kessler et al.,
2006). Other challenges may include internal stressors, notably as anxiety and
depression, that have been associated with heightened symptom severity and response
(Kessler et al., 2006 ;von Leupoldt, 2017). In individuals with chronic pulmonary
diseases, dyspnea profoundly diminishes their quality of life, predominantly owing to
the reluctance to engage in physical activities as a preventive measure against
exacerbations (Yohannes et al., 2024).

Efforts to aid patients in their symptom recognition process underscore the
importance of recognizing that patient care is not dichotomous but rather exists within a
nuanced spectrum. This spectrum encompasses minimal clinically important differences
in treatments, which are essential for evaluating whether the treatment regimen is
genuinely impactful for the patient and aligns with their therapeutic goals (Ekstrom et
al., 2020). Accordingly, as healthcare providers, a thorough understanding of the

experience of breathlessness and its effects on patients’ quality of lives is necessary.

B. Dyspnea as a Multidimensional Symptom
In medicine, all diseases encompass both subjective and objective data.
Subjective data, referred to as symptoms, capture the patient's experiential sensations.
When acute, these data are associated with physiological measures due to acute tissue
damage and inflammation (Williams & Johnston, 2019). Diagnosing pulmonary
diseases at first entails correlating the sensation and degree of breathlessness with
pulmonary function tests, response to bronchodilators, and imaging scans. Following

the diagnosis, the treatment pathway often entails a prolonged course marked by
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symptom variability (Kessler et al., 2006). While dyspnea can be simply described as
feeling out of breath, whether severe or mild, it also encompasses diverse
neurophysiological processes that characterize the sensation of breathlessness (Williams
& Johnston, 2019). These persistent sensations experienced in chronic conditions elicit
different emotional responses, personalized in nature, leading to aversive behaviors
subsequently contributing to incapacity (Williams & Johnston, 2019). It is imperative
then to comprehend breathlessness based on the patient's reported statements and
complaints.

Measures to measure dyspnea have always included unidimensional scales. The
Numeric Rating Scale and the Modified Borg Scale measure the intensity of dyspnea
experienced (Banzet et al., 2015; Williams & Johnston, 2019). These scales do not
encompass the entirety of breathlessness sensations and their effects on the quality of

life (Williams & Johnston, 2019).

C. Multidimensional Dyspnea Profile [MDP]
Acknowledging dyspnea as a multidimensional phenomenon, the MDP has been
developed to assess the complexity of dyspnea in a manner that unidimensional scales

do not.

1. Content of MDP

The MDP is composed of two dimensions: Sensory and Affective. The sensory
dimension entails the intensity of five sensory qualities [SQ]: Physical Breathing Effort,
Air Hunger, Tightness, Mental Breathing Effort and Hyperpnoea. The affective

dimension entails two scales: Al Scale: Breathing Discomfort and A2 Scale: the
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intensity of five emotions: Depressed, Anxious, Angry, Frustrated and Afraid (Banzet et
al., 2015).
The MDP starts with the affective Al scale, which assesses the overall discomfort of the
breathing sensation, ranging from 0 to 10, where "pleasant” and "unbearable” represent
the extremes. The aim of this question is to correlate the acts of avoidant behaviors with
severe breathing discomfort (Banzet et al., 2015).

The intensity of the five sensory qualities is then categorized into both a scale
[SQ Scale] and choice [SQ Choice]. Since individuals are unfamiliar with describing
their breathing discomfort, the MDP provided descriptors to assist individuals in
articulating their breathing sensations. Even though many patients often lack the precise
terminologies to describe the qualities of their breathing sensations, they can still
identify the expressions used in the MDP and select the most similar ones. MDP has
purposefully employed the selection and rating of the sensory qualities in order to
compel the patients to select a descriptor that highly matches the sensation and to ease
statistical analysis of the data (Banzet et al., 2015).
Lastly, the affective A2 scale focuses on the feelings or emotional responses that the
individual might experience during a dyspneic episode. The primary purpose of this
scale is to assess the emotional response that may prompt either adaptive or maladaptive

behaviors (Banzet et al., 2015).

2. Administration of MDP

It is significant to emphasize that the MDP is designed to refer to a particular
‘focus period'. The healthcare provider must instruct the patient to answer the questions

in reference to a specific episode of dyspnea (Banzet et al., 2015).
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3. Scoring of MDP

A composite score cannot be calculated for the MDP as the results are not
additive. The MDP consists of responses with scales and choices that are not suitable
for summation. In lieu of that, the MDP enables the analysis of the liaisons among its
various dimensions by offering separate measures for 11 key items (Banzet et al., 2015).
The analysis can be directed towards the specific items within each dimension or
towards both domains that encompass the immediate perception and emotional

response, achieved by averaging the scores within each one (Banzet et al., 2015).

4. Differences between MDP and other Scales

Unidimensional scales assess the overall severity of dyspnea but do not highlight
the different qualities being experienced. The Borg dyspnea scale assesses only the
intensity of breathlessness (Banzet et al., 2015). Other scales assess the symptoms of a
disease and their impact on daily life. The modified Medical Research Council (nMRC)
assesses the functional disability of dyspnea in COPD patients and the COPD
Assessment Test (CAT) assesses the impact of COPD on daily life ( Ertan Yazar et al.,
2022). In diagnosing COPD patients, guidelines show that patients with CAT score of
>10 or mMRC score of >2 represents exhibit more notable symptoms (Ertan Yazar et
al., 2022).

Other multidimensional scales that justify the multidimensional aspect of dyspnea
include the Dyspnea -12 (D-12) and the Cancer Dyspnea Scale (CDS). The D-12
questionnaire represents descriptors of dyspnea on a severity scale that can be summed

together to provide one single rating or can be divided into the physical or affective
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domains (Williams et al., 2022). The CDS is used to assess for dyspnea in patients with
lung cancer. The ratings can be grouped into three factors: physical, psychological and
discomfort (Henoch et al., 2006). Both scales refer to a focus period of ‘the past few
days’ however do not offer a comprehensive assessment of dyspnea as the MDP would

(Banzet et al., 2015).

5. Linking MDP Scores to Therapeutic Interventions

Treatment options for decreasing dyspnea aim at decreasing the sensation of
dyspnea. The scores of the Sensory Qualities domain and the Immediate Perception
Dimension would then decrease in response to treatments aiming at decreasing or
normalizing the physiological criteria (Banzet et al., 2015). Nevertheless, the content of
the MDP links the physiological measures to emotional responses, therefore decreasing
the sensation of dyspnea would ultimately reduce the emotional responses elicited by it
(Banzet et al., 2015). Other instances include a severe dyspnea sensation despite
baseline physiological measures that necessitates treatment modalities aimed at
decreasing the Affective Dimension scores (Banzet et al., 2015).

Dyspnea-related fear is far more common in patients with chronic pulmonary
disorders. The experience of dyspnea is then based on integrating both sensory and
affective dimensions as individuals with heightened emotional responses would
experience dyspnea in the absence of any sensory changes (von Leupoldt, 2017).
Individuals experiencing chronic breathlessness often demonstrate a propensity to adopt
a mindset characterized by resignation to their condition rather than transitioning to a
motivational perspective (von Leupoldt, 2017). This perspective is associated with the

notion that engaging in certain activities of daily living may exacerbate dyspnea and
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serve as a source of stress, hence why a fraction of patients tends to adapt aversive
behaviors (von Leupoldt, 2017).

Healthcare providers must explore treatment modalities that extend outside the
physiological measures. There is a great number of patients with COPD who suffer
from psychological symptoms such as stress, anxiety and depression, as yet these
patients are not screened for anxiety disorders at their first visits (von Leupoldt, 2017).
COPD patients opting to engage in minimal activities in the fear of developing dyspnea
are at high risk of disease progression (von Leupoldt, 2017). Moreover, individuals
diagnosed with Interstitial Lung Disease [ILD] endure persistent breathlessness and
encounter unaddressed physical as well as psychological requirements (Bajwah &
Yorke, 2017). Frequent follow-up clinics for patients with ILD show a decline in
physical activities that stem from psychological symptoms (Hur et al., 2019). Common
symptoms experienced by patients with ILD not only include cough and breathlessness,
rather extends to include fatigue, anxiety and depression (Cottin et al., 2022). In
response to these symptoms, a vast majority of these patients report difficulties in
completing their daily activities (Cottin et al., 2022). The quality of life in patients with
chronic pulmonary disorders is proven to be poor due to the overall burden sensation of
the disease as well as increased fatigue levels. Fatigue scores on the Functional
Assessment of Chronic Iliness Therapy — Fatigue Scale (FACIT-Fatigue) are found to
be lower in patients with COPD in comparison to healthy individuals (Szymanska-
Chabowska et al., 2021).

Because of the complexity of the dyspnea sensation and its impact on the quality of life,
checking both domains in the MDP is crucial for providing the optimal and

individualized treatment plan.
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6. Reliability and Validity of MDP

In order to assess the reliability and validity of MDP, a study was done on 151
adults admitted to the Emergency Department (ED) with breathing symptoms who
completed the MDP three times. These administrations occurred twice with at least a 1-
hour interval between them (T1, T2) during their ED stay and once more near discharge
(T3) (Meek et al., 2012). Additionally, 68 patients underwent two follow-up sessions 4
to 6 weeks later (T4-T5), during which the MDP was administered again. Factor
analysis revealed a two-factor solution, explaining a total variance of 63%, 74%, and
72% at T1, T2, and T3, respectively. The Cronbach's alpha coefficients ranged from
0.82 to 0.95, and the intraclass correlation coefficients ranged from 0.91 to 0.98 for the
primary sensory qualities and immediate unpleasantness domain and the emotional
response domain. These findings support the reliability, validity, and sensitivity to
clinical change of the MDP, highlighting its utility in acute care settings. Analysis of
repeated measures during follow-up sessions (T1, T3, T4) also indicated significant
responsiveness to treatment-induced changes in MDP domains (F[2,66] = 19.67, p <
.001) (Meek et al., 2012). The results demonstrate that the MDP is internally consistent

and produces reliable subject ratings over time.
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CHAPTER 111

METHODS

A. Study Purpose
The purpose of this study is to enhance dyspnea clinical assessment in non-
urgent care settings by introducing a holistic dyspnea scale through the validation of the

Arabic version of the Multidimensional Dyspnea Profile.

B. Population, Sample, and Settings

The sample was a convenience sample that included 25 participants with
confirmed Asthma, Chronic Obstructive Pulmonary Disease, or Interstitial Lung
Disease recruited from the Pulmonary Out-Patient Department as well as Pulmonary
Lab of the American University of Beirut Medical Center [AUBMC]. AUBMC is the
largest tertiary medical center in Lebanon and includes a 420-bed hospital that serves
over 360,000 patients annually. It offers comprehensive tertiary/quaternary medical care
and referral services in a wide range of specialties together with medical, nursing, and
paramedical training programs at the undergraduate and post-graduate level. Its effect
on the medical sector and on improving people’s lives is without equal in Lebanon and
the region. It continues to be the major referral center for complicated clinical cases in
Lebanon and across the MENA region.

Since this study is classified as a pilot study, our sample size consisted of 25
patients. There were many factors that hindered our recruitment efforts such as
difficulty finding eligible patients within the specified age group, patients not exhibiting
dyspnea symptoms, financial constraints preventing frequent clinic visits or pulmonary

function tests, exacerbations that disqualified some patients from participation, refusal
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by some patients to participate, and newly diagnosed patients not meeting the inclusion
criteria. After identifying these limiting factors, adjustments were made to the inclusion
criteria and procedures. The revised methodology was successfully approved by the
Institutional Review Board (IRB) in order to accommodate additional patients.

Potential participants were invited to participate if they were 18 to 80 years old;
diagnosed with Chronic Obstructive Pulmonary Disease, Interstitial Lung Disease or
Asthma; have self-reported breathlessness during daily life; have been clinically stable
for one-month. They were excluded if they have: severe and/or unstable
cardiopulmonary disease [Acute Coronary Syndrome, Uncontrolled Arrhythmias,
Resting Heart Rate above 120 beats per minute, Systolic Blood Pressure above 180
mmHg, Acute Heart Failure, Acute Myocarditis or Pericarditis and Acute Pulmonary
Embolism, Suspected Dissecting Aneurysm, and Severe Hypoxemia at rest (Oxygen
Saturation via Pulse Oximetry below 90%)] and musculoskeletal comorbidities [any
condition that will limit participant motility and his/her ability to perform the six minute
walking distance test] that could interfere in the assessments. They were also excluded
if they suffer from any condition that impairs their ability to walk [the occurrence of
osteoneuromuscular complications like back, joint, or muscular pains in the past month
or acute pulmonary related symptoms on the day of the visit or others]. Pregnant women

were also excluded. The criteria are listed below in Table 1.
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Table 1. Detailed Inclusion and Exclusion Criteria

Inclusion Criteria
1. Age: 18 to 80 years old
2. Diagnosed with
a. Chronic Obstructive Pulmonary Disease,
b. Interstitial Lung Disease or
c. Asthma
3. Have self-reported breathlessness during daily life
4. Have been clinically stable for one month
Exclusion Criteria
2. Severe unstable cardiopulmonary disease

3. Musculoskeletal comorbidities that will limit participant
mobility

4. Any condition that impairs their ability to walk

5. Pregnant women

C. Procedures and Protection of Human Participants

Ethical approval was obtained from the institution’s Institutional Review Board
[B10-2024-0056]. Approval of the Pulmonary Division and Specialty Clinics
administrator was also sought prior to data collection. Confidentiality of data was
maintained throughout the study and information that identifies participants directly
were not collected. Questionnaires were stored in a locked cabinet in the principal
investigator’s office and electronic files were stored in the principal investigator’s
password protected computer. Health protected information, particularly medical record
numbers and associated study codes, were kept on a log sheet separate from the data

file.
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Participants were recruited from the Pulmonary Out-Patient Department as well
as Pulmonary Lab of the AUBMC starting April to November 2024. Pulmonologists
were individually briefed on the study design and participant inclusion and exclusion
criteria by the study’s principal investigator. Identified pulmonologists helped recruit
potential study participants. Potential study participants received information about the
study from their pulmonologist or the Pulmonary Out-Patient Department Registered
Nurse. A preliminary intent to participate was obtained and the study team was
informed. The study’s research assistant then contacted the identified individuals. Those
who agreed to participate were given the informed consent [Appendix A] and
interviewed at a time convenient to them.

The interview was done face-to-face during their clinic visit. They answered a
baseline questionnaire [TO0] that assesses dyspnea [using the Arabic Multidimensional
Dyspnea Profile and the Borg Dyspnea Scales], fatigue, among other factors. During the
same visit, they underwent a six-minute walking distance testing immediately followed
up by a repeat assessment of their dyspnea levels [T1]. A review of the medical records
was conducted to gather additional information about their Pulmonary Function Tests.

The interview took about 30 to 40 minutes.

D. Research Design
This study was a cross-sectional quasi-experimental design planned at the
Pulmonary Out-Patient Department of the American University of Beirut Medical Center
[AUBMC]. The purpose was to validate the psychometric properties of the Arabic version
of the MDP by establishing correlations with clinical parameters such as pulmonary

function tests, existing dyspnea scales, fatigue scale and six-minute-walk distance.
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E. Measurement
The Arabic version of the study questionnaire [Appendix B] included the
sociodemographic information of the patients as well as their social history. Medical
history and disease indices were also included. The methods of measurement of the

questionnaires are listed in Table 2 and described below.

Table 2. Concepts and Methods of Measurement

Concept Measured by TO T1

Demographics and Researcher developed tool through Face-to-Face
Social History Interview

Disease Indices Medical Record Review and Face-to-Face Interview

Comorbidities Standardized tool [Charlson Comorbidity Index]
validated by Medical Record Review

COPD Staging Standardized tools [Modified Medical Research Council
Dyspnea Scale and COPD Assessment Tool]

Fatigue Standardized tool [FACIT Fatigue Scale]

Dyspnea Profile Standardized tools [Arabic Version of the
Multidimensional Dyspnea Profile + Borg Dyspnea

Scale]
Self-Report Standardized tool [Global Impression of Change]
Dyspnea Profile
Walk Distance Standardized tool [Six-Minute Walk Distance]

1. Multidimensional Dyspnea Profile

The Multidimensional Dyspnea Profile (MDP), our outcome of measure, is a
comprehensive tool used to assess the sensory and the emotional components of
dyspnea. It provides a detailed evaluation of how a patient experiences and perceives
dyspnea (Banzett & Schwartzstein, 2015). Scoring of the MDP is based on two

domains: The Sensory Dimension score ranges from 0 to 50, while the Affective
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Dimension ranges from 0 to 60 [Al Breathing Discomfort (10) and A2 Intensity of Five
Emotions (50)]. The scores from the MDP are not combined into a single total score.
Instead, they assess the relationship between the two distinct dimensions. Higher scores
in each dimension indicate either more severe breathlessness or a stronger emotional
response to dyspnea, providing a deeper understanding of the different aspects of the
patient's experience without reducing it to a single metric (Ekstrém et al., 2020).

The English version of the MDP has demonstrated strong psychometric properties. For
both domains, Cronbach a ranged from 0.82 to 0.95, and the intraclass correlation
coefficient ranged from 0.91 to 0.98. Its construct validity allows it to effectively
differentiate between the physical and emotional aspects of dyspnea, and it shows
convergent validity by correlating well with other dyspnea scales like the mMRC. The
MDP has also proven test-retest reliability, producing consistent results over time in
stable patients, and is highly responsive to changes in a patient's condition (Meek et al.,
2012). The scale was translated into Arabic by a professional translator who was
unaware of the study to prevent any bias in translation. It was then back translated by
healthcare professionals (Registered Nurses, Pulmonologists and Clinical Nurse
Specialists) proficient in both English and Arabic, ensuring that medical terminology
was accurately adapted for use in the clinical setting. In our study, at TO, Cronbach
alpha was calculated to be 0.617 for the intensity of the sensory qualities and 0.364 for
the emotional intensity. At T1, the Cronbach alpha was computed to be 0.626 for the
intensity. As for the domains, at TO, the Immediate Perception domain was found to
have a reliability index of 0.701 while the Emotional Response’s was computed to be

0.364. At T1, the Immediate Perception domain scored 0.723.
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2. Modified Borg Dyspnea Scale

This is a widely used tool for assessing patient self-reported breathlessness. It is
structured as a numerical rating scale, allowing patients to indicate their level of
breathlessness from 0 (no difficulty) to 10 (maximum difficulty). Psychometric
evaluations of the Borg Scale have demonstrated good reliability and validity. Studies
report high inter-rater reliability and internal consistency. The Arabic version of the

modified Borg scale has been validated as well.

3. Modified Medical Research Council Dyspnea Scale and COPD Assessment Tool
For patients diagnosed with COPD, the Modified Medical Research Council
Dyspnea Scale (MMRC) and the COPD Assessment Tool (CAT) were completed. The
m MRC dyspnea scale was used to assess the severity of dyspnea in patients. It consists
of five grades, ranging from no breathlessness during ordinary activities (Grade 0) to
breathlessness that limits walking speed compared to others (Grade 4). The English
version of the m MRC scale has been previously validated and is used as a classification
symptom for the GOLD staging of COPD patients (Munari et al., 2018). The scale was
translated into Arabic by a professional translator who was unaware of the study to
prevent any bias in translation. It was then back translated by healthcare professionals
proficient in both English and Arabic, ensuring that medical terminology was accurately
adapted for use in the clinical setting.
The CAT is also used in conjunction with the GOLD staging system of COPD patients
to evaluate the severity of COPD. It assesses the impact of COPD on various factors of
a patient’s quality of life. The tool contains 8 items with scores ranging from 0 to 5. The

scores are summed into a total of 40, whereby scores ranging from 30-40 show severe
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impact of COPD on the patient’s quality of life (Jones et al., 2009). The Arabic version
of the CAT has been previously published, demonstrating an intraclass correlation of
0.9 (p=0.000076), confirming its reliability for use within Arabic-speaking populations
(Al-Moamary et al., 2011). The Arabic CAT used in this study was found to have a

Cronbach alpha of 0.986.

4. Charlson Comorbidity Index

This index was used to predict health outcomes in patients with comorbid
conditions. Each disease is given a score ranging from 1 to 6 depending on disease
severity. The scores are also adjusted for age, with older age groups receiving additional
scores. The CCI has been shown to deliver a comprehensive medical assessment of a
patient’s overall clinical status and to offer a prognostic framework for individual
evaluations due to its concurrent validity with various other prognostic scales (Charlson

etal., 2022).

5. Functional Assessment of Chronic Iliness Therapy

FACIT Scale is a 13-item measure that assesses self-reported fatigue and its
impact upon daily activities and function (Al-shair et al., 2012). Each item on the scale
requires patients to select one option from five available choices. Two items have to be
reversely scored, and overall scores of the FACIT scale range from 0 to 52, with higher
scores signifying less fatigue and better quality of life (Al-shair et al., 2012). The
English version of the scale demonstrated strong internal consistency, with Cronbach’s
a values of 0.92 at baseline. Additionally, it showed good convergent validity when

compared with the mMMRC Dyspnea Scale (Al-shair et al., 2012). The Cronbach's alpha
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coefficient for the Arabic FACIT-Fatigue version was 0.92 (Al- Magbali et al., 2020). In
our study, the Cronbach’s alpha coefficient was computed to be 0.824.

Six-Minute Walk Test. The Six-Minute Walk Test (6MWT) is an assessment of
submaximal physical activity where participants are required to walk a 30cm hallway
for a maximum of six minutes. The test reflects the quality of life through assessing the
capability of performing activities of daily livings such as walking. The test was carried
out in adherence to the ATS guidelines, encompassing appropriate patient preparation,
necessary equipment, and precise guidance (ATS, 2002). The test has been shown to
have good concurrent validity and good test-retest reliability with an ICC of 0.75-0.97
(Dunning & Bushnik, 2017). The results of the six-minute walk test are represented as

the mean distance walked in meters (Enright & Sherrill, 1998).

6. Global Impression of Change

The Global Impression of Change (GIC) is a widely used scale in clinical research
that assesses a patient's perception of changes in their health status over a specific
period. The patients were asked to document change in their breathlessness since the

first assessment [TOJon a 7-point ordinal scale (Ferguson & Scheman, 2009).

F. Statistical Analysis
Quantitative data was analyzed using descriptive statistics performed using IBM
SPSS Statistics version 25.0 for Windows. The data were checked for distribution,
skewness, and linearity.
The Cronbach’s alpha coefficients were calculated to assess the internal

consistency, which indicates the consistency of the results within the MDP scale
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(Fitzner, 2007). Cronbach’s alpha coefficients will be interpreted as excellent if they
were more than 0.80, adequate if between 0.70 to 0.79, and inadequate if less than 0.70
(Andresen, 2000).

Concurrent Validity was assessed to determine how well the results of one test
correlated with a standardized test taken at the same time (Fitzner, 2007), we expected
that higher MDP scores will be associated with higher Modified Borg Dyspnea Scale
scores at TO and T1.

Construct validity evaluated whether the MDP measured dyspnea-related
symptoms (Fitzner, 2007). To assess this, correlations were calculated between the
MDP and measures of Body Mass Index, Pulmonary Function Test, other dyspnea
assessments [MMRC and Modified Borg Dyspnea Scale] and fatigue. According to
previous validation studies to investigate the divergent validity, negligible/
nonsignificant or weak correlations were expected with Body Mass Index and
Pulmonary Function Test results. Additionally, it was hypothesized that there would be
moderate to-strong correlations between MDP and fatigue. The level of significance

was set as p< 0.05 in all analyses.
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CHAPTER IV

RESULTS

A. Sample Characteristics

The sample consisted of 25 participants [mean age of 63.6 + 8.67 years] who
were predominantly male [72%]. Most participants were married [72%] employed
[60%], and 52% of them had university education and earned anywhere between 6 and
12,000 USD annually. Their mean BMI was 28.34 + 5.35 kg/m? indicating overweight.
Smoking was common, with 40% of participants being current smokers, while 80%
reported never using alcohol or hubble-bubble. Substance use was uncommon [16%] in
this sample, and physical activity levels varied, with 44% reporting no physical activity
and none reporting intensive exercise [refer to Table 3 for Sociodemographic and Social
History].

Table 3. Sociodemographic and Social History Table

Patient Characteristics Mean + SD or n [%]
Age in years 63.6 + 8.67
Gender

Male 18 (72)

Female 7 (28)
Body Mass Index in kg/m? 28.34 +5.35 kg/m?
Marital Status

Single/Divorced/Widowed 1(4)

Married 24 (72)
Employment

Working 15 (60)

Retired 4 (16)

Unemployed 6 (24)
Education

Iliterate 1(4)

Can Read and Write 3(12)

Secondary or Technical School 8 (32)

University 13 (52)
Yearly Income in USD

Between 6 and 12000 13 (52)
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Between 12 and 15000 8 (32)

Over 15000 4 (16)
Smoking History

Never Smoked 3(12)

Current 10 (40)

Recent 2 (8)

Former 10 (40)
Hubble Bubble History

Never Smoked 20 (80)

Current 2 (8)

Former 3(12)
Alcoholic Drinks/Week

Never Drank 20 (80)

One or Fewer Drinks 3(12)

2 to 7 Drinks 1(4)

8 and more Drinks 1(4)
Substance Use [No] 21 (84)
Physical Activity

None 11 (44)

Mild 6 (24)

Moderate 8 (32)

B. Disease Indices and Medical History

The sample had an average lung disease duration of 6.36 + 9.224 years, with a
mean score of one hospitalization in the past year. The primary disease etiologies were
predominantly Interstitial Lung Disease, followed by Chronic Obstructive Pulmonary
Disease, and Asthma. Comorbidities were prevalent in 92% of participants, with an
average CCI of 3.52 + 2.002. Thirty-two percent of COPD patients were reporting
dyspnea, mostly mild to moderate (NMRC Grades 1-3). Spirometry revealed moderate
lung impairment, with mean values for Forced Expiratory Volume in 1 second [FEV1
170.2%, Forced Vital Capacity [FVC] 72.28%, Ratio FEV1/FVC 73.63% , Total Lung
Capacity [TLC] 66.52% and Diffusing Capacity of The Lungs for Carbon Monoxide
[DLCO] 52.92%. The CAT score averaged 71.32 + 42.82, with participants reporting
limitations in physical activity and energy levels. Fatigue levels were assessed using the

FACIT scale with a total score of 86.28 + 13.73, representing moderate fatigue
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impacting daily activities and social engagement. This data highlights significant

disease burden and functional impairment among the participants [refer to Table 4 for

Disease Indices and Medical History].
Table 4. Disease Indices and Medical History

Medical History
Duration of Lung Disease [Actual]
Number of Hospitalizations in the past year
Primary Etiology
Chronic Obstructive Pulmonary Disorder
Interstitial Lung Disease
Ashma
Comorbidities [Yes]
Number of Medications
Charlson Comorbidity Index [CCI]

C. Six-Minute Walk Test Results

The Six-Minute Walk Test (6MWT) results showed an average walking distance

Mean £ SD or n [%]
6.36 + 9.224
1.2+3.97

8 (32)
16 (64)
1(4)
23 (92)
5.36 + 2.531
3.52 + 2.002

of 412 £ 111.39 m. Heart rate increased from 77.76 + 11.38 bpm at baseline (TO) to

86.08 = 14.29 bpm post-test (T1), while oxygen

97.32 £ 2.62% to 95.32 + 4.29%. Systolic blood pressure increased from 131.64 + 12.33
mmHg to 139.04 + 13.41 mmHg and diastolic pressure increased from 76 + 10.8 mmHg

to 79.04 + 4.29 mmHg. During the test, 8% of participants stopped, 4% paused and 16%

saturation decreased slightly from

reported angina symptoms. These findings suggest moderate exercise tolerance with

some participants experiencing significant cardiovascular and symptomatic responses

[refer to Table 5 Six -Minute Walk Test Results].

Table 5. Six-Minute Walk Test Results

Mean £ S.D or n (%)

Six Minute Walk Distance (in 412 +111.39
m)

Start End
Heart Rate (beats per minute) 77.76 £11.38 86.08 + 14.29
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Oxygen Saturation (%) 97.32 £ 2.62 95.32 £ 4.29

Systolic Blood Pressure 131.64 £ 12.332 139.04 £ 13.41
(mmHg)

Diastolic Blood Pressure 76 +10.80 79.04 £ 4.29
(mmHg)

Borg [0-10] 1.4+1.82 35+£26
Fatigue [0-10] 0.76 + 1.53 2.48 + 3.04
Stopped (Yes) 2 (8)

Paused (Yes) 1(4)

Symptoms Stable Chronic Angina: 4 (16)

D. Multidimensional Dyspnea Profile Results
The MDP questionnaire was administered at TO and T1. TO represented a time

during the past two weeks in which the patient experienced a dyspneic episode while T1
represented the time after the patient completed the 6MWT during the clinic visit.
The findings provide valuable perceptions of the experience of dyspnea. Al [Breathing
Discomfort] scores notably decreased from a mean of 5.36 + 3.34 t0 3.84 + 2.52
between TO and T1. In the SQ Intensity, most scores decreased between TO and T1,
predominantly SQ3 [My chest and lungs feel tight or constricted] decreased from 3.36 £
3.4210 2.2 + 2.75, and SQ4 [My breathing requires mental effort or concentration] with
scores decreasing from 1.84 + 3.07 to 0.8 + 2.14.
As for the Emotional Scale, it was only assessed at TO. The results showed variability in
the emotional responses, [e.g. Depressed 2.32 + 3.82 and Frustrated 1.4 + 2.85]
Nonetheless, the emotional burden scores at TO indicate that dyspnea is accompanied by

substantial affective distress with considerable measures [refer to Table 6
Multidimensional Dyspnea Profile Mean Scores].

Table 6. Multidimensional Dyspnea Profile Mean Scores

Multidimensional Dyspnea Profile TO T1
Al: Breathing Discomfort [0-10] 536+3.34 3.84+252
SQ Intensity TO T1

1. My breathing requires muscle work or effort 1.68+268 1.2+263

2. | am not getting enough air or I am smothering 34+36 2.84 +3.27
or | feel hunger for air

3. My chest and lungs feel tight or constricted 336+£342 22+275
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My breathing requires mental effort or 1.84+307 08+214
concentration

4. | am breathing a lot 3.16+3.32 2.36+3.23
A2 Scale
Depressed 2.32 + 3.82 -
Anxious 1.8 £3.16 -
Frustrated 1.4 + (2.85) -
Angry 1.92 +3.25 -
Afraid 1.6+3.14 -
Borg [0-10] 1.4+1.82 35+26
Fatigue [0-10] 0.76 £153 2.48+3.04

E. Differences in Scores Between TO and T1
As the data is not normally distributed and skewed, a nonparametric approach

was used to run the statistical analysis. After conducting the 6MWT, almost 14
participants scored less in the MDP questionnaire. There is a variation in individual
responses in which some participants scored higher or the same at T1. However, the
mean scores of Borg between both times yielded positive results as TO of Borg was
measured in the clinic right before conducting the 6MWT, which can be considered as a
non-dyspneic episode for the majority of the participants (Table 6). The median scores
of all the domains were higher at TO (recall time), with the exception for Borg’s TO,
which was measured directly before performing the 6MWT (Table 7).

Table 7. Differences in Scores Between TO and T1

Immediate Breathing

Perception Discomfort SQ Intensity Borg
Median TO 18 6 11 0
Median T1 10 3 7 3

F. Reliability Measures
The reliability analysis of the MDP is shown in Table 8. Cronbach’s alpha was
used to assess the internal consistency of MDP’s respective domains across both TO and

T1. In the Immediate Perception Domain [A1 and SQ Intensity Scales], the Cronbach’s
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alpha results at both time points suggest acceptable-good reliability (TO: Cronbach’s
alpha=0.781, T1: Cronbach’s alpha = 0.723), confirming the domain’s consistency in
measuring dyspnea discomfort and the intensity of the sensory qualities. However, the
scores of both Al and SQ scales notably decreased after the 6SMWT (5.36 + 3.34 at TO
vs. 3.84+252at T1; 13.44 +10.17 at TO vs. 9.4 + 8.98 at T1 respectively) which
suggests a decrease in the perception of dyspnea post-experiment. In contrast, the
Emotional Perception Domain, indicated a lower reliability at TO (Cronbach’s alpha =
0.364).

Table 8. Reliability Scores of the MDP

Subscales/Items T0 Tl
Immediate Perception Domain a=0.781 a=0.723
18.8 13.24 +
+12.37 10.8

Al: Breathing Discomfort [0-10] 536+3.34 384+252
: 13.44 + 9.4+8.98

SQ Intensity 10.17

Emotional Response Domain a=0.364 -

9.05+8.67

G. Validity Measures

1. Concurrent Validity

A strong positive correlation between the MDP and Borg scores at TO and T1
was observed. This correlation exemplifies the MDP’s capability to align with the gold
standard measure of dyspnea intensity. Borg-T1 was highly correlated with the
Immediate Perception (Spearman r = 0.832, p < 0.01). Furthermore, a significant
positive correlation was found between Borg-T1 and Breathing Discomfort score
(Spearman r = 0.953, p = 0.000). The correlation between Borg-T0 and A1-TO was not

calculated since TO reflects a prior dyspneic episode and not during the clinic visit.
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2. Construct Validity

Correlations with other measures were examined to assess convergent and
divergent validity of the MDP. There was a significant negative correlation between the
MDP domains at both TO and T1 with the FACIT-Fatigue scale. Additionally, there was
a significant negative correlation between Age and the Emotional Response Domain at
TO. A significant negative correlation was also observed between CCI and both domains
of the MDP at TO. There were no correlations observed between the MDP and
Pulmonary Function Tests, BMI, 6MWD, Oximetry, CAT and mMRC scores. The
bivariate correlations are highlighted in Tables 9 and 10.

Table 9. Mean scores of Borg, PFTs, BMI, Oximetry, 6MWTs and FACIT-Fatigue
scale and Bivariate Correlations with the MDP at TO and T1.

Immediate Emotional Immediate
Perception Response Perception
Measures Mean = S.D MDP at TO MDP at TO MDP at T1
Borg TO 1.4+1.82 0.512* 0.406* --
Borg T1 3.5+2.60 -- -- 0.832**
FEV1 70.2 £ 28.03 0.006 0.217 0.056
FvC 72.28 + 26.27 -0.082 0.031 0.001
Eét\'/ci/‘;fvc 73.63 + 20.19 0.118 0.219 0.132
TLC 66.52 + 27.30 -0.227 -0.14 -0.025
DLCO 52.92 + 26.32 0.95 0.239 -0.02
BMI 28.34 +£5.35 0.051 0.097 -0.089
Fatigue 36.28 + 13.73 -0.638** -0.491* -0.621**
CAT 71.32 +42.82 0.186 0.243 0.176
6MWD 412 +111.39 -0.358 -0.235 -0.389
Oxygen
Saturation 97.32+2.62 0.021 0.201 --
(TO)
Oxygen
Saturation 95.32+ 4,298 -- -- 0.045
(T1)
CClI 3.52 +2.002 -0.563** -0.676** -0.348
Age 63.6 + 8.67 -0.291 -0.575** 0.008
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*p<0.05and **p<0.01
Legend: FEV1 [Forced Expiratory Volume in 1 second]; FVC [Forced Vital Capacity];

TLC [Total Lung Capacity]; DLCO [Diffusing Capacity of The Lungs for Carbon
Monoxide]; BMI [Body Mass Index]; CAT [COPD Assessment Tool]; 6MWD [Six-
Minute Walk Distance]; CCI [Charlson Comorbidity Index]

Table 10. Bivariate Correlation between Borg and Al at T1

Al: Breathing Discomfort
TO T1
Borg- T1 -- 0.953**
**p<0.01
In depth analysis of the results showed no statistically significant difference in
mean scores across the domains between gender, marital status, education, employment,
yearly income, mMMRC, alcohol and substance use, physical activity, diagnosis and
comorbidities. However, women were keen to score higher at TO. No significant results
were noticed in regards to smoking status and hubble-bubble although participants that
never smoked scored higher in the results.
Another detailed analysis was done by the research team to document the
observed clinical symptoms of dyspnea. Six participants exhibited dyspnea symptoms at
the end of the 6MWT but reported otherwise. Analysis of the data showed that the

participants with clinical dyspnea symptoms score higher on the immediate perception

domain at T1 ( Z -2.135, p 0.03) which aligns with the MDP’s sensitivity to dyspnea.
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CHAPTER V
DISCUSSION

A. Sample Characteristics

The characteristics of the sample in this pilot study emphasize features
commonly observed in the Arab community with chronic pulmonary diseases. The
majority of participants are male, with a mean age of almost 64 years and a significant
prevalence of smoking habits, whether current or former. The sample however did not
capture participants characterized by smoking hubble-bubble as expected. The BMI of
the population is characterized by being slightly overweight as it is correlated with
around 44% of participants not engaging in any type of physical activity. These
characteristics reflect regional health and demographic trends.

It was anticipated that the pilot study would primarily include patients with
COPD rather than ILD. However, since data collection occurred during the summer
season, when COPD exacerbations are less common, participants with ILD became the

predominant group in the sample.

B. Reliability Results
The reliability results showed that the Arabic version of the Immediate
Perception domain is more robust than the Emotional Response domain. The items in
the Immediate Perception domain were considered more reliable in capturing the
sensory aspects of dyspnea in Arab-speaking patients. As for the Emotional domain, the
low reliability suggests a need for modification for the emotional responses experienced
during a dyspneic episode. The Arab culture can be considered an obstacle on how

emotions are expressed as in healthcare settings, Arab-speaking patients do not usually
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express their feelings or how a disease affects their daily lives. Moreover, some
differences in emotional vocabulary might also affect how patients rate their emotional
experiences. Even though the scores in the Emotional domain are low, there tends to be
a variability between the five emotions which may prove the notion that the affective
responses are influenced by various other factors that do not entail the dyspnea episode
itself, which mandates additional exploration into its construct validity. Nonetheless,
the findings support the purpose of the MDP in capturing dyspnea due to the fact that it

well aligns with the Borg scale.

C. Negative Correlations

A notable finding in the analysis is the negative correlation between the MDP
scores with age and CCI. Higher age and CCI scores are correlated with lower MDP
scores. These conclusions may highlight the adaptive behaviors that older patients with
multiple comorbidities have and their resilience in hiding their emotions which well
aligns with chronic diseases. Additionally, the Arab community is widely recognized
for their strong adaptive mechanisms and resilience, which are often reflected by their
reactive ability to inform their physicians about exacerbations and their ability to cope
with complex health-related challenges.

Moreover, the scores from the FACIT-fatigue aligns with previous evidence
emphasizing the effect of fatigue on aggravating dyspnea. The negative correlation
between both accentuates the poor quality of life and increase in dyspnea intensity and
perception. In the context of the Arab community, this negative correlation reflects
particular significance that emphasizes the cultural tendencies to downplay symptoms or

delay treatment due to social stigma or resilience. Arab patients with high burden are
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known to have pronounced fatigue especially since there is a lack of widespread
understanding of how fatigue impacts dyspnea. This can lead to the under recognition of
how fatigue influences not just the physical aspects of health but also quality of life,

especially when both fatigue and dyspnea coexist.

D. Correlation with Pulmonary Function Tests
Physiological measures such as pulmonary function test parameters were not
significantly noticed to correlate with MDP scores. The weak correlations, evident by
the literature, can however be seen as a counterargument to the universal notion that
patients with airflow limitation and poor quality of gas exchange are expected to
experience dyspnea more intensely and frequently; nevertheless, the results underscore
the holistic approach in assessing subjective dyspnea beyond the traditional

physiological measurements.

E. Correlation with the Six-Minute Walk Test

The low scores obtained during the study reflected the stable condition of the
participants. Given that participants were required to perform a 6MWT, it was essential
to include only stable patients to ensure their safety. Although the patients were
predominantly characterized by comorbid conditions, their rate of hospitalization was
notably low and their scores highlighted an acceptable mean distance (412 +111.39
m) with Borg scores mildly increasing to 3.5 + 2.6 at the end of the 6GMWT.

An additional intriguing finding is the consistent decrease in the MDP scores
after conducting the 6MWT. While this finding is mainly attributed to perceiving

dyspnea after the 6GMWT being less severe in intensity than the recalled episode, this
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finding may also emphasize the body’s adaptative mechanism after a 6 MWT. The
Global Impression of Change provided an important context in relation to the low MDP
scores. The median score of the GIC was 4, which indicated “no change in perceived
breathlessness” as the 6MWT did not instigate a major dyspneic sensation. Moreover,
the results resonate the phenomenon of exertion-induced relief whereby four
participants verbalized that the 6MWT relieved their dyspnea. This aligns with the
principle of exercise tolerance where patients with chronic conditions failure may

experience reduced symptoms of breathlessness with regular activity.

F. Limitations

Although the study provided significant results, there are several limitations that
should be addressed. First and foremost, the sample size is considered inadequate to
provide accurate significant results in terms of psychometric properties. Moreover,
participants included were relatively stable as patients with severe dyspnea were
considered unstable to perform the 6MWT and thus were excluded from the study. The
inclusion of these patients may have yielded higher scores. Another important factor to
discuss is the use of old PFT parameters. Due to financial reasons, patients do not
measure their PFTs on a regular basis and the results obtained can be from the first
diagnosis date which is not merely close to the time of conducting the 6MWT.
Furthermore, when participants were asked to recall a dyspneic episode in the past two
weeks, the scores were significantly higher during that episode than the scores of the
dyspneic episode after conducting the 6MWT. This can be attributed to the participant
recalling a major significant activity that exacerbated a severe dyspnea sensation while

the BMWT can be considered a mild physical activity and yielded a mild dyspnea
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sensation. Finally, the MDP questionnaire in the study is incomplete as we have chosen
to omit the Emotional Response at T1. The absence of this domain restricts the ability to
evaluate the emotional responses after the 6MWT. The rationale behind this omission is
related to reduce the cognitive load on the participant. Verbalizing emotions necessitates
proper critical thinking to provide accurate descriptions to properly verbalize the
emotional state. Fatigue and exhaustion after the 6MWT can yield inaccurate results and
unreliable data. Moreover, according to the standard classification of mental disorders,
diagnosing or verbalizing depression is based upon having consistent feelings of low

mood during the past two weeks and not after a six-minute activity.

G. Comparison to the Literature
The validity and reliability results of the Arabic MDP align with previous

validation studies in other languages, reinforcing its strength as a multidimensional tool
for assessing dyspnea. Comparable to the literature, the Arabic MDP demonstrated
strong construct validity, evidenced by significant correlations with Borg and fatigue.
Previous literature did not also report find correlations with pulmonary function test
parameters. This pilot study however is considered a first validation study in accordance
with a six-minute walk test. Reliability measures of the Immediate Perception Domain,
including internal consistency and test-retest reliability, were consistent also with earlier
studies, indicating the instrument’s stability and reproducibility across diverse
populations. However, the Arabic version of the Emotional Response Domain
demonstrated a low reliability, as opposed to the literature, which can be related to the
social stigma surrounding the expression of emotions in the Arab community.

Nonetheless, these findings support the Arabic MDP as a culturally adapted, reliable
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and valid tool for evaluating the multidimensional nature of dyspnea in Arabic-speaking
population. Further studies should be made with proper assessment of the emotional

response at T1.
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CHAPTER VI

IMPLICATIONS AND RECOMENDATIONS

MDP in Arabic-speaking populations provides a culturally relevant tool that can
be used for more accurate assessments, early interventions, and improved management
of dyspnea in these communities. The psychometric evidence could also encourage
further research and clinical trials to refine the tool and explore its application in various
clinical settings across the Arab world.

Nonetheless, due to its comprehensive questions and the cognitive load it
requires, it can be unsuitable to be used in acute emergent situations but rather can be
used in the clinic to assess the effect of dyspnea in the quality of life for chronic
patients. There is a need however to proceed with the study with a bigger sample size,
new PFT parameters and inclusion of A2 emotions for a better psychometric
assessment. Overall, this validation marks a significant contribution to the field of
dyspnea management, making it more accessible to Arabic-speaking patients and

clinicians alike.
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APPENDIX A. INFORMED CONSENT FORM

Biomedical Research Study

Study Title: A Preliminary Validation of the Arabic Multidimensional Dyspnea Profile
Principal Investigator Name: Dr. Angela Massouh, PhD, FESC, FHFA

Study Team: Drs. Imad Bou Akl, Jawad Abdul-Sater and Ms. Hanine Ramadan

IRB ID Number: BI0O-2024-0056

Document Type : Adult Consent

Study site(s): American University of Beirut Medical Center [AUBMC]| Pulmonary
Specialty Clinics

Location: American University of Beirut School of Nursing
Phone Number: 01-350000 Ext 5959

You are being invited to participate in a clinical research study conducted at the
American University of Beirut (AUB). The study has received approval from the
Institutional Review Board [IRB] at AUB. You will receive a signed copy of the
complete informed consent form.

Please take the time to thoroughly read the information provided below before deciding
to participate in this study. If you require additional information or clarification
regarding the contents of this form or the study itself, feel free to ask the investigator
whose name is stated above or the research team member who provided you with this
form. Your participation is entirely voluntary. Refusal to participate will involve no loss
of benefits and you have the right to withdraw from the study at any point after signing
this consent without affecting your benefits or relationship with your treating physician
or AUB/AUBMC.

What is the purpose of the study?

The main aim of this research study is to achieve a comprehensive understanding of
shortness of breath in Lebanese patients living with a chronic lung disease by validating
an Arabic version of the Multidimensional Dyspnea Profile scale. This scale can then be
used by physicians to measure changes in your shortness breath in clinical settings.

To be eligible for this study you should be diagnosed with a chronic lung disease and
have selfreported shortness of breath.

How will participants be identified and recruited?

You will be informed about this study by your attending physician or one of the nurses
at the

Pulmonary Clinic. You may opt to ask your treating physician before you make up your
mind. If you decide to participate in this study, one of the research team members will
then approach you to explain the details of the research and ask you to sign this
informed consent.

The interview will be done in an empty office in the clinic. 100 patients will be recruited
for this study.
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What happens if | agree to participate in this research study?

If you decide to participate in this study, the following date and interventions will be
conducted:

1. You will be asked to answer a set of questions about you, how your lung condition
impacts your overall health and your feeling of difficulty breathing. This will take
a maximum of 15 minutes.

2. In the same encounter, you will be also asked to walk for a maximum of 6 minutes
to assess your ability to exercise. This test might be done as part of your clinic
visit. If not, results of this test will be shared with your physician.

3. You will then be asked some questions to re-evaluate your feeling of difficulty
breathing. This will take a maximum of 5 minutes.

4. Your medical chart will be reviewed by one of the research team members to
validate some health history information.

This is expected to last a maximum of 30 minutes in total. If you feel bothered or upset,
you can stop the interview at any point.

What are the possible risks and discomforts?

Your participation in this study does not involve any emotional risk to you beyond the
risks of daily life. However, taking part in this study may have risks that are
unforeseeable. There is a potential risk you might feel uncomfortable with some
questions. Please know that you have the right to decline any questions and to take
breaks during the study.

Unforeseeable risk resulting directly from the six-minute walking distance test done in
this study is rare but can happen. These risks include but are not limited to momentary
discomfort and/or shortness of breath. Although unlikely, there is a slight chance of
developing chest pain, fainting, or falling.

Will you benefit from taking part in this study?

Participating in this study does not involve receiving any financial rewards, but you will
receive a complimentary pulmonary assessment, known as the 6-minute walk test.
Results of this test will be communicated to you through your treating physician.

Your participation in this study will help researchers achieve a comprehensive
understanding of shortness of breath by validating an Arabic version of an international
scale. This scale can then be used by physicians to measure changes in your shortness
breath in clinical settings.

Are there alternatives if you do not wish to take part in the study?

If you choose not to participate, there are no alternative options.

Will my information be kept confidential?

50



If you agree to participate in this research study, your information in this research study
will be kept confidential. Unless required by law, only the principal investigator and
designee, the IRB, and inspectors from governmental agencies will have direct access to
your medical records.

Measures to be taken to maintain confidentiality are as follows:

» Consent forms and clinical data will be stored in a locked cabinet, accessible only
by the principal investigator and the research team.

» Participants’ data will be stored in a secure file on a password-protected computer
with access restricted to the Pl and research team, for a period of three years after
which the data will be destroyed responsibly.

* Your privacy will be maintained in all published and written data resulting from
this study.
Your name or other identifying information will not be used in our reports or published
papers.

What are the costs to you?

The study will be performed at no cost to participants.

What about compensation?
No compensation will be given.

What about research-related injuries?

AUBMC will cover the cost of treating, on its premises, medical adverse events
resulting directly from the medication and/or medical procedures of this research study.
It will not cover the costs of medical care for any other medical condition or issue.

What about my right to decline participation or withdraw from the study?

Your decision not to participate or to withdraw from the study will not involve any
penalty or loss of benefits to which you are entitled and will not affect either your
relationship with AUB or your access to healthcare at AUBMC.

Agreement for Future Contact
I consent to being contacted for future research studies.

I do not consent to being contacted for future research studies.

Investigator’s Statement

I have reviewed, in detail, the informed consent document for this research study with
Ms./Mr.
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I have explained the study’s purpose, risks, and benefits; and I have answered all the
participant’s questions clearly. I commit to informing the participant of any research
changes or decisions impacting their participation.

Name of Investigator or Designee: Signature:

Date: Time:

Subject Participation

I have read and understood all aspects of the research study and my questions have been
addressed. I voluntarily agree to participate in this research study.

* IfIrequire further clarification, I can contact Dr. Angela Massouh at 01-350000,
Extension: 5959.

* If I felt that my questions have not been answered, I will contact the AUB
Institutional Review Board for Human Rights at 01-350000, Extension: 5445.
* [ understand that I am free to withdraw this consent and discontinue participation

in this project at any time, even after signing this form, and it will not affect my
care. [ know that [ will receive a copy of this signed informed consent.

Name of Participant: Signature:
Date: Time:
Name of Legally Authorized Signature:
Representative and Relationship to the

Participant*:

Date: Time:
Name of Witness**: Signature:
Date: Time:

*A legally authorized representative may sign the consent on behalf of a participant who
lacks the capacity to consent. It is essential for the research team to document the
rationale behind seeking consent from the legally authorized representative. If the
participant regains or develops the capacity to consent, then their consent must be
obtained for any further research, as the consent provided by the legally authorized
representative becomes invalid.
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**The consent process requires a witness when the participant possesses decision-
making capacity but faces challenges in reading, writing, communicating verbally, or is
visually impaired.
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APPENDIX B. DATA COLLECTION SHEET

1. Sociodemographic

Study Code Interview Date
Gender U Male U Female Age years
U Single U Married U Working U Retired
Marital Status a d Employment a a On
Divorced  Widowed Unemployed Leave
Q Iliterate - _Can read and U Intermediate
Education write L
a Secondary or O University Q Others:
Technical school :
Yearly O Between $6 and O Between $12 QO Above $15,000
income/household = $12,000 and $15,000
2. Social History
U Never smoked U Current: pack
. . years
sl Sy U Recent (stopped between 1 and 1 Former quit since ----------
12 months) years
Hubble Bubble O Never QO Current U Recent U Former
History smoked
# of Alcoholic O Never U Former 0 One or U2to7 a 8 or
Drinks/week fewer more
Substance Use:
Type/Frequency
Physical Activity U None Q Mild U Moderate U Intensive

3. Disease Indices, Medical History and Cardiovascular Interventions

Duration of Lung Dx = Years since the

knew:
# of Hospitalizations
in past year
Primary Etiology 4 CorPD
Comorbidities
Number of drugs
prescribed: list them

BP: -

Vital Signs

patient first

times; State Reason:

U Asthma

HR:

beats per minute
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Actual Duration:

U ILD:

breaths
minute



4. Charlson Comorbidity Index [CCI]

5. Modified Medical Research Council Dyspnea Scale

Disease
Myocardial
Infarction

Heart Failure
COPD
Cerebrovascular
Disease
Hemiplegia
Dementia

Connective Tissue
Disease

Ayl

0
1

2

»—amm,.<
o | 2

1

Disease
Peripheral
Vascular Disease
Peptic Ulcer
Disecase
Diabetes
end-organ
damage
Diabetes + end-
organ damage

+ No

Mild Liver
Disease

Moderate or
severe liver
disease
Moderate/severe

renal disease

»—Amm,.<

oo 7

S

Disease
Leukemia (acute
or chronic)
Lymphoma
Metastatic  Solid
Tumor
Tumor  without
metastasis
(exclude if > 5
years from dx)
AIDS (not just
HIV positive)

For each decade
above 40: + 1
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6. COPD Assessment Tool

This questionnaire will help you and your healthcare professional measure the impact
COPD (Chronic Obstructive Pulmonary Disease) is having on your wellbeing and daily
life. Your answers, and test score, can be used by you and your healthcare professional to
help improve the management of your COPD and get the greatest benefit from treatment.
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7. FACIT Fatigue Scale

Below is a list of statements that other people with your illness have said are important.
Please circle or mark one number per line to indicate your response as it applies to the
past 7 days.
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8. Multidimensional Dyspnea Profile [TO]

-Al Scale: Use this scale to rate the unpleasantness or discomfort of your breathing
sensations, how bad your breathing feels [felt]. Please focus on the period
when

u,u.&}

Jol>o

-SQ Choice: Below are phrases or terms arranged in groups of similar meaning.
Step 1: Check each group that describes how your breathing feels [felt] during

Step 2: Please also mark one group that most accurately describes how your breathing
feels [felt].

2 8 glasell 1 8 glasell
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-SQ Intensity: Use these scales to rate the intensity of the breathing sensations you feel
[felt] (like the loudness of sound, regardless of whether the sensation is pleasant or
unpleasant; for example, a sensation could be intense without being unpleasant.) Please
focus on the period when

L s
Sy Y Q llasas I (@alkas 13

10 987654321 0 Tag o dulyac 898 Cllaty (o
10 987 654321 0 slog)l oo 20 b de JuaT Y

C‘}e,lj

10 987 6 54321 0 LS)M@yLm\gTMN;\
) D9

10 987 6 54321 0 Lg%.?jil;lic\ipwulb@
10 987654321 0 1S a1 Gl

-A2 Scales: When your breathing doesn’t feel normal, you may experience emotions or
‘feelings’. Using the scales below, please tell us about how your breathing sensations
made you feel — rate zero for any emotion you did not feel. Please focus on the period
when

L i
Al iy Gk Y
10 9 8 7 6 5 4 3 2 1 0 S
10 9 8 7 6 5 4 3 2 1 0 3l
10 9 8 7 6 5 4 3 2 1 0 b
10 9 8 7 6 5 4 3 2 1 0 Cuale
10 9 8 7 6 5 4 3 2 1 0 ks

9. Borg Dyspnea Scale [TO]
This is a scale that asks you to rate the difficulty of your breathing. How much difficulty
is your breathing causing you right now:

o 9 8 7 6 5 4 3 2 1 05 0
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10. Multidimensional Dyspnea Profile [T1]

-Al Scale: Use this scale to rate the unpleasantness or discomfort of your breathing
sensations, how bad your breathing feels [felt]. Please focus on the period
when

u.u.ils
& &
10 9 8 7 6 5 4 3 2 1 0
Y
Jolxo

-SQ Choice: Below are phrases or terms arranged in groups of similar meaning.
Step 1: Check each group that describes how your breathing feels [felt] during

Step 2: Please also mark one group that most accurately describes how your breathing
feels [felt].
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-SQ Intensity: Use these scales to rate the intensity of the breathing sensations you feel
[felt] (like the loudness of sound, regardless of whether the sensation is pleasant or
unpleasant; for example a sensation could be intense without being unpleasant.) Please
focus on the period when
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11. Borg Dyspnea Scale [T1]

Y
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This is a scale that asks you to rate the difficulty of your breathing. How much difficulty

IS your breathing causing you right now:

10 9
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12. Global Impression of Change
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