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ABSTRACT

Duchenne Muscular Dystrophy (DMD) is a genetic disorder caused by a
mutation in the X-linked recessive gene, predominantly affecting males. DMD leads
to irreversible damage to skeletal muscles, resulting in their weakness, loss of
ambulation, respiratory problems and cardiomyopathy. Affected boys become non-
ambulatory and become wheelchair-bound by the age of 11 to 13 years. Their life
expectancy is restricted to late teens or early twenties. Evolution in the knowledge
related to DMD over the years has changed the natural history of the disease. Early
diagnosis and interventions have prolonged survival. Does early diagnosis and
interventions prolong survival in resource-limited settings like India? The disease
requires a multi-disciplinary team approach for comprehensive management that
encompasses diagnostic services, physical therapy, orthotics, respiratory therapy,

corrective surgeries e.g orthopaedic.

In late stages of disease ventilation support and palliative therapy is also
required. The absence of such comprehensive care is directly linked to compromised
quality of life for both patients and their families, exacerbating the substantial
financial burden imposed by the disease. The disease has substantial direct and
indirect care costs. While studies from Europe and the United States shed light on the
cost of illness (COI) associated with the disease, there is a notable gap in research
from low- and middle-income countries (LMICs). The patient-centered care model
has proven effective in managing various chronic illnesses, reducing care costs and
yielding better health outcomes. Therefore, there is a felt need to develop an effective
patient-centered care model tailored in LMICs to improve the QoL of affected

families.

The study aims to estimate the economic burden on families associated with
the disease. The study also intended to understand the various socioeconomic factors
that are directly or indirectly associated with the COl/economic burden. Subsequently,
the study sought to develop a patient-centered care model (intervention) to empower
affected families in coping with the disease, ultimately reducing the financial burden.

It finally aimed to compare the intervention's impact with routine care on the quality



of life (QOL) of both caregivers and patients, as well as the economic burden, after a

6-month period.

A quasi-experimental design study was considered to answer the study
objectives. The study was conducted in two phases, each spanning a 6-month period.
Phase one involved observing patients receiving routine hospital care, while phase
two implemented the intervention. The rationale behind developing the Patient-
Centric Care (PCC) model for DMD patients was to provide patients and their
parents/caregivers with essential basic information, enabling them to actively engage
in obtaining comprehensive care, particularly in resource-limited settings. The
developed intervention was termed the comprehensive DMD-telecare model. This
includes teleconsultation as one of its key components to reduce patient physical visits
Teleconsultation would be especially beneficial for non-ambulatory patients. The
study is based on three major outcomes, the health-related-quality-of-life (HrQoL) of
the patient, the QoL of caregivers, and the economic burden of disease on the

families.

During the recruitment phase of the first phase, patients were interviewed
using a pretested semi-structured schedule adapted from prior studies conducted in
alike settings. This interview aimed to gather information on sociodemographic
characteristics and quality of life. Subsequently, after treatment initiation, patients
were contacted via telephone, WhatsApp and other internet mediums to assess the
economic burden. Data on out-of-pocket (OOP) expenditure incurred for the
treatment of DMD were collected during these follow-up interactions. As the study
evolved WhatsApp came to be a very innovative idea regarding data collection on a
real-time basis and this reduced recall bias substantially. This real-time connection
with the patient’s caregiver also facilitated the implementation of patient-centric care
- the intervention. Socioeconomic status was assessed using OP Agrawal scale.
health-related quality of life (HRQoL) data were collected from both patients and
proxy caregivers at baseline, following phase 1 (routine care), and subsequently after
phase 2 (intervention care). The disease-specific QoL tool, PedsQL TM 3.0
Neuromuscular Module, was utilized to assess HRQoL. Additionally, the EuroQoL 5-
dimension questionnaire (EQ-5D 5L) was employed to measure QoL specifically in



children affected by DMD. The QoL of caregivers was assessed using the self-
administered WHOQOL-BREF tool.

The socioeconomic status, education level, patient's age, and proximity to
healthcare facilities are key predictors of the economic-burden over families. The
majority of enrolled children were from upper-middle socioeconomic backgrounds,
with nuclear families. Most participants were from Punjab, Haryana, and Chandigarh.
Caregivers were predominantly mothers, primarily from rural areas with up to
matriculation education. Notably, most children were in the late non-ambulatory
disease stage (Stage I11). Frequent falls and difficulty in walking were common initial
symptoms, with nearly half of the parents lacking prior knowledge about DMD.
Utilization patterns of care revealed increased rehabilitation service usage during the

intervention, particularly in late-stage healthcare needs.

Teleconsultation significantly reduced physical visits, though some patients
did not participate due to various reasons like declining ambulation or lack of interest.
The pathway to care showed an average of 2.9 treatment agencies consulted before

arriving at the study site, with longer pathways observed in advanced disease stages.

Financially, the study revealed a significant annual mean direct expenditure,
primarily stemming from direct medical costs, with indirect costs primarily associated
with unpaid caregiving. was significantly positively associated with the family's
socioeconomic status, the education level of the primary caregiver, and the distance of
their residence from the health facility. Conversely, the direct cost of illness was
negatively associated with the overall quality of life of the primary caregiver.
Whereas indirect costs were linked to caregiver's educational status and urban
residence. In joint families, where multiple caregivers are involved, productivity loss
is further amplified. Catastrophic health expenditure (CHE) prevalence was notably
high, especially among patients traveling from distant areas and those with late
symptom onset. Distress financing risk was elevated for patients with delayed
symptom recognition and those experiencing CHE. However, disease severity,
insurance coverage, and socioeconomic status did not alter CHE or distress financing

risk.



The intervention, designed through stakeholder discussions, aimed to reduce
the financial burden on families dealing with the disease. Pre and post-intervention
(PCC model) evaluations assessed the program's effectiveness in achieving this goal.
Children's mean age remained stable throughout the study, with an increase in non-
ambulatory patients. The intervention notably reduced total direct costs by about 10
percent, indicating decreased medical resource utilization and associated expenses.
Direct medical expenditure constituted a significant portion of the total cost of illness,
primarily driven by costs related to procedures, user fees, and rehabilitation services.
The intervention led to a significant reduction in direct medical expenditure, primarily
attributed to the teleconsultation component of the PCC model. Conversely, the total
indirect cost increased in the intervention phase due to heightened economic burden
from unpaid caregiving. However, caregiver empowerment was associated with
improved caregiving quality and increased hours spent on caregiving. Whereas,
disease severity continued to increase over time, negatively impacting patients'
physical health. The patient-centred intervention did not significantly affect the
health-related-quality-of-life (HrQoL) of children affected with the disease but
positively influenced the overall quality-of-life (QoL) of caregivers. The intervention
demonstrated promising outcomes in reducing direct medical costs and enhancing
caregiver empowerment and QoL, underscoring the importance of tailored
intervention in managing chronic conditions like DMD. However, the study lacks a
controlled design and doesn't cover the late-stage disease, potentially limiting its

generalizability and completeness in understanding the economic burden.

The increasing prevalence and prolonged survival of DMD patients are
expected to increase the economic burden on families and healthcare systems. DMD
imposes both financial strain and diminished quality of life on patients and caregivers.
Patient engagement, particularly through patient-centered care interventions, holds
promise in lessening this burden by empowering patients to take ownership of their
health. The study demonstrates a significant reduction in direct medical expenditure
during the intervention phase, primarily attributed to teleconsultation, which mitigated
travel costs. However, indirect costs increased due to unpaid caregiving, although it

didn't directly impact household expenditure. The interventions also improved

Vi



caregivers' QoL and prevented the decline in patient’s QoL. The study emphasizes the
effectiveness of telemedicine in reducing costs and advocating for its integration into
healthcare models, especially during the COVID-19 era, to improve disease
management and follow-up care. Furthermore, tailored interventions targeting lower
socioeconomic status can further reducing the financial burden and enhance

caregivers' quality of life.
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INTRODUCTION



1.1. Muscular Dystrophies (MD)

Muscular Dystrophies (MD) are conditions with progressive weakness of the
"skeletal muscles™ due to their degeneration This leads to different levels of functional
disabilities. (Suthar & Sankhyan, 2018). These dystrophies are genetic in origin and
differ according to the clinical features, pattern extent of the weakness of muscles, age
when first appeared, amount of progression with time and type of inheritance. Some
MDs are seen in infancy or early childhood, while others do not appear until middle
age or later (Darras, 2023). There are more than 30 MDs and Duchenne Muscular
Dystrophy (DMD) is the most common form of muscular dystrophy in childhood
(Younger, 2023). DMD is a chronic, lifelong disease; the affected children become
non-ambulatory at the age of 13 and die by their late teens or early twenties. Becker
MD is like DMD, but is less severe with preserved ambulation till adulthood (Centers
et al., 2009).

1.2 Duchenne and Becker Muscular Dystrophy

Duchenne muscular dystrophy (DMD) is a rare and progressive muscular
disease, primarily affecting boys. It is the most common muscular dystrophy of
childhood, with an incidence of approximately 1 in 3,500 to 6,000 male live births.
This condition is caused by mutations in the DMD gene, which encodes the protein
dystrophin, essential for muscle fiber strength and stability. The absence of functional
dystrophin leads to muscle degeneration and weakness, beginning in early childhood
(Emery, 1991). There is no study on the prevalence or incidence of DMD in India.
However, a study from southern India involving 275 genetically confirmed patients
with DMD was conducted to investigate the natural course of motor milestones
(Singh et al., 2018).

Dystrophin gene mutations which are located on the Xp21 chromosome cause
Duchenne and Becker Muscular Dystrophy. The consequence of a dystrophin gene
mutation is the production of a small, truncated and lesser amount of dystrophin
protein. Dystrophin is an essential protein component of the muscle cell membrane

(Nicholson et al.,, 1993). The absence of functional dystrophin protein causes



premature muscle degeneration, resulting in irreversible progressive damage to
skeletal muscles. This results in weakness of the muscles, loss of ambulation,
breathing issues and cardiomyopathy. No definitive treatment is currently available
for this irreversible disease (Bushby et al., 2010a). Its management mostly revolves
around a multidisciplinary approach. These management strategies mainly focus on
symptomatic management of various manifestations, primary and secondary
complications. This may include physical therapy, orthopedic appliances used for
support, respiratory therapy, corrective orthopaedic surgery and speech therapy
(Bushby et al., 2010b). By the age of 3 to 5 years, boys afflicted with this condition
encounter challenges in rising from a seated position, engaging in running or
ascending stairs. This is primarily attributed to calf hypertrophy and proximal muscle
weakness in the lower extremities. Independent ambulation becomes unfeasible for
these children by the age of 9.5 years (Suthar & Sankhyan, 2018). Looking at
adolescents and young individuals with DMD, have shown that their quality-of-life
(QOL) is compromised. This is due to physical constraints and limited social
involvement (Pangalila et al., 2015). Improving and maintaining higher functional
abilities via devices could potentially elevate their QOL by enabling more active

participation in social activities (Narayanaswami et al., 2015).

The studies on cost of illness from various countries have suggested that the
economic burden due to the disease is substantial and these costs increase as the
condition worsens (Landfeldt, 2016). For instance, in 2013, medical costs ranged
from 4,420 Euro (€) for stage 1 patients to 68,968 Euro (€) for stage 5 patients, a big
difference. These studies help us see how costs change and vary in different places.
Research over the last three decades in this field has led to rapid strides regarding the
understanding of the natural history of DMD and how it impacts our QoL and
finances (Ryder et al., 2017).

1.3 Management of Disease

Managing any chronic disease aims to prevent illness and enhance quality of
life. Making care widely accessible can involve reducing costs, expanding insurance

coverage and promoting telehealth (Velasco et al., 2019). These steps improve

2



healthcare availability, benefiting more individuals. Since there's no definitive
medical treatment for DMD, the focus is on mitigating the effects of the dystrophin
protein's absence. This approach forms the primary basis of DMD care (Pane et al.,
2014). Corticosteroids and immunosuppressants are utilized to decelerate muscle
degeneration while antibiotics are employed to combat respiratory infections.
(Birnkrant et al., 2010). The use of systemic steroids was introduced as standard care
in 1990 and there is sufficient data to show improvement in disease outcomes by
slowing down the progression of the disease and extending survival (Matthews et al.,
2016).

A study involving numerous clinically confirmed DMD patients across
multiple countries assessed the impact of glucocorticoids on key clinical outcomes.
Patients on corticosteroids-maintained ambulation for a longer period required less
scoliosis surgery or assisted ventilation (Bertoni, 2008). However, steroids did not
appear to offer clear cardiac muscle protection at age 20. In patients aged 20 and
older, steroids demonstrated some statistically significant cardioprotective effects
(Birnkrant, et al., 2016). Assistive technology along with occupational therapy are
also beneficial. A few complicated cases of Duchenne may require pacemakers to
address cardiac abnormalities and assisted ventilation to manage respiratory muscle
weakness. (Birnkrant, et al., 2018).

In individuals with Duchenne Muscular Dystrophy, the use of glucocorticoid
treatment is linked to a lowered risk of losing meaningful mobility, upper limb
milestones and even death over their lifespan. This treatment directly contributes to an
improved quality of life through medical care (Henricson et al., 2013). However, this
improvement comes with a price as the financial burden on families. Additionally, it
is uncertain how much the quality of life actually improves solely due to medical care
(Muitterer et al., 2021). Duchenne kids need a continuum of care, a comprehensive and
coordinated approach throughout their life span. This involves integrating various
stages of care seamlessly to provide continuous support and treatment (McDonald et
al., 2018).



In the era of corticosteroid treatment, a systemic review was conducted to
revisit the present natural history of the disease. The key clinical milestones were
summarized according to age. The key clinical milestones studied were loss of
ambulation, scoliosis, ventilation, cardiomyopathy and mortality. The clinical
outcome of DMD patients on corticosteroids in various healthcare environments and
involving a significant number of older patients have shown that there is a definitive
gain in walking ability, reduction in scoliosis surgery and ventilation requirements,
and somewhat lesser heart issues. A significant proportion, approximately 16
percentage, survive up to 20 years with this treatment. Further studies involving adult
patients show that survival after 20 years is assessable. By the age of 30, around 44.2
percentage to 56.8 percentage of individuals experience mortality rates (Szabo et al.,
2021).

Corticosteroids have even prolonged survival. Natural history studies indicate
that losing the ability to walk usually occurs in the early teens, while the requirement
for ventilation and heart problems arises in the late teens (Wasilewska et al., 2020).
Mortality arises in the third or fourth decade of life. Differences in rates could be due
to factors like study design, treatments and mutations. Thus, we have gone ahead to
mitigate the impact of the disease and extend the time available for affected patients
(Rodger et al., 2012). Most of the clinical outcome measures describing the natural
course of illness are taken from European countries or North American studies. The
health status of any region not only depends upon the healthcare delivery system but
also upon various other factors like social, economic and political diversity
(Chongsuvivatwong et al., 2011).

Hence, it is important to consider southern Asia to have an insight into the
natural course of the disease as the region contributes to about one-fourth of the world
population (worldBank, 2022). Contrary to the studies from Europe and Northern
America the kids become non-ambulatory by the age of 10 to 11 and survival is also
restricted to 15 years(about 98 percentage of the cohort). Although DMD is a more
homogeneous disorder, symptoms are not affected by phenotypic or genotypic
variants; but the outcome is affected by the pattern of healthcare (Singh et al., 2018).



Extended survival leads to significant life transitions, needs newer guidelines
and newer concept to care. A fresh perspective on health acknowledges the need for
strategies beyond biomedicine (Tulchinsky & Varavikova, 2014). The health field
concept highlights biology, lifestyle, environment, and healthcare as key determinants
of health. This emphasizes public health's importance and forms the foundation for
health promotion (Tulchinsky, 2018).

The paradigm of patient care has advanced into a multidisciplinary
framework. It no longer focuses solely on addressing the primary symptoms of the
disease (Roberti & Tassinari, 2015). The contemporary objective encompasses the
optimization of functional independence, enhancement of quality of life and
augmentation of overall longevity for individuals affected by DMD (Uttley et al.,
2018). Achieving these objectives requires coordinated and multidisciplinary care. In
2010, the DMD Care Considerations Working Group (CCWG) identified eleven key
components of care, which include: (1) diagnosis, (2) neuromuscular management, (3)
rehabilitation, (4) gastrointestinal and nutritional management, (5) respiratory
management, (6) cardiac management, (7) orthopedic and surgical care, (8)
psychosocial management, (9) primary care and emergency care, (10) endocrine
management (covering growth, puberty, adrenal insufficiency, and bone health), and
(11) care transitions across the lifespan (Bushby et al., 2010Db).

The primary management approach for the disease still revolves around
physiotherapy and glucocorticoids, which play a crucial role in delaying disease
progression milestones. In addition, DMD-CCWG committee has provided the basic
framework for the management of the disease. It has also raised certain issues related
to the support and care required. The committee has highlighted the need for
educating the patient and caregivers for optimal care. Their societal inclusion,
autonomy and smooth transition of care require appropriate interdisciplinary
coordination (Bushby et al., 2010a; Birnkrant et al., 2018a; Birnkrant et al., 2018b;
Birnkrant et al., 2018c).



1.4 Impact of New Care Guidelines

Individuals diagnosed with DMD should get ahead a successful transition into
adulthood, encompassing various aspects such as education, employment, healthcare,
and social needs. A smooth transition from adolescence to adulthood is essential for
ensuring their overall well-being and quality of life. This specifically refers to the
transition of health services from pediatric to adult (Wasilewska et al., 2020). The
transition period is described as lasting from 16 to 18 years of age Initially, due to a
lack of appropriate treatment, most of the patients could not make it up to 18 years of

age. So a transition of care was never an issue in the past (Rodger et al., 2012).

There is no effective treatment available for DMD so far. Treatment
approaches and methodologies have evolved, particularly with the emergence of gene
therapy and gene-editing tools. Despite these advancements, their clinical impact
remains limited thus far. (Hotta, 2015). With improved medical care, there is an
improvement in the as well as the survival rate of DMD patients. Thus, there is a felt

need for proper planning for the transition process (Wasilewska et al., 2020).

Considering DMD as a lifelong chronic disease that progresses with the
advancement of age, the major challenge is to provide continuous, effective therapy
and coordinated care from multiple disciplines which can be the mainstay of the
much-needed high-quality medical care by DMD patients. (Rothman & Wagner,
2003; Ramli & Taher, 2008). In addition, patient engagement is also needed to reduce
the cost of treatment. For taking an active role in one's health; the patient must have
the knowledge, skill, and confidence to manage his chronic condition as well as
perform health-promoting behaviors. However, studies have shown that the
management of various chronic diseases may yield improved clinical outcomes with
patient engagement (Coulter, 2012). A clinical trial was conducted in Taiwan on 148
asthma patients, who were engaged in an educational program for self-care for 6
months as an intervention. Controls were given the usual treatment. It was found that
lung function improved significantly in the intervention arm (Huang et al., 2009).
Another study from Ireland conducted over 64 patients with bronchiectasis found that

when patients were engaged in in-person, group-based patient self-management for 8
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weeks, no significant improvement was seen in lung function; however, patients
receiving the intervention were satisfied with the care and learned new self-

management techniques (Lavery et al., 2011).

1.5 Paradigm Shift in Care, from a “Newtonian Worldview” to a Holistic View

The world is experiencing a shift from a mechanistic or Newtonian
perspective to a holistic one. This new approach emphasizes human values, creativity,
and evolution in problem-solving (Samet, 2011). This represents a significant shift,
given that the reductionistic approach still largely influences the scientific
community. This perspective impacts how we understand human health. The
biomedical or reductionistic view treats patients as isolated issues, but its main
limitation is the failure to recognize that effective disease management requires a
comprehensive approach that includes social, economic, sanitary, environmental, and
political factors (Morin, 1992; Collins, 1995).

An inclusive paradigm comprises two key components: self-empowerment of
the patient, involving the acquisition of skills and control over resources to enable
autonomy in decision-making; and holism, which entails a comprehensive
understanding of health that acknowledges the interconnectedness of spiritual,
physical, emotional, and social factors influencing wellbeing. (World Health
Organization, 2006; Angulo & Losada, 2015). Thus, empowering patients means
making them take ownership of their own health care. This can be accomplished by
discussing treatment options with the patient or caregivers and assisting them in

selecting the best management strategies, settings, and needs (Sirari et al., 2023).

Involving patients in taking ownership of their own healthcare is called patient
engagement (Coulter, 2012). Patient education is an essential component of this
engagement behaviour. Patients need to be informed about the choices available,
clinicians and insurance, coordinate communications among providers and manage
complex treatments on their own. Studies have shown that patient-provider
communication increases health outcomes (Gruman et al., 2010; Jenerette & Mayer,
2016).



1.6. Patient and Caregiver Ownership

Patient engagement is one of the tools for handling chronic diseases. Both
patient engagement and chronic disease management need to be very much patient
centeric (Clancy, 2011). The health care model is used to empower patients, thereby
creating ownership and defining their role in the disease management in patient- and
family-centered care (Vahdat et al., 2014). This encourages active collaboration and
participation in decision-making by patients, their families and healthcare providers in
designing and managing a customized and comprehensive plan for care. This concept
is not new; however, due to the multidimensional complexities, the roles are not well
defined for both clinicians and patients (McAllister et al., 2012; Jenerette & Mayer,
2016). The common elements through which this health model can operate are (Reid
et al.,2005; Suter, Oelke et al., 2009):

e The healthcare system’s mission, vision, values, leadership, and quality-
improvement are aligned with patient-centered goals.

e Care is coordinated, collaborative and accessible. The required care is
provided at the required time and in the required place.

« Care not only focuses on physical comfort but also the emotional well-being.

o Patient and family penchants, morals, cultural traditions and socio-economic
status are valued.

o Patients and their families are an integral part of the care team and has a
crucial role in decisions at both the levels i.e patient and system.

e The company of family members in the health care setting is encouraged and
also facilitated.

e Information is shared with the family member wholly and promptly to ensure

their participation in making informed decisions.

The Patient-Centered Care improves not only individual health outcomes but
also collectively at the population level. Healthcare delivery systems are benefited
from better satisfaction scores among patients and their families. It enhances the
credibility of providers among healthcare consumers. This leads to improved

productivity among clinicians and ancillary staff (Hibbard, 2003; Hibbard et al.,
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2013b). Strategic planning in healthcare supply chain management is crucial (Vactor,
2012). Emphasis on interactive customer relationships and collaborative
communication enhances healthcare operations' effectiveness and support. It also
works for system in better resource allocation, reduces expenses, and increases
financial margins throughout the continuum of care (Bauman et al., 2003). A quasi-
experimental design study from Pennsylvnia, studied the impact of family-centered
care in multidisciplinary rounds on health outcome of pediatric patients and thus
attaining the satisfaction level of hospital staff as compared with conventional rounds.
The intervention (model) of conducting in-patient hospital rounds that emphasizes
teamwork and empowers hospital staff. The patient and family are the central points
of the entire procedure. Staff satisfaction and the family's ability to participate in their
care are significant in using this model (Rosen et al., 2009). A framework of patient
engagement works at two different levels. Firstly, at patient care by the providers
where patients get information about a condition and make their decision regarding
preferences for treatment. Secondly providers reach out to the patients, taking their
experience into account and making an advisory to fill the gaps at the first level.
Policy making is at 3rd level, where patients and communities are involved (Carman
etal., 2013).

The primary goal of patient-centered care is to provide "care that is respectful of
and responsive to individual patient preferences, needs, and values and ensures that
patient values guide all clinical decisions"(Hare, 2018). The long-term sustainability
of this healthcare model is necessary to combat chronic disease; one of the essential
components of this model is patient self-care (Luxford et al., 2011). Patient
involvement is affected by mainly 5 major factors: Related to patient (demographic
characteristics of patients), related to illness (severity of illness), related to healthcare
professional (knowledge and beliefs of healthcare professionals), related to healthcare
setting (primary or secondary care) and in relation to task (whether the clinical
abilities of clinicians are major challenges to required patient safety) (Davis et al.,
2007). A patient-centered care model ensures patient engagement, which is related to

better health outcomes and reduced costs. The model has been proven to reduce



adverse events, reduce malpractice claims, ensure better employee retention, shorten

hospital stays, and lower hospital costs per patient (Charmel & Frampton, 2008).
1.7 Patient Engagement and Cost-Cutting

A comprehensive study, using the micro-costing method revealed the
substantial economic burden of Duchenne and Becker Muscular Dystrophy. The
study, encompassing 363 patients, demonstrated annual costs of up to $78,913 for
DMD and $39,060 for BMD. The economic impact primarily originated from
informal care, indirect costs due to reduced productivity and direct medical expenses
like rehabilitation services and medical aids, all closely linked to disease progression.
This research highlights the correlation between disease progression, declining health-
related-quality-of-life and the escalating economic burden associated with
complications (Katz et al., 2014). Similar findings were reported in a European study
involving 770 patients. The study unveiled that the annual direct cost of illness per
patient varied within the range of $23,920 to $54,270. This cost was significantly
higher, ranging from 7 to 16 times, than the per-capita health expenditure in these
countries. Indirect and informal care expenses constituted over 60 percentage of the
total cost, with a household burden of $58,440 to $71,900 (Landfeldt et al., 2014).
These findings underscore the significance of considering the economic implications
of rare diseases in health policy assessments, intervention programs, novel therapies
and future research initiatives (Angelis et al., 2015). The direct costs of DMD patients
in the US, drawing from medical claims of commercially insured individuals with
DMD. The resource used and the entire medical costs of DMD were extensive and

increased with age (Thayer et al., 2017).

Although it is difficult to quantify life in monetary terms, policymakers still
make assumptions about society's willingness-to-pay (WTP) for a life or a life-year in
deciding the allocation of public funds (Thavorncharoensap et al., 2013). However,
studies focusing on the cost of DMD have mainly estimated the direct costs of the
illness (Ryder et al., 2017). In addition, human costs are estimated in terms of indirect
costs, valued at the loss in production to society following the "Human Capital

Approach”. However, this understates the actual societal loss (Trovato, 2020). The
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average annual mortality cost associated with DMD was calculated based on the mean
total life-years that patients would have had if they were not affected by the disease.
These figures were determined to be 3313, 4470, 16,105 and 3564 for Italy, Germany,
the United States and the United Kingdom, respectively. The estimated average
mortality cost in millions was €248 for Italy, €335 for Germany, €1,208 for the
United States and €267 for the UK (Landfeldt et al., 2017).

These findings highlighted the considerable financial impact. This data plays a
crucial role in shaping health economic policies, resource allocation and further
research endeavors (Drummond & McGuire, 2001). In the 21% century, economic
evaluation is playing an increasing role in the allocation of healthcare resources.
Proper allocation of resources is crucial for sustainable development in any
institution, particularly in healthcare. The cost of illness studies offers valuable
insights for policymakers at both micro and macro levels. The inform decisions
regarding the cost-effectiveness of new interventions and help allocate funds for
further research. Additionally, these studies aid in prioritizing diseases for preventive
interventions, ensuring that resources are utilized effectively to address the most

pressing healthcare needs. (Zaleski, 2008; Drummond et al., 2015).

The substantial economic burden associated with rare diseases poses a
significant obstacle in disease management, especially in countries with limited health
risk pooling mechanisms. This, in turn, results in a catastrophic financial burden on
affected families (Prinja et al., 2019; Adachi et al., 2023). In situations where
definitive care is either absent or prohibitively expensive, families may choose not to
pursue even available symptomatic treatments. Therefore, reduction of disease-related
expenditures should be prioritized (National Policy for Rare Diseases, 2021). There is
existing evidence that provides insights into cost-saving strategies for long-term,

lifelong diseases.

The concept of patient engagement is derived from the marketing
conceptualization of consumer engagement, which facilitates consumer satisfaction
(Hibbard, 2003). Patient engagement plays a crucial role in healthcare delivery

systems, often leading to reduced expenditures and improved health outcomes. The
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studies consistently highlight the significant impact of patient engagement on cutting
healthcare costs. Actively engaged patients demonstrated substantial cost savings
compared to those less engaged, highlighting the crucial role of patient involvement
in shaping effective and efficient healthcare delivery systems (Hibbard et al., 2013).
While many studies have explored the impact of patient engagement on health
outcomes, there remains a gap in understanding its effects on healthcare costs.
Although research has shown that tailored interventions to increase patient
involvement in their disease management can lead to improved health outcomes,
fewer studies have specifically examined the associated costs (Hibbard & Greene,
2013). Patient engagement is directly linked to improved health outcomes and a better
quality of life (Marzban et al., 2022).

1.8 Patient Engagement and Optimization of Quality-of-Life (QoL)

As medical care improves, individuals with DMD are experiencing longer
lives, reaching their third decade. This extended lifespan means more years dealing
with functional limitations and caregiving. The previous studies have shown mixed
results regarding the quality of life (QoL) among DMD patients (Landfeldt et al.,
2018). The capacity to participate in daily activities significantly influences health
outcomes, spanning mobility, personal care, education, recreation, spirituality,
community engagement and social interactions. Physical disability notably diminishes
participation, thereby impacting quality of life (Wei et al., 2017). However, studies
have indicated that while physical participation is lower in DMD patients, other

participation levels remain similar (Uttley et al., 2018).

A study comparing life activity participation and perceived QoL in younger &
adolescent boys with DMD against healthy peers revealed noteworthy findings. While
perceived QoL exhibited no variance between the DMD group and controls, older
adolescents with DMD displayed significantly lower physical, social, and overall QoL
scores. This approach using QoL as an outcome measure, provided insights beyond
traditional physical outcomes. Individuals with DMD showed diminished
involvement in physical activities, lower physical and social scores and compromised

school-related scores. Moreover, their total quality of life (QoL) scores was
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significantly lower when compared to unaffected boys. Emotional scores remained
unaffected, even among older boys. While QoL scores were lower in DMD patients
compared to unaffected peers, they remained relatively consistent over time within the
DMD cohort, despite disease progression (Bendixen et al., 2012). In a Taiwanese
study, adolescents and young individuals with DMD were evaluated to understand
their QoL. HrQOL was assessed using the Short-Form-36(SF-36), while global QoL
was measured using the World Health Organization Quality of Life (WHOQOL-
BREF). The study also examined the relationship between functional status and QoL.
The results demonstrated that these patients experienced poor HrQOL and global
QoL. Among the attributes assessed using SF-36, physical function was the most
affected (90.7 percentage), while mental health was the least impacted (7.8
percentage). Although differences in physical activity were noted across age groups,
other health attributes showed no significant variations. The domain that saw the
greatest impact on WHOQOL-BREF scores was physical health. Both adolescents
and young men faced significant challenges in the social domain of QoL (Lue, Chen,
& Lu, 2017). Additionally, it was observed that measured HrQOL, using the
Pediatric-Quality-of-Life-Inventory (PedsQL). Often involving parent-proxy scores
for reporting their child's QoL (Ryder et al., 2017).

An exploration was conducted to comprehend life themes in individuals with
DMD. Approximately 45 published articles were examined, leading to the creation of
a thematic framework encompassing four key life themes: firstly physical; secondly
psychological; thirdly social and fourthly well-being. DMD entails a multifaceted
quality-of-life construct that traditional QoL tools struggle to fully capture. The
review also shed light on how the disease adversely affects caregivers' quality of life
(Uttley et al., 2018). The caregivers of individuals with DMD experience significant
mental and physical burdens, which impact their daily activities and work lives. This
often results in impaired HrQoL, pain, stress, depression, sleep quality, sexual
dysfunction, family function and self-esteem issues (Landfeldt et al., 2018). Most of
the time, primary caregivers are mothers and the perceived HrQoL of their sons
significantly influence their own health-related-QoL and emotional suffering.
Consequently, the physical and emotional well-being of mothers impacts their
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participation in social activities, which are essential for managing stress among
caregiving parents. The screening of mothers for anxiety and depression is
recommended so that proper intervention could be taken to improve psychosocial
functioning among these families. DMD is an incurable chronic disease that places a

financial, social and psychological strain on families (Jackson et al., 2021).

In a large multicentric study, around 770 caregivers were surveyed. Most
caregivers were parents and from the middle class. The average EQ-5D utility-index
ranged between 0.85 and 0.77 in ambulatory patients and 0.88 to 0.57 in caregivers’
ratings of patients’ health and mental status. About 70 percentage of caregivers
reported anxiety and depression and the annual household expenditure was increased
(Landfeldt et al., 2016). In the health sector, patients engagement in their own health
enhances their level of satisfaction and leads to better health outcomes (Graffigna et
al., 2014). In a study from Hong Kong, patient engagement levels were correlated
with HrQoL,; 686 patients were enrolled in the general outpatient clinic. The patient
engagement index (PEI) was used as a reliable and valid instrument to evaluate their
PE level. HrQoL was assessed using the EQ-5D. The results indicated that HrQoL
was directly related to the level of patient engagement. This association, however,
could be influenced by physical, social and psychological factors (Xu et al., 2019).
The patient-centered care models enhance patients’ engagement in their treatment
more specifically for chronic life-long disease. A study involving six hundred and
fifteen diabetic patients receiving patient-centered care (PCC) found a correlation
between improved physical and mental components of quality of life (QoL), enhanced
diabetes self-care management, and better medication adherence (Williams et al.,
2016).

1.9 Role of Stakeholders in DMD Patient Care as Partners (Patient-Centered
Care Model)

Managing lifelong diseases like DMD necessitates a multidisciplinary
approach, focusing on care transition, building enduring patient relationships,
integrating expertise through teamwork, and maintaining thorough documentation

(Bushby et al., 2010b). Each team member's role, from diverse disciplines, must be
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clearly defined to facilitate training in the Patient-Centered Care (PCC) approach
(Wigert & Wikstrém, 2014). Tailored treatment and support based on individual
needs are vital (Rosen et al., 2009). However, further research is needed to integrate
PCC into rare diseases and implement PCC education for team members effectively.

Patient and caregiver inn DMD, the patient is usually a young child, might not
fully comprehend their diagnosis while the caregiver experiences various emotional
phases (Schwartz et al., 2021). After the diagnosis, caregivers initially feel shocked,
finding it hard to believe. This denial mode sometimes leads them to seek opinions
from various forms of available options, ranging from medical, traditional healers,
faith healers etc. This contributes to financial burdens even before the actual disease
management begins and delaying the start of standard care (Fujino et al., 2016). They
transition from shock and disbelief to a phase of distress and sadness as they come to
terms with the reality of the diagnosis. Over time, they begin to cope with the
challenges presented by DMD, finding ways to manage and support the patient. This
emotional journey, from shock to acceptance, is often more intense for caregivers,
who bear the responsibility of understanding and supporting the DMD patient's needs
(Forman, 2020). To bridge this emotional gap and minimize the financial burden, it's
essential to provide proper counseling and educational sessions to caregivers and
patients during their initial hospital visits. This support can help in gaining the
confidence of caregiver thereby to make caregivers understand the disease, manage
their emotional responses and access appropriate care sooner, ultimately improving

the overall well-being of both the patient and the caregiver (Espinosa et al., 2021).

Family members often make sacrifices to support their loved ones, sometimes
increasing their working hours or relying on state benefits to cover extra costs. Poor
family relationships can hinder chronic disease management and create emotional
challenges. Some families, however, grow closer as they work together to support
each other (Read et al., 2011).The financial burden is one of the major challenges
faced by families. The expenses related to treatment, transportation for appointments,
hiring caregivers and modifying the home environment can strain family finances,

leading to stress and worry (Golics et al., 2013).
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Caring for a family member with a long-term disease often leaves little time
for leisure activities, leading to burnout among family members (Mohandas et al.,
2021). While the emotional journey can be tough, families play a vital role in
providing care, emotional support and navigating the challenges of chronic diseases.
Society contributes by providing essential support, creating an accommodating
environment and advocating for improved understanding and services. Such support
aids affected individuals in accessing necessary resources and services, while an
inclusive environment ensures equal participation and opportunities. Advocacy
initiatives by society raise awareness, drive policy changes and enhance the well-
being of individuals living with disabilities caused by the disease (Iryna & Franz,
2009).

The government's crucial role in managing chronic rare diseases is driven by
political will and commitment. In India, the Ministry of Health and Family Welfare's
recognition of the challenges posed by rare diseases is evident in the National Health
Policy 2017 (The National Health Policy, 2017). In accordance with the National
Health Policy 2017, the "National Rare Disease Policy 2021" was crafted to address
rare diseases. The policy promotes cost-effective treatment research, local drug
production and early detection through screening initiatives. Whereas eight centers of
excellence are designated for specialized rare disease care, highlighting the
government's commitment to quality management. To gather precise data, a
nationwide rare disease registry is established within these centers, reinforcing the
government's resolve to tackle rare disease challenges (National Policy for Rare
Diseases, 2021). Researchers are essential stakeholders alongside patients, advocacy
groups and others. They conduct basic research and clinical trials. Ataluren is
conditionally approved in the EU for some patients with Duchenne Muscular
Dystrophy. Exon skipping treatments are being developed, with applications for
marketing authorizations filed. This reflects ongoing efforts to make advancements in
managing the disease (Straub et al., 2016).
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1.10 National Rare Disease Policy 2021

DMD is a rare, severe and chronic neuromuscular disease, demanding long-
term care. The families grapple with emotional and financial hardships due to its
debilitating nature (Birnkrant et al., 2018c). The public health approach to rare
diseases is scattered across the population, it is not about identifying the risk factors
and abolishing them. The factors associated with rare diseases are usually innate or
congenital and therefore irremovable (Patsos, 2001). Major challenges in public
health regarding rare diseases are: 1) Difficult early diagnosis 2) exact single-case
definition is not available. 3) international classification of disease codes for rare
diseases is not available; 4) underlying molecular and physiological mechanisms are
unknown. 5) treatment is complex and drugs are expensive. 6) no definite standard of
care for treatment and rehabilitation, as much of the research work is already ongoing
7) very few longitudinal data available 8) screening strategies are not much efficient
(Ayme et al., 2008) and most of the registries and databases are limited. Despite of
these challenges, there are reasons quite valid reasons to have a public health
approach to address rare diseases. Collectively, rare diseases affect substantial
populations. They can severely affect caregiver’s lives; economic impact is often
substantial for patients, their families and society in general. The actual burden of rare
diseases is still unclear. The public health approach may not seem applicable for
orphan diseases. The comprehensive public health approach to manage conditions
related to these diseases can be considered. The potential benefits of this approach
include: 1) it reduces the impact of disease on the patients, their relatives, caregivers
and society in general. 2) better management of disease ensures smooth transition
between pediatric and adult care. 3) improved health, QoL and life expectancy. This
enhances patient’s participation in their communities, workplaces and society in

general (Valdez et al., 2016).

The Ministry of Health and Family Welfare of Government of India also felt
the need to address the issues related to rare diseases, which was reflected in the
National Health Policy 2017 of India. The Government of India (GOI) has approved a
separate "National Rare Disease Policy 2021," which recommends research on
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indigenous and local production of medicines to achieve low-cost treatments for rare
diseases. The policy also emphasizes screening and early detection for rare diseases.
Financial support is proposed for certain rare diseases classified in the Group A list
under the “Rashtriya Arogya Nidhi and Pradhan Mantri Jan Arogya Yojana”.
Additionally, eight tertiary care centers of excellence for managing rare diseases have
been identified. These centers will establish a hospital-based national registry of rare
diseases to ascertain the exact burden of rare diseases in the country (The National
Health Policy, 2017; National Policy for Rare Diseases, 2021).

Considering a global paradigm shift in patient care, from doctor or health-
caregiver-centric to a patient-centric, holistic approach for the management of chronic
diseases and the strong political will to manage rare diseases in India, this study was
contemplated. Actually, no other study has touched upon these aspects of DMD in
India. Thus, core component of providing primary care in chronic life-long disease is
to ensure QoL through patient-centered care (PCC) and in a cost-effective manner
(National Policy for Rare Diseases, 2021). This study sought to focus on the QOL
gained by the children and caregivers after adopting patient-centered care that reduces

the financial burden on the families over a time period.

1.11 Rationale of the Study

Evolution in the knowledge related to the disease over the years has made
early diagnosis, early interventions then prolongated of survival possible. With the
prolonged survival and lifelong disease, it is important to the patient must be getting
most of the recommended services at the doorstep. The chronic disease like DMD
requires regular follow-up, multidisciplinary management along with persistent
caregiving. The impact of disease is both in financial form as well as affecting the
QoL. The primary care is to provide first-line care and to maintain the quality of life
in the patients living with DMD. The disease is not only chronic and debilitating
disease but also a rare disease, increased burden is foreseen in the future due to
advancement of diagnostic techniques and increase coverage of medical care.

Resultant prolonged survival and the increasing prevalence of disease are likely to
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have a huge economic burden over the families as well as health care system. DMD is
associated with a substantial economic burden.

The projected economic burden of DMD across different countries highlights
the substantial impact of the disease on both individuals and society. Indirect and
informal care costs, ranging from 18 percent to 43 percent of total costs, underscore
the hidden financial toll on families and caregivers. The total societal burden was
estimated at between $80,120 and $120,910 per patient and annum and increased
markedly with disease progression. The corresponding household burden was
estimated at between $58,440 and $71,900 (Landfeldt et al., 2014). These figures
illuminate the challenges families face in managing the financial implications of
DMD. The economic context of the rare disease is a very important input to evaluate
any health policy or intervention programme related to new treatments, financial

support schemes to families (Straub et al., 2016).

The patient engagement is one of the tools for handling chronic diseases.
DMD is a chronic disease, like any other rare disease. The PCC healthcare model
aims to empower patients, enabling them to take ownership and defining their role in
disease management within a framework of patient/ family-centered care (Coulter,
2012). This ensures active partnership and participation in decision-making between
patients, their families and the providers to plan a customized comprehensive strategy
for care. The roles of this model are not very clear either to the clinician or the
patients due to the multidimensional which complexities in case of rare diseases (
Hibbard & Greene, 2013).

There is the political will to address care and treatment related to rare diseases.
The Indian government, in alignment with the National Health Policy 2017,
recognizes the significance of addressing rare diseases. This policy emphasizes
patient-centered care to improve the quality-of-life for individuals dealing with
chronic, long-term illnesses (The National Health Policy, 2017). Additionally,
renowned institutions like the American and Indian Academy of Pediatrics stress the
importance of patient and family-centered care, particularly in pediatric healthcare
(The Medical Home, 2002).
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The present study intends to address by developing a model that takes into
account both the consumer (the patient) and the service provider (the healthcare team)
to improve the health outcome in the form of improved QoL for both the patient and
the caregiver. To best of our knowledge both of these components of public health are
not being explored for DMD in India. This study is designed to explore the QoL in
patient and their caregivers giving them PCC aimed to reduce the financial burden on
the families, followed for a period of time, to evolve a replicable and feasible model
of patient-centered individualized care for DMD patients in India. In this era of
COVID-19, teleconsultation is the mainstay of access to medical consultation for
many chronic diseases. Teleconsultation is the key feature of the present study and is
the most appropriate not just for this specific disease but for any other chronic
disease.

Furthermore, present study aimed to furnish data on the economic burden of
DMD, a rare disease, which remains relatively underexplored in Low- and Middle-
Income Countries (LMICs). Assessing the economic burden of a disease holds
significant importance in economic evaluations of diverse interventions. These studies
provide the foundation for informed decisions regarding the “cost-effectiveness” of
new interventions/management and help allocate resources for research and prioritize

diseases for preventive measures.

The current study aimed to assess the economic burden on families of boys
with DMD receiving care at a government hospital. It also sought to develop a
patient-centered care model to enhance the capacity of families to manage the disease
and alleviate financial stress. The study further compared the impact of this
intervention with routine care on Quality of Life (QOL) for both caregivers and
patients and economic burden after six months. The specific objectives of the study

are as follows:

1. To estimate the economic burden_among families of boys with Duchenne

Muscular Dystrophy seeking care at a government hospital.
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2. To develop and validate a Patient-Centered Care model for building the
capacity of the affected families to cope with the disease thus reducing the

financial burden on families.

3. To compare the impact of two patient management strategies, i.e., Patient
centred care model (intervention) as compared to routine treatment for boys
(5-15 yrs) with Duchenne Muscular Dystrophy on Quality Of Life (QOL)

(caregiver and patient), economic burden after 6-months of intervention.

1.12 Chapter Scheme

This research study is structured into six chapters to provide a comprehensive
exploration of the subject matter. Chapter | introduces Duchenne Muscular Dystrophy
(DMD), delves into the associated economic burdens and introduces the concept of
patient-centered care. In Chapter II, an extensive literature review is presented,
covering various aspects of Duchenne and Becker Muscular Dystrophy, including the
cost of illness (COI), the Patient-Centered Care (PCC) model and Quality of Life
(QoL). This chapter also thoroughly examines research gaps within the existing
literature. Chapter 11l elucidates the research methodology, encompassing research
instruments, analytical tools and techniques employed for data analysis. Chapter IV
explores socio-economic determinants, clinical factors related to the economic burden
and the quality of life experienced by both patients and caregivers. Additionally, this
chapter investigates the impact of PCC interventions on the economic-burden and
QoL. Chapter V presents the research findings, providing a comparative analysis with
relevant studies. This chapter also critically assesses the strengths and limitations of
the current study and concludes with a summary and conclusion. Finally, in Chapter
VI, policy recommendations derived from the research findings are outlined, offering

valuable insights for policy implications and future directions.
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CHAPTER 2
LITERATURE REVIEW



This chapter provides a comprehensive overview of Duchenne and Becker's
Muscular Dystrophies related dimensions to health economics. The chapter
emphasizes the significance of health economics in evaluating healthcare models and
explores research on costing, exploring diverse methodologies for estimating the cost
of illness and underscores the significance of indirect costs and productivity loss in
health economics. The economic burden encompassing both direct and indirect
factors and their determinants has been discussed. Furthermore, the chapter reviews
studies related to QoL, an intangible facet of health, discussing QoL types,
measurement tools and interpretation. It highlights research efforts focused on various
challenges and coping mechanisms for the management of rare diseases. Further, it
talks about patient engagement as patient-centered care model to improve health
outcomes and reduce the cost of treatment in chronic long-term diseases. It also
examines patient engagement evaluations across different settings and diseases,
assessing the strengths and weaknesses of the model. The literature reviewed supports
the patient-centered care model as an effective approach for the long-term
management of chronic diseases. Finally, the chapter identifies opportunities for
future research, offering insights for researchers to contribute to existing knowledge

and advance the field.

2.1 Economic Evaluation

The science that studies resource allocation to produce optimal health in
society is known as health economics (Walley & Haycox, 1997). This facilitates
economic theories, methods and concepts in the health sector. Economic evaluation is
a crucial component of health economics, gaining prominence in healthcare resource
allocation and shaping public satisfaction with the healthcare delivery system (Dang
et al.,, 2016; Singh et al., 2022). The traditional theoretical basis of economic
evaluation rests on the welfare analysis. Proper resource allocation is paramount for
any institution to achieve sustainable development, particularly in the realm of
healthcare. The sustainability further more important when the disease of chronic in
nature (lifelong) (Drummond & McGuire, 2001).

Health care industry is one of the most fast-growing industries in India with a

growth rate of 17 percentage from 2011 to 2020. The citizens are now expecting more
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from the industry, better standard of treatment care at affordable costs. On the other
hand, Word Health Organization (WHO) is still categorizing India, where citizens
bear “catastrophic costs” cost for their health care(Sriram & Albadrani, 2022). Any
new intervention or technology in medicine needs to go through evaluation whether it
is providing health benefits within the premise of available resource settings(Kobelt,
2013).

The resources for any program are always finite. In most circumstances,
choice of strategies and activities is guided by precedence. In some others, it is guided
by a situational analysis which includes the epidemiological profile of the area i.e.
burden of problem, effectiveness of the intervention etc. (Dang et al., 2016). The
economic evaluation is one such tool to assist in such decision making. It may be
defined as ‘the comparative analysis of alternative courses of action in terms of both
their costs and consequences’(Drummond et al., 2015). The economic evaluation
basically sets out to answer two main questions: first, is linked to the concept of
allocative efficiency i.e. is a health procedure worth doing compared with other
things that can be done with the same resources. Secondly, it addresses the issue of
technical efficiency i.e. Is it beneficial that the health care resources should be spent
in this way, rather than in any other way. This involves addressing issues which are
more local in nature and which involve operational decisions such as how do to
implement a program (Palmer & Torgerson, 1999).

Most of the times costs are evaluated in monetary-terms to directly compare
the available options that allows for a clear evaluation of their respective strengths
and weaknesses. A problem in determining the values of the cost items as for many of
them, there is no straight forward method for valuation. For example, patient time,
that is sacrificed in seeking treatment, is difficult to price. The real societal costs of
services that are availed, like physician's time, are not always clear, as price rates for
these services can be of poor approximation (Drummond & McGuire, 2001). The
most basic methods for economic evaluation includes: cost-minimization, cost-

effectiveness-analysis, cost-utility-analysis and cost-benefit-analysis (Kobelt, 2013).
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2.2 Costing Studies

Costing in healthcare means figuring out the value of everything needed for a
medical treatment, like materials, medicine, doctor and patient time and more. This
helps us see if the benefits of the treatment outweigh the costs (Teisberg et al., 2020).
Health Care Utilization involves tracking or describing the utilization of services by
individuals for preventing, treating health problems, maintaining well-being, or
gaining health-related information (Andersen, 2008) The associated cost or
expenditure involved in the management of disease represents the economic burden of
the disease (Diehr et al., 1999).

2.2.1 Healthcare Utilization

The statement that healthcare utilization in India is skewed towards the private
sector for curative care and towards the public sector for preventive services is
generally accurate (Kalita et al., 2023). However, this pattern does not necessarily
hold true for rare diseases and there are several reasons for this discrepancy,
especially if talk about LIMCs (Schulenburg & Frank, 2015). Most rare diseases
(RDs) are intricate, disabling and potentially life-threatening conditions with a genetic
basis (Valdez et al., 2016). Despite the substantial health challenges and limited
treatments faced by RD patients, their comprehensive impact on healthcare remains
unclear (Opazo et al.,, 2021). Assessing the overall cost and utilization within
healthcare systems is a direct approach to understanding the disease burden of RDs
(Grosse et al., 2016).

The comprehensive healthcare utilization by pediatric or adult populations
with rare diseases (RDs) remains inadequately documented, even in high-income or
upper-middle-income countries. Emerging evidence suggests that RDs might exert a
disproportionate and substantial impact on healthcare, surpassing the prevalence of
RD patients (Schulenburg & Frank, 2015). Pediatric and adult discharges associated
with rare diseases (RDs) were significantly higher than the discharges with common
chronic (CCs) diagnoses. Thus, health-care utilization was significantly high
compared to other chronic diseases. These expenditures contribute almost half of the
US national healthcare expenditure (Opazo et al., 2021). A recent study examining

24



healthcare utilization in pediatric patients total charges for suspected genetic diseases,
many of which are rare, accounted for 46 percentage ($57 billion) of the "national
bill" for pediatric patients in 2012 (Gonzaludo et al., 2019). Treating patients with
rare diseases is often both expensive and challenging. Many of these conditions lack
effective therapies, leading to an inequitable pattern of utilization (Schulenburg &
Frank, 2015). Medical utilization and expenditures of rare disease patients has shown
a trends in inequity in South Korea. The horizontal inequity index (HI) of patients
with rare diseases has shown an increase in inpatient utilization and expenditures in a
pro-rich state. However, health equity studies for other diseases in South Korea
indicated that low-income patients tended to use medical services more than high-
income patients due to their greater healthcare needs (Kang & Choi, 2023). In China
approximately 61.4 percentage of rare disease patients sought medical consultation
from general tertiary medical centers. However, Out-of-pocket expenses constituted
32.9 percentage of the total treatment cost, slightly exceeding the national average.
The influence of urban residency on medical costs and utilization was apparent,
highlighting the necessity for equitable health insurance coverage considering both
common and rare diseases. Thus it is important to consider critical illness insurance
options to make comprehensive healthcare coverage certain (Min, Zhang et al., 2019).
Rare disease is not rare, considering among the largest population in the world. To
attain universal healthcare coverage (UHC), it is imperative to include provisions for
rare diseases (RDs) as part of the Sustainable Development Goals, ensuring that the
RD population receives quality healthcare without financial hardship (Chung et al.,
2023). Strengthening primary health care (PHC) in low- and middle-income countries
has been proven to enhance access and health outcomes (Buendia et al., 2022). A
review about how PHC impacts patients with rare diseases, considering perspectives
from various stakeholders. This review recommends strengthening the primary
healthcare system has positive effects on rare disease patients and enhances overall
healthcare performance. However, attempts to dismantle this system should be
carefully assessed and educational programs promoting its benefits are crucial for
public awareness. Encouraging courses and workshops for healthcare professionals,
emphasizing multidisciplinary teams, can further improve the system (Ferreira et al.,
2023).
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The economic burden linked to DMD is considerable, primarily focusing on
healthcare utilization, caregiving and diverse resource requirements for individuals
affected by the condition (Teoh et al., 2016). The estimates of medical care utilization
and expenditures for individuals under 30 with muscular dystrophies in the United
States reveal significant financial implications. Privately insured individuals with
muscular dystrophy incur approximately $18,930 in incremental annual expenditures,
with medical expenses averaging 10 to 20 times higher than those without the
condition. Particularly, individuals aged 15 to 19 years exhibit the highest number of

inpatient admissions attributed to respiratory infections and cardiac complications.

The socio-economic differences between sub-populations revealed possible
explanations for disparities in care. The study emphasizes the public health concern
associated with the condition and equitable distribution of health care for UHC
(Andrews et al., 2014). A better understanding of service utilization and families'
perceptions can help identify and address potential gaps and barriers in caring for
individuals with DMD, informing public health policies to support these families
(Ferreira et al., 2023). The potential barriers to successful healthcare utilization in
include the absence of tailored informational resources and education to support their
transition from adolescence to adulthood within the healthcare system. Future studies
should investigate the underlying reasons for these barriers and develop optimal
transition programs tailored for males with DMD (Paramsothy et al., 2018). In a
retrospective population-based study on healthcare utilization, including males under
30 years of age in 2017, the first-year post-diagnosis healthcare utilization included a
mean of 0.48 hospitalizations (with a length of stay of 9.37 days), 3.96 general
practitioner visits, 28.52 specialist visits and 20.14 ambulatory care visits. The mean
direct costs amounted to $18,868 CAD in the first year post-diagnosis (Chen et al.,
2022). Inequalities in utilization of healthcare services among patients with muscular
dystrophy were observed (Chung et al., 2023). An analysis of health insurance and
administrative data revealed disparities in healthcare utilization among different racial
groups. Blacks demonstrated lower primary care, specialist care use, therapy and
overall utilization compared to whites and other races. However, they had higher rates

of hospitalization and emergency treatment. The most significant gap was observed in
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outpatient services, with blacks utilizing these services 50 percentage less than whites
and 70 percentage less than others. These findings highlight persistent racial
disparities in healthcare utilization, even among individuals with access to the same
health benefits. Further research is needed to explore additional factors contributing to
these disparities, such as resource awareness, health knowledge, or access barriers like
transportation (Ozturk et al., 2014). Living with rare diseases imposes substantial
burdens on patients, encompassing health, psychosocial, occupational and financial
challenges (Ouyang et al., 2011). The financial burden involves both direct (medical
and nonmedical) and indirect costs, ranging from hospitalizations and medications to
rehabilitation care and support services. The annual costs for certain rare diseases can
extend into millions, placing considerable strain on individuals and their caregivers
(Opazo et al., 2021).

2.2.2 Cost of llIness of Rare Diseases

The cost-of-illness (COI) approach is a comprehensive method to measure the
societal impact of a disease. It considers various factors such as disease incidence,
prevalence, effects on life expectancy, morbidity and QoL. This approach assesses
both direct and indirect financial burdens at different levels from society to
individuals and families, providing a wide-ranging perspective on the disease's overall
impact. It is often referred to as the economic burden of the illness. (Jo, 2014). In the
book elementary economic evaluation in health care descried COI studies are
descriptive, these itemize, price and sum all the costs related to a particular problem
and finally gives an idea of economic burden(Jefferson et al., 2000). The most tedious
is to estimate the intangible costs. A good assessment of an intervention needs to
examine all costs direct as well as consequential irrespective of who are the people
bears them or where they are occurring in society(Drummond & McGuire, 2001;
Drummond et al., 2015).

However, Rice (2000) described cost of illness (COIl) studies and their
importance. COI can be classified into two major categories: (1) core costs are direct
resultant of the illness and (2) cost is related to the costs that includes non-health
costs. There are different perspectives to conduct COI studies: societal, healthcare
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system, third-party players, industries, the government, patients and their families
(Russell et al., 1996). Every perspective has its own different set of cost items does
each perspective finally leads to a different kind of result for the same disease. The
choice of perspective for any study depends upon the research question and among
which group the researcher wants to estimate the economic burden (Afroz et al.,
2018). The societal perspective covers the maximum components of cost and most of
the time this COI is preferred but if the focus is to see the impact of illness on the
patient and their families, we can use participant and family perspectives to have an
insight at a family level. This cost includes out-of-pocket expenditures which are
losses or household production losses (Rice, 2000). Understanding the economic
dimensions and burden of disease is pivotal in securing funding for drug development
initiatives targeting rare diseases. Most studies on rare diseases primarily took the
societal perspective into account, with a significant portion also considering the third-
party payer perspective, which represents health insurance or public healthcare.
However, none of these studies included the perspective of patients or their families
(Bastida et al., 2017).

Conventionally, cost is divided into three major domains direct cost indirect
cost and intangible cost. Intangible costs are difficult to measure and also there are
related controversies, so they are often not considered in COI studies (Yousefi et al.,
2014). Breakdown of the types of costs that are typically considered to understand the
economic impact of a disease, involves considering various costs. These costs are
categorized as direct (medical & non-medical expenses), indirect (productivity loss)
and intangible cost (pain and reduced QoL). Additionally, preventive measures,
research and development and public health initiatives play a role in managing the

overall economic burden of the disease on society(Hu & Wagner, 2000).

In a comprehensive review of COI studies across 42 rare diseases in 25
countries, a notable portion focused on DMD. The predominant research approach
involved prevalence-based estimation with cross-sectional designs and a bottom-up
methodology. Data collection relied heavily on questionnaires administered to
patients or caregivers (67 percent), although databases or registries were also used in

48 percent of the studies. The inclusion of costs related to lost productivity, non-
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medical expenses, and informal care costs was observed in 68 percentage, 60
percentage, and 43 percentage of the studies, respectively. The majority of studies on
rare diseases were conducted in European countries, with the USA being the second
most common location for research (Pérez et al., 2021). The COI of rare diseases
(RDs) in Hong Kong, where approximately one in 67 individuals live with one or
more rare diseases, was estimated to be HK$1,594,339,530 (approximately
US$204,402,504). This constitutes 4.3 percentage of all inpatient costs during the
period of 2015-2016 (Chiu et al., 2018). In 2020, a cross-sectional study estimated the
total societal cost of rare diseases (RDs) at $484,256 per patient per year, with
significant variation (SD $730,736; range $2,920-$6,161,275). The pediatric RD
patients had notably higher annual costs ($840,908; SD $954,250) compared to
patients from adult age group ($324,126; SD $534,329) (p < 0.001) (Chung et al.,
2023).

The cost of illness for DMD in 2012 varied annually from €7,657 in Hungary
to €58,704 in France. Non-healthcare expenses made up 64-89 percent of the total,
with informal care being a significant factor (Bastida et al., 2017). Annual healthcare
costs averaged $10,046 AUD per individual, significantly surpassing average health
expenditures in Australia. The total mean cost was $46,700 (median $32,300), with
healthcare expenses making up 22 percent of this amount (Teoh et al., 2016). A
multicentric (cross-sectional) study across Germany, Italy, the UK, and the US
estimated the average annual direct cost of illness per patient between $23,920 and
$54,270 (2012 international dollars), 7 to 16 times the average per-capita health
expenditure. Indirect costs, making up 71 percent of total costs, were significant. The
total societal burden ranged from $80,120 to $120,910 per patient annually, increasing
with disease progression, while the household burden ranged from $58,440 to $71,900
(Landfeldt et al., 2014).
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Table: 2.2.1 Cost Profile of the Reviewed Studies Globally

Publication o
Author Cost of Individual/Household per year
Year

In a multicentric cross-sectional study design, German, Italian, United Kingdom and United

States. The mean per-patient annual-direct-cost of illness was estimated to range $23,920 and
Larkindale etal. | 2014 $54,270 (in 2012 international dollars). The total societal burden per patient year ranged from

$80,120 to $120,910 and increased significantly with disease progression. The household

burden was estimated to range from $58,440 to $71,900 per annum.

Annual burden of DMD €78,913, while BMD's total costs were €39,060 in Germany. For

DMD, the total mean annual direct medical costs were €19,346, and the direct non-medical
Katz et al. 2014

costs were €30,884. For BMD, the total mean annual direct medical costs were €5,140, and

the direct non-medical costs were €12,471.

Annual mean healthcare-costs are $10,046 Australian dollars per affected individual. The
Teoh et al. 2016 ) o

mean total cost was $46,700 with healthcare costs contributing 22% of the total costs

Direct annual cost for DMD (incl. hospital, test, monitoring etc.) was $23,005 in a study from
Thayer et al. 2017 )

United States.
Bastida et al. 2017 Estimated as annual cost per person (DMD) from €7657 in Hungary to €58,704 in France.
Conway et al. 2022 Direct annual cost (incl. hospital, monitoring, test etc.) $174,701 in Midwestern states of US.
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2.2.3 Direct Cost

The direct costs include the medical treatment/ management related to the disease and
the related complications (Afroz et al., 2018). Direct cost is further divided into two types:
Direct health related costs including hospitalization, outpatient services charges/user charge,
ancillary services, overhead allocation for fixed costs of utility items, variable costs of utility
items, training in new procedures, monitoring costs, diagnostic costs, consumable supplies,
personal time, equipment, cost of drugs, devices provided by the household, cost of
rehabilitation services, cost related to training and education of patients and their caregivers
example self-care training life support skill training (Shankar et al., 2020). The direct non-
health related costs including transportation to appointments, boarding logging, and
caregiving for housekeeping or childcare, which aren't directly medical but are part of the
overall cost of healthcare. The direct costs are much higher for chronic disease than acute
diseases or communicable diseases (Jo, 2014).

In 2020, the average annual cost of rare diseases (RDs) in Hong Kong was estimated
at HK$441,951 (US$56,660) per patient. This included 38.9 percent for direct healthcare
costs and 61.1 percent for direct non-healthcare and indirect costs. The total economic impact
of RDs in Hong Kong was projected to exceed HK$53 billion (US$6.8 billion) for the year.
Despite RD patients making up only 1.5 percent of the population, their direct healthcare
costs represented 11.4 percent of Hong Kong's total healthcare expenditure (Chung et al.,
2023).

The estimated annual per-patient costs for DMD in US in 2014 were $50,952. When
considering the entire population, the national costs amounted to $787 million for DMD.
Medical costs were predominantly drove by outpatient care, whereas nonmedical expenses
were affected by the necessity to adapt housing for the patient and the expenses associated
with caregiving. Income loss was significantly associated to the level of care demanded by
the patient (Larkindale et al., 2014). A study from Germany findings revealed that the
estimated annual burden of DMD, including direct medical & non-medical, informal care and
indirect costs was collectively €78,913, while BMD's total costs were €39,060. The total

mean annual direct medical costs were €19,346, and the direct non-medical costs were
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€30,884. For BMD the total mean annual direct medical costs were €5,140, and the direct
non-medical costs were €12,471.(Katz et al., 2014). The study conducted in the US assessed
the direct costs associated with a rare disease, Duchenne Muscular Dystrophy (DMD), in a
commercially insured population from 2000 to 2009. Comparing DMD patients (n = 75) to
controls (n = 750) in a 1:10 ratio, matched by age, gender, and region, the results revealed a
10-fold increase in healthcare costs for DMD patients compared to controls ($23,005 vs.
$2,277, P < 0.001). Particularly, costs were significantly higher for DMD patients aged 14-29
years ($40,132 vs. $2,746, P < 0.001), highlighting the substantial and age-dependent
economic impact of DMD on healthcare resources in the United States (Thayer et al., 2017).
In another study examining direct costs based on claims in 2018, per-patient cumulative costs
from ages 5 to 25 were projected. The estimation considered a diagnosis at age 5,
independent ambulation until age 11, and survival until age 25. The 20-year per-patient
cumulative cost was $174,701 with prednisone ($2.3 million with deflazacort). Additionally,
expected out-of-pocket expenses associated with events and medications were $12,643
($29,194). The study suggested that standardized monitoring of disease progression and
treatments may contribute to reducing the overall costs of illness (Conway et al., 2022).
However, Ryder et al. (2019) conducted a systemic review of the burden, epidemiology, costs
and treatment of DMD. The study was aimed to look much it costs to have DMD and how it
affects a person's quality of life. The review concluded that the economic cost of DMD
climbs dramatically with disease progression was rising as much as 5.-7 fold from the early
ambulatory phase to the non-ambulatory phase (Ryder et al., 2017). The annual direct cost-
of-illness per-patient for DMD in the year 2012 in international dollars varied across different
countries: Germany: $42,360, Italy: $23,920, United Kingdom: $54,160 and United States:
$54,270(Landfeldt et al., 2014).

2.2.3.1 Out-of-Pocket (OOP) Expenditure

The out-of-pocket payments (OOPs) as “direct payments made by individuals to
health care providers at the time-of-service use”. OOPs refer to direct payments made by
individuals for healthcare services, excluding prepayments through taxes or insurance

premiums (WHO, 2023). However, unregulated healthcare expenses pose a significant barrier
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to essential medical care, leading to high out-of-pocket payments that risk financial security.
In resource-limited settings where healthcare resources are scarce, patient fees become
crucial for healthcare workers' income (Nundoochan et al., 2019). However, a challenge
arises when these fees take precedence over providing necessary care, potentially hindering
programs aimed at assisting those who cannot afford healthcare. This situation complicates
efforts to ensure affordable care for all, emphasizing the importance of controlling healthcare
costs (Mosadeghrad, 2014). Indicators like catastrophic health expenditure (CHE) and
impoverishing health expenditure (IHE) gauge the impact of out-of-pocket payments on
households' financial well-being, providing insights into a health system's financial protection
performance (Prinja et al., 2019; Sriram & Albadrani, 2022).

Currently, research on rare diseases (RDs) tends to focus on assessing direct medical
costs from the viewpoint of the healthcare system (Schulenburg & Frank, 2015; Teoh et al.,
2016; Walker et al., 2017; Chiu et al., 2018; Opazo et al., 2021). Consequently, these
estimates fail to capture out-of-pocket (OOP) expenditures, which represent additional
healthcare costs that is not roofed by the health system. OOP expenses may lead patients to
make choices between healthcare and other essential needs (Chung et al., 2023). The
financial risk can be assessed using two indicators: household expenditure and out-of-pocket
health-expenditure (Chauhan et al., 2018). The catastrophic health expenditure (CHE) is a
certified measure for monitoring financial protection within the sustainable development
goals. It identifies households where out-of-pocket health expenditure exceeds available
resources (Prinja et al., 2019). CHE identifies the households that are drawn into poverty due
to this massive out-of-pocket health expenditure. According to Chauhan et al. (2018) the cost
of manage head and neck cancer in tertiary care center in Northern India. Using the COI
approach, information on out-of-pocket (OOP) expenditure from patients. The average
amount spent on different therapies range from 312,575 (USD206) to 265,257 (USD 1069).
The study had limitations in assessing indirect costs such as lost income. It only accounted
for the time spent away from work during hospital treatment. For chronic illnesses like
cancer, where sickness duration is significant, lost wages could constitute a substantial part of
overall expenses. Additionally, analysis did not include productivity loss from premature
death, another aspect that could impact the overall economic assessment (Chauhan et al.,
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2018). In a limited number of studies addressing financial challenges due to OOP health
expenditure related to RDs, two indicators CHE and impoverishing health expenditure (IHE),
were assessed. The CHE identified households with OOP health expenditure surpassing 10
percent, 25 percent, and 40 percentage of total household income, indicating
"catastrophically™ huge spending with respect to available resources (Wagstaff et al., 2018a).
The IHE identified households that are pushed down below the poverty line due to OOP
health spending, utilizing both the $1.9 and $3.1 per day poverty lines. These indicators
helped assess the proportion of patients at risk of financial hardship within the cohort
(Wagstaff et al., 2018b).

2.2.4 Indirect Cost or Caregiver Burden

The informal caregivers, comprising family, friends, and neighbors, provide
uncompensated care, known as informal care. This involves various costs, including expenses
for home adjustments and durable goods (Wimo et al., 2002). However, quantifying the value
of time invested by informal caregivers is challenging, as it requires translating time into
monetary terms for cost-effectiveness analysis. This valuation involves considering the time
spent and its monetary value, encompassing paid work, unpaid work, and leisure time(Smith
& Wright, 1994). In addition to direct expenses, patients and their families also face indirect
costs, such as lost productivity due to work disruptions for both the patient and
caregivers(Prinja et al., 2019). Indirect costs include productivity loss or productivity cost
lost due to morbidity, mortality, impairment, job abstinence. It also includes forgone leisure
time spent by families and visitors attending patients. Indirect costs form “a part of the social
welfare losses due to diseases, while the remaining welfare losses are represented by the
losses in healthy time resulting from pain, suffering and grief caused by diseases” (Rice et al.,
1985).

A study from Hong Kong assessed the indirect cost associated with a patient's rare
disease (RD) condition was assessed by considering labor productivity losses for both the
patient and informal caregivers, as well as the consumption of healthcare services. The
human capital approach, which evaluates time away from work according to wage levels, was

utilized to gauge productivity losses. The resulting annual indirect cost was valued at $
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103,535 per patient. However, caregivers' productivity losses contributing significantly at
67.7 percent. Among patients receiving informal care support, 68.9 percent of unpaid
caregivers experienced employment impact (81.8 percent for pediatric patients, 59.4 percent
for adults). The annual cost of forced un-employment or retirement and absenteeism in
unpaid caregivers was estimated at $43,538 and $26,517 per patient, respectively. The
employment was disrupted in 67.6 percentage of the 102 adult patients employed fulltime or
parttime before the RD diagnosis, resulting in a annual total “productivity loss” of $ 46,550
per adult patient (Chung et al., 2023).

In 2012 per-patient annual informal care cost of illness for DMD exhibited notable
variations among different countries. Specifically, Germany recorded the highest cost at
$18,530, followed by the United Kingdom with $14,340, Italy at $13,160 and the United
States at $13,370. These costs encompass the expenses associated with informal care
provided by family members, friends, or neighbors. Additionally indirect cost of illness due
to production loss, reflecting the economic impact of work disruptions, also differed across
nations. Germany experienced the highest indirect cost at $20,770, followed by the United
States with $21,550, the United Kingdom at $18,700 and Italy with $18,220. These findings
highlight the economic burden of DMD, in view of both direct informal-care and the indirect
costs were associated with productivity loss (Landfeldt et al., 2014). The parents of DMD
patients tended to quit or reduce employment around stage Il of the disease, while many
BMD patients were in stage 11/IV when parents stopped working. On average, parents missed
14.5 working days yearly due to their son's disease, with 60 percentage of DMD parents
feeling career limitations and 49 percentage earning less due to their son's illness. Although
gross salaries were similar in 2013 (DMD: €24,168; BMD: €27,414), the progression of the
disease led to decreased earnings. Indirect costs, including absenteeism and reduced working
time, were significantly higher for DMD (€7,220) compared to BMD (€2,527) in 2013.
Moreover, over half of DMD parents and 23 percentage of BMD parents developed medical
problems due to their son's disease, leading to increased medical treatment consumption. The
study emphasizes how the physical and mental well-being of parents correlates with the
severity of their son's impairment, impacting their caregiving, work, and incurring indirect
costs (Katz et al., 2014).
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Landfeldt et al. (2017) estimated the mortality cost of the DMD. The study had the
objective of estimating the mortality cost of DMD. Each patient who would have remained
alive was allocated a lost life-year and subsequently mean total number of life-years lost due
to DMD was calculated, specific to each country. To calculate the mean mortality cost the
estimated mean number of life-years lost was multiplied by a societal WTP for a life-year.
Across the studied countries, estimated mean total national annual mortality cost of DMD
ranged from €248 million to €1208 million, constituting between 50 percent and 62 percent
of our previous estimates of the total burden of illness. The cost associated with excess
mortality was found to be the largest cost component of the disease burden, followed by costs
associated with impaired quality of life. The present study or related studies may contribute
to the acceleration of payer negotiations, such as the pricing and reimbursement of new
therapies(Landfeldt et al., 2017)

Information regarding the economic burden of disease is very important for the best
use of health care resources especially in limited-resource settings. Chronic diseases places a
significant economic burden, particularly on patients in low and lower-middle income
countries. There is a significant opportunity to contribute methodologically rigorous research
to enhance the accuracy of cost estimation and enable better comparisons between studies
(Afroz et al., 2018).

The financial impacts of RDs needs a comprehensive evaluation is crucial as RDs are
often chronically devastating, necessitating care for life-time from formal or informal
caregivers. Evaluating socio-economic costs from multiple perspectives (different societal
levels ) provides a holistic understanding of RD impacts on various stakeholders and
financial hardships (Pérez et al., 2021). Currently, economic cost of DMD is not known in
LMIC. However, several studies have evaluated the economic burden in European or
Western settings. These studies have shown the severe financial impact of disease over
society. The micro-costing method was used to examine the economic burden of Duchenne
and Becker’s Muscular dystrophy (Katz et al., 2014).
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2.3 Quality of Life

Traditionally the impact of health care has been measured in terms of its effects on
mortality, since health is much more than merely being alive, its effect on morbidity is
increasingly being considered(Braveman & Gottlieb, 2014). Quality of Life (QoL) is a
measure of an individual's overall well-being, encompassing physical, emotional and social
aspects and is influenced by their perception of various important life factors, whether health-
related or social (Tully et al., 2019).

The two-basic burden related to DMD are emotional and economical apart from the
health-related events directly effects the quality of life(Uttley et al., 2018). Despite parents
highlighting the significance of quality-of-life challenges for children with DMD, there's
limited information on their actual QoL (Webb, 2005). The progressive decline in strength
and loss of the ability to engage in activities with peers can result in social exclusion and
isolation, potentially shaping how boys with DMD perceive their QoL (Bothwell et al.,
2002).

Psychological challenges affecting family members of individuals with DMD include
the unpredictable progression of the disease, societal stigma, maternal guilt regarding genetic
transmission and intrusion by extended family (Kerr & Haas, 2014). Brothers may experience
jealousy due to the attention given to the affected sibling, while sisters might adopt an
overprotective maternal attitude. These factors contribute to the complex emotional dynamics
within the family (Buchanan et al., 1979). Therefore, it is crucial to assess the stress levels
and coping abilities of family members, as these factors can directly influence the quality of
life for both the family and the patient (Read et al., 2011).

2.3.1 Health-Related Quality of Life in Patients with DMD

In lieu of no cure for DMD, clinical management focuses on symptom treatment,
slowing progression and optimizing patients’ Health-Related Quality of Life (HRQoL)
(Powell & Carlton). HRQoL is defined as the health-related aspects of quality of life,
capturing the influence of the disease and its treatment on disability, daily functioning and the
individual's ability to lead a fulfilling life based on perceived health (Powell et al., 2020). In
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the literature, the terms QoL and HRQoL are often used interchangeably, despite having
distinct definitions. The World Health Organization Quality of Life Group defines QoL as
‘individuals' perception of their position in life, considering cultural and value systems and in
relation to their goals, expectations, standards and concerns. ("The World Health
Organization Quality of Life Assessment (WHOQOL) 1995). HRQoL, on the other hand,
narrows this concept, concentrating specifically on how illness and treatments affect a
person's life (Civita et al., 2005). HRQoL excludes dimensions of life, like environmental
quality and political stability, that are beyond the influence of healthcare interventions
(Guyatt et al., 1993). It specifically focuses on aspects directly impacted by health and

medical treatments.

The impact of the disease on quality of life for both patients and caregivers was
evaluated using a range of generic and disease-specific measures. The Pediatric Quality of
Life Inventory (PedsQL) was the most commonly used tool, featured in five studies. Other
instruments included SF-36, WHOQOL-BREF, Life Satisfaction Index for Adolescents (LSI-
A), Hospital Anxiety and Depression Scale (HADS) (0-21), Children Health Questionnaire
(CHQ), KIDSCREEN-52 and Fatigue Severity Score (0-5) (Ryder et al., 2017).

In a study encompassing patient-caregiver pairs from Germany, Italy, UK, and the
USA, HRQOL was evaluated using the Health Utilities Index questionnaire (HUI) and the
Pediatric Quality of Life Inventory (PedsQL). Despite the majority of caregivers (>84
percent) perceiving their patients as being in good health, irrespective of ambulatory class,
the mean patient utility significantly decreased from 0.75 in early ambulatory males to 0.15 in
the most severely affected patients. Similarly, patient PedsQL scores (0-100) declined from
80 to 57 across different ambulatory classes. This indicates a marked reduction in HRQOL in
DMD patients compared to the general population, with significant associations observed
with disease progression (Landfeldt et al., 2016). In comparison to healthy children, both the
physical and psychosocial QoL for boys with DMD are notably lower. According to self-
reported psychosocial QoL, it tends to be higher in older boys (1318 years) than in younger
boys (8-12 years) and is not associated with the use of mobility aids (Uzark et al., 2012). The

agreement between parents and children in reporting (QoL) was generally fair to poor. This
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suggests that using proxy reports from parents may not accurately reflect the child's own

perception and experience of QoL (Wei et al., 2017).

The PedsQL correlates with the level of impairment at baseline, but not changes over
12 months. Additional studies comparing different assessment tools are necessary to gain a
better understanding of the intricate relationship between HRQOL and functional
performances (Messina et al., 2016). In DMD patients under non-invasive ventilation (NIV),
both respiratory impairment and sleep quality independently predicted poor QoL. The
significance of sleep quality in DMD is sometimes overlooked, but it should be carefully
addressed to enhance overall QoL (Crescimanno et al., 2019). Additionally, longitudinal
studies have an advantage of monitoring changes in HRQOL over time can be done,
particularly in the context of a progressive disease (Wei et al., 2016). The previous literature
regarding the QoL in DMD patients has remained inconsistent, very few studies reported
reduced QoL while others concluded no difference between the QoL of children with DMD
and healthy children (Wei et al., 2017). The study conducted by Malcolm Kohler et al. (2005)
concluded that QoL in DMD children is not correlated with the amount of disability they are
having neither with requirement of any kind of intervention. This is quite contradictory that
children with severe disabilities had a very good quality of life (Kohler et al., 2005).

The EuroQOL five dimensions questionnaire (EQ-5D) is a widely used tool for
assessing HRQOL by measuring various aspects of well-being, including physical, emotional
and social functioning (Gusi et al., 2010). This tool is holistic and utility score, expressing
Quality Adjusted Life Years (QALY), often used in cost-effectiveness analyses for evidence-
based decision-making. Consequently, EQ-5D serves as a valuable tool for health outcomes
studies and economic analyses(Yang et al., 2019). The HRQOL for adult patients from
Hungary and France was evaluated using country-specific tariffs to calculate EQ-5D utility
scores (Carr-Hill, 1992). The assessment revealed an EQ-5D Visual Analog Scale (VAS)
score of 50.5 and an EQ-5D index score of 0.24 for these patients. These scores provide
insights into the perceived health status and overall well-being of adult patients in Hungary
and France, offering a quantitative measure of their qualityof life based on the EQ-5D
instrument (Bastida et al., 2017). Use EQ-5D to assess health status in Duchenne Muscular

Dystrophy is suitable for wholistic measure of QoL and more comparable across different
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diseases. While other measures may be more tailored to specific DMD outcomes, the results
from EQ-5D have value that aids in deriving a utility index, contributing to QALY
calculations and facilitates cost-effective analysis detection (Crossnohere et al., 2021)

2.3.2 QoL in Caregivers with Patients with DMD (Caregiver Burden of DMD)

The caregiver burden is defined as the extent to which caregivers perceive that
providing care has negatively affected their emotional, social, financial, physical and spiritual
well-being (Fau et al., 1986). The measurement of QoL may vary based on the perspective.
The parent proxy-reports become important when a child is too young or unable to self-report
QoL. However, differences between self and proxy reporting are recognized across various
health conditions, including DMD (Powell et al., 2020). The parents of children with
disabilities often report lower HRQoL for their children compared to the children's self-
reported assessment (Capitello et al., 2016). The carer’s perspectives both for their child and
their own QolL, are crucial for gaining a comprehensive understanding of the underlying
themes related to QoL (Marques et al., 2013). The previous studies to explore the QoL of
caregivers of individuals with DMD. have categorized identified themes of QoL into four
domains: i. physical; ii. psychological; iii. social; and iv. well-being. The findings highlights
the need for considering the broader impact on the QoL of both caregivers and the wider
family of individuals with DMD (Uttley et al., 2018). A study indicates that adults with DMD
in Western Europe exhibit higher HRQoL scores compared to those in Eastern European
countries (Steffensen et al., 2015). The provision of formal care to patients and their families
differs across countries (Cavazza et al.). Notably, a study conducted in India observed that
participating caregivers were predominantly male, potentially influenced by cultural
disparities in research participation (Thomas et al., 2014).

There is heterogeneity in the QoL of caregivers and it is not consistent across various
geographical regions. However, positive associations were identified with patient age,
ambulatory status and/or ventilatory support, impacting informal care hours, physical and
cognitive challenges, household cost burden with caregivers burden( Katz et al., 2014,
Landfeldt et al., 2016). While Baiardini et al (2011) found that family strain was not

influenced by disease progression (Baiardini et al., 2011). However, a strong association
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between anxiety and depression in caregivers with patient’s health and mental status, but not
with ambulatory status (Landfeldt et al., 2016). According to Reid (2001) discovered that
family stress correlated with psychosocial adjustment and intellectual function of the patient,
rather than socio-demographic variables like age, education and wheelchair use (Reid &
Renwick, 2001).
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Table: 2.3.1 QoL of DMD patients and their caregivers, Reviewed Studies Globally

Author

Publication
Year

Tool Used

Study Area

Main Finding(s)

Kohler et al.

2005

Short-Form 36 (0-100)

Zurich,
Switzerland

Non-ventilated patients and Ventilated
patients

Short-Form 36 physical function scores
were massively reduced in both groups (1 +
2, and 0 0, respectively)

Physical component summary (35 + 6 and
31+ 6)

Bendixen et al.

2012

PedsQL 3.0
CAPE

Florida, US

Perceived QoL was markedly diminished in
children with DMD relative to unaffected
controls, except in  the  emotional
domain.

Katz et al.

2014

PedsQL

Germany

PedsQL: DMD: 56; BMD: 76

caregivers, 29% stopped working, and 38%
reduced their working hours to care for
their sons. 58% diagnosis of sleep
problems, 88% experienced back pain,
depressed: 32% :faced anxiety attacks:
31%. Informal care: 9 hrs/day.

Pangalila et al.

2015

Short-Form 36 (0-100)

Spierziekten
Nederland

Fatigue impacts overall qualityof life and
physical health/environment, while anxiety is
linked to the psychological domain of “quality
of life”.

Moura et al.

2015

WHOQOL-BREF and the
ZBI (Zarit Caregiver Burden
Interview)

Brazil

Mean WHOQOL score: 14.0

Mean ZBI score: 26.

Caregiver burden was positively associated
with patient age.
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The EQ-5D-3L; VAS; the SF-

Germany, Italy,

Mean EQ-5D-3L utility 0.81, mean VAS score
0.74,
mean SF-12 Mental Health Component

Landfeldt et al. 2016 12 Summary Score 44 and mean ZBI score 29.
Health Survey and the ZB UK &USA Half of all
caregivers reported being moderately or
extremely anxious or depressed
Adolescents with DMD experience poor QoL
HrQoL.: Short Form 36 (0-100) . and HRQoL, with notable impact on social
L l. 201 T . . .
ueeta 016 Global QoL: WHOQOL-BREF atwan activities. Functional performance is correlated
with QoL in this context.
Health Utilities Index HUTI: 0.75 in early ambulatory males to
Questionnaire (HUI) Score ( 0.15 in the most severely affected
0-1) Germany, Italy, | PedsQL: 80 ambulatory
Landfel l. 201 - . .
andfeldtet, a 016 Pediatric QualityofLife UK & USA 57 most severely affected
Inventory (PedsQL) Score 0-
100
PedsQL (patient baseline Vs 12 month): 81.4
. PedsQL™ Neuromuscular (£12.8) Vs 81.2 (x13.3) (p=0.77)
Messina et al, 2016 Module (NMM) Ttaly PedsQL (Parents Proxy baseline Vs 12 month):
75.8 (£15.6) Vs 71.3 (£16.6) (p=0.00)
Mean EQ-5D-3L utility; mean VAS score,
mean ZBI score, mean hours of informal
) care/weekly:
EQ-5D-3L Bulgeaer:z;aFnrance, Bulgaria: 0.51, 0.56, not reported, and 74;
Cavazza et al. 2016 7Bl Hungary Iilaylly France: 0.66, 0.60, 15 and 65;
Sweden & UK Germany: 0.69, 0.69, 35 and 45;

Hungary: 0.69, 0.78, not reported and 55
Italy: 0.78, 0.78, 25 and 59
Sweden 0.61, 0.68, 33 and 62
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UK: 0.72, 0.82, 31

Wei et al

2017

PedsQL V.04
Quality of My Life (QoML)
(Global health)

Canada

PedsQL (Patient: 58.3; Parent Proxy: 51.9)
QoML (Patient: 78.7; Parent Proxy: 70.0)
Quality of Life (QoL) and Health-Related
“Quality of Life” (HRQoL) are connected yet
distinct concepts, as reported by both children
with Duchenne Muscular Dystrophy (DMD)
and their parents.

Bastida et al.

2017

EuroQol 5-domain (EQ-5D)

Spain

EQ-5D VAS score and EQ-5D index scores for
patient 50.5 and 0.24 and EQ-5D VAS and EQ-
5D index scores for caregivers were 74.7 and
0.71

Crossnohere et al.

2021

EuroQol 5-domain (EQ-5D)

USA

EQ-5D index was higher in ambulatory than
non-ambulatory patients (0.60 v. 0.30)
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2.4 Challenges in the Management of Rare or Orphan Diseases

Rare diseases (RDs) pose a global health-care challenge, impacting an estimated
400 to 700 million individuals worldwide (Rodwell & Ayme, 2015). Thus rare diseases
are not that rare with over 10,000 recognized rare diseases, they are typically severe,
limiting QoL, and potentially life-threatening (Stoller, 2018; Wakap et al., 2020). It is
important to understand the challenges that limits management of disease, so as to

develop a coping mechanism adressing those challenges.

2.4.1 Challenges in Service Utilization for Rare diseases (Duchenne Muscular

Dystrophy

1. Ignorance

a) Limited expertise: Rare diseases often require specialized knowledge and expertise
for diagnosis (genetic testing and advanced diagnostic tools) and treatment (Adachi et
al., 2023). Public healthcare facilities in India significantly lacks the specialized
medical professionals or resources needed to effectively manage rare diseases
(Ferreira et al., 2023).

b) Lack of awareness: Many healthcare providers may not be familiar with them. This
lack of awareness can lead to misdiagnoses or delayed diagnoses (Stoller, 2018).

2. High treatment cost: Healthcare is too costly, limited or even unavailable and often
lack well-established treatments or medications due to their rarity and the limited
research and development efforts focused on them (Pérez et al., 2021).

3. Unmet medical needs: Major definitive treatment available for rare diseases,
healthcare utilization may be primarily focused on diagnostic services and even these
services can be challenging and time-consuming for patients and their families
(Schulenburg & Frank, 2015). There is demand for increased efforts in early disease
diagnosis, including awareness campaigns, screening programs and education for
healthcare providers at the community level to identify rare diseases as early as
possible (Valdez et al., 2016).

4. Genetic/ runs in families: People conceal the disease as it is often associated with
disabilities and life threatening (Liang et al., 2023). This stigma leads to major barrier
in the prenatal diagnosis and prevention of spread disease (Zhu et al., 2017).

5. Difficult to follow-up: Limited accessibility to diagnosis and treatment often leads to

loss to follow-up (Esquivel-Sada & Nguyen, 2018).
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6. Multidisciplinary (co-ordination difficulties among different disciplines): Most of
the rare diseases are chronic, lifelong and usually affecting multiple organ-systems.
The management approach is multidisciplinary and long-term. Comprehensive
approach to rare disease management that includes not only diagnostic services but
also specialized care, rehabilitation and long-term support for patients (Bushby et al.,
2010). A model of care that tailors healthcare services to the individual needs of
patients with chronic diseases, emphasizing better outcomes and improved “quality of
life” (Wigert & Wikstrom, 2014). Patients and their families with rare diseases often
have a strong desire for treatments that can improve their quality oflife and potentially
extend lifespan. While definitive cures may not always be available, various
supportive and medical interventions can be crucial in managing rare diseases
effectively (Sirari et al., 2023).

2.4.2 Strategies to Manage the Challenges

a. Geographical Accessibility: Improved geographical access to healthcare services
in remote areas is crucial for rare disease patients, reducing loss to follow-up and
promoting timely, equitable care (Gilkey et al., 2022). This ensures that
individuals in underserved regions receive necessary healthcare interventions,
ultimately improving their overall health outcomes ( Valdez et al., 2016; Kalita et
al.,, 2023). Despite geographical challenges, addressing rare diseases in
underserved areas remains essential due to the nation's limited specialists in this
field (Ferreira et al., 2023). Efforts to expand healthcare access and specialist
training are crucial for better rare disease management (Kalita et al., 2023).

b. Teleconsultation services: Incorporation of teleconsultation into the healthcare
system, making quality healthcare services more accessible, especially for patients
facing geographical barriers ( Valdez et al., 2016; Gilkey et al., 2022).

c. Research Funds: Given the absence of definitive treatments for many rare
diseases, there's a critical demand for increased research funding. These funding
are essential to gain a better understanding of the prevalence and characteristics of
these conditions, paving the way for improved treatments and management
approaches (Stoller, 2018).

d. Capacity Building: Demand for educational outreach sessions aimed at building
the capacity of peripheral healthcare services, including healthcare providers and

community healthcare workers, to enhance their ability in detecting and managing
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the rare diseases effectively (Opazo et al., 2021). Patients and their families may
find it challenging to access appropriate care and if any treatment or management
options are available, they may indeed be more likely to be found within the
public healthcare system or through specialized government programs or
initiatives. This deviation from the typical healthcare utilization pattern, where
private healthcare is often preferred for curative care, underscores the unique

challenges and circumstances associated with rare diseases in India and globally.

In India “Ministry of Health and Family Welfare” also felt the need to address the
issues related to rare diseases, which was reflected in the National Health Policy 2017 of
India. Government of India approved a separate “National Policy for Rare Diseases
(NPRD) 2021,”. The policy's fifth key principle is Patient Centered Care (PCC) and QoL.
(The National Health Policy-2017, 2017). Long-term follow-up is crucial for chronic rare
diseases, but data on treatment outcomes are often lacking. High treatment costs
contribute to economic strain, especially in resource-constrained settings like India. The
condition DMD is classified as Group 3 diseases in NPRD 21. The “Indian Council of
Medical Research” (ICMR) introduced a national registry for RDs involving centers
across the country. Centres of Excellence (COEs) are designated tertiary hospitals for rare
disease diagnosis, prevention and treatment. COEs develop protocols for early diagnosis,
care coordination and improving the quality of life. Tertiary prevention focuses on
providing better care and rehabilitation for patients with advanced rare diseases. These
centers are also engage in education, training, screening, diagnostics, research and
treatment. The policy recommends a focus on indigenous research and producing
medicines at local level, research work related to low-cost treatment for rare diseases,

screening and early detection for rare diseases (National Policy for Rare Diseases, 2021).

The GOl is offering financial aid through the Rastriya Arogya Nidhi scheme. Under
this, up to Rs. 20 lakhs of support will be provided by the Central Government for one-
time treatment of rare diseases listed in Group 1. This assistance is not confined to Below
Poverty Line (BPL) families; around 40 percent of the population eligible under the
Pradhan Mantri Jan Arogya Yojana norms can benefit from this aid. The treatment will
take place exclusively in government tertiary hospitals (Access health international,
2016).
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2.5 Patient Empowerment

The entire world is witnessing a new paradigm shift to resolve any problem from
mechanistic or Newtonian worldview to holistic view that includes human values and
creativity. However, the reductionistic approach which isolates health issues, still
dominates the scientific fraternity (Morin, 1992). An inclusive paradigm consists of two
key elements: patient self-empowerment and holism. Self-empowerment involves
developing skills, having control over resources, making autonomous decisions and
taking ownership of one's own health (Rothman & Wagner, 2003; Wasilewska et al.,
2020).

2.5.1 Patient or Consumer Engagement

Patient engagement in healthcare is seen as a game-changing "blockbuster drug"
of this century, capable of achieving the "triple aim" of better health outcomes, improved
patient care, and reduced costs (Clancy, 2011). The concept of patient engagement is
borrowed from marketing, where customers are the center of attention and their

satisfaction and engagement are crucial (Graffigna et al., 2014).

Creating personalized interventions is crucial to engage patients continuously in
managing their own health (Coulter, 2012). Patients and caregivers should have access to
information about their condition, treatment choices, healthcare resources, support
networks and relevant policies. This knowledge empowers individuals to make informed
health decisions and play an active role in their well-being (Gruman et al., 2010). Using
healthcare models that enhance this empowerment can make care more cost-effective,
especially for those with long-term conditions. This approach is highly needed in today's
healthcare landscape (Chen et al., 2016). Patient engagement can be achieved via patient-

centered care model (Tosto et al., 2023).

2.5.2 Patient-Centred Care (PCC)

As the name suggests patient are at the center of the PCC frame work (Wigert &
Wikstrom, 2014). Patient-centred care increases adherence to management protocols and
thereby reducing morbidity and improving QoL for patients (Navon et al., 2006). The
outcome can only be optimized when patients are actively participating in their

management and taking responsibility for their own health (Bauman et al., 2003). The
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PCC practices are linked to good communication, shared decision-making and patient
education. Healthcare providers acknowledge PCC's significance, especially for long-
term illnesses (Robinson et al., 2008). The three simple routine steps in practicing PCC
model are: Firstly, establishing partnership with patients; secondly shared decision
making with the patients and lastly documentation. Documentation not only gives
information but also helps in keeping transparency and continuity between the patient and

health care provider (Ekman et al., 2011).

A qualitative study explored that committed senior leadership, clear
communication between provider and the patient, active engagement of patients and
families, their feedbacks and capacity building of staff were the key facilitators in
delivering patient-centered care (Luxford et al., 2011). The major bottleneck in delivering
PCC is the organizational cultural transmission from ‘provider-focus’ to ‘patient
focus’(Bertakis & Azari, 2011b). To have an efficient healthcare delivery system, it's
important to explore strategies e.g PCC that can enhance capacity and effectively achieve
these objectives in various cultural and economic settings (Berwick et al., 2008). A
randomized controlled trial was conducted to assess the efficiency of patient-centered
care in primary healthcare usage and costs. In the study randomly one group received
patient-centered care for less than a year and the other for more than a year. The group
with less patient-centered care had annual charges of $1,435, while the longer-duration
group had charges of $948, which was 51.37 percent less. Patient-centered care was
associated with lower healthcare service use and reduced annual charges (Bertakis &
Azari, 2011a, 2011b).

Planning the health care delivery system via PCC model involve: carefully
listening each child and his/her family, honoring ethnicity, cultural socio-economic status
and their experiences. Ensuring flexibility in policies, measures and provider’s way
conducting work, to form tailor-made services can be provided as per the demand,
cultural and beliefs individually (Chen et al., 2016). Sharing of information that is
comprehensive and unbiased with the patients and their families encourage their
participation in making an informed decision (Bauman et al., 2003). Providing formal or
informal peer-to-peer support for the child /family, identifying and establishing strengths
of individual children and their families is the first step towards PCC. Later empowering
them to realize their own strengths, shaping the confidence and their participation in

choosing and deciding about their own health care plan (Karazivan et al., 2015). The care
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is a teamwork approach where families and healthcare workers work together. This
approach leads to improved health status and more efficient care, with fewer tests and
referrals (McCormack et al., 2011). While the principles of Patient-Centered Care (PCC)
exist in medical literature, there's limited literature on how to put these principles into
practice (Kumar & Singh, 2017). A patient-centered care hospital’s infrastructure
encourages family collaboration through a home-like environment that not only meets the

needs of the patient, but also meets the needs of family members (Chen et al., 2016).

PCC model definitely improves the health outcomes, still it is important to
evaluate how much it costs to the system. In a randomized controlled trial, the cost-
effectiveness of routine outpatient department (OPD) care versus an online model for
follow-up treatment of patients with psoriasis over 24 weeks was evaluated. While no
significant difference was observed in mean change in Dermatology Life Quality Index
(DLQI) scores or mean improvement in quality-adjusted life expectancy between the two
groups, the cost of follow-up care was 1.7 times lower for patients in the intervention
group. Therefore, patient-centered care was found to be cost-saving while maintaining
similar effectiveness to standard care. (Parsi et al.,2012). Considering the enhancement in
Quality of life at reduced costs is the main stay of health care delivery system presently
(Izard et al., 2014). This needs to include efforts to enhance consumer knowledge, skills,
or power to become partners in their care ironically these are the major bottle necks. The
education and support benefits have been achieved in a variety of ways, ranging from
pamphlets to one-on-one teaching sessions, and involving social support groups (Luxford
et al., 2011). In the realm of the internet, assessing the capacity of computer systems to
provide patients with information, decision support, and connections to experts and other
patients is crucial. (Gomez et al., 2016). A study was conducted to assess the
improvement in quality of life, reduce health-risk behaviors and more efficient use of
medical services when given home access on computer among HIV-positive patients.
This study was randomized control trial and results shown better quality of life in users
and reported to spend less time in abulatory visits making more phone calls to providers
and experiencing fewer and shorter hospitalizations (Gustafson et al., 1999). These
outcome of PCC underscores that policymakers must turn their attention to such areas and
beyond. Health information technology (HIT) to formulate a coordinated and earnest
national health policy in support of PCC. These particular health policies will help health
professionals in acquiring and maintaining skills related to PCC. The policy must also
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encourage administration to promote a principles of patient-centeredness (Epstein et al.,
2010).

2.6 Research Gap

Over the years, our understanding of Duchenne Muscular Dystrophy (DMD) has
significantly improved, leading to earlier detection, timely treatment, and longer life
expectancy for patients. However, as DMD is a rare and lifelong illness, ensuring patients
have easy access to necessary services remains a challenge. With advancements in
diagnostic methods and broader medical care coverage, the burden of this disease is
expected to rise, placing a significant economic strain on families and the healthcare
system. While studies like Landfeldt et al. (2014) have assessed the overall cost of illness
(COl) in DMD across developed countries with well-established patient registries, similar
comprehensive economic assessments are lacking in developing nations. This gap in
research limits our understanding of the economic impact in resource-constrained
settings, where healthcare systems face unique challenges. Conducting such studies is
crucial for informing health policies, designing intervention programs, and developing
targeted financial support initiatives tailored to the needs of DMD patients in diverse
contexts.

Ministry of Health and Family Welfare, Government of India also felt the need to
address the issues related to rare diseases, which was reflected in the National Health
Policy 2017. As stated in policy field of rare diseases is complex and heterogeneous.
Research on rare diseases is challenging due to their limited patient pool, making clinical
understanding incomplete. Long-term follow-up is vital, but data on treatment outcomes
are scarce. Available drugs are often expensive, straining resources. In India, only a
fraction of potential rare diseases have been identified, mainly involving disorders like
muscular dystrophies and spinal muscular atrophy. These diseases place a significant
economic burden, especially in resource-limited settings. The policy emphasizes the need
for research in this area. The lack of available literature is so insignificant that there hasn't
been any economic study conducted on DMD or any rare muscular disease in our
country. This highlights the urgency of exploring these areas to better understand and
address the challenges posed by these conditions, shared and used.

In the past decade, cost information on health from India has become more
available. The studies conducted across different Indian states have generated data on

healthcare costs in public (including primary, secondary, and tertiary levels) and private
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hospitals. A consistent finding in these studies is the significant variation in healthcare
costs within the same sectors and levels of healthcare facilities, both within states and
across states in India. Even the out-of-pocket expenditure estimated in a large sample size
like National Sample Survey Office (NSSO) variability is much. This cost variation is
significant for policy-making and robust research. The cost heterogeneity, due to different
payment rates holds significance for both policy-making and conducting robust research.
This underlines the need for DMD research on economic burden (family perspective) in
public tertiary care settings.

The National Health Policy 2017 emphasizes patient-centered care as the primary
approach for managing chronic long-term diseases, aiming to enhance the quality of life.
In line with the "Prevention & Control of Rare Diseases” policy of 2021, centers of
excellence were tasked with creating standard operating protocols. These protocols are
expected to be designed in a manner to improve early diagnosis, enhance care
coordination, and ultimately enhance the quality of life for patients with rare diseases
across different levels of healthcare. Regarding tertiary prevention, it focuses improved
care and rehab for advanced-stage rare disease patients. It involves offering top support to
those with various rare disorders, even those with no specific treatment. This enhances
the “quality of life” for patients and families. It covers developmental assessment, early
stimulation, therapy, aids, and vital emotional and psychological support. The current
approach in the management of disease is co-centric to center of excellence areas only
where the approach is doctor-driven (top-down approach). There is no published
evidence that reflects how PCC model (bottom-up approach) works on reducing financial
impact does enhance the QoL. The gap lies in the lack of research on how the Patient-
Centered Care (PCC) model, which adopts a bottom-up approach, impacts the quality
of life (QoL) and financial burden for patients with rare diseases. While the current
management predominantly relies on a doctor-driven, top-down approach within centers
of excellence, there is no published evidence exploring the effectiveness of PCC in

addressing these critical aspects, highlighting the need for studies in this area.

When investigating the QoL in progressive diseases, using cross-sectional data
and analyzing each stage (stratification) separately can introduce additional variability
into the data. To gain a more comprehensive understanding of how QoL changes with
disease progression, it's advantageous to collect longitudinal data. This involves tracking

the same individuals over time. By doing so, it can be observed how QoL evolves as the
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disease advances. Thus, longitudinal studies are required to address the dynamics of QoL
in progressive diseases, as it captures individual changes and trends over time and reduces
the variations caused by looking at different stages separately. Most studies investigating
QoL in progressive diseases rely on cross-sectional designs, which analyze different
disease stages separately and may introduce variability. Our study addresses this gap by
adopting a longitudinal approach, tracking the same individuals over time to capture
dynamic changes in QoL as the disease progresses and provide a more comprehensive
understanding.

On the basis of above facts, it was observed that, both aspects of public health are
currently unexplored for DMD in India. This study is intended to explore the QoL of both
the patients and caregivers using a Patient-Centered Care (PCC) approach. The aim is to
reduce the financial strain on families by following them over time. The goal is to
develop a workable and realistic model of individualized care centered around patients,
which can be replicated for DMD patients in India. The objective of this study was to
assess the financial strain experienced by families of boys with DMD who receive care at
a government hospital. The subsequent aim was to create a Patient-Centered Care model
(intervention) to empower affected families in handling the disease and thereby lessening
the financial burden. Finally, the impact of the intervention was compared to routine care,

appraising the changes in QOL for both caregivers and patients.

53



CHAPTER I

RESEARCH
METHODOLOGY



A comprehensive understanding of the research methods and data analysis is a
prerequisite for research design. This chapter explains the research methodology used to
provide a detailed description of study population, sample design, sample size and
statistical tools for data analysis. The present chapter is divided into three sections.
Section | of this chapter highlights research design and provides detailed information
about research topic, objectives, hypothesis, sample design and sample size estimation.
Section 1l is about the intervention program developed during the study period its
components and its administration. Section Ill the discusses research instrument, validity
and reliability. Section IV provides a detailed description of statistical tools for data

analysis. However, limitations of the present study have been mentioned in section V.

SECTION |
3.1 RESEARCH DESIGN

The current study aimed to assess the economic burden beared by the families of
boys with DMD seeking care at a government hospital. Subsequently, it sought to
develop a Patient-Centered Care model (intervention) for building the capacity of the
affected families to cope with the disease thus reducing the financial burden on families.
Then, it finally aimed to compare the impact of intervention with routine care on Quality
of Life (QOL) (caregiver and patient), economic burden and cost-effectiveness after 6
months of intervention. The study aimed to develop and evaluate the impact of a multi-
pronged intervention package for children having Duchenne Muscular and Becker’s

Muscular Dystrophies

3.1.1 Study Design

It was a prospective non-randomized intervention clinical trial. The study design
was quasi-experimental and conducted in two phases longitudinally. This is important to
note that within the scope of this study, it was difficult to achieve a controlled
experimental design. There was no randomization, and the same group of subjects were
compared before and after the intervention. The experimental condition could be
systematically different across the time frame. Considering this limitation quasi-
experimental design was chosen for the study that was conducted in natural setting
(Frederickson, 1990).
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Phase I: Phase one was observational part of the study. The participants (Both old
and new OPD patients) were enrolled prospectively from the pediatric Neurology follow-
up clinic, Advanced Pediatric Center, Postgraduate Institute of Medical education and
Research (PGIMER), Chandigarh. Patients were interviewed at the time of recruitment
after receiving their consent to participate in the study for demographic details, socio-
economic status, clinical information, information on financial burden. The state of their
(patient and caregiver) quality of life was also assessed using the previously validated
questionnaires discussed in detail in section Il of this chapter. After recruitment in the
study, patients were followed for the next 6 months. The routine treatment was given
during this period and in routine patients visit the health facility at every 3 months
(minimum three visits in 6 month). Patient’s families were contacted telephonically or
through WhatsApp and other electronic means of communication for the data collection
on the economic burden. Initially, it was planned monthly telephonically but, with the use
of WhatsApp it became real-time contact with the patients. It helped in reducing the recall
bias. After the completion of 6 months patient's parents were contacted and were
reminded to visit the health facility for their routine follow-up visit. During this visit,

patients were enrolled into the intervention phase (Phase 2- Intervention Phase).

During phase 1, intervention care (Patient-Centered Care) model was developed.
The rationale for developing the care model is to provide basic information about disease
and treatment options to the patient and their parents/caregivers. Thus, they could
participate effectively in the process of obtaining comprehensive care, in a resource-
limited setting. The intervention involved, information about the disease, an instructional
booklet, a workbook for compliance, and teleconsultation with a neurologist. The
rehabilitation team was also a part of this study. The sessions were designed to facilitate
caregivers in decision-making by active participation. The set of interventions are

collectively named as “Comprehensive DMD-Telecare Model.
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Figure: 3.1.1 Quasi- Experimental Design: Non-Randomized Observational Clinical

Trial Study Design
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Phase 2 was the interventional part of the study, which starts once patient has
completed phase 1. During this period, patients were given a set of interventions that were
developed during the Phase 1. After a systematic review of the literature and clinical
experience, the intervention was designed. Intervention is discussed under the section
"intervention development."” The patients were followed prospectively for the next 6
months (figure: 3.1.1). Initially, it was planned monthly telephonically; but, with the use
of WhatsApp it became real-time contact with the patients. It helped in reducing the recall
bias. The details of the follow-up schedule during these phases are given in tables 3.3.1
and 3.3.2.

3.1.2 Sample Design

The patients were enrolled prospectively in a consecutive manner to a non-
randomized intervention clinical trial study. Enrollment was from the Pediatric Neurology
Clinic of Advanced Pediatric Center PGIMER Chandigarh. This institute caters to
approximately seven north Indian states which include Haryana, Punjab, Jammu and
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Kashmir, Himachal Pradesh, Uttrakhand, the north-western part of Uttar Pradesh, Bihar
and Chandigarh.

DMD is a rare disease with paucity in resource-limited settings. The sample
selection in the trial/study in a manner similar to epidemiological studies is not possible.
For such conditions, usually, convenience sampling is taken. The used method is non-
probability hospital-based sampling. After discussing the difficulties with experts in this
field and thus the sample size was calculated. The primary outcome measure is the
change in Heath related Quality of life (HrQoL) scores of patients. The change in QOL
was measured in the observational phase 0-6 months and compared with the change in
QOL in the intervention phase 6-12 months. A clinically meaningful difference based on
MID (Minimum Important Difference) from HrQoL was taken as 0.1 (Jayadevappa, et al.,
2017), taking the standard deviation SD as 0.2 (Bastida et al., 2017), and an allocation
ratio of 1:1, the estimated sample size of the was 63 patient in each phase to achieve a
level of significance of 95 percent confidence interval (CI) at the power of 80 percent.
Accounting for a 10 percent drop-out rate, the total sample size was 70 patients in each

phase.
3.1.3 Selection Process

During the course of enrollment observing the increased attrition rate as
anticipated during sample size calculation and available enrollmenttime, more
participants than the required sample size of the project were enrolled. This discrepancy
between observed and anticipated attrition was due to two different time zones of sample
size calculation (pre COVID era) and sample collection (post COVID era). The flow of
patient numbers and post of the event in the study is depicted in methodology as per
STROB (strengthening the reporting of observational studies in epidemiology) guidelines
in fig 3.1.2. For phase one, descriptive study, the study population comprised 100
children with Duchenne Muscular Dystrophy and their caregivers. Only 66 participants

completed the time period of both the phases.
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Figure: 3.1.2 Flow diagram of Non-Randomized Observational Clinical Trial Study
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3.1.4 Study Period

After the clearance from the institutional ethics committee, recruitment was
initiated in June 2021. The trial was registered under the “Clinical Trials Registry —
India” (CTRI), and recruitment was started on the 16" June 2021 and completed on the
31% of December 2021. The study was expected to be of 1 year (6 months for each
phase). Thus, expected finish date of this study was December 2022. It was finished well
in time. Although the initial preparatory part of the study was too long because of
COVID-19, it took about one and a half years to take ethical clearance from the different
institutes involved, Institute ethics committee PGIMER, Institute ethics committee LPU
and institutes collaborative research committee (ICRC) PGIMER.

3.1.5 Study Population

Families/caregivers with 5-15-year-old boys with Duchenne or Beckers MD and
their caregivers taking consultation at the Pediatric Neurology Unit of the Department of
Pediatrics at Advanced Pediatric Center PGIMER Chandigarh. (Government Tertiary

Care Center).
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Caregiver: The persons who looked after the patients in the hospital or at home
(parents/ family members). This excluded hospital staff and paid workers hired by the

family.
3.1.6 Subject Selection Criteria

Boys with DMD presenting to the Pediatric Neurology Clinic were screened for
enrollment in the study. The selection of subjects was done by a pediatric neurologist.
Those who fulfilled the inclusion and exclusion criteria were included in the study after
taking informed consent. All relevant medical and non-medical conditions were taken
into consideration before deciding whether this protocol was suitable for a particular

subject.

Inclusion Criteria:

(1) Families with affected boys between 5-15 years of age with clinical symptoms
suggestive of DMD and increased creatine kinase (CK) levels (CK>15001U)

(2) Laboratory confirmation: Genetic confirmation by Multiplex Ligation-Dependent
Probe Amplification (MLPA)/ Polymerase Chain Reaction (PCR)/ Next-
Generation Sequencing (NGS)/SANGER or Muscle biopsy (showing absence of
dystrophin expression genetically).

(3) Caregivers of the affected boys have smartphones and internet
Exclusion Criteria

1. Subjects/families who were unwilling to participate or unable to comply with
the protocol study procedures or visits

2. Consent or assent not given.

3.1.7 Ethics Approvals:

The clearance was obtained from the ethics committee of PGIMER and Lovely
Professional University (LPU) for the thesis completion. In LPU ethical committee also
document that primary ethical responsibility lies where the human trial is conducted.
Thereafter, one more clearance was taken before recruitment that is from Institute's
collaborative research committee (ICRC) PGIMER. As per ICRC guidelines, the
ownership of the data lies with PGIMER. After getting ethical clearance from all the
ethics committees involved. The trial was registered under the CTRI, and only after
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registration of the trial under CTRI recruitment was started on the 16th of June 2021.
Written informed consent was obtained from the parents of all the respondents as well as

the concerned authorities. All data is still kept confidential.
Trial Registration:

The study protocol was registered with the Clinical Trials Registry India
(CTRI/2021/06/034274) and protocol is published with International Registered Report
Identifier (IRRID): “PRR1-10.2196/42491.”

SECTION I
3.2 INTERVENTION PROGRAMME

The study was conducted prospectively in two phases. Phase one was the observational
part of the study and routine care was given. Phase 2 was the interventional part of the
study. The intervention was developed during phase 1 later during Phase 2 Intervention

was given.
3.2.1 Routine Care

The boys suspected of DMD were clinically diagnosed and consulted in the
outpatient clinic (OPD) of the Neurology Unit of the Institute. After clinical
investigations, a treatment, management plan for the patient care is designed. The patients
were managed with multidisciplinary care with the involvement of different departments
and health- care professionals. For patient visits different subspecialists as and when
required. The requirement of physiotherapy, orthosis and several visits to specialty care

units increase hospital visits, confusion and even loss-to-follow-up.
The components of routine management are as follows:

1. Confirm diagnosis: Clinical examination, investigations, genetic confirmation or
muscle biopsy.

2. Family counselling
Baseline assessment of motor attributes.

4. Baseline cardiac, respiratory functional assessment, spine, bone health, endocrine
evaluation.

5. Oral supplementals of calcium and vitamin D (if indicated)
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6. Night-time AFO (Ankle-foot orthosis)

7. Advice as physical therapy and stretches

8. Vaccination (immunization).

9. Start steroids as indicated as per standard guidelines.

10. Dietary advice

11. Advice on play and leisure

12. Three monthly clinical check-ups for disease progression and steroid side effects.
13. Prenatal diagnosis and carrier screening.

3.2.2 PCC: Comprehensive DMD-Telecare Model

The intervention was developed during Phase 1 after an intense review of the
literature and discussion with the specialists from the neurology unit, rehabilitation unit,
community medicine and public health. Advice from the Medical photography

department of PGIMER was also considered to formulate the intervention program.
Rationale of Patient-Centered Care (PCC) Model

The rationale of developing the Patient Centric Care model in patients of
Duchenne Muscular Dystrophy was to provide basic information to the patient and their
parents/caregivers so that they can effectively participate in the process of obtaining
comprehensive care, in a resource-limited setting. This model is designed to create
awareness among the patient and caregivers regarding the disease, it’s course of illness
and the treatment options available and to facilitate the require behaviour change
regarding managing the disease not only pharmacologically but also by improving QoL.
Following a systematic literature review, the intervention was developed based on the
Theory of planned behavior, with tailoring for each stage of the study (Ajzen, 1991). The
conceptual model of Patient-Centered Care (PCC) is illustrated in figure 3.2.1
Recognizing the challenges faced by patients and caregivers, particularly in low- and
middle-income countries (LMICs), a telecare component was integrated into the model.

The protocol material for the ‘Comprehensive DMD -Tele Care Model’ was
circulated among 1) Pediatrician/ Pediatric Physiotherapist working with Ped-Neurology
Clinic, 2) School of Public Health Experts 3) Cases. A preliminary version of this
package was developed. That was circulated among specialists for consensus validity. It

was modified as per the feedback received. Thereafter, it was pilot tested among 5
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affected children and their caregivers with a quick follow-up of 30 days. The feedback
was also gathered from the caregivers and was considered to further modify the
intervention package. The purpose of the intervention was to reduce the patient's multiple
visits. The families were called for physical follow-up only if indicated and instructed by
the neurologist within 6 months. Such visits were recorded and the purpose of these visits

was also recorded.

Figure 3.2.1 Intervention Frame Work

| Intervention (PCC -Comprehensive DMD -Tele Care Model ) |
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The patient-centered care model was a Comprehensive DMD -Tele Care Model the

components of the model are as follows:

1. Informational about the disease: Sessions using powerpoint presentation and the
“Care Guide Companion” booklet were provided. These were to generate
awareness and information about the treatment option available for the disease.
The care guide companion (hard copy and digital) was designed in such a way
that it helped patients or their caregivers in the decision-making process on their
own after the acquisition of knowledge in a comprehensible manner. This
information booklet answered the questions of caregivers who visit the health

facility and are totally unaware of the disease that their child was having. it was
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one of the interventions in the package. components of the book were: 1) basic
information related to disease, 2) management of disease, 3) role of the care

provider team, 4) support groups to help DMD people

2. Instructions and checklist based intervention and follow-up: Instructions were
given to the patients and their caregivers to make them understand all the
activities that were to be carried out once the subject enters phase 2 in the study.
Audio-videos and images of instruction of stretches/ physiotherapy, and physical
activity were to be provided to the family.

3. Compliance diary: The patient was to comply with the prescribed procedures and
medications. A customized daily planner was given to each patient in the
intervention phase to increase his adherence to the prescribed management. This
planner included periodic weight, height, blood pressure, daily medication
(steroid/ACE inhibitors/Calcium/Vitamin D) and stretching exercise, a check-list
for dietary intake, some clinical evaluation that was to be done at home (e.g:
Gower’s time, 10 MWT, vignos score, etc. (Annexures)

4. Rehabilitation kit: This kit is comprised of orthotic devices like AFO (Ankle-foot
orthosis) or KFO  (Knee-orthosis), a wooden wedge, Dietary
counselling/checklist, and a guidebook for a local doctor. The researcher ensured
that all the components of the kit were provided to the patients.

5. Tele-Consultation: Three-monthly video teleconsultation was to be given to the
patient by clinicians for providing diagnostic or therapeutic advice through
electronic means. The patient did not have to visit the clinic physically. This was
to be done through:

a) Review Videos: Videos that patients were to share with the care team regarding
their present state of illness. These videos were the recordings of the physical
activities that the patient can perform at home and share with the team to

evaluate.

b) Customized Videos: As per the clinical requirement additional customized videos
were to be shared with patients to address the need.

6. Multi-specialty Teleconsultation (as indicated)

Not all subspecialists were to be needed at all ages or stages, but they were to be

accessible if necessary. (As indicated)
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3.2.3 Administration of Intervention Package

The junior residents/ senior residents/faculties of the neurology unit of pediatrics
department updated the inclusion and exclusion criteria regarding the protocol and were
requested to refer children living with DMD to the intervention room (IR). A referral
system was established for this. The researcher recruited the eligible cases on Thursdays
and Fridays every week. Once a patient with DMD comes to the pediatric neurology
outdoor specialty clinic, he was referred by the doctor to the researcher's room (room no.
5109, 5A, APC) after a clinical workup and necessary investigation/prescription. Once
patient completed first 6 months after enrolment patient was given information regarding
the disease both with the help of hardcopy of the care guide companion and the digital
presentation along with a power point presentation. Usually, it lasted for about 20-30
minutes, but few were very long about 45 minutes to an hour (caregivers with many
doubts).

The participants in this phase were encouraged to comply with the instructions
about various components of the intervention package. Follow up were done (both
virtually and physically) and participants were encouraged to continue with the program.
Patients were contacted during the follow-up period through telecommunication and were
given multi-speciality teleconsultation that includes: Physiotherapy, orthotic advice,
Neurologist, and Dietician. Reminders were given to patients who do not turn up on
scheduled follow-up visits at the end of 6 months (intervention end-point).
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3.2.4. Schedule of Events and Study Parameters
The types and timing of data recorded during phases 1 and 2 are in tables 2 & 3. X=
scheduled activity in the timeline.

Table: 3.2.1 Schedule of Events in Phase 1 (Routine treatment)

Study Period Enrolmentin
Follow -up Weeks
Phase 1
Study Week 0 4 8 |12 |16|20 |24
Visit Window (days) 0 +14 17
Visit Number 1 2 3
Informed consent X
Physical/clinical examination
) o X X X
Physical Visit
Physiotherapy Thera
y _ py py % % %
consultation
Genetic counselling routine X X X
Diet counselling X X X
Information on expenditure X X | X | X | X]|X]|X
WHOQOL-BREF for parents X X
EQ-5D for patient X X
10-meter walk/run test X X

In the routine care phase (Phase 1), activities conducted at the health facility
during patient visits were documented. These activities are listed in table 3.2.1, and

informed consent was obtained from participants during this phase.
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Table: 3.2.2 Schedule of Events in Phase 2 (Intervention Phase)

Study Period Phase 2

(Physical visit) Follow -up Weeks
Study Week 24 28 32| 36 |40 |44 |48
Visit Window (days) 7 +14 17
Visit Number 1 2 3
Informational about the disease N
(Hardcopy +Digital)
Physical/clinical examination X
Physiotherapy Therapy exercise
home-program 30 min session X
(Intervention specific)
Genetic counselling X
Diet counselling X
Instructional booklet X
Workbook X X[ X| X | X]|X]|X
Orthotics X X X
Tele-Consultation X X X
Multi-speciality teleconsultation X X|X]| X | X|X]|X
Information on expenditure telephonic
contact) X XX X | X[ X]|X
WHOQOL-BREF for parents X X X
EQ-5D for patient/Proxy X X
10-meter walk/run test X X X

During the intervention phase (Phase 2), activities are detailed in table 3.2.2,
comprising two physical visits and one tele or remote visit. Various counseling sessions
are conducted at the onset of the intervention phase, including physiotherapy exercise
home-program sessions lasting 30 minutes (specific to the intervention), genetic

counseling, and diet counseling.
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SECTION Il
3.3 RESEARCH INSTRUMENT

The interview schedules wused were both structured and open-ended. The
sociodemographic data and OOP expenditure (economic burden) (Annexure | & 2). The
EQ-5D EuroQoL 5-dimension questionnaire was to be used to measure QoL in children
living with DMD Annexure 1V and V. QoL of parents/caregivers will be measured using
WHOQOL-BREF i.e Annexure VI.

3.3.1. OP Agrawal Scale of Socio-Economic Status

The socio-economic status was assessed using OP Agrawal scale. The OP
Agrawal scale of socio-economic status is a 22-item questionnaire that measures the
socio-economic status designed for a family in India. The questionnaire covers various
aspects of the family’s income, education, occupation, assets, social participation, and
living conditions. Each item has a different weightage and scoring range from 3 to 9. The
total score of the questionnaire can range from 22 to 198. The family’s socio-economic
status is divided into six categories: very high (more than 76), high (61-75), medium high
(46-60), medium low (31-45), weak (16-30), and very weak (less than or equal to
15). The questionnaire is already validated and reliability assessed in Indian Setting. The
scale is designed to work for both urban and rural settings in India (Aggarwal et al.,
2005). For better understanding and analysis the data were transformed into three
categories: High (Very high and high i.e. more than 75); Medium (medium high i.e. 46-
60) and Lower (medium low, poor and very poor i.e. less than or equal to 45).

3.3.2 Economic Burden

The data on economic burden included information on:

a. Household consumption expenditure (at baseline)

b. Patient-level expenses (out of pocket expenditure) incurred on diagnosis and
treatment related to DMD, and coping mechanisms for dealing with the same
(During Phase | and Phase Il (6 month each).

c. Informal care cost (productivity loss) patients' caregivers were interviewed
regarding the time spent daily on the affected child for caregiving during the
entire phase. The parents were also interviewed regarding the long-term
absenteeism due to BMD/DMD (in days). Caregivers were also asked regarding
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their change in job or inability to perform their job due to involvement in
caregiving for their affected child due to DMD/BMD.

The patients were interviewed using a pre-tested semi-structured schedule, which
was adapted from prior studies conducted in alike settings (NSSO, 2006; Prinja et al.,
2016; Prinja et al., 2018). The "cost of illness" approach was followed to assess OOP
expenditure, which classifies the same into direct and indirect expenses(Rice, 2000).

At the time of participant recruitment in the first phase, baseline data was
collected on their social demographic characteristics and quality of life. Further, after the
initiation of the treatment, these patients were again contacted telephonically and through
WhatsApp or other internet mediums to assess the financial burden by collecting data on
out-of-pocket (OOP) expenditure incurred on the treatment of DMD. The data collection
with the help of WhatsApp has evolved as a very innovative idea during the study. This
heled in real time contact with the participant and reduced recall bias substantially. The
data of economic burden was collected during the entire study period and this real-time
connection with the patient's caregiver also facilitated the implementation of patient-

centric care - the intervention.

The expenses on the consumables, diagnosis, drugs, user fee, hospitalization or
procedure fee were taken into consideration as direct health care expenditure. The direct
costs included the medical treatment/management related to the disease and the related
complications. The diagnostic costs and routine care costs are also taken into direct
costing consideration. To get direct COI for Duchenne “costs of hospitalization”, “drug
treatment, and rehabilitation services e.g: physiotherapy or occupational therapy were
used. The expenditure on boarding, loading, food and transportation were considered as
direct non-healthcare expenditures. The income loss or wage loss by the patient or/and
accompanying caregivers during the period of assessment was taken as an indirect

expenditure.
3.3.3 Quality of Life of Patients and Caregivers

3.3.3.1 EuroQoL 5-Dimension questionnaire and Visual analogue (EQ 5D-3L &
VAS)

The health-related quality of life of both patient and proxy from the caregiver was

gathered at the baseline, then after phase 1 and second phase 2. The quality of Life of
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caregivers will also be recorded at main three data points (baseline, phase 1-end, and
phase 2-end). Thus, for measuring the quality of life for caregivers and patients there
were three data points. The EQoL 5-D questionnaire (EQ-5D 5L) was used to measure
QoL in children living with DMD. QoL of parents/caregivers was measured using the
“World Health Organization Quality of Life Instrument” (WHOQOL-BREF).

HrQoL of patients was expressed in terms EQ-5D-5L QoL tool. This tool has EQ-
5D descriptive system and the EQ visual analogue scale (EQ VAS). The EQ-5D-5L
descriptive system has 5 dimensions, i.e., mobility, self-care, usual activities,
pain/discomfort and anxiety/depression. Each of these dimensions has a response in the
form of 5 levels of perceived problem: no problems (level 1), slight problems (level 2),
moderate problems (level 3), severe problems (level 4) and extreme problems (level 5).
Thus, a unique health state is defined by combining 1 level from each of the 5
dimensions. The EQ VAS records the patient’s self-rated health on a vertical visual
analogue scale, where the endpoints are labeled as “The best health you can imagine”
and “The worst health you can imagine”. The analysis for creating Qol utility scores
based on the EQ-5D-5L tool was done as recommended in its user guide. Each of the
patient's conditions or state at a particular time period will be referred to in terms of a 5-
digit code. For example, state 11111 implied no problems in any of the 5 dimensions,
while state 55555 indicated extreme discomfort in each of the dimensions. Each of these
states was further converted into a single index utility value, based on the recently
generated tariff value set for the Indian population ( Goni et al., 2017; Jyani et al., 2020;
Jyani et al., 2022).

3.3.3.2 Pediatric Quality of Life Inventory Neuromuscular Module

HRQoL was also calculated using the Disease-specific QoL tool, PedsQL TM
(Pediatric Quality of Life Inventory TM) 3.0 Neuromuscular Module. The scale score
ranges from 0 to 100, where higher scores reflect better quality of life (HrQoL). This
scale has 25 items and comprises 3 domains: neuromuscular disease (17 items related to
the disease and symptoms), communication (3 items related to the patient’s ability to
communicate with health care providers and others about illness), and family resources (5

items related to family financial and social support systems).
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3.3.3.3 World Health Organization Quality of Life-BREF (WHOQOL-BREF)

A self-administered, WHOQOL-BREF tool was used to assess the QoL of
caregivers. This tool has 26 items, describing 4 domains of an individual's QoL i.e.,
physical health (7 items), psychological health (6 items), social relationships (3 items)
and environmental health (8 items). It also contains items for general QoL and overall
health (2 items). Response to each item is recorded in 5 levels as scored from 1 to 5. The
raw scores were converted into transformed scores ranging from 4-20. Later, these
transformed scores are again transformed into main domain scores ranging from 0-100

scale. Higher scores mean better QoL (Sathvik et al., 2008).
SECTION IV
3.4 STATISTICAL TOOLS AND DATA ANALYSIS
3.4.1 Research Hypothesis

Based on literature review, to study the objectives three different hypotheses have
been formulated based on the proposed model. Three major outcomes of the study are the
Health-related quality of life (HrQoL) of the patient, the quality of life (QoL) of
caregivers, and the economic burden of disease on the families. The Hypotheses were

framed based on the above-given objectives.

Hoi: The Patient centered care model does not impact the economic burden on families

with children living with Duchenne Muscular Dystrophy.

Ho2: The patient centred care model does not impact the overall Quality of life of

caregivers of children living with DMD.

Hos: The patient centred care model does not impact the health-related quality of life of
children living with DMD.

3.4.2 Economic Burden

The economic burden and QoL data were analyzed in the similar manner for both
the phases and later parameters/ outcome variables were compared to justify the
hypothesis. Initially, primary data was entered in Epi Info™ 7, Division of Health
Informatics & Surveillance, Center for Surveillance. Data were analysed using both Epi
Info 7 and SPSS Ver 23.

70


https://www.cdc.gov/epiinfo/index.html
https://www.cdc.gov/csels/dhis/index.html
https://www.cdc.gov/csels/dhis/index.html
https://www.cdc.gov/csels/index.html

The Mzean OOP expenditure sustained during the assessment period on different
modes of treatment was calculated. The OOP expenditure was reported in Indian
currency- INR and indirect expenditure was estimated for the follow-up treatment for
both phases. Human capital approach was used in assessing the wage loss of caregivers
(Lensberg et al., 2013). To address the cost of unpaid caregiving formula in the previous

study from Germany was modified for the Indian setting (Katz et al., 2014).

3.4.1 The calculation of Indirect Cost for unpaid caregiving during Phase | & Phase

Il in the Indian Scenario

1. Loss of productivity due to unpaid caregiving: LP ynpaid caregiving): (UN-paid s, r+ Unpaid sst)

i. Loss of productivity for non-working unpaid caregivers Phase 1/Phase Il = LP (npaid caregiving*)
ii. Unpaid s_t = Long-term caregiving for DMD during Phase I/Phase Il (in days)
(Parents with no wage loss taking leave for the care of their child due to BMD/DMD)

iii. Unpaid ssr = Short-term caregiving for BMD/DMD during Phase I/Phase Il (in hrs
converted into days)

(Parents and all caregivers providing daily care (in hours) to their child living with
BMD/DMD)

iv. Sgqp = GDP (per capita gross domestic product converted into per day)

unpaid caregiving* is caregiving by a working parent during non-working hours

(caregiver’s leisure time)

The formula for the cost of absenteeism and changes in the working situation

(Productivity loss of caregiver who is not able to work due to their involvement in
caregiving)

2. Loss of productivity working caregivers (Phase 1/Phase I1) = LP (apsenteeism=) + LP (changes)
i. Loss of productivity due to absenteeism = (Abs, 1+ Abs) X Sd

ii. Abs 1t = Long-term absenteeism due to child’s BMD/DMD during Phase I/Phase II (in
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days)

iii. Abs = Short-term absenteeism- absent in hours due to child’s BMD/DMD during Phase I &

I1 (in hours converted into days)

iv. Absenteeism**: Wage loss of caregivers due to absenteeism due to child’s BMD/DMD
Sd = actually gross salary per day

3.Loss of productivity due to change in a work situation: LPcpange = Siost X t + Diost X Sgi

i. Change (loss) in wages of caregivers due to their child living with DMD/BMD.

il. S jost: Loss of gross salary loss per day caused by changes in working hours due to child’s

disease

iii. t: number of days with reduced salary due to changes in working hours during Phase 1&I1/ in
2021 and 2022

iv. Djost = number of working days lost due to child’s disease during Phase 1& 11/ in 2021 and
2022

v. Sgi = actually gross salary per day, inflation-adjusted
Per capita GDP India (31 March 2022) = 2321.104

The productivity loss is taken as a loss in the gross domestic product (GDP) per capita per hour.

The financial risk was assessed in terms of catastrophic health expenditure and
distress financing. Expenditure on DMD treatment which exceeded the threshold of 40
percent of non-food household consumption expenditure was considered catastrophic
health care expenditure ( Reid et al., 2005; Serra et al., 2011). Money borrowed by the
households with or without interest or selling of assets (cattle, house, land etc.) to cater
the expenditure were classified as distress financing ( Huffman et al., 2011; Prinja et al.,
2016; Chauhan et.al, 2016). Multiple logistic regression was used to assess the risk of
catastrophic health expenditure and financial distress, considering factors such as age,
income, treatment type, insurance, location, and disease stage at diagnosis. Catastrophic
expenditure in DMD is unlikely due to the lack of definitive care; however, sensitivity
analysis was performed to evaluate its prevalence at different thresholds (20 percent, 30
percent, 50 percent).
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3.4.3 General Statistical Considerations

The subject listings were created for each CRF module, summary tables for
continuous variables contain the following statistics: n, mean, standard deviation,
standard error, 95 percent confidence intervals (Cls) on the mean, median, minimum, and
maximum. The summary tables for categorical variables will include N (population), n
(subgroup), percentage, and 95 percent Cls on the percentage. Where applicable, the
summary data (mean, standard error) were presented in graphical form against the time to
visit. Unless otherwise specified, all inferential analyses were 2-sided at the alpha (o)
0.05 level of significance. The number of subjects screened and enrolled, and the number
of subjects completing all planned study assessments were summarized by treatment. The
subjects who discontinue the study drug or are removed from the study prematurely were

to be summarized by reason for discontinuation and treatment.
3.4.3.1 Mean

Mean (X) is a fundamental concept of statistics and mathematics. In statistics, it is
a measure of central tendency of a probability distribution. “Mean is estimated by taking
the sum of all observations in a data set divided by the total number of observations in a

given data set”

— X
72X
N

Where,

>'X = Summation of all observations.

N = Number of observations.
3.4.3.2 Median

1. The median in general is described as the middle value arranged in a sorted,
descending or ascending, list of numbers. Occasionally median can be more
descriptive for a data set than the mean value. “For odd number of observations, the
middle number is the median value and if there is an even number of observations, the

median is the mean of the two middle values”

1. For an odd number of observations:
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Median=Value at position ((n+1) + 2)
2. For an even number of observations:
Median = {Value at position (n/2) + Value at position (n/2+1)} + 2
These positions refer to the sorted list of values.

Where,

N = Total number of observations.
3.4.3.3 Chi- Square (x2)

“Chi-square (x2) statistic is a technique which measures the difference between
the observed and expected frequencies of the outcomes of a set of events” (Kumptala et
al., 2913). The chi-square is performed to check whether two variables are associated to
each other or not. It is useful for studying the difference in categorical variables,

particularly when study variables are nominal in nature (viz. region, age groups etc.).
2=¥ (0i—Ei)?
X Ei

Where,

Oi = Observed frequency.
Ei = Expected frequency.

3.4.3.4 Logistic Regression

This technique is performed when the dependent variable is nominal or
categorical
in nature. According to Field (2009), “determines the impact of multiple independent
variables presented simultaneously to predict membership of one or other of the two

dependent variable categories”.

In logistic regression, a logistic transformation of the odds serves as depending

variable:

Log (odds) = Logit (P) = In ( ) .............. 1

P
1-p
Taking above dependent variable and adding a regression equation for
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independent variable, logistic regression is:

Logit (P) = Bo+ P1X1 + PoXo+ PaXa...oooo. ... BuXn e 2
Equation

p = log (ﬁ) = Bo+ BuX1 + BaXo+ PaXaeeeern... BaXn ernn 3
Where

P= Probability of a case is in a particular category.
Bo is the intercept.

B1, Bas-..... B, are the coefficients for the independent or predictor variables
X1,X2,..Xn

e is the base of the natural logarithm.
3.4.3.5 Multiple Linear Regression

The common multilinear regression equation used was:

y=p0+PBIx1 +P2x2+ P3x3+P4x4 +. .ot + Bnxn

Where,

y . total cost of illness or total direct cost of illness or total indirect cost of illness or

indirect cost related to changes in work or absenteeism due to illness.

x1,x2,x3..... xn : are the predictors listed above

B0 : The intercept O is the value of the outcome y when all predictor variables are zero.

BL, B2, B3 Bn are regression coefficient obtained from the regression model.
The challenge in comparing regression coefficients, as they may be in different

units, is akin to comparing "apples and oranges.” The standardized coefficients address

this by expressing them in a common set of statistically reasonable units, enabling more

meaningful comparisons. The standardized coefficient obtained from the regression

equation. Standardized coefficients enable researchers to compare the relative impact of

various explanatory variables in a path model by adjusting for standard deviations. This

facilitates comparison despite differences in units of measurement. The coefficient of R?

is defined as the multiple correlation coefficient. The f-statistic was derived using the

residual mean square from the multiple regression.
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SECTION V
3.5 LIMITATIONS

The study had certain limitations in terms of its design. Enrollment in the study
were hospital based and most of the patients visiting the health facility are
ambulatory within the age group of 5 to 12 years. Thus, economic burden assessed
in the study was based on ambulatory DMD patients visiting the health facility.
The studies in the past have shown that the maximum financial burden is in non-
ambulatory stage of disease (Stage V). This group was not covered in the study.
The study design was not working in a controlled fashion, with no randomization,
a single group is compared pre- and post-intervention. The experimental
conditions may be systematically different across a time frame.

However, no special medical cost was captured for the subset of stage 5 disease in
which basic life support is needed. Therefore, cost was similar to the lesser
advanced stages of diseases. The usual medical course that is given universally to
all the patience of DMD. Where, as none of the patients was followed till later
stages of DMD where more expensive management is required e.g: external
respiratory management (invasive for non-invasive devices). DMD patients in
Indian are rarely followed up to the stage of severe morbidity as they are confined
to their homes and do not seek any medical care.

The study reported that follow-up was challenging as with other progressive
neuromuscular disorders without definitive treatment. Most patients hailed from
far flung places and villages from where regular commute was daunting. Most
parents/caregivers in this study preferred only physiotherapy or alternative
medicine because of personal choices, local beliefs, cultural biases, an undue
apprehension regarding adverse effects of medications, and the lack of efficacy of
most medicines utilized in treating this disease.

A significant limitation of telecare, particularly in non-urban areas, is the lack of
access to smartphones and reliable internet connectivity among many individuals.
These technological barriers make it challenging for patients and caregivers in
rural or underserved regions to benefit from telemedicine services. Without
adequate access to smartphones or digital literacy, it becomes difficult for these

populations to connect with healthcare providers, schedule consultations, or utilize
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telecare platforms effectively. This digital divide exacerbates healthcare
disparities, leaving a substantial portion of the population without access to
critical medical services, especially for managing chronic or rare diseases that

require regular follow-ups and specialized care.
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CHAPTER IV
ECONOMIC
BURDEN
AND DETERMINANTS OF
DUCHENNE & BECKER’S
MUSCULAR DYSTROPHY



The DMD affects skeletal muscles causing a severe degree of disability in later
childhood(Bushby et al., 2010). The condition is incurably reducing life expectancy to the
late teens or early twenties(Suthar & Sankhyan, 2018). This study aims to understand the
economic burden and socio-economic determinants of the quality of life of patients
suffering from “Duchenne Muscular Dystrophy” (DMD)and their caregivers. The current
study was aimed to estimate the economic/financial burden by analyzing three key

components:

1. Direct Medical Costs,
2. Direct Non-Medical Costs
3. Indirect Cost

The study included only the burden on the families due to the disease. This cost
was collected in the form of out-of-pocket expenditure by the family in the management
of the disease. There is no coverage for health costs available for DMD in the present
study. The first objective of the study was to estimate the “economic burden” on families
with a child living with DMD or BMD. Most of the caregiver respondents of the MD
represented the clinical severity stages Il and 111 (88 percent). There was only one patient

from stage V.

Whereas, only 8 percent of patients were “poor free beneficiaries” exempt from user
fees and charges for various investigations in government settings. But this benefit is
only restricted to government settings. However, if the poor free beneficiary sought
consultations or investigations outside of government settings, they were still required to
bear these expenses out of pocket. This placed a direct financial burden on families,
which was not covered by any existing support mechanisms. Majority rare diseases like
Duchenne has significant unmet needs due to the scarcity of available and effective
treatments, combined by limited research efforts in this field. Most of the socio-economic
studies conducted are confined to COI studies (Angelis et al., 2015). Socio-economic
determinants of disease are seldom explored. The socio-economic status measures the
social and economic position based on income, education and occupation. In a developing
nation like India, with limited resources and supportive care for these patients widely
dependent on their socio-economic status. Caregiver burden could be any physical,

emotional, social or financial stress of providing care to a person with a chronic disease
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(Mielck et al., 2014). Low SES groups seem to be faced with a double burden: increased

levels of health impairments and, lower levels of valuated HRQL once health is impaired.
4.1 Socio-demographic Characteristics of Study Population

The study population comprised pairs of children and caregivers/parents with
Duchenne Muscular Dystrophy and their caregivers. As DMD is a rare X-linked
recessive disease majority of the affected population is males. The age of the study
subjects at the time of enrolment ranged between 5 to 13 years with a mean age of 8.32
years (S.D + 2.0) Statistical distribution is normal as normality test for age the is not
significant p=0.177 (Shapiro-Wilk test of normalcy). Most studies evaluating economic
burden in DMD patients use secondary databases with larger samples (363 to 770),
mainly from Europe (Germany, Italy, United Kingdom) and the US, with mean age
around 12 years(Landfeldt et al., 2014; Katz et al., 2014). Fewer OPD-based studies with
smaller samples exist, e.g., Portugal (46 pairs mean age of 8 years in ambulatory and 21
years in non-ambulatory patients) (Labisa et al., 2022) and Brazil (27 patients). A study
from South India included 275 participants with a mean age of 8.1 years (Singh et al.,
2018). The present study is OPD-based with a smaller sample size, and most patients are
ambulatory. These characters resemble with other Indian or OPD based studies with

younger cohort with smaller sample.

4.1.1 Socio-economic Status of Respondents

While 77.6 percent of the caregivers were educated more than in high school only
8.2 percent of them did not receive any formal education. None of them reported their
income below the present poverty line. O.P. Aggarwal classification system was used to
have an insight socio-economic status of the families having boys living with DMD. In
total 22 individual questions (Iltems) were asked, including occupation, education,
monthly family income, household assets etc. These variables were assessed to have a
comprehensive knowledge of the socio-economic components of society. Only 7 percent
of the families were from higher socio-economic status while 51 percent and 39 percent
of families belonged to the upper-middle class and lower-middle class respectively
according to the classification used (table 4.1.1). There is a paucity of studies that
specifically mention socio-economic status (SES) as a determinant of economic burden

(EB) or healthcare utilization in the context of healthcare.
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Table 4.1.1 Socio-demographic determinates of the economic burden of DMD and

BMD over the families.

Baseline . i Overall
characteristic Clinical Severity
I I i v \
Age in Years Mean (nxSD)
At Enrolment 5.0+0.0 | 6.9+1.8 |9.1+16 |9.1+2.1 |11.0+ 8.32+2.0
N.A
SES Status n (%) n (%) n (%) n(%) | n (%) n (%)
High 1(75.0) | 3(9.4) 1(1.8) 2 0 (0) 7(7)
(25.0)
Upper middle 0 (0) 15 31(55.4) |5 0 (0) 51(51)
(46.9) (62.5)
Lower Middle 2(75.0) | 12 23 1(12.5) | 1 (100) 39(39)
(37.5) (41.1)
Poor 0 (0) 2 (6.3) 1(1.8) 0 (0) 0 (0) 3(3)
Total 3(100) | 32(100) | 56 (100) | 8 (100) | 1 (100) 100(100)
Education of Caregiver
At least Graduate 1(33.3) [9(28.1) |9(16.1) |5 0(100) 24 (24)
(62.5)
Matriculation 1(33.3) | 12(37.5) | 33 0(100) | 0 (100) 46 (46)
(58.9)
No matriculation 1 11(34.4) | 14 3 1(100) 30 (30)
(33.3) (25.0) (37.5)
Total 3(100) | 32 (100) | 56 (100) | 8(100) | 1(100) 100
(100)
Type of Family
Nuclear 1(25.0) | 17(53.1) | 31(55.4) |5 0 (0) 54 (54)
(62.5)
Joint 2 15(46.9) | 25(44.6) | 3(37.5) | 1 (100) 46(46)
(75.0)
Total 3(100) | 32 (100) | 56 (100) | 8 (100) | 1 (100) 100(100)
Locality
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Urban 0 (0) 9(28.1) |18 1(12.5) | 0 (100) 28 (28)
(32.1)
Rural 3(100) |23 38 7 1 (100) 72 (72)
(71.9) (67.9) (87.5)
Total 3(100) | 32 (100) | 56 (100) | 8 (100) | 1(100) 100
(100)

Geographical Distribution

Chandigarh (Tricity) | 0 (0) 2(6.3) 7(12.5) | 0(0) 0 (0) 9(9)

Punjab 1 11 17(30.4) | 3(37.5) | 0(0) 32 (32)
(33.3) | (34.9)

Haryana 0 (0) 6(18.7) |10(17.9) | 1(12.5) | 0(0) 17(17)

Eastern states 0 (0) 5(15.6) | 6(10.7) |0(0) 0 (0) 11(11)

UK 0 (0) 1(3.1) 2(3.6) 0(0) 1(100.0) | 4(4)

HP 2 4(12.5) |10(17.9) | 1(12.5) | 0(0) 17(17)
(66.7)

J & K other farther | 0 (0) 3(9.4) 4 (7.1) 3(37.5) | 0(0) 10(10)

Total 3(100) |32 (100) | 56 (100) | 8 (100) |1 (100) 100(100)

Respondent at Baseline

Mother 1 20 32 5 0 (0.0 58 (58)
(25.0) | (58.8) (60.4) (62.5)

Father 2 11 21 3 1(50.0) |38(38)
(50.0) | (32.4) (39.6) (37.5)

Others 1 3(88) |[0(.0) |0(0.0) |1(50.0) |44
(25.0)

Total 4 (100) | 34 (100) | 53 (100) | 8 (100) | 2 (100) 100(100)

Source: Authors calculation established on primary data.

The above information provides an overview of the distribution and characteristics

of the participants in the study, including their socio-economic status, family structure,

geographical origin, primary caregivers, and the duration of the intervention. (table 4.1.1)

Socio-demographic Profile: The majority of the participants belonged to the upper-

middle socio-economic status (SES), comprising 51 percent of the total participants. The




least number of participants belonged to the poor SES, accounting for only 3 percent of
the total.

Family Structure: A significant portion of the children in the study came from nuclear

families, constituting 54 percent of the total.

Geographical distribution: The participants were from various regions, with the highest
percentage coming from Punjab (32 percent). Other significant contributors included
Haryana and Himachal Pradesh, both at 17 percent. Eastern states represented 11 percent
of the participants. Jammu and Kashmir accounted for 10 percent, while Chandigarh had
9 percent. The smallest representation was from Uttarakhand, with only 4 percent of the

participants.

Primary Caregiver: At the baseline, most of the respondents were mothers, comprising
58 percent of the total. Mostly from rural areas (72 percent) and educated up till
matriculation (46 percent). In previous studies, caregivers were predominantly parents,
with mothers being the primary caregivers in most cases ( Katz et al., 2014; Labisa et al.,
2022).

4.2 Clinical determinates of the economic burden of Duchenne Muscular Dystrophy

Clinical stages of disease: Most of the children enrolled in the study were in the late non-
ambulatory disease stage (Stage Ill), comprising 56 percent of the total participants.
Remarkably, only one child was in the late non-ambulatory stage at the time of
enrollment. In contrast, registry-based enrollment tends to have a more uniform
distribution of children across various stages of the disease. However, there were still
relatively fewer patients enrolled in the late non-ambulatory stage (Landfeldt et al., 2014;
Shehata et al., 2023).

Caregiver Awareness Regarding Symptoms: A substantial portion of caregivers (40
percent) reported noticing a problem with their child during the early non-ambulatory
disease stage. Conversely, approximately 45 percent of caregivers observed the signs late,

after their child had reached 5 years of age.

Figure 4.2.1 Distribution of Study Population with Clinical Severity
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Source: Authors calculation established on primary data.

This data sheds light on when caregivers became aware of the initial symptoms,
indicating that a significant portion detected the issue during the early stages, while a

substantial percentage noticed it later in their child's development.

Table 4.2.1 Clinical determinates of the economic burden of Duchenne over the

families.
Baseline characteristic Clinical Severity Total
[ T i vV Y, (100)
Type of Disease(p=0.784) N (%)
DMD 3 29 49
8 (100) | 1(100) | 90 (90)
(100) | (90.6) | (87.5)
BMD Intermediate 00 | 39.4) 7 000) 000) 10(10)
' (12.5)
Family History (p=0.913)
Present 0 (0) ° 10 1(125)| 0(0) | 16 (16)
(15.6) | (17.9) '
Not Present 3 27 46
7(87.5) | 1(100) | 84 (84)
(100) | (84.4) | (82.1)

Affected Brother (p=0.969)

ves 0( 3(9.4 1(12.5 0(0 10 (10
No 3 29 50

100) | (00.6) | (go.z) | 7€) | 100 0 (80)

Age when noticed the symptoms (p=0.003)
Upto 5 Years 3 25 22
(100) | (78.1) | (39.3)

4 (50) | 1(100) | 55 (55)
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After 5 years 3G 7 34 - . s
© (21.9) | (60.7) (0) © 49)
Symptom First Noticed (p=0.477)
Difficulty in walking 1 7 11
3(13.0) | 1(4.3) | 23(24)
(50.0) | (24.1) | (19.6)
Inability to climb stairs . 3 5 (8.9 0 (0 0(0 2(83
(0) (10.3) (8.9) (0) Q) (8.3)
Difficulty in getting up 1 9 14 2250)| 00) 26
from the floor (50.0) | (31.0) | (25.0) (27.1)
Pain in muscles/limbs 0 (0) 00) | 1(1.8) | 0(0 0 (0) 1(1.0)
Frequent falls - 7 23 B —
@ (24.1) | (41.2) (125)| 00) (323
Muscle enlargement 00 3 236 | 1125 | 00 5 (6.3
() (10.3) (36) |1(125) | 0(0) (6.3)
Loss of ambulation 0 (0) 0 (0) 0() |1(@25)| 0(0) 1(1.0)
Who noticed first (p=0.594)
Parents 1 16 33
3(37.5) | 1(100) | 54 (54)
(33.3) | (50.0) | (58.9)
Other family members 1 7 15
2(25.0) | 0(0) | 25(25)
(33.3) | (21.9) | (26.8)
School 0(0 2 (6.3 ° 2(25.00| 0(0 10 (10
() (6.3) (10.7) (25.0)| 0(0) (10)
Neighbourhood 000 |23 | 1(1.8) | 0(0) 0 (0) 33
accidental finding or 1 5 T Py ay
others (33.3) | (15.6) (1L8) | 11125)) 0(0) ®)
Knowledge about the disease (p=0.98)
1 11 30 5(62.5) | 0 (0) 47 (47)
Yes
(33.3) | (34.4) | (53.6)
N 2 21 26 3(37.5) | 1(100) | 53 (53)
° (66.7) | (65.6) | (46.4)

Source: Authors calculation established on primary data.

Table 4.2.1 provides insights into the clinical determinants affecting the economic
burden on families dealing with Duchenne Muscular Dystrophy (DMD). The majority of
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patients (90 percent) suffered from DMD, while 10 percent had intermediate BMD. A
family history of DMD was absent in most cases (84 percent), although 10 percent of
patients had an affected brother. The symptoms were noticed in 55 percent of children up
to 5 years of age, and there was a significant association with disease severity. The
children diagnosed at a later age tended to be more adversely affected. Frequent falls
were the most common initial symptom (31 percent), followed by difficulty in walking
(24 percent), difficulty getting up from the floor (27.1 percent), and the inability to climb
stairs (8.3 percent). In most cases, parents (54 percent) or other family members (25
percent) were the ones who initially detected the symptoms, and 8 cases were accidental
findings. It's notable that a significant proportion (47 percent) of parents had no prior
knowledge about DMD. These clinical determinants shed light on the varied ways in
which DMD affects patients and their families from the initial symptoms to the role of
family members in recognizing and addressing the condition. Additionally, the lack of
awareness about DMD among some parents underscores the importance of education and

support in managing the disease.
4.3 Healthcare Utilization Pattern of the Study Population

The healthcare utilization was high in patients after getting the intervention,
although the utilization pattern also changed with the implementation of the intervention.
Over all utilization of care improved after intervention maximum utilization was seen
with Physiotherapy/ Rehabilitation Care. One of the most noticeable differences observed
during the intervention was the utilization of rehabilitation services, such as
physiotherapy and respiratory management, which increased significantly. The genetic
consultations saw a remarkable increase, nearly doubling the count of consultations
compared to routine care in phase I. As a notable impact, 11 mothers from the study
population sought and received further prenatal diagnostic consultation and care at the
tertiary care center after genetic consultations. It's important to note that the study did not
capture the utilization of healthcare services for prenatal diagnosis and management, as
this aspect was not directly related to the cost of illness of the disease under investigation.
The utilization pattern for nutritional counseling also followed a similar trend, with

increased usage.

In the second phase of the study, fewer physical visits were recorded due to the
introduction of teleconsultation by a neurologist as part of the intervention. This
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teleconsultation approach significantly reduced the physical and economic burdens on
patients, particularly benefiting the approximately 40 percent of patients residing in
distant provinces. Utilization patterns of care during phase I, Phase Il and Non-

participation in the intervention are shown table 4.3.1

Table 4.3.1 Utilization pattern of health resources by Dystrophinopathy Patients

Healthcare Services Utilization during | Utilization Utilization not
phase 1 (routine during phase 2 opted for
care) (N) (intervention) (N) | intervention (care)

(N)

Neuro OPD 195 129 68

Cardiac OPD 15 11 4

Ophthalmic Care 5 6 1

Physiotherapy/

Rehabilitation Care 139 194 59

Genetic consultation 8 17 8

Physmtherapy related 5 42 6

to Respiratory Care

Nutritional counselling 12 24 5

Inpatient treatment 1 0 1

h iali

Other sup_)erspema ist 45 62 59

consultation

Source: Authors calculation established on primary data.

Note: Multiple Responses.

Approximately 33 percent of the study population did not participate in the
developed intervention, and this was attributed to various reasons. These reasons included
instances of lost follow-up due to a decline in ambulation, a lack of interest in the
intervention due to the unavailability of definitive treatment, or migration to distant
locations far from the healthcare facility. Consequently, patients facing these challenges
discontinued their participation in the study prematurely. The utilization pattern during
this period indicated that very few healthcare services were accessed, as illustrated in
table 4.3.1 Some patients made just one visit to the health center, typically to the
neurology outpatient department (OPD). For those who did not enter Phase 2 of the study,

the total mean period of follow-up was 172.1 days. This data underscores the challenges
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faced by a significant portion of the study population, leading to their discontinuation

from the study and limited engagement with healthcare services during this period.

In a study conducted in Germany, it was found that 85 percent of Duchenne
Muscular Dystrophy (DMD) patients and over half of Becker Muscular Dystrophy
(BMD) patients expressed the need for medical aids. DMD patients became reliant on
wheelchairs at a median age of 15, while BMD patients reached this stage at a median age
of 40, indicating the progressive nature of the disease. As the disease severity increased,
there was a corresponding increase in the need for direct medical care (Katz et al., 2014).
Analysis of healthcare service utilization across different countries revealed varying
patterns. In Germany, the most utilized services were non-medical community services,
such as home assistance and transportation, followed by aids, devices, and home
investments. In Italy and the United Kingdom, non-medical community services were
also highly utilized, along with services provided by physiotherapists or occupational
therapists. In the United States, aids, devices, and home investments were the most
utilized services, followed by non-medical community services (Landfeldt et al., 2014).
The lack of supportive services for rare diseases like Duchenne Muscular Dystrophy
(DMD) is not unique to India. Similar findings were observed in a study from Egypt,
where only five patients were in the non-ambulatory stage, comparable to the single
patient identified in this study cohort. Additionally, the cost for medical aids and devices
constituted only 3.5 percent of the total cost in the Egyptian study, indicating a limited
utilization of these essential resources (Shehata et al., 2023).

4.3.1 Healthcare / Patient Care Pathway of DMD and BMD Patients:

The patient care pathways (CPW) play a crucial role in structuring the care
process, particularly within the framework of Patient-Centered Care (PCC) approaches.
Failing to develop and comprehend CPWs can result in diagnostic delays and unequal
access to available treatments. This burden of complex care coordination often falls upon
patients and their families, leading to significant personal, professional, and social
challenges that can adversely affect their "quality of life.”

In the present study, the pathway to care was examined, revealing that parents consulted
an average of 2.9+1.4 treatment agencies before arriving at the study site. While, number
of agencies consulted increased with the severity of the disease (with a median of 4 in

stage V), no significant difference was observed. Notably, some patients had to navigate
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up to 8 different agencies in their pursuit of care. These findings emphasize the need for
streamlined and efficient patient care pathways to improve the overall quality and

accessibility of healthcare services.

In this study, the longer the pathway to care, the more time it took for patients to
complete it. In the present study, the meantime consumed to traverse this pathway was
about 12.5 months with a maximum span of 84 months (7.0 years). Notably, the patient
with the longest journey hailed from Jammu and Kashmir, highlighting the impact of
distance on access to specialized care (speciality care center). The number of healthcare
agencies consulted was linked to the time spent in seeking care, but there was no
correlation with the disease's severity. Notably, roughly 80 percent of patients received a
correct diagnosis by the age of 8, a critical point as it falls within the period when the
child is still ambulatory according to the disease's natural progression. This emphasizes
the importance of early diagnosis and intervention for improved patient outcomes. (table
4.3.2).

Table 4.3.2 Number of Agencies consulted and the time consumed in traversing the
pathway to PGIMER with the severity of disease

Variables Clinical Severity Total p
I I i v V value

Number  of  agencies

consulted 3.0£1.0 2.8+1.1 3.0£15 | 29+1.2 | 3.0 | 2.9+1.4 0.72

Mean £SD

Time taken for pathway to

care (months) 10.7£11.7 | 11.8+18.3 | 13.0+15.6 | 9.7+12.1 | 36.0 | 12.5+16.1 | 0.65

Mean £SD

Time to last follow-up

(months) 5.3+4.9 4.5+3.6 4.5+4.2 5.7+46.1 | 24.0 | 4.8£4.6 0.01

Mean £SD

Source: Authors calculation established on primary data.

The mean time to last follow-up to the health facility was 4.8 months ranging
from 0 to 24 months the data is not normally distributed. The scheduled follow-up time-
period is of 3 months, the lag is uniformly present in all the stages of illness. The
maximum delay was found in the early non-ambulatory (IV Stage) and late non-
ambulatory stages. Non-ambulation makes travelling very difficult so physical follow-ups
to the OPDs are very difficult and delayed. There is significant delay in last follow ups
with the advancement of disease.
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4.3.2 Challenges Faced by Patients in the Healthcare Facility

Even after patients reach a premier institute like PGl (Post Graduate Institute),
several underlying challenges persist. A significant majority of patients (93 percent)
encountered difficulties related to traveling when visiting PGI. This indicates that travel
logistics can be a substantial obstacle for many patients seeking care. The same
proportion of parents of patients (93 percent) reported challenges in understanding
doctors' instructions in a single interaction, often they have to ask them to repeat the
explanation. An effective communication can be crucial for treatment adherence and
patient understanding.

However, three-fourths of the patients expressed dissatisfaction with frequent
visits to PGI, with transportation being the primary hindrance. This suggests that the
burden of repeated visits, coupled with transportation issues, impacts patient access to
care. Surprisingly, only 39 percent of patients were informed about the availability of
prenatal diagnostic options for genetic diseases. This highlights the need for improved
patient education and awareness regarding available diagnostic tools.

Table 4.3.3 Challenges in access to the Healthcare facility as reported at the time of

enrolment
Clinical Severity Total
Challenges | 11 i v Vv

n) | n(%) | n(%) | n(%) | n(%) | n (%)

Problems faced visiting PGI travelling 3.(100) 29 52 8 1 93
(90.6) | (92.9) | (100) | (100) | (93)

Problems faced due to frequent visits 2 20 43 5 1 71
(66.7) | (62.5) | (76.8) | (62.5) | (100) | (71)

Work-time loss in each visit 2 22 43 6 1 74
(66.7) | (68.8) | (76.8) | (75.0) | (100) | (74)

Transportation 2 20 43 6 1 72
(66.7) | (62.5) | (76.8) | (75.0) | (100) | (72)

waiting period 2 19 44 6 1 72
(66.7) | (59.4) | (78.6) | (75.0) | (100) | (72)

Difficult access to diagnostic facilities 2 19 44 6 1 71
(66.7) | (59.4) | (78.6) | (75.0) | (100) | (72)

89



Asking doctors to repeat the instruction 3.(100) 29 52 8 1 93
to have a clear understanding (90.6) | (92.9) | (100) | (100) | (93)
satisfaction with the doctor's 3.(100) 25 40 6 1 75
explanations (78.1) | (71.4) | (75.0) | (100) | (75)
) ) 12 19 6 1 39

Unaware of prenatal diagnosis 1(33.3)
(37.5) | (33.9) | (75.0) | (100) | (39)

Table 4.3.3 depicts the challenges in access to the healthcare facility. A significant
proportion of patients (74 percent) reported experiencing a loss of work time, indicating
the economic impact of their medical visits. Transportation difficulties, were prevalent,
with 72 percent of patients facing challenges in getting to healthcare facilities. Long
waiting periods were a concern for 72 percent of patients, suggesting a need for improved
efficiency in healthcare delivery. Accessing diagnostic facilities posed difficulties for 71
percent of patients, potentially impacting timely diagnosis and treatment. Issues arising
from frequent visits were reported by 71 percent of patients, reflecting the burden of
repeated medical appointments. Addressing these multifaceted challenges is essential to
ensure a smoother healthcare experience and better outcomes for patients dealing with

these issues.

4.4 Estimation of the Total Cost of IlIness

Annual Direct Expenditure: The annual mean direct expenditure was estimated at 56.6
(ranging from 11.9 to 289.3) x X1000, indicating the financial burden borne by families
dealing with Duchenne Muscular Dystrophy (DMD) or Becker Muscular Dystrophy
(BMD). This direct cost accounted for approximately 52 percent of the total annual cost
of illness. The most substantial cost component contributing to the per-person annual total
cost of illness in routine care was the total direct expenditure, accounting for 51.7 percent.
Notably, a substantial portion of this expenditure is allocated to direct medical
management, encompassing expenses related to medicines, vaccines, diagnostics, surgical
procedures, and other medical interventions. Most of the direct expenditure was driven by
direct medical costs, making up 30.6 percent of the total COI. Comparatively, in
Germany, the situation differs. The maximum expenditure for total direct medical costs of
illness in Germany accounts for just 25 percent of the total COIl. In Portugal this

expenditure was 19 percent of total COI, as compared to the present cohort this ratio
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(30.61) is quite less. In this context, a major proportion of direct medical costs is

attributed to expenses related to medical aids ( Katz et al., 2014; Labisa et al., 2022).

This discrepancy in cost distribution between this study and Germany highlights
the variation in healthcare expenditure patterns and highlights the relatively higher direct
medical management costs faced by families dealing with Duchenne Muscular Dystrophy
(DMD) in the Indian setting. Additionally, these costs are directly borne by the family as
out-of-pocket (OOP) expenses, raising the likelihood of financial risk (Chiu et al., 2018).
In contrast the OOP expenditures that were non-reimbursed payments were 6.9 percent in
Germany, 7.3 percent in Italy, 5.0 percent in the UK and 7.0 percent in the US of total
annual cost of illness (Landfeldt et al., 2014).

4.4.1 Direct Medical Expenditure

The direct medical expenditure specifically amounted to 33.5 x % 1000, with a
range from 5.6 to 157.3 x % 1000. This category is about 31 percent of the total annual
cost of illness in families providing routine care for DMD or BMD. That the basic
treatment for BMD and DMD was found to be quite similar, resulting in comparable costs
of illness. Approximately 45 percent of the direct medical cost was attributed to the
expenses associated with medicines, indicating a substantial portion of the financial
burden in this category. Additionally, rehabilitation constituted a significant chunk of the
out-of-pocket expenditure by caregivers, accounting for approximately 27.7 percent (table
4.4.1). These findings highlight that families dealing with DMD or BMD face substantial
financial challenges, especially when it comes to paying for medical treatments and

rehabilitation.

The expenditure on lab and diagnostics was observed to be the least, primarily
because many parents utilized the lab and diagnostic facilities provided by PGIMER.
These government facilities offer services at highly subsidized rates. However, due to
challenges like difficult access and long waiting periods, some parents opt for private
facilities, resulting in increased out-of-pocket expenses. Direct medical costs remained
relatively consistent across all clinical stages of DMD. It's important to note that there's
limited data on the cost of illness in stage 5 as the study included only one patient from
this category. This lack of data is due to the fact that most patients in this stage do not

seek consultation often because they lack the necessary support systems. Traveling in
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resource-limited public settings, which are not disability-friendly is incredibly
challenging for them. Consequently, their quality of life is severely affected due to the

absence of the medical and social support required for their basic well-being.

The cost of rehabilitation services represented a significant portion of the direct
medical burden, accounting for 8.47 percent of the total cost of illness (COIl). It's
important to note that even though there were nine children who were wheelchair-bound,
with an average age of 9.2 years, none of them had access to a wheelchair at the time of
enrollment. Remarkably, only one out of these nine children received a wheelchair during
the second phase of the study. This highlights that the costs associated with aids, such as
wheelchairs, which are reflected in direct medical costs, were relatively low compared to

the actual needs and demands of these patients.

Furthermore, no special medical costs were captured for stage 5, which requires
basic life support. The study mainly focused on the standard medical care provided
universally to all patients with DMD, potentially leaving out specific needs associated
with more advanced stages of the disease. Major components that acted as drivers in
costing were aids supporting mobility such as wheelchairs which, represented not only
the most frequently used aids but also the most expensive devices (inclusive of other
home care tools) that were not captured in the study. It's important to note that these costs
related to mobility aids were not specifically captured in the study, highlighting their
potential impact on the overall financial burden faced by families managing DMD or
BMD. These findings highlight the critical importance of accessible healthcare and
support systems in addressing the unique needs and challenges faced by patients in
different stages of DMD. Additionally, they underscore the need for comprehensive
healthcare services to provide essential aids and support, particularly in the later stages of

the disease, to improve patients' quality of life.
4.4.2 Estimation of the Direct Non-Medical Cost of IlIness

The direct medical costs specifically pertain to medical treatments and services. In
contrast, total direct costs encompass both medical and non-medical costs associated with
the disease. The costs include charges for personal assistance at school and work,
travel, boarding & lodging, food, and informal expenses over traditional healers, over
different religious rituals, and other informal payments during visits to health facilities.

For instance, it is customary that gifts be given to the head of the household while visiting
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someone's household in India. The gift could be in cash or kind. Whenever a patient
makes a visit to the health center and stays at a relative's place, they spent some money on
gifts (Chauhan et al., 2018). Apart from it, there are other miscellaneous informal costs
like money spent on vehicle parking charges, heiring a wheelchair, etc. Although there
was no significant difference in direct medical costs across the various stages of the
disease the study found a significant increase in non-medical costs as the disease severity
advanced. This increase was particularly pronounced when transitioning from DMD stage
IV to stage V, as indicated by the ANOVA test (F=3.1). It's important to note that the
direct non-medical expenditure in stage 1 was 38.6 (ranging from 11.0 to 64.7) x X 1000,
which was higher than the expenditure in stages 2 and 3. Frequent visits to healthcare
institutions are crucial for accurately diagnosing conditions like DMD. These visits
involve various assessments and tests. However, these repeated visits can contribute to
the overall economic burden on patients and their families, especially when considering
factors like travel, lodging, and related expenses. Patients in stage 1, typically those
recently diagnosed with DMD, had frequent health facility visits primarily for diagnosis
and medication initiation. These visits often required baseline workup procedures such as
immunizations for pneumococcal and varicella, tuberculin tests, baseline ECHO, and

more.

The major cost drivers in direct non-medical costs were food, travelling, boarding,
and lodging for obtaining medical care. Specifically, the combined cost of travel,
boarding, and lodging constituted about 14.3 percent of the total annual cost of illness. In
stage 4, the mean cost of travel, boarding, and lodging was 38.8 x ¥ 1000, nearly three
times that of stage 3. This cost increased significantly with the severity of the disease, as
confirmed by the ANOVA test (F=5.1). The progression of the disease made movement
increasingly difficult for patients, leading to longer durations of stay during medical
visits. This posed challenges in using public transport systems, further increasing both

transportation and lodging costs.

Whereas, one component of non-medical direct cost is "informal cost”. In Indian
culture, it's customary to give gifts, which can be in cash or kind, when visiting someone's
home. The patients in this study incurred such informal costs when they stayed at a
relative's place while visiting the health center. These expenses, including gifts and

miscellaneous informal costs like car parking and obtaining a wheelchair, were
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categorized under informal costs. House modifications made as per the child's needs were

also included in this category, although only three caregivers incurred such costs.

Furthermore, expenditure on food increased as the severity of the disease
advanced. The cost in stage IV was 9.5 x % 1000, nearly three times higher than in stage
IIT (3.4 x ¥ 1000). However, costs were not compared with stage 5 as there was only one
patient in this group. This increasing trend in food expenditure was statistically
significant with disease severity, as confirmed by the ANOVA test (F=2.8). These
findings highlight how the economic burden associated with DMD is not solely driven by
medical costs but also significantly impacted by non-medical costs, particularly as the
disease progresses to more advanced stages. In this study, no one incurred non-medical
expenses, such as house modifications, charges for personal assistance at school and
work, or miscellaneous costs like artificial nutrition and alternative therapies. Informal
care cost, as well-trained nurses are available in the community for the palliative care of
Muscular dystrophy patients in few developed nations(Katz et al., 2014). In a study from
Egypt only 1.9 percent of the total annual cost of illness was spent on home modifications
related to child’s illness (Shehata et al., 2023).

The direct non-medical cost in this study from Germany was less than 14 percent
excluding informal care which was 27 percent. Thus, this 30.6 percent of total COI is
directly on families as a financial burden. DMD is not covered under any government
scheme for common people of India only few Government employees get
reimbursements but none of study subject was beneficiary. The proportion of expenditure
on account of direct non-medical expenditure was 21.1 percent in present study. This
expenditure is 50 percent more than the expenditure found in the study from Germany.
However, in the study cohort none of the patients incurred any expenditure for house or
automobile modification. On the contrary none of the nine non-ambulatory patients of the
present cohort have a access to even simple non-customized wheelchair. The Government
supported provision for wheelchairs is grossly lacking with regard to coverage, design,
production, and supply. Only 10 percent of the global disabled population requiring
wheelchairs are provisioned with a wheelchair. By far, the greatest hurdle in the use of
available assistive technology in patients with disability in low- and middle-income
countries is an unsurmountable stigma associated with disability. (Guidelines on the
Provision of Manual Wheelchairs in Less Resourced Settings., 2008; Barbareschi et al.,
2021; Gupta et al., 2021).
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Table 4.4.1 Mean Annual Cost of Duchenne Muscular Dystrophy in X x 1000 (min-max) on the Families with Routine Care (Phase I)

Ratio of Clinical Severity
Variables Mean
total COI [%0] | 1 i v \Y P- value
15.2 15.4 16.2 14.8 14.8
Drugs (Medicines +Vaccine) 13.93 11.7 0.399
(2.0-58.4) (6.9-28.0) (4.0-58.4) (2.0-54.6) (6.4-29.6)
Diagnostic (Lab tests+ 2.1 1.93 2.0 2.6 2.0 1.3 L5 0563
ECHO+Xray+DEXA) (0-17.0) (0-4.7) (0-17.0) (0:9.2) (0-3.9)
Procedure orthotic 6.9 5.1 5.1 8.2 6.3
6.28 30.4 0.343
User fee (0-60.9) (3.9-6.2) (0.07-15.7) (0.01-60.9) | (0.01-10.8)
9.3 8.47 315 5.2 10.0 13.3
Costs of rehabilitation services 0 0.254
(0-104.3) (0-70.2) (0-44.3) (0-104.3) (0-48.1)
335 54.0 29.0 35.0 35.7
Direct medical expenditure 30.61 13.2 0.573
(5.6-157.3) (12.1-106.8) (9.1-105.5) (5.6-157.3) | (11.0-70.4)
Costs for “personal assistance” at 1.6 145 i 0.4 2.6 i i 0.655
school (0-60.8) (0-12.2) (0-60.8)
15.6 32.2 11.8 13.8 38.8
Travel_Boarding/Lodging 14.30 3.6 0.003
(0.2-167.0) (8.8-61.7) (0.2-36.7) (0.3-51.9) | (2.7-167.0)
3.8 5.2 2.8 3.4 9.5
Food and other costs 3.44 1.5 0.045
(0-34.1) (1.3-12.2) (0-10.6) (0-34.1) (0-29.3)
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2.1 1.93 1.2 0.9 2.6 3.9
Direct Informal (traditional healing) 912 0.459
(0-46.0) (0.9-2.0) (0-5.2) (0-46.0) (0-19.5)
23.1 38.6 16.0 22.5 52.2
Direct non-medical expenditure in INR 21.11 6.1 0.01
(0.6-195.9) (11.0-64.7) (0.7-47.3) (0.6-132.0) | (2.9-195.9)
56.6 92.7 45.0 57.5 87.9
Total direct expenditure 51.72 (13.9- 43.3 0.324
(11.9-289.3) (52.5-171.5) (11.9-125.1) (12.4-289.3) 218. 0)
335 28.2 31.7 335 39.4 58.8
LP (unpaid caregiving) 30.6 0.424
(7.3-88.2) (18.5-44.1) (7.3-66.1) (7.3-88.2) (26.3-53.9)
19.3 35 21.2 21.5 45
LP (absenteeism) +LP (changes) 17.7 1.8 0.918
(0.0-311.6) (0.0-7.0) (0.0-278.2) (0.0-311.6) (0.0-31.7)
52.8 31.7 52.9 55.0 44,0 62.1
Total indirect COI 48.28 0.844
(14.7-352.9) (18.6-47.6) (14.7-322.3) (14.7-352.9) | (26.3-68.5)
109.4 124.4 97.9 1125 131.8
Total annual COI 100 (81.7- 78.0 0.735
(27.4 -534.2) (71.0-200.5) (27.4-370.0) (34.0-534.2) 244' 2)

Source: Authors calculation established on primary data
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The major source of direct non-medical costs in this study from Germany was
informal care cost which accounted for 27 percent of the total col. The study found that
informal care costs emerged as the most significant driver of direct resource consumption,
particularly in severe dystrophinopathies. These costs also exerted a notable influence on the
overall healthcare burden. Informal care which involved family members and friends
providing medical services, was assessed as the time spent by non-working caregivers
effectively resulting in a loss of their leisure time. These costs were considered as the genuine
expenses associated with caregiving, measured by comparing them to the customary payment
for formal care services. Consequently, the study categorized informal care costs as part of
the direct costs (Katz et al., 2014).

The cost of informal care has been classified as care provided by unpaid caregivers as
part of the indirect cost category. There are two main reasons for this classification. Firstly,
the caregivers in the study typically lack the extensive training or medical education that
formal caregivers possess, unlike the unpaid caregivers in a home setting. Secondly, non-
availability of the price of a close market substitute for formal caregivers specifically trained
to care for patients with DMD or other chronic pediatric illnesses in the study context (table
4.4.1). The leisure time of caregivers sacrificed in caregiving as they were engaged in
caregiving activities, which primarily involve self-care for daily routines of the
patients. This leisure time sacrificed is captured as a loss of productivity due to willingness
to pay and as such, it is categorized as part of the indirect cost of illness (COI). This approach
aims to capture the economic impact of informal caregiving on caregivers' productivity in the

present study

4.4.3 Estimation of the Annual Indirect Cost of IlIness

The indirect cost is the productivity loss due to the illness. This loss stems from a
reduction in a person's ability to work due to the disease. It can manifest as absenteeism from
work or a change in one's work situation. Sometimes, it's related to spending leisure time on
caregiving responsibilities. Caregiver’s "willingness to pay" is essentially how much leisure
time they're willing to sacrifice for caregiving to avoid undesirable outcomes. It reflects the
value they place on caregiving responsibilities in the face of challenges posed by the illness
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(Steigenberger et al., 2022). Willingness to pay is a way to measure the indirect cost resulting
from the loss of productivity due to the illness of the patient or the caregiver's ability to work.
Salaried caregivers typically receive paid leave from their employers, which is beneficial for
both employee productivity and the employer. These leaves are crucial for parents too, as
spending time with their children offers numerous benefits("Annual leave: Why you should

use it up, and how to make the most of it" 2022).

When a caregiver takes leave to care for their child, they're essentially sacrificing their
leisure time, resulting in a loss of productivity. This is known as long-term unpaid caregiving.
Other family members also play a role in caring for the affected child, termed as short-term
unpaid caregiving. The total hours of short-term caregiving were converted into days. To
calculate the indirect cost, both long-term and short-term unpaid caregiving days were added
together and multiplied by the Gross Domestic Product (GDP) per capita per day in India.
Considering the productivity of leisure time to be the Gross Domestic Product (GDP) of

India.

Besides from caregivers willingness to pay, indirect costs also consider the loss of
working capacity due to illness, "lost working time," and "loss of productivity. Over study
captured the indirect cost in two sections: a) calculating caregivers' willingness to pay for
their unpaid care and b) calculating the lost working time of parents or caregivers who had to
quit or reduce their employment due to their child's illness. It's important to note that the
working time of patients wasn't captured as none of them were in the working age
group("Human Capital Approach Human capital approach,” 2008). The study has not

captured the working time of patients as none of the patients is in the working age group.
a) Estimation of Indirect Costs caused by “Willingness to Pay”

Around 33 percent of the caregivers in the study were employed and were able to take
paid leaves granted by their employers. There was no wage loss during their hospital visits
and also so whenever they took leave for long-term caregiving for their DMD/BMD son.
Additionally, approximately 46 percent of the families in the study were joint families. In

such families, the responsibility of caregiving is not solely shouldered by the parents but is
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often shared among various family members. Apart from their parents their grandparents,
uncles, aunties, cousins, and other family members. In this study, the primary caregivers who
visited the health facility for consultations were not always the child's parents. Approximately
35 percent of households involved grandparents in caregiving, alongside the parents. In about
8 percent of households, uncles and cousins played a role in caregiving. In 7 percent of cases,

elder siblings were responsible for caregiving.

This diversity in caregiving arrangements highlights the wide spectrum of caregiving
givers in India, where the responsibility for caring for a child with DMD/BMD extends
beyond just the immediate family. Despite the importance for human development, care work
often goes unrecognized. This is partly because, being unpaid, it is not reflected in economic
indicators such as GDP. But valuing unpaid care work would highlight women’s
contributions in households and communities and draw attention to their material conditions
and well-being, with a possible implication for policymaking. In India unpaid care is
estimated at 39 percent of GDP (Human Development Report, 2015).

The hours of caregiving were later converted into days and combining both long-term
and short-term unpaid caregiving to get a total count of caregiving days. This helped us
understand the overall time and effort invested by unpaid caregivers. The study valued the
productivity of leisure time using India's Gross Domestic Product (GDP). To calculate the
economic impact, the total number of unpaid caregiving days were multiplied by the per
capita GDP per day. This approach helped us quantify the loss of productivity in monetary
terms. To prevent overestimation of time, primary caregivers were asked about the average
number of hours in a day provisioned exclusively to informal care, discounting working
hours (if working) and/or leisure time as in an earlier study from Portugal (Labisa et al.,
2022).

Informal care in Western setup is categorized in direct cost and it was found to be the
major deciding factor for resource consumption mainly in severe disease and had a notable
influence on the total healthcare burden. However, in this particular study informal care
given by unpaid caregivers is captured as indirect cost of illness as this is caregiver’s

willingness to pay their leisure time in caregiving leading to loss of productivity. In another
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study from Portugal, a proxy good method was used to value the informal costs. Here the
average wage paid to the patient care giver was compared to the close market substitute
according to the Portuguese neuromuscular patients association (APN) and was used to
estimate the effect of indirect wage loss. This is the same method that was adopted by the
study from Germany discussed above. In the study from Germany, informal care was about
27 percent of the total COI and informal care cost for ambulatory patients in Portugal was
estimated to be 50 percent of the total COI. The productivity loss due to informal caregiving
is about 30 percent of the total cost of illness (table 4.4.1). This is the most important cost-
driver of the indirect cost of illness. This cost increased with the severity of the disease but
the finding was not clinically significant. The same pattern was found in the German study
where the cost of care increased with a variety of clinical phenotypes whereas informal care
cost was less for the non-ambulatory patients (42 percent of total COI) in the study from
Portugal.

As different studies have adopted different assumptions to calculate the informal care
cost so it is difficult to compare the data. The mean number of hours dedicated to informal
care would be a better entity for comparison purposes. This informal care must have two
subdivisions paid informal care and unpaid informal care. Thus, paid informal care will be
projected in the direct cost of illness while unpaid informal care will be reflected as a loss of
productivity (willingness to pay) as an indirect cost. The mean number of hours per day was
94 109, 6.1 + 2.0 and4.3+2.1 for German, Portuguese, and the present study
respectively. Unpaid caregiving in the study is almost half of the German study and 30
percent less than the Portuguese study although the findings are not significant. The mean
number of hours spent in care efforts per day increases with the severity of the disease in the
present study. However, this finding is not statistically significant as most of the study
population was ambulatory (91 percent). The same pattern was seen in the study from
Germany and Portugal. In the present study total mean hours per day in caregiving were 4.3
+2.1 hrs and 31 percent of the children were getting care for 6 hours or more. Although the
mean number of hours spent in care efforts per day increased with the severity of the disease

the findings were not statistically significant. (table: 4.3.2)
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Figure: 4.4.1 Time (hours) spent in caregiving per day with the severity of the disease
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Another component of the indirect cost of illness is loss of productivity due to
absenteeism and change in working conditions leading to reduced wage. This proportion was
17.7 percent of total COI and comparable to the cost incurred in the study from Portugal (14
percent) while this is almost double the cost in Germany (9 percent). These outcome
measures showed that the loss of productivity of caregivers due to DMD is quite high in
India. Present cohort has none of the patients in the economically productivity group
(pediatric age group) so it is difficult to comment upon the loss of productivity due to the
iliness of the patients. Therefore, only productivity loss considered was related to parents
missing work or changes in caregivers' work schedules. However, it is evident from the data
that caregivers in India have been overburdened with caregiving as compared to European

countries.

The overall indirect cost includes loss of productivity due to absenteeism and change
in working conditions for both patients and parents in Germany 36 percent of total COI
which is much higher than the study from Portugal which is 22 percent in the ambulatory
phase and in this study, it was 17.7 percent In the study, the entire burden is borne by parents
and this enforces the need to explore ways to reduce the burden on caregivers thereby

reducing the indirect cost of illness. The same correlation was seen in the study from the US
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where there was a direct correlation between the loss of income and the amount of care
needed by the patient(Larkindale et al., 2014). The mean annual cost for unpaid caregiving
was %33.5 (7.3-88.2) x 1000. The cost of caregiving persistently increased with the “severity
of the disease” still there was no significant difference noticed. This cost is almost 30 percent

of the total COI equal to the “total direct medical cost”.
b) Estimation of Indirect Costs Caused due to Changed Working Capacity

In the present cohort, 24 percent of the parents either graduated or have a higher
university education. However, around 41 percent of the caregivers have daily waged
Laboure’s or have a petty business. For this group, taking leave from their jobs for hospital
visits or to care for their child resulted in wage loss, affecting their income. Approximately
67 percent of caregivers experienced wage loss while caring for their child or visiting the
hospital for consultations. During Phase |, caregivers spent an average of 6.6 days getting
medical consultations. The mean annual loss of productivity due to absenteeism with routine
care amounted to X 3,365. Alarmingly, around 9 percent of mothers in this study group had to
quit their jobs in order to provide proper care for their sons. The mean annual "loss of

productivity" due to the loss of work was even higher, reaching X 11,597 with routine care.
4.5. Determinant of Economic Burden of DMD

To understand the key factors influencing the cost of treatment, it's vital to study
various elements that can impact the treatment expenses. These factors include disease
severity, disease type, barriers to accessing care, knowledge about care, as well as other
sociodemographic and clinical factors.

4.5.1 Association of Health Expenditure with Clinical Severity of Disease

When analyzing the influencing factors of direct and indirect costs from various
perspectives (patients, caregivers, and families), Katz et al., found significantly higher mean
costs for Duchenne Muscular Dystrophy (DMD) compared to this study (p < 0.001). Notably,

in the most severe clinical stage, the direct cost of illness (Direct COI) for DMD was highest,
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nearly three times higher than that for Becker Muscular Dystrophy (BMD).(Landfeldt et al.,
2014; Katz et al., 2014).

However, when compared mean costs between BMD and DMD, the total annual cost
of illness (COI) with the intervention was higher for DMD, along with informal annual
payments. Specifically, the total COI for DMD was found to be 8 times higher than that for
BMD in the cohort. These variations may be attributed to differences in the study

populations, healthcare systems and methodologies employed in the two studies.

Health care utilization and expenditures for children and young adults with muscular
dystrophy in a privately insured population was studied by Ouyang et. al. (2008). In the study
average medical expenditures was noticed to be 10 to 20 times higher in individuals with
muscle dystrophy when compared to individuals without muscular dystrophy. The highest
number of inpatient admissions related to respiratory infections and cardiac complications
was seen in individuals aged 15 to 19 years. The findings underscore the need for appropriate
treatment options for individuals with muscular dystrophy as they age (Ouyang et.al., 2008).
There are several discrepancies comparing the present results to those of previous studies,
since different national healthcare systems or different types of muscular dystrophies with
inhomogeneous patient cohorts were analyzed which do not allow a close comparison
(Ouyang et al., 2008; Larkindale et al., 2014).

4.5.2 Association of Health Expenditure with Family Structure

The indirect cost of caregiving by unpaid caregivers annually without intervention is
higher in joint families as compared to nuclear families. The loss of productivity in
caregiving by unpaid caregivers in the Indian scenario where people still live in joint families
with their grandparents, uncles and aunts appears to be more but this loss of productivity is
shared by all the family members. Thus, the actual productivity loss per person is quite less
in joint families. Kumar, et al (2013) restored the connection between family structure and
child health. The descriptive statistics revealed that children from non-nuclear families
exhibited better nutritional status and higher immunization coverage in comparison to

children in nuclear families. These findings suggest a potential association between family
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structure and child health outcomes (Kumar & Ram, 2013). When compared between loss of
work as a challenge to health facility visits, those caregivers who found the loss of their
professional work as a barrier to visiting the health facility were spending less on direct
treatment costs. Indirect costs caused by parents due to loss of work/absenteeism were just 6
percent in Germany as compared to this study (17.7 percent). Hence, the loss of work is the

major bottleneck to visiting health facilities.

Table 4.5.1 Parameters Affecting the Economic Burden % x 1000(min-max) of

DMD/BMD
) Mean Mean t p-
Family Structure )
(Nuclear) (Joint) stats | value
64.9
. - 42.5
Indirect Cost Caregiving Phasel annual (14.7- -1.84 | 0.07
(14.7-251.2)
352.9)
Work loss major challenge in PGI Visits No Yes
_ _ ) 3.0 1.8
Direct Cost on Diagnostic Phasel@annual 1.99 | 0.049
(0.0-12.0) (0.0-17.0)
Direct Cost on Informal Payment in 4.0 1.4
2.02 | 0.046
Phasel@annual (0.0-46.0) (0.0-23.3)

Source: Authors calculation established on primary data

Interestingly, study found that joint families incurred higher expenses in indirect
caregiving compared to nuclear families. Moreover, when comparing the challenge of work
loss during visits to PGI, statistically significant differences (p<0.05) were observed in areas:
Direct cost for diagnosis in phase-I and direct cost for annual informal payments in phase 1
for food. In all these cases, there was a noticeable increase in expenditure associated with the
work loss challenge during PGI visits. Additionally, the expenditure for annual indirect costs
for caregiving was higher when prenatal diagnosis was not explained and this difference was
statistically significant (p<0.05). These findings highlight how various factors, including
family structure, work loss challenges, and the provision of information about prenatal

diagnosis, can significantly influence the overall cost of treatment.
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Table 4.5.2 Annual economic burden in routine care (Phase I) vs States (Mean X per
1000 (min-max)

Vs State CHD PB HR Eastern | UK HP J&K p-
(Tricity) states others | value
DC Drugs 11.7 13.0 17.0 11.0 28.4 17.0 19.0 0.045
(3.8- (2.0- (4.0- (4.4-15.2) | (11.7- | (4.4- (10.4-
21.0) 33.8) 46.2) 33.8) 54.7) 29.6)
DC Travel 1.8 11.9 8.2 14.4 20.0 20.7 43.0 0.00
Boarding (0.2-4.7) | (35- (1.8- (1.6-28.4) | (3.7- (23.7- | (5.6
Lodging 41.0) 31.1) 51.5) | 617) |167.0)
DC FOOD 0.7 2.8 2.0 1.0 1.8 5.7 12.9 0.00
informal (0.0-1.9) | (0.0- (0.0- (0.0-2.2) | (1.1- (0.0- (0.0-
other 11.2) 9.5) 2.8) 34.1) | 29.3)
payment
Directnon- | 9.3 18.9 111 17.0 31.7 30.7 59.4 0.00
medical (0.5- (4.6- (2.4- (24.1- (6.1- (4.1- (10.1-
expenditure | 65.5) 71.6) 38.2) 30.6) 71.7) 132.0) | 195.9)
Total Direct | 39.3 49.1 45.0 35.2 81.1 73.2 101.3 0.008
Cost (12.4- | (13.1- (11.9- | (21.5- (19.3- | (146- | (32.3-
207.9) | 160.0) 131.2) | 53.0) 125.1) |289.3) | 218.0)

CHD Tricity: Chandigarh, Sahibzada Ajit Singh Nagar, Panchkula; PB: Punjab; HR: Haryana; UK:
Uttarakhand;
HP: Himachal Pradesh; J&K: Jammu and Kashmir

Source: Authors calculation established on primary data

These findings highlight significant variations in expenditure patterns based on the place of
residence, with different regions in India experiencing varying costs associated with the care

and treatment of Duchenne patients.
4.5.3 Association of Health Expenditure with Socio-economic Status and determinants

The annual total direct cost of illness and indirect cost of illness with routine care cost

were directly associated with the “socio-economic status” of the families in the cohort, when
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binary correlation was assessed. This association was significant with P=0.006 and P=0.013
respectively. In India, public hospitals are often preferred by poor-illiterate with no medical
insurance as it provides affordable medical services although high indirect cost due to loss of
productivity and access barriers was a downside. But this is not the case with DMD as the site
is one of the premier institutes of medical education and research in India so Caregivers from
all social and economic groups visited the facility equally. People with high opportunity
costs and higher social backgrounds were more serious about treatment. However, few
caregivers with higher education mainly postgraduates wished not to seek any drug treatment
for their sons as they were aware of the side effects of steroids and have knowledge that no
definite treatment is available (Patra & Bandyopadhyay, 2020). The determinants of
economic burden on the families identified are travelling distance from the main health care
facility, socio-economic status of the family, and type of disease (Duchenne/Becker's or

intermediate).
4.5.4 Multiple Linear Regression (MLR)

A multiple linear regression (MLR) was conducted to estimate the impact of exposure
while accounting for the influence of other variables, thereby controlling for potential
confounding factors. Multiple linear regression was employed to assess the influence of
different predictors on the total cost of illness, total direct cost of illness and total indirect
cost of illness. The predictors used were SES, child age, educational status of main caregiver,
family structure, locality (urban/rural), distance of provinces to the health facility, main
caregiver, parent’s knowledge of DMD clinical severity and HrQoL (EQ 5D utility index),
Overall QoL caregiver, who noticed first and age when first noticed.
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Direct Cost of IlIness

Table 4.5.3 Multiple linear regression analysis for determinants of Annual Direct cost of

illness (routine care).

Model Summary

Model R R* Adjusted SE of the F= MS regression/ Sig
R2 estimate MS residual

1 0.776 | 0.601 0.546 37560.6968 10.942 0.00
Coefficients
Variables B Std. Error t value
Constant 36419.965 -1.341 0.183
SES** 0.730 611.989 6.499 0.000
Age -0.165 2346.104 -1.929 0.057
Education Caregiver** 0.270 3966.357 2.450 0.016
Family structure -0.041 8418.696 -0.542 0.590
Locality (urban/rural)** -0.193 9092.974 -2.506 0.014
parent’s knowledge of -0.117 7888.912 -1.653 0.102
DMD
Distance of provinces** 0.393 5148.477 5.207 0.000
Main caregiver 0.049 6904.375 0.686 0.495
EQ 5d index baseline -0.029 12317.870 -0.364 0.717
Overall QoL caregiver** -0.168 145.227 -2.249 0.027
Who noticed first 0.086 3340.351 1.188 0.238
Age first noticed 0.065 5465.094 0.831 0.408

Cooks distance statistic (minimum=0.000; maximum=0.292)

** Two-tailed significant values

Source: Authors calculation established on primary data.

After adjusting for confounding factors using multivariate analysis, it was found that

the annual direct cost of illness was significantly positively associated with the family's
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socioeconomic status, the education level of the primary caregiver, and the distance of their
residence from the health facility. Conversely, the direct cost of illness was negatively
associated with the overall quality of life of the primary caregiver. Although the child's age is
not significantly associated with the cost of illness, the relationship is negative. This suggests
that as the child ages or as the disease worsens, the direct cost of illness tends to increase.

Higher socioeconomic status and education levels often result in increased spending
on disease management due to access to more resources. Additionally, challenges in
accessing healthcare facilities, such as distance or availability, can elevate treatment costs,
underscoring the need for equitable healthcare access.

The MLR model for Total Cost of Iliness considered predictors such as SES, child
age, educational status of main caregiver, locality (urban/rural), distance of provinces to the
health facility, main caregiver, parent’s knowledge of DMD clinical severity and HrQoL
indexes of children, Overall QoL caregiver, health related QoL of caregiver, who noticed first
and age when first noticed to assess their influence. The total cost of illness (COI) for
families with a child affected by DMD under routine care is significantly influenced by socio-
economic status (SES), residential distance from the health facility, and urban living. COI
increases with greater distance from the health facility. Surprisingly, an inverse association
with age was observed, possibly due to challenges faced by non-ambulatory patients.
Additionally, advanced-stage patients were underrepresented, likely due to mobility

constraints.
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Table 4.5.4 Multiple linear regression analysis for determinants of Annual Total cost of

illness (routine care).

Model Summary

Model R R® Adjusted SE of the F= MS regression/ MS Sig
R2 estimate residual

1 0.751 | 0.564 0.487 79871.2679 7.254 0.00
Coefficients
Variables B Std. Error t value
Constant 109485.497 0.920 0.360
SES** 0.532 1289.419 4.602 0.000
Age** -0.324 5256.274 -3.477 0.001
Education Caregiver -0.036 16914.868 -0.321 0.749
Locality (urban/rural)** -0.203 18954.237 -2.530 0.013
parent’s knowledge of -0.058 17009.664 -0.757 0.451
DMD
Distance of provinces** 0.223 11136.723 2.759 0.007
EQ 5d index baseline -0.076 31453.340 -0.757 0.451
Overall QoL caregiver -0.068 361.423 -0.804 0.423
Clinical severity -0.050 32373.073 -0.603 0.548
Age first noticed 0.139 11565.097 1.685 0.096
HRQoL of caregiver -0.102 258.483 -1.271 0.207
Who noticed first -0.058 7275.877 -0.734 0.465
PeadsQol (Physical Health) -0.037 612.830 -0.380 0.705
Main caregiver -0.089 14609.565 -1.175 0.243
Affected Brothers -0.145 28940.601 -1.854 0.067

** Two-tailed significant values

Cooks distance statistic (minimum=0.000; maximum=0.322)

Source: Computer based outputs established on primary data.

The total cost of illness (COI) for families with a child affected by DMD highlights
significant disparities in healthcare access and affordability. Socio-economic status (SES)

plays a crucial role, with higher costs burdening wealthier families more, while those from
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lower SES backgrounds might struggle with treatment affordability. The increased COI with
greater distance from health facilities underscores the challenge of geographical accessibility,
particularly in rural or underserved areas. The inverse relationship with age may reflect the
compounding difficulties faced by non-ambulatory patients, who encounter barriers to
continuous care as their condition worsens. This suggests a need for targeted public health
interventions, such as improved transportation services, telemedicine, and financial support,
to ensure equitable access to care for all families affected by DMD, regardless of their socio-

economic status or location.

A multiple linear regression model for indirect cost of illness considered predictors
such as child’s age, educational status of main caregiver, family structure (nuclear/joint),
distance of provinces to the health facility, main caregiver, parent’s knowledge of DMD, and
HrQoL indexes of children, Overall QoL caregiver, health related QoL of caregiver, who
noticed first and age when first noticed to assess their influence. The indirect cost of illness
for families with a child affected by DMD was significantly influenced by the educational
status of the primary caregiver. Caregivers in urban areas, with better access to health
facilities, often spend more time on caregiving, leading to higher indirect costs from lost
productivity. In joint families, where multiple caregivers are involved, productivity loss is
further amplified. Families traveling from distant locations incur additional wage loss due to
the time spent on healthcare visits. Furthermore, the child's age or disease progression and

their health-related quality of life are inversely related to the total indirect cost of illness.
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Table 4.5.5 Multiple Linear Regression Analysis for Determinants of Annual Indirect

Cost of illness (routine care).

Model Summary

Model R R® Adjusted SE of the F= MS regression/ MS Sig
R2 estimate residual

1 0.776 | 0.601 0.552 40878.66433 12.075 0.00
Coefficients
Variables B Std. Error t value
Constant 28401.324 5.262 0.000
Age** -0.279 2505.000 -3.451 0.001
Education Caregiver** -1.021 8890.983 -8.433 0.000
Family structure** 0.266 13548.796 2.381 0.019
Distance of provinces** 1.016 9032.645 8.044 0.000
parent’s knowledge of -0.071 8633.827 -1.001 0.320
DMD
EQ 5d index baseline -0.241 13559.068 -3.043 0.003
Age first noticed -0.052 13863.249 -0.459 0.647
HRQoL of caregiver -0.059 133.399 -0.780 0.437
Overall QoL caregiver -0.020 159.421 -0.268 0.789
Who noticed first 0.021 3761.875 0.279 0.781
Main caregiver -0.118 7307.264 -1.714 0.090

** Two-tailed significant values

Cooks distance statistic (minimum=0.000; maximum=0.428)

Source: Computer based outputs established on primary data.

The educational status of the primary caregiver plays a significant role. Those with
higher levels of education often engage more deeply in caregiving leading to increased
productivity losses. Caregivers in urban areas have better access to health facilities and
spend more time managing their child's care, thereby experiencing higher indirect costs from
lost productivity. This contrasts with caregivers in rural areas who might face different
challenges. Furthermore, in joint families where multiple caregivers are involved in
caregiving intensifies productivity loss. Families travelling from distant locations incur
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additional wage losses and productivity costs due to the time required for healthcare visits,
highlighting the impact of access issues. Conversely, a better health-related quality of life in
children is associated with lower indirect costs. These factors collectively illustrate how
socio-economic, geographical, and personal variables impact the financial burden on
families dealing with DMD emphasizes the need for targeted public health strategies to
mitigate these indirect costs.

4.6 Financial Risk Protection or Catastrophic Health Expenditure

The World Health Organization (WHQO) defines health expenditure as catastrophic
when it surpasses 40 percent of a household's remaining income after covering basic
subsistence needs. Financial risk is evaluated based on catastrophic health expenditure (CHE)
and distress financing. In the context of expenditures on Duchenne Muscular Dystrophy
(DMD) treatment, if it exceeds the 40 percent threshold of non-food household consumption
expenditure, it is considered catastrophic health care expenditure. Among the recruited
patients, 40 percent (n = 100) suffered from catastrophic health expenditure at the 40 percent
threshold. The prevalence of catastrophic expenditure changed to 76 percent, 63 percent, and
29 percent when the threshold for catastrophic expenditure was taken as 20, 30, and 50
percents respectively. Forty five percent of the patients reported having faced distress
financing. The association of catastrophic health expenditure and distress financing with their
various predictors of cost of care such as the age of the patient, progression of the disease,
age when noticed the symptoms, socio-economic status of caregiver, knowledge about the
disease, educational status of caregiver, provinces from where the patient is traveling to the

health facility, locality and family structure are presented in the table 4.6.1
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Table 4.6.1 Association of catastrophic health expenditure and distress financing with

various predictors of COI

Predictors of COI Catastrophic health | p Distress p
Expenditure N(%) | value | financing value
(2 N(%) 2
test) test)
. <=9 Years 31(77.5) 35(77.8)
Age of the patient =0 Vears 9(225) 0.775 10 (222) 0.707
Pre or early 11(27.5) 16 (35.5)
, ambulatory
Stage of disease | = mbulatory 24 (60.0) 034 —55Gse | 0P
Non-ambulatory 5(12.5) 4(8.9)
Age when noticed | Up to 5 years of age 14 (35.0) 0.001 17 (37.8) 0.002
the symptoms After 5 years of age 26 (65.0) ’ 28 (62.2) ’
. . Upper 0(0) 2(4.4)
ft‘:t’;:'econom“’ Middle 19 (47.5) 0037 | 19(422) | 0.105
Lower 21 (52.5) 24 (53.3)
Educational status At least graduate 9 (22.5) 11 (24.4)
of caregiver Matriculation 17 (42.5) 0.67 17 (37.8) 0.24
At least graduate 14 (35.0) 17 (37.8)
knovxfledge about | Yes 26 (65%) 0.003 26 (57.8) 0.051
the disease No 14 (35%) 19 (42.2)
. Urban 9 (22.5) 9 (20.0)
Locality Rural 31(77.5) 0.317 36 (30.0) 0.107
. Nuclear 21 (52.5) 22 (48.9)
Family structure Toint 19 (47.5) 0.806 23 GL) 0.35
. Nearby Travel 16 (20.0) 21 (46.7)
Distances of Nearby Difficult
provinces to the Travel 8 (20.0) 0.000 9 (20.0) 0.02
health facility
Farthest travel 16 (40.0) 15 (33.3)
Catastrophic Yes NA 31 (68.9)
health expenditure | No NA NA 14 (31.1) 0.00
. . Yes 31 (77.5) NA
Distress financing No 9 (22.5) 0.00 NA NA

Source: Authors calculation established on primary data.

The CHE was significantly less among patients belonging to higher socio-

economic status as compared to lower socio-economic (2 6.6; p < 0.037), caregivers

ignorant to the outcome of disease (32 8.8; p < 0.003) and traveling from nearby provinces (2
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15.2; p < 0.000), and parent who noticed symptoms up to 5 years of age (32 10.8; p < 0.001).
The caregivers ignorant about what is the prognosis of the disease are less liable to have CHE
as compared to patients having knowledge about the disease outcomes (OR 0.3; 95% CI
0.125- 0.671), caregivers who noticed the disease after the age of 5 years are 4 time more
liable to get into CHE (OR 4.0; 95% CI 1.72- 9.35), Patient who are traveling from farthest
places to take health care from PGI are 8.4 time more susceptible to get into CHE (OR 8.0;
95% CI 2.64- 26.7) as compared to people traveling from nearby provinces, Susceptibility to
get into CHE is 11 times more in the patients who are going through distress financing ( OR
11.3; 95% CI 4.36 - 29.36). Caregivers who noticed the disease after the age of 5 years are 4
times more liable to get into DF (OR 3.7; 95% CI 1.6-8.4). The patient who are traveling
from farthest places to take health care from PGI is 4.4 times more likely susceptible to get
into DF (OR 4.4; 95% CI 1.48- 13.1) as compared to people traveling from nearby provinces.

The results at 40% threshold, showed that the odds of catastrophic expenditure
was significantly lesser for those were ignorant about the disease (OR: 0.2, 95% CI: 0.1- 0.5,
p-value: = 0.002), as compared to caregivers having knowledge about the disease. (table
4.6.2) Secondly, those who were traveling from far-flung areas were significantly 5.6 times
more prone to face CHE as compared to patients traveling from nearby areas (OR: 5.6, 95%
Cl: 1.4 - 23.2, p-value: = 0.02). The odds of CHE were 5.1 times more in patients with CHE
(OR 5.1 95% CI: 1.8 - 15.0). The risk of distress financing was higher among patients whose
parents noticed the symptoms in later ages (after 5 years). This risk was 2.7 times higher (OR
2.7.95% CI: 1.0 - 7.5). The odds of distress financing were 7.3 times more in patients with
CHE (OR 7.3 95% CI: 2.4 - 22.3). The severity of the disease (progression of disease/age of
patient), locality of the household presence of any insurance/subsidy entitlement, and socio-
economic status did not alter the risk of suffering from catastrophic expenditure and distress

financing.
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Table 4.6.2 Adjusted odds ratios for association of catastrophic health expenditure and
distress financing with predictors of COI

Catastrophic health Distress financing N
] Expenditure N (%) (%)
Predictors of COI
P value OR (95% P
OR (95% CI)
Cl) value
Up to 5 years of age ) _
Age when noticed the
symptoms After 5 years of age 22 (0.7-65) 0.16 2.7 (1.0- 0.05
7.5)
Upper ) )
Middle 0.32 0.47 (0.06- | 0.49
Socio-economic Status 05(0.11-2.0) 3.9)
Lower 0.99 0.95 (0.1- 0.96
1.0(0.14-7.0)
10.2)
At least graduate ) )
; matriculation 0.45 0.55 (0.14- 0.40
Educational status of 0.6 (0.1 3.5) (
caregiver 2.23)
At least graduate 0.54 1.2 (0.29 - 0.93
0.56 (0.09 —3.5)
6.18)
Yes ) )
knowledge about the
i No 0.002 0.68 (0.23- | 0.46
disease 0.2 (0.1-0.5) (
1.9)
Nearby Travel
Distances of provinces to | Nearby Difficult Travel 1.03(0.29- | 096
the health facility 1.1(0.34-3.7) 0.84 371)
Farthest travel 0.02 1.65(0.42- | 0.47
5.6 (1.4-23.2)
6.45)
_ Yes - 7.3 (2.38-
Catastrophic health - 0.001
) 22.3)
Expenditure
No - - -
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] <=9 Years

Age of Patient

> 9 Years 0.4 (0.09 - 1.6) 0.12
Distress Financing No

Yes 5.1 (1.8-15.0) 0.003
Omnibus Test of Model Sig. =0.000 Sig. =0.000
Nagelkerke (R2)

0.500 0.436

-2 Log likelihood 91.6 99.03

Source: Authors calculation established on primary data.

It is worth noting that there is a lack of available studies that assess financial risk in
terms of catastrophic expenditure for DMD specifically. However, there is one study from
China that examines CHE in the context of seven rare diseases. In the study CHE was 40
percent and prevalence of catastrophic expenditure changed to 76 percent, 63 percent, and 29
percent when the threshold for catastrophic expenditure was taken as 20, 30, and 50 percents,
respectively. Forty five percent of the patients reported having faced distress financing. The
CHE for DMD in China, calculated at a threshold of 40 percent, was notably lower (only
0.0015) compared to this study (40 percent). It's important to highlight that the study from
China did not include an assessment of distress financing. The data used to estimate the
percentage of CHE in the China study relied on secondary data from estimated income. In
contrast, the primary data was directly collected from individual families in a prospective
manner in the present study. This study just estimated the cost incurred on the drugs available
for the treatment which is very high from the affordability limit of individuals. So, no
consumption no cost. This difference in data collection methods and sources may contribute

to variations in the CHE percentages observed between the two studies(Xin et al., 2016).

The multiple logistic regression analysis at a 40 percent threshold for catastrophic
expenditure has shown Caregivers who were unaware of the disease had significantly lower
odds of facing CHE (OR: 0.2, 95% CI: 0.1-0.5, p-value: 0.002) compared to those with
knowledge about the disease. Having a deeper understanding of the disease empowers
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individuals to explore various treatment options, especially in the absence of a definitive

cure, thus adding to cost.

The significant increase in the likelihood of catastrophic health expenditure (CHE)
among patients from remote areas, as shown by odds of 5.6 times higher, underscores the
need for teleconsultation services. Teleconsultation can help bridge the geographical gap,
providing access to healthcare for those in distant areas and potentially reducing CHE.
Patients whose parents noticed symptoms at a later age (after 5 years) had a 2.7 times higher
risk of resorting to distress financing. This underscores the importance of early disease
detection, emphasizing the need for increased awareness and education among peripheral

physicians about the disease.

4.7 Government Policies Addressing the Transition of Muscular Dystrophy Patients
from Childhood to Adulthood

Employment: The employment situation for DMD (Duchenne Muscular Dystrophy)
patients in India is dismal. A notable legal judgment by Honourable MR. JUSTICE
BHARGAV D. KARIA on 07/06/2021 shed light on some crucial facts. Under the Persons
with Disabilities Act of 1995, Muscular dystrophy was not explicitly listed as a disease
resulting in physical disability. However, in the Disability Act of 2016, Muscular dystrophy
was included under the category of locomotor disabilities but only if the disability exceeded
50 percent. These legal definitions and classifications have significant implications for DMD
patients in terms of accessing disability benefits and support services, as well as their

potential for employment opportunities.

Unique Disability Identification (UDID) cards: These cards are issued by the
government to individuals with disabilities. UDID cards serve as official documents that
provide proof of disability. The primary purpose of UDID cards is to facilitate access to
government welfare schemes, benefits, and services that are intended to support people with
disabilities. These cards help ensure that individuals with disabilities receive the assistance
and accommodations they need to improve their quality of life and participate more fully in

society. Numerous pending petitions from individuals suffering from Muscular dystrophy,
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seeking the issuance of unique disability identification (UDID) cards, have experienced
prolonged delays, resulting in the cards not being issued rendering the beneficiaries from
getting access to various government benefits and support services. (“Shivsankar
Karunasankar Pandya Vs State of Gujarat on 7 June, 2021,” n.d.)

National Education Policy 2020 (NEP): None of the patients from the present study
has gone under any kind of vocational training that would help them in fetching gainful
employment in the future. In India, the education system faces significant challenges in
supporting children with disabilities. Once a child becomes non-ambulatory, parents often
cease sending them to school due to transportation difficulties. Most schools lack disability-
friendly infrastructure, hindering the inclusion of disabled children. Social support systems
for both children and their caregivers are inadequate. Although India's National Education
Policy 2020 emphasizes inclusive education, implementation remains limited. Despite the
Rights of Persons with Disabilities Act of 2016, which advocates for inclusive schooling,
disabled children struggle to progress beyond primary education, with only 9 percent
completing secondary education. Access to necessary facilities like ramps and accessible
toilets is severely lacking in schools, with less than 40 percent having ramps and only 17
percent having accessible toilets. Additionally, access to electricity, crucial for technological
advancements in education, is available in only 59 percent of schools. These barriers
underscore the urgent need for improved accessibility and support within the education
system to ensure disabled children can access education and opportunities for vocational

training and employment in the future.

4.8 Conclusion

The socio-economic status of families, education, age (progression of disease) and
distance of health care facilities from patients are perceived as primary predictors of
economic burden over the families. The present chapter discusses the socio-economic,
demographic and clinical characteristics of the study respondents. This chapter also estimates
the total annual cost of illness and illustrates various costs associated with the disease. The
table 4.1.1 highlighted the socio-demographic determinates of the economic burden of DMD
in northern India. The mean age of the children at the time of enrollment was 8.32 +2.0 years.

The majority of the participants belonged to the upper-middle socio-economic status (SES),
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comprising 51 percent of the total participants and no one was below poverty line. Regarding
the family structure most of the of the children in the study came from nuclear families (54
percent). The participants were from northern states of India, maximum were from Punjab
(32 percent). Other significant contributors included Haryana and Himachal Pradesh, both at
17 percent. Eastern states represented 11 percent of the participants. Jammu and Kashmir
accounted for 10 percent, while Chandigarh had 9 percent. The smallest representation was
from Uttarakhand, with only 4 percent of the participants. Most of the primary caregivers
were parents (96 percent) and mothers were mostly involved as primary caregiving (58
percent). Mostly from rural areas (72 percent) and educated up till matriculation (46 percent).

Most of the children enrolled in the study were in the late non-ambulatory disease
stage (Stage I1I), comprising 56 percent of the total participants. Table 4.2.1 provides insights
into the clinical determinants affecting the economic burden. The majority of patients (90
percent) suffered from DMD, while 10 percent had intermediate BMD. Only 10 percent of
patients had family history, symptoms were noticed in half of children up to 5 years and there
was a significant association with disease severity (using y2 ; p=0.003). Children diagnosed
at a later age tended to be more adversely affected. Frequent falls were the most common
initial symptom (31 percent), followed by difficulty in walking (24 percent), difficulty getting
up from the floor (27.1 percent). It's notable that a significant proportion (47 percent) of

parents had no prior knowledge about DMD.

Utilization patterns of care during phase I, Phase Il and Non-participation in the
intervention are shown table 4.3.1 The study found that while respiratory management for
DMD patients primarily involved up to physiotherapy only. However, healthcare needs were
unfortunately unmet for many DMD patients due to a lack of knowledge and motivation
within the study cohort. Whereas during the intervention, the utilization of rehabilitation
services e.g. physiotherapy and respiratory management were increased. Genetic
consultations saw a remarkable increase, nearly doubling the count of consultations compared
to routine care in phase I. As a notable impact, 11 mothers from the study population sought
and received further prenatal diagnostic consultation and care at the tertiary care center after

genetic consultations. Similar findings were noticed for nutritional counseling.
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Teleconsultation during the intervention phase reduced physical visits considerably.
Approximately 33 percent of the study population did not participate in the developed
intervention, due to lost follow-up due to a decline in ambulation, a lack of interest in the
intervention due to the unavailability of definitive treatment, or migration to distant locations

far from the healthcare facility.

Furthermore, pathway to care was examined, revealing that parents consulted an
average of 2.9+1.4 treatment agencies before arriving at the study site. While the number of
agencies consulted increased with the severity of the disease (with a median of 4 in stage 1V).
The meantime consumed to traverse this pathway was about 12.5 months with a maximum
span of 84 months (7.0 years). Notably, patient with the longest journey Jammu and Kashmir,
highlighting the impact of distance on access to specialized care. A significant proportion of
patients reported experiencing a loss of work time (74 percent), transportation difficulties (72
percent) of patients facing challenges in getting to healthcare facilities.

Long waiting periods were a concern for 72 percent of patients, accessing diagnostic
facilities posed difficulties for 71 percent of patients and frequent visits were reported as a
challenge in 71 percent of patients. The economic burden of a disease is measured through
cost-of-illness (COIl) studies, which quantify the "maximum amount that could potentially be
saved or gained if a disease were to be eradicated.(Pérez et al., 2021)". The annual mean
direct expenditure was estimated at 109.4 (ranging from 27.4 to 534.2) x ¥ 1000, indicating
the financial burden borne by families dealing with DMD or BMD. This direct cost
accounted for approximately 52 percent of the total annual cost of illness. Most of the direct
expenditure was driven by direct medical costs, making up 30.6 percent of the total COI. This
estimate is different from Germany based study the total direct medical costs of illness was
only 25 percent of the total COI same is with Portugal (19 percent of total COl), as compared
to the present study this ratio (30.61) is quite less. In this context, a major proportion of direct
medical costs is attributed to expenses related to medical aids ( Katz et al., 2014; Labisa et
al., 2022). The proportion of expenditure on account of direct non-medical expenditure in the

study was 21.1 percent. However, in the present cohort none of the patients had expenditure
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for house or automobile modification. On the contrary none of the nine non-ambulatory

patients in the present cohort had any access to even simple non-customized wheelchair.

Loss of productivity is caused by disease induced deficit in working capacity( Katz et
al., 2014; S. Prinja et al., 2016). The mean annual cost for unpaid caregiving was 33.5 (7.3-
88.2) x %1000. The productivity loss due to informal caregiving is about 30 percent of the
total cost of illness and loss of productivity due to absenteeism and change in working
conditions leading to reduced wages was 17.7 percent. These outcome measures showed that
the loss of productivity of caregivers due to DMD is quite high in India. The disease
progression hindered patient mobility, prolonging medical visits and complicating public
transport access, thereby elevating transportation and accommodation expenses. Direct non-
medical costs primarily comprised food, travel, and lodging, constituting 14.3 percent of total
annual illness costs. In stage 4, travel, boarding, and lodging costs averaged 38.8 x 1000,
almost triple that of stage 3. This cost increased significantly with the severity of the disease,
as confirmed by the ANOVA test (F=5.1). The study found that joint families (64.9 x X1000)
incurred higher expenses in indirect caregiving compared to nuclear families (42.5 x 31000).
Moreover, caregivers who found work loss not a major challenge in visiting the health
facility were significantly spending more (3.0 x X1000) in diagnostic care when comparing
with who found it more challenging (1.8 x ¥1000) (p=0.049).

The multiple linear regression model identified key socio-economic and demographic
determinants of direct cost routine care. The model's significant F-statistic value of 10.942
indicates goodness of fit. After adjusting for confounding factors using multivariate analysis,
it was found that the annual direct cost of illness was significantly positively associated with
the family's socioeconomic status, the education level of the primary caregiver, and the
distance of their residence from the health facility. Although the child's age is not
significantly associated with the cost of illness, the relationship is negative. This suggests that
as the child ages or as the disease worsens, the direct cost of illness tends to increase. The
multiple linear regression models were used to identify predictors after adjusting for
confounders for total cost of illness and indirect cost of illness (Caregiving). The F-statistic

values were 7.254 and 12.075, respectively, indicating good model fit. The total cost of illness
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(COl) for families with a child affected by DMD highlights significant disparities in
healthcare access and affordability. Socio-economic status (SES) plays a crucial role, with
higher costs burdening wealthier families more, while those from lower SES backgrounds
might struggle with treatment affordability. The increased COI with greater distance from
health facilities underscores the challenge of geographical accessibility, particularly in rural
or underserved areas. Similarly, indirect cost of illness is associated with the educational
status of the main caregiver, with caregivers in urban areas spending more time on
caregiving. The productivity loss is higher in joint families due to multiple caregivers
spending more time on caregiving. Families traveling from distant locations incur additional
wage loss due to the time spent on healthcare visits. Furthermore, the child's age or disease
progression and their health-related quality of life are inversely related to the total indirect
cost of illness.

The out-of-pocket (OOP) health expenditures refer to additional healthcare costs
not covered by the health system, which patients or their families must pay themselves(
Prinja et al., 2019). These expenses may compel patients to make difficult choices between
healthcare and other essentials, leading to an inequitable distribution of health services. The
universal healthcare coverage (UHC) policies are crucial to achieving one of the sustainable
development goals (SDGSs) established by Member States of the United Nations (UN)(Chiu et
al., 2018). Among the recruited patients, 40 percent (n = 100) suffered from catastrophic
health expenditure at the 40 percent threshold. The prevalence of catastrophic expenditure
changed to 76 percent, 63 percent, and 29 percent when the threshold for catastrophic
expenditure was taken as 20, 30, and 50 percents respectively. Forty five percent of the
patients reported having faced distress financing. The CHE was significantly less among
patients belonging to higher socio-economic status as compared to lower socio-economic (2
6.6; p < 0.037), caregivers ignorant to the outcome of disease (¥2 8.8; p < 0.003), and
traveling from nearby provinces (¥2 15.2; p < 0.000), and parent who noticed symptoms up to

5 years of age (¥2 10.8; p <0.001).

Table 4.6.2 exhibits the key predictors of catastrophic expenditure that were
identified by using the logit model. Based on the “Omnibus Test of Model”, the value of
0.000 exhibits the model to be significant. Multiple logistic regression at 40 percent
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threshold, showed that the odds of catastrophic expenditure was significantly lesser for those
were ignorant about the disease (OR: 0.2, 95% CI: 0.1- 0.5, p-value: = 0.002), as compared
to caregivers having knowledge about the disease. Secondly, those who were traveling from
far-flung areas were significantly 5.6 times more prone to face CHE as compared to patients
traveling from nearby areas (OR: 5.6, 95% CI: 1.4 — 23.2, p-value: = 0.02). The odds of CHE
were 5.1 times more in patients with CHE (OR 5.1 95% CI: 1.8 — 15.0). The risk of distress
financing was higher among patients noticed the symptoms in later ages (after 5 years). This
risk was 2.7 times higher (OR 2.7. 95% CI: 1.0 — 7.5). The odds of distress financing were
7.3 times more in patients with CHE (OR 7.3 95% CI: 2.4 — 22.3). The severity of the disease
(progression of disease/age of patient), locality of the household presence of any
insurance/subsidy entitlement, and socio-economic status did not alter the risk of suffering
from catastrophic expenditure and distress financing.
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5.1 Patient-Centered Care model (Intervention)

The care required in a rare disease like DMD is not the usual medical care. Here, the
patient/caregiver-physician relationship grows with time along with evolution in the
knowledge of disease and its management strategies (Ayme et al, 2008). As the disease
outcomes and their management are changing, the healthcare provider must inform, engage
and be an interactive partner in the therapeutic process for better compliance and adherence
to standard operating care (SOC). Majorly, treatment-seeking behavior by the patients is
limited due to scant knowledge about the disease, lack of appropriate multidisciplinary
healthcare and access to the treatment (Takeuchi et al., 2020). The involvement of multiple
disciplines is often neglected by the healthcare sector directly impacting health care delivery.
In addition to medical management, self-care, as well as caregiving by the patients' parents, is
very important. Patient engagement is very critical in the management of chronic rare
diseases as the patient takes ownership of his/her health. Patient-centered care is one such
intervention that ensures patient involvement. Patient/family engagement improves health
outcomes and reduces health expenditure. Patient engagement, health outcomes and health

expenditure are dependent upon the geographical location of healthcare delivery system.

During the study period, a novel intervention known as the Patient-Caregiver-
Centered (PCC) model was developed. The primary objective of this model was to empower
both patients and caregivers by providing them with essential knowledge about the disease
and available treatment options. Additionally, it aimed to encourage their active involvement
in the management of the disease to achieve comprehensive care, particularly in a resource-
limited setting. A crucial component of the PCC model was teleconsultation. This component
was specifically designed to address the challenges posed by long-distance travel, which can
be especially burdensome for functionally disabled patients. Moreover, it aimed to make
medical consultations readily available, a particularly important feature during the COVID-

19 era when in-person visits were restricted or limited.
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The patient-centered care model was a Comprehensive DMD -Tele Care Model the

components of the model are as follows:

S. No.

Components of Intervention Management

Informational about the disease: Sessions using PowerPoint presentation and
the “Care Guide Companion” booklet is provided (hard copy and digital). The
booklet is designed in such a way that after the acquisition of knowledge in a
comprehensible manner it helping children/ caregivers in participating decision-
making process of their treatment. Components of the book are: 1) basic
information related to disease, 2) management of disease, 3) role of care provider
team, 4) support groups to help people living with DMD. (Annexure - VIII)

Instructions and Checklist based intervention and follow-up: Instructions is
given to the patients and their caregivers to make them understand all the activities
that is carried out once subject enters the phase 2 in the study. Audio-videos and
images of instruction of stretches/ physiotherapy, physical activity are provided to

the family.

Compliance Diary: The patient is expected to comply with the prescribed
procedures and medications. A customized daily planner is introduced to each
patient in the intervention phase to increase their adherence to the institutional set
management protocol. This contains periodic monitoring of weight, height, Blood
pressure, daily medication (steroid/ACE inhibitors/Calcium/Vitamin D) and also
their daily exercise routine. Some clinical evaluation are expected to be performed
at home (e.g: Gower’s time, vignos score, Brookes scores etc which are monitored

by the team telephonically) (Annexure -VII)

Tele-Consultation: Three-monthly video teleconsultation is given to the boys by
clinicians for providing diagnostic or therapeutic advice through electronic means.

The boy does not have to visit the clinic physically. This is done through:
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1. Review Videos: Videos that patients share with the care-team regarding
their present state of illness. These videos are the recordings of the
physical activities that the patient can perform at home and share with the
team to evaluate.

2. Customized Videos: As per the clinical requirement additional customized

videos are shared with patients to address the need.

5 Multi-specialty teleconsultation
Not all these subspecialists are needed at all ages or stages, but they must be

accessible if necessary. (as indicated)

A sample of model components is given in the annexures of the thesis

The intervention (PCC model) was developed during the study period. The objective
of the model was to empower the patient and caregiver by giving them knowledge about the
disease, and treatment options available and encouraging their involvement in taking
management of the disease to obtain comprehensive care, in a resource-limited setting. The
most important component of the intervention was teleconsultation, this component was
targeted to address long-distance travel by functionally disabled patients can also make

medical consultations available in covid ERA.

It is noteworthy that the premiere health center involved in this study extends its
services to a wide geographic region, covering patients with various types of muscular
dystrophy, including DMD, BMD, and Spinal Muscular Atrophy (SMA). This broad
coverage spanning seven provinces in Northern India underscores the potential impact and
reach of the PCC model in improving the care and well-being of individuals affected by these

debilitating conditions.
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5.2 Economic Burden During Intervention phase (Phase I1)

The annual total means direct expenditure with intervention was 44.0 (6.5-305.4) X
%1000. Direct cost is about 41.16 percent of the total annual cost of illness. The direct
medical expenditure in INR is 23.1 x 1000, ranging from 2.4-16.5 x X1000. Direct medical
expenditure is about 22 percent of the total cost of illness per year in families with PCC
intervention. Considering the medical cost these were same across the follow up period (with
or without intervention). (table 5.3.1) The least expenditure was on orthotics/aids as
discussed earlier this is the most common unmet need in the study. Although they were nine
children who were wheelchair-bound, but none of them had a wheelchair at the time of
enrollment. Only one out of these 9 children got a wheelchair during the second phase of the
study. Thus, costs of aid which are reflected in direct medical costs were quite low compared
to the demands on needs. The cost of rehabilitation services was the next most cause of direct

medical burden (3.64 percent of total COI) during phase 2.
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Table 5.2.1 Mean annual Cost of Duchenne Muscular Dystrophy in X x 1000 (min-max) on the families with PCC intervention (Phase I1)

bl Ratio of Clinical Severity
Variables Mean total COI | | i N p- value
[%0]
14.6 17.2 10.6 17.7 11.2
Drugs (Medicines +Vaccine) 13.66 0.388
(1.8-126.3) (6.9-36.5) (1.8-32.6) | (3.8-126.3) (8.1-14.2)
Diagnostic (Lab tests+ ECHO + Xray 25 2.36 0.8 12 2.8 8.2 0.006%*
+DEXA) (0.0-21.5) (0-2.4) (0-6.8) (0-21.3) (0.9-17.0)
Procedure_orthotic 2.1 0.25 0.4 3.7 3.6
1.94 0.736
User fee (0-96.6) (0.03-0.7) (0-1.3) (0-96.6) (0-1.7)
3.9 3.64 8.1 1.4 4.4 9.8
Costs of rehabilitation services 0.358
(0-60.8) (0-24.3) (0-20.9) (0-60.8) (0-28.1)
23.1 26.3 13.6 28.6 29.6
Direct medical expenditure 21.60 0.145
(2.4-16.5) (6.9-37.2) (2.3-35.2) (3.3-16.5) (10.5-51.5)
Personal assistance for school and work 2.6 241 i ) 50.1 ) 0.499
attendance (0-85.2) (0-85.2)
11.8 17.2 11.5 11.2 14.4
Travel_ Boarding/Lodging 11.00 0.797
(0.4-50.0) (4.0-27.8) (0.7-48.3) | (0.38-50.0) (4.0-27.9)
Food other costs 5.0 4.70 7.9 2.9 6.4 3.9 0.869
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(0-133.2) (0.6-21.0) (0-19.0) (0-133.2) (0.12-10.2)
1.5 2.6 11.7 1.4 3.9
Informal (traditional healing) 1.44 0.035
(0-8.0) (0.4-5.2) (0-5.9) (0-6.8) (0-8.0)
20.7 21.7 15.6 23.9 22.1
Direct non-medical expenditure 19.56 0.628
(0.4-140.3) (4.9-54.0) (1.3-61.4) | (0.4-140.3) (6.3-40.9)
44.0 41.16 54.0 29.2 525 51.7
Total direct expenditure 0.01**
(6.5-305.4) (39.8-61.2) | (8.6-73.2) | (6.5-305.4) | (43.4-57.8)
46.3 47.0 45.3 45.1 58.9 -
LP (unpaid caregiving) 43.3
(14.7-75.4) (25.7-58.8) | (14.7-66.1) | (14.7-73.5) | (44.1-75.4) 0.709
16.6 11.7 22.5 15.1 8.0
LP (absenteeism**) +LP (changes) 15.5 0.305
(0-285.1) (0-2.2) (0-285.1) (0-182.5) (0-34.6)
62.9 48.2 67.8 60.2 67.0
Total indirect COI 58.84 0.433
(18.0- ) (20.7- (18.0- )
343.9) (27.0-61.0) 344.0) 241.3) (56.1-78.7)
107.0 102.2 96.9 112.7 118.8
Total COI (40.6- 100 (88.2- (43.3- (40.6- (105.4- 0.845
417.1) 117.5) 417.1) 339.0) 136.5)

** Two-tailed significant values

Source: Authors calculation established on primary data
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The non-medical costs significantly increased with disease severity with the shooting
increase from stage IV and V however no significant difference was found in Phase Il during
the intervention. There were only 4.5 percent of patients who appointed assistants as informal
care at school during both phases. There was almost a 30 percent of reduction in cost for
personal assistants as informal care at a school. But this reduction is not statistically
significant (table: 5.3.1). There was almost a 12 percent cost reduction in Phase Il over travel
boarding and lodging and this difference was found to be statistically significant. Tele-
consultation is the major cause behind cost reduction over travel boarding and lodging in
Phase Il. So far costs in Phase Il all costs are reduced but the cost of food has increased in
phase Il by 31 percent (figure 5.3.1). Although this difference is not statistically significant
and this rise in cost is very much contradictory to the decreased cost of travel, boarding, and
lodging with decreased visits to the main health care centre due to the provision of
teleconsultation in the intervention phase. There is a reduction in the informal cost
intervention phase, statistically not significant. The direct non-medical expenditure came out

to be the same in both phases.

5.3 Impact of Economic Burden During Non-Intervention (Phase I) and Intervention
Phase (Phase I1)

The direct medical expenditure was reduced in the intervention phase by 19.5 percent
and this decrease was statistically significant. The teleconsultation component of PCC
intervention had a major impact on cost curtailment on procedures, user fees, orthotic devices
and the cost of rehabilitation services. The teleconsultation potentially increases healthcare
access by making care more affordable for both patients and their families with many chronic
diseases. Use of teleconsultation which was promoted during the COVID-19 pandemic,
telemedicine has reduced costs, including those related to transportation and missed work,
while offering high-quality care and regular follow-ups (Gilkey et al., 2022). The non-
medical costs increased significantly with disease severity with a sharp rise between stages 4
and 5 with routine care, but this increase was not seen during the intervention phase as the

teleconsultation component was taking care of travel-related costs.

This study is short term study, no two data points have duration more than 365 days.
In short-term studies where the economic impact is not much (unless inflation is very high)
inflation correction is not done. This data was interpreted in consultation with health
economists. The correction of inflation was not suggested by the experts due to the short-term
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nature of the study. The consumption of direct medical resources was significantly higher in

patients during the routine care phase compared to the intervention phase. Although the data

did not show statistical significance, the cost was notably lower during the intervention

phase. It's important to note that the non-statistical values may be attributed to the shorter

period of follow-up in the intervention phase.

Table 5.3.1 Economic burden in ¥ 1000 (min-max) during non-intervention (Phase I) and

Intervention phase (Phase I1) compared at an annual rate

Variables Phase | Phase I P value
Ratio of Ratio of t (paired t-
Mean |total COlI| Mean | total COI | stats test)
[%0] [%0]
Drugs (Medicines + 133 14.6
Vaccine) 13.93 (18- 1366 |0.134 | 0.894
(2.0-58.4) i
126.3)
Diagnostic (Lab 29 103 2.5 5 36
+ ] )
) (0-17.0) 215)
Procedure orthotic 5.4 2.1
6.28 1.94 2.69 0.009**
User fee (0-60.9) (0-96.6)
Costs of rehabilitation 7.7 8.47 3.9 3.64
services 1.89 0.031*
(0-104.3) (0-60.8)
Direct medical 28.7 23.1
expenditure 6. | 3061 | (o4 | 2160 | 233 | 0.022%*
157.3) 16.5)
Costs for personal 2.0 1.45 2.6 241
assistance for school -1.00 0.321
(0-60.8) (0-85.2)
Travel, Boarding & 135 11.8
Hodaing 02 | 1430 | (4 | 1100 | 232 | 0023
167.0) 50.0)
Food & other costs 3.8 3.44 50 4.70 -0.45 0.654
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(0-34.1) (0-133.2)
Informal (traditional 2.0 1.93 15
(0-46.0) (0-8.0)
Direct non-medical 20.9 20.9
expenditure
P (0.6- 2111 | (4. | 1956 0844 0402
195.9) 140.3)
expanditne = G
(11.9- 49.6 (6.5- 1.93 0.029*
289.3) 305.4)
LP (unpaid caregiving) 335 46.3
(7.3882) 30.6 (14.7- 43.3 -7.45 0.00**
' ' 75.4)
LP (absenteeism**) +LP 19.3 16.6
(changes) (0.0- 17.7 155 1.07 0.287
311.6) (0-285.1)
Total indirect COI 56.3 62.9
(14.7- 50.4 (18.0- 58.84 -1.31 0.194
352.9) 343.9)
Total COI 111.6 107.0
(7.4 100 (40.6- 100 0.53 0.596
534.2) 417.1)

* One-tailed significant values
** Two-tailed significant values

Source: Authors calculation established on primary data

The family's or patients' perspective measures COI in the OOP and the productivity
lost due to the illness. The third objective of the study was to measure the difference between
economic burden and QoL with routine care and with intervention. There was no significant
difference in direct medical cost across the different stages of the disease in Phase I, however
direct medical expenditure was found to be reduced in the intervention phase by 19.5 percent
and this decrease was statistically significant. The major contributor to this reduction of the
cost was decreased cost of procedures, user fee, orthotic devices, and cost of rehabilitation
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services. The out-of-pocket expenditure on procedures and orthotic devices decreased
considerably in Phase 2. Mean expenditure was reduced by almost 60 percent. (paired t-test
z=-2.7). Expenditure on rehabilitative services like Physiotherapy also decreased with
intervention by almost 50 percent but no statistical significance was found. (paired t-test z = -
1.9).

However, contradictory to the direct expenditure (hon-medical and medical), the total
indirect cost increased in the intervention phase this is subjected to the increased economic
burden due to loss of productivity in unpaid caregiving. However, the loss of productivity due
to absenteeism and change in the working capacity of the caregiver decreased (6.2 percent)
like all other costs in phase Il. The burden of the loss of productivity in unpaid caregiving
(willingness to pay) increased by 37.9 percent in Phase Il. This difference was highly
statistically significant and very clearly visible in the comparative bar chart (figure:
5.3.1). The unpaid caregiving cost increased the overall indirect cost of illness in Phase Il by
11.7 percent statistically not significant (Paired t Test, z=1.31).

Figure 5.3.1 Expenditure during non-intervention (Phase 1) and Intervention phase
(Phase I1)
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Source: Authors calculation established on primary data

The total COI was reduced by 4 percent although is not statistically significant. So
the study cannot reject the null hypothesis, that there is no change in economic burden with
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or without intervention. The time spent in caregiving was not associated with the severity of
disease. However, it was significantly associated with the empowerment of the caregiver.
Training and education about the disease and its management empower the caregiver and
increase enhanced caregiving. The mean number of hours spent in unpaid informal care with
routine care was 4.4 hours while during the intervention phase, the time duration increased to
6.1 hours. This was reflected in the burden of the loss of productivity in unpaid caregiving
(willingness to pay). Economic Burden increased significantly by 37.9 percent in Phase Il
(intervention phase). Training programs change the behaviour of caregivers, caregivers
become more receptive to counsellors and educators for DMD patients and care providers
(Ota et al., 2006). The studies have shown that training and knowledge of both caregiver and
affected children have a positive effect on managing disease and improving self-care
practices at home. It works especially where disease management is complex and has to be
continued lifelong (Fukkink & Lont, 2007).

5.4 Quality of Life of Children

The socio-economic status is directly associated with QoL of many life-threatening
diseases. This study included 100 boys (5-15 years) with DMD and their caregivers at the
baseline. Health-related QoL and global QoL were assessed with EQ 5D-3L utility index for
children with DMD and World Health Organization “Quality of Life-BREF (WHOQOL-
BREF)”(Saxena et al., 1998) Quality of Life among caregivers of children living with DMD.
The World Health Organization Quality of Life (WHOQOL-BREF) questionnaire is a scale
that is extensively used to carry out assessments and to internationally compare the quality of
life”. The same is used in the present study. The baseline data of 100 caregivers were
collected. WHOQOL-BREF instrument comprises of four domains of QOL namely physical

health, psychological, social relationships, and environment.

5.4.1 Health-related Quality of Life Among Affected Children

The quality of life (QoL) of patients to decrease as a disease progresses, and this is
often reflected in various health-related quality of life measures like the EQ-5D and the
Pediatric Quality of Life Inventory (PedsQL). The EQ-5D-5L offers an advantage in its
suitability for estimating quality-adjusted life-years (QALYs) and other applications
requiring summarization of EQ-5D-5L profile data into a single numerical value.This
simplifies the representation of overall health-related quality of life, making it a valuable tool

in various healthcare assessments and research. Summarisation of QoL into a single number
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makes it easier to compare different countries, different time-periods, and different diseases
(Devlin et al.,, 2022). However, disease-specific “quality-of-life” measuring tool like
PeadsQoL provides better insight into how disease progression affects HrQoL. The quality of
life (QoL) among children with DMD presents conflicting findings across studies. While
some research indicates a reduced QoL in these children, others find no significant difference
between the QoL of children with DMD and that of healthy children. However, it's important
to note that the variability in findings could be influenced by the methods used to measure
QoL within each study(Kohler et al., 2005; Melo & Moreno, 2007). This possibility gives
EQ-5D-5L an advantage over other tools, although the appropriateness of the EQ-5D-3L in
rare conditions has not been evaluated. It is important to understand whether this generic
measure of HrQoL is comprehensive, relevant and understandable to people with rare
conditions. The use of EQ-5D can be used to inform the cost-effectiveness of emerging
therapies.

The median age of the boys was 9 years and 91 percent were ambulatory while 9
percent were wheelchair-bound. EQ 5D-3L utility index scores for Health-related quality of
life (HrQoL) for children were computed based on the recently generated tariff value set for
India (Jyani et al., 2022). The mean EQ 5D utility score at the baseline at the time of
recruitment was 0.58 +0.38. The distribution of the scores is not normality distributed.
(Kolmogorov-Smirnova normality test p < 0.05). The patient's self-rated health is through a
visual analogue scale i.e EQ-VAS. The mean EQ-VAS score is 71.3 £ 20.4. The patient's
“self-rated health visual analogue scale score” showed no definite trend. The score was more
at the time of the start of the intervention than the baseline but again showed a decline at the
end of the intervention (table 5.6.1) EQ 5D utility scores of HrQoL of patients significantly

decreased with the progression of the disease.
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Table 5.4.1 Health-related Quality of Life (HrQoL) Assessment for Children Living
with DMD and BMD

_ ) Mean score Clinical Severity
Quality of Life p-
+SD
Scales I I i v V | value
(Overall)
EQ 5D-3L utility index for 0.58 0.98 | 0.78 0.50 0.19
Children 00| 000
+0.35 +0.02 | +0.22 | +0.35 | +0.24
Score (0-1)
PedsQL™ 3.0
777 99.0 | 84.9 74.4 68.7
Neuromuscular Module. 412 | 003
(Physical Health) +17.7 +1.7 | £11.0 | #19.3 | *13.0
Score (0-100)
PedsQL™ 3.0 47.6
39.3 36.0 41.6
Neuromuscular Module. ) . ) 0.48
(Communication) +31.0 18 +26.6 | £27.4
Score (0-100) '
PedsQL™ 3.0
56.8 63.6 56.2 45.0
Neuromuscular Module. ) : ) 052
(Family Resources) +33.7 +40.4 | 323 | 426.4
Score (0-100)

Source: Authors calculation established on primary data

5.4.2 PedsQL (Pediatric Quality of Life Inventory) Neuromuscular Module

HRQoL was also calculated using the disease-specific QoL tool, PedsQL TM
(pediatric quality of life inventory) 3.0 Neuromuscular Module. This scale has 25 items and
comprises 3 domains: neuromuscular disease (17 items related to the disease process and
associated symptomatology), communication (3 items related to the patient’s ability to
communicate with health care providers and others about his/her illness), and About Our
family resources (5 items related to family financial and social support systems). Items are
scaled on a 5-point likert scale from O (Never) to 4 (Almost always). The scale used in this
study ranges from 0 to 100, where higher scores mean a better quality of life (HrQoL). The
mean PeadsQoL-Physical Health, PeadsQoL-communication and PeadsQoL-Family

Resources were 77.7£17.7, 39.3 £31.0 and 56.8 +£33.7 respectively. The pediatric quality of
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life inventory is a tool used to assess the QoL of children and adolescents with chronic health
conditions. The neuromuscular module specifically focuses on neuromuscular diseases. Like
the EQ-5D, PedsQL scores also decrease with disease progression. This indicates that as the
disease worsens, young patients with neuromuscular conditions are experiencing a decline in
their overall QoL, likely due to the specific challenges and limitations associated with their

condition.

Interestingly, quality of life related to communication and family resources remained
the same throughout the disease progression. This could suggest that despite the overall
decline in health-related QoL, certain aspects of life, such as communication and family
support, are relatively stable. This could be due to adaptive strategies or external support

systems that help patients maintain these aspects of their QoL (table 5.4.1).

5.5 Quality of Life among Caregivers

Instruments used to measure Duchenne carer's quality of life have limited
psychometric evidence (Carlton et al., 2022). WHOQOL-BREF tool is a more generic
questionnaire analyzing the quality of life in a general context, regardless of how the disease
affects the family (Roncada et al., 2015). Thus, it is more comparable like EQ-5D-5L.
Health-related quality of life for boys and the overall quality of life of caregivers were
assessed at three different points of time to get a better comparison with the progression of
disease. It also helped in evaluating interventions that help in improvement in quality of life.

The study assessed the QoL of caregivers using the WHOBREEF scales. The results
showed that the average scores for caregivers' overall QoL and overall health-related QoL
were 29.7 £ 26.0 and 53.0 + 34.7, respectively. This comparison indicates that caregivers'
overall QoL was significantly worse than their health alone. This suggests that aspects of
their lives beyond physical health have been adversely affected and merit further
investigation. This suggests that there are other aspects of their lives that have been
negatively affected and require further investigation. The WHOBREEF scale examined
different domains to assess the caregivers QoL, including physical, psychological, social, and
environmental factors (table: 5.5.1). Understanding these different areas can provide valuable
insights into the challenges caregivers may be facing and help identify areas where support
and intervention may be needed to improve their overall well-being.

However, 69.5 percent of caregivers rated their overall quality of life to be poor or
very poor with a similar percentage (68.4 percent) expressing dissatisfaction with their health
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at baseline. These findings underscore the significant impact of caregiving on caregivers'
well-being. The distribution of domains of quality-of-life scores was significantly different in
the normality test run for all the domains of quality-of-life except for Social relationship at
baseline and the start of the intervention, environmental at baseline i.e they are not normally
distributed.

Table 5.5.1 Quality of Life (QoL) Assessment for Caregivers of Children Living with

DMD & BMD
Mean score ini i
Qu Iity of Life Clinical Severlty D
Scal |
cales value
(Overall) ! I ML 1 E
WHOBREEF

_ ) 16.7 | 344 | 29.0 | 25.0
Overall quality of life 29.7 £26.0 0.0 | 0.503

+28.9 | £31.6 | +23.2 | +18.9
Score (0-100)

WHOBREEF

99.7 | 469 | 55.3 | 53.1
Overall health Score (0- 53.0 £34.7 00 | 011
100) +14.4 | £34.0 | £34.7 | £31.1

WHOBREEF
_ ) 46.0 | 51.7 | 49.2 | 49.6
Physical Domain 50.6 £14.4 31.0| 0.62
+19.3 | £12.0 | +15.4 | £13.6

Score (0-100)

WHOBREEF
_ 50.0 | 54.8 | 46.8 | 54.7
Psychological 49.8 £16.8 19.0| 0.43
+27.1 | £14.7 | £16.6 | £14.74
Score (0-100)

WHOBREEF
_ _ ) 77.0 | 57.0 | 54.0 | 485
Social relationship 54.7 £26.9 0.0 | 0.16
6.9 | £26.0 | £27.5 | 244

Score (0-100)

WHOBREEF
) 60.7 | 48.2 | 425 57.2
Environmental 45.6 +24.7 0.0 0.83
+23.9 | £24.7 | +24.3 | +21.6

Score (0-100)

Source: Authors calculation established on primary data

The mean scores of QoL for caregivers are almost similar in all four aspects of life,
their physical health, psychological health, aspect of their social life and the environmental

domain at the baseline. The environmental domain in WHOBREEF depicts how caregivers
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think of the health-related facility are available and accessible to them in the surroundings.
This aspect of QoL appears to be similar to the other domains, suggesting that caregivers'
views on the adequacy and convenience of healthcare facilities align with their perceptions of
physical health, psychological well-being, and social aspects of their lives. This finding could
have important implications, as it implies that caregivers' overall QoL is relatively uniform
across these different dimensions at the baseline. However, it's essential to monitor these
aspects over time to understand if any changes occur or if interventions are needed to
maintain or improve caregivers' QoL in the environmental domain and other areas of their

lives as they continue their caregiving responsibilities.

Figure: 5.5.1 Quality of life of caregivers in the four aspects of life and Health-related

quality of life (Neuromuscular) of Dystrophinopathy patients.
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The study provides valuable insights into the QoL of caregivers across different stages
of the disease, specifically focusing on physical health, psychological health, social health,
and environmental health (table 5.5.1).

Physical QoL: At the baseline, caregivers generally reported good physical QoL except in
stage V, where it was moderate. However, it is important to note that stage V had only one

patient, so it's challenging to draw strong conclusions for this stage. It seems that physical
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QoL may be influenced by disease progression, but further data would be needed to confirm
this.

Psychological QoL: The caregiver’s psychological health did not appear to be significantly
affected by the progression of the disease, although no single stage showed very good
psychological health. Psychological health was lower in stage I, possibly due to the emotional

impact of the initial diagnosis.

Social QoL: The social health at baseline has shown a decreasing trend with the clinical
severity of the disease, although this relationship did not reach statistical significance
(ANOVA P=0.16). The caregivers reported excellent social relationships in stage | but
declined to moderate in stage IV and very poor in stage V. This suggests that caregiving
responsibilities and the demands of the disease may have an impact on caregivers' social

well-being.

Environmental QoL.: The environmental health was consistently reported as good across all
stages of the disease. This indicates that caregivers felt that health-related facilities were

available and accessible in their surroundings, regardless of disease severity.

The burden on caregivers in DMD is considerable and this burden is directly related
to the severity and progression of the disease. Just like the patients, the assessment of HrQoL
was conducted at three different data points over a 12-month period. Similarly, the QoL of
caregivers was also evaluated at these time intervals. About two third of caregivers rated their
overall quality of life to be poor or very poor and were dissatisfied with their health at
baseline. A study conducted explored the burden of social and professional support in
families of patients with muscular dystrophies (MDs) in Italy. About 77 percent reported a
feeling of loss, 74 percent felt sad and 54 percent felt constrained in leisure activities. About
3.2 percent of caregivers always felt depressed. Among caregivers, 63.4 percent never
encountered any difficulties when going on Sunday outings, while only a small percentage,
3.6 percent, reported facing economic challenges in this regard(Magliano et al., 2015). About
32 percent of the caregivers in the study always felt depressed, much higher as compared to a
study from lItaly. Fifty three percent (53 percent) of caregivers always found a great deal of
difficulty in getting an opportunity for leisure activities. In the study on caregivers QoL from
Italy, 56.6 relatives bore the guilt of transmitting illness to their children. 63.2 percent
believed that they have received adequate information from clinicians on how to cope with

patient's medical emergencies. Some relatives stated they felt sure they have someone who
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would take care of them in case of their own physical illness, and 76.8 percent reported 2
or more trustworthy friends on whom they could rely. Further, 75.7 percent believed their
friends would help them in the case of the patient's emergencies. In the present study, 61
percent of respondents believe that they were adequately informed regarding the disease.
Scores of QoL of social relationships at baseline for caregivers suggest that moderate social
support from relatives and friends was available. The psychological burden was directly
related to severity of disease in the Italian study and quality of life of psychological health of
caregivers in the present study was moderate and no association with the severity of disease
was ascertained (Landfeldt et al., 2016). Only 44 percent of caregivers felt safe in their day-
to-day life.

It was found that like any other genetic disease, DMD disease has an impact on
several aspects of life, ranging from economic burden, lifelong dependency, and associated
social stigma. A cross-sectional study from Southern Karnataka of India assessed the quality
of life and mental health condition among caregivers of genetic disease patients using the
WHO-BREF scale. The median QoL scores for the physical health, psychological, social
relationship, and environmental health scores were 81, 69, 75, and 69 respectively. The
psychosocial health and environmental and social relationships were the most affected
(Mohandas et al.,2021). Another study from Brazil assessed the QoL of caregivers of children
suffering with asthma using the WHOQOL-BREF questionnaire and compared the scores
with parents of healthy children. Mean scores for physical, psychological, social, and
environmental QoL were 63.03, 63.66, 63.74 and 55.38 respectively for caregivers.
Environmental health was impacted the most. Authors elucidated, family factors as key
components of understanding the quality of life not only for children with the disease but also
for their caregivers. Family factors which were analysed included family resources (material
and assistance) as well as family challenges (future perspectives). Such factors are potentially
modifiable and can be included in practical interventions aiming in improving the quality of
life of family members. The authors also suggested that psychological interventions focused
on the recognition and appreciation of care, along with the positive revaluation of stressful
situation, can help in coping strategies and improve the parents’ quality of life (Roncada et
al., 2015).

The median QoL scores for physical health, psychological, social relationship, and
environmental health scores were 56, 56, 56 and 50 respectively. These scores suggest that
the impact of DMD on the caregiver's QoL is worst. The most affected domain was

environmental health. A web-based observational study conducted by Schwartz et al. (2021)
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included DMD caregivers, and parents of children with and without DMD stratified by
subjects Age Group. There were many Outcomes which included quality of life, resilience,
caregiver impact, stressful life events, financial strain, out-of-pocket expenditures, work
productivity and unrealized ambitions. Compared to parents without a DMD child, DMD
caregivers reported good physical health but bad mental health. Providing caregiving support
for DMD teenagers was the most difficult challenging, caregivers had sacrificed their
education and professional life to meet demand of caregiving. DMD caregivers have to face
certain hidden costs that impact their health and financial well-being, but parents of DMD
children of all ages maintain notable resilience and positivity (Schwartz et al., 2021). The
present study observed the same pattern was seen, quality of life of physical, psychological,
social and environmental health remained almost the same with the advancing stages of
disease at baseline. However, at the end of the study after 12 months when again the quality-
of-life assessment was conducted for caregivers, it was seen that quality of life in the domains
of environment and Physical health have shown significant deterioration with advancing

stages although psychological health and social health were unaltered.

5.6 Determinant of Quality of Life

EQ 5D utility scores of HrQoL of patients significantly decreased with the
progression of the disease. This decline in means course of HrQoL was also noticed at the
start of the intervention and the end of the intervention. At all the data points the decline was
statistically significant. (table 5.6.1). The maximum quality of life score was 0.98 in stage 1
at baseline the same score was maintained at the start of the intervention and a slight decline
was noticed at the end of the intervention (0.96). This further reinforces that with the
progression of age, HrQoL declines as the disease progresses. In stages Il and Il of the
disease different trend was noticed, the baseline scores of 0.78 and 0.50 increased to 0.79 and
0.57 respectively by the end of the intervention. The same trend was noticed in stage IV as
well at the start of 0.04 but an improvement is seen by the end of the intervention it was
raised to 0.11. (table 5.6.1).
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Table 5.6.1 Health-related quality of life of dystrophinopathy patients with clinical

severity of the disease.

Clinical Severity

p_
| 1 i v V value
Quiality of Life Mean
Mean Mean Mean Mean
score
score +SD | score SD | score xSD | score xSD
+SD
EQ5Dscoreat | 9g+0.02 | 0.78+0.22 | 0.50+0.35 | 0.19+0.24 | 00 | 0.00
baseline
EQ 5D score at
"Start of 0.98+0.02 | 0.78+0.26 | 0.57+0.34 | 0.04+0.09 - 0.007
intervention"
EQ 5D score at
"End of 0.96+0.07 | 0.79+0.23 | 0.57+0.31 | 0.11+0.17 - 0.047
intervention"

Source: Authors calculation established on primary data

HrQoL scores at baseline (EQ 5D utility scores and PedsQoL) were not significantly

associated with SES. However, EQ 5D utility scores are significantly and inversely

associated with age. Linear regression showed that the EQ 5D utility scores index changed by

18.9 percent with every 6 months change in age (figure 5.6.1). All four domains of QoL in

caregivers were directly associated with SES. Linear regression showed that the domains i.e.

physical health, psychological, social relationship and environment in caregivers changed by

3.2 percent, 4.8 percent, 7.2 percent and 16.3 percent with every single unit change in SES.

All four domains of QoL in caregivers are significantly correlated with each other.
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Figure 5.6.1 : EQ 5D-3L utility index scores directly associated with advancing age

1.2 - y =-0.0395x + 1.2778
R2=0.1893
1 @0 ®© ®o o
X °® 00... [ ) ¢ ¢ ®
D
2 08 - \‘Q\O“’ %.‘ °
> ¢ o © 3 °® ¢
) .
= 0.6 x}s ®
>S5 \
°
5 0.4 4 e o °° N
g c N
e . ~
0.2 4 o °
° o ©
0 . . - e —
0 5 10 15 20 25 30

Age in 6 months completed

Source: Authors calculation established on primary data

5.6.1 Multiple Linear Regression Analysis

A multiple linear regression was conducted to estimate the impact of exposure while
accounting for the influence of other variables, thereby controlling for potential confounding
factors. Multiple linear regression was employed to assess the influence of different
predictors on the QoL of caregivers in all the domains and HrQoL children. The predictors
used were SES, educational status of main caregiver, family structure, locality, distance of
provinces to the health facility, respondent type, age, parents knowledge of DMD clinical
severity and HrQoL (EQ 5D utility index). The common multilinear regression equation used
was: y=p0 + BIx1 + f2x2 + B3x3+ x4 +....coooinininnn. + Bnxn
Whereas, y: total cost of illness or total direct cost of illness or total indirect cost of illness or
indirect cost related to changes in work or absenteeism due to illness. x1, x2, x3..... xn : are
the predictors listed above B0 : The intercept O is the value of the outcome y when all
predictor variables are zero.

HrQoL (EQ 5D index baseline) : In the study, multiple linear regression analysis was
performed to account for the potential confounding effects of various covariates. The

covariates that were considered for confounders in the analysis included:

1. Age at baseline: This is likely a crucial factor to consider since age can have a

significant impact on HrQoL, where illness is progressive.
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Family structure: The family's structure or composition may influence the
caregiving dynamics and support available to the child, which in turn can affect
HrQoL.

. Type of Disease: The two disease are considered one is DMD and the other is milder
form i.e. BMD or intermediate disease.

Family History: When family history of a disease is present, caregivers often have
prior knowledge or awareness of the condition. This prior awareness can indeed
contribute to improved HrQoL for the child with the disease.

Family structure: Whether joint or nuclear, can affect caregiving dynamics and
support, potentially influencing the health-related quality of life of children with
health conditions.

SES: SES can significantly impact HrQoL outcomes, as it reflects economic and

social factors that influence access to resources, healthcare, and overall well-being.
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Table 5.6.2: Adjusted association of QoL of children and their caregivers with socio-economic factors, clinical severity and distance from health facility in a multilinear regression

model
Predictors
Dependent Standardized Coefficients (pValue)
Variables of
QoL Education Famil Distances of Respondent Age in Parent's Clinical EQ 5D-
(N=100) SES Status of main y Locality | provinces to the pond Years at DF knowledge of . CHE | 3L utility
Structure at Baseline Severity

caregiver health facility baseline DMD index
EQ 5D-3L
utility index | 0.11 0.1 -0.10 -0.13 0.20 -0.01 -0.42 i 0.06 -0.29 i i
for  Children | (0.41) (0.46) (0.29) 0.17) (0.04) (0.88) (0.00) (0.51) (0.001)
Score (0-1)
PedsQL 3.0
Neuromuscular
Module. -0.02 -0.06 -0.08 0.10 0.20 -0.06 -0.45 i -0.01 -0.18 ) )
(Physical (0.88) (0.67) (0.42) (0.32) (0.048) (0.53) (0.00) (0.95) (0.056)
Health) Score
(0-100)
Oof"e:?f'; qgigg 0.32 ) ) -0.01 -0.03 ) ) ) ) 0.13 ) -0.06
(0-100) (0.002) (0.89) (0.74) (0.21) (0.55)
Overall health | -0.24 -0.12 0.176 ) -0.082 ) ) -0.11 ) -0.016 ) 0.046
Score (0-100) | (0.136) (0.426) (0.104) (0.479) (0.31) (0.886) (0.682)
Emg:iﬁ' 0.184 ) ) 0.009 -0.043 ] ] ) ) 0.134 ) 0.046
Score (0-100) (0.081) (0.931) (0.686) (0.226) (0.676)
Psychological | 0.31 -0.05 -0.16 -0.02 ) ) 0.18(0.09) ) 0.02 ) 0.09
Score (0-100) | (0.048) (0.74) (0.13) (0.84) O (0.83) (0.41)
rsec:;?c'mship 0.42 -0.06 -0.09 0.15 -0.02 0.09 -0.04 0.11 013 | -0.03 0.13
Score (0-100) (0.004) (0.65) (0.37) (0.14) (0.86) (0.32) (0.70) (0.25) (0.20) | (0.79) | (0.24)
Environmental | (.49 -0.12 -124 -0.06 -0.15 -0.07 0.01 i 0.02 0.133 0.03 0.25
Score (0-100) | (0.00) (0.36) (0.16) (0.49) (0.12) (0.38) (0.91) (0.85) (0.12) | (0.77) | (0.01)

SES: Socio-economic status

CHE: Catastrophic health expenditure
DF: Distress Financing

Source: Authors calculation established on primary data.
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After adjusting for confounders, the statistically meaningful regression equation found

that the HrQoL of children was significantly associated with three factors (table: 5.6.2):

1. Age at baseline: This suggests that as children grow older, their HrQoL decrease.

2. Clinical severity: This suggests that as clinical severity in children increases from

ambulation to non-ambulation quality of life worsen.

3. Distances of provinces to the health facility: Surprisingly patients residing in far

flung areas had better quality of life as compared to nearby places.

Table 5.6.3 Analysis of variance for the multiple regressions related to QoL of children

and their caregivers

Source of Sum of Squares | d.f. | Mean F=MS
Dependent Variables of QoL variation (SS) Square regression/ MS
(N=100) residual
EQ 5D-3L utility index for Regression 4.25 9 0.473 5.08, p=0.000
Children Score (0-1) Residual 8.38 90| 0.093
Total 12.63 99
PedsQL Neuromuscular Module. Regression 9045.63 9 1005.07 |4.12, p=0.000
(Physical Health) Score (0-100) 2 idual 2196002 | 90| 244.00
Total 31005.65 99
Overall quality of life Score (0- | Regression 8115.38 5 1623.07 |2.586, p=0.031
100) Residual 59003.37 94| 627.69
Total 67118.75 99
Overall health Score (0-100) Regression 5878.22 7 839.74 10.682, p=0.687
Residual 113221.78 |92 | 1230.67
Total 119100.00 |99
Physical Domain Regression 1203.88 5 240.77 |1.157, p=0.336
Score (0-100) Residual 19558.76 |94 | 208.07
Total 20762.64 99
Psychological Score (0-100) Regression 3461.26 7 494.47 |1.862, p=0.085
Residual 24426.18 92| 265.50
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Total 27887.44 99
Social relationship Score (0-100) | Regression 20766.04 11| 1887.82 |3.240, p=0.001
Residual 51270.96 |88 582.62
Total 72037.00 |99
Environmental Regression 28494.83 11| 2590.44 |7.14, p=0.000
Score (0-100) Residual 31936.48 |88 | 362.91
Total 60431.31 |99

Source: Authors calculation established on primary data

In contrast to the findings for children's HRQoL , QoL for caregivers, all domains of
their QoL demonstrated a significant and direct correlation with socio-economic status and to
each other. Environment and social relationship domain of QoL caregivers is positively
correlated to EQ 5D utility scores (r=0.22 p=0.028 and r=0.21 p=0.033) but not to PedsQoL
health (r=0.17 p=0.086 and r=0.18 p=0.066) of children. While psychological and physical
health of caregivers are independent of HRQoL of their children. This implies that the
different aspects of caregivers' well-being, such as physical, psychological, social, and

environmental factors, were influenced by their socio-economic status.

However, multiple linear regression analysis was performed to account for the
potential confounding effects of various covariates. The covariates considered for all sorts of
QoL are listed in table 5.6.2 After adjusting for confounders, the statistically meaningful
regression equation found that the HrQoL of children was significantly inversely associated
with two factors age of child, disease severity and directly associated with distances of
provinces to the health facility. Similarly, adjusted overall QoL, psychological, social
relationship and environment QoL of caregivers were directly associated with SES. Only
environment QoL of caregivers was additionally directly associated with HRQoL of their
child. Quality of physical health of caregivers is independent of any such factor. These
findings emphasize the multifaceted nature of caregivers' experiences and the need to
consider socio-economic factors when assessing and addressing their QoL. Tailored
interventions and support programs can be developed to target specific areas of need based on

the SES and education levels of caregivers(Hibbard et al., 2013). These results indicate that
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age and the type of disease are key factors that should be taken into account when evaluating
and supporting the HrQoL of children in the context of the study. It's important to continue
monitoring and researching these factors to provide more targeted and effective interventions
for improving the well-being of children with different health conditions.

5.7 Quality of Life Among Patients and their Caregivers with Non-Intervention (Phase
I) and Intervention Phase (Phase I1)

The change in the QoL of physical health after the intervention was noticed, and the
QoL physical health significantly deteriorated with clinical severity. The reason may be
during the intervention which was patient-centric, physiotherapy and Rehab videos were
shared with the caregivers reinforcing the importance of regular physiotherapy in maintaining
the functional abilities of their child. This reinforcement improves their caregiving skills,
nonetheless, patients with severe disease were difficult to manage and require more proactive
care. That had made a significant impact on their physical health with the progression of the
disease however overall QoL of the physical health of caregivers increased after the

intervention.

The EQ 5D utility scores have shown an increasing trend with time but the median
remained the same. The rising trend in the scores of HrQoL is an unusual finding as the
disease is progressive and has a severe impact on the functional mobility of the patients. The
data itself has shown deterioration in the functional status of these patients. The likely cause
of kids reporting better quality of life was that they felt more involved in the management of
their own disease after an intervention. Patients felt ownership in the management of their

own disease and this is the basic objective of the PCC model.
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Table 5.7.1 Comparison of QoL of Children and caregivers during non-intervention

(Phase 1) and Intervention phase (Phase I1)

Quality  of | Baseline | Start of End of p- value p- value

Life (N=66) intervention | intervention | (paired t- (Paired t-
test) test)
Baseline Start point
and and end
endpoint point

£Q SD U | 7904201 | 76.4x21.2 73.8421.4 0.15 0.75

Physical 514

health +13.9 52.3+12.8 55.1+£12.0 0.024 0.021

Psychological 51.2

health +16.6 51.7+17.4 53.7 £17.4 0.204 0.178

Social health o4.4 56.9426.2 | 55.3+20.5 0.461 0.668

+24.9
Environmental 48.15
Health 1205 48.2 +22.0 55.5+13.9 0.00 0.00

Source: Authors calculation established on primary data

HrQoL of patient showed no improvement after intervention. This finding is not
unusual quite usual as health-related quality of life depends upon severity or progression of
disease with time. The, scores had not shown any deterioration as well, this was a positive
impact, as over time the quality of life patients has not deteriorated as expected. At baseline
about 66 percent of caregivers mentioned / assessed their quality of life to be very poor or
poor by the end of the intervention there were only 40 percent mentioned their quality of life
to be poor or very poor. The physical health quality of caregivers has improved significantly
and the same was true for environmental health. However, quality of psychological health
and social relationships remained the same even after intervention. During interactive
sessions with the patient and their caregivers at the time of the start of phase 2, caregivers
were given a booklet as well as given hands-on training regarding how to deliver home-based
Physiotherapy training sessions. The videos of exercise sessions were also shared with the
patients mentioning do's and don'ts about the exercise and also about what are the harmful
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effects caregivers might go through while taking care/ physiotherapy to their child and how to
avoid them. This was reflected in their improved physical health after the intervention.
During interactive sessions in Phase 2 caregivers discussed the elements of the family
environment and the physical environment which were hindering caregiving. The research
team along with caregivers and patients discussed the appropriate solutions that might
facilitate a child's health.

5.8 Conclusion

The intervention was designed considering the needs of the stakeholders (children,
their parents/caregivers and health care providers) by conducting group discussions, which
was essential for the success of any intervention. Pre and post-intervention data were used to
evaluate the programme effectiveness, on whether this patient-centered care model
(intervention) could contribute to reducing the financial burden on families. The children's
mean age was 9.4 + 2.0 years initially, and 9.9 + 2.1 years at the study's end. Non-ambulatory
patients increased from 9 to 16. The intervention notably reduced the total direct cost
proportion to about 10 percent, indicating reduced medical resource use and associated costs.
This suggests a positive outcome in terms of reducing medical resource consumption and
related expenses for patients. However, severity of the disease continued to increase. The
annual total mean direct expenditure with intervention was 344.0 (6.5-305.4) x 1000. The
direct cost accounts for about 41.16 percent of the total annual cost of illness. The direct
medical expenditure is approximately 323.1 x1000, ranging from %2.4-16.5 x 1000. This
constitutes about 22 percent of the total cost of illness per year in families with PCC
intervention. Orthotics/aids, a common unmet need, had minimal expenditure. The
rehabilitation services accounted for the next significant portion of direct medical burden
(3.64 percent of total COI) during Phase 2. There's a significant difference in direct medical
costs between different disease stages with intervention (ANOVA test P=0.01). This
contradicts findings from other studies where both direct medical and non-medical COI
increased with disease severity, particularly between DMD stages IV and V (Katz et al.,
2014; Landfeldt et al., 2014). Unlike settings offering mobile nursing services and house

modifications, unavailable in India, present study highlights food, travel, boarding, and
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lodging as major cost drivers. Constituting about 11 percent of the total annual cost of illness.
However, this cost didn't vary significantly during the intervention phase, likely due to
telemedical consultations in the PCC model. In the intervention phase, caregiving was not
found to correlate with disease severity, as depicted in table 5.2.1. However, caregiver
empowerment enhances caregiving quality in terms of hours spend in caregiving, as
illustrated in table 5.3.1 Enhanced caregiver empowerment corresponded to improved
caregiving, particularly among unpaid caregivers. These results highlight the beneficial
effects of caregiver empowerment on caregiving quality and, consequently, on the quality of

life for both patients and caregivers.

During the intervention phase, there was a significant 19.5 percent reduction in direct
medical expenditure, attributed largely to the teleconsultation component of the PCC
intervention. This reduction encompassed costs related to procedures, user fees, orthotic
devices, and rehabilitation services. The out-of-pocket expenditure on travel, boarding &
lodging decreased considerably in the intervention Phase. Mean expenditure was reduced by
almost 16 percent. (Paired t-test P=0.023). Teleconsultation particularly emphasized during
the COVID-19 pandemic, enhances healthcare accessibility by reducing costs associated with
transportation and missed work, while ensuring continuous high-quality care and regular
follow-ups(Gilkey et al., 2022). Contradictory to the direct expenditure (non-medical and
medical) the total indirect cost increased in the intervention phase this is subjected to the
increased economic burden due to loss of productivity in unpaid caregiving. However, there
was a notable decrease (6.2 percent) in productivity loss related to absenteeism and change in
the working capacity of the caregiver during Phase Il. The burden of loss of productivity in
unpaid caregiving significantly increased by 37.9 percent in Phase Il, contributing to an 11.7
percent rise in the overall indirect cost of illness, although statistically not significant (paired
t test, z=1.31). The duration of caregiving was not associated with the disease severity but
correlated significantly with caregiver empowerment. Education and training on disease
management empower caregivers, enhancing caregiving quality (Ota et al., 2006). Mean
hours spent in unpaid care increased from 4.4 to 6.1 during the intervention, reflecting a 37.9
percent economic burden rise. Training programs modify caregiver behavior, caregivers

become more receptive to counsellors and educators from DMD specialists. Although this
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study lacked sufficient follow-up duration, previous research underscores the positive
influence of caregiver training on disease management and home-based self-care practices,

especially in lifelong and complex conditions like DMD (Fukkink & Lont, 2007).

The EQ-5D utility index, using adult tariffs, was applied to the Indian pediatric
population for the first time. HrQoL scores of children as mean EQ 5D (S.D) utility score and
PedsQoL for physical health were 0.58 +0.38 and 77.7+£17.7 respectively. Both were
inversely correlated with advancing age and clinical severity of disease. HrQoL of boys has
no significant correlation with their socio-economic status. The study evaluated caregivers'
quality of life (QoL) using WHOBREEF scales, revealing average scores of 29.7 + 26.0 for
overall QoL and 53.0 + 34.7 for health-related QoL. The caregivers rated their overall QoL
significantly lower than their health alone. WHOBREEF assessed physical, psychological,
social, and environmental domains. Around 69.5 percent rated their QoL as poor or very
poor, with 68.4 percent dissatisfied with their health initially. Physical QoL remained
generally good, while psychological health remained consistently not very good, and social
health showed a declining trend with disease severity, though not statistically significant
(P=0.16). Environmental health remained consistently reported as good across all disease
stages. The environmental and social relationship domains of caregivers' quality of life (QoL)
were positively correlated with EQ 5D utility scores (r=0.22, p=0.028 and r=0.21, p=0.033),
but not with the Pediatric Quality of Life (PedsQoL) health of children (r=0.17, p=0.086 and
r=0.18, p=0.066). However, psychological and physical health of caregivers appeared to be
independent of the HrQoL of their children. This suggests that caregivers' well-being is

influenced by various factors, including socio-economic status (SES).

A multiple linear regression was utilized to evaluate the impact of exposure while
controlling for other variables and potential confounding factors. This analysis assessed the
influence of various predictors on caregivers' QoL across different domains and the HrQoL of
children. Predictors included socio-economic status (SES), educational status of the main
caregiver, family structure, locality, distance to health facilities, respondent type, age,
parental knowledge of DMD clinical severity, and HrQoL (EQ 5D utility index). After

adjusting for confounders, the regression equation showed a significant inverse association
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between the HrQoL of children and their age, disease severity and a direct association with
the distance of provinces to the health facility. Additionally, adjusted overall QoL,
psychological, social relationship and environmental QoL of caregivers were directly
associated with SES. Only the environmental QoL of caregivers was additionally directly
associated with the HRQoL of their child. Quality of physical health of caregivers remained

independent of these factors.

The intervention had a notable impact on the QoL of physical health with a significant
deterioration observed with increasing clinical severity. During the patient-centric
intervention, caregivers were provided with physiotherapy and rehab videos, emphasizing the
importance of regular physiotherapy in maintaining their child's functional abilities. This
reinforcement improved caregivers' skills, but patients with severe disease required more
proactive care, which significantly impacted their physical health as the disease progressed.
Nonetheless, overall QoL of caregivers' physical health increased after the intervention. The
EQ 5D utility scores exhibited an increasing trend over time, although the median remained
constant. This finding is somewhat unexpected given the progressive nature of the disease
and the observed deterioration in patients' functional mobility. The likely explanation for this
trend is that children felt more involved in managing their disease after the intervention. This
sense of ownership in disease management aligns with the primary objective of the patient-
centered care (PCC) model. The intervention did not impact the economic burden on families
with children living with DMD. Similarly, the PCC model did not affect the HrQoL of
children living with DMD. However, the PCC model did impact the overall QoL of

caregivers of children living with DMD.
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SUMMARY,
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Duchenne Muscular Dystrophy (DMD) is an X-linked recessive disease with an
incidence of 1 in 3500 to 6000 live-male births(Birnkrant et al., 2018). It progresses from an
ambulatory to non-ambulatory stage and the child usually gets wheelchair confined by 11-13
years and death occurs in late teens or early twenties(Bello et al., 2016; Suthar & Sankhyan,
2018; Jumah et al., 2019). The progressive and irreversible damage to skeletal muscles results
in weakness, loss of ambulation, breathing issues, and cardiomyopathy in DMD patients.
DMD requires a multidisciplinary team approach for holistic management. The disease is
progressive in nature however, muscle degeneration can be slowed down with the use of
corticosteroids (Matthews et al., 2016; Wong et al., 2017; McDonald et al., 2018; Suthar et
al., 2021). This is a lifelong chronic condition that cannot be cured, only supportive therapies
exist (Bushby et al., 2010).

Several studies conducted in Europe, the United States, and Australia have
consistently shown that Duchenne Muscular dystrophy (DMD) imposes a significant
economic burden(E. Landfeldt et al., 2014). The mean total annual cost per patient varies
widely across countries, ranging from €9000 (2012) (Cavazza et al., 2016) in Bulgaria to
€79,000 (2013) in Germany (Katz et al., 2014). Studies have shown that this burden increases
markedly with disease progression. Although no such study has been conducted from the
South-East Asian region (Landfeldt et al., 2014; Ryder et al., 2017). The substantial
economic burden of diseases like DMD can have catastrophic effects on households,
particularly in countries where a significant portion of healthcare expenses is paid out-of-
pocket (OOP). In India, around 47.1 percent of the total health expenditure was borne by
individuals directly through out-of-pocket payments in the fiscal year 2019-20 (National
Health Accounts Estimates for India 2019-20). Economic aspects and disease burden
knowledge play an important role in raising funding for drug development programs for rare
diseases. Most rare disease studies primarily adopted the societal perspective, and a
significant portion also considered the third-party payer perspective, representing health
insurance or public healthcare. However, none of these studies included the perspective of

patients or their families (Bastida et al., 2017).
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Due to the progressive nature of the disease the health-related quality of life
deteriorates with the severity of the disease. Quality of life encompasses not only physical
health but also psychological, social, and overall well-being of affected individuals. Disease
burden adversely affects caregivers' quality of life, impacting their daily activities and work
lives(Uttley et al., 2018). Caregivers of individuals with DMD experience significant mental
and physical burdens, leading to impaired health-related quality of life, sleep quality, family
function, depression, pain, stress, sexual dysfunction, and self-esteem issues. There is
heterogenesity in the QoL of caregivers, Its not consistent across various geographical
regions. Positive associations were identified with patient age, ambulatory status and/or
ventilatory support, impacting informal care hours, physical and cognitive challenges,
household cost burden with caregivers burden (Landfeldt et al., 2016; Katz et al., 2014).
Quality of life serves as a vital measure for assessing the effectiveness of clinical
interventions, the quality of healthcare services, and the impact of interventions on patients'
well-being. Changes in quality of life reflect patients' satisfaction with their treatment,
healthcare models, or delivery systems, providing valuable insights into the overall
effectiveness and utility of healthcare interventions and services (Bendixen et al., 2012; Lue
etal., 2017; Wei et al., 2017).

Empowering patient with the help of healthcare delivery model that has potential for
improving cost-effectiveness of care, especially for people affected by long term conditions is
need of an hour (Chen et al., 2016). The patient-centred care increases adherence to
management, reduces loss to follow up in the healthcare facility and in turn, reduces
morbidity and improves quality of life for patients(Bauman et al., 2003). The healthcare
delivery system frequently using patient engagement in reducing expenditure and improving
health outcomes (Hibbard & Greene, 2013; Hibbard et al., 2013). The impact of disease is
both in financial form as well as affecting the QoL. The primary care is to provide first line
care and to maintain the quality of life in the patients living with DMD. Cost of illness (COIl)
studies are important in informing decision makers when evaluating the value of new
treatments. The Patient-Centered Care (PCC) model serves as a primary instrument for

empowering patients, ultimately leading to cost reduction and improved health outcomes.

156



6.1 Rationale of the Study

DMD is a chronic, debilitating and rare disease, increased burden is foreseen in the
future due to advancement of diagnostic techniques and increase coverage of medical care.
Resultant prolonged survival and the increasing prevalence of disease is likely to have a huge
economic burden over the families as well as health care system. The DMD is associated with
a substantial economic burden. Indirect and informal care costs, ranging from 18 percent to
43 percent of total costs, underscore the hidden financial toll on families and caregivers. The
total societal burden was estimated at between $80,120 and $120,910 per patient and annum,
and increased markedly with disease progression. The corresponding household burden was
estimated at between $58,440 and $71,900 (Landfeldt et al., 2014). These figures highlight
the challenges families face in managing the financial implications of DMD. The economic
context of the rare disease is a very important input to evaluate any health policy or
intervention programme related to new treatments, financial support schemes to families
(Straub et al., 2016).

The patient engagement is one of the tools for handling chronic diseases. The PCC
healthcare model is used to empower patients, fostering ownership and describing their role
in managing the disease within the framework of patient and family-centered care (Coulter,
2012). This ensures active partnership and participation in decision-making between patients,
their families and the providers to plan a customized comprehensive strategy for care. The
roles of this model are not very clear either to the clinician or the patients due to the
multidimensional which complexities in case of rare diseases (Hibbard & Greene, 2013).
There is the political will to address care and treatment related to rare diseases. The Indian
government in alignment with the National Health Policy 2017, recognizes the significance
of addressing rare diseases. This policy emphasizes patient-centered care to enhance the
quality of life for individuals dealing with chronic, long-term illnesses (National Health
Policy- 2017).

This study is designed to explore the QoL in patient and their caregivers giving them

PCC aimed to reduce the financial burden on the families, followed for a period of time, to
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evolve a replicable and feasible model of patient-centered individualized care for DMD
patients in India. In this era of COVID-19, teleconsultation is the mainstay of access to
medical consultation for many chronic diseases. Teleconsultation is the key feature of the
study, so this study will be most apt not just for this specific disease but for any other chronic
disease. Additionally, the study aimed to provide data on the economic burden of DMD (rare

disease), a relatively underexplored area in LMICs.

The current study aims to address a gap by developing a model that considers both the
patient and the healthcare team to enhance health outcomes, particularly the Quality of Life
(QoL) for both patients and caregivers. This holistic approach, focusing on Patient-Centered
Care (PCC), is novel in the context of Duchenne Muscular Dystrophy (DMD) in India. The
study seeks to estimate the economic burden on families with DMD patients receiving care at
a government hospital, followed by implementing an intervention aimed at reducing this
financial strain. Finally, the impact of the intervention on QoL and economic burden were

compared to routine care after a 6-month period.

6.2 Economic Burden on Families with Children Living with Duchenne

The results of the analysis revealed the annual mean direct expenditure was estimated
at 109.4 (ranging from 327.4 to ¥534.2) x 1000, and it is approximately 52 percent of the
total annual cost of illness. Most of the direct expenditure was driven by direct medical costs,
making up 30.6 percent of the total COI. In the present cohort, none of the patients incurred
expenses for house or automobile modification. Conversely, none of the nine non-ambulatory
patients in the cohort had access to even simple non-customized wheelchairs. The loss of
productivity is caused by disease induced deficit in working capacity, the mean annual cost
for unpaid caregiving was 333.5 (7.3-88.2) x 1000. The pathway to care for Duchenne
Muscular dystrophy (DMD) diagnosis involves significant costs as caregivers consult
multiple healthcare agencies for diagnosis. On average, parents consulted 2.9 treatment
agencies before reaching the study site, with no significant difference observed based on

disease severity. The lengthy pathway to care, averaging 12.5 months, emphasizes the need
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for more efficient patient care pathways. The pathway to care is not captured in the present

direct cost of illness due to considerable recall bias.

The mean time to the last follow-up at the health facility was 4.8 months, despite
quarterly follow-ups being recommended. ANOVA results (P=0.01) indicate a significant
delay in last follow-ups as the disease advances. Direct non-medical costs, mainly including
food, travel, and lodging, accounted for 14.3 percent of the total annual illness costs. In stage
4, travel, boarding, and lodging costs averaged X¥38.8 x 1000, nearly three times that of stage
3. This expense significantly increased with disease severity, as evidenced by the ANOVA
test (F=5.1). Furthermore, the expenditure on food increased with the advancement of disease
severity. For instance, the cost in stage IV was 9.5 x 1000, almost three times higher than in
stage III (3.4 x 1000 ). However, costs were not compared with stage 5 as there was only
one patient in this group. This escalating trend in food expenditure was statistically

significant with disease severity, as confirmed by the ANOVA test (F=2.8).

The productivity loss due to informal caregiving is about 302 of the total cost of
illness and loss of productivity due to absenteeism and change in working conditions leading
to reduced wages was 17.7 percent. The mean number of hours per day spent in caregiving,
reflecting productivity loss due to informal caregiving, was 9.4 + 10.9 for Germany, 6.1 + 2.0

for Portugal, and 4.3 £ 2.1 for the present study.

6.3 Socio-economic Determinants of Economic Burden with Children Living with
Duchenne

The majority of participants belonged to the upper-middle socio-economic status
(SES), comprising 51 percent. Most children in the study came from nuclear families (54
percent). Participants primarily from northern states of India, with the highest representation
from Punjab (32 percent). Other significant contributors included Haryana and Himachal
Pradesh, both at 17 percent. Eastern states represented 11 percent of the participants, with
Jammu and Kashmir accounting for 10 percent and Chandigarh for 9 percent. The smallest
representation was from Uttarakhand, with only 4 percent of participants. Most primary

caregivers were parents (96 percent), with mothers predominantly serving as primary
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caregivers (58 percent). The majority hailed from rural areas (72 percent) and had education
up to matriculation (46 percent). The challenges reported by patients included work time loss
(74 percent), transportation difficulties (72 percent), long waiting times (71 percent),
accessing diagnostic facilities (71 percent), and managing frequent visits (71 percent).

The study revealed that joint families incurred higher indirect caregiving expenses
(R64.9 x 1000) compared to nuclear families (42.5 x 1000). Additionally, caregivers who
perceived work loss as less challenging spent significantly more on diagnostic care (3.0 x
1000) compared to those who found it more challenging (X1.8 x 1000) (p=0.049). The
Pearson correlation analysis showed a significant direct association between the annual total
direct cost of illness and the socio-economic status (SES) of the caregiver (P=0.006), with a
7.5 percent increase in expenditure for every unit increase in SES. Similarly, the annual
indirect cost of illness was directly associated with SES (P=0.013), with a 6.1 percent

increase in expenditure for every unit increase in SES, as per the linear regression equation.

The multiple linear regression analysis identified key socio-economic and
demographic factors that influence the direct and indirect costs of illness for families with a
child affected by Duchenne muscular dystrophy (DMD). The model's goodness of fit was
confirmed by significant F-statistics. Higher annual direct costs are significantly associated
with the family's socioeconomic status, the education level of the primary caregiver, and the
distance from the health facility. As the child ages or the disease worsens, costs tend to rise,
although the relationship is not statistically significant. Indirect costs, including caregiving,
are linked to the caregiver's education level, with urban caregivers spending more time on
care. Joint families and those traveling from distant locations face higher productivity and
wage losses. Additionally, as the child ages or the disease progresses, indirect costs increase,
inversely impacting their quality of life. These findings highlight disparities in healthcare
access and affordability, with socio-economic status and geographical factors playing crucial

roles.

Additionally, indirect cost of illness (caregiving) increased with the deterioration of
health-related QoL in children with DMD and greater parental awareness of the disease.
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Similarly, indirect cost of illness was associated with the educational status of the main

caregiver, with urban caregivers spending more time on caregiving.

6.4 Catastrophic Healthcare Expenditure of DMD Among Households in

Northern India

The out of pocket (OOP) refer to added costs on health not covered by the health
system, which patients or families must pay themselves(Prinja et al., 2019). These expenses
may compel patients to make difficult choices between healthcare and other essentials,
leading to an inequitable distribution of health services. World Health Organization (WHO)
defines health expenditure as catastrophic when it surpasses 40 percent of a household's
remaining income after covering basic subsistence needs. Among the recruited patients, 40%
experienced catastrophic health expenditure, which rose to 76 percent, 63 percent, and 29
percent when the cut off for CHE was set at 20 percent, 30 percent, and 50 percent,
respectively. Additionally, 45 percent of the patients experienced distress-financing (DF).
The association between CHE and DF was examined in relation to various predictors of the
cost of care. Factors such as the patient's age, disease progression, age at symptom onset,
socio-economic status of the caregiver, knowledge about the disease, educational status of the
caregiver, province of origin, locality, and family structure were considered. Significant
associations were observed between CHE and higher socio-economic status (32 6.6; p <
0.037), caregiver ignorance of the disease outcome (2 8.8; p < 0.003), proximity of the
patient's province to the healthcare facility (2 15.2; p < 0.000), and symptom onset before
the age of 5 (32 10.8; p < 0.001).

The caregivers who lacked knowledge about the disease prognosis were less likely to
experience CHE compared to those who were aware of the disease outcomes (OR 0.3; 95%
Cl1 0.125-0.671). Patients whose symptoms were noticed after the age of 5 were four times
more likely to face CHE (OR 4.0; 95% CI 1.72-9.35). Those traveling from distant locations
to seek healthcare at PGI were 8.4 times more susceptible to CHE (OR 8.0; 95% CI 2.64—
26.7) compared to those from nearby provinces. Susceptibility to CHE was 11 times higher in
patients facing distress financing (DF) (OR 11.3; 95% CI 4.36-29.36). Similarly, caregivers
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whose patients noticed the disease after age 5 were four times more likely to face DF (OR
3.7; 95% CI 1.6-8.4). The patients traveling from distant locations were 4.4 times more likely

to experience DF (OR 4.4; 95% CI 1.48-13.1) compared to those from nearby provinces.

In the multiple logistic regression analysis (Omnibus test of model), conducted at a 40
percent threshold for catastrophic expenditure, caregivers who were unaware of the disease
had significantly lower odds of facing catastrophic health expenditure (CHE) (OR: 0.2, 95%
Cl: 0.1-0.5, p-value: 0.002) compared to those with knowledge about the disease.
Understanding the disease empowers individuals to explore treatment options, which may
contribute to higher costs in the absence of a definitive cure. Additionally, patients from
remote areas had a significant increase in the likelihood of experiencing catastrophic health
expenditure, with odds 5.6 times higher. This highlights the potential benefit of
teleconsultation services in bridging geographical gaps and providing healthcare access to
those in distant areas, potentially reducing CHE. Furthermore, patients whose parents noticed
symptoms at a later age (after 5 years) had a 2.7 times higher risk of resorting to distress
financing. This emphasizes the importance of early disease detection and the need for

increased awareness and education among peripheral physicians about the disease.
6.5 Impact of Intervention on Economic Burden and Quality of life.

During the study period, intervention known as the Patient-Caregiver-Centered (PCC)
model was developed to empower both patients and caregivers by providing them with
essential knowledge about the disease and available treatment options. The intervention
imparted their active involvement in the management of the disease. A crucial component of
the PCC model was teleconsultation to address the challenges posed by long-distance travel,
especially for functionally disabled patients. Moreover, it aimed to make medical
consultations readily available, which became particularly important during the COVID-19
era when in-person visits were restricted or limited. During interactive sessions in Phase 2,
caregivers received hands-on training on delivering home-based physiotherapy sessions,
along with educational materials and videos demonstrating exercises and potential risks to
avoid. In the intervention phase direct medical expenditure decreased significantly by 19.5

percent (28.7 x X 1000 (routine care) to 23.1 x 1000 (intervention care). This decline was
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primarily attributed to the teleconsultation component of the PCC intervention. The
implementation of teleconsultation effectively mitigated travel-related expenses as travel,
boarding & lodging costs were significantly decrease from 13.5 x 21000 (routine care) to
11.0 x %1000 (intervention care) (paired t test statistics p=0.023). The utilization of direct
medical resources was notably higher during routine care compared to the intervention phase,
although this difference did not reach statistical significance, possibly due to the shorter

follow-up period in the intervention phase.

Contrary to the direct expenditure, total indirect cost increased during the intervention
phase, primarily due to economic burden from loss of productivity in unpaid caregiving.
However, there was a decrease (6.2 percent) in productivity loss due to absenteeism and
changes in caregiver working capacity, similar to other cost reductions observed in Phase Il
(intervention phase). The burden of productivity loss in unpaid caregiving statistically
significantly increased by 37.9 percent in Phase Il. Although the increase in unpaid
caregiving costs contributed to an 11.7 percent rise in the overall indirect cost of illness in
Phase I, this difference was not statistically significant (Paired t Test, z=1.31). Training and
education on disease management significantly empowered caregivers, enhancing caregiving
quality and positively impacting disease management and self-care practices at home. This
effect was particularly pronounced in complex, lifelong disease management scenarios. The
mean duration of unpaid informal care during routine care was 4.4 hours, which increased to
6.1 hours during the intervention phase, reflecting the increased burden of productivity loss in

unpaid caregiving.

EQ-5D utility index, using adult tariffs, was applied to the Indian pediatric population
for the first time. HrQoL scores of children as mean EQ 5D (S.D) utility score and PedsQoL
for physical health were 0.58 £0.38 and 77.7+17.7 respectively. These scores were inversely
correlated with advancing age and clinical severity of disease but no correlation with their
socio-economic status. Caregivers' QoL, assessed using WHOBREEF scales, showed average
scores of 29.7 + 26.0 for overall QoL and 53.0 £ 34.7 for health-related QoL, with caregivers
rating their overall QoL lower than their health alone. Physical QoL remained generally

good, while psychological health was consistently moderate, and social health showed a trend
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towards decline with disease severity. Environmental health remained consistently good
across all stages. Caregivers' QoL domains were positively correlated with EQ 5D scores but
not with PedsQoL of children. Linear regression analysis showed changes in SES associated
with alterations in caregivers' QoL domains: physical health (3.2 percent), psychological (4.8
percent), social relationship (7.2 percent), and environment (16.3 percent). Multiple linear
regression analysis was conducted to address potential confounding effects, considering
various covariates listed. After adjustment, the regression equation revealed that the health-
related quality of life (HrQoL) of children was significantly inversely associated with two
factors: the age of the child and disease severity, while being directly associated with the
distance of provinces to the health facility. Similarly, the adjusted overall QolL,
psychological, social relationship, and environmental QoL of caregivers were directly
associated with SES. Additionally, only the environmental QoL of caregivers was directly
associated with the HrQoL of their child. The quality of physical health of caregivers

appeared to be independent of these factors.

The HrQoL of patients did not show improvement after the intervention, which is not
unusual given that HrQoL often depends on the severity or progression of the disease over
time. However, scores did not deteriorate either, which is a positive outcome indicating that
the patients' quality of life did not worsen as expected. At baseline, about 66 percent of
caregivers rated their quality of life as very poor or poor, but by the end of the intervention,
this percentage decreased to 40 percent, indicating an improvement. The physical health
quality of caregivers significantly improved, as did their environmental health, although the

quality of psychological health and social relationships remained unchanged.
6.6 Recommendations

The study has public health implications and can guide the policymakers in
formulating policy or guidelines for a more patient-centric program in managing a chronic
life-long rare disease not only in India but also in other low- and middle-income countries.
This study also provides the most recent description of illness costs and treatment patterns in
DMD. There is lack of scientific data on impact of DMD in LMIC.
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. The study indicates a lack of demand for medical and supportive care for advanced
stages of disease (stages 4 and 5), primarily because caregivers are unaware of
available treatment options. Thus, centres of excellence on rare diseases should
launch targeted training and educational programs for caregivers and communities.
This approach will help generate the necessary demand for medical resources and

supportive care.

. The study highlights limited access to wheelchairs and rehabilitation in India,
exacerbated by inaccessible public spaces and lack of training. To improve disability
support, a comprehensive system re-evaluation is needed, emphasizing collaboration
among government, NGOs, private organizations, and healthcare providers to create

an inclusive environment for all.

. The study revealed that majority of expenses are attributed to direct medical costs,
with the proportion of these costs exceeding those incurred by European countries that
benefit from medical coverage funded by their federal governments. Consequently,
financial burden on families in India is much higher compared to other countries. To
address this disparity, the government should alleviate these costs by supporting
medical treatments, periodic diagnostic assessments, and necessary surgeries for all

patients, regardless of income.

. The study has observed that caregivers in India faces a significant caregiving burden.
The study has identified that caregivers spend approximately 13 days annually
exclusively for visiting healthcare facilities. Many caregivers reported taking time off
for health facility visits but did not specify their work absences related to caregiving
or health issues arising from their responsibilities. The study suggests to improve
healthcare accessibility for such diseases with teleconsultation as a viable solution.
The other methods like use of helpline for meeting information needs of patients, their

families and caregivers is a viable solution.

In addition to teleconsultation, establishing helplines to address the informational

needs of patients with rare diseases, their families, and caregivers is identified as an
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7.

effective approach. These helplines can assist in scheduling visits to specialized

centers and coordinating arrangements for multidisciplinary healthcare management.

Another approach to improving healthcare accessibility is by establishing specialized
centers at district-level hospitals. This initiative requires highly skilled healthcare
professionals; however, the current shortage of specialized manpower presents a
significant challenge. This gap can be addressed by training healthcare professionals
at the district level through outreach sessions conducted by the eight designated
Centers of Excellence across India. Such training programs will enable early disease
detection, ensure smooth referral processes, and expand the reach of essential
rehabilitation services necessary for managing these conditions effectively.

Ayushman Bharat provides insurance for various pediatric and adult conditions
requiring hospitalization, it excludes rare diseases like Duchenne Muscular
Dystrophy. Similarly, the Niramaya Health Insurance Scheme under the National
Trust offers up to X1 lakh in coverage for people with disabilities, covering
hospitalization, therapies, and surgeries. However, this amount is insufficient for the
high costs of treating rare diseases. A proposed scheme with a Z50 lakh lifetime
coverage for rare diseases is under consideration, though its effectiveness is yet to be

evaluated. Apart from that it doesn't include supportive management of the disease.

The study has shown that integrating teleconsultation into standard care protocols can
help effectively to reduce the financial burdens on patients and caregivers. It can
enable the caregivers to follow treatment guidelines while lowering direct as well
indirect cost of treatment. Although less favored by caregivers of recently non-
ambulatory patients, teleconsultation was well-received by previously non-ambulatory
and ambulatory patients.

The study finds that higher socio-economic status and education levels lead to
increased spending on DMD treatment due to better access to resources and
understating. However, distance from healthcare facilities can significantly elevate

costs, highlighting disparities in access to health facility. These findings underscore
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the need for targeted public health interventions, such as patient-centered care and

financial support, to ensure equitable access to care for all families affected by DMD.

10. This study provides the baseline data on the economic burden experienced by families
with a child having DMD in the Southeast Asian region. Additionally, study can also
be referred to generate quality-of-life years from DMD QoL data. This information
can then be used to inform economic models of the cost-effectiveness of interventions
in DMD.

11. The transition from pediatric to adult care and social involvement is vital in DMD
care. Education and employment offer independence and well-being. NEP 2020
emphasizes non-discrimination, accessible infrastructure, accommodations, and
support for children with muscular dystrophy. Prioritizing education and employment
opportunities can help to foster independence, inclusivity, and enhances the overall
quality of life for affected individuals.

12. The Patient-Centered Care (PCC) model, which prioritizes individual needs and
integrates with standard operating care, is highly effective in fostering collaboration
among patients, caregivers, and healthcare providers. Indian centers of excellence like
PGIMER can implement this model to create a single program addressing various rare
or chronic diseases in children. This approach would streamline care, improve

outcomes, and bolster caregiver support.
6.7 Scope of Future Studies
Future research can be carried out to cover the following research areas:

1. To assess the long-term health outcomes and quality of life improvements in Patient-
Centred Care for DMD/BMD children.

2. A comprehensive analysis of cost-effectiveness analysis comparing Patient Centered
Care with traditional care models.

3. Evaluate the integration and impact of telemedicine and mobile health technologies in

Patient-Centered Care.

167



Further research may be necessary to enhance telemedicine's use in areas with limited

technological access.

To study cultural and socio-economic factors influencing the adoption and
effectiveness of Patient-Centered Care model.

Examine caregiver’s support and training programs impact on patient outcomes and

caregiver well-being.
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Abstract

Background: Duchenne muscular dystrophy (DMD) is a rare progressive muscular disease that primarily affects boys. A lack
of comprehensive care for patients living with DMD is directly associated with a compromised quality of life (QoL) for those
affected and their caregivers. This disease also has a huge economic impact on families as its treatment requires substantial direct,
indirect, and informal care costs.

Objective: This study presents a protocol developed to evaluate the feasibility and efficacy of a patient-centered care (PCC)
model for children with DMD. The care model was designed with the aim to empower families, improve QoL, and reduce
economic burden on their families.

Methods: This study is planned as a quasi-experimental study that will enroll 70 consecutive families with boys (aged 5-15
years) with DMD visiting a tertiary care center. The study is being conducted in 2 phases (preintervention and postintervention
phases, referred to as phase 1 and phase 2, respectively). During phase 1, the patients received routine care. The study is now in
phase 2, with the intervention currently being administered. The intervention is based on the PCC model individualized by the
intervention team. The model has a comprehensive DMD telecare component that includes teleconsultation as one of its key
components to reduce in-person physician visits at the health facility. Teleconsultation is especially beneficial for late-ambulatory
and nonambulatory patients. Data on economic burden are being collected for out-of-pocket expenses for both phases during
in-person visits via telephone or messaging apps on a monthly basis. QoL data for patients and their primary caregivers are being
collected at 3 time points (ie, time of enrollment, end of phase 1, and end of phase 2). Outcome measures are being assessed as
changes in economic burden on families and changes in QoL scores.

Results: Participant recruitment began in July 2021. The study is ongoing and expected to be completed by March 2023. The
findings based on baseline data are expected to be submitted for publication in 2023.

Conclusions: This paper outlines a research proposal developed to study the impact of a PCC model for patients with DMD in
low- and middle-income countries (LMICs). This study is expected to provide evidence of whether a multicomponent, patient-centric
intervention could reduce economic burdens on families and improve their QoL. The results of this study could guide policy
makers and health professionals in India and other LMICs to facilitate a comprehensive care program for patients living with
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(page number not for citation purposes)
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DMD. The economic impact of a rare disease is an important consideration to formulate or evaluate any health policy or intervention

related to new treatments and financial support schemes.

Trial Registration: Clinical Trials
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India (ICMR-NIMS) CTRI1/2021/06/034274;
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Introduction

Background

Duchenne muscular dystrophy (DMD) is an X-linked recessive
disease with an incidence of 1 in 3500 to 6000 live male births
[1]. It progresses from an ambulatory to a nonambulatory stage,
with the child usually becoming wheelchair-bound between 11
and 13 years and death occurring in the late teens or early
twenties [2-4]. Even with this short span of life, children with
DMD face many challenges, as their progression through various
transitional phases impacts not only them but also their families
and society at large [5].

The progressive, irreversible damage to the skeletal muscles
results in weakness, loss of ambulation, breathing issues, and
cardiomyopathy. Currently, there is no definitive treatment to
halt the disease’s progression. Disease management mostly
revolves around symptom management and involves a
multidisciplinary approach to address various systemic
complications [6].

Course of Disease

Children with DMD usually remain asymptomatic up to 2 years
of age and get diagnosed between 4 and 6 years of age. Most
children with DMD are limited to assisted ambulation with the
help of long leg braces by the age of 10 years. Age of loss of
ambulation globally is between 13 and 14 years, whereas in
resource-limited settings, it is between 9 and 11 years [4]. There
is no study on the prevalence or incidence of DMD in India.
However, a study from southern India [7] on 275 genetically
confirmed patients with DMD was conducted to study the
natural course of motor milestones. In that study, the mean age
of onset of symptoms was 3.7 years, and the mean age at
presentation was 8.1 years. During the follow-up period of 15
years, 155 out of 275 (56.4%) children had either become
wheelchair-bound or bed-bound or died. The affected children
were bound to wheelchairs by a mean age of 10.4 years and
bed-bound by 11.8 years. Only 7 (2.6%) died during the
follow-up period at a mean age of 15.2 years.

DMD requires a multidisciplinary team approach for holistic
management. This includes diagnostic services, physical therapy,
orthotics, respiratory therapy, corrective orthopedic surgery,
ventilation, feeding support, and speech therapy. Muscle
degeneration can be slowed down with the use of corticosteroids,
while antibiotics may be needed to fight respiratory infections
[8-11]. Occupational therapy, assistive devices, and a wheelchair

are also beneficial for some children. Some patients may need
a pacemaker for cardiac abnormalities and assisted ventilation
for respiratory muscle weakness. Patients diagnosed with DMD
should expect to make a successful transition to adulthood,
which includes education, health care, and social support to
transition smoothly from adolescence to adulthood [12,13].

The DMD Care Considerations Working Group identified eleven
components of care: (1) diagnosis, (2) neuromuscular
management, (3) rehabilitation management, (4) gastrointestinal
and nutritional management, (5) respiratory management, (6)
cardiac management, (7) orthopedic and surgical management,
(8) psychosocial management, (9) primary care and emergency
management, (10) endocrine management (including growth,
puberty, adrenal insufficiency, and bone health), and (11)
transitions of care across the life span. The mainstay of
management is still restricted to physiotherapy and
glucocorticoids, which help in delaying loss of ambulation, an
important milestone of the disease [6,14]. Treatment modalities
also have changed, especially with the advent of gene therapy
and gene editing tools. However, these new modalities of
treatment have not made a significant clinical impact yet [15].

Empowering Patients and Caregivers

Globally, we are witnessing a new paradigm shift to resolve
problems from a mechanistic or Newtonian worldview to a
holistic view. This approach involves human values, creativity,
and evolution, and it has affected the approach to understanding
human health. Nevertheless, the reductionistic approach
dominates the imagination of the scientific fraternity [16]. The
biomedical or reductionistic approach sees patients as an isolated
problem, whereas we need to understand that we need a holistic
approach (ie, social, economic, sanitary, environmental, and
political commitment) to manage a disease.

An inclusive paradigm has two major components: (1)
self-empowerment of the patient and (2) holism. Empowering
patients involves developing skills, control over resources,
ensuring autonomy in decision-making, and taking ownership
of their health [17,18].

Empowering patients through an effective health care delivery
model has the potential to improve the cost-effectiveness of
care, especially for people affected by long-term conditions
[19]. Patient-centered care (PCC) increases adherence to disease
management, reduces loss to follow-up in the health care system,
and, in turn, reduces morbidity and improves quality of life
(QoL) for patients [17].
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ARTICLE INFO ABSTRACT

Keywords:

Duchenne muscular dystrophy
Steroids

Deflazacort

Six minute walk distance
Ambulation

Background: US food and drug administration has recently approved deflazacort for Duchenne muscular dys-
trophy (DMD) and recommended the dosage of 0.9 mg/kg/d for patients aged >5years. However, data assessing
the minimal efficacious dose and need of dose-titration based on age or disease severity is limited.

Objective: To determine whether deflazacort 0.45 mg/kg/d (proposed lower dosage) is non-inferior to 0.9 mg/kg/
d among newly diagnosed patients with DMD.

Method: A double-blinded, non-inferiority, randomized trial, conducted between December 2018 and July 2020.
Newly diagnosed patient aged 5-15 years with genetic or muscle biopsy confirmed DMD and baseline 6-min walk
distance (6MWD) > 150 m were screened. Patients were randomly assigned (1:1), stratified to prespecified
subgroups by age (<7years and >7years), and baseline 6MWD (<350 m and >350 m), to receive either 0.45 mg/
kg/d or 0.9 mg/kg/d regimens. The primary endpoint was the change in 6MWD, from baseline to week-24 of
intervention. The trial was powered with a predefined, non-inferiority margin of 30 m. The analyses were by
modified intention-to-treat (mITT).

Result: A total of 97 patients were enrolled, 40 receiving 0.45 mg/kg/d and 45 receiving 0.9 mg/kg/d deflazacort
comprised of mITT population. For primary endpoint analysis the mean (SD) change in 6 MWD from baseline to
week-24 was 9.7 m (41.5) in deflazacort 0.45 mg/kg/d, and 34.7 m (43.5) for 0.9 mg/kg/d. The mean difference
in change in 6MWD across the group was 24.8 m (95% CI 6.7 to 43, p value 0.008). The mean difference in
change in 6MWD in the subgroups of boys <7 years of age was 21.8 m (95% CI -0.82, 44.5, p = 0.059), with
baseline 6MWD of >350 m was 19.9 m (95% CI -2.4, 42.4; p = 0.08). The incidence of combined moderate to
severe treatment-related adverse events was significant in the 0.9 mg/kg/d group by week 24 (odds ratio 0.36
[95% CI, 0.14 to 0.89], p = 0.03).

Discussion: The efficacy of proposed low dose deflazacort in comparison to the standard dose did not meet the
prespecified criteria for non-inferiority. The low dose deflazacort was non-inferior in subgroup of patients with
age <7 years and baseline 6MWD of >350 m.

Trial registration: Clinical Trial Registry-India Identifier: CTRI/2019/02/017388.

1. Background

Duchenne muscular dystrophy (DMD) is an X-linked, progressive,
fatal, childhood-onset neuromuscular disorder that affects around 1 in
5000 live male births [1]. Despite the availability of novel therapies,
corticosteroids remain the mainstay of evidence-based medical treat-
ment [2]. However, uncertainty remains about the best steroid regimen

for the newly diagnosed children with DMD [3-6].

Initial randomized studies of prednisone aiming to improve skeletal
muscle strength and function in ambulatory children with DMD found
that the efficacy curve plateaued at the dosage of 0.75 mg/kg/d; the
minimal efficacious dosage of prednisone was 0.3 mg/kg/d [7,8].
Despite good efficacy, 0.75 mg/kg/d prednisone is associated with sig-
nificant steroid-related adverse events. Subsequent work revealed that

* Corresponding author. Pediatric Neurology Unit, Department of Pediatrics, Advanced Pediatrics Centre, PGIMER, Sector 12, Chandigarh, 160012, India.
E-mail addresses: drrenusuthar@gmail.com, suthar.renu@pgimer.edu.in (R. Suthar).
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Background & objectives: Cause of death assignment from verbal autopsy (VA) questionnaires is
conventionally accomplished through physician review. However, since recently, computer softwares
have been developed to assign the cause of death. The present study evaluated the performance of
computer software in assigning the cause of death from the VA, as compared to physician review.

Methods: VA of 600 adult deaths was conducted using open- and close-ended questionnaires in Nandpur
Kalour Block of Punjab, India. Entire VA forms were used by two physicians independently to assign the
cause of death using the International Statistical Classification of Diseases and Related Health Problems
(ICD)-10 codes. In case of disagreement between them, reconciliation was done, and in cases of persistent
disagreements finally, adjudication was done by a third physician. InterVA-4-generated causes from
close-ended questionnaires were compared using Kappa statistics with causes assigned by physicians
using a questionnaire having both open- and close-ended questions. At the population level, Cause-
Specific Mortality Fraction (CSMF) accuracy and P-value from McNemar’s paired Chi-square were
calculated. CSMF accuracy indicates the absolute deviation of a set of proportions of causes of death out
of the total number of deaths between the two methods.

Results: The overall agreement between InterVA-4 and physician coding was ‘fair’ (x=0.42; 95%
confidence interval 0.38, 0.46). CSMF accuracy was found to be 0.71. The differences in proportions
from the two methods were statistically different as per McNemar’s paired Chi-square test for isch i
heart diseases, liver cirrhosis and maternal deaths.

Interpretation & conclusions: In comparison to physicians, assignment of causes of death by
InterVA- 4 was only ‘fair’. Hence, it may be appropriate to continue with physician review as the optimal
option available in the current scenario.

Key words Adult mortality - causes of death - computer-coded verbal autopsy methods - InterVA-4 - physician coding of death - verbal
autopsy

© 2022 Indian Journal of Medical Research, published by Wolters Kluwer - Medknow for Director-General, Indian Council of Medical Research
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This study was designed to understand socioeconomic determinants of the ik ECRO i
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(WHOBREEF) PedsQL Scores EQ 5D-3L utility index scores directly associated with advancing age: Linear regression
Mean scores Mean scores e . : -
+ HRQoL of in boys was only associated with age and type of disease and not the

socioeconomic status of families.
Predictors + There was a 19% deterioration in HRQoL in the boys living with DMD with every
i unitincrease in age.
+ Adjusted environmental, Social relationships, and Psychological QoL of
socioeconomic f Type of Disease Main caregiver/ caregivers were directly a'ssociated.with socioeconomip status. A
status 98 The Responder + Every unit gain in the socioeconomic status score, environmental, social

relationship, and psychological there is a gain in scores of QoL in caregivers by

Multiple linear regression analysis was conducted to address the confounders 1.1,0.86, and 0.4 units respectively.
Results Conclusions and Recommendations

HRQoL i SSO! h the age/ progression of dis and not with
of the\r families

100 families enrolled median age 9 years (IQR: 7.0-9.0)

Thus, in children QoL can only be addressed by the new therapeutic interventions

1 9% - wheelchair-bound
&\ h

gﬁ 15%  family history é‘

Geographical Distribution:
Chandigarh, Punjab and Haryana: 58%  Uttarakhand & Himachal Pradesh 21% Studies determining interventions and measures in lower Socioeconomic Status may be
Eastern Uttar Pradesh and Bihar: 11%  Other distant states: 10% needed {0 improve QoL in caregivers

Socioeconomic Status is directly associated with QoL in caregivers of boys with Duchenne
muscular dystrophy

Thus, we need healthcare delivery models that can address socioeconomic inequality

Patient-Centric Care Model is one such healthcare delivery model that reduces health costs
and improves health outcomes.

titikshalrawat@gmail.com
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GLOSSARY

1 Adrenal Insufficiency A rare disorder in which the adrenal glands do not make
enough of certain hormones.

2 Atelectasis A complete or partial collapse of the entire lung or area
(lobe) of the lung

3 Cardiomyopathy A disease of the heart muscle that makes it harder for the
heart to pump blood to the rest of the body.

4 Caregivers A family member or paid helper who regularly looks after
a child or a sick, elderly, or disabled person.

5 Catastrophic IlIness An acute or prolonged illness usually considered to be life-
threatening or with the threat of serious residual disability.

6 Creatine Kinase an enzyme that's found in your skeletal muscle, heart
muscle and brain.

7 Dyspnoea Difficult, painful breathing or shortness of breath.

8 Dystrophy A group of diseases that cause progressive weakness and
loss of muscle mass

9 Economic Burden A term used to describe problems a patient has related to
the cost of medical care.

10 | Genetics The study of genes and heredity.

11 | Gower’s Manoeuvre The child assumes the hands-and-knees position and then

climbs to a stand by "walking" his hands progressively up

his shins, knees, and thighs.
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12 | Homogeneous Disorder | Conditions which have the same root cause for all patients
in a given group. Usually genetic condition.

13 | Intervention. A treatment, procedure, or other action taken to prevent or
treat disease, or improve health in other ways.

14 | Loss Of Ambulation Not able to walk around, Bed ridden

15 | Mortality the number of deaths in one period of time or in one place

16 | Multidisciplinary A term used to describe a treatment planning approach or
team that includes a number of doctors and other health
care professionals who are experts in different specialties
(disciplines).

17 | Multiplex Ligation- A technique by which up to 45 different sequences can be
Dependent Probe targeted in a single, semiquantitative polymerase chain
Amplification (MLPA) | reaction (PCR)-based experiment. The sequences detected

can be small enabling analysis of fragmented DNA.

18 | Muscle Biopsy A procedure used to diagnose diseases involving muscle
tissue

19 | Mutation Any change in the DNA sequence of a cell. Mutations may
be caused by mistakes during cell division, or they may be
caused by exposure to DNA-damaging agents in the
environment.

20 | Pneumonia An infection that inflames the air sacs in one or both lungs.
The air sacs may fill with fluid or pus (purulent material),
causing cough with phlegm or pus, fever, chills, and
difficulty breathing.

21 | Polymerase Chain A laboratory method used to make many copies of a
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Reaction specific piece of DNA from a sample that contains very

tiny amounts of that DNA

22 | Scoliosis A condition marked by a side-to-side curve of the
backbone. The curve is usually shaped likean Sora C

23 | Tele-Consultation A synchronous or asynchronous consultation using
information and communication technology to omit
geographical and functional distance.

24 | Ventilator A machine used to help a patient breathe. Also called

respirator.
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Development and economic evaluation of a patient-centered care model for children with Duchenne’s
Muscular Dystrophy in North India (Interview schedule LPU &/co PGIMER)

Appendix |
General Information/ Socio-economic and Demographic Profile
C.R. NDC NO...ovevnieniininennnns Study enrollment:
NOutitiiiriiiiennnanas
Name Date of birth Date of enrollment

Categories of Muscular Dystrophy
DMD: Non- Intermeédiate: Non BMD: Ambulatory Isolqted
ambulatory ambulatory cardiomyopathy

Stages of DMD

Pre-symptomatic (stage 1)

Delayed walking or Asymptomatic
Early-Non ambulatory (Stage 1V)

Late-Ambulatory
(Stage I111)

Late-Non ambulatory (Stage V)

Early-Ambulatory (Stage I1)

Contact details of Patient

Address: State:
Phone Number Smart Phone: Yes No
Alternate contact number Internet availability: Yes No

Name of Respondent/Caregiver ............coviieiiiiiiiiiiiniinnann.
Relation with Patient: (Mother/Father/other ........................ (specify)
Family History: Present/ Not Present; Number of Children affected ...........................

Details of Caregivers® /Family profile

Name | Age/Sex | Relationship Education | Occupation | Income Involved in
with Patient @month | caregiving




Development and economic evaluation of a patient-centered care model for children with Duchenne’s
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Socioeconomic Status of the Family

Domain Score | Domain Score
1. Monthly per capita 4. Family possessions (presence of
income from each item given below will carry
all sources (in INR) a score of ‘1°)
Refrigerator/ TV/Radio/ Transistor/Music
system/ AC/ Washing Machine/ Telephone/
>50000 / I\)I/obile/ Credit card/ gSanitary Iatrine/?Any 10
newspaper subscribed throughout the month
20000-49999 6 5. Type of house
10000-19999 5 Own house with 3-4 rooms 7
5000-9999 4 Own hogse with 3-4 rooms/ Rented/Govt. | 6
house with 5 or more rooms
2500-4999 3 Own hogse with 1-2 rooms/ Rented/Govt. | 5
house with 3-4 rooms
1000-2499 2 Rented/Govt. house with 1-2 rooms 4
<1000 1 Own jhuggi 3
2. Education of either Rented jhuggi 2
husband or wife who is
more educated among
them
Professional qualification with No place to live, pavement, mobile cart 1
technical degrees or diplomase.g. | 7
Doctor, Engineer, CA, MBA, etc.
Pﬁst?raduation (non-technical also | 6. Possession of a vehicle or equivalent
PhD
Graduation 5 2 or more cars/Tractors/Trucks 4
10th class pass but <Graduation 4 1 Car /Tractor/Truck 3
Primary pass but <10 class 3 1 or more scooter(s)/Bullock cart (s) 2
<Primary but attended school for ) 1 or more cycles (not baby cycle) 1
at
least one year
Just literate but no schooling 1 None of the above 0
literate 0 7. No. of ear_ning members in the family
(Nuclear/Joint)
3.0ccupation of husband, 3 or more members earning and income 3
otherwise pooled
wife.
Service in central/State/Public 2 or both husband and wife earning 2
undertakings or Owner of a
company 5
employing >20 persons or self-
employed professional viz
Doctors, CAs, Engineer
Service in Private sector or Only 1 family member earning 1
independent business employing 4
2-20
persons
Service at shops, home, transport, 3 No earning member 0

own
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cultivation of land

Self employed e.g. shops, Rehdies
or 2
petty business with income >5000

Self employed with income <5000
(labourer, house wife)

None of the family member is 0

Domain Score | Domain Score
8.Number of children head of the 14.Members of family gone abroad
family has/had in last three years (official or
personal)
0-1 5 Whole family 3
2 4 Only husband and wife 2
3 3 Only 1 family member 1
4 2 None 0
5 1 15.Possession of agricultural land for
cultivation
>6 0 Own agricultural land >100 acres 5
?élr:nai?;/“ty of some essentials in the Own agricultural land 51-100 acres 4
Both tap water supply and electricity 2 Own agricultural land 21-50 acres | 3
Only one of above two is present 1 Own agricultural land 6-20 acres 2
None is present 0 Own agricultural lan18d 1-5acres | 1
10.Education of children (in relation 0
to head of the family)- Exclude No agricultural land
under 5 children for this item
All children going/ever gone to 3 16.Possession of non-agricultural
school/college land/land for housing or other
type of land
>50% children ever gone/going to 2 Own non-agricultural land/land for | 3
school/college housing>1000 Sq Yards
< 50% children ever gone/going to 1 Own non-agricultural land/land for | 2
school/college housing501-1000 Sq Yards
No child ever gone/going to 0
school/college
11.Employment of a domestic servant at Own non-agricultural land/land for 1
home housing 25-500 Sq Yards
Employed >2 full time servants on salary
for 4
domestic work
Employed only 1 full time servant on 3 Own non-agricultural land/land for
salary for domestic work housing <25 Sq Yards or Does not 0
Employed > 3 part time servants on salary 5 own non-agricultural land/land for
for domestic work housing at all
Employed 1-2 part time servants on salary 1 17.Presence of milch cattles in the
for domestic work family for business or non-
Employed no servants for domestic work | 0 business
purposes
12.Type of locality the family is residing Own 4 or more milch cattle 3
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Living in urban locality 5 Own 1-3 milch cattles 2
Living in rural locality 4 Own 1 milch cattle 1
Living in resettlement colony 3 Does not own any milch cattle 0
Living in slums/jhuggis 2 18. Presence of non milch cattle
No fixed living and mobile 1 or pet animals in the family
13.Caste of the family Own 2 or more 2
Upper caste 4 Own1 1
Other backward class (OBC) 3
Dalits 2
Tribals 1
Domain Score | Domain Score
19. Besides the house in which the family is 21. Parental support in
living, the family owns other house or shop or the form of non-
shed etc. of any size whether given on rent or movable property
not
Own 3 or more 3 >50 acres of agricultural | 4
land -OR -a house/plot
>1000 sq yards -OR -
Both
Own 2 or more 2 21-50 acres of 3
agricultural land -OR -a
house/plot 501-1000 sq
yards -OR -Both
Own 1 1 1-21 acres of agricultural | 2
land -OR -a house/plot
100-500 sq yards -OR -
Both
Does not own any 0 No agricultural land - 1
BUT - a house/plot 25-
100 sq yards
20. Positions held (besides the positions as No parental property 0
employee) by any one member in the family
Holding position of 3 or more official or non- 4 22. Total amount of
official organizations viz. president/ income tax paid by the
chairman/Secretary/Treasurer etc. family (include all the
earnign members IT)
Holding position of 1-2 or more official or non- | 3 >10 lacs 7
official organizations viz. president/ 1-10 lacs 6
chairman/Secretary/Treasurer etc. >50000 but <1 lac 5
Holding position as member only of executive or | 2 >20000 - <50000 4
other committees of official or non-official >10000-<20000 3
organizations. >5000-<10000 2
<5000 1
Does not hold any such position 1 Nil 0
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TOTAL SCORE OFTHIS FAMILY

Social Status Score
Upper High >76
High 61-75
Upper middle 46-60
Lower Middle 31-45
Poor 16-30
Very Poor or Below Poverty Line <15

Caregiver Interview Schedule

Q1. When did you first notice that your child is having problem?

< 3 years | 3to5years | 5to 8 years | >8years

Q.2 What did you first noticed first (mark the symptoms in increasing order)

Physical symptom order | Age | Physical symptom order Age
Difficulty in walking Pain in muscles/limbs

Toe walking Frequent falls

Difficulty in running Muscle enlargement

Inability to climb stairs Loss of ambulation

Difficulty in getting up Others

from floor

Q.3. Finally, who told you that your child is having some sort of disease? Doctor=1,
Nurse=2, Internet=3, others (Specify)

Q4. What all do you know about DMD? (correct/ incorrect)

Why- Predictions

What happens (S/S) Any other kind of information related to the
: disease.

Prognosis

Natural course of disease Clear understanding Not clear

understanding

Delayed Milestone

Symptoms

Progression of disease

Loss of ambulation or wheel
chair bound

Bead bound

Pre-Mature Death

Health Utilization Pattern

A) Pathway to care Q5.1What treatment agencies you consulted so far, your child?
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Agencies Name of | When consulted
the
agency

Referred by

Money
spent

Response

Agency 1
(Al)

Agency 2
(A2)

Agency 3
(A3)

Agency 4
(A4)

Agency 5
(AS)

Agency 6
(A6)

B) Q.6 Problems faced after coming to PGI

Number of visits made :............ Money spent in investigations

Work-time loss in each visit

Problem Faced

Yes=2, No=1 (if Yes Specify)

Transport

During registration till getting consultation. (waiting

period)

In sample collection, its transportation, report collection

(running around)

Other investigations (conducted in same building or

separate)

Any kind of fear or apprehension

Q7. Were reports of investigations explained to you/family by the concerned doctor? Yes/No

Q8. Were you Satisfied with the explanations given to you regarding the investigations

conducted?

Satisfactory =2

| Unsatisfactory=1

If Unsatisfactory specify:

C) Follow up visits at PGI
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Q9. Time since last follow up visit: ...............ceouennen.

Q10 What problem faced during follow up visit?

D) Home Care (Instructions for Home)

Q12. What Instructions have been given to you for care at home

Regarding

Instructions given (Yes=2,
No=1)

Comprehension
(Yes=2, No=1)

Compliance
(Yes=2, No=1)

Medications (hame/
doses)

Diet (low fat/salt
restrictions)

Orthotics: night
splints, AFO,
KAFO

Support devices:
wheel chairs,
frame, Assisted
Cough technique

Home
Modifications

Physiotherapy

Anyother

Q13. Were you informed regarding availability of prenatal diagnosis? (Yes=2, No=1)

Q.14. Did you face any problem in understanding the instructions for the first time? (Yes=2,

No=1)

Q.15. Did you ever have to repeat the questions to doctor/nurse to clear your understanding
about any given instructions? (Yes=2, No=1)

Q.16. Please specify the instruction in which u faced problem to follow?

Q.17. Were you informed regarding the difficulties you may face in management of disease
and various ways to cope them? Yes/No

Q17.1. If Yes, Please specify.

Anything else




Appendix Il
CONSUMPTION EXPENDITURE (Phase 1)

How much does your family spend per month on following Expense

items: 7 30 365
days | days | days

i. Food: ration (Cereals, pulses, edible oil, bread etc.), Fruits
and vegetables, Milk, Milk products, Beverages etc

ii. Education (Books, newspaper, fees)

iii. Health

iv. Bills (Electricity, telephone, water)

v. Conveyance, fuel

vi. Rents

vii. Clothing, Footwear, bedding, curtains etc

viii. Entertainment (Cable, cinema, sports, recreation &
hobbies)

ix. Personal effects (Watch, mobile phone, spectacles,
toiletries, jewellery)

X. Consumer services (Domestic help, cook, sweeper, barber,
tailor, priest, beautician)

xi. Pan, Tobacco, alcohol or any other intoxicants

xii. Miscellaneous (household appliances, furniture,
crockery, animals, or any family function)

xiii. Total Monthly Expenditure (to be calculated from
above)




OUT OF POCKET EXPENDITURE

Source of
expenditure

Out of Pocket Expenditure

V.1

Tele- FU

Tele-
FU

V 2

Tele-
FU

Tele- | V_3
FU

Travelling cost

Medicines

Physiotherapy

Genetic consultation

Lab tests/
Diagnostics
PGIMER

Lab tests/
Diagnostics
Private

Procedure/Surgery

Orthotics: AFO,
KAFO, hand splints

Support devices:
wheel chairs, frame,
PF enhancement
devices, Assisted
Cough technique

Home Modifications

User fees/Hospital
charges (including
bed charges)

Informal payment

Boarding/Lodging

Food

Other

Total

Source of finance

Source of finance

Amount

Visit

Tele-
follow

up

Tele-
follow

up

Visit
2

Tele-
follow

up

Tele-
follow

up

Visit 3

Salary/Savings

Selling of assets

Borrowed from
relatives/friends




without interest

Borrowed with
interest

Health insurance
(Yes/No)

1 Private Insurance

2_ Government
employee

2_Disability
allowance

3_Reimbursements
(other)

4 NRHM scheme

5_BPL free/poor

free

Visit 1 Visit at the time of enrollment

Tele-follow up Monthly tele-follow ups.

Visit 2 At the time of Follow up 1 (3 months)

Visit 3 At the time of Follow up 2 (6 months) end of phase 1

Data Collection Tool for Indirect expenditure in caregiving (Caregiver Details):
1. What would you have being doing otherwise if your child would have not being
taking him for visit? (Multiple response allowed)

Time spent (in hours) on: (During Visit)

Caregiver 1 (1 day) | Caregiver 2 (1 day)

Household activities

Childcare

Professional work

Voluntary work

Leisure activities

Attending School/University

Seeking work

Social work

Physical workout

Other (specify)

2. Did other people take over and perform your usual household tasks during you are
involved in care of affected child or during hospital visits? If yes, fill the appropriate
option, there can be more than one answer

Household activities Yes/No/NA | Paid/Unpaid | No. of hours

Childcare

Professional work

Voluntary work




Leisure activities

Attending School/University

Seeking work

Social work

Physical workout

Other (specify)

Caregivers at home:

Caregiver
1

Caregiver
2

Caregiver
3

Relation with patient

Address

Contact No.

Employment status (Yes/No)

Nature of employment (Give codes as
mentioned in the end of tool)

Monthly Gross Income of Caregiver
(InRs)

Time spent daily (hours) on:

Household activities

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

Payment to alternative paid worker
(In Rs)

Childcare for other Siblings

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

Payment to alternative paid worker
(In Rs)

Professional work

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

Payment to alternative paid worker
(In Rs)

Voluntary work

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

Payment to alternative paid worker




(In Rs)

Leisure activities

Hours forgone due to care-giving

Attending School/university

Hours forgone due to care-giving

Seeking work

Hours forgone due to care-giving

Social work

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

Physical workout

Hours forgone due to care-giving

Other (specify)

Hours forgone due to care-giving

Alternative {1=Yes(paid), 2=Yes
(unpaid), 3=No, 4=NA}

No. of hours (alternative)

* Alternative

Not Applicable

Worker: Yes (Paid) =1, Yes (Unpaid) =2, | No=3, (NA) =4
1. Due to care-giving was your performance at work affected:
Caregiving Care giving
had no stops my daily
effect on professional
my daily 0 1 2 3 4 5 6 8 9 10 activities
activities completely

(Encircle a number)

2. Due to care-giving was your performance on non-professional activities like

household

chores, shopping, exercising, studies etc. affected.

Caregiving
had no

effect on
my daily 0 1 2
activities

3

4 5 6

(Encircle a number)

7

8

9

10

Caregiving
stops my daily
professional
activities
completely




EQ-5D-5L Date: ...ocovevveiiiiieiiann Individual/Proxy

Appendix IV

Under each heading, please tick the ONE box that best describes your health TODAY.

MOBILITY
| have no problems in walking about

| have slight problems in walking about
| have moderate problems in walking about
| have severe problems in walking about

| am unable to walk about

SELF-CARE
| have no problems washing or dressing myself

| have slight problems washing or dressing myself
| have moderate problems washing or dressing myself
| have severe problems washing or dressing myself

| am unable to wash or dress myself

USUAL ACTIVITIES (e.g. work, study, housework, family or
leisure activities)
| have no problems doing my usual activities

| have slight problems doing my usual activities
| have moderate problems doing my usual activities
| have severe problems doing my usual activities

| am unable to do my usual activities

PAIN / DISCOMFORT
| have no pain or discomfort

| have slight pain or discomfort
| have moderate pain or discomfort
| have severe pain or discomfort

| have extreme pain or discomfort

ANXIETY / DEPRESSION
| am not anxious or depressed

| am slightly anxious or depressed
| am moderately anxious or depressed
| am severely anxious or depressed

| am extremely anxious or depressed

2

UK (English) © 2009 EuroQol Group EQ-5D™ is a trade mark of the EuroQol Group

o000 o000 0 o000 o000

o000



EQ-5D-5L Date: ...ocovevveiiiiieiiann Individual/Proxy

¢ We would like to know how good or bad your health is TODAY.
e This scale is numbered from 0 to 100.

¢ 100 means the best health you can imagine.
0 means the worst health you can imagine.

e Mark an X on the scale to indicate how your health is TODAY.

e Now, please write the number you marked on the scale in the box
below.

YOUR HEALTH TODAY =

3

UK (English) © 2009 EuroQol Group EQ-5D™ is a trade mark of the EuroQol Group

Appendix IV

The best health

you can imagine

100
95
90
85
80
75
70
65
60
55
50
45
40
35
30
25
20
15
10

5
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0

The worst health
you can imagine



QUALITY OF LIFE (WHOQOL) -BREF

The following questions ask how you feel about your quality of life, health, or other

areas

of

Appendix V

your life. I will read out each question to you, along with the response options. Please
choose
the answer that appears most appropriate. If you are unsure about which response
to give
to a question, the first response you think of is often the best one.
Please keep in mind your standards, hopes, pleasures and concerns. We ask that you

think
about your life in the last four weeks.
Neither
Very poor Poor poor Good Very good
nor good
How would
p, |Yyourate 1 2 3 4 5
your quality
of life?
g Very . . Nei_th_er L
How satisfied dissatisfie Dissatisfie | satisfied Satisfie | Very
2, | are you with d d nor d satisfied
your health? dissatisfied
1 2 3 4 5
Not atall | A little 'r?mderate Vvery An
amount much extreme
To what
extent do you
feel that
physical pain
3. prevents you > 4 3 2 1
from doing
what you
need to do?
How much
do you need
4 Ay medical
" | treatment to 5 4 3 2 1
function in
your daily
life?
How much
5. | do you enjoy 1 2 3 4 5
life?
To what
6. | extent do you 1 2 3 4 5
feel your life
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to be
meaningful?

How well are
you able to
concentrate?

How safe do
you feel in
your daily
life?

How healthy
IS your
physical
environment
?

Not at all

A little

Moderatel

y

Mostly

Completel
y

10

Do you have
enough
energy for
everyday
life?

11

Are you able
to accept
your

bodily
appearance?

12

Have you
enough
money to
meet your
needs?

13

How
available to
you is the
information
that you
need in
your day-to-
day life?

14

To what
extent do you
have the
opportunity
for leisure
activities?

Very poor

Poor

Neither
poor
nor good

Good

Very good
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15

How well are
you able to
get

around?

Very
dissatisfie
d

Dissatisfie
d

Neither
satisfied
nor
dissatisfied

Satisfie
d

Very
satisfied

16

How satisfied
are you with
your sleep?

3

17

How satisfied
are you with
your ability
to perform
your

daily living
activities?

18

How satisfied
are you with
your
capacity for
work?

19

How satisfied
are you with
yourself?

20

How satisfied
are you with
your
personal

relationships
?

21

How satisfied
are you with
your sex life?

22

How satisfied
are you with
the support
you get from
your friends?

23

How satisfied
are you with
the
conditions of
your living
place?

24

How satisfied
are you with
your access
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to health
services?
How satisfied
25 | are you with 1 2 3 4 5
your
transport?
Quite Ver
Never Seldom often ofte?]l Always
How often do
you have
negative
26 feelings such
as blue 5 4 3 2 1
mood,
despair,
anxiety,
depression?
[The following table should be completed after the interview is finished]
Transformed
Equations for computing domain scores™
scores Raw
score 4-20 0-100
97 Doma_lin 1 (6-Q3) + (6-Q4) + Q10+ Q15+ Q16 + | . _ b: c:
" | Physical health | Q17+ Q18 ' ' '
28. IE)SC;ITha(;Ir:);caI Q5+ Q6+ Q7 + Q11 + Q19 + (6-Q26) | a. = b: c:
Domain 3
29. | Social Q20 + Q21 + Q22 a. = b: C:
relationship
30 Dorr]ain4 Q8+Q9+QI2+QI3+ QL4+ Q23+ | . _ b: o
" | Environment Q24 + Q25 ' ) '

The first transformation method converts scores to range between 4-20, comparable with the
WHOQOL-100. The second transformation method converts domain scores to a 0-100 scale.




Peds QL (Neuromuscular module)

Child report - Age (8-12)

Appendix VI

About my Never Almost | Sometimes | Often | Almost
neuromuscular disease never always
(problems with...)

1.It is hard to breathe. 0 1 2 3 4

2.1 get sick easily. 0 1 2 3 4

3.l get sores and/or 0 1 3 4
rashes.

4.My legs hurt. 0 1 2 3 4

5.1 feel tired. 0 1 2 3 4
6.My back feels stiff. 0 1 2 3 4

7.1 wake up tired. 0 1 2 3 4
8.My hands are weak. 0 1 2 3 4

9.lt is hard to use the 0 1 2 3 4
bathroom

10.It is hard to gain or 0 1 2 3 4

lose weight when | want

to.

11.It is hard to use my 0 1 2 3 4
hands.

12.It is hard to swallow 0 1 2 3 4
food.

13.It takes me a long 0 1 2 3 4

time to bathe or shower.

14.1 get hurt 0 1 2 3 4
accidentally.

15.1 take a long time to 0 1 2 3 4

eat.

16.1t is hard to turn 0 1 2 3 4
myself during the night.

17.Itis hard formetogo | O 1 2 3 4

to places with my

equipment.

Communication (problems | Never | Almost Sometimes | Often | Almost
with...) never always
1.It is hard for me to tell 0 1 2 3 4

the doctors and nurses

how | feel.

2.It is hard for me to ask 0 1 2 3 4

the doctors and nurses

questions.
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3.ltis hard for me to 0 1
explain my illness to other
people.

About our family resources Never | Almost
(problems with) never

Sometimes

Often

Almost
always

1.1t is hard for my family to 1
plan activities like vacations.

4

2.1t is hard for my family to get
enough rest.

1

3.1 think money is a problem in
our family.

4.1 think my family has a lot of
problems.

ol Ol Ol Ol O
[N

5.1 do not have the equipment |
need.

NI N N NN

wl W W W w

4
4
4
4

Child report — Age 5-7

About my neuromuscular disease (problems with...)

Not at all

Sometimes

lot

1.1t is hard to breathe.

2.1 get sick easily.

3.1 get sores and/or rashes.

4.My legs hurt.

5.1 feel tired.

6.My back feels stiff.

7.1 wake up tired.

8.My hands are weak.

9.lt is hard to use the bathroom

10.1t is hard to gain or lose weight when | want to.

11.It is hard to use my hands.

12.1t is hard to swallow food.

13.1t takes me a long time to bathe or shower.

14.1 get hurt accidentally.

15.1 take a long time to eat.

16.1t is hard to turn myself during the night.

17.1t is hard for me to go to places with my equipment.

o O ©ofl O] O] o] ©of ©ofl ©o| o] o] o] ©o|l ©o| o| o| ©

N[ N[ N N N N N N N NI N N N N[N NN

E N L I N T S O 0 e T R~ S B B S B - s ~ ]




Phase Il Follow up Sheet(Tele-follow-up) and the Checklist

Patient Name:

NDC: ..o

Appéndix VIl

On day of
Intervention

F/U

F/U

F/U

Date

Mode of Follow-up
(Tele/physical/video)

Examination by Local
Physician

Height (Local Physician)

Height gain (yes/No)

Weight

Weight Gain (Yes/No)

Blood Pressure

(In sitting relaxed Position, Rt arm)

Percentile for hypertension >90™

Functional Status (Reported
by Parents)

Frequency of fall
Same/decreased/Increased

Ambulation (Yes/No)

Gower’s Sign time

6MWD

Vignos UL

Vignos UL

Adverse Event Reported

Back Pain (Yes/No)

Pain Abdomen (Yes/No)

Behavioural Issues (aggression/
irritability)

Any other

Sleep

Time to go to sleep

Awakening at night

Day time sleepiness

Sleep hours

Evaluations in last 6 months

(EYE)For IOP/ Cataract

(BONE) Fracture: Yes/No

ECHO (In Last 6 months)

DEXA (In Last 6 months)

Drugs

Glucocorticoid Therapy On/Off

ACE inhibitors (yes/no)

Type of ACE Inhibitors

Calcium: Yes/ No

Vitamin D: Yes/No

Night Splint and number of
Hours (Yes/No)

Physiotherapy

Compliance Diary




Home instructions and compliance diary

Appendix VI1II

Weekly
Day 1 4 15|67

Drugs:
Corticosteroids:Y/N
Calcium
Vit D
Any Other:
Chest physiotherapy Morning
(Breathing Exercises)/
Incentive spirometry * (5 repetitions) Evening
Upper Limb Exercises and stretching (30 second each stretch hold on both sides. Morning
(5 repetitions) Evening
Lower limb Exercises and stretching (30 second each stretch, hold on both sides. Morning
(5 repetitions) Evening
Night Splint Yes/No
Minimum 6 hours/day.
Standing on wooden wedge Yes/No

Minimum 30minutes/day.




=9 7 Rt dRdt _fva sgal &

B - ,// =
eaH § AT GHT aF oF AMARGD TTAT | lun s s il
ot 17 @A H Heg Hhdl gl Ractare smify g fuak il

i i st ke g e |

gigufyat & Rdarg s St & dgad B fubint,
3z fApfa it wrgarsh &t &7 Ha |
gl

gIah IUHRIUN (SN, hferuzq,
Spiaday SR WST thig) o1 sTdara
SHg= <l Urg<l bl ddl 8|

g # germ i A 9 994 &
ATIAT geel1d & [T $® deard
fhd ST gHhd 8

S1.uH.3 aigufyal ot guarfaq st
g ofik 39 A& had AShl § ¢@A
o Aad &

nd 7 ud @ 9= G SAfew Srg hH

STgehdl €1 39T, SI79 4 Ugd & udrdad gg S1.ud.st. & i s g3 3500
ST € < Yur | gg ez g ar qg | Asa & 4 U @l g @

gg Sirg yfmaidefRy sk siRaifaes faay
dofei (Fdga)F gr, af & 7 & 994
fAerd w3 fohar ST gHd g1

gg ftard i Awarg & FingT ar g




Fgenfaa Rar AT AT

1
AU

s sanfaa
—

Fgfad 9 arwenRa T

st Rar

srnfaa s e o
s 3: s weger el # o 7 weer seaRadtar e ot e &

S1.7H.3 & figrd, Sia F 1sTS gia 9
gicdt &, g awg & gigufaal &
fETdftha mda &t w#@t g sdt g, 59
FIIUT g Siedl ot gfqusa g sud €1

gg Sttas gd=d Igd aret sngdfAes
A (Fid gz B a3 areft) g1

SAfew wr3afdn & IR, 39 SHard g4
& Far dargar gidt 82 oA uRarr fr
TSI $T HR gohd 82 URAR & 39
FHAA & argd A ST FAT § MR TR
FqT ggc<d §? AT g1

] ]
> b3
awE T wnfaa o

%m:;;@wwﬁmﬂﬁxﬂm#@wﬁwﬁ%

AT g & &g U9 dohd Sz A& :

o T ¥ gHwT: StUAS ¥ yufad s= ITdH 37
& H=g g hl AT H ¢& § TAAT YE Hd
gl

o ST & A9 $hufeT wrgas (CK, Ta migusft
& WET ) o1 G H dg g R fAdd uy,

ST R S R g wA F Y I gIAATEH AR

fatwy & urg A< AT A3

o oftar g=sTgH o1 a1 SHIR0T IH H d@r gon
AT

o gRa # fheht I Gdfdat # g9 dftard Hir gfe
g T g=i & frard g ft Guyrgad g St
gl

5 af

forsr W ¢ W w1 A oY T F w1y & seER Rfvcadr W ¥ wriw TEm)

zg &7 # =gAarsh, wrféararst, gearaiarsh,
getfehetarst, aaifasma & fAastwy ofik IU

-fatww it 81
&u & g IR gug uR A@dsR, v gafaa

2@ & folw U &7 fi smagehdr gidl |

Is
13
[o

®

Is

[E =
P

IS
v B
4
E B

o e

& 15

T g

£
C B9

g & arar foar g9 &7 & srfa= oim g1

QYT A aret / uRaR & gewg = &Y
hw nfafafdal S8 g fi Tgara, wgf

fRr&1T, 3UR-IYR 14 & GFIIar 3fiR YrgaArcHS
ggIgdl Ual &d g | Ay & g+ & qrY

;11-_
T %
~ D
ac
W
5
45
27
5 B
= 3
1 ¢z
P B
v &
E K
BE

e
e
e

g3 I AT/ Fotew  AFNE A/ AR R ST



Jg foict a0 forme™
“ T3 3R e




fererar-wg=t

e & : gkag
We @ I 9 eiferd gfard] SHe Rt

1
2
3.
4

We T

SR AP R [SRTH! (S1.UH.ST ) FT 82
I8 N9 o3 & 7= Bl T gHIfdd BRll B Safp g I @A | 2
T I I aad & o IR HY Fgarg 2

. 198 U TR AR 82 I8 T UHIad 5= & Siia IR T 3RR STdal 872

SR} BT AT T S@HTA

1. I8 8 R fbar ofra R & 5= ) a8 9 82 (9 &1 geiesRum)
2. 3T SR & 3 & AT Teh T 77

& . PR eR fIfben
W, Higahd e
URIEIERERIE]

. foefornaRdt

&. gi5al 3t cauTd

7. fod 3R I o H Were Aiqufke &) d@vTa

. 3ER &1 gl IA1d
SR & RIS B SHTUTd &1 D1 UM 3 TR 58 S B2

4. HH Y STArEl B SR & Aol & g SRId SaHTd SUasy 82

WS Y:
. QYA & fu tes A1 ) R 3agdhdl 22
. SRF & 3aTe B URAR & Tedd! &1 11 YD1 82

1
2
3.
4

5.

3T T GEUTA B dTell <1F B Y

SR P GUTA T T ST STt 82

. TSUMTRIT 371 TR SR B U H FoTS J G fobT dgatrdl &t SHra=ddhdl gsd]

87
STHTA & 39 deardl WR farg aRe H1e. Ul SIyahdl 82

TS T SR Y YT ANl bt Ggradl o forg Terddl 9ig
s g : ey



TS &: U=y

SRF TRPeR STt St ArqofRat & gHifad Rt § iR 3% AU dhad dsd! | o@q
& et 81 g difedl & gam arclt fud 81 39 I yyIfad SeTer 9= 1 3§ 39 a¥ & 3y

T 3MTd 3MTd e U= H 3w g1 Ol 1 I8 U Slied SR & Sl fafve i 1 HieufRm
B YUIAd Bt 31 39 SR 31 g 1 I Ao Siia Ui 5= ) aaR fafie faferafia

RIS 3R 31U TGHTA Bl SReed TSl B

31t I TS B 39 SR Bl ToR3{TS a1 ST 38T & Fifds SUHT By ot guTal AT 8l
81 TR I8 & ¢+ I1g §1d & b Nl § 59 dART & aR H S dhd] &1 961 &Y, RS &l
@A & o1T TorT Td URIRrd b 39 sl & Sita fob 0TaT ! ST ST 2|

SR Q yuIfad s= RRArt TR &R 3 I o=t {6 aRg g1 i1 |1 98 U Sifg e e
& SMYR TR O AT & Tt ST ST UTd § 1 TR, T 79 of YA § OF 38 370 ST
T JHRIAS Hed fBrd |

Ig Jdd URaR & 39 {1 T U6 Ugd 81 &Y SR HRd ¢ fob I8 3 I PR TS TR TR
Feard o H HegR Rig ghft | ST dhdl S¢MT 8 TN & WR IR WIHRIdT U &R &l
THHTH dRIp1 8 | IRaadhT, THTfad uRaR! & fo Arnfexie & w0 # 9grid 3|

=9 fordTd &1 KT P Al srawtaf & eaH § Wad gU foran a1 8 | d1fd I8 I8 Ul &
T o 3 adaH fRUfA & il & e Usa R E SR yfaw & 310! 1 Hed I+ Bt
TRd 8| 3 URAR & Try-T1y o= Ht Higsy & 3 areft ARt &t gifaat & fow eram
3! IR R Tl |




s @: fudt |} wafta g /aeE seRt
1. SYRH Wi oR TR (Sl.en.d) e

75 Rt ArafREt B guifdd SR § ok Faa
ASH! B S BNl © | I8 SLTASL. B IR &
3500 TSP H T TP &I gldl 31 T8 SAR didt =
it Ia ATl 81 3 TRpeR FEXTH & UhR Bl 7,
SR MR SR (S TH g iR S5 mpeR
e @ereh) | SN F Q 9 TReeR fewTm!
FH IR 3|

&H e 1 B & g ATAOfRmE 1 siawaed
BN B &1 Ie, Je, Wfeal g, w=f A Jaaw
TS B O fafte Hraf ot v & fore Ao e &1
SYIRT R g |

eI & Gare ©J U S HI Y bR 9 - db
H WRAOFRE &1 &I gidl ¢ | 3 Ak ie-
BIe 7Y B3R § & gicll & off M 4 s 8ld &
S WIEHT 1 Fafor faftrs ueR & st W AR
FXAT &

e 3 &t Hort A feifte 91 & o § Teagt
1 I &, ot 9978 ¥ U 9gd ol He@uu UicH
T S Ta1 B | 39 WA &1 M § f$Rifth, 3 tida
Tt TR Pt Aokt ¥ urn g | et o o
TSTS! & U Sl WIFER Il ¢ 98 A o1 erdl o |
T BIER B S5 Wi &t oot gl 8, 59
BRI U Sed] 51 &R 81 Sl & | 59 BHl Bl I
FRA & fou IRR SR S1fF A § 79d ISR &
o7 el @ R qut 7o Bk TE A T |

SIS U Sigd gdfd e arell SR 81 39
U™ B! fFaRea uig U | dieT S b gl

TR BT gHHIT 39 S 1Y IR ¢ Fgar ear g
3G Fe & 1Y g1y WY ) ARl sHeR U
STt § T I o B Heg P arelt AraurRiEr o
dred it HH B St 8 | THY & 1Y gl &
ArqORmEt 1t HHSIR TS ST ¢ | 8 a7 H I8 A&
Y BT STHT- 3T USTd WR yad € bR off 39 S
&1 Ui YT B qier T 71 S AruiREt § SR
b SRV = R J A1 e Hadl 81 ssIq
B RV I3HR 961 7§ a1 WS 1 H feawd it
21 PB TSP AR aISd SISd IT Iad-dad R
STd 81 AR WR, T8 HHSRI dd Uhs H 37!

§ 6 S0 RN &HdT 371 A1l & HIhT HH
¥ STl 3| S-or AR st § 9% gy, kA,
giEal 3R U o Bt FigfREl & off s iR
T A g1 SeHSt/ HTAST & TRT 3096 =it o
N A (FfGHd B B fere B, 78 Gyaa:
Fdg dfe df (feramm) 7 sramra fewifth !
a8 A BIcl & | 3 SR H 3T Ud U 39 a1
IR R w8 b SRt frd o W g au &iH-
DIF Y 3T JUTAE B

IUTR FT I 8, SLUA.S I uHfad 5= & WA
DI ITH TG AUT S5 b 81 b ID| Waaisl
T T B U T SR W Sfia o TganT
AT 1.3 & i fafeeia Saurd &
it fOpforaneR, wRissw, il @ S@yrd, gea
B I, BT, T o & Heg H arell
TGO & @I, AFRIS Td ATagIRG TgaT
fthiferd €1 Tt veR ) fafdrciia Saura !
STALIH T T 1Y g1 TSl ¢ | T8 T B SR
3R I % ufe safad @t ufaferar iR fk sxar 81
FHRY T Seg & Seg Udl A1 I e # gd
TeaTR R gin g |



3ft e &9 3 S U & fo T Sftae vl
e aTel SR 8, S U WY TEd S
¢ 1 I8 TRR b Al STl DY SfeRT-SfaHT
O R YUTad ot g | SLeHSt A
Rifbeeii geiTol & WY1y, URaR & GRI
) T e T A of gt ore T
gl 81 U8 §gd S ¢ fob URaR & el
B Rt v & St foar g

3R IRAR & el &I ff 9= B qeRg o
3ot yftreT R vt TIRT e &
foTT ITD! SR & (3 HTd H I G
BT TYfId FATST DI AT I AR D
2| ofaR, R Sueet & mfad s 3,
SR & IHd 31U B gIaT 9gd
3D 5 |

s, sterer EeecHE

BecIftheT & 139t & olfetar
TaeporaTar

Ted T FRIETHAT T FAT
EQIERIE IR
B¢ thot 81 Thdar &

" AT dr arfar

e ¢ - E.uAEY. Affes 3790 & wenfad aar g



2. Ug SR $© g T= &I T YUTIAd Bl § Tafd guR uUIfAa ¥gd & 2

TRpeR (LB NUBR BTN I ZTH Y
0.3 Ted AR W i 81 99 o g ot
a1 S g1 8 B! Ug T gl ax Uil e areit
FR 81 39HT AT ¢ % T8 TP Siafe ot
21 srgaifes SRkt T AR o 3 difedl A
I & BRI B &

ugd 1t Icerd fopa T § fos I SRt S At A
Bt 8 o feifth e SiF # Teag! 8 ot g
! AreufEt # St Ame WA Srgu giar
81 39 Ui &1 S1i TiufRel &t Hifkimref o
WR TGN § 3T ARt dR-8R gedt - et
Tt §, g8 R dgdt 39 & Iy HiulREl & ek
FHHSR HRt It ot gl

39 8 @ et o= gifae e 81, T e
Td: T § et 81 R TRk 9 Seifiat o
9 SR B g B @ ot F o g
YHIGATE ¢ STl § | IR I8 TH1 URaR & fargt
T Y guifad fopd fam o om Y difeat & <t
S ¢ | Fifes, SfiF uftar & fsfiet off gufaa
fod fom 9o 9 et &R diet s Sgcft ot @
TG Ugd el H el -We A T g
Brar 8 fs 39! g8 St gt an e | g, wgd
= U 39 S &1 gfP B o R I8 3M1a=ge gl Sifdll
2 7 g0 3 o &) aRaR & M ag 7 2 |

TP Afgar 7 <1 TR I g1 § auT g3u 7 U
T IR 3R U dTs I 8idl & | I8 ST
T ¢ for g8 fEifth o9 S99 & T SIa

A o g | SR & deor 9t wre omd § 5|
fad & T T HIERE B Y BT | | 39 oA
B STIARIEGAT BT o T : X W T S Fhell B |
T SmUTfad T 81 U aees AT & <, ag%
3R Tsfaat § ag gyl SiF favmd & o fo
RIS PTG et ¢ | Sfear fors was groguf x
I BT € 3 39 SfF &1 T Uieh § & g

N A T aee & wU H o SIdl 8, Sa! Aed/ 9
&1 39 START 9 IR4A 81 § 1 59 VPR B Sgaried
Sl X IR A ol Bt B, feaifthiuedie (& vy
St sryar ft T ) A urd et B 1 mfgan faenfesh
AR & d&or & off 39 oyl S & Ty O
foifeft Sft gt 8, tReg 39 wfgen & 50% s B a8
TR 8 Tl § SR 50% Sfeat 39 SHRT B gadt
He A Ao Hiere ares Rig 8 Tl 8 | I T8
ot Tt oo der feaTeh & o9 @t T
BRI § Syl I gidT 8, Sufery afeat/
ATdra? / S8l & SR & A& T8 UTe S € |

ST I & IaTad & o fomigR SiF
3R H S5 ST (Fad SS1) TIell & | St B
TG IS1 3MBR 5 & HRU, 3 T Hgol
ARG (RICR) FT X Yo ST 81l ¢ 1 S TH,
1. & T TH 8IS Ad J 39 UHR &I g 71
RICI T STl § | 3 |t § Arel-fdr g &
SHIfAd B1d § $fR 39 URar # oft foreht &1 ot 39
SHARY & T TE1 B1d & | S H Fgl JaRadH
(RICR) B SMTIArRIemaT & o TReT : 3 e off

T g



Ivenfaa Rar

s wnfaa
_m

FoTad

mﬁag"h

qEd AT

i L&) t”!-
TEr T wnfaa g3

R w1 2: 3 AFFoR BETH A X FAFT § 3 eqariiwman Hordt §

rgsTfaa Rar srysnifaa Arar
rysTfaa 3iaeT 3ryar T AT Y yor s F
e el GRIeT §3m = Weor ARaEd (FgeU)
"
X
srysnfaa g s T rysTfaa o v O

R e 3: sA= AFper Brerdt # sl A wesr scaRadsr =) ot FAear ¥

39 YR, fefthufy (Suwst / stuadh 7w ar
foRrra o firen SaRad=t ([gexM) & SR gl Tl
gl

STt sryar et ARG ([geH) H TR
& BId 5, TA Ufa=Id ¥ $iftres & Amat & faeoe

(ST T g Ty FAIeTaT § | TRTHAT 5% HTHe o
gfafafy ©fi= & fedt T fo wfaferm) somd 1
fadi= ud ufafaf o9 Safadd & o st 3
ST SINRead § UHs B 3T 1A § | 37 SfardT
3 BIe IaRad i g1d & o 7 HrafyEl & forg
foIGR g1 2 9gd 81 BIC 8d § 3uient 9! foig



(UT$e) T BEd ©, AT 20 %-30 % HIHA T
B 8 1 T & e ReR TERM & UHR &I A
B ATTLT DT IS WA o H, Ferd
IUER 3R SiHIersy R 1uia Aerfe gars &t
UG B3 H USdl 8 |(PMID: 26773583).

R fSxw! 8 yuifdd s=i § SiH »gex a1
=Yl BT Udl ST SN & GRT1GA &
T, TEfe® %a PIRETE Ud SIS faas &
AT B {350 S T B 1 9% Srarar 7 & R
1f, mf 7 uet 3@ = Bl SR i B Sl 81
Y, O ¥ Ugd g1 IdTad ST § BI YOI § U8
fIpR & a1 781 | a1fs, T9 g Sfad e o
S T 3R IRaR # 9% AR P AchT S T |
Tg S TR iR SiRaie e Jufem
e gR1, A & T § T Ada o farar o
Tt g1 T & SR Sifg & fow o 1 mf & 2:-23
T & aTd B ST, Sl Yied sird &1 gfaemy
U & T FA P oY BT ol 1

o ftarl & € ta € § yuifdd T2 g €,
URaRATA §HM T8 SFH & o s g & fob
I gl § I8 uad SARI {5y SR 9 Bt 8|
wRaral § R ¥ Yefid fafte gfaemt sik
HAIARI® Gaa Wl gl 8, forg Feiferd 3
SR f&ar T 8 | IRt ¥ gRaR & dRiac B SR
TP T grgE & forg z=f &) ol § arfes @uft argat
D! ! Tol UgaH &I e | o 3 aigsdh 3o
SHfed S B b adT U4 3 arel didt # 39
dAR BT 3R 9 §g4 <1 uRaR & forw ufaw &t
I §9 & forg, Arar-fiar & u9a 3 g4 S &t
Iudsdt & R H off I S § | 98 S o
RABYUM T TNTEH ST 8|

HTALIHT § | AP BT & A1y J 39
I D! JASIT S Thll ¢ | SHfed HIIATerT
ATT-TUdT P 59 dHHRT &1 SR, SR & USRI TG
HIe-AI TR IR $9d A& BT GHe H Hea et
21 THITIT sl & Sita 1 T[uraT §1Y 78 & forg
-3 TWHTE & A W H SR oz srar g

ORaR ¥ R & fhefl 9= 1 58 S 817 o1
GHTGAT BIclt 82 3 URAR Pt AT HY HR Johd
27 ORAR & 39 §9RI & a6® Bt offd 1 § 3R
TP T HEd g7 SHicd DI J AT frdr &t
STTARIPGIT e B B8 THATIT STT? B B
3MTaRe TRtermr Iuasy 87 3 99 Ul & ST
S HIIANHT b GRT G I § | A1l e
AT ST § 3 H9 ug furt wigen o age!
GRT U WGt 9 g il & st 21

e @1 WM R gr1 faar o
THdl 8§, ITB SHATET SHUST Sidex / Hydee dal
HIIIR AT T 1t WA S I §1 Ig ST Ub
g 1 AfGaTd ¥ 9 g gabdl ¢l TR Sradid
IMAR W IAER®!  Thewr ¥ ugd giam 3|
SaiRRre! RUIE o oM & d1g, ATaT U &1 praff
! G IR IR JHT o1l g1 URaR & dgdh
@1 Sfd & Hed R R




3. TgATHITA A TR R FATearg »

SR 3R I PR fSwTw! g & Ty R
iR FgM arell A 81 TP TG B HH 3R AU
& YR W Sldex 39 SR o fafde ==on 4
fafRd A &1 "R A @t fafkiy wewmstt @
TEaH $H3 MR =T FE=il IR Siemid aure e
T qeTa® Bid & | Bt TR & A0 IRER Teh-

5 ¥ 9 gy

G 0 H el e Bl 71 R oft e 1 59
RO § faueH, Ry ©9 ¥ SR & SRHA
AP Td YD SHHTA BT T H3 H Hag
I BTN R g w1 Ha R demy I
T S e g

4 ¥ 20, a¥

R wEm: ¥ T F R oR qe F FA (Y F IewR e v @ w9z
feouoft: ®xfae At stk dgaw FfdTE @t ¥ 9g

Y TN 30 T DI SR | e 38! e
JaT3fl & Y- TR IR S SIGD GEHTS FHerT
TR ITBT WehT R B3 H +f Ao H3d &1 Ty
BI 3TYD! STHRT o SET-31eT RN H SRUATA Dt
T PR aTat A SR MUt YHhT Bt WP =Y
I TSR o H A g Hradt § arfes, Tt 90 WR, Tal
TYUTH, Fg! SFTE WR YeH $i SrD |

1. FyF 0. A7 & e @ gge B

fRufar (R sfawr aag-)

39 Al ¥ SR o=l § 59 a1 &1 Bl o
0T foRaTs e AT ] 1 3Hck: SATGTaR oAl o 39
R SR &1 T 761 9a Ul 8 | 39 TR0T A had 9
Bl uRaR IRl & forg wm si1d § o s aaen

R i # 3E &) Rad §1 B3 IR o 3
AT & o Yad URIeUr I SRM, T8 A9l
RIS & UHS T AT 8| 3T TR H 0T
o f 81 9dd & o &8 I Ia a1 &R § Sra!
AT SRR bt BT 37T R e &) 1 oirefT B
39 W01 F 6l ol UHR & 3T DI Il Aal
TS B WReg, At s RU A A g B g &
STt g O TR o Fafia o & o sredret |
EERIESIGI

2. JRIY® vigawrT Jawi1(Faq+ H7T e
IR sAgaed o § g d dHR &
Y A&7 {3 3= 81 W1 8 | gTeiifeb &
5§ & 5 Td URAG YHa N THA 3 ;



o T B BRI Y ISP TS I H ST Frdl
B HgE ol USd 3, S 3 8 3o ST W
TG 33 ¢, o TAT: W ST & e S
THA1 | 3 ARy aieeT Bl A TR
HEd |

. B =l A asfi ale @) oft T &t
forerch 8 1 fora® s BIe B HeH A gU
3T TRR B A gU T |

o T IAYA R P Ul RAAAT g1 (21 dTfh)

o Wil sl e MeR I e 5t
feradlt §1 (SRR

o BARAS- A RRATEAR IoH A
HIGTS TEGH BIdit 8 qUT ITB! 30 gt
T YR o1 ISl 3|

o Iaifch sred WGl =G Ad €, Afepl = b
SR HISATS Hegd F & 3R IR-IR R
BELE]

o ad # fobufe e T TgT geil TR, (Roo
T 31fp), SR foreR Toe™ & TR H Fgiadt
QRUEA T T T <) S B R®
SRR Hoxedt g1 Wt FRufar F aifafvaa S ot
HTIRIHT IS 5|

_———
T

e —

S et & Arar-fuan ffede i wag o e
FA & | TI9 O & 91E S $T Ueg el ¢ A $S
SifaRad Yo Ti&ur fh omd &1 I B gy,
STIARIEar & ULefur & aTE 8 BT oI B
TRl &1 ofid S, T, U & uRady &1 uga™
BT 8, TUD! &1 GH SHfed IR ([eH)
HEA T | 37 SATIAIRID Teril Y Re B 3R
39 91 W 74 B & e b ALy (ngaifies
RIS B HTaRadHdl 8§ It o | dai § 98
f g S § fo 30 S9Rt &1 uar gem R
3P F= 3R TRAR TR T YHIF IS JhdT 8 |

T SR T e REe A ¥ e 3 R &

TR 3R 39! Hed &1 i g9 fUsa
3oy 7 R A R g B

S 3 & Tt § fien ot feged ok aragR Wddh
TR ot SRR 3T ! A § 1 370 A o
Tk H fEifte &) w4l & SR 3R 3=
IR rsit ot aoig A & | A fegdhd uRkaR
arell o 1Y e PR BT DA § GRbd IO dal
gl

Y TRUT P ATl 7 MHIR TR YRS S(T=IT Dl
RERNIRTG & o &) o1 8, o HrAR B



T ST TGl § 3R SIS} B Sihsd Bl A
IR gl YAy A g B WegH a1 Thd &
TR & JHY I9Gad TITH 1Y 51 1Y 3Hd
RN g R 4 Felle < Febell 81 30 TR A el
T % AURRN & Rara UgH $HR 3R @ B
TfaRfTerd &1 91T XA & e Age ey a1
T P R BT 3R, a1 "TUw e F SKA B
g & ot 81

WRITS N &1 Y31 3 ROTA G A1 g1 T8
SR § fob 59 1T 1 gfP vl I faiow
(RTHRIETAT) AT fOdT &1 ®RITS & ST & IR A
T4l P | T WRIgS W B aTdl BrAG aul Thaml

P IR H 3T BRI ST & |
RIS R Bt LT R J Uga i 3R
Tl ¥ §aTd & fog QR IFTRIET Sropranor

HTSAfGed SATSOIRM) RIS g1 WIS

R D1 YLHaTd H & IRR &1 gigdl DI urae R

3. §Iq P1(de) TR ( TIdgT FIIT/
v gar aavs &) srawir

Y IR0 H HiGURET i diebd H FRAR HHSIR 84 &
T, TG 35S Pl B ol | ST b e
R g1 aUT BRI F 331 Gf¥ehel gl ol 5|
MRRBR 37 o1 TR F 1 Hf WA Ja a1
X TR ST 3RIHT 81 ST 81 e85 | Jpa
(@TedeR) B Il §, St el & =i
BB HUT ST 81 T B AU Feg B} Ta=iterdl
T oft Haft e ot B

fopforaRedt & wiqofRm o1 R, wfe @
HTIETAT BT FTT G 3R T TH qH 30! I
P &) Tl SN WA | Yg1d gl 81 o
ISl B Th e / Ipa B! had iRyt §
YT T8} o Ut ot snfufses faiest & el ot

10

ToR TG T T T T ST | 3 T
"SI W1 " PE €, T8 TP I [ bl "X
S| SHIT Wb g8 gfgdl § Iioll & o9 (I SRIc)
& R B AFGRI Gl 5 | ST Wb+ Bl it SiaRTa
TR XA Y&+ I & 1fch giE el bt Ugd TR AoR I
S |

Fedl 1 Aolgd @ & foTT IivoT gyl §, $iR
faeTfi €t 3R FHexrm gad SieR aA Hfer
UTied SRAT MY Teh Usiiepd SMER fa=ivs &
QIor el sra=admarsi W Tl BT 3fdd Hgayul
B RGP eR 918 3} Fafid Sifg & IR R 3
TSR o FHarg 3R I R faRe AR <t St
TR T P! HRARNA DI T & T SHHRY B
gfP gl g1 Siiell (Saiae] HrfSdIum) a1 SIS
THSHRSATS A1 3D IBISTIUTH UREOY S B!

3aF g

TS Bl Gavdl § | TH ThoriRitRe s s
B R 31 Pt Aol I fFUTe ¥ duR
(PTHTZY) DRI § 3R BT S ITHIVN &b IR
H AT IRAT S| Q0 TS BT Y I, SuHS aret
ASH Fa & oy & W & IR R AR B 9 81
SGTER THY 3 IR e € WiHd @ o 81 8
T 93 99 B 3T 3T % d Ia B B & |
3d § oiR IR d g Hftd | o |

STy & JAHUMH TR & & B HTTIDH AT 8l 6|
T B i ¥ IR IR AUt & 9 & o
TSATd B B! HTIRIDHT TSl g1 I IR AR
=0T 97T A o fore FRER & a1 ST =g e
3R faredt oft feram &) Rufay & Ifad geagiu &t
AT Bicil ¢ | ThaeR BT JeRT IR B Tfa=iTerdm




o S P Y TG § 3UI grgd! I Ugd B
TR AR @i -Tei) 8t arfeu) S o g8
Bigal o Wil & T (@ SR & aR & TSR
a1 2| BfEa Bt Agd B 3iicher g1 Iad | faerfe
1 1 71 qUT 3¢ BT TS (TS TH-Y & Hi em
BELI

o 7 fyerfm St oik hickrad & vafa A &t
YT B F AT SMER 1 Jeaie GHa-9ad IR
foar S Anfeu) 9=l | gfs &t &’ R AR @A
& fo o= F1 TS, TS 3R Foi WR TR a0
TG §gd T g

39 TR0 H gy & SrdRiaar R R & g
AT STl (Fade! HISARIH) T HISUD
THHRAME TT IHIBITSATH URETY/ Sid BT
TITF g | gad | fpdt o R ot Ui uRads
e R g A7 fadivg @15 off W SUER &Y
e ¢ Ihdl g

gl ) Qe sMazaebdrsi B ToR o g gU
AR 3R RIS HIdTRe SUgdd AT &
IHd g1 A I9 IUTT &= Bl U SRl & A1y i
TR 5 H eIl UEH PR g

4. FRfYE V- grgacdl (FIdge 99/
fF=riv) gar g &) sraeir

YB3 TR-Tgctest TR H o=} &b g1 9gd
e a1 e, SR & ary | R & TR
TPpa & HRUY, 370 J SATGIR T Il IR TR 3T
ST B

g H ufafes WY ot ArqalRt & g @
FHIRA / TR & Sarar fbforaddt & sk TR,
S, P, HaTS 3R Tl BT ST BT b Bl
HH HIAT I T B STl & | FeT fohRT o/ g1
O o §Te $i¢ D1 B! BT CGTU (TpITTARE)R

11

TR -ToR I g ] 81 A1l § | $3 Al
¥, W1 $B g1 eI | b1 doll 4 §¢
o1 | WA SR Wi & Jrauw §
FHUGRI B & BRI TN A THe giahl g
SHfee ATt &1 g &g fog o= &1 Ig! 9o
1 &7, BTl &1 AU & f&ard & derd (i)
Td 4o I dRe g1 R 3 Aot & sam
& for smfufesd Sumrul &1 off sraxamdr g1 gl
g1 A fapfoal IR ¢, sl Td Sfud Sd ger
H 91ee g gt g

Y IR dh 3Td -3 I T e 9 J LRI
R TR BT 8, TARTY VRIS & WIgS-5thacy P
TR Td AU W e ST A SMaxgehan g
ST 81 39 TR oft Whdled Araufkal &t wfdd v
DI TUT Foi- B! 01 § G- & e as J &
IR %1 Jid 9gd Hedqul g1 I B gg &
ok o) W dR § &9 H 794 gU efgal @) ¥gd
P! AR AR &I ST A1fgll S g Tel
TR B Tl 5, 3TN T B SdTs dig DI g
("3TFR TSy aUT Fad IR (fefyga degy) @
AT S bl g1 o # faerfiq € ok dHfekrad
& yafed A &l 96 WR SR a1 S 91fge | gea
3R 4T A9 & forT Tgraes ARTOfRRN & H1H FRA
@I &al W Fafid AR e @l ged &t
BRI R FRIT & o T s (gaag!
HISTTY) T BT oUH THIHRSE AT SHIGISATUTH
UR&U) ST B ¢ | 5 3aRITH g5 P NMPR H
IS B It 8 1 U e e (t T &) &
ATTH § 49 BT B FEHAT BT U0 BT A |
g TRevd Ue ot Sford sarst ot & =g

g RN S0  fhRIRTIRT AT fhRIRTe=T A el

JOH b URT (STOl1RM) BT 90T g | 3 0 20l
SARIT BT A g, Tl SHD! W R BT oRexd
Bl 81 39 R W ST 95 ard 811 I &l o




T U8 3T SR 3MTH TSP b o FRifpeig
Y 3R T fafere Sl & ve o 96 @ |
I DI UgTs, GG fgaaedt 3R fifee
U U B | ISP g9/ Fofg ) sgrar <
T 39 3 & U8 HeaQyi § & 91 1
AT STERT 81 41 98 fhdfl UbR & FHar™ b1
e a9 | fS e T1Y 98 STa & A1 Xg- &1 Hids
B! Aorrsft & TR H WA 9 Y 91 R IHd g |

Oferufed HIR (GWHIE) BT I €, Siia- B o
BT 3G HIAT 3R TR, Sfed urst & @ o
HST ) HH BT 3H UbR B GHTS Hgedqu! gidit
8, J&: 98 A7f Ud I URaR &t SfiaH & Tura
&1 §IY Y& H GeIS gl 5

3. §Iq P V- Trgaicd] a1 (JaT TIH| TIF)
2 3T T a3 & Srarar Hust o A off it
FHHSIRT 3 S € e 3 o do o sria
HigTS giel B 1 fpfsmiRfe faftr- Al somar
TUT JUBRUN BT YT S Y & off i B Jg B
TGUTE A § 1T TS Wi dl UG B |
SRR AR AT R GURT & 1Y Afed
D) WG AT GUTT FR | Wl Aeg R qhd §
(ST & T W1~ UHT, §1=1 BT, G 41T,
YT @1 Tie &7 SUART HAT 37| 37 IR0
T - SUBRUI (3RRTa- fSargd) &1 g
Hfad 1 WAl I 3R e JAYT Har g1
a1fes TRAR R TS TR Tt Bl S@HTd & Al HH
fpar ST O |

T RO T 1 TGS & UIgS-3hacy i FATRM &
J1Y Tl TR 4T 3R HULT 37 bt T iR
T B TRIYT B P forw WRTaS 1 3rofigd Ao

12

B I s ol o 8

TG A7 Bt ATORET AR HHSR St ST 8,
ORI HIRUT TSI TG T 3R 31 Gfwat gt
ST 81 S SaeT H AR &t IgrdT 9 I o B
qATE &1 S &1 39P! HbHohd dfeaw Hf Fgd
g1 YRR DI Gl HA Bt & § oft Ht o et ©
IR 1 Ft TeTaw IuaRT (FW RRea-
f&argd) BT sraeged 81 bl & | 37d 4 Ud gl
B BT B DI & H TR R 3% fRae
STt B, ST S 1Al Bt BT B &l Bt AR
3R IRER AR TG 34 STaxgasan g1 S g |
I e R ff FARAR R T8 &1 Sira=g b glat
21 Sl &1 T[ura §FY X6 | Uifered R Bt
AR ST BTH B B 8

SO & 1Y S I HRA H, fHRIRIaRIT I TR%
94 & HH T U B! IS a1 DI A=l
Bl 81 TS S ) Y331 23 T ¥ Y Bt IF &
DR Al S TR FhRIRTTRITSARIT A 9T 4
@1 51 & Jaad $I Aror 39 a1d R AR vt §
& afda 3R ITd URaR &1 Iqb Hiaw Bt
AT AR dea g1 sy Bt 39 TioHT & T
3R FRre, AR SR THTST T SYBT AT Pt
HEd o YR IR AT AT ST &b Wiy
SN FHRAT BT A 8| D! Th WIUR
Sfta o Ffere ot ofRY ¥ sifrs Tmet @t
ARSI TSl ¢ RIS 1 W U &Y
(B HIR W) U JATYAT T Tl T T
PR gRI e ara g0 &1 uar = 8 it 7eg
HACH g1 39 TR R R & 1Y g 361 R B
T B 8T o 611, AR Td ArHTSIh
Rz & fore +ff Hewyul 5




4. 1 Ug U TR T 82 98 Usp yHIfad 9= & Sia UR T 3R STefel 82

SR B ST A ¥ & 09 H &% UHR DI
YhTE I 8 Sl 81 THIfad A iR 3%
URIR & Tl | fidr 3R -1 8 ghar 5|

RIS & Q-1 A1e1-fa & feamT § &5 Jara
3T T §, o 1 S A S Th WRATS SR
22 3w .S, ¥ yvifaa =afd fvan oy as Siifad
€ Tobdll B2 Tpel 3R FHIRND TR W I8 AR
¥ F S B HY gHIfad BT 82 S TH &
FIGD| P T§- TG B B4l YU HRl 52 HIF-
DI ATORAT ST SHT-UAT YU Bd 82
T 39 SR BT Pis [T s & a1 e
Higsg & PIg gul ST S & TRITaT 82

SurSt I yuifdd T=t 7 SMIdR W A& A9 9
Ui 1ol S b a1 = &1 o § IReg
ATT-fUdT SRR ¢ Y 20 HIeT H Slae}] Bl Tellg
T Y& R § | T TR TR 20 R T Bt
3T b 3T T b B & @Y el § 3R
TR IR OH Hie wiagaR W AR g o g
3fdd: A7t foR R U (Fsads) 91 8l
TS Bt a1e F =R F W B g A H
THD, ged et Tw g1 et 81 Ittt
3O AR B SRR & oY ol TR AT
SRR fearsay (weanft o=t ) 3nf3d &
TSI 8| 39 UBR SIHRY siia- & faftrs gzt
R IR Fgdt §1 S1Ad) & 37 waft =Rl Bt ==
UBd S 8 &1 TS | 39 IR Bt 37d 31y
17-28 I8 & &1 H B B

SR TRGR [SKIh! I YUTad fad &1 Sfta
HTd HH BT § 3R a8 fYd Fu A e H arg
H T b & fofg Tererar WR 3M1f3re 81 Sfrd
g1 IR 3 & foure @ I ot o & Aza
$S ! 4 HY a1 T g1 g agemardt

13

AN 3R TTAR INT TR Tl FRTY 3@ &t
aog A gl gaft onft o garsal & R
ST WA ) 571 Bt Ufohan &1 gruifid
& S 9T 8 IR A $& B UHR & TgeRH!
% g Wftd g1 dudt If F sid IF gERt
fafdrem vsfa o2t a1a O R St ot o6 o9 aw
g IHRI U Y GYJ g, 99 ddb 0 W I &
SUAR HX | T (S8 WR g1 STl &l o
R | 3AN, 961 3! U A & 3R v
HRAT 3R G & I TG HRON Y TS dh
B YT U1l SR ST THg AR T
AT Sita- 8l St UTd A | 317el o1 farfdsedn
Ugfa AT & Srefepiieres gt ok 13- 78
UG B ST B Uishan H Fferd B IR 9k
SR B Y & &g & IRON H I[N B Sl B
Y IR F! i ggfa &1 ugE 9ea g |

AU & gHIfad S TRTHAT 3O 3T ¥ o fart
1t 30 9= B RE &1 8T 81 T8 A ol qahell
8, Thd & WR TR fafira nfafafr & smm & um
A FHAT ]| TR I8 3R AR ST 2| I8 30
IR Bt gor o el are @ T § 3R 3%
fscht &) miao=h & sifayfd ok smer o 53
foarg 2Q ¥ RbeR TS TR (@THT ¥ |Iel) d
I8 G Tl $1 oRe I = Jedl ¢l 3
e & 1Y I8 3 ArN ¥ 3 fafafea ° foss
ST & o SRR &ma1 &t 31fie sRewd gt
21 O Wpd H 71 TR R I9 e e a1 i @
ISNYRHAT A | B R IS W IS,
S & Bid SiYHT 34 99 Sl 8 Hf 3! giRedl
BT AT HRAT ISl § | ITF forg st gt adb
AT, e I GRBA G A 81 W H ¢ T B
IF 3T 3 IUP! A1 TG F TSl e gl




S 81 D! Sleal-sTec! YD HEqH g Tt
2 TUfiT Ige JTETeR Tafafal ) & iar a6
2 Tifiya 8 oIl €

TP RIRTaRIT 31TA-311a AU ) Hrd- e 3R
s forredht Tt ot 81 wiuRr @t g8
HHRT eR-eR TR & Ho yw 7 off o St
g1 Fad IRk 3 IS fafafirgt & fore weraar
TS & Ibdl ol [PRIRERI & @
SRRFRrA 3R A I AT G| TH St & 1
T DI I o1 H HieTs d¢al ot 8, gad &
Hrdemar # HHt 3R TeT fhA & forg siaaer
RAMRFT@E | T0 T 8 3T faw
Aol Bt I Afs Tyt nfafafiat 9
aT o o R Y ST ® | e R
s TG @R W ST gl HY R oD
Tfafafidl & fow D! Gl St T Dhdl
gsdl 81 3pAud F HRU HH-HH e
e mTfa g 8 1 safad o1 ufkawr 3wt R,
AU BH a1 IRplad S, I
o UHiaRY 3iR Tr g Ty safad &1 IuaR
¥ fawedt & gA1a W o 310 gUTd STeraT B

JeTeR0 & oY, Wi a9 & fow 98 fha oem
JUHRYT BT 99 Bl 5, AT TgTadl & f7g
F1 98 fordlt STl D! O SR Fgad Bl
B, FAIR, IR, WCHA BT IUIN Hdl §
3R fe WU 81 @ U W SR Sfta=am=
H1 9T 8 AHhdT 8 | 3 4 fadhed W IR W AR
fad 3R IqF URAR BT Siad B1 Torar &I
qUIfad ST 8|

Al & TS THT TP FATSl | By gl STt
& o O qe9 Aeayul 8, 91 o & fou IR ¥
TR T SR Se1 & WY Y aqare

14

TrRIURMAT SAfe HHRAR US S & SHM e’
I Apfed dfedwa &1 Ewar usdal gl
AP dfeaRM Th WA R A ¥ =0
fHT S aret ddb-i® §, URSHd IUSION &
SUANT & fomT Hf TR R URfY® dfea=m dya g1
S F St TRur F A1 F 3R dfeawH
DI SIS TS 81 S TH 31 & TS § Jg
&1 YT HRUT Y - FOTelt & o g1 R
A Tpa dfecieH &1 Terdl 3 Siad $i e Td
JER TAT S Fobal g1 ddeR & TgaNT U
T AT T Siia & 4 F RE 1A HT gl 3
T & 1Y BT SR 4T SUTel/ SaTol H guR
3 & DR 3I TH 81 & WISl & Siia-ebrd o
AR R 3T U QR ST o T
fom fopft et afedinm ) weEdr & Shaderd
TR 2R AN T Sl o dfeaiRM &1 g 9
IN a% Ugd AT 3P AR Jahd TGN
fecin! & TV ged IR U I Iu%b gH
q% T T et it &, STafe 3l 3 aRg
& Rl & ' S S o1 T 30 91 adb
SHfad 7§ I g |

T I 3BT & USH Ab SIS, ghar &
T S A TuIfad Ied SR Afaadl B A TE §
| Hexdle & 54 I8 wfaq off gfran & e &€
T JUIFId Y SHeR Afaad! § A U 5, oHd &l
U1g A9 1 SRA I uHfad & St gy af SR w3 I
D1 3 qH Sifdd g |

NIEZCIEESIN RS G R AR N R EL
AORRMAT &7 gl 9 ol § 3R SR Bt
Sfeeldl &l HH HaT 81 PrieTH™IR & T
& HH & Wt FH HA1 8, 4T AT Y4 Jaeh
HieTEa! & o TR $HARIT 3R ARG RS
Jfeder R Rig ST B




TP AT, T8 o7 AUt U7 oA ARt fawRa §gd HH UMIfdd afaaal &1 Sleast &1 3fad
DR §| SR BT DIs 1 U e e sarst A AT 8, 98 SRUdid & ¢R fRyd 811 Bt
g e 8, 39 fERt 1 RAfv W W g aorg 3R iferd faciia Taret & SRS R |
FRP B AHT JYT |

15



WS T: FHRI BT sdTe T4 c@HTA

1. U8 &4 udl frarwrar 2 f s s a8
T 22 (Frs &1 g

Teh SR SR 1 3§ IR T8 3dl SAawgeh 8
ST § b Siee | See T 31 gfY B ol aife IR
STl Bt YFHT DI off G 3R GRAR 31 1 39
ARt & fo R A &1 g gug e ud |
ST &1 gfY T R Ao a1 Y it
e gR1 foban o =1fee, forgss urg

RS ER AT & AT B BT SHIHA Bl |
IR AT B fa=IvF g1 St T St & el |
HIRT ¢IH &1 SR BIdT ]

SgRI 517 T 9fdwm I Flar 87
ST 817 & T URIYE Tavd 3R 80T -

L g0 @ 9oan SUHS! ¥ qUTiad o= 3dht
U & 3T Il B gl H o3 I Fa1 R
A g | I fisfdl o oot 9
AHR BT (ATTNI) 3R HST (e13e) Bielt
g TSl & Wifed R gg d Hfes
HEQH BIdl & 9 IS 3rofte &1 9 ofR et
W A R TS Fgdad §1 3 e a1
Ted IHY AR IR od & 1 99 e
Hohrd S 34 9= B o9 &I A 8 98 ©
I% B 4 WY TS B & T 30 IR W
Bl & e TG USdl 8. 39 a9y Habd &
IR A e s o ad &1 g1 ¢

2. Silg & SRM shUfe B (CK, TP
TIRIORT &1 UIEH ) &1 7 J T61 g3 TR
e W, 3 @Y oifd &1 g B & fog
3T RIRGER IR & U WS S
ITeT | BTciifch hufe brg-Ief b Wl gail

16

TR Aot @ o famfea & of S S
Tl B

3. WiaR T &1 faHT HRUT e | d1 g3
a1 iR TIEH € : Sz
AACAHBRY (ALT), Tarde
SHEAICIABRY (AST), 37aT didec o
gISgios (LDL). aifd dft-aaft g
ol H 3G ¥ SFERE® U § dlaR B
SR T R® & ied 8§ S g iR
3 e B gfp & &8 grom 1

4. AFRR 7 T T U & g A ¢,
RIS Td NMGH fawr o) g gt
T el & |

5. uRaR # foreht i daftrt o 59 Sfta &t
gfd 811 ¥ gl | TART 819 B JHIEAE 96
STt €

o BT gy

SITASl U Sgdfie Rl & SR 98 St
T & IdTGA o fore fRTdigR ofiF & oy Iadfad
(WICRM) P a8 9 gt 81 F W Tt ghR ot
AUt & o ST 8 | 59 S 3 gy Safew
S & §RT &1 St 81 afRiedr &t e fafdd
UHR & SHICh Sffdl o gRT, I b T of o foba
ST 81 A TR, Taae It S 3 TR&or
T +ft 39 R &1 U1 9 Thdl § W A YRGRT o
e

1 SAfes o

Hel 1 37 TR0 & GRT 9 STHR]T &1 Udl el
for 1 ge1 81 o ot SRfews St Shem St ot
TR B g & R e gt g1 faftra

SIfee URTEuT & gRT SR &1 udl SITAT



7 favqga uikad= (RIe=H a1 Sg ) & J1ead o
T T el 8| SR WA & e
¥ fore fomeR S (v¢ Ta) St S
T A8 Wie Teifthage (MLPA),
GreRTS = RuaRrH (difterm) qut siF
RHuRiT o St 81 e g & gRI
STIARISHAT BT Ual A WR AR ITdg 31T
DT Bider / Haaee AT HIIYR a1 14 |
oRumy HI3ufen & wRkY 3! Iug g
Hiqsy # uRaR & fog Ao s & Jrar-foarn
&1 7a 3 gd 7 A SAfew Sifg meaTR Rig
gt &l

St S ST & T SIHH H 9T SiTdl
B, X PHERE I G SR &1 g9 fUed
e H 99 9 ¢ | I8 UIel &% UTe) garll o
3R TSP/ 3¢ 81 39 FURY § ufyd 1 €1 dfes
Ig U U ufkar & gad 3, safere ag wfaw
& MR & ot ) gavedt 31 S Al ShuA €
J T TSP 1 4oy & RedeR (MR, §87)
Bl § 37 aTg s TRl (HRWR 2T ) Bt
SHfew T Bt Temg S St B

17

are9=i &1 graie?

Od S § T&I07 Td Hobd S o] GHTGHT
SRR HRd § UReg TR TR0 ABRITD
BId 5, 39 uRfUfd & TiauRe ot Srareh &t
TaTE S o1l 8 | A=l @ aret Ue afsied
uferan g o wiauslt &1 Ue Bier 1 gwar
fepa ofraT ® iR &9 & Siw & frg o e 21
THIHT T A 3l 8 H &g &1 UaTl e ol g
AT AR R SIS I1 5I7e ! ArquRft
W ST A g1 ATO=R S ¥ o ot
HIRB13 H Hiee fewe e &t A & IR &
AR e S §1 % Sffd S 1 gfS A
o 7 We® gt g

T JHY TTHTA BT I Seg, T Seg U Ieid
IR R AR B g HRAT | § | e 4 =ty
STARY &1 Udl Idd g1 IRAR & G anll bl
ST, SMARIE R iR ITAR dieHIs &
IR T gferd foram o TohdT 81 39 TR WR
3GATS TS GHIS & GRT JfeId @HIe, FRaR
TN 3R SR A ISt g3 e &b savadmdr
gl 8|




5. g9 THR & ga & fafid geo w1 82
F. RSP eR fafdeer

SR T TRR & AORA! F 4R- R FHSRT St
STt 8, SIRTT A Y U TR R fasivy &
1y Fafird e sd 38 1ot | AUl &t
TR Sga HHART B S PR 511 9gd
Tyl €T B, drfes IRkoHT &1 §1HR & SATa TR
¥ forg JaR favan o 9 |

TR & SFAR ARIW &1 §R A He & 3o+
IRIAMRE ! fG@HT AUl b Sl D!
AR 30+ iR dRfiRe a1 sifegueHa 2Rtk &
U H 3§ e

T fafse & SR SrRydra & 3o i udemor/
Tegich SMAfoTd fT ofrd 8, fo s SiTuR R
ARORrsi & ST SEard BT ST 6 AT ST § 3R
ARt 31 fRUfY BT e T S g |

TP TG B & BT Yoo B B Q74 ST ST
3RyaTd (fFafas) fafirs ud fafkiy wermr #va B
g fFafid e & foe adieron & te & 3¢ & gr
Tedioh+ a1 ST 9gd HewqUl §, I8 U qaierd
TR a1 81 Rifecres & foe g -1 Aeaquf @
f 31U 9 ) AIGURMT 8 B HI LI § drfes d
SIeg U fee el ol {3 [l off 9o | Faffd Sita
3T Y HRATS B! =N T HRA B WeTId Bl @,
M B SRTHIT et AT $1¢ dF sifafa Sifa ar
Sffafad TRl o Se | $& ISR & T $R
31Tk YebTae, ARAURET Bl &ifavRd o) Thd &,
TN MIF § & T3 W a_e &1 fpfraiidrdt
DI Q| HIRTORE @) died 3R BB B Bt
& BT §TE XA SR Tga & A HRA & g
W HER Bl ATLHdT gl g

T Tt HIRA 1S HUR TG Bl § SUBI e
o ffSaIaRitRe ot dera o foar o anfgul
3T 3T ¢ I B 3 HEIHI H 30 Slaex AT

18

ufRrferRe | firerarr (e =msd | 3o §=d i
RITPHR / 9 Wifere RN & 3 78R
ENCACICREEIISI I

39 Mafid geaied ¥ oo famd e fhd S 8 o
Ig ARkt ot RS &1 gxifar g1 3 e arafket
! Fafrfea T Hl ST aRd & -

EL|

fIfRTe Sl IR I= g4 aTcht dTevd o1 fafid il
< T ST § Tfeh AU § seerra &7 udr T
S Hab | IGTERT & forg At

et & wifa &1 dr

g ST Sl 1 RGeS U1 HU1d BT 3 Bl ¢ [T
el # Rip e a1 wurd U1 g @ § 2 T Sl bl
Id 7 &< giaT § 2 T T Siist & Tfa=iadr & s
T & o Rdama (2T HeRdl & g1 H |
e R gidl ¢

B B F UG P A4 (TT3H BRI e )

3 ¢t AIURR 3T dihd &1 Sifd B H Tg-H
B € 9 I T afYi TR W T &1 &S
Tfafafiat smy R R achifae # Fafia o d @
Tl § SR Bl A de IR So BT I, T A gt
TP T BT T SR TR Q0 Hiex ga- & I9,
%o g dfeal o &1 ag| a8 wulr § 8
R S5 31 Hg@yul BRI 3d § 5 fRufa 359
Feel 81 2 3R SUER B9 ufafpar 3R § | g
IR R 5 A eA TR ¢ & -

Mo 9, %0 Hier Ie & 99d, 6 e d% ge- $I
1 Uga g3, 4 Hifeal gg 3R IR &1 JHY 3R
T TR et He | 98 dIAR H SRR $©
BT Bl A T SIRI F e JHY T 3R T
T AR 9g1 & 1Y g1 ol g1 3 S I
TG 6T HedTg- B ¢ |

W Pt q@UTS TIfraferar



e & o= & [T B J@UTT B Y TR
SHSR! U HRAT Hedqul sid1 g1 i fapait
TESIdT A ST 37U+ TS R Ul § ( STeRU &
for il & 1= BT, TTer BT STUNT HRA & 91
. Afsoa fafean

ST S & 30 & forg 73 qanefl W AR 954
IR MY B R & | FSAAAA 3R SHADHIE b
XIS o1 HIGORMAT DT & DI §2TT G |
FHRIHAD THTG <@ T 39 SHRY & galrel H -5 15
garsil & 3 4 wiow # fafofaa fa=m Fo=n o
CEGICRIRSE I
o RS TR WP IDICHIESH Al
FiicpResey it Fgl oIl &, SeAe! §
ORI} B ddhd SR Hiex e &
fiRTae ot i @1 AT A & o TwmaT
Gang g |
o WRIGS b IUINT &1 Y W& ol Bl el
T q Wi U Y Fe 3R I

WA 9T [ § Heg HRAT g

o TRITS P THHE I I, fod 3R i ot
T ff H9 1 B

o WRIEE RO WIAIRM & ST B B
P gl (g Pt agpan

o IRIYS P MR WM aTel THUM (A5
Shdey) &1 QaiJAH e 3R Ifehd ®U
W FADI AHUTH Td FATl BAT SHTIRIDHAT
H

TGS TG Y& B2
o RIS IYIAR Y& B & [T a8 IH
AT g Td Alex HhaRM (oY gle, Sifear
T 3R IARAT, B W F IS, I

3I4]) H 9gd HH U1 DIS daad gl gradl
B 3 TR FT Wi ol 1t Hgd €, ds!

T Wi safe), TR iR Wpd H 3!
Tiafafial| 39 34 o sifaad werdr & o
Tl § Forae! 39 saadsdr grft|

& Hiex G § YR 8T &' 81 Sl 3
TReg ot FRUfy v B & TR 88 o
Tg T AR W 4 6 I B IH & o d BT
T g ]

o WIS HTIUIR Y 8 9 UG AP
AR ABTHR0T HriHH QT faar ST
T, 3D ATl DI AAI/BICt dadh
@) BT AT i B Bl

o TSHI IR YA TIWDI (SN 3F WA TU
T8l T IR B) A WIS HT WA Th
KNI U & 3R sH@! o0 Rifb® &
1Y Tt BT A

o T AR BT A § o TS el # ®RiaS
BT SUINT I IR H Y= 5l T YT TS I
W T Y Id IR T@ U, I TRITS Bl
SIHTA SRY 3@ Ifgd Ueis! 3fd d W
0 4 Ia | Ry §f|

o i -THdCH (S 3 Wdd ©9 9 gl I
&d § ) Al § SHPT I Bidl § g1l
DI ATHd DI THE G| ThIANIT P T
@ I DY e HRAT 3R 4 R geT
Teth Hrdemar d iR @1 X & Hd
HATI

faft wR:Tgs garsar

o USHEN OsfEeE) R fswsere al
THR B WIS § o T & J St o
TGN B STl B

o RIS F I IYD! IUAKIAT, AT 3R
quyTEl R R gl




RIS BT exdie T dR R A A U& IR
IR EGIE
USAeH &t URMS Q1 0.75 fcfium
EIRIEENIP LR R CE RGN RS IEa
1 0.9 fiycoms ufa fearm ufa =, ura:
HTa|

PO = | Ui gAY ($D °eh) F faw
IER | 9GAd <1 Tl §, o
T:RUfA H Saerra, e Fisha,
THTIT () Bt HH , 37 Tl & (o1g, gal
DI GIUER T IMH & I R 9 37
RN B g et g |

WIS P GRIH YR dx & fag =
Al & o e TTE G 1A g, § =
1 3fed IR F T, TS Bt ufafesan
forat oSt & TUT 3 &A1 BT gUHTG Forab
RI% YTH B S THH § | B IR 3 TR P
Frafira selfifed Sifg & SRM & =1 arat
R M & ST 3

U &t 3HfUHad WR1b 30 el
gfd feramm v fe d& A & At § au
fEwrreaIe 35 forefiomy ufa faraiom wfa
feAmI

TR WRITS 5= & oy Sg-g g1 s a1
GG A U B Hfo-1gal 9¢ o ar
B! TRIH HH B DI JaATg & et 3|
R 39 a1 Aol Weafere gRigar &
1SS 3Whdc & (AFU BT b HH b
q1¢ fer ST 8|

g WRITE B TGRIH Y I & J1a9g
goyTal 7 oRT off St 7 3T iR R

20

JGd B I © ) 59 &al Pl §G FX B g
T B R Bt 2

WIS P STAATA 3R gHHTE (1SS Shaed)

o T4 Y TP TRITS WU R G & 91
RIS Hafd GUHTAT T Felrsl BT
ERCEUISIGIE

o WRIgS N gdTH F Seget & forg
34T & R fafdhea &1 T SR §
o ug fafhede a1 aRaR gRT ge
T forT ST AR T | S9ehT SXHTd
Wikmfore $t AR & € fear s
ElRY

o I H Fafid §id & 99 g © 4
T WIS Rt Faiferd gorymal o g
1 3o AR T TET, ToH, THOT ST
& JGad, BTgdl BT WA, dgR |
(T 317 BT A fored gaaht
el oIt § ofR ¥ fiR- R eht St B

o 3R RS U HH & JIavg A5S
Sthac $1 3A Tol 81 Udl g, a1 adTs
ST Tfard gielt 8, iR w_ras aRkdt
DI §G DA & IR H I BT STaRgbdl
g1 T Hudl &l 9=, uRaR 3R
WeIfere ! e R Afadid wu 9
DA AR

o RIS H H ot s o S HRAT
ElREY




aiidfl ¢ &igs & g gwyTal &1 Giere faavr oiv %! Aa3d & & g &1 S gl

RIS Haftd goural | faawor w1 {5 9 1 A=t 82
ol &1 del, TS WY & I I U5 3MBR DI | I g I AT 9gd oot g, TP ol
Hrerar TATE TR B 1 WRITS A1 ¥ YW@ Fgrdl | HTIRged § bl T URAR s Irgert ¥
o TH Iqferd SMER -1 AR T
@@Wﬂs—s’uﬂaﬁ e 3R M A HRT= WA-UH B I Fraer sRa- ey, A ok
EERCH 0% D1 Ya4 I HH Bl dlgUl
T FIIIAR A TG | STAS A THIIT dSdh! B gaRI Bt ST | (i Sig & U e & U A
ot iy Rerdem” T H SIS HH g gl o ?ﬁwaenﬁﬁﬁa@ﬁmwm
|
I &Y (BIUCIM) | UAP FAHdd S & GIRIF Yadam IS &8 URR Tl gl fierdl ¢ af @M o 0
(S URR) TR ToR IRt STt DT AT 3R ToF B HH ST, TS UIR B
fdfd s o faxn & ugen wem 71 afs S99
I T8 ST § o 31U fafdheaes st
TS & I off Thdll 71
fRdfewH @l sl | RS & AT A HH HH IR W | I8 3MHAR W 71+R JHE1 761 @ <dl § sead
&1 3T e STl I STt B B SHBI Wi g
UM 3R 7. fpRIRTaRI A 3 31fd <d I1d €| SR Y T D! Gd1 BT WA B |
B IR A0 AT | T 3R G BT 317 T A wild & qHI e ¢ & Sk URIMT
TIPS DI AT B Gild Bl AMGT
T B U IR G | DI &1 A St Arg
CESIEIEY
SIS (RETEfeH) / TeHag, TC Ao ST A TG N | STAHT S B IR S 3R TCIIS T
LRSI BRI 2), ST RAPI Ge HaUg | ST b1 o Fhell B
focia UfPe SR @1 | 31T, BT | g, T | T M6 &1
JHERT (U T W) T g1
aifeanfee RIS Hifqariee & Yeard &1 HROT | Wfareg 3R 37 Teith ga1d &) 9rd § Th IR
I IHAT 7| fSUwSDIE & Tqry AL g1 A A7 IR gRT T 3aTS
Aifcrfae &1 JaT 31w g g ERRISIEEIE
Bl § o 3R % it Sirg & g fet ot A P ST, T 3R ST Wb " & ARY
ThaeR H1 WaT el maﬁvwﬁaﬁﬁﬁqﬁém g%ﬁ%w%aﬁnﬁwwww
| |
ad H faeTfid St & TR & YR W 9P| gdl
& IR W T 51 gl §, 39 91 HT T XD
{3 MUB3ER | HiekraH &) A yafd gl
A7 gfeRen ug ufgd TR WA & SNRH F a7 T 3R | DI HIA/BIC! I (ARIeel) BT CIbT 3R
U] T YehHUT BT qRd SelTel HRad| WA | WRIGS oA 9 Ugd & ot & g wpif
DI S B, T AT S ST U BT FaTel
T8 € SP! gford B b 5 WIS W e T8
faRiw U ¥ He@yuf 3 f T I0g § wRIgs
o g1 e, Tt Ht g1 H 24 6 9 31
T qh 3T gaTs 7 Y | TR IS 3
SR o1 3R g1 THHU 3R Toift ot fRufa
T IRTS &1 WGRID DI YD TIRID T Bl
T g
B R (RO T A1d-43 1 &1 foadT §, Fifes 39 | Sievd © wTeT IR 91 ¥ a9 | avd uerd
RESHRITR: AORMET &% ¢ gUUCH HT SR Gl | HT A9 QGF B, 7 A&UN & & g+ W I, Bl
wrEafRmEt 7 eifa) 81 T3 & V1T <1 U 39 95Ard & B &HAT DI ST BRI IS Fobalt g

ROTe fa=ies 1 3 =feu

21




. gTHIAS ST

ST ST & IUEAR & GRM o TU WIS ¥ F3
BTHM W AGRIHS UHTT g1 Jhal g | o, WY
B @ &1 IR IR T F6 § Tgre) 3R
TR (fydifaa diam/freiRawn) 5= &1 3mg
F IR HE & 7 Tg 3R [HUREGRT & 3 o
8 & Tl §1 37 uRfufant & ara fafercas
TEIfehTailioRe (I Sidex) & TRTHR ol
SRR B STl B

BleT B 3V Gla-1 [FRRTTRIT BT 3T & 31T

WRITE & ST T IR TR MY g+
JUIId 8Id & | S &1 %G 1T @ Il g | BIeT
Fa AR fHRTTRIT BT & Y 31, Arel e &
fere fian &1 fawa g Awar 31 Bier dg fhdt o
fafercita Toar &1 avd 8 9l § 3R

TR B B g3l Bt Agd famre Tt
21 3o T ) TS SR P IRTaRIT R
TR TR TG T ¢, T IR <1 9 |Te b
S UR dR |

fHRIRTaRT Ul &0 § 3 d%, 99 dP o=l T
TS T 1 Rt 8% 6 AR & THaTs /e, bl
BT B [AHT B TR BT S AR T
I TR de B a4 cm U af A HAG A
3TY 30 g Slaex a1 WRIfeRe ¥ fird | afg
OO AT 14 99 BT A H <4 A FHH S A1 T8
fhRIRTaRUT # TS & T Hhl B

gl gralaer T

3R Tdex B! WY g H B $ Yobd firerd &
I 9= B IAD! FARE H gTHMA foU o wehd ]
SRA § yHIfad sl § Ui g o ST &
IR PIE WY THHRI 181 6|

awcteeel Rt

22

SR BTHM B! & WA, 1Y B Y
g I & forg +ft eaquf 81 &
fafdreae gt gl Nt & A w1 FAvfg @
T g | A Sider BI AR & HH QRIS R
SUER IR [T STl § | SRR g1 8
9| 59 Gt govTal &1 =i SXaETa 9 Ugd
39§ P o1 B

ufgTa R, ¢ & SR Rud gt § @R
ST HEH U g BT AE HA1 & | T§
HifCTd IRR B 1R STAR a1 ae I Fgea &
Heg FRal gl

s P i o JHY ¥ WRITS & @I g
TRETaT 7T I 1 U1d BT 5 IR A §,
g URETal 3 HT S0 FHgalTal 1 Th IR TGS
& HRA & 918, IRR R F o1 Hifdaa s &
B AT HEH T I & | hifeaer 3 foem TR ot
1t fawy oftfRufa @ foed & srmed 8 S ©,
SR TRumRaEY Tfg—a Jde I0d g Sl 7 |
TH S B TR BT g1 Y, WIS B
S §¢ el fb a1 ST A1ty | AT (el THg
RS W E) & U U A gt anfee i 3
fuffed &R i R d1ARY a1 o HRON & 24 €
3 31 T I GRS Tof A U, S 59 gt
TS QIS Bl HY A1 § 2 3R g Amn & o 82
fobalt fawe SR & 999 1 YaHS dic T W),
TRl BF R BT b TR TR(TS BT ST
HRA 82 B VRIS ! SHfARed TR, a1 g
I, SRevd B bl g

TS Tohe & HH TEUT 3 : SHAUS YD1,
RReq, Addl / I, Yad | @ ™ foh el ud
Tadary § el 3R SgiRf 311 ST




g. fpforaaddt

SRA A fpforardRdt fafid HeRd! & Arend 9 Wi

P! A GHY TP 3HAUHIH URING &HdT HI 9918
G H HeE HRaT ]

SR & ReRm e Prafiid ade @ Heg a7

W%
o TP YA &1 A BRIl b ATHH

TIRTORMAT § Reera o1 dife Siel § dgpa

3R fagpfa 1 s wm

o RIS wfeadarsit &1 Seg ¥ Sieg Uga™
IR R HIRI & SIRY D! HH I HH
AT

o gD UGN Bl 3h! Sed b fouTd I

3= Fuia &1 3R 3w H 1 gare

1 (SR, SRy, ey 3R
e )
o IfYF T 3Hf¥H GHT TH T AT

THIR G 3R ITA 3Harei ol

A P! a8 3a B
o YT HIYHAT I AR TR @ &

o, g A IR U1 ) 1% B B d-ieh!

R dob1h] Gellg &l

o 3MTU% fhToRIRTURE GRT YIS 715 HeRal
DI YT §1TT 3@ o fore I-1apT it
w0 Y forar ST saadhd g

o YFHI 3MUPB! TR W U feAaai 9 qierdt
g1 fpforndRitRe & g1y ey 3y 3o

¥ & fore v I et FReffa e

Aeayui 31 gl b +ft GHa 3 foreraf 1

T UHR 41E S 310k URAR &1 3=
Tttt & fihe dodT 811 Samexul & g,
e YoIg T I5cll © ol AW & Jod WA
M BT T 3BT g1 qhll 6 ARt

4 & forg Ayt € fob g Fafha
et &1 fewr 81|

ANEERIGER R ISHEEE NI Y
R+ AT IUd A a1l veRd (T
TS Y HiGURD H Udh 31T aEg BT 3fgHd
B BT ¢ | MUD T BT SHD A4 ST T
IS 81 $S Tod W g AT BT S
B A & | HERA dgd Yb aTell Tel g =Ry
3R oM SfIF §H TR 3R TR I TSl AT
AT 3 TR B 1 Bis i Tfafafdy St v 5=
W1 R 3T Y% U HRAT 8. IS Wienfed
a1 ST 91eT S9N U AHRIAD JHT TSl
gl

ATAT-UdT a1 = B S@UTA B a1 Afad Bl
®1 TP AT HTdrH & o Tohd & forad
fafefad aral &1 e fear S

o Ot Eow- W SR/ AT AR KA &
TY-TY GER B Tl ¥ Pi 718 ¥ (ol -
SIETaR AUl & 998 &I & fou se
& fow ot o 81 JareRur & g et &
SWR-Uls &1 fged (¢! Thfer), | ot
e ew @t orofmt @Réw) |

o NP

o rfae

o A &I HId IHY THH bt Apad o A
A o fog St (Reew) ugr!

o Taie IR & foTE QIR geb S H 379 BT
SR AEGTTR 81d § |

o UM WA 3R ey, ged & B &l
! T I % 1Y 7@t § |

TR & 91¢ & fAHTT & TR H TP fpioradR
PHRIHH MU P b g -



TR DI T A S DT 3R oY B A 1 WY A ug=A a1a 918t gudA (A1ge

st Pl 2 T S i)

WT;WW B ’ S ¥ fore fewme frg MU § o SR
aﬁ%nﬁﬁﬁﬁf%@aﬁﬁwﬁ et TR & forg &1 €1 FRefe = & et
2%%11) P! 3fod FRUfA & T@HR Ao &I T H
< |

HHee PR gl UlcuiursaH gied faftr

i . IR § g8 S ST § | U8 WR

I St 7 ] 1 gt 1 SRl & T B, gl ¥ e A e
P e Sl (R e _ B3| 3 SRS 3R 3 4 ftbe g
m@w:.nw&mﬁﬁwamwﬁ O S Sy SN
T IO St ey 1 61 5| 7 S S O S
ST AR 1 FTal 1 s R e 2 Pt o1 S R A
T & AT §Y 1Y Gpe SR HiafRmEt o S

BIR ac B! Wl A PRl B

T W A gaIga IS 3R ga1 I Iaq ard

UGN B FeTal ol Algd| T HIRd 4™

oF &Fdl B S B

24



AR B oGl S91E I Bt o b+ aTelt adl S F© SGeRI :
TG DI S P+ dATlt ¥ T Had
31 AT B} oI GF TTed] HEva

Ig HUS A S Uz
Araufat # =g der Far
gl

R & g = A & @ v
VY it @1 W @ | S
Fr ®ef FT aXF o AT

N T IS FAA &€ 5T &
3 g7 glaRaa & Fr @i
o TE @ PR oEn

g gt fAsfaat $ir
AFAfAY F g dgr Far
|

25



B 91 A R HHR Gt $T P geq iR @ Hid T &) IS R U &) 3BT (30 Tbe), R A T8

IGPR 96 WIS | gfshar algvrsu|
3(d I ¢ BT I8R B oW ST 81 Jb hall g HIT 3P WY 1 S ArguiRml # e
iisel kG

AR 1 R ¥e FEH @S 8 e

g ATE F & TR W THGH WY 3@ T,
SR & =TT &

UFHT 3 TAT Hedl, Piga) 3R FarS
e et 3R e A7 S anfew

T & 918 3 WA A v (15 IF3), AR A TF
gfsRar gletrs Tl

IE FUIA 39S HY HT AEIRAT F @
3R ATt oft da7 FA

IR B NP He PP @S 81 W1, o) afel @ T R B! ged A1 TS ) fRaR &b TbeH Uy @
$aR W 7@d g for® gt wirga FUR & U9 I fGaR WG |

26



GIRT IR THEH W1 W, 36 IR B 4abT ¢ | g HERA M0 IR Bt AORE § R sk
ot OaT et B

T € U1t R AW &) 3T 30 Yobe), R A T8
Ufehar qlevrsu|

aff A FY F TR W A
Her W ¥R F FAS W
A e A3 F fF
WE qFHhT g

50 YHKR UFHT AT TEF $
&Y, d5 3ryar Hy3 A
FEIdT & FHha B

Ig HEIT T Flgel T
Fa$ & a7 i FArEefRYy F
Rama de1 FIar g1

bt 1 Heg ABT B TP dTell HIAA

Tl 41 AT W @Y AT 139,

Rar & frdr ggea @
WEIAT ¥ TSI S WERT &d
§¢ W & 91 FI for f qE
aF F AT

qg HUId TIhT T@A
AiEafRaY & f@EE dar
FIaT gl

27



wef g1 A W Y AT I3,
TRaR & fd geer & werrar
#%“fa‘rmaﬁgcﬁﬂaﬁ
HeT @A §U IW H WG o
cIED

T A NI T W A T (30
¥%F), T @ 97 afkar QeTsTl

I§ HAT A9F oG 1 Aol
AafRt & @aE der A R
forelt ot Hag AR Tog DI (WTTd BT &1 JHA aTel A

w97 A W dis & I Y ¢
oY, WRER & fRdlt weew &
EAT § TF @ & Y F FHNT
N WG I &l jf

IR & qEe &1y F W WG H
cIT I ol AT Fog AR gear Hi §
A5 §U 3 WE A Fog W
msagrzuﬁl

W S A ST WA e (15 @), AR
T I UTHAT QIS T

g HEa R IR For Hir AR
#1 & f&aT Fa B

28



%l IT AT W U¢ & g 3a¢ d¢
a3, IRIR & Rl g A
AT ¥ AT A WU g gy
HENT &d gV,

qRete & gEX §1Y @ 3 v el Y
F geod W ABA § Fog W IR H
e i
18t & W §r 3w (15 %), R A Iw
iRt QeI U
Ig FOId 4T Fr ATy F R[ue
dar Y B

B A1 AT W 9T & o Jal¢ dC
a15d, IRaR & et ggeg
TEEAT @ AT FAX WOF g &
HEWT & Y,

IRete & qEX &Y ¥ 3°l T el
F F el F WY @I §C Fed
$T AR A [T di

NS 3T AT A s (15 AFE), A
DI I E RIS

Ig FEd N AT Argfy & @ue

d1 Felt B B :
TIOURral a9t Ue™ HA ardt FEd St €1 3P il AUfREl S 9TeR ¥ @ Ty
s 2 o HrE R 3 f R b R T4 & fAuia o S g |

29



B A7 AT W @Y ¢ Iy

R & gef WA o, TRaR &
frd werw #1 Qi geal § d A&
goF ¥ gt o ¥ fw +E

T 9 geal B 3w F A f
Fifdrer M
@waomwm,m@i_.
Ig 9iar Qs

I FUIA 39S G T AT
F A TG F 8

e I Ac W dY AT T

R # ged | Ay o IR 0w A
frer & Waler & fFdt wger : |
axal et & el foE & AW A
WG god T AR a9 & fAv ag
9 A9 el P T G A Y
e Y FIAT A

VW T 30 A$3 AR 9T, R @
Ig 9fHaT qiemsul

Wmmmﬁmﬁf
A FaTT HYCl ¢ '

30



% W diY @3 ey

R & & ST gu 9 5 F IF ¥ 3w
ey i Ffrer : " =

VA FAIHIT 30 W$3 IR aone, T & I
yfshar grersTl

IE HAIA HIH 3 B AWAREAT H
HAC! 9GT I F

i &1 AUl S Aded Y S arell $Evd

an—rlaﬁmwmaagc g M W
W!

R v g1y & TR # oS, gy e
g TfRT 3 T @l F TR W
G Ty ¥ Y AF A @

9 T AW A @ G, G99 Fe] d9a &
TIFITHAICT $T g FR A WG A0

g  diT FF aF IR G Adhal B BT W,
50 FEd F ¥ aX A IR T & 3¢ IR W

I¢ FEXA @ D AR FY AT TarT
W &l

31



TR

% fouy fRufd & g9R IRR & fafie it IR =9
A S 810 §1 39 B §H 3 I1 TR H8d g
o9 BT & (TWR)

I T & GRM UGBS 31 9919 3R 5fgdl 31 fapd
-0 B A Ab & RIT 967 & 71 (QeR) W
&1 &1 §gd He@qul ¢ |

Jod I Uid 3R WRI & o 90 f&3ht o1 Hior g
AT FHf IR S BT 518 TEd gt A1fey, snesf

U Y 9gd ST ! g1 AT R bl b A ATl
e & g1 =1fewl Huif o1 I fewan ot Wen
@1 a1 10 f7ht iR e Bt R g1 g3 S A1y
ol B Pl & Ul BT ITIANT B & forg Wened
HA1 AR, oY D! HHR P! TgRT 7 T |
BTl & oy omRwe &1 3fyd FHars IR FIR I g4
X TR B A1 cllfeh PIIT Bl SR H AR
e Ib | 39 ER I Sl H Fpb1a U1 $osis o1
IREzal




TR & ATHR & dhs! W 9 3R @S &1

F$3 F U G Todl H g 3R
ATH 3T - 3T goe 57 did &
daR ¥ WER @W3T &= 91|

arfe WY 1 (Asfea)) aaR=ay F
fRQaEa T W

B 7 ok IR A R TR &l AR & JeR I TS UHR ¥ ded gU o= fhdid Ug Tehdl § a1 Magd
PR P A Y, oI S 39 feu e for & feman BT T PR JHdT 8| 39 UHR T T Sraf 3R
T8 Ig 3R & BT U di] 81 Tobal gl 39 T Bt Aot & Ygpad & T a1 g

33



Y .“‘ \\‘tj

B g7 fRaR W e FI W Y AR & T8R ﬁ@%aﬂﬁm

I AT (U & 9 der) B ATl Y a Bl b § g XAl gl Ug a1
TAfISH ad gHY U & 9 el off ghdT g |

U< & e A Sfg1 =6’ el 1 3R Bl § 3R
B & foTT ST 8| TS foeg! 3R gl # sy

e 91 B A7 78, WR Ieel AddT o) df U SieT afbar (TRICTA) UeH hRAT g1 39 UPR I AT HHR 3R
Feal & 3P - I & ST Hegl b ol BT YR gl T AITURRT & e B dH BT g |

34



§IARY & e SR A & R vaRd =
B ¢l AR
T HERd AR TR S THTEt ST

HTH B! & 3R 3] AR & Sfpe
g1 IH o R 5 ¥ U5 8 Y& I fean
WY| a7e H R B § 9= B 3d g 8|
Tt et Heral & & R R SR fam
TG & o ST Afg Ul

& §fEdl o1 T
SR WY gfgal & ey & gUIfad FHRar gl

9 SRt & 85l HHWR g1 ol €, 1o g 8T g,
el 7 @l & v o wt o1 It § o aRaR
TheeR B B YHTATY ¢ STt & | IRk 3R
STl # HHEIR P a0 A g B 551 U AR FH
St & o wpiferaiRrg it w5 § 1 I8 FobTa WY
¥ 1Y Il SdTe 3R o 1Y o H feawmd
Tegy eI §1 HHIR ik, #1 iie
Tfafaftr, ®Ras R 3R AgafRe & sRiqe &

35

¥ ®I 153 30 Ydvs dd §-1¢ XG-T A1 |
A3 V4TRMNTHE IRFL0F 1537
HIYH IR T HIRA B! gy

o off Hud g, 7 B € R HERd BA
&1 TR &1 AR U, U8 ! feamreraf &1
LEARSINE IS

HRU GETI HHAR B STl & | gaAPb ° IR TR off
TS H haeR 81 STl & 3R I 1 Wl U J e
e Sprept <fir & i 81

SUHS! § YHIfad TS - HH 3{TITd aH R
0t v 3HfRY- 1T (Shaer) & RIGR g1 o
gl

SIS} J yHIfad dss - HRD haRR
(S fodt wreror o).
THICAIRT - 90% Sl H Ig g Hi gl b1
T SR FH1 U el 5|



557 ®1 waws ®1 [T
. 85 G5 P e Fraw @I R T A

TSI & NI ZA T Ga b 1Y, GHI- T
W g sie ez g

T W (g $1 5Eh) TR SHr &1
TdT o R 3R U WgTd U 5d g
T TR W AT 81 el 3, I 9 9gal
TIg® g1 I8 I o1 gl A fawfa &t
S H g g gl g

fapfd & 811 IR 8 U A1l H Tai-X 3=y
HRAM|

IRR T Shferray, wrem Ry, weadt, faerfi=
S ! et Rufa SIeA & forg vaa udteqor
FRAMT TS g |

36

. &R Fuhel b ua @ SR B S

W & AT ¥ I B U §R J19 A1
Gy

o QIR SHuf THI-X TR (ST Wb ) Th
R 37aRa (fbdl UbR 1< TEI T ?)
e ot et gigat (SMHAR R W AT§18) &
Y W g7 Y AU B

BT &1 e ura

o T IHY A (@71 Y 964) BT &M T |

o TS nft i TAR T, I Al IR Bt
3T Rip e Bl A Bl v i St B

o FaUmR T IR 3 § 961 &1 IR
B ARt o & S 3R 4iftr & e
B 3R dg o) 531 & fawaR &1 wweA FHrdh
HI



o WA IR B G B ES DI ue! RUfa A ol P ST a1 fOhr o} & eTeH & fore
TG & o IugiT o e ST, iR 39 Tt B TR

R 1 ifcrefieid s @ $THT &M &
. Rrras g o el or e @A el
F FYH ST 911 8) R0 34 grar iR FHGN 51391 &7 g9t
ar anft off = R TR 81 §, S Wrsa . Frofte e TR T e
ol 1 et 4t e . RePRd A ER e @ = o T
551 & Hamv HT 5T 3 gftaicy/ garssil & aR R faerftq €
v e e e T S P A T &
o SR, B ) T . mﬁ%@mﬁaﬁwmaﬁm@y
T8 7 A e gfe SMER T SR} Bk yaied 7B & 76}
. wafe e - firet o1 <g1 8 <ff SeR Ao & werg ot
a1 ST IR AT g% 1 wieq @ T F% SR e 3 e
e, 30 IRY TR 109 T T | gﬁﬁaﬁ/méﬁﬁm
. S o o T R A wam 2, : gﬁ;m%,ammaamam
|

I W ger (harR) R R sedl 8
T e R R R FRRT TeH e o fire= & a7 & 3urT
BT TR B AT 8 | cifp ST Sfee!

o TR P GRRAE TR R IS IR
QWWWW?W' | URaR 3 URe 31 Ui $eeT Al
o S g onft g A A wem AT R, R FeeR & FRAT dic T BT UE HRUT
3% R g a1 el oft SR Y 3
Rcife 1 IR ¥ gRT e fpa o

o FITIR R 960 AT Tlcdee BT STTNT &

gl g | Rl ar sfen & THg g1y S

37



TR R IR & Fgol SUANT & ol $©

JRE & IUT 6T M 3120 Bl &, 9 -

Ry ofe Ry T U <R

TR Y TIER I T SRH Tdg! W =y
BIELIEIERG]

O arelt Fagl R ge- IR AR 4 19
¥ fore =2 Y T ot QT S[m ug =
Bl

FaamR I foR, R @ Hie a1 fadt s
RITIARUI B Igd FaeT q de |

Hﬁa?mmmam

77 & gean ) eldwior @ s wrd g il

dqciiqg.

38

TR 1 d1yed § fhyem IRd de &
JTINT|

MR T g & VI R Udhe- o forg It
3{YdT SUS| DI A

H & e a1 Hie a1 317 g el SUBHRUI
BT IUART B

Hifedl & TR W g Ied ¢gg &1
AT B

W & gl bR IR TER & fow udhed &
forg fei 1 ST B

3Rl SUBI



9. fea ofik | a9 # e AUl @t
@

TS - U§YH - g B @YU

foe @) giaRmt 7 off fsxiftr Aie gar g, safiu
fexifth &t Bt @ gou &t AraflRat ot vfaa
gidl €1 97¢ § SR & 9g1 & Y ged Bi

Ao of =i 8 S B

IuHS! U geyg, dHR & 9 & RN & HIfId Bidl
W&H?ﬂ%

o BT - fGd B AIOREl B
qyTfad g

o AP ysH &I T H TSTSI- GRTET

o TGO I A B3P ST

Ty B 3R SRR ggd 9 N 3R guam giar g,
g AR A&0N & [9b™ & o1 81 IRg 37
SGATd! Pl Ofeg Y Sfeg o@T ol ey 3R =g
IUAR fordl ST 1|

HIISUD HASHE BT Ie 2 o, fadt & AHURE! &
forTsdt Prdama &1 Seg ¥ Siea U @ SR
SUAR HRAT| §ed P BRIHAT BT STYRYT oo
AR 3T g & T a1 TR A A S 6 a¥ B 31
REAERISIE G Y

i H B J HH TP SAd DI SaRIH (S3Tei)
3R sPIHISAH fobar ST =nfew | a1e & 59 ara
DI IY TP gad DI BRI BT AT Jedidd 83
< I1e @ B A HH TP IR ST =BT 10 a9 Y
B ARy, O ot iUt & deror b Sd €1 afe =9
A AR (feFT < & ) g ATl BT e d
B YA BT Ul Il 5, dl HH J HHE 6
T B a1 3ifyeh PRI @) srazgehdr 8 T B
31 &< & gad &) Briemdr 31 Sirg SIS,
SPIFITEAIT IR SIRET® Fifew Yo SR
(TH 3R 3TS) & §RI BI off Fabell § | HIFSTD

39

THIIR3TE fad ! AT 3R Bl Bt Tt Sfgam
AT | U8 geg & HiauiE § 91 A B¢ 9eda
FHil Ups AT R

SIRH P ATED (HR) HiESN Bl U ged B
it 9% BId B 1 O IR SR S 911G &R 3-
s A1 B, Aigaraii & g8 S oot ¢ ifp
3 gad | Wl Al & fea & geensfi & qum gl
3R AT S Wbl & |

o THHEI DI BN &l | il wul
& TIY-T1Y Sirg § afe Hrfsammd urdt
STl § ol I8 Hahd & Gals I bR Bl

e 10 U0 B IY TP BlieTD Ha-H AHE
B & STavG, Garsdl ol Tfed Fiifh S99
faet ) QR W & Hae e 2 |

o S TR RS B RU W EA §, 37D g
& VS0 I/ =Y F 3= a9y (3
ECSEIEANBUNEIRSCRICIHY

YT D1 AU B @

SR O TS IS BId W1 &, I o SR Wi &1
AU AR g S 8 | R 3! BTt &
UHHUT B BT W1 §¢ oIl ¢ | TE SRR Wit 3R
BT &1 AU & HHWR H & Fed g1l g | 91§
A 9 &) AIROREt @ AR HHR &I aoig o
I T ot Wi o A HSTS Heqy gl 81 3
e 7 el gt ® 3R i & 9o IR-IR RRed
S TG B 1 S9-518 4 99 B 8, Ie fad &b G
i o H fGahd 7egy gl 9 o | oi i a8
TATTRId TR o 1Y Th THIAR de- alell STHRT
2, TR 4T B STUIA T AIoHTaG 3R Tfowa
WP Y PRAT T B

SIS Q U TSH! H Wi o | dhe® gH
T el 1 ST T UG- 9gd sResl g | IS



AT-far oA §¢ ¥ Pafifad graneli o1 Su R §,
a1 3= P s 3 Ruld a7 &) smagsdr g1

o WY FY Y A SHUL 4G YhHU & d1G
T GHY b AR 61| IETERU & AT,
I Gf- JHTH HT 6 ST 3R STt o
H o o 3R a1e H Tlarnfess fafden
P RIS TS|

o T DM Y 3D YT G g1 adl
TTGTAR FHY & i HH! G|

o A H IHAD Bl &, O fob ITD! i
WS IWS! gl & T3 U 1Y H gty
D R A B BT gieit 8

o WYY I YT RR ¢ @A B

o WY AeHR T H W S ST
IR ST &l &

o TP R IUA MM R AFD 36
ST 8, JD! WY ool 9 T Bt § 3R
fae 9gd 4 4S® I B 6|

o1 $1 HigafRe o1 AR

g MaTF ¢ [ ol Ta St v S 4 yrfad sr=an
I QT 2, U bl (AT P BIiemd &1
GR&0T R feram S|

. T B F HEf uder (B
arged bufdl )

o FaH FouE IR sifwon dqR
AR

40

BHS! (TR Bt HIAEHT DI Sid G-I =
Y I S § AEAYU g1 9 § off FeT R
3w 8 OTd 81 395 WS & BT bl
i, @I BT &, Fi b GRM sHfeiior
& R BT 31eqg forat o1l § | A Yo &R &
HEH o I &t 9dTe of ol g |

TFaHRIS B FUH

BWhe! | UdR - arell gal i T Bl
GMI 8 B A IeI BT 81 I o
&1 AFGURET $ HIRA (78X A1 o)
Sl § UARI B aTcl gl B | Bl
SgM # Aeg HRell T

G I SIR-OI ST Sedl § Wi oH &
{0 H&E BT SRvd Usdl 81 Y& A Rt
37 H S8R A arg-HTe (A -37aRid
Trae-id RS dfeez ar ars-dad
U¥d URR 1 Sexffide uroifed URR
dfeT=M (IPPV), T1 Bi-PAP) Ht
MAIHT TSt § TR IIG A& &b
e b Y fea o oft SR A ag-
AT (TR-37aRIG STrRd SRS
dfecir) @1 wiexd g g |

T 3R URGR BT SHTTRIH T A1 UNiE &
IR AR dfeaR &1 fawed o g
AR dfeeRe § wisied U 9 U@
d ("fHaReIH ega") &I A &1 el
¥ T S 8|




"'A‘
N

i X
¥ afte e afiea sy d v aq\a#km
| el (“efReC TgE) 3

giaveror (e

o IAHIGHA Jai: T @ s B Heg wa
212 T 31 39 F w2 B far o @ 3R
3 WR1P T 8 YITg BT 3R 3T o1l g |
TTes RIS SlapT: STURIEST BT 1] a8 H Th
SR ST ST AUl

T Al Bl WIS & 1Y SATS g Afad B

T IR, BTelifo CIopTeh T &1 UfaRar Ufafshar
39 AfFTal § HH 8l bl g

BTd1 & GH T BT g

o UGB H GHHY BT &, A T gara,
B 1 Rt iR @it o & Tgradr R
& 3T ITIR IR BT gare < S 7

o R-373RYq AT Bt Heg A WY A B
T &) 9T T8 % fiTY U g € weeayet
SREAR!

o TR TORT & 9T 4 IR faRIy &1 ¢
TS g |

B: IR PT At g1

41

AR B gfY 8 F TR Shta R ST 3R Yfdw
TER SAfE HTIRID g | Aferd SMER, a9 g
3R HUIYUT & el 9919 Bl 5 |

Usiigrd 3MER faRivs @ ufa i3 & for simawaes
BN BT Helich B TR ST 3 Heaqul g |
I8 I = B TS, U TR BTH B B
T3l & TR & AR ATHFA A I U S
fEaTe & gor a1 STt AT S (STHas) &1 AP
qfersd a1d R 109 3R 85d Uersd & ofa BT
ElRY

W IRR §ME 3@ & o wWregadfe ok dqfea
SER M, for s Al UpR & I wH
fthferd fordeH anfgul  aRaR &1 dgfad @ &
IR H BRI G THY U8 T § fob RITI 3R
Tt ey verdf Y urufiesdr ¢ @ H wRmRl &
e & AR, WA, et uerd, Hicvrm, fyerfiq
8, 3R 31 UIve dd g A1, T Jediidh A o
HH I H U IR 3MaTH ¢ | 3fid F 3ifd R
Teref &1 9 FHeol SR &l B S YU I 91 &
forg St 1




o TR B YR & IHY, TGS YE B 9, RO (gt SHRY) AR RSN I 3erid
T BT I A1 96 B9 R 3R §a @I gy fd oA =nfgul
AT T €11 T, 31 St el o G TR TG G T 25-hydroxyvitamin 3 3R 3MTER
W -I R IR &1 et e gt g 3 3y 28t s o ot S AR
351 B1 39 SR SR 3B =S &1 R @
R S| 3MTER 1 IS §HT Usiigpd SATER Ao & HY

I8 WY TEIRRY (FAR fTgd R UIe R A
WA I 2) P SRA N SR &A1 | 39

T & 918 81 dUR B o 1T BTaifs B
T 91§ 5 RIS 3 R SR & =) B T

AT T WA & 916 Ue § g, S e, I, &1 H 3G A1
Y@ T T SR Sfedt ¥ Ue T g3 HEgd gial . TqRid 3MER & 3T, AT, gy, Slewat 3R el
gl o g1 AR
o TG I HT IO TS Y d9gd HH gl o, a1 gl . YRR SR R 99 B) SR §R e
WO T T AT 4 B HHE 9 TS & AT ooy o GG T H Had g¥ el BT AR, TU B WY
G e | fadhd S 8l s a o ot 3¢}, e i ool @7 aferan A 3 AT
RIS T SHTa<T B ST B | o Tali Bl Bt 1 HivH 1 Aoy ST 7 gL |
T IR 3T H e W el T S|
toftrd STER RSN gRT e | o AR o S Bl Hell BT Y U & TId R ol AH &b
GaTE B TR, S 9= 39 WS el 81 Iahd © o viefed ¥ | 398 X=1 BT 3|
ST FTT A ek T b1 SHI ST T o STET, 3R, M, gach e S8 AT Y
SR YA G SRR H TMiEe I |
6 e | ga e ¥ smd g b a1g o 3R v B 3 wera 21
T e B fegdhd, wedl, TReIsqIthiTd o TP AR RS S F fwm
HFS AL
TER AT BT TP THAT
YIS &1 I0g @re] uerd
gd IR §1aH (4-5 X1d W RN #); 3RERIC (1-2), [H=1 a1 gad (@-5 I7d WR A )
a8 7:30 am T, 3T & 1Y (GferdT, gomh) (1 HeR)
[
ST Ad AT AT RISRIS (1) + Gal (1 HeR)
ffrs- 3 -11:00 ST A aTdl HRaT RIS/ el (1) +Tsaht AT &1 (1 HER) + B
7 Foofl SUHI/Fssit SSeit/Asell UIeT (1 Fer))
9 -2:30 RISt / I1ad YA, (V2 orl HERY) + GIA/UHIR/Ga! ([T AT AT (1 HeRl) +
el (1 R
MM 5:00 G4/ I19 A1 ol TR / TR / gedl/TTHH Gherdl (1 FeR)
7 BT @M -8:00 to 9:00 %ﬂ%/@as?(vzor1ao—cﬁﬂ)+aa/q:ﬂ?(vzaa—aﬁ)+¥|€;ﬁ(1/zaa—aﬂ)+ qarg (1/2
GH & 1 9:30 FCRRSI

42




3. SR & WRINI § STUTd &7 o1 fRUf 3 R A w1d w32

9 Prs W ety smura fRUfd Saa gt g Y T
SIS 5= $ COHA H $© dTd! IR &M G Bl
HaHAT gl 8

STHS! FT 34T, &aT ot aaH § 9d
E R, o T geg o gt R )
ST 1 ST Y 5= Y Ul
B G IDIS Y AN B

T B SR BT @A B arell
A B TSR SMUTAHTA ST
DTS BI 41 S =Ml S99 3% Ifed
Y WR TP GEHTA B Pt
3fgHfer et

§HRt & fOed et o IR IR 819 areft
Tt srar wownsii & aR H Smurd
RS # o= BT q@HId R @ < DI
TRY, Ue & 311 gamerd
(REIRRRT) 39 8 Ue @relt g J ¢t
GUGI]

3 o St e ged a1 |
) BremdT St & Reblgy S8l ab
Yd g1 YT STl < o Treh
FI oY AR, SISl 3R Fifsad
ECal

3R BIg it STATAHICHH okl B BT
fyofa fora 7T € ot 9o ugd o=
TRICE & SITHSt & §R | JHBR
31 3 TS W TR § wsfid
S e g1 g1

WRITS P 3af R WP, WIS H
SpIfere ¥ IUdNT WE U F 0t

STUTIHTA (S3HR) S &1 gfrd fawan
eI

o P TE WY HRA HEaqY § o @
T RIS B GRIb o A b T R
3R He qF |

o WRIGS IR Pt forh ot favmy uivfufa
A T &) B B Gobell 7, 3T
famm ofvfRufa & wRrae &t sifafvad
QRIS DI SaLIHT 81 Thall 2 |

o RIS Y Taiferd fawd gwrvma fhfed &
STITAeHTe U B ave e 311d B |

STITIdHTA I RIfAar
5555t Hav

Shrmst 4 yuifad ds! § gigdl & ged o1 G

s BT 8| WP g ger W T Bt wfa H T
Td- fh UM &1 GHTSATE 5 St g1 fhiormdRfue
3R TGUTA B aTell <TH B FaTE TR Pl haer
B, J SISl TS IR o I §1d HR qhd ¢ |

o TR HRE onft ot aa T E A SRR
ToRt, HRE (FiaT) B ga- H Th 98
fddwed gt g

. 39 uRfEfa & faidifne & sage
g G P b T Heaqui €1 €
& TSHT STeg I STeg 30 W J 0
ESEEUEIY

i a7 d wwar
o TAMdH TG W BT &HAT BT URE
(TR TaR T & Repls &l pIul
| T Repls murdeTeq fafd & s=1

43



D olea I Teg gelrel Y= HA H

e Bl |

AT -fUaT 3ty fisfordRitRe grR1 A
&1 fTSIRT 59 A1 7Y Si THgE
HTIRAHT Bl Tl |
H-P [ iamifes @l
IR T &1 Thel! |

fSrTepT G At e A Bl B,
¥ R Hfalad Tgrmar &1 sraxgear
Ug gphal g

e 3D BHS! &1 HRIEHT HH & A
SfTeriIor 3 ¥ I A9 & forg IR b
S12d HH 81 ghd! ¢ | T 8 IR I o
Fa SRS S BT TR TRATD TR
q% §¢ Il ¢ | T 9P 51 9l 3,

44

3R ofie & forg weRT 4 gl ape 8
ST RIS T SAATS SHATeh
Ayt % 91y fam ST 91 8k
B STFATRIATES B TR &
ElY

U P GRI ST Siyar =
ST H=- ATt adred o IUANT Bl
Il US Jba g

| o o 7T S8R 3 9
LIS IS Tabalt 8 | T8 THd o
7y a& W US Ihar gl

TR TR &Y STaadhd g af STgt
ddh g1 Teb JoIaH gRT gl TR
Y & GRT TR &3 F §=T
AT Fefifrerepifer SyR- & affa §
IR TET &1 AR



4. BT RYATe) A ST P w4 F g

Sfrd U Iuasy 32
Tt St v St AR ot Tt =Ron A st 9
3B T HIe Al 13T | SYR Bl qHTe
Sgd MU BIil & T9H IRR b B3 0wl b1
d@YE wiE 31 R, I wwEfed
Sfeadrett ot sirg R Rifeafia smamt &t
T & 1Y SgE & YHIfad AN @1 Sifad
HTA §¢ 1 § | UMY I Sa= ST Joraan
DI YATH T G DT HTIRIH A TeqH §5
gl
Frs 1 Fifercrs Srae! 9= &1 uRfe S
& SR IR & Sufadh &1 Yeg gl
7 Al 3V o o +t AT =T anfes S
$1 TG! Tl Tl I ST Hop | AUy &
JUTIHT BT Hag TR ARGl I 34 g I U
1 1R 58T 39 UPR 1 famivait & saw
! AT Iuasy g1l T IR SR B g |l
M & 91 G 3T B & =Y @1 §18 St
RS TS A T B TE R TS
AGHIA T S5-3I Q@IS 8, SEHTd
HR arett < A fafi anT (faum) =i 8

o STCT T fARISE (RIS

o T3 % W ARy

o T fARIng

o T CSIpAIoRE faRIv

. rformRfe

45

o TSI SR gAY faximg

S T NEREIERED

o SIUH S ST HaTD
Ffl-Fht TEUTE F it S T € S
TR T 1 G2 d gidm o, 39 fufa
fafRry SauTe T A & for fafte s
SR H ZAT YT HR Ghd &1 AR
IR SIS I DI TH 1Y SHel-3HerT IRy
SGUTA B HTTRI T Bl & ST A 37T
BT 3R U U WO &g B UgdH Bl
T 18T SMTa=addl s IR Gl UhR Bt
gifesa g 4T Bl
PO 3 ¥ 39 UPR P SEGR) THE 81 &
S ARG 1 39 UBR o §g SHTATH SRuarall
& Ugd B H URaR] &1 Hag Hd 3

YR A §9R U1 TY Tgrral TYg! &1 Bl §
e I TR §6d 61§ 1 WRd & it
HAD IR SHTHYT YRIT T SR Bl
@y | Trefer gt gfaumd Suds B
e, 37 TR & I1Y FRAR 3R Frafia
0 Y 0 T 51 el | SUAS! JUAR &
7T 78 @t SIR 3aTel R TRIAR Y HRA
foaT S @1 81 A W Fg 37 it 2y Hraf
3aT Heferd ToRm gRT HRiswH a1 =ifadl
B HIfad HIFAl § 3T 37 bal A
ST 38 R T ST Hgeaquf 2




WS ¥ : 3RUATd § U B arelt 18 &1 YfreT

1. @Y & fore vepr A9 &Y smawgardn
G

SISt SR d6- & A1y faftre oiv =mfira gt
STl & 3fery 1T 3 S & 1Y A7 b Sl H 98-
SIRMATHD SWHTT Hequl g1 ot 8 | 39 S
TR & faRivg $fiR 39 -faRws oiR &3 3=
eTId <18 & TGl B Al giat 5 |

9 & Fai gR1 IFId 90y R AR, Teh gafad
T T fhd 7T T &R IS 3R URaR & Ul
¥ Sffa B! TUIGRITeR] ST 7@ B TgTaE B ¢
GHI GG DR ITe] TSl & 1Y H 7 PR bH
B Y Iuds YT DT el Y 1T SYFNT 5l
U3l I WA $x # TEHd & [ T
TG0 § I 98 TSN B g3 SgUTe
YA T | HGG BR Tohdl §| S@HTA B g
Y & g 3R uRaR & o § U A o
qH-aaH ATl B geol 3R A% a1 Thdl 81 &R
TR o1 3u IRy &t STaRadhdr SHRT & &R TR0
H 78T gl ©, SO R Xg! <1 BT gl H =M &

o T IV [0 (Siaw) :
TRIFEpeR AR /gard IRy SR <
& e BId ¢ 1 T faRiog saret ot IR
He@yu! (uig oid § | F8! sfad I &t Wi
IR ToR 391 ¢ | f5 sregaral # ot sauTd
B aTell A IHage SuTs T BIdT 8,
qe! 1A RIHEHeR fa=IsRy St &t
3frages gaft ufsharsit oy @ B

o THIT FHGYP: ATaTH it ufeharaii &
Ty @ | A, 3R SRHTE A arett
A % Tt Gext & w1y S ad o
a0 T8I B3 o 1Y 1Y IS & oy

46

SRRt TRTeA § Wefid SHe Ry off veH R
Thd &1 O Sffa & TR BT JgaR T,
foriTa weTadT, o qHaTT SwreA|
fosforgteRfoee: ot Sart & uar
I F Y Y TR g gl g
fopfornaRed faftr weral & mread @ Tl
@ A0 Bt e THY b &l Bl
1T 3T A Hae HdT 8| g1Y ;R & et
&1 AR DT &HAT & TR SHehar
Y X B |

e @t Tfafaftay & B & forg wem
FRATE | T8 T 3R AT ) Tareerwelt
I B ged g 81 NRRe,

OpforR e & a1y fidahR fafirs Ul
DI TR & 3919 ¥ 3% d a1 H Hag HR
T ¢ |

&G O 3=l (13 &1 d@Hrer) - Ueb
gy T fARwy §198 & g R e & et
B YA BT BATA W 8 | U IR SHR
%1 Udl I & 1 6-12 A R gad &1
e YA B SRR Bl g
geHITIdI o (BHS BT GEHIT) -
TIOR3 T YT 3R [T B
AIORET BT BT Wd & | U el
(TR Bt BRI 1 Sird 6-12 A1 &
3R TR R P e gl 8

SITFATRIT RTHRIGTAT : STIaRIE
RITRIETAT ATell- e & Higsy & o uRar
! Ao S H A5G dd ¢ | I8 SR Bl
Uigt &R UIgT S 9ig ¥ Aahdl & |




g7 FRfFoges vsifgsiditoree (§T917
Sl S € & IUAR & SRHE §=l &
BT & W TGRS UHTT & Il g | St
T DI 3G & AR B & 7 dg 3R
fHRIRTaRI & o § &, SRft gl Uar gt
Tl 1 3 feaepd! @1 3@ 3 fawy
IRAGI

TBvIT fRfFages (ecieevidilore):
TREIRIGToRe, AR & 96+ & 1Y Ue
3R 3ifal &t fomfeat (Sifeeramath) ot
TEUTA/ZA Fd & |

3T s FA A ST -

TG ARG e T & HIaTHs,
HagIRD, Qe TR B SFAY S BT &4
Al

557 el asiwr ) wol7: Bfat SR Shet )
TT@ ¥ AeH dd B

STETY [A=IT37: 3MER [aRIvT SaRuehdl &
STIR S & TGRSR UV B AT
1 T Aeg Rd 81 afe It de gHa 9
RIS W § ot f3e1ftm St oik dfeermm &
a9 R IR & 3 Bt 1A 5|

g1 3Ry Sigev, fhiomiue &
1y e Aol &t enyar, fRéarg sik
HTIEHAT P! ST o 7T HTH HIA 8 |
FAR & sifam =Ror & F Taft Sur ra B o
SiTa &1 HUT oGl I Faad 941 78 B
TeE A g

47



gsst dor RvaT / Foa Adldefae/AA RGeS

SeHSt & fore d@HTe 3+ arelt &\



2. YR & AT A URAR & Gl &1 |1
YfireT 82

a1 Td WIS- 981 & 9T X1 §, IS SiaA B
Y $Hag SR RR fowr giar §1 uRaR wed
Ugdl 98 URAY § gl ¥ SR s &I uuH
/YT Firerdt 81 YR Sepfa & fomeft ot aafa
! SR 3Td IRAR & AR gt 81 TRAR &
o W &I ¢@HE @34 § §gd Hgayul
e v g1 SISt @ wuifida I=t @
WU U Aol 95 dRidb o HR & IRAR &
Yew ot HgayYl yrfierd gt §1 Sava s
ITdl / URAR & Ye 9= $i ¢ Tafafial o
TG DI T, THoll RI&T, RS AW H
TEal SR Ha TS gerddl UeH I &
SR & TG & 1Y @YU ¢4 & T | i gfg
B oIl B, 3 Y@y # 31 g9y @ B
URaR & Fawl W Q@I $T 91 9¢ oIl g
RAR &t YFTeRT & fom1 1M BT fopeht off gpR
&1 fafrciia a1 3y TS g1 & off gabel! g
IRAR &I MAA HR & AT BT Fgd! SEART &
3T Tal S Wbl &, SANA Bl Sk AR
RIS ST S Gebell B |

O A1 UTUfiyes SRgHTereb i a8 8, St 7H b) gord
3R TIUT UM Bl ¢ | IP U G@HTd I
St SifireTer forartea gt & 1 A €t 3R g
T YT @Al Bidl § SIR SUDT G@HTd
& arelt IF & U A g g1 SR &
faftrsr =Rol & grufiies S@HTe o3 ard &1 g4t
TbR P STl & AIorHT 51 | HEfiaRt siawas
gl

|Ta o1 gaft mfafafern &1 & v Sfor o
ST SRl § : Ueb Treiedl =Rl forg# arean
Td- fohR Tl § 3R gIRT TR-TRIKIes] TR0l :

49

e ST Feq bR H e et 8l @ 3R 3eR-
IR OH P o SR W AR g a2

W IR H BT FH aTelt ST :

o fETWR WU B TEHTE B | g
UG &1 | SHHRI & Ugd &l a=oll 8 g9
Tfafafert & S gua 3R gad g
T §1 TReq 91 & RON § I WE =Y
BT

o WA SIS 3R UG AHR M W
H SRM, Wd B ofeb Tiararear &
TR UG T

o SUHS N AUl Bt HERd & oy
Tferg SR fAfera SF ke & snarg &
S 1 HeG B

o TATE g2 & W1y ARORE & | o
R TRE B M & Fheit 7

o UINUT fIRINY GRT SR ASHIST TR
3T BT

o 3RUATA I %GR AAR 1Y g0
3R YT JEaRT T

R-THIACS) TR T B S aTel GHT -

o WP IRAWR P TER I THR &
RIMTARUIARGHT, o feR ¥ &l |,
FITRR W igere Wie, e e d
FITR, G ¥ 6 s |

o TIAIIR I YSHIA ¥ 3Tad-Sdd F1E @
H FEUNT &1 (agiet <ER Tifsiierd)

o TeA 3R forem & Aeg el

o U DI WU, WA B e a1 IR-
Qeifores nfafafer & I Teradr BTl

o T & IR-TIHCY IO H 99 FodT ok R
TS ST &t I8 3ifaled SaHTet &t vRevd
B 31 SN : UReRd S, I A



TeradI, fowR niaeiiadr §9¢ 381 v
D! T

T F R ot @S THg T R SR
T ¥ F91 AT Fife R I F
e wfafafy 39 it emar teeu QA Ote
STt 81

T& Afedl gRT T@HTE X1 Tl a9t are g
Bl 8 Fifep St & sifaw =R A 9gd I
3R ¥ P SIS BIchl g 3R Al & T sravet
T GfRHd B ST 3 | THFT 3 Tl §
S/UTA B! eIl o tRaR & Tewil & o
T g1 fohdT STE dTfer T fad =iy oR @1
CIEEEEIY

SR 9g & 1Y, SEHTA § =M g arad
IRART & THI-THT TR G@HE & fad FRE
wRTe! 3R ke &) srazahdr gt 81 77
TR1E0T 8T T J 910 RIERG AR (RIS 3@
T g1 & S Tehell B | S@HTA o o
3aTel STeTaf ) X B P UM §:

50

TP IUHRUT UG HRAT ol: @i
IR

TG IUHRUN TR URIEf0r g TRTA |
R R 3 ST U1 & IRA B
AR & S gIeH & forg Tt &1
b IR U SAHBRI UM ST
TS 3R TGS IE) R a2
79 URAR & Feil Bl IR |

o B1 fafafeat o g & g

g e R1e” U f35an o Hape 3
faeari safaaal (ADIP) TS & dgd
Teradr: Gt Stumst ARl o Hiesss
TSR 3R FIARR USH &1 oird]
2| Al Age (afss) 25,000 / - 36 §
3R 16 I8 ¥ B W et Gt 8, H18
o o1 I ST USdHRUT HR bl
gl




3. SR B I@HTA | T STUTY 3MTelf 37

Tl HRY B S@HI T G 3 ues 8 &
T § Wy i) gRT & o areft fafkry
TS ST SRTTel! deb €t Wi giell 8; gl &
TR AT ARG @HTA S GRAR & Ge=l
g1 Q1! GRT UG &1 Sl g

&3 TR W TRl 3R URaR & Jewii
SINTR el 1 HHI Td STHRT & aR J Hiferd
SHBRI Bt goig 9 THRT &1 gfY 514 & dga
HETZT BT ITHAT BT USar gl 7 9+
HRUN I I L& A B TR 8 g1 A 8
g SR o Sarel H U9 a3l § 9 e |

S Bt U B T A9 & Tewl & §a
Y BT UG, TR TR graratt 3R
IRAR & &R & o9 Ui HaR/aTddd
T ST 3R STl & Tcehl & Sgurer o
fiRTae @ 81 gay il fafee agea &
foQ &% gt U= =il &, A Ued 58
Iul , ST & Tl I ST | By gUR 3T
g1 WoR W 37 ot &) avw @ e g
W@E

TS BT GORT U gedh "B HIR" §, TR W Pt
ST TEHTE | B TR SHTE SR TR

@ I SRYATE & R H U1 1S § oIgt SrHSt URaR & Gew! gRT oIl § 3R I8 SHITaRe
F TA/CTHIA T HafiId ey Jfaumd Iudsy S/UTA HEATH g | SIHTR T [T THR &t
& SR U S & +ft 9gd U § | P A1 I 'R Rl UaH $d & ord: I B Sird & o

R ot of grdeifes / TReRY Arge R I STATE AHR AT, TR TR 3MER 3R garsft &1
TRl &1 DI UgaH 1 Yt U Tal 8| TS Yai BT, HUS UM 3R IraTors

3 7 Wft deIg ey a1 YEAl uidd Iuds § STal Tfafafert & wnfird w3 & Hee HAn A o
T TR & IR & TR oret ot 8, S S 1 ToTaT ST @A & oY g1 HaR HT
AT U Hsi & =0 T SIS SIHTA U™ gd TEd ¢ | IR W AT S T FUT W W
B H e | SEUTA P &, BTSATD GEHTT HRA | HHAT 3R
SR o AT 1 & & feral & SR A wer AR o e ox s el ol o
3 IET R ¥ oS Ol o A XTI SN G G A | G
S g T A S e P T T IR, T 1 31N 3 o7
S R A 1 o e P T PG & R o oot e
S S R A H&ﬂﬁ@ﬁﬁamﬁﬁémﬂmﬂmlﬁﬁ
& AT & TR & (SN g Wil o) | SerSt ¥ el

St ARG gdadrs & HRU Wy g o R R GEUA & SR HIdT fUdl &1 1 0 4
TR Slder DI fAMI T URY S1eT &+ Febvall fafafad sream ot 8 ;
%|waﬁﬁmaﬁ=ﬁﬁ%a@fw%eﬁ o THIATI® THWN : I8 Hd 70 § Hfaw o
WY U &I AT H TP q1T & 9 d BRI B S S S .

PE AT B SHTRIPT A SUF A & |

51



F3 IR Ad1-fUdr AR 31 g 1 & S1dve 39
TR Ay T8t HRd § SR 3-3=0 1 ¥
AR B T8 €, 3 S b T el qy
3R U9 g1 7 &fa gt B

= DI T H I3, 3T & TR U o TH1 AT
Rde a1 3 RIS Hiergar o et B
WU B arel Afad uRar # sifafved UR
BT IIHT TR THd § TP SWHTT B aTd TR
A% T8 IR o1d USaT 81 S9! avie 9
ISP WY R THRIHAD YHTE TSaT g S
WU B § 19 g grar gl

fagaiTar &1 &F o I@d g R R fd e
TReAT 3R IFT BT TeTIdT U A & fog
TS eI JUHRUN TR 371 ara [ |
KT B HER, SHER F W=, TgRSH
JUHROT BT I b F ITANT 3R Wh 1
T SO ST HRA F Faifdra onfe 3fera
YIRI&0T Td AHBRI T 3HTd|

52

o JATIAD T YT SATATATG' B TG AT IS 3R
foRT=m

g I R URGR B THTId BT & | ST I gifaa
HAfd 3R 37 URART & oIy Atas-e® 3R
TS Heg Agayul 8| 9= 1 STHIS B I8t
14 | U W BT Hea Ui & fob 3MTUehT URaR g9
SR & 3 T R T 7, IR RRgpeR
3, dIfd 3TaRgHar TS UR URTHYI &1 STa=T Bt off
T | 39 IR H Ara-fdn aragu! aRkfRufaal §
IsRA & forg ufkifere fpar Sar 81 &t &3t agR
it ggarg Bferg off &Rt oft & STt 71

SITHS! HIR ¢ §RT GBI I drdl ! Fafid

TITRIE0T 3R TRTHR] T3 G, §R & RRAGRT 3R THd
D! W 39 G@HIE | HATIGR T, SR J JHTfad
el Bt CIUTS B AT FATIT S Thell & |



4. TEUMGRIT 3T W YR &I U | §aT91 A G foh1 aqaral o simazadmdn

Ugdl 87

3T TUTA = ! el 99h Bl HAl g 1 T B
TR & 3T B IDT AT T AHRIG T
IS AN &1 SH & T TSI H AW & 30 A &
it fofal & uriiert sea & 91y Wd & T@UTd Bt
forieRt ot 9g o 51

39 JGA1d & U SITHS! B c@HTd § $© Seamdl
TS UIRI&0T, AR ST, JTHTOTH TRUX
e R HAT IS |

3R U I5d1 § "BH 9 S@HTel H §&alTd Bl
ARSI 1 82 TS I TRIAORE SFTHA & 3R
If B 39 S THT A IR T 1 I I g
W G H TGaTd B SaTD 52

AU Y T1cT T gRT el SEUTE DI Ioig H 3=
T S S o §1 3 9= 3 U srfrideetia
B 9 € 39 HRU 9 § WA R &1 fadb gt
B Ua1 8| ST BT T BT I & forg A frar R
PR YEell R R ST S %1 98 Sad 31T § o S
3Ot TRl b SR H ST IST HfRebed Il 6 |

53

SAN/CGYTA  SART & HRUT SeHe! ¥ guifad
AR BT Sita vl 81 7T § 3uferd SHfdemter fafde
faRs & fore Shuwdt & Ay 38 ardt geul @
U ST Ueb S THldl | quepl # SRl &
IR H I Faftg &0 3 Iuasy 781 81 3f: Suae!
& JURDB| B I TIHTT Tgd PIo & Fifb 37
A B 31ft-srdt Hed e 3 gon 8 ok 3%
T Fo & Jed faRivy Iuas ¢ | FaH w@red
a1 #, fafte faumTt & ot & Avh Bt Twva &
oY FH-ag SOy H Ueb St gridl o | ST &
%! | fafrd ot yomferat & gHIfad 819 & PR
gaTet 3R i Sifed g ST g

%S Saad 9gd He@qul 8Id &, Arar-fidT &t s=at
®! TAN SR 39! (A0fa a1 § Heg At Tl
7Y raferd @it TR & Hhad A | I
TieIRd 1 dTfey, o Rig Ud Fau & faded
&1 99, S Sita B Tifafafer, e T=ied ok
Ufag & AT | SGaTd 1 Ig ORUl 90D o U H
SIS 5= o1 W 3R Wdadl &1 fae R s
FIRARI




5. QU & SR STHard! gAifaal R fFd avg S19 U &1 G&dl 32

ATAT-OaT BT 13 T 14 T8 BT 3R M1 3T 3

A & IR H TeHT L& HR o1 AT

3R T N U IS ST IRE R St

Y| THIFAd ST 39 Hia™ DT 59 Ao

W%W%

o B U YA UGH T B SHTTIH B,
3% P UG B, 3R 3% forg T
HET Y ST

o SRR/ & forT o TIeTe § (3T
T HRAT I8 §)

o STAMR Sia (31 § oifdw
AR T W Hgw@ &)

o focitg Ao deTfere g a1t

ST T~ T WIS HRidGd! afe
A} /U & Fex R U ¢ al ATl-
a1 &) G T@UTA FHrAaTe ¢F & gewl
¥ S qH-ag R $H3A B Aeg e g1
&9 & Iew AT &1 faft Iuaol sk
T & IR H T & Off 3D USR] B
TRt & HTHT S FR bl § | A1
B 1Y 3 TRISH 1 3] It = H Hgrd
ff Te AR § 1 A IUBRYT Tl g8 S
& 1Y GHTEA I3 & g9RI e HRd 81

JUEP AW A T@HTA & UCH &

ENLG

ATAT-Ua1 &1 31T s 3 o 5= Bl I
WY Y e aradl § gURie Ui o &
forT Uiefed &1 | s ofa It 14-15 98 Bt
3{1g b Ugd ol a8 31U a1 b

TIRIH TS H B A1 & B 3R Dbt
Wd goTad Hf A A | Y ORI S

W & Ui STHeR A5gd S|

54

TR} & 961 U SUA BISATSIl [BRIRTARIT
IR TR B M §1 3 gEl &l Srewd
IR T & 1Y I HIAT QT AT oI d
ff TR B, 999 R gXa fhar o 9 |

e iR AsR

o T D D! ST ufqureit ok ufaw o
THt & IR T 7 & fore Tieed fan
ST 1Tl

o TSR ST HId S I 51 STl S Fabdll
2, T UG =3 B R & Tl 3R T b
SEHIA B H HEE Bl | T g g
SMTATIYTY BT 3IHT PRAT 2|

o TUIfaT AT B TgTars Mt (ueh) &1
JUART TG iR §AE X9 J Aeg
P aTal IUBRN (R IAATR) BT URT&r
3 Ffoy Qferes AfeT siexf ardaraRur g1 A
3= Hifaes aremsif o1 gr B 3R g
b U Ugd 9L 7T § Hag B gl

gl

ATc1-fUdT 1 e UiRieor &t gfaur
PHEERSISIEY

T 3R ¢ Sita ot fafafiry & forg
Herddl

TRIRATA U Y YR H, SiuAs! d gHifdd sl &1
SHTYH T ARG TEUT URAR & Gl gRI Bl
B 21 gTailep, SI-o1 3 9= 93 §1d §, 3
S/YTA T aTal IR ot IHeR 8 o § 1 SRR 3
RIS @I UGH HA H BB HiSATS BT
3HT B & 1. 3T T T F18R F SqUTd R a1t
fad o) Fgad A B Mgl US Tl 7




TSI & 1Y FEIIAT & ol Gebel! ¢, A § SUBRYI &

o 3 Stae ) iRt &) s & Hee Ba &

TYT Sfia Pt T[ura H Ieaa-1g GUR d3d o | IR
T SR TIUTA B ATt Gl D! B 5 WA &
e ufRiféra e siazas g

LIREGE |

TH R U G VM dP AH D1 &fFdr J1d Jre
forht ot cafda ot TaroTaT SiR Tad=rar & uTfad
AT 3| TG IAP ASIRTA 1M & g ofawm ik
3I9a! gt Hrifle’ie! ot aa vd €1 safda
3O YRIFRG TR IR A & 1Y GRIard uRkag
/el R ==t B Jobdl 8, 3949 WA &

- T RN & 1Y WA SrefaT

« TRAR & GRT SXHTS gIHaTel Fneql § gur
. e uRae & var & o areh gl
HfRITd Hey

o W, AFRIS ST R Sfia &1 Joras
I3 = & fore Arfore wues sreid
@yl g |

o TRHd, Il F T GFE FTadid BT AT UGH
Fet g | afe; fHRIR a1 g Ufdfe 59 ave &t
STATd el PR T@ § ol S5 AT, Tdt 9ag!
3R rTfores THg! ¥ I8 $R e & fa
viefed foban ST =

fP=IR Td gaT sfawi1 & STTHa! ¥ yuIfad g WR o1 a1 & T &



TS T SYRHF | TUIfad T 1 JeTadn & fore Jeradr 998

ANATESIRE Bk ¥R fSeiter $f$ar ; orRDI (31,

3R 8. 3IT§) (Organization for rare diseases India)
g U IN-fd, TR-ATHSR TG54 81 39 BT

I R R T gary ATl arel AT o W@y
A YR FRATG | $T BT RITGAT 2014 T g3 At

T I3 D1 T I THIS D1 SAFArS &l HH
FA IR T8 GAT a1 7 o gy i @
Hifsa | o ot gaft Sares o1 g anl B Re
B JUUINT B BT SR Q|

16 3 fomiat & SR & @ § SITReGdT Uat
Rl & ST YT T o o et & Fiferart a7

el

Helpline
Organization +91 8892 555 000
ORD : for Rare Diseases India Email ; contactus@ordindia.in
m ABOUTUS v ABOUTRD v RDCCC v PATIENTS v RARE ALBUM v PARTNERS

i
3R, 3. 9. 3. g fAaftry nfafafeay o1 dara=
m%ﬁﬁ

1. R, U S aTal, SideRl Mg & ad |
|

2. R wEid S, SaTe, g@HT, fhd faviy
gl B TR & 7eg AT

3. foRws & wry frae f/g@HTd H=- ard &
TR & IR & THGRI U™ BT

4. iR, B R AR ©IH B SR § WA
ufRreror 3R Rren wrfeT & wfthferd &

5. foxfiar oiR TR-faita weraa

contactus@ordindia.in; wga:rd’r glears #: +91
8892 555 000

YR & AigulRr F gefta Saiat 7 98w &)
Tl USH H4 a1d 6 :

& IRt Fxar g1 HfFar 9 M W I AR |
qnTe a1 8 | faafed eraa &t W dgrar Sar §1

3fY. 3R, Y. 311E. T RUaTal &1 Ugd oxal g o,
TR SOl HaR HI3fSzE Fex (3R, S . )
BN © | 37 Pl bl I 8, T ARGl J gHIfad
Aol I fafdrean faRivsl, staRt 1 Sifa gfda
FRA AT el auT SR § TR o g wrea
Dol Y SIS I Pl Sarel & Gt e, for
U S@UTA I aTdl &I TFSHRI IR fFafed grad
& fore ST st SIeRTET Yoit BT S 1 off
SR Hal B Q| YR HT Jauyd R, ST, I, 3t
g AR § fRyd g

1. 3T THIRuR s TRger feveiom!
2. fexcto! sifafeaem frad o

3. 3 Ub B

4. TPeR fxcrm! vaRige e

$TET THIRITR 3T Ao fEw®T (318, .
3. 3R, W) Pt WU 1992 F AT vew # th
FHTSIET HaT W6 = @1 2t | I8 TAIRERH YRd &
wpw feEiw! § difsd o o1 Wed 3R gatg
e Rl & 3R O SRe bl Ht BeT e 8 | IaAH
¥ gg feforRd, ekt omgdlRe SR
HAGYIS R, SBR UeHl SR HARG®
Tfafafedl & w9 25 AT & T g W)
ST SREHTA UG SRl ¢ | S U ¥ FHAR
R 1 TR gl T SR e IR A
HId W TG § U™ &1 ordh 5 |



mailto:contactus@ordindia.in

TUch B & foIg:

UdT: 3 TH 3 3R I UMW HI31, Ta-He TR
Jhedl Wpd & Mae, Jied, fearad Uax 173212,
TIH: 094180 54877; http://iamd.in/

fSwerot sifafgazm frad owe, avpar fSwere!
& YUl U I JUTE B DI SATHiET

e sifafga e e [E1 T 3R, & /DART]
SR AEH R FEEIBT (DMD) TR cbferd HIRd o1 Ugedt
YT TNTRITCT 1 39 1 RITTAT 03 H 4. 3R,
T, G B BT 2| SHD! RITIAT SBI 30 9 Bl St
T € B gfP (2003) B & &1 Bl |

3l T 3R, . BT IR AP R [SIh! I guIfad
T 3R 3P URAR] &) dHART § s H A Al
gl

o PR [STH & IR A THHR UG HIAT 3R
SR & IR H AN § S d] dgH|

o SR T IR S B e, AR SR
raSTes R &1 e YRT & Tfferd e &
fore & e |

o A 3R URERT P foTT TRl Gerad va=
AT

. Tl gamg 3R grata weraar

o fd@ai g & oReRdl & IR H SRedhdT S
& oI TR IRBRY W31 & A1 Fraadmr &1
HRAT

T B3 & foIg:

TdT: 295, 14 19 IS, TSl T A3, Sierd
HIaH, JR.EH.F. 08 T, SIS, FHedh 560094,
TI: 080 2341 2725: ASHTSC: http://www.dartindia.in/

57

TR U BT BIFST THU7S] UUaey 31347

32 T B BT ST U TR-ATHBT! o & ot
Hiex TR I (LS J Rfgd @l iR I
URAR} B TETNT ST ¢ | T8 BT dfyF TR R
YR &1 Ui w=al 1 Fis f 39 IRIH 4 4es,
STAR 3R HIABTAT & MBI &b ATeH J IS
TS| 39 BT 36 © THUAS! Bl I IR U 3ib
@Qﬂl\’rh?%ﬂl\ﬂm"'q@l"ll"lll

TRITHTH PN @ :

o UUITIT Afad 1 & Tfafafd! o SRt v@- o
I7d A% TETadr 3R MY Menfie! Teradr
HATY UG PRb |

o 3 fomieal ¥ St It UBR & SFfHUT Bl
EAEICEIl

o fafia onffe ok wrmifore yromatt ara Al
3R WU A aTell Bl STl Bl UgaH 3R
JTD! IR BT

U A & faw:

TalT: 402, TTOUHT 3UTCHE, TH. &Y. IS, TTex ave, Hag
- 400028, WERTY, YRd; , I: 098197 41333,
81045464793; éaws‘c': http://ashaekhope.com/;

Email: ashaekhope@gmail.com,

contact@ashaekhope.com

TP FERIB! vaiesH sfean

S TG B RITYAT ¥ o000 G5 A T T7
TG R fSETH! T UHIId AN Pt A BRI
3R 3 aft =iyt & ot weifadl @l bt Heg e &
AHRIAD TNTGH S Thd 5|


http://iamd.in/
https://www.google.com/search?sxsrf=ALeKk01Dp90W9y3Zf-t_c-_OnP-9pNxz7w%3A1606637898984&ei=SlnDX6XGO6OR4-EPjKuL4As&q=Dystrophy+Annihilation+Research+Trust&oq=Dystrophy+Annihilation+Research+Trust&gs_lcp=CgZwc3ktYWIQDDILCC4QxwEQrwEQkwI6BwgAEEcQsANQux9YviNgq3hoAXACeAGAAe4BiAHIBJIBBTAuMi4xmAEAoAEBqgEHZ3dzLXdpesgBBcABAQ&sclient=psy-ab&ved=0ahUKEwilk4HKqKftAhWjyDgGHYzVArwQ4dUDCA0
http://www.dartindia.in/
file:///C:/Users/Titiksha/Downloads/098197%2041333,%2081045464793
file:///C:/Users/Titiksha/Downloads/098197%2041333,%2081045464793
http://ashaekhope.com/
mailto:ashaekhope@gmail.com
mailto:contact@ashaekhope.com

THRTIH USH $RT 7

o U F IR AN H STREHT BT,

o 3 famial O Set 9l bR & Sl ol
CACIKEH

o ORI HHE & 1Y Fradid B & JAREAT
& WG YR & o fgamad sl

o W%W:Wﬁ?ﬁﬁ@aw
JudA] BT

s 9. fread

"SI o HIUER 3fic Rig SYRH FRHeR Sl
Elerd)) ¥ ifsd 13 a9 91 &1 39 & & uar
TS T YT HT J SIAST V U § | 98 3I6RE AT
DI I H 2019 H TETTTS DI H&fl 12 B ohem o
A Y, 31 81 To1 51 UI& | 94.8% Sidb +ft
BRI U1 b fort g ST <7eT Tl Siers! &
ol g% A & sTavie S udtetl § 98 M
fU1 39 I8 U= el Sita 3R U I=Tad
IS B RE SRR G 1"

9 YfKI®T B UG & d1G 3MUD! Jg WE G e
% T SR B gt 82 B Tt 82 SR B
AT RO RS 2 IT I S 1Y TIY IRR & 3
HH-DIF F ST YU 8Id 8, 3R STY T
IUTR Ud alTg &1 82 dlfdh 31T ST STaadarait
DI 3T TG PR I B SATS B ol b <TH A TG
T | T PR ¥ 31U oY 3T P TP dgaR
IS IR HRA H Aee el | 3ud! a8 HifteRt

58

o TG 3R Fie! RedeR! & forg =t
T ST ST

U B & g

UdT: g AR 6, 311cS 21, B g Wi, ARG TR,
3[EIR, I - 600 020 AHTHTG , $FST.; BIF: 73586
82881; aw: http://mdindia.net/;

Email: mdindia.net@gmail.com

STaex gRI1 &1 TS qaTe! &I Ifad deieh o e B
A erad gt Sues! UFfieRT U a7 3R R
IRAR & Sia &I GIAFAT 3R g &9 H TN
31 ST = & 3T H ST S5 P 2|
JUDHT HIGRT I o TR =] R db o
o el Sfcsh MU ST SR MY 3T Sarel
B UGl PTG P Tbd B

Y U = BT Ryh oo & St TgEt
P PR b g, aife Hidw § ag 3ifie T s
JAY d6 AR I 1331

312 8 b I8 Tae = 3iR URaR & SR Bt
39 1Y g | Hae Dl | ot ot T At wegg,
ORART SR Gl & 1Y ST TR 3BT BIell @, St
T HaH W ATUD! HaG HRd ol 39 GBI H D13
3fohell T8l g




ST rvvSiia s
Sf fafaer fAsrst ST T4 &g
Sf ¥ AR Sf TR fiiam
ST oIl DT ST 79T TSI (¢ &)



	01 Title Page_38
	02 Front Pages
	S CH 1
	03 Chapters
	1.Demographics_SES_4
	2 OOP
	3 QoL_1
	4.QoL_2
	5. QoL_3
	6. Follow up sheet
	7.Compliance Diary
	8.  बेहतर जिंदगी मेरी ज़िम्मेदारी_brochure
	9. Whole Book

