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1. Introduction and aims

In today’s society, patients cannot be treated as they were earlier. Based on the possibilities of the
Internet and the countless online health platforms, patients require being involved in their
treatment, or at least they would like to feel that despite the information asymmetry between them
and the health care providers, they are treated as an equal party regarding their health status.
Patients are unable to provide objective feedback about the effectiveness of the received therapy,
but their subjective opinion is very important in order to evaluate how the treatment in question
affects the patients’ everyday life. The subjective health value judgement of patients determines
the quality of life, even their disorder, how they are able to fulfill their role in the family, on the
labour market and in the society. Asking patients to provide self-perception regarding their health
status makes them feel important and an active party in influencing their health. Incidentally, they
provide feedback for health care providers, for research and development, for early treatment
formulation and for competent authorities who are responsible for the marketing authorization of
each new treatment. Besides, it is important to improve patients’ health literacy, in other words
their knowledge about the background of their status. Asking for the patients’ opinion also helps
to determine their health literacy, and this information may lead to finding possible points of
intervention in order to develop the knowledge. Presumably, if patients’ health literacy improves,
they will provide higher adherence to their treatment, which will contribute to the success of
therapy outcomes and quality of life improvement [1].

We live in an ever-aging society, which entails the fact that human beings are affected by more
and more chronic disorders. Patients who have some symptoms visit health care providers, who
determine their status, perform the necessary tests, prescribe medicines or suggest over-the-counter
(hereinafter: OTC) medications. Patients are able to visit general practitioners, general or specified
clinics or hospitals, they use out-patient or in-patient services, or go to the pharmacy. As it is seen,
a patient spends a lot of time at different points of the health care system. At these different points
of the system, they receive a lot of information, which they either do not understand or forget, and
in several cases, patients are unable to select from among the information. This process consumes
considerable time, energy, and money as well. In the end, most patients just follow their doctors’
treatment suggestion as a passive party without being aware of its rationale, so they do not show

adherence to their treatment. The communication among the affected parties — patients, doctors,



researchers and developers, formulation technologists, pharmacists — is not complete, the feedback
from patients to the other parties involved is not ensured, not part of routine practice.

To improve patient centered care, feedback must be ensured to all other parties, and thereby the
individuals’ Health Related Quality of Life (hereinafter: HRQoL), adherence to treatment and
health literacy can be improved as well. An adherent patient takes an active part in his/her therapy
and understands the background of the requirements necessitated by the treatments, and in this
case HRQoL can turn in a positive direction despite the chronic disorders and the need for lifelong
treatment.

The definition of HRQoL based on the World Health Organization’s (hereinafter: WHO) health
definition is: ,, a state of complete physical, mental and social wellbeing and not merely the absence
of disease or infirmity ’[2]. Almost all chronic disorders mean lifelong treatment for the affected
patients. Adapting to long-term therapy and lifestyle changes is quite a challenge, and patient
adherence to treatment and their persistence in the long term are essential for a successful therapy.
In view of this fact, it is important to consider the patients’ perceptions from the very beginning in
the early development phase in order to fulfill Patient Centered Care and to ensure HRQoL.
According to competent authorities (European Medicines Agency (hereinafter: EMA) and Food
and Drug Administration (hereinafter: FDA), the term Patient Reported Outcome (hereinafter:
PRO) is an umbrella term, which covers single and multidimensional measures as well in
connection with the general health status of the patients, satisfaction with the treatment, adherence
to the treatment, symptoms and HRQoL [3,4]. In addition, PROs evaluate all the subjective
perceptions of the patients obtained directly from them [5]. These feedbacks offer information to
the health care team to find the possible intervention for health status improvement, to develop the
individualized and patient centered therapy and could also be useful for the researchers or the
academics during the early development process [6,7,8,9,10,11,12,13,14,15,16]. Patient Reported
Outcome Measurements (hereinafter: PROMSs) are performed mostly via self-reported
questionnaires. Generic and disease specific questionnaires are used for detecting PROs [17]. The
importance of PROMs is documented, they have been used in the field of clinical trials for several
years. In several cases, the use of PROs is required by the competent authorities for the
authorization of a new pharmaceutical drug or a new indication [18,19,20,21,22]. According to the
WHO’s Quality of Life Questionnaire (hereinafter: WHOQoL), the influencing factors are divided
into 4 domains: 1. Physical health (e.g. mobility, pain and discomfort, work capacity), 2.



Psychological (e.g. negative, positive feelings, religion, personal beliefs), 3. Social relationships
(e.g. social support, sexual activity), 4. Environment (e.g. financial resources, transport, freedom)
[2]. These dimensions cover all the relevant factors of HRQoL and could be useful to separate the
influencing factors from the patients’ point of view.

Based on the importance of the patients’ point of view regarding the effectiveness of a used
treatment, the aim of the Ph.D. research was to evaluate patients’ HRQoL, their adherence to
treatment and the burden of the disease in many different ways. To achieve this aim, the research
team completed the evaluation through public/national health endemic disorders. The evaluated
endemic disorders were selected in accordance with the prevalence and incidence of the chronic
diseases. The Ph.D. work analyzed, as pilot studies, the different disorders in different ways, how
to receive the patients’ perceptions as regards their conditions and how to provide the information
received to the different parties concerned. The observed disorders were the following:
Osteoarthritis (hereinafter: OA), type 2 diabetes mellitus, in other words non-insulin dependent
diabetes (hereinafter: NIDDM), chronic ophthalmic disorders, and cardiovascular diseases
(hereinafter: CVDs). CVDs constitute a very huge category of disorders, therefore from the group
of CDVs patients affected by deep vein thrombosis were analyzed, those who need to be treated
with oral anticoagulant therapy (hereinafter: OAT). Because of the different disorders, the research
team worked together with various parties in the system, which means that all pilot studies centered
on the patients, while the other party was different, such as formulation technologists, academia,
doctors and pharmacists. Based on the conclusions the research team developed a Quality by
Design (hereinafter: QbD) based method in order to provide a general tool which can be used in
all chronic disorders for measuring patients’ perceptions, and which method can provide feedback
to all the parties who are involved in patient care in some way. Figure 1. summarizes the basic

points of the research work performed.
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2. Literature background

2.1 Osteoarthritis
Among chronic conditions, diseases affecting the musculoskeletal system are on the rise; besides
the basic disease, they cause several other diseases, loss of quality of life, loss of working capacity
on the labour market, etc., and thus they put an increasing burden on the patients concerned and
on the society both regarding quality of life and in economic terms. OA, including coxarthrosis
and gonarthrosis, is a major cause of severe pain, limited mobility and disability resulting in a
significant reduction in quality of life [23,24,25]. It means increasing costs for the individuals and
for the society as well [26,27,28,29]. According to the Global Burden of Disease 2010 Study, OA
accounts for 17.1 million of the total global years lived with disability (hereinafter: YLDs), which
supposedly means the 11 leading cause of disability in the world [30,31]. The affected patients
have incapacity for work, difficulty in applying for a job or early retirement [32]. An estimated
9.6% of males and 18% of females aged over 60 years old are affected worldwide and this
prevalence increases with age [33,34,35,36,37]. In Hungary, the number of patients affected can
only be estimated; during the European Health Interview Survey of 2014, 17% of the people asked
were found to have arthrosis-related joint pain, which can mean the involvement of about
1,600,000 people nationwide [38]. The Global Burden of Disease 2015 Study stated that the
prevalence (thousands) of OA increased from 178,665 (2005) to 237,369 (2015) [39].
The importance and the severity of the issue were recognized worldwide, and the '‘Decade of Bones
and Joints' was proclaimed in 2000, which was extended until 2020 due to its success, and several
other European organizations have also taken steps to focus attention on the disease [40,41,42].
Hungary was the first to join the program on state level and achieved major success in many areas
[43,44]. In spite of all these efforts, very few Hungarian studies have been made and published on
OA (erosion of articular cartilage).
Arthrosis is the leading cause of disability and pain all over the world and was ranked as the 6th
most common cause of disability in 2003, estimated to be the 4th in rank in 2020 [34,45,46].
The measurement of the quality of life and adherence of patients suffering from OA is complicated
by several factors, which are the following:

- The disease is usually diagnosed when it is already in an advanced stage, i.e., when

there are severe symptoms. The therapeutic options are limited; what can be achieved is

mainly the alleviation of the symptoms for a longer or shorter period [47,48, 49].



- As opposed to other musculoskeletal disorders, no well-proved disease-modifying

active ingredient is available [50,51].

- Due to the complex nature of the disease, the patient’s active and conscious

cooperation with the healthcare professionals involved in the treatment is essential.
The therapy is described in the National Institute for Health and Care Excellence’s (hereinafter:
NICE) guideline [52], which divides the tasks into three separate parts. The first and foremost is
the education of patients during treatment, both by doctors and pharmacists, which includes the
promotion of a healthy lifestyle, the incorporation of sports into everyday life, i.e. health-conscious
behavior; and also adopting the so-called Mediterranean diet [53]. All these reduce the risk of the
most important risk factor, obesity, as well as the development or worsening of cardiovascular
diseases, diabetes mellitus and mental illnesses, which are also risk factors in the incidence of OA.
Another element of therapy is the use of non-pharmacological therapies, which include electrical
impulse therapies, manual therapies and balneological therapies. Currently, these provide the
longest asymptomatic period. Paracetamol and non-steroidal anti-inflammatory drugs (hereinafter:
NSAIDs), usually applied topically then orally, are the drugs of first choice in medicated therapies.
If they fail to be effective, the administration of the opioid analgesic tramadol is recommended.
Most of the active ingredients mentioned in the first group are also available in drugs without a
prescription, so the extent of their use cannot be measured in this disease; it is well-known that
their excessive and combined use generates several adverse effects and causes additional burdens.
The protocol does not recommend the use of chondroprotective drugs, although patients often
expect these "miracle drugs" to rebuild cartilage. Commercially available products are available
to users through a number of distribution chains, frequently bypassing healthcare professionals;
this can result in uncontrolled use if communication between the parties is inadequate during
patient care.
The rational use of the great number of over-the-counter drugs and chondroprotective preparations
can be controlled only by the pharmacist, who can provide information to the family doctor and to
the specialist, and can also recommend the patient to visit the doctor.
On the other hand, physicians and physiotherapists can inform the pharmacist about the patients’

medical history, who can then dispense the medication with this knowledge.



In the light of all these facts, it can be hypothesized that adherence can be improved if OA patients’
burdens affecting therapeutic cooperation are explored. With the improvement of adherence,
patient satisfaction and cooperation with therapy improve, which in turn has a favorable influence
on specific parameters of quality of life, resulting in improvements at individual, family and social
levels. Given the complexity of the therapy, this can be achieved only through the collaboration of
the healthcare professionals participating in the treatment, which will improve therapeutic

efficiency.

2.2. Non-Insulin Dependent Diabetes Mellitus

DM is a public disease in today’s society. The ever-growing patient number and the co-morbidities
basically improved influencing factor of the disorder on the society. The WHO survey “Global
Diabetes Report” dated 2014 estimated that the number of patients over 18 years of age living
with diabetes was 422 million worldwide, compared to 108 million in 1980, which is a drastic
increase within 35 years. Almost 90% of the patients were affected by NIDDM, which caused the
death of 1.5 million people in 2012. According to the WHO, DM is going to be the 7" leading
cause of death by 2030. DM affected 8% of the Hungarian population aged 19-70 in 2014.
[54,55,56]. NIDDM develops over long years, typically after the thirties. The evolved co-
morbidities should be considered at the time of the diagnosis. NIDDM is a complex disorder, a
number of individual-dependent parameters and lifestyle traits contribute to the likelihood of its
development and/or exacerbation. Among members of the society, the following people are most
at risk: those who have a Body Mass Index (hereinafter: BMI) above 25kg/m?, who live a life
without doing sport activities, or who smoke. The disorder has macrovascular and microvascular
co-morbidities. Macrovascular co-morbidities include coronary diseases such as acute myocardial
infarct, cerebrovascular diseases such as stroke or peripheral artery disorders. Microvascular co-
morbidities include retinopathy, nephropathy, neuropathy, or the so-called diabetic leg [56].
NIDDM is a chronic disorder necessitating lifelong treatment, and this fact basically influences

the affected patients’ everyday life and has a huge impact on their quality of life.

2.3 Chronic Ophthalmic Disorders
The eye is one of the most important human organs of sense. Any disorder which affects vision

leads to the patients’ frustration, anxiety and also an unsatisfactory quality of life. Chronic



ophthalmic disorders such as glaucoma or chronic dry syndrome probably mean lifelong therapy
as well, similarly to OA and DM. The treatment of eye disorders, especially in the long term, is
very complex due to the anatomical characteristics of the eye and the patients’ compliance, Or in
the case of long-term therapy better to use the term persistence. Drug formulation is challenging
for pharmaceutical technologists because of the lipophilic — hydrophilic nature of the eye at the
same time and its extreme sensitivity. In chronic eye disorders the main target is mostly the
posterior segment of the eye, such as the lens, vitreous humour, retina sclera and optic nerve.
Although mostly invasive routes of administration such as intravitreal and subconjunctival
injections are used for treating the posterior segment, there are also publications regarding non-
invasive posterior treatment methods, but obviously very few options are available
[57,58,59,60,61,62,63]. There is a need for a more non-invasive treatment option which could be
performed by the subject, without needing a qualified caregiver, and could be used chronically.
Non-invasive methods are in the first line of topical eye drugs, like eye drops and eye lotions.
Currently, the patients’ role and adherence are crucial in the case of these types of eye medications.
To create non-invasive eye drugs which are capable of reaching the posterior segment, besides the
pharmaceutical technology aspects, it is very important to take into consideration the patients’
feedback and their point of view. The patients’ perceptions can be summarized by using an
appropriately designed method, and thereby feedback can be provided to pharmaceutical
technologists, who can implement the results in the early phase of drug formulation. The QbD
based approach may be a sufficient tool to achieve this process. The QbD based method can bridge
the gap between different stakeholders, such as patients, health care professionals and
technologists. With this approach, a final product can be produced which contains all the interested
parties’ perceptions and expectations, and also there is possibility for better patient adherence and
positive HRQoL.

2.4 Cardiovascular Diseases - Oral Anticoagulant Therapy

CVDs are the leading cause of death globally, approximately 17.9 million people died of CVDs
according to a WHO report in 2016. CVDs constitute a huge group of disorders. All diseases affect
the heart and the blood vessels. Among others, CVDs include the following: cerebrovascular,

coronary heart disease, peripheral arterial disease, rheumatic heart disorders and deep vein



thrombosis. Based on our unhealthy lifestyle in today’s society (smoking, lack of sport activities,
junk food, workaholic behavior), almost each human being is at risk for CVDs [64].
Thromboembolism has special epidemiologic significance. Despite effective tools being available
for its prevention and treatment, its mortality and morbidity rates have not changed as desired
[65,66]. Vitamin K antagonists (hereinafter: VKAS), such as acenocoumarol and warfarin, form
the basis of their oral anticoagulant therapy, while there has been a recent trend of gradually
increasing the use of novel non-vitamin K antagonist oral anticoagulants (hereinafter: NOAC),
such as dabigatran, rivaroxaban, or apixaban [67,68]. Safe and effective OAT is achieved in highly
compliant patients only. Persistence in OAT is facilitated by the adequately informed, well-
educated patient’s participation in the therapy [69]. Several studies indicate that reduced adherence
to the therapeutic regimen and low level of patient knowledge about OAT are the main causes of
complications (e.g. major bleeding) and suboptimal clinical outcomes (e.g. INR value outside the
therapeutic range) [69,70,71,72,73,74,75,76]. In Hungary, general practitioners (hereinafter: GPs)
manage most patients requiring OAT. In the Hungarian health care system, traditionally the main
role of out-patient pharmacists/pharmacies is dispensing the prescribed medication and providing
basic instructions regarding their use, but pharmacists are generally not involved in therapeutic
decision making, they have limited access to patient’s health care data and therefore limited option
to “treat” the patients and improve their health literacy. Studies suggest that wider sources of
patient education within the health care system efficiently improve knowledge and adherence
resulting in better clinical outcomes [77,78]. In addition, the aim of the survey regarding OAT
treatment adherence was to access patient knowledge in connection with OAT and reveal
knowledge gaps. A further goal was to identify any groups of patients at risk of having critically
low levels of knowledge of OAT. These findings could reveal the specific areas to focus on during
an effective patient education program in daily pharmaceutical care.



2.5 Health Related Quality of Life Questionnaires

Generic and disease specific questionnaires as part of PROMs are useful tools to evaluate patients’
perceptions about their health status, their current treatments, or their HRQoL. These types of
questionnaires are promising tools for the evaluation of the burden-of-illness, the diagnosis, or the
treatment options — as noted in the Introduction section. To fulfill the basic aim of the research

work, several general and disease specific questionnaires were applied [79].

2.5.1 Generic Health Related Quality of Life tools

Among generic HRQoL questionnaires, the widely used EQ-5D-3L and the WHOQoL-BREF
questionnaires were part of the research work. Based on the reviewed scientific literature, in each
case where generic HRQoL was used as a reference, these tools were part of the research work,
and otherwise these questionnaires validated the Hungarian adaptation, which was also an

important aspect from the technical point of view.

2.5.1.1 EQ-5D-3L

EQ-5D-3L is a generic HRQoL measurement tool, available in more than 170 languages, including
the Hungarian language. This questionnaire is divided into 5 dimensions, each with one item:
mobility, usual activities, self-care, pain/discomfort and anxiety/depression, resulting in a simple
descriptive profile about the individual’s perceptions of the health status, ranging from 0 (bad
health value) to 1 (good health value). However, the range is defined between 0-1, the calculation
could result a value under 0, which means that there are several health statuses which affect the
patients harder than death. Within each dimension, there is a three-level response option. Level 1:
No problem, Level 2: Moderate problem, Level 3: Severe problem. 3° =243 health statuses can be
stated by calculating the EQ-5D index. Based on the given responses, an official online calculator
considers the EQ-5D index number as regards Visual Analogue Scale (hereinafter: VAS) and Time
Trade of Method (hereinafter: TTO). Several countries in Eastern and Central Europe have no
individual national value set for calculation, and neither does Hungary. In this case, the British
value set is recommended to be used for the Hungarian calculation according to the practical
proposals in the relevant literature. The VAS is part of the EQ-5D, mentioned as a health status
thermometer, ranging from 0 to 100 for the patients to evaluate their current general health status.
0 represents the worst possible health status and 100 represents the best possible health status
[80,81,82,83,84,85,86]. EQ-5D-3L questionnaire was used in the case of arthritic specific

questionnaire in the Hungarian adaptation and validation process, in the case of NIDDM
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evaluation among patients in pharmacy practice, and dimensions of EQ-5D-3L were the bases of
the QbD based method development.

2.5.1.2 WHOQoL-BREF

WHOQOL-BREEF is the abbreviated version of the World Health Organization’s generic HRQOL
questionnaire, available in the Hungarian language [87]. This tool is made up of 26 items, divided
into 4 domains: physical health (7), psychological health (6), social relationship (3), environment
(8) and two independent items — one about the individual’s overall perception of quality of life and
one about the individual’s overall perception of his/her own health. The Likert response scale was
used with the range from 1 (worst status) to 5 (best status). Domain scores were scaled in a positive
direction — higher scores reflected higher quality of life. Within each domain the mean score of
items was used to calculate the domain score. Based on the guideline, the domain score result was
transformed to a 0-100 scale. The evaluation was constructed according to the WHOQoL-BREF
instruction guideline [88,89,90,91].

2.5.2 Disease Specific Health Related Quality of Life tools

Disease specific tools are used in order to analyze specific characteristics of the disorders in
question. By using this type of questionnaires, it is possible to monitor how specific disorders
affect quality of life.

2.5.2.1 Osteoarthritis Knee and Hip Quality of Life Questionnaire

The “Osteoarthritis Knee and Hip Quality of Life questionnaire (hereinafter: OAKHQoL),
developed by French researchers, is multidimensional and covers all the dimensions which are
highlighted for patients affected by lower limb OA [92,93,94,95]. The OAKHQoL disease specific
questionnaire has been translated into different languages and proved to be a successful instrument
for measuring quality of life in the case of knee and hip OA patients [96,97,98,99,100,101,102].

2.5.2.2 Audit of Diabetes Dependent Quality of Life

Based on the scientific literature’s review, the Audit of Diabetes Dependent Quality of Life
questionnaire (hereinafter. ADDQoL) was selected for the evaluation of the targeted Hungarian
population, suffering from NIDDM. ADDQoL was developed by British scientists and has many
years of experience, and it was adapted and validated for several languages, among others for
Hungarian as well [103,104]. This tool assesses the impact and the importance of DM on various
aspects of HRQoL for diabetic patients. Based on the results of impact and importance scores, the

weighted impact (WI) score is calculated by multiplying them. By averaging all the weighted
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scores, the average weighted impact (AWI) score is obtained and is interpreted as the overall
weighted impact score of DM on HRQoL. Prior to the research work, the developer of the
questionnaire gave official permission for the use of the tool and provided the guideline for the
evaluation of the results.

2.6 Quality by Design

The QbD approach of the developments was used generally in the pharmaceutical industry and its
application was forced by regulatory authorities as well. The original Quality by Design (QbD)
concept is a risk, knowledge and preliminary design focused manner of pharmaceutical
development [105]. The concept places the emphasis on the critical points based on accurate prior
planning, where the critical points are defined by risk evaluation. QbD is also described as a
holistic and systemic quality management method according to the relevant ICH guidelines (ICH
Q82R, Q9 and Q10) [106,107,108]. According to the guidelines, it begins with predefined
objectives and emphasizes product and process understanding and process control, based on sound
science and quality risk management. The first step in the case of a QbD based pharmaceutical
development is precise target definition [105], which is based on the therapeutic role and
performance of the product. Quality Target Product Profile (hereinafter: QTPP) forms the basis of
product development design. It is a prospective summary of the quality characteristics of the
product that will be achieved ideally, including patient-relevant product performance and
professional requirements based on regulation. After defining the QTPP, the identification of
Critical Parameters (called Critical Quality Attributes, CQAs, if related to quality and Critical
Process Parameters, CPPs, if related to the process selected previously) is the next step, followed
by Risk Assessment (RA), which is the key element of the whole QbD based development process.
The identification of potential CQAs means the selection of those characteristics which influence
the final product’s performance and quality. The collection and systemic evaluation of the
influencing factors is called “Knowledge Space Development” [108]. These steps are followed by
setting up the control strategy related to the critical factors, and a new circle starts in order to
achieve continuous quality improvement. In all cases, the product should be designed to meet
patients’ needs and the intended product performance. As this QbD method is highly
recommended by the regulatory authorities, it is more and more commonly used in pharmaceutical
industrial developments and research, having advantages for all stakeholders (patient, industry and

competent authority). It offers a better understanding of product and process for manufacturers,
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and also provides regulatory flexibility and increased assurance of product quality for the patients.
The extension of this model was made to the early phases of pharmaceutical research, emphasizing
the role of knowledge based pre-formulation design, in order to select the proper active agent and
dosage form based on the unmet clinical needs and patient expectations as well [109]. Besides
quality and safety issues, patients also have preferences and subjective decisions on therapeutic
adherence [110], which should be taken into consideration in the very early phase, when decision
is made on the administration route and dosage forms [111,112]. The era of “patient centered care”
has started with this [113,114], resulting in new approaches in health care delivery and scientific

research [115], involving the consideration of PROs as well [116].

3. Methods
3.1 Adaptation and validation of OAKHQoL for the Hungarian population

3.1.1 Study design

This prospective study was performed among patients diagnosed — by the doctors, acting as the
expert panel of this study — with OA of the lower limb. The recruitment was performed between
June 2017 and November 2017, in six hospitals situated in six different geographical regions of
Hungary. The participating hospitals were selected in a way to represent different geographic and
cultural areas of the country; the patients were selected randomly by the doctors of the given sites
after evaluating the inclusion criteria, which were as follows: age over 18 years, clinically/doctor
diagnosed knee and/or hip OA, native Hungarian language, the ability of self-filling and
completely filled patient data sheet. Exclusion criteria was age under 18 years, other type of OA,
psychiatric disorders and those who had surgeries within 1 month, or who were incapable of filling
in the forms.

This research was evaluated and approved by the Hungarian Medical Research Council, acting as
the National Ethics Committee, its registration number is: 24950-3/2016/EKU. Printed Patient
Information Sheet was provided to each participating patient, patients had enough time to think
over the participation, had opportunity to ask questions and their questions were answered, then
the participating patients gave verbal informed consent. Each participating patient received the
Patient Data Sheet. The Patient Data Sheet contains questions related to patients’ demographic
characteristics: gender, year of birth, height and weight — to calculate the BMI, residence type
(urban or rural), education level, marital status, OA duration, income level, type of OA (knee, hip,
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both). In accordance with the reviewed international and national literature and the evaluated
parameters, the research team made the following hypothesis: Participants with higher ages will

suffer more from OA, and more females will be affected.

3.1.2 Questionnaire Translation and the cross-cultural adaptation process

The adaptation process of the OAKHQOL questionnaire was conducted according to the published
guidelines, based on the instructions and cooperation with the researchers of the original
questionnaire [117,118,119]. The committee of the procedure was composed of: (1) Translation
committee (4 members), (2) Team of the University of Szeged, as moderator (4 members), (3)
Expert panel (6 doctors of the study sites: orthopedists, rheumatologists, musculoskeletal
rehabilitation doctors).

Step 1: The original French questionnaire’s English version was translated into the Hungarian
language by two translators independently of each other. The using of the English version of the
original questionnaire for the adaptation process was recommended by the developer as it is
equivalent with the French one. One of the translators was a health care professional and the other
one was a professional bilingual translator based on the guideline.

Step 2: The two created versions — TH1 and TH2 (translated-Hungarian) — were merged into one
(named TH1.2.) by the expert panel, based on their experience with the Hungarian patients.

Step 3: The expert panel suggested some changes which made the questionnaire fit to national
characteristics. Hungarian language limitations justified the merging of two questions. This was
approved by the developers of the questionnaire and the local professional panel too: two pairs of
questions were merged, and two new ones were added.

Step 4: The content validity of the TH1.2. pre-final version was tested within a focus group by
interviewing 34 patients. This formed the pre-testing procedure. This TH1.2. version was
translated backward by two native English-speaking persons independently (backward-English -
BE1 and BE2), and then this was synthetized by the research group to form the final OAKHQoL-
HUN version. (The TH1.2 version and OAKHQoL-HUN are the same, the former is in Hungarian
and the latter is in English).

Step 5: This step was the pilot testing procedure in order to evaluate the psychometric properties
of the questionnaire. 99 questionnaires — from the initial 125 — met the requirements of complete

filling, and 30 of them were ready to participate in the re-testing procedure (re-fill) after one month.
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From the 125 questionnaires, 26 were excluded as they did not meet one of the inclusion criteria,
namely, in these cases the patient data sheets were not completely filled in.

3.1.3 Questionnaire Validation process

3.1.3.1 OAKHQoL:

The original OAKHQoL questionnaire contains 43 items, where 40 items are divided into five
domains: physical activity (16), mental health (13), pain (43), social support (4), social activity (3)
and three independent items about professional life, sexual activity and relationships [92,93]. Each
question was responded by a 0-10 response scale, where 0 determined the worst status and 10
determined the best status. The score of each dimension is standardized to a 0 (worst level of
quality of life) to 100 scale (best level of quality of life). In accordance with the guideline, if
missing items are below 5% within a domain, the domain is evaluable. The code number for the
missing items was “99”.

3.1.3.2 Statistical analysis

The statistical evaluation of data was made by means of the 23.0 version of the SPSS program.
The adapted OAKHQoL-HUN questionnaire items were grouped into the five dimensions and
three independent questions, then the standardized scores (0-100) were calculated in case of each
dimension based on the scoring sheet. The descriptive analysis was determined by mean, standard
deviation, missing items, and the observed and theoretical range. Validity and reliability were
evaluated as well [120,121].

3.1.3.3 Validity assessment

Content validity was performed by the doctors forming the expert panel. The doctors evaluated
how understandable the questionnaire was. This process represented Step 4. Construct validity and
discriminant validity (otherwise known-group validity, hereinafter: known-group validity) were
evaluated as well. Construct validity is used when similar dimensions of the different measurement
tools are measured with the same construct (convergent validity), [120,121,122,123]. In this way,
the OAKHQoL-HUN 5 domains were compared to two generic quality of life questionnaires’
domains (WHOQoL-BREF and EQ-5D). Correlation with other musculoskeletal tools was not
possible due to the fact that at the time of the practical part of this research (2017), there was no
OA specific questionnaire available in Hungary. The determination of the correlation was
calculated by using Pearson’s correlation coefficients (r). The correlation was evaluated as poor

(0-0.2), fair (0.2-0.4), moderate (0.4-0.6), very good (0.6-0.8), and excellent (0.8-1.0) [122,123].
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To determine known-group validity, the OAKHQoL-HUN 5 dimensions’ values were evaluated
in connection with gender, age groups and OA duration. The Mann-Whitney test was used to
analyze known-group validity [124,125].

Due to content validity, it was assumed that patients will understand the items and the content of
the questionnaire. The basis of this assumption was that the terminology of the items was simple,
clear, and the sentences were not too long or difficult. With regard to construct validity, the next
hypothesis was that the items related to the physical, pain, mental and social parameters could be
measured dependably. In these cases, at least good correlation (p=0.6-0.8) was assumed. However,
there were doubts regarding the comparability of the independent questions of the questionnaire.
The team predicted significant difference (significance level p=0.05) regarding the patients with
higher age and higher duration of OA in comparison to physical conditions as described by known-
group validity.

3.1.3.4 Reliability assessment

Reliability was evaluated with the following methods: internal consistency was analyzed by means
of Cronbach’s alpha (0>0.7 — acceptable, 0>0.8 — good, a>0.9 — excellent) [120,121,122,123]. The
Intraclass Correlation Coefficient (hereinafter: ICC) was derived from a two-way analysis of
variance with a random effect [126]. In accordance with the 95% confident interval of the ICC
estimate, values showed < 0.5 (poor), between 0.5-0.75 (moderate), between 0.75 - 0.9 (good), and
>0.90 (excellent) reliability.

Reliability was measured by two methods, first by determining Cronbach’s alpha and by ICC.
Internal consistency was hypothesized to be at least good (0>0.8) in connection with all 5 domains.

The ICC was assumed to be at least good (by 95% IC above 0.7).
3.2 Not-Insulin Dependent Diabetes Mellitus - study design

The evaluation was performed in 3 Hungarian pharmacies with the cooperation of an
undergraduate pharmacy student. ADDQoL was used as a disease specific tool and the EQ-5D —
3L was used as a generic HRQoL questionnaire. In addition to the questionnaires, the creation of
a Patient Sheet was also completed. The inclusion criteria were age over 18, males and females,
diagnosed NIDDM within one year from the patient interview, therapy used for at least 4 weeks
prior to the interview and ability for the self-completion of the questionnaires. Participation was
completely anonymous, the patients were received subject information sheet in order to be

informed about the purpose and the details of the research. The ADDQoL contains 19 + 2 items.
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The first question asks about the patient’s quality of life in general, where the patient must put an
X on a scale for the most characteristic condition between excellent and extremely bad. The second
item focuses on the patient’s perceptions about their QoL in the absence of NIDDM. These 2 items
cover the so-called “Present QoL score”. The following part of the tool covers DM specific items,
called diabetes dependent score. Each item has to be evaluated at two levels: level “a” and level
“b”. Part “a” of the items determined if the patients were not affected by NIDDM, how different
the area of their life in question would be. By completing part “b” of the items, patients decide
how important the particular area covered by part “a” is for them. As for items related to workplace
or sexual life, patients have the option to respond “no”, meaning not applicable to them, and with
this answer they can skip the item in question. At the end of the questionnaire there is a so-called
open item, where patients have the opportunity to add any other relevant information regarding
their feelings about the disorder. All 19 items, both parts “a” and “b”, are coded by numbers. The
evaluation of the questionnaires was completed according to the official guideline provided by the
developer of ADDQoL [104,127,128].

3.3 Chronic Ophthalmic Disorders study set up

Chronic eye disorder related PROMSs were reviewed and those chronic ophthalmic disorders were
selected which can be treated with eye drops (glaucoma, chronic dry eye syndrome). Based on the
evaluation, these measures were selected on the basis of the influencing factors which are crucial
for the improvement of HRQoL in the case of patients affected by the chronic ophthalmic disorders
mentioned above [129,130,131,132,133,134,135,136,137,138]. These factors were classified
according to the WHO dimensions of HRQoL. As the next step, QTPP and Knowledge Space
Development were defined. QTPP was selected with careful planning and the consideration of the
relevant needs and special requirements in chronic ophthalmic disorders. The defined QTPP
included the following elements: 1. Eye discomfort (itching, redness, smarting, tearing, dryness,
irritation, swelling) 2. Anxiety, 3. Daily routine, 4. Health literacy, 5. Social support, 6. Work
capacity. Then CQAs were determined; these critical quality parameters were defined in terms of
patient outcome. The following CQAs were selected: 1. Lifelong therapy, 2. Topical
administration route, 3. Dosage form (eye drop), 4. Local effect, 5. Dissolution profile (residence
time), 6. Device for administration, 7. Microbiological stability, 8. Physicochemical stability.
Finally, CPPs were identified. In this special case, the targeted observation process was aimed at
the Medical Product Application. In this patient focused theoretical research, the selected CPPs
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were: 1. Storage (temperature), 2. Regimen (frequency of administration), 3. Device applicability,
4. Long-term stability, 5. Long-term sterility, 6. Application without decreased vision, 7. Hygienic
circumstances, 8. Mobile application (alarm system). The RA was performed by using Lean QbD
Software (QbD Works LLC., Fremont. CA, USA, gbdworks.com). According to the design of the
software, the connections between QTPP elements, CQAs and CPPs were thoroughly evaluated.
The interdependence between QTPPs and CQAs, as well as between CQAs and CPPs was
structured and evaluated one by one, then rated on a three-level scale. This scale reflects the impact
of the parameters’ interaction on the product as high (H), medium (M) or low (L). The probability
of the occurrence of critical factors was also estimated by using the same three-grade scale. As the
output of the RA evaluation, Pareto diagrams were generated showing the ranked parameters
according to their critical effect on the aimed product. In the case of CQAs and CPPs, Ishikawa
diagrams were set up as well for the visualization of the selected influencing factors. In order to
determine the influencing factors as CQAs in the case of a chronic ophthalmic disorder (effect),
four major causes were selected according to the WHO HRQoL classification: 1. Physical health,
2. Psychological, 3. Environment, 4. Sociological relationship. To achieve the optimal ophthalmic
formulation (effect of selecting CPPs), the following dimensions and causes were determined: 1.

Stability, 2. Formulation, 3. Efficiency, 4. Active ingredient, 5. Preparation, 6. Patient adherence.

3.4 Cardiovascular Disease - Oral Anticoagulant Treatment survey methods and materials
A cross- sectional study was carried out including patients in OAT, aged at least 18 years, who
visited one of the seven out-patient pharmacies in Hungary selected for participation. The on-site
survey period for data collection took 3 months, from September until November 2015. A self-
developed structured questionnaire was used to access the patients’ knowledge on OAT.
Demographic and clinical data were extracted from prescription and questionnaire data. The study
was approved by Hungarian Medical Research Council, Scientific and Research Committee and
was in full accordance with the Declaration of Helsinki. Approval No: 44498-2015/EKU 0333/15,
Hungarian Medical Research Committee.

The development was based on 4 validated tools, used in previous relevant studies
[139,140,141,142]. The development process involved: (1) bilingual translation; (2) field-testing
for face and content validity and (3) assessment of the instrument’s reliability (internal
consistency). A bilingual expert panel (three Hungarian pharmacists, one GP, one cardiologist, all
fluent in English) translated each of the above-mentioned questionnaires to select the relevant
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items for the first-ever Hungarian tool on OAT. Field test interviews were conducted by an expert
pharmacist involving 40 randomly selected patients on OAT. After completing the questionnaire,
the interviewer asked the participants about the content and understandability of the items.
Statistical analysis was performed by using SPSS v23.0 software. Internal consistency was also
determined by the calculation of Cronbach’s o (values above 0.70 indicate that the items included
in the scale are adequately related). The level of anticoagulant knowledge was expressed as a
percentage: patients’ score of correct responses/total score x 100=%. The knowledge level was
categorized into 3 classes: over 70%, between 50-70% and below 50%, and was graded as good,
average and poor, respectively, in accordance with scientific literature [16]. Descriptive statistics
were employed to characterize demographic and clinical variables. Values were expressed as mean
+ standard deviation (SD) for continuous data and percentages for categorical data. The association
between the study variables and the knowledge level was assessed by using univariate analysis
(Chi-square test). Binary logistic regression analysis was carried out to determine the association
of poor OAT knowledge level with the variables found to be significant during the univariate

analysis. P values of 0.05 and below were considered as statistically significant.

3.5 Quality by Design — method development of QbD-TOM

The purpose of the development of QbD-TOM was to develop a QbD and risk based new method
for the approximation of HRQoL investigations, based on all pilot research studies completed as
part of this Ph.D. work. In the method development process, the following quality management
tools were applied: (a) Ishikawa diagram. The Ishikawa diagram was chosen as a proper tool for
the collection, visualization and analysis of the influencing factors and for better understanding
the cause and effects relationships among the factors with a potential impact on the quality of life
of patients affected by chronic disorders. The influencing factors were divided into 5 main groups
according to the EQ-5D dimensions. (b) The process map building (or flowchart construction) was
also used in this study as a tool helping in the imaged description of the steps or the flow of a
process. The steps, elements and characteristics of the newly developed QbD based method were
visualized through this tool. (c) The Risk Estimation Matrix (hereinafter: REM) was applied as a
quality management tool during RA in the interdependence rating step. In REM, the effect of the
potential risk elements on each other was evaluated according to their severity. During REM
creation, the relations between the factors (factor pairs) were estimated and their interactions were

categorized as “high” (marked in red), “medium” (marked in yellow) or “low” (marked in green)
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by severity. (d) Pareto charts are bar graphs that display variances by the number of their
occurrences. Variances are shown in their descending order to identify the largest opportunities
for improvement, and to select the critical ones. The results of the RA, namely the ranking of the
influencing factors by their critical effect on the QoL, were graphically presented in Pareto charts.
The Lean-QbD® software (QbD Works LLC, Fremont, CA, USA) was used for the RA process.
The first step of RA was to carry out an interdependence rating among the elements of the QLTP
and life quality CQAs and also among the CQAs and CPPs of the therapy or treatment process. A
three-level scale was used to describe the relation between the parameters. Accordingly, the
interaction between the elements was described as “high” (H), “medium” (M) or “low” (L). The
dynamism of this interdependence rating is presented in REM tables generated by the software.
This was followed by the probability rating step, in which CPPs were estimated and categorized
on the same three-grade scale. Finally, Pareto charts were generated by the software, presenting
the numeric data and the ranking by the critical effect of the CQAs and CPPs on QoL.

3.6 Ishikawa diagram

The Ishikawa, cause and effects, or fishbone diagram is a widely used quality improvement
method. The Ishikawa diagram illustrates possible causes of a problem and classifies ideas into
categories. According to the expected effect, all the factors can be summarized and grouped as
inputs or causes. It is advised to form 4-6 major cause categories, and minor causes are classified
based on these [143,144,145].
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4. Results and discussion
4.1 Osteoarthritis Knee and Hip Quality of Life survey results

4.1.1 Translation and content validity

After reviewing the first two translated versions (TH1+TH2), the expert panel made the following
modifications: questions 13 and 14 (“I need to pace myself” and “It takes me longer to do things™)
sound in the same way in the Hungarian language, therefore they were merged. The new question
in English is the following: “I have slowed down my usual pace, so it takes me more time to
complete my tasks”. Questions 19 and 20 (“/ am anxious” and “I am depressed”’) had almost the
same meaning in the Hungarian language, so they were also merged. The suggested question by
the expert panel was: “I often feel anxious, sometimes I am even depressed”. Based on the expert
panel’s opinion, two new questions were included. The first one in the physical domain: “l must
use knee support (e.g. orthresis) to avoid pain”, the second one in the mental health domain. " |
have difficulty practicing my treatment”. Finally, the expert panel also suggested some changes in
the order of the items, while the number of items within the domains was not changed. The back-
translated and synthetized final version called OAKHQOL-HUN met the requirements of the back-
translation procedure. As the final step, the expert panel evaluated the results of the interviews of
34 patients performed in the focus group and accepted the content and face validity of the adapted

guestionnaire.

4.1.2 Sample

99 questionnaires were completed properly (78 females and 21 males). The average age of the
sample was 66.6 years (SD: 12.1), they were mostly obese (48.5%), low educated (47.5%), with a
low level of income (53.5%) and married (55.6%). The average duration of OA was more than 10
years (59.6%). The results proved the previous hypothesis based on the average age of the
evaluated population and the number of the participating females. Detailed information is
presented in Table 1.

Table 1. Sociodemographic and clinical characteristics of patients with knee and hip osteoarthritis

participating in the study
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Total sample Male Female
a— - —
Characteristics (N*=99) (N=21) (N=8)
Age (years; mean SDP) 66.6(12.1) 62.1(9.9) 67.8(12.4)
Range 28-99 38-81 28-99
Age groups; number (%)
<55 18 (18.2%) 3 (14.3%) 15 (19.2%)
56-65 26 (26.3%) 10 (47.6%) 16 (20.5%)
66-75 30 (30.3%) 6 (28.6%) 24 (30.8%)
>76 25 (25.3%) 2 (9.5%) 23 (29.5%)
BMI° (kg/m?;mean +SD) 29.5(4.9) 31.3(4.4) 29.0(4.9)
Range 17.1-43.1 24.4-42.3 17.1-43.1
BMI groups (kg/m?; number (%)
<18.5 (underweight)
18.51 — 24.99 (normal) 1 (1.0%) 0 (0%) 1(1.3%)
25.00 -29.99 (overweight) 19 (19.2%) 1 (4.8%) 18 (23.1%)
>30.00 (obese) 31 (31.3%) 8 (38.1%) 23 (29.5%)
48 (48.5%) 12 (57.1%) 36 (46.2%)

Residence; number (%)
Urban 61 (61.6%) 10 (47.6%) 51 (65.4%)
Rural 38 (38.4%) 11 (52.4%) 27 (34.6%)
Education level; number (%)
Low 47 (47.5%) 9 (42.9%) 38 (48.7%)
Medium 35 (35.4%) 9 (42.9%) 26 (33.3%)
High 17 (17.2%) 3 (14.3%) 14 (17.9%)
Family status; number (%)
Single 9 (9.1%) 1 (4.8%) 8 (10.3%)
Married 55 (55.6%) 17 (81.0%) 38 (48.7%)
Widowed 25 (25.3%) 2 (9.5%) 23 (29.5%)
Divorced 10 (10.1%) 1 (4.8%) 9 (11.5%)
Income level; number (%)
Low 53 (53.5%) 7 (33.3%) 46 (59.0%)
Medium 42 (42.4%) 13 (61.9%) 29 (37.2%)
High 4 (4.0%) 1 (4.8%) 3(3.8%)
OA duration (years; number (%)
<5 years 17 (17.2%) 3 (14.3%) 14 (17.9%)
5-10 years 23 (23.2%) 8 (38.1%) 15 (19.2%)
>10 years 59 (59.6%) 10 (47.6%) 49 (62.8%)
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OA involvement (body area;
number (%)

Knee 15 (15.15%) 5 (33.33%) 10 (66.67%)
Hip 9 (9.09%) 2 (22.22%) 7 (77.78%)
Both 75 (75.76%) 14 (18.67%) 61 (81.33%)

a: Number of the sample; b: Standard deviation; ¢: Body mass index; d: Osteoarthritis

4.1.3 Score distribution

In accordance with OAKHQoL domains, lower values were predicted, so lower HRQoL for
Physical activities and pain and higher HRQoL value for Social domains were expected. The mean
values of the domains are presented in Table 2. The lowest value belongs to the domain “Physical
activity”, (38.39), as predicted. This means severe physical dysfunction as in the evaluating score
between 0-100, 0 means the worst possible health status. The best quality of life (74.15) was
observed in the case of “Social support”. Previously, higher quality of life was predicted for Social
domains, which was partially confirmed by the results in the domain of Social support. The other
3 domains had values around average. Missing items were detected below 5% for the 5 domains.
On average, 30-50% of the participants did not give evaluable answers in the case of the three
independent items (38.4 % for “Professional activity”, 37.4 % for “Spouse relation”, and 48.5%
for Sexual activity). The research team analyzed the floor and ceiling effect as well. The evaluation
of the floor and ceiling effect means analyzing, item by item, what percentage of patients answered
by giving the lowest (floor) or the highest (ceiling) value.

Relatively high floor and ceiling effects were observed in some cases; namely, the highest floor
effect for the item “Knee support” (47.5%). 20% was the floor effect for items 33, 36, 37 and 38.
As regards ceiling effects, the highest value was observed in the case of item 42 “Feel support

from those close to me” (51.5%).
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Table 2.— Distribution and reliability coefficients for the five subscales of the OAKHQoL-HUN

OAKHQoL? Number | Mean SDP Missing | Floor | Ceiling Observed Theoretical | Cronbach’s ICCI(95%Cl)
domains of items items NO | effect? | effect® range’ ranged AP
(%)° (%) (%)

Physical activity 16 38.39 19.88 | 2.25(2.27) 0 0 8.00-89.38 0-100 0.93 0.908(0.869-0.938)
Mental health 13 54.06 21.45 | 1.85(1.86) 0 0 11.54-92.50 0-100 0.91 0.892(0.851-0.924)
Pain 4 44,07 25.56 | 1.25(1.26) | 4.04 2.02 0-100 0-100 0.89 0.881(0.834-0.916)
Social support 4 7415 | 1932 | 15(152) | O 6.06 10-100 0-100 0.62 0.579(0.416-0.704)
Social activities 3 50.84 19.19 | 1.67(1.68) | 2.02 0 0-93.33 0-100 0.57 0.551(0.331-0.699)

a Osteoarthritis Knee and Hip Quality of Life Questionnaire

b Standard Deviation

¢ Number and percentage of the patients with some missing items in the subscale, and this ratio in parentheses is the missing items of the questionnaire.

e Percentage of the lowest modality summarized by domains

d Percentage of the highest modality summarized by domains

f The range of the observed lowest and highest value of each subscale.

g The range of the possible lowest and highest value, which was determined by the evaluation guideline.

h Internal consistency was evaluated in the case of each subscale with the use of Cronbach’s o coefficient

I Intraclass correlation coefficient and confidence interval (95%)
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4.1.4 Reliability

The reliability results are presented in Table 2. The questionnaire has good or excellent internal
consistency based on the values of Cronbach’s a in the case of Physical activity (0.93), Mental
health (0.91), and Pain (0.89). Lower values (0.62 and 0.57) were observed for Social support and
Social activities. The hypothesis was proved in the case of 3 domains, but the internal consistency
of 0.8 was not observed in the Social support and Social activities domains. The results of test-
retest reliability were evaluated with 95% Confidence Interval (hereinafter: CI) and found to be
excellent for Physical activity (0.908) and good for 2 domains: Mental health (0.892) and Pain
(0.881). Moderate values were observed for the other two dimensions: Social support (0.579) and
Social activities (0.551). These results partially supported our prediction because similarly to
internal consistency, the ICC was not observed above 0.7 in the case of the Social domains.

4.1.5 Known-group validity

The validity of the questionnaire was evaluated in connection with the different demographic
factors (Table 3.). Significant differences were predicted between the Physical activity domain and
the different age groups, and also between the duration of OA and the 5 domains. Based on the
results, a significant difference was detected only in the mean score between Physical activity and
Age groups (p=0.048). Younger patients (< 55 years) have a significantly better physical status.
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Table 3. -—— Known-group Discriminant validity analysis of the OAKHQoL-HUN

Physical activities Mental health Pain Social support Social activities
Mean | SD? PP |Mean |SD P Mean | SD P Mean | SD P Mean | SD P
Gender (N) 0.51 0.76 0.72 0.94 0.66
Male (21) | 40.90 | 17.01 52.79 | 22.61 4587 | 23.23 73.85 | 19.95 49.21 | 16.69
Female (78) | 37.65 | 20.63 54.41 | 21.26 4359 | 26.27 7423 | 19.28 51.28 | 19.88
Age (years) 0.048 0.655 0.613 0.355 0.780
<55 49.90 | 25.77 56.31 23.77 49.31 28.36 79.03 18.27 52.59 | 19.39
56-65 37.62 | 20.23 49.82 23.58 40.47 24.82 69.74 25.06 52.69 | 21.91
66-75 34.85 | 17.16 54.03 19.74 41.75 24.94 72.58 17.51 47.89 | 16.50
>76 34.94 | 15.27 56.89 19.90 46.90 25.58 77.10 14.55 51.20 | 19.76
BMIC 0.949 0.700
0.910 0.482 0.516
(kgim?)
<18.5 46.88 . 56.92 : 45.00 . 75.00 . 43.33 .
18.51-24.99 | 40.70 | 26.39 56.98 24.01 46.58 32.03 74.47 23.28 53.51 | 16.27
25.00-29.99 | 3743 | 2055 57.60 19.59 48.63 21.08 75.67 17.68 52.79 | 20.53
>30.00 37.81 | 16.82 50.56 21.65 40.12 25.56 73.02 19.19 48.68 | 19.64
OA“ 0.088 0.685 0.158 0.541 0.822
duration
(years)
; 44.44 | 23.49 57.52 16.16 49.56 28.58 75.05 20.20 51.57 | 24.10
<
510 43.06 | 15.12 55.18 21.92 50.43 22.07 70.22 18.49 52.75 | 12.50
'10 34.74 | 19.89 52.63 22.73 40.01 25.53 75.42 19.50 49.89 | 19.99
>

a: Standard deviation; b: Significance level (p=0.05); c¢: Body mass index, d: Osteoarthritis
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4.1.6 Construct validity — convergent validity

Good correlation (r=0.6-0.8 p=0.01) was determined between Physical activity and EQ-5D-VAS
(r=0.615**), Mental health and EQ-5D-VAS/TTO (r=0.643, 0.633**), Pain and EQ-5D -
VAS/TTO (r=0.676, 0.670**) and Professional activity — Physical health (r=0.621**). Moderate
correlation (r=0.4-0.6) was observed in many cases, e.g. Physical activity — Physical health
(r=0.599**), Mental health — Psychological (r=0.594**), Mental health — Environment
(r=0.575**), Pain — Physical health (r=0.589**) and Physical activity — EQ-5D-TTO (r=0.587**).
In addition, the social dimensions weakly correlated with the WHOQoL-BREF dimensions and
EQ-5D (Table 4.).

Table 4. - Construct validity of the OAKHQoL-HUN with correlation of WHOQoL-BREF and
EQ-5D-3L generic quality of life questionnaires

OAKHQoL?
Physical | Mental | Pain Social Social Professional | Spouse | Sexual
activity | health support | activities | activity relation | activity
WHOQoL-BREF”
Physical | 0.599™ | 0.502" | 0.589™ | 0.018 0.106 0.621™ 0.284" | 0.470™
health
Psychological | 0.308™ | 0.594™ | 0.447™ | 0.253" | 0.104 0.455™ 0.182 0.378™
Social | 0.126 0.352" | 0.241" | 0.227" | 0.098 0.250 0.339™ | 0.431™
relationships
Environment | 0.448™ | 0.575™ | 0.501™ | 0.180 0.127 0.385™ 0.313" | 0.242
Overall QoL | 0.272" | 0.356™ | 0.272™ | 0.071 0.090 0.284" 0.201 0.226
perception
Overall | 0.378" | 0.296™ | 0.229" | -0.212" | -0.074 0.291" 0.060 0.134
health
perception
EQ-5D°
EQ-5D-TTOY | 0.587" | 0.633™ | 0.670™ | 0.028 0.197 0.538™ 0.251" | 0.443"
EQ-5D-VAS® | 0.615™ | 0.643™ | 0.676™ | 0.037 0.177 0.588™ 0.249" | 0.452™
VAS' | 0.363™ | 0.423" | 0.377™ | 0.038 0.215" 0.246 0.067 0.264

** Correlation is significant at the 0.01 level

*Correlation is significant at the level 0.05

a: Osteoarthritis Knee and Hip Quality of Life Questionnaire; b: World Health Organization
Quiality of Life — BREF; c: EQ — 5 dimensions 3 levels; d: EQ-5D index, calculated by using time
trade off method (EQ-5D-TTO) — The United Kingdom values were used in Hungary; e: EQ-5D
index, calculated by using visual analogue method (EQ-5D-VAS) — The United Kingdom value
set was used in Hungary; f: Visual Analogue Scale
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Construct validity is indicated by Pearson’s correlation coefficient, r (P value) and the indicated

instruments.

4.2 Audit of Diabetes Dependent Quality of Life survey results

A total of 150 patients showed willingness to participate in the research. Of 150 questionnaires,

89 were evaluable. A questionnaire was rated as evaluable if the patient data sheet was complete

regarding the demographic characteristics. Table 5. summarizes the characteristics of the analyzed

population.

Table 5. — Demographic characteristics

Male; NO (%)

Female; NO (%)

Total; NO (%)

Gender 40 (44.94) 49 (55.06) 89 (100)
Age groups
<45 2 (5.0) 3(6.1) 5 (5.6)
46-55 5(12.5) 4 (8.2) 9(10.1)
56-65 16 (40.0) 8 (16.3) 24 (27.0)
66-75 11 (27.5) 20 (40.8) 31 (34.8)
>76 6 (15.0) 14 (28.6) 20 (22.5)
BMI (kg/m?)
<18.5 underweight 0 (0.0 0(0.0) 0 (0.0
18.6-25 normal 3(7.5) 4 (8.2) 7(7.9)
25.1-29.9 overweight 23 (57.5) 19 (38.8) 42 (47.2)
30 < obese 14 (35.0) 26 (53.1) 40 (44.9)
Living area
Countryside 14 (35.0) 18 (36.7) 32 (36.0)
Town 26 (65.0) 31 (63.3) 57 (64.0)
Graduation status
Low 22 (55.0) 30 (61.2) 52 (58.4)
Medium 5 (12.5) 12 (24.5) 17 (19.1)
High 13 (32.5) 7 (14.3) 20 (22.5)
General income
Below HUF 100,000 7 (17.5) 14 (28.6) 21 (23.6)
HUF 100,000-250,000 27 (67.5) 32 (65.3) 59 (66.3)
Above HUF 250,000 6 (15.0) 3(6.1) 9(10.1)
Medicine costs of the income
10%- 20%
34 (85.0) 42 (85.7) 76 (85.4)
20%-40%
6 (15.0) 7 (14.3) 13 (14.6)
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Marital status
Unmarried 3(7.5) 2(41) 5 (5.6)
Married 28 (70.0) 24 (49.0) 52 (58.4)
Widow 6 (15.0) 19 (38.8) 25 (28.1)
Divorced 3(7.5) 4(8.2) 7(7.9)

No relevant difference was observed between the genders, almost half of the participants were
under 65 years, which means they were active members of the labour market. In their case,
NIDDM can cause their lack of capacity to do their job, which negatively affects both the patient
and the society. More than half of the patients were married (58.43%). Marital status can predict
better quality of life because it is much easier to face a disorder with the support of a family
member. The income of the sample is considered low, moreover, patients added that a huge amount
of their income is spent on medicines, travelling to periodic check-ups, professional health care or
doing sports activities. Based on their responses, sometimes they have to decide which of their
medicines to buy. Almost all the evaluated patients have abnormal BMI, which is one of the most
important risk factors of NIDDM. Co-morbidities were evaluated as well. In addition, 3 of the
mentioned co-morbidities were outstandingly high. Hypertension (92.13%), musculoskeletal
disorder (47.19%) and high cholesterol level (44.94%). Besides these, patients mentioned heart
failure, psychological disorders, respiratory system abnormalities, kidney disorders and gastro-
esophageal disorders as co-morbidities.

The most important part of the research was to evaluate the HRQoL of the patients by using EQ-
5D-3L and ADDQoL. The patients’ demographic characteristics were analyzed by comparison
with the EQ-5D-VAS method (Table 6.). Utility values were calculated within one index number
by using a special program. This method makes it possible to compare the relative values of
different statuses with the total value. In Hungary, no reference measurement has been performed,
so Hungary officially uses the value set of the United Kingdom. Values are always between 0-1,
moving towards 0 they get worse, moving towards 1 they get better and better. The results of the
research revealed no significant differences between the genders. By older ages, the values are
lower, which means lower HRQoL. Moving from higher incomes towards lower incomes, the
index value takes a lower value, which may be related to the fact that individuals with a higher
income are able to pay for the services provided in the private health care system, where health
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care providers have the opportunity to pay more attention to them. More attention makes patients
feel better and trigger their HRQoL.

Table 6. — EQ-5D index values compared to demographic characteristics

EQ-5D-VASP
| Ne Scale value | sDe
Gender
Male 40 0.79 0.17
Female 49 0.74 0.21
Age group
<45 5 0.91 0.12
46-55 9 0.80 0.17
56-65 24 0.80 0.16
66-75 31 0.77 0.19
76< 20 0.64 0.21
General income
Low 21 0.69 0.23
Medium 59 0.77 0.17
High 9 0.87 0.16
Marital status
Unmarried 5 0.85 0.14
Married 25 0.73 0.19
Widow 52 0.75 0.20
Divorced 7 0.83 0.17
DM related co-morbidities
No 29 0.74 0.20
Yes 60 0.77 0.19

a: case number; b: EQ-5D-VAS: EuroQol — 5-dimension questionnaire — visual analogue scale
method; c¢: Standard Deviation

The two introductory items (general HRQoL and DM dependent HRQoL) were compared to the
demographic characteristics which predicted significance difference in HRQoL. The scale range
was between 3 (as excellent) and -3 (as extremely bad). Diabetes dependent HRQoL was evaluated
on a 5-response scale, where -3 counted as “much better” and 1 counted as “worse”. The results
are summarized in Table 7.

Overall, HRQoL was evaluated by patients between 0-1 (0= good, 1=neither good, nor bad).
Diabetes dependent HRQoL was estimated within the range of -1 and -2 (-1= little better, -2=
better). Middle-aged patients (56-65) rated their QoL with the highest value (0.92). The lowest

HRQoL was observed in the age group over 76 years, and this age group felt the most that their
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HRQoL would be better if they were not affected by DM (-1.65). In case of the general income,
an important difference was observed between edge categories compared to HRQoL. The value
was 0.29 for the lower income category and above 1 for the high income category, indicating
“good” or “very good” HRQoL. Relevant result was observed for HRQoL depending on the
existence of DM related co-morbidities (“Yes”: HRQoL — 0.52, “No” HRQoL — 0.78).

Table 7. — ADDQoL Present QoL score compared to demographic characteristics

General HRQoL DM depending HRQoL
N Scale value ‘ SD Scale value ‘ SD
Gender
Male 40 0.88 0.61 -1.43 0.90
Female 49 0.55 0.54 -1.57 0.82
Age group
<45 5 0.80 0.45 -1.40 1.14
46-55 9 0.78 0.67 -1.00 0.87
56-65 24 0.92 0.72 -1.54 0.83
66-75 31 0.65 0.49 -1.55 0.81
76< 20 0.45 0.51 -1.65 0.85
General income
Low 21 0.29 0.46 -1.76 0.62
Medium 59 0.75 0.51 -1.49 0.87
High 9 1.33 0.71 -1.00 1.00
Marital status
Unmarried 5 0.80 0.84 -1.60 0.89
Married 25 0.40 0.50 -1.64 0.81
Widow 52 0.81 0.59 -1.50 0.87
Divorced 7 0.86 0.38 -1.00 0.82
DM related co-morbidities
No 29 0.52 0.51 -1.72 0.84
Yes 60 0.78 0.61 -1.40 0.85

The results of the responses for diabetes specific items (19 items in total) are summarized in Table
8. The highest number of the impact score was observed regarding “freedom to drink” (-1.97) and
“freedom to eat” (-1.93). The results perfectly reflect how much patients’ everyday life is
influenced by taking care what to drink and what to eat. Society’s reaction does not have a high
impact (0.31), which is a good result because patients do not feel that they are on the margin of
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the society. Based on the importance score results, almost all activities are at least “important”

(code 2) for the patients. The highest value was found for “working life”” (2.41). Although less than

half of the patients gave response to this item, active members of the labour market voted that

“working life”” was very important for them. “Local or long-distance journey” (1.89) and “Physical

appearance” (1.87) were the least important for the analyzed sample.

The average weighted impact (AWI) score was calculated using the results of impact and

importance scores. Score values were between -9 and 3. In addition, “freedom to drink™ (-4.85)

and “freedom to eat” (-4.73) had the highest impact on the patients’ HRQoL. Incidentally, it should

be mentioned that none of the items had a value above 0, which draws attention to the fact that

every part of the lives of diabetes patients is influenced by the disorder.
Table 8. - Evaluation of ADDQoL diabetes dependent items

Item HRQoL domain Impact score | Importance Weighted NA options; %
number (mean, SD) scale impact score
(mean, SD) | (mean, SD)
1 Leisure activation -1.09(0.97) 1.90(0.74) -2.20(2.28) -
2 Working life -1.03(0.96) 2.41(0.69) -2.65(2.80) 58.4
3 Local or long-distance | -0.91(0.96) 1.89(0.83) -1.79(2.17) -
journey
4 Holiday -1.21(0.78) 2.29(0.69) -2.76(1.95) 57.3
5 Physical status -1.18(0.96) 2.21(0.63) -2.66(2.44) -
6 Family life -0.60(0.84) 2.33(0.60) -1.33(2.02) 2.2
7 Social life -0.54(0.84) 2.00(0.73) -1.15(1.89) -
8 Private life -0.83(0.90) 2.36(0.55) -1.86(2.26) 34.8
9 Sexual life -1.16(1.02) 2.02(0.84) -2.64(2.76) 49.4
10 Physical appearance -0.70(0.80) 1.87(0.74) -1.30(1.63) -
11 Confidence in ability -0.61(0.78) 2.03(0.66) -1.21(1.82) -
12 Motivation -0.64(0.83) 2.00(0.72) -1.35(1.92) -
13 Society reaction -0.31(0.67) 1.93(0.78) -0.64(1.46) -
14 Feelings about future -0.89(0.86) 2.00(0.72) -1.84(2.18) -
15 Financial status -0.84(0.80) 2.25(0.59) -1.87(1.81) -
16 Living conditions -0.87(0.79) 2.21(0.59) -1.88(1.76) -
17 Dependence -0.72(0.89) 2.25(0.71) -1.52(2.25) -
18 Enjoyment of -1.93(0.88) 2.31(0.76) -4.73(2.92) -
food/freedom to eat
19 Freedom to drink -1.97(0.87) 2.34(0.71) -4.85(2.96) -
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4.3 Chronic Ophthalmic Study main results

This research work evaluated the key intervention possibilities in chronic ophthalmic disorders
from the patients’ point of view to find the points where adherence can be increased in this situation
needing lifelong treatment. First, the QTPPs were identified as follows: patients who suffer from
chronic eye disorder and need lifelong therapy, the aimed administration route was topical, and
the selected dosage form was the solution (eye drop). The expected effect was a local effect, and
the intermediate dissolution of the active ingredient was needed as the residence time in the eye is
limited to the physiological environment and state. The device was also the element of the QTPP
as it should protect the formula and helps to preserve microbial and physicochemical stability. The
long-term protection of microbial and physicochemical stability has financial advantages and helps
in the patient’s everyday life if the medicinal product has no special requirement for storage,
handling, etc. The selected QTPPs and their target, justification and explanation are summarized
in Table 9. After the previous and profound QTPP determination, cause and effects diagrams
(Figure 2., Figure 3.) were set up for the visualization of the most relevant influencing factors
related to the development of ocular drug delivery systems (Figure 3.), which helped to identify
potential critical factors. Figure 1. was the basis of CQA selection. As there are originally
determined and regulated critical factors (pH, viscosity, osmolality, surface tension), the critical
quality factors determined in this study as CQAs were the ones which could be modified according
to patients’ expectations and perceptions. The selected CQAs are “patient focused” quality
attributes in our present case. The identified CQAs were the following: 1. Eye discomfort (itching,
tearing, redness, dryness, irritation, smarting, swelling), 2. Anxiety (caused by lifelong treatment
and loss of vision), 3. Daily routine, such as household, reading, shopping, 4. Health literacy,
which is determined by education level and current mental capacity or status, 5. Social support,
first of all family members and friends, 6. Work capacity, which could result in productivity loss
or impairment of work performance. From the researchers’ point of view, first of all the
technological parameters determined the production of a drug, which was mentioned above as
pharmaceutical standards. In this case, the production steps of an eye-drop formulation are fixed,
the composition and preparation depend on the physicochemical attributes of active ingredients
and additives. The final formulation needs to meet the strict physiological requirements, such as

pH, osmolality, viscosity and surface tension. The preparation must be made under aseptic
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conditions to ensure a sterile product and proper microbiological stability during the storage and
the application of the eye drop.

As product manufacturing has specific defined elements, in our present study “the application of
the medicinal product by the patient” was identified as the process, and its critical attributes were
identified as CPPs. The selected CPPs were the following: 1. Storage conditions, e.g. temperature,
2. Regimen, which is characterized by the frequency of the drug application, 3. Device
applicability, which is determined by the complexity of the drug application, 4. Long-term
stability, 5. Long-term sterility, 6. Application without decreased vision — this means the shortest
time between the application and the perfect vision capacity to continue the daily routine, 7.
Hygienic circumstances, e.g. clear hands, 8. Mobile application, which functions as an alarm
system to pay attention to the application of the next dose. The selected QTPPs, CQAs and CPPs
were applied in the initial RA process. In the initial item of RA, interdependence ratings were
performed. Interdependence was evaluated step by step for each pair of the CQA and QTPP
elements, then for each pair of the CQA and CPP items. The effects of the pairs on each other were
estimated by using the three-grade scale, as the potential effect can be rated as high, medium or
low. Figure 4. presents graphically the results of the interdependence rating as part of RA between
QTPP elements and CQAs as well as CQAs and CPPs. CQAs and CPPs are also presented in
Pareto charts (Figure 5.) generated by the software, which also show the numerical data of the
selected critical factors and their ranking.

Figure 6. shows the relative severity — relative occurrence diagram. It has four quarters, which
present the estimated occurrence and the estimated severity of critical factors related to the
application process from the patients’ point of view. The most important one is the “relative high
occurrence — relative high severity” quarter. In this study, this quarter contains the factors such as
regimen (the frequency of product use), hygienic circumstances (e.g. purity of hands and
environment), and storage conditions (temperature). The most important outcome of the research
is that if there is a specific chronic eye disorder as a target, the target product profile and its desired
quality can be determined in the first step by using the QbD approach. Then, based on the QTPP
and related knowledge from the literature and practice, CQAs and CPPs can be identified. After
performing risk assessment, the design of experiments can be made, and later the DoE-based
experimental work will result in the determination of the design space. The information needed

for the QbD based formulation design can originate from the scientific literature and directly from
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patients via PROMSs. In our specific case, those questionnaire items (more specifically, the issues
covered by the items) were used which are the most common regarding chronic ophthalmic
disorders. The presented method helps to systemize the available information on a risk-based

manner.
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Table 9. - Selected QTPP elements, their target, justification and explanation

patient behavior

QTPP element | Target Justification Explanation
Therapeutic Chronic eye | Globally more than 253 million | Therapeutic indication is a
indication disorder people suffer from vision impairment | suggested QTPP by the ICH
Q8
Target Patients who | Lifelong therapy determines the | Target patient group is a
population need lifelong | patients’ everyday life, decreases the | suggested QTPP by the ICH
therapy HRQoL and leads to non-adherent | Q8 in the clinical settings

Administration
route

Topical (eye)

Topical use avoids systematic effects
and drug-drug interactions.

Administration of drug by avoiding
first-pass-metabolism, Blood Retinal
Barrier and Blood-Aqueous Barrier.
Expert competence is not needed for

The route of administration
has to be evaluated as a QTPP
according to the ICH Q8
guideline

product  because  of  optimal
spreadability and therapeutic effect

application
Dosage form Solution  (eye | Local irritation is  decreased, | Dosage form is an essential
drop) permeability of drug is increased | QTPP element by the ICH Q8
compared with suspension
formulations Investigated
Site of activity Local Local effect is usually a general | It is critically related to the in the F% A of
requirement of products for eye | quality, safety and efficacy of this stud
treatment. It is influenced by the | the medicinal product. Being y
solubility properties of the active | a QTPP is a therapeutic
pharmaceutical ingredient  (API), | requirement
mucosal adsorption and wettability
Dissolution Immediate Immediate effect is usually a critical | It is critical from the patients’
profile release expectation for locally administered | point of view
products. The residence time of the
formula is limited on the surface
Device Proper for eye | Easy application, dose reproducibility | It is critically related to
administration are the main requirements. It is also | application safety and product
linked to the microbial stability of the | quality
product
Microbial Long-term Antimicrobial stability is essential in | It is critically related to
stability microbial ocular drug delivery, considering the | application safety and product
stability sensitivity of human eyes quality
Physicochemical | Long-term It is critically related to the efficient | Default quality requirement
stability physicochemical | and safe application of medicinal
stability products
pH pH=7-9 pH= 7-9 (optimal) Default quality requirement Not
pH=5-9 pH= 5-9 (acceptable, not painful) investigated
Viscosity 30mPa*s Should be under 30 mPa*s Default quality requirement in the RA
Osmolality 300mosm/kg Should be close to isotonic level Default quality requirement (strict
Surface tension | 43mN/m Surface tension of tear is about | Quality requirement regulated
43mN/m. It should be similar in the factors)
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4.4 Cardiovascular Disease - Oral Anticoagulant Therapy survey main results

All participants, 40 patients in total, completed the test questionnaire within 10 minutes, no
assistance was needed. The final version developed for patients on VKA therapy consisted of 17
multiple choice questions regarding the awareness of OAT indication (1 question), basic drug
information (7), side effects (1), interactions (2), INR monitoring (2) and diet (4). Patients on
NOAC therapy were given a shorter version of the knowledge assessment questionnaire (10
questions) because dietary and INR monitoring items are less relevant for NOAC therapy. Internal

consistency, evaluated by determining Cronbach’s a coefficient, was 0.795, indicating the
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adequate interrelatedness of the items. After the pilot testing, the developed questionnaire was
tested on a high number of sample size. In A total of 427 completed questionnaires were analyzed.
Besides the developed tool, a patient data sheet was provided to patients as well in order to
determine the evaluated population’s demographic and clinical profile. Most of the patients were
treated with acenocumarol (68.6%) and the indication of OAT was mostly atrial fibrillation
(63.2%). Only 1.4% of the patients purchased newly prescribed anticoagulant medication at the
time of the survey, while the rest had been on OAT for a certain period of time. The mean duration
of OAT was 5%5.46 years (range 0-40 years). A switch in OAT medication, from a VKA to NOAC,
was implemented for eleven patients (2.5%). The mean percentage knowledge score was 59.39
(x17.62), the minimum score was 3.33 and the maximum was 94.12. As expressed by the generally
accepted categories, about one-third of the patients (29.0%) had a poor level of knowledge on
OAT, while 41.2% had an average and 29.7% had a good level of therapy-related knowledge.
Assessing the different domains of the questionnaire revealed that the highest frequency of the
incorrect responses was related to items about drug interactions (mean score: 34.99). The best
scores were achieved for the side effects domain. Over half of the patients marked common side
effects of OAT correctly. Regarding diet in the case of VKA treatment, patients had the most
difficulty in answering the multiple-choice item on vegetables with high vitamin K content: only
11.4% of the respondents gave the correct answer. Although 83.5% of the patients on VKA
medication were aware of requiring regular INR monitoring, the target INR range was answered
correctly by only 48.0%. Most patients (87.3%) do not consider it important to share information
with the pharmacist about being on OAT when they purchase OTC or herbal medicines. The
majority of patients (83.6%) had adequate knowledge on the indication of their OAT. Those who
marked their indication for treatment correctly had higher knowledge scores (61.63 + 16.29) than
those who gave incorrect answers (48.20 £ 19.20). The Chi-square test showed a significant
difference between these subgroups, suggesting that an adequate knowledge on the indication of
OAT has a positive predictive value. These results are detailed in Table 10. The survey evaluated
the association of the different variables with knowledge score categories, too. Patients with a low
level of education, those aged > 75 years, diagnosed with atrial fibrillation (AF) and those with
inadequate knowledge on OAT indication had significantly higher rates of poor knowledge scores.
Male gender and starting OAT within a year were also associated with higher rates of poor

knowledge scores, but this was not statistically significant. The binary logistic regression model
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was determined as part of the research work (Table 11.). Binary logistic regression confirmed that
suffering from atrial fibrillation, having an inadequate knowledge of OAT indication and low
education have a significant impact on poor knowledge on OAT. The impact of older age (75 +
age group) was confirmed by the univariate analysis only.
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Table 10. - Summary of the answers to specific questions of the questionnaire assessing knowledge

Domain Question Percentage of patients (%) Mean
“I'don’t |Indicating|Indicating [knowledge
know” | awrong |the correct| score

answer | answer

Indication Aware of the indication of OAT 54 11.0 83.6 n.a.

Basic drug How OAT benefits the patient 6.8 23.2 70.0 73.32

information Planned length of therapy 16.4 9.6 74.0

When to take doses 13.8 39.8 46.4
What to do in case of missed doses 12.2 10.8 77.0
Cases of urgent contact with the physician 13.3 40.3 46.4
Necessity of informing healthcare providers about 2.1 85.3 12.6
being on OAT
Recognizable signs of ineffective OAT 30.1 17.2 52.7
Side effect Possible side effects 23.0 18.2 58.8 74.96
Interactions Factors influencing the effectiveness of OAT 34.4 37.7 27.9 34.99
Type of pain killers that interact with OAT 494 40.4 10.2
INR monitoring  |Frequency of required monitoring 4.0 125 83.5 64.74
Range of intended INR 35.3 16.7 48.0
Diet Type of foods which interact with OAT 21.4 24.7 53.9 64.93
Necessity of a special diet 18.1 8.5 73.4
Recognizing vegetables with a high vitamin K 23.2 65.4 114
content
Impact of alcohol intake on OAT 21.1 10.6 68.3
on OAT

Table 11. — Logistic regression for prediction of poor knowledge level regarding OAT (Overall
model fit: Nagelkerke R?> = 0.109; goodness-of-fit: Hosmer and Lemeshow Test p=0.001;
classification table: Correct predictions =74.7%)

B? | SEP Wald dfe p OR¢ 95% CI for
OR®

Age > 75 years 0.149 0.244 0.372 1 0.542 1.160 | 0.719-1.871
AF diagnosis 0.474 0.245 3.750 1 0.025 1.606 | 0.994-2.595
Low education level 0.807 0.235 11.749 1 0.001 2.241 | 1.413-3.555
Unaware of the | 0.972 0.279 12.181 1 0.000 2.643 | 1.531-4.563
indication of OAT
Constant -1.722 0.227 57.789 1 0.000 0.179 -

a: regression coefficient; b: standard error; c: degree of freedom; d: odds ration; e: confidence

interval
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4.5 QbD-TOM model development main results

This newly developed method was named by the authors as “QbD in the therapy outcome
management (QbD-TOM)”. The original QbD describes the determination of the QTPP of the
aimed product as the first step, while in this new method this was named “Quality Life Target
Profile” (hereinafter: QLTP) by the authors. QL TP shows the required, targeted and aimed Quality
of Life, e.g. no pain, self-care ability, etc. Here, Critical Quality Attributes (CQAS) are related to
the given disorder and should be identified. In this case potential CQAs were related to the 5
dimensions of the EQ-5D questionnaire connected to the HRQoL. The Critical Process Parameters
(CPPs) in this new method were linked to the treatment process and should also be identified.
When applying this method, Risk Assessment (RA) can be performed similarly to the original
QbD. RA is followed by the next step, which is here Design of Interventions (hereinafter: Dol) in
the therapy. Dol replaces the original Design of Experiments (hereinafter: DoE) phase of the
classic QbD. It is followed by the alternative pair of the Design Space named by the authors as
“Therapy or Life Interventions” in this case. Control Strategy, which originally means the planned
set of control in order to ensure the required product quality, can be interpreted in this new method
by measuring the HRQoL after the interventions made in the therapy or life conditions. The last
item of the procedure description of the QbD-TOM method is Continuous Improvement, as the
most important point of quality management philosophy in every case. In fact, this QoD-TOM
method can be combined with all types of generic and disease specific questionnaires to determine
CQAs. The following CQAs were selected regarding QoL related to patients suffering from a
chronic disorder: body weight, health literacy, social/family/economic status, accessibility of the
living environment, treatment regimen, side effects, co-morbidities, adherence (persistent
behavior) and negative personality. As the next step, CPPs should be selected. The CPPs selected
were: dosage form (changing or development of a new one), administration route (changing it if
possible), dosing regimen (modification of the dosing regimen if possible, e.g. by using the same
medication or active agent but with modified drug release from the dosage form), age group,
gender (in connection with preferences, adherence, health related behavior) and finally the special
characteristics of the disorder. These can be critical to the outcome of the therapy. After the
determination and selection of the QLTP, CQAs and CPPs described above, RA was performed.
The RA process had several steps which had to be completed to achieve the RA results. First, the

impact of each determined QLTP element was scored on the three-grade scale (H/M/L) (Fig. 7-
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A), then the interdependence rating was made between the QLTP elements and CQAs (Fig. 7-Al)
as well as between CQAs and CPPs (Fig. 7-A2). These interactions are presented in REMs (Fig.
7-Al1-A2). The next step in the Lean-QbD® software-based investigation was the occurrence
rating of the selected CPPs, as it can be seen in the bottom of the figure (Fig. 7-A3). The same
three-grade scale (H/M/L) was used in each phase of risk estimation. RA resulted in the ranking
of CQAs and CPPs related to the chronic disorders. These rankings are presented in the Pareto
charts (Fig. 7-B) generated by the RA software applied. The results of RA, namely the theoretical
rankings of CQAs and CPPs according to their severity score (Fig. 7-B), show that the most critical
factor in general life quality is body weight, which is followed by the patient’s adherence, co-
morbidities, social/family/economic status. A lower impact was found related to side effects,
negative personality, health literacy and treatment regimen (Fig. 7-B1). The results also show that
in the patient centered treatment development process, the crucial factor from the patient’s point
of view is the characteristics of the given disorder (Fig. 7-B2), and it requires the greatest attention.
It is followed by dosing regimen, administration route, age group, dosage form and gender. The
software also generates a relative occurrence-relative severity diagram (Fig. 7-B3), which
highlights the previous finding, namely that the special characteristics of the given disorder have
the highest impact. In the following line, the modification in the dosing regimen and the changing
of the administration route can have a critical effect on therapeutic outcome from the patients’
point of view in improving their quality of life. The patients’ age group and gender have a lower
effect on therapy development, and the dosage form also seems to be less important.
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Figure 7: Process elements and results of RA in the case of chronic disorders in general:

interdependence rating and occurrence estimation step (Al-A2-A3), ranking results of

CQAs and CPPs by their severity scores in Pareto charts (B1-B2) and the relative

occurrence-relative severity diagram of the CPPs of the patient centered treatment (B3)
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5. Conclusion, Discussion

Based on the evaluated endemic disorders, the research team reached different patients with
different disorder characteristics. During the years of the research, the patients’ perceptions were
evaluated regarding Health Related Quality of Life, satisfaction with the received treatment and
adherence to treatment. Three main aspects of the patients’ attitude towards pharmaceutical
treatment were evaluated and their interrelation was compared according to the major risks within
the therapeutic process for different disorders, namely, health literacy, adherence and health related
quality of life. The research work can also be understood as some kind of stakeholder
segmentation, according to economics. The patient centered care paradigm has economic aspects
as well, and in order to develop proper therapeutic guidelines, in line with patients’ characteristics,

economic aspects should be taken into consideration, so-called “co-creation” needs to be applied.

One of the most important outcomes of the Ph.D. work is the OAKHQoL questionnaire adaptation
and validation process. At the time of the research, there was no available tool in the Hungarian
language for the evaluation of the HRQoL of patients affected by OA. The research work had a
pilot part where the content of the tool was analyzed, and then validity and reliability were
evaluated. The patients were interviewed in 6 Hungarian rehabilitation clinics, in 6 different parts
of the country. In the process of the adaptation, the doctors acted as an expert panel and provided
a lot of feedback based on their experience.

In parallel with this work, patients receiving oral anticoagulant therapy were interviewed regarding
their knowledge about their health status, and their adherence to treatment was evaluated as well.
This work was performed in 7 different pharmacies in the Southern Plain region of Hungary. In
this case, the pharmacists were provided information about their aspects. After these surveys,
another relevant chronic disorder, type 2 diabetes mellitus was focused on, and the patients affected
were evaluated with general and disease specific questionnaires in 3 different out-patient
pharmacies and in a clinic as well (due to limitations of text length, this examination was not
detailed in this Ph.D. thesis).

As the next step, the research team aimed to cooperate with the academia and research work was
initiated with formulation technologists. The selected chronic disorder was chronic ophthalmic
disorders, and the research was carried out with the QbD based approach. Based on this experience,

the team decided to improve an individual QbD based approach which could be applied to all
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chronic disorders. In this manner, the authors linked the QbD approach and the human aspects
related to chronic disorders.

The authors wanted to evaluate the integration possibilities of risk assessment-based thinking and
the improvement potentials in this field. The main hypothesis was that the parameters with
potential risks can be identified based on the 5 dimensions of the EQ-5D as a HRQoL tool, and
the intervention points can be found in a risk-based manner. A further hypothesis was that by
means of RA, the critical factors which have the greatest effect on the improvement of the patients’
health can be predicted in order to elevate their status from the lowest 3rd level to the 1st level in
the case of the selected EQ-5D questionnaire.

A new model was developed based on the previous knowledge (knowledge space according to the
R&D QbD general model) and the evaluation of the results of the pilot studies, which is to be the
first publication in this interdisciplinary field. The adaptation process of the QbD based model to
therapy outcome management is summarized in Figure 8. However, the developed method has to
be tested in practice. Basically, it is an objective tool which can be easily adapted to each chronic
disorder and can also be provided to competent authorities in order to be applied when they make
decisions on the level of the support for a therapy or during the marketing authorization process,
in which fields the patients’ perceptions are becoming increasingly important. This QbD based

manner is the most important outcome of the Ph.D. work.
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Flowchart of the newly developed QbD and RA based Quality of Life improvement process: the QbD-TOM method
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6. Summary

The Ph.D. work focuses on the patient as an individual whose role in his or her own therapy has
changed in recent years because of the rapid spread of information, the ever-aging society and
lifelong treatments based on chronic disorders. In order to improve patient centered care, all
affected parties need to be involved, from research and development to the patients themselves.
Feedback from the patients due to their self-perception regarding the received treatments is the
most important method to evaluate the real effectiveness of a treatment’s outcome. When patients
enter the health care system, they spend a lot of time, energy and money over the years, and mostly
none of the health care providers are interested in their feelings, they just provide information
about the required treatment protocol. Patients take more and more medicines, and they follow
their doctors’ instructions as passive parties without real knowledge of their health status and the
rationale for their therapies. All these factors have a negative influence on patients’ lives.
Measuring Health Related Quality of Life is a promising tool for providing feedback to the parties
involved and for finding potential points of intervention in general and according to specific
disorders as well. Based on patients’ feedback, the gaps between them and health care providers
can be determined. Effective communication is expected to improve health literacy and the
patients’ adherence to their treatment, so they can be active participants in their own therapy, which
can make them more satisfied, more interested in their own health status and turn their quality of
life in a positive direction. If an individual has positive HRQoL and is satisfied despite the chronic
disorder, he or she will feel their importance in the society, which is important for the nation and
for the individual as well.

This complex issue was raised by the Ph.D. work and analyzed from different aspects. The patient
was the center, their perceptions were evaluated in relation with academia, pharmacies and the
hospital area. Based on the conclusions of the pilot studies, an objective method was developed
based on the QbD approach, which is the most important outcome of the Ph.D. work. Despite the
strengths of the work, there are several limitations as well. The developed method has to be tested
in practice in order to have more real-life evidence that the method is satisfactory, therefore further

examination is needed.
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