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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 COI/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 
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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 
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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 III). 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. 
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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 
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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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CHAPTER I 

INTRODUCTION 
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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 
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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 
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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 

(Mitterer 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).  
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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). 
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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., 2010b).  

  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). 
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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). 
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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): 

 The healthcare system‘s mission, vision, values, leadership, and quality-

improvement are aligned with patient-centered goals. 

 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. 

 Patient and family penchants, morals, cultural traditions and socio-economic 

status are valued. 

 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. 

 The company of family members in the health care setting is encouraged and 

also facilitated. 

 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., 

http://www.nejm.org/doi/full/10.1056/NEJMp1109283
http://catalyst.nejm.org/healthcare-built-order-customized-care/
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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 

et al., 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 
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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
st
 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 & Wikström, 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). 

http://www.nejm.org/doi/full/10.1056/NEJMp1109283
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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 I 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 III 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. 

 

 

 



 

 

 

 

 

CHAPTER 2 

LITERATURE REVIEW 
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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 
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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 Illness 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 (COI) 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 

Author  
Publication 

Year  
Cost of Individual/Household per year 

Larkindale et al. 2014 

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 

$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. 

Katz et al. 2014 

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 

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. 

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

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

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

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 ₹12,575 (USD206) to ₹65,257 (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., 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Chauhan%20AS%5BAuthor%5D&cauthor=true&cauthor_uid=29324861
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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 II of the disease, while many 

BMD patients were in stage II/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 (13–18 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 



39 
 

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 QoL, 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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Landfeldt et al. 2016 

The EQ-5D-3L; VAS; the SF-

12 

Health Survey and the ZB 

Germany, Italy, 

UK & USA 

Mean EQ-5D-3L utility 0.81, mean VAS score 

0.74, 

mean SF-12 Mental Health Component 

Summary Score 44 and mean ZBI score 29. 

Half of all 

caregivers reported being moderately or 

extremely anxious or depressed 

Lue et al. 2016 
HrQoL: Short Form 36 (0-100) 

Global QoL: WHOQOL-BREF 
Taiwan 

Adolescents with DMD experience poor QoL 

and HRQoL, with notable impact on social 

activities. Functional performance is correlated 

with QoL in this context. 

Landfeldt et, al. 2016 

Health Utilities Index 

Questionnaire (HUI) Score ( 

0-1) 

Pediatric QualityofLife 

Inventory (PedsQL) Score 0-

100 

Germany, Italy, 

UK & USA 

HUI: 0.75 in early ambulatory males to 

0.15 in the most severely affected 

PedsQL: 80 ambulatory 

57 most severely affected 

Messina et al. 2016 
PedsQLTM Neuromuscular 

Module (NMM) 
Italy 

PedsQL (patient baseline Vs 12 month): 81.4 

(±12.8) Vs 81.2 (±13.3) (p=0.77) 

PedsQL (Parents Proxy baseline Vs 12 month): 

75.8 (±15.6) Vs 71.3 (±16.6) (p=0.00) 

Cavazza et al. 2016 
EQ-5D-3L 

ZBI 

Bulgaria, France, 

Germany, 

Hungary, Italy, 

Sweden & UK 

Mean EQ-5D-3L utility; mean VAS score, 

mean ZBI score, mean hours of informal 

care/weekly: 

Bulgaria: 0.51, 0.56, not reported, and 74;  

France: 0.66, 0.60, 15 and 65; 

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.0 4 

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 & Aymé, 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 & Wikström, 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 GOI 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.  (Gómez 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 

(COI) 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. 
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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 I of this chapter highlights research design and provides detailed information 

about research topic, objectives, hypothesis, sample design and sample size estimation. 

Section II is about the intervention program developed during the study period its 

components and its administration. Section III 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 I 

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 II 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 

 

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 enrollment time, 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 

 

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
th

 June 2021 and completed on the 

31
st
 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>1500IU) 

(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 II 

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 

3. 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 

 

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 Enrolment in 

Phase 1  
Follow -up Weeks 

Study Week 0 4 8 12 16 20 24 

Visit Window (days) 0   ±14   ±7 

Visit Number 1   2   3 

Informed consent X       

Physical/clinical examination 

Physical Visit 
X   X   X 

Physiotherapy Therapy 

consultation  
X   X   X 

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   ±7 

Visit Number 1   2   3 

Informational about the disease 

(Hardcopy +Digital) 
X       

Physical/clinical examination X       

Physiotherapy Therapy exercise 

home-program 30 min session 

(Intervention specific)  

X       

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 X X 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 III 

 3.3 RESEARCH INSTRUMENT 

The interview schedules used were both structured and open-ended. The 

sociodemographic data and OOP expenditure (economic burden) (Annexure I & 2). The 

EQ-5D EuroQoL 5-dimension questionnaire was to be used to measure QoL in children 

living with DMD Annexure IV 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 I and Phase II (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 

https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
https://www.researchgate.net/publication/285679365_A_New_Instrument_Scale_for_Measuring_the_Socioeconomic_Status_of_a_Family_Preliminary_Study
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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. 

H01: The Patient centered care model does not impact the economic burden on families 

with children living with Duchenne Muscular Dystrophy. 

H02: The patient centred care model does not impact the overall Quality of life of 

caregivers of children living with DMD. 

H03: 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.  

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
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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 I & Phase 

II in the Indian Scenario  

1. Loss of productivity due to unpaid caregiving: LP (unpaid caregiving): (Un-paid sLT ₊ Unpaid sST) 

X Sgdp 

ⅰ. Loss of productivity for non-working unpaid caregivers Phase I/Phase II = LP (unpaid caregiving*)  

ⅱ. Unpaid sLT = Long-term caregiving for DMD during Phase I/Phase II (in days) 

    (Parents with no wage loss taking leave for the care of their child due to BMD/DMD) 

ⅲ. Unpaid sST = Short-term caregiving for BMD/DMD during Phase I/Phase II (in hrs 

converted into days) 

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

BMD/DMD) 

ⅳ. Sgdp = 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 I/Phase II) = LP (absenteeism**) + LP (changes) 

ⅰ. Loss of productivity due to absenteeism = (AbsLT + AbS ) X Sd  

ⅱ. Abs LT = 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 & 

II (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: LPchange = Slost X t + Dlost X Sdi  

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

ⅱ. S lost: 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 I&II/ in 

2021 and 2022 

ⅳ. Dlost = number of working days lost due to child‘s disease during Phase I& II/ in 2021 and 

2022 

ⅴ. Sdi = 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 (CIs) on the mean, median, minimum, and 

maximum. The summary tables for categorical variables will include N (population), n 

(subgroup), percentage, and 95 percent CIs 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 (α) 

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‖ 

 

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 (χ2) 

―Chi-square (χ2) 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.). 

 

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 

Taking above dependent variable and adding a regression equation for 
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independent variable, logistic regression is: 

Logit (P) = β0 + β1X1 + β2X2 + β3X3………… βnXn                  ……………2 

Equation 

     (
 

   
)   β0 + β1X1 + β2X2 + β3X3………… βnXn    …….3 

Where 

P= Probability of a case is in a particular category. 

β0 is the intercept. 

β1, β2,……βn 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 = β0 + β1x1 + β2x2 + β3x3+ β4x4 +……………….. + βnxn 

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   

β0 : The intercept 0 is the value of the outcome y when all predictor variables are zero. 

β1, β2, β3…………….. βn 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
2
 

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  

 

1. 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.  

2. 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.  

3. 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.  

4. 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. 

5. 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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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 II and III (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 (Items) 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 

characteristic Clinical Severity 
Overall 

 I II III IV V  

Age in Years Mean (n±SD) 

At Enrolment  5.0±0.0 6.9±1.8 9.1±1.6 9.1±2.1 11.0± 

N.A 

8.32 ±2.0 

SES Status n (%) n (%) n (%) n (%) n (%) n (%) 

High 1(75.0) 3 (9.4) 1(1.8) 2 

(25.0) 

0 (0) 7(7) 

Upper middle 0 (0) 15 

(46.9) 

31(55.4) 5 

(62.5) 

0 (0) 51(51) 

Lower Middle 2(75.0) 12 

(37.5) 

23 

(41.1) 

1(12.5) 1 (100) 39(39) 

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 

(62.5) 

0(100) 24 (24) 

Matriculation 1(33.3) 12(37.5) 33 

(58.9) 

0(100) 0 (100) 46 (46) 

No matriculation 1 

(33.3) 

11(34.4) 14 

(25.0) 

3 

(37.5) 

1(100) 30 (30) 

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 

(62.5) 

0 (0) 54 (54) 

Joint 2 

(75.0) 

15(46.9) 25(44.6) 3(37.5) 1 (100) 46(46) 

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 

(32.1) 

1(12.5) 0 (100) 28 (28) 

Rural 3 (100) 23 

(71.9) 

38 

(67.9) 

7 

(87.5) 

1 (100) 72 (72) 

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 

(33.3) 

11 

(34.4) 

17(30.4) 3(37.5) 0 (0) 32 (32) 

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 

(66.7) 

4(12.5) 10(17.9) 1(12.5) 0 (0) 17(17) 

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 

(25.0) 

20 

(58.8) 

32 

(60.4) 

5 

(62.5) 

0 (0.0) 58 (58) 

Father 2 

(50.0) 

11 

(32.4) 

21 

(39.6) 

3 

(37.5) 

1 (50.0) 38 (38) 

Others  1 

(25.0) 

3 (8.8) 0 (0.0) 0 (0.0) 1 (50.0) 4(4) 

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 
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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 III), 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 

(100)  I II III IV V 

Type of Disease(p=0.784) N (%) 

DMD 3 

(100) 

29 

(90.6) 

49 

(87.5) 
8 (100) 1 (100) 90 (90) 

BMD Intermediate 
0(0) 3 (9.4) 

7 

(12.5) 
0 (0) 0 (0) 10(10) 

Family History (p=0.913) 

Present 
0 (0) 

5 

(15.6) 

10 

(17.9) 
1 (12.5) 0 (0) 16 (16) 

Not Present 3 

(100) 

27 

(84.4) 

46 

(82.1) 
7 (87.5) 1 (100) 84 (84) 

Affected Brother (p=0.969) 

Yes 
0 (0) 3 (9.4) 

6 

(10.7) 
1(12.5) 0 (0) 10 (10) 

No 3 

(100) 

29 

(90.6) 

50 

(89.3) 
7 (87.5) 1 (100) 90 (90) 

Age when noticed the symptoms (p=0.003) 

Up to 5 Years 3 

(100) 

25 

(78.1) 

22 

(39.3) 
4 (50) 1 (100) 55 (55) 

I 

3% 

II 

32% 

III 

56% 

IV 

8% 

V 

1% 
Stages of DMD 

I

II

III

IV

V
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After 5 years 
0 (0) 

7 

(21.9) 

34 

(60.7) 
4(50) 0(0) 45 (45) 

Symptom First Noticed (p=0.477) 

Difficulty in walking 1 

(50.0) 

7 

(24.1) 

11 

(19.6) 
3 (13.0) 1 (4.3) 23 (24) 

Inability to climb stairs 
0 (0) 

3 

(10.3) 
5 (8.9) 0 (0) 0 (0) 8 (8.3) 

Difficulty in getting up 

from the floor 

1 

(50.0) 

9 

(31.0) 

14 

(25.0) 
2 (25.0) 0 (0) 

26 

(27.1) 

Pain in muscles/limbs 0 (0) 0 (0) 1 (1.8) 0 (0) 0 (0) 1 (1.0) 

Frequent falls 
0 (0) 

7 

(24.1) 

23 

(41.1) 
1 (12.5) 0 (0) 31(32.3) 

Muscle enlargement 
0 (0) 

3 

(10.3) 
2 (3.6) 1 (12.5) 0 (0) 6 (6.3) 

Loss of ambulation 0 (0) 0 (0) 0 (0) 1 (12.5) 0 (0) 1(1.0) 

Who noticed first (p=0.594) 

Parents 1 

(33.3) 

16 

(50.0) 

33 

(58.9) 
3 (37.5) 1 (100) 54 (54) 

Other family members 1 

(33.3) 

7 

(21.9) 

15 

(26.8) 
2 (25.0) 0 (0) 25 (25) 

School 
0 (0) 2 (6.3) 

6 

(10.7) 
2 (25.0) 0 (0) 10 (10) 

Neighbourhood 0 (0) 2 (6.3) 1 (1.8) 0 (0) 0 (0) 3 (3) 

accidental finding or 

others 

1 

(33.3) 

5 

(15.6) 
1 (1.8) 1 (12.5) 0 (0) 8 (8) 

Knowledge about the disease (p=0.98) 

Yes  
1 

(33.3) 

11 

(34.4) 

30 

(53.6) 

5 (62.5) 0 (0) 47 (47) 

No 
2 

(66.7) 

21 

(65.6) 

26 

(46.4) 

3 (37.5) 1(100) 53 (53) 

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 II 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 

phase 1 (routine 

care) (N) 

Utilization 

during phase 2 

(intervention) (N) 

Utilization not 

opted for 

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 

Physiotherapy related 

to Respiratory Care 
5 42 6 

Nutritional counselling  
12 24 5 

Inpatient treatment  1 0 1 

Other superspecialist 

consultation 
45 62 59 

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 IV), 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 

value I II III IV V  

Number of agencies 

consulted  

Mean ±SD 

3.0±1.0 2.8±1.1 3.0±1.5 2.9±1.2 3.0 2.9±1.4 0.72 

Time taken for pathway to 

care (months) 

Mean ±SD 

10.7±11.7 11.8±18.3 13.0±15.6 9.7±12.1 36.0 12.5±16.1 0.65 

Time to last follow-up 

(months) 

Mean ±SD 

5.3±4.9 4.5±3.6 4.5±4.2 5.7±6.1 24.0 4.8±4.6 0.01 

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 PGI (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 

Challenges 

Clinical Severity Total 

I II III IV V  

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

Problems faced visiting PGI travelling 
3 (100) 

29 

(90.6) 

52 

(92.9) 

8 

(100) 

1 

(100) 

93 

(93) 

Problems faced due to frequent visits 2 

(66.7) 

20 

(62.5) 

43 

(76.8) 

5 

(62.5) 

1 

(100) 

71 

(71) 

Work-time loss in each visit 2 

(66.7) 

22 

(68.8) 

43 

(76.8) 

6 

(75.0) 

1 

(100) 

74 

(74) 

Transportation 2 

(66.7) 

20 

(62.5) 

43 

(76.8) 

6 

(75.0) 

1 

(100) 

72 

(72) 

waiting period 2 

(66.7) 

19 

(59.4) 

44 

(78.6) 

6 

(75.0) 

1 

(100) 

72 

(72) 

Difficult access to diagnostic facilities 2 

(66.7) 

19 

(59.4) 

44 

(78.6) 

6 

(75.0) 

1 

(100) 

71 

(71) 
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Asking doctors to repeat the instruction 

to have a clear understanding 
3 (100) 

29 

(90.6) 

52 

(92.9) 

8 

(100) 

1 

(100) 

93 

(93) 

satisfaction with the doctor's 

explanations  
3 (100) 

25 

(78.1) 

40 

(71.4) 

6 

(75.0) 

1 

(100) 

75 

(75) 

Unaware of prenatal diagnosis 1(33.3) 
12 

(37.5) 

19 

(33.9) 

6 

(75.0) 

1 

(100) 

39 

(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 Illness 

Annual Direct Expenditure: The annual mean direct expenditure was estimated at 56.6 

(ranging from 11.9 to 289.3) x ₹1000, 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 COI. 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 (COI). 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 Illness 

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 ₹ 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 

III (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 1000 (min-max) on the Families with Routine Care (Phase I) 

Variables Mean 
Ratio of 

total COI [%] 

Clinical Severity  

I II III IV V P- value 

Drugs (Medicines +Vaccine) 
15.2 

(2.0-58.4) 
13.93 

15.4 

(6.9-28.0) 

16.2 

(4.0-58.4) 

14.8 

(2.0-54.6) 

14.8 

(6.4-29.6) 
11.7 0.399 

Diagnostic (Lab tests+ 

ECHO+Xray+DEXA) 

2.1 

(0-17.0) 

1.93 

 

2.0 

(0-4.7) 

2.6 

(0-17.0) 

2.0 

(0-9.2) 

1.3 

(0-3.9) 
1.5 0.583 

Procedure orthotic 

User fee 

6.9 

(0-60.9) 
6.28 

5.1 

(3.9-6.2) 

5.1 

(0.07-15.7) 

8.2 

(0.01-60.9) 

6.3 

(0.01-10.8) 
30.4 0.343 

Costs of rehabilitation services 
9.3 

(0-104.3) 

8.47 

 

31.5 

(0-70.2) 

5.2 

(0-44.3) 

10.0 

(0-104.3) 

13.3 

(0-48.1) 
0 0.254 

Direct medical expenditure 
33.5 

(5.6-157.3) 
30.61 

54.0 

(12.1-106.8) 

29.0 

(9.1-105.5) 

35.0 

(5.6-157.3) 

35.7 

(11.0-70.4) 
13.2 0.573 

Costs for ―personal assistance‖ at 

school 

1.6 

(0-60.8) 

1.45 

 
- 

0.4 

(0-12.2) 

2.6 

(0-60.8) 
- - 0.655 

Travel_Boarding/Lodging 
15.6 

(0.2-167.0) 
14.30 

32.2 

(8.8-61.7) 

11.8 

(0.2-36.7) 

13.8 

(0.3-51.9) 

38.8 

(2.7-167.0) 
3.6 0.003 

Food and other costs 
3.8 

(0-34.1) 
3.44 

5.2 

(1.3-12.2) 

2.8 

(0-10.6) 

3.4 

(0-34.1) 

9.5 

(0-29.3) 
1.5 0.045 
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Direct Informal (traditional healing) 
2.1 

(0-46.0) 

1.93 

 

1.2 

(0.9-2.0) 

0.9 

(0-5.2) 

2.6 

(0-46.0) 

3.9 

(0-19.5) 
912 0.459 

Direct non-medical expenditure in INR 
23.1 

(0.6-195.9) 
21.11 

38.6 

(11.0-64.7) 

16.0 

(0.7-47.3) 

22.5 

(0.6-132.0) 

52.2 

(2.9-195.9) 
6.1 0.01 

Total direct expenditure 
56.6 

(11.9-289.3) 
51.72 

92.7 

(52.5-171.5) 

45.0 

(11.9-125.1) 

57.5 

(12.4-289.3) 

87.9 

(13.9-

218.0) 

43.3 0.324 

LP (unpaid caregiving) 
33.5 

(7.3-88.2) 
30.6 

28.2 

(18.5-44.1) 

31.7 

(7.3-66.1) 

33.5 

(7.3-88.2) 

39.4 

(26.3-53.9) 

58.8 

 
0.424 

LP (absenteeism) + LP (changes) 
19.3 

(0.0-311.6) 
17.7 

3.5 

(0.0-7.0) 

21.2 

(0.0-278.2) 

21.5 

(0.0-311.6) 

4.5 

(0.0-31.7) 
1.8 0.918 

Total indirect COI 
52.8 

(14.7-352.9) 
48.28 

31.7 

(18.6-47.6) 

52.9 

(14.7-322.3) 

55.0 

(14.7-352.9) 

44.0 

(26.3-68.5) 

62.1 

 
0.844 

Total annual COI 
109.4 

(27.4 – 534.2) 
100 

124.4 

(71.0-200.5) 

97.9 

(27.4-370.0) 

112.5 

(34.0-534.2) 

131.8 

(81.7-

244.4) 

78.0 0.735 

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 COI. 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 Illness 

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 

9.4 ±10.9, 6.1 ± 2.0 and 4.3±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 

 

Source: Authors calculation established on primary data 

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 

illness 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 I, 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 ₹ 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 ₹ 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 

Family Structure 
Mean 

(Nuclear) 

Mean 

(Joint) 

t 

stats 

p-

value 

Indirect Cost Caregiving Phase1 annual 
42.5 

(14.7-251.2) 

64.9 

(14.7-

352.9) 

-1.84 0.07 

Work loss major challenge in PGI Visits No Yes  

Direct Cost on Diagnostic Phase1@annual 
3.0 

(0.0-12.0) 

1.8 

(0.0-17.0) 
1.99 0.049 

Direct Cost on Informal Payment in 

Phase1@annual 

4.0 

(0.0-46.0) 

1.4 

(0.0-23.3) 
2.02 0.046 

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 ₹ per 

1000 (min-max) 

Vs State CHD 

(Tricity) 

PB HR Eastern 

states 

UK HP J&K 

others 

p-

value 

DC Drugs  11.7 

(3.8-

21.0) 

13.0 

(2.0-

33.8) 

17.0 

(4.0-

46.2) 

11.0 

(4.4-15.2) 

28.4 

(11.7-

33.8) 

17.0 

(4.4-

54.7) 

19.0 

(10.4-

29.6) 

0.045 

DC Travel 

Boarding 

Lodging  

1.8 

(0.2-4.7) 

11.9 

(3.5-

41.0) 

8.2 

(1.8-

31.1) 

14.4 

(1.6-28.4) 

20.0 

(3.7-

51.5) 

20.7 

(23.7-

61.7) 

43.0 

(5.6-

167.0) 

0.00 

DC FOOD 

informal 

other 

payment  

0.7 

(0.0-1.9) 

2.8 

(0.0-

11.2) 

2.0 

(0.0-

9.5) 

1.0 

(0.0-2.2) 

1.8 

(1.1-

2.8) 

5.7 

(0.0-

34.1) 

12.9 

(0.0-

29.3) 

0.00 

Direct non-

medical 

expenditure  

9.3 

(0.5-

65.5) 

18.9 

(4.6-

71.6) 

11.1 

(2.4-

38.2) 

17.0 

(24.1-

30.6) 

31.7 

(6.1-

77.7) 

30.7 

(4.1-

132.0) 

59.4 

(10.1-

195.9) 

0.00 

Total Direct 

Cost  

39.3 

(12.4-

207.9) 

49.1 

(13.1-

160.0) 

45.0 

(11.9-

131.2) 

35.2 

(21.5-

53.0) 

81.1 

(19.3-

125.1) 

73.2 

(14.6-

289.3) 

101.3 

(32.3-

218.0) 

0.008 

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 Illness 

 

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

illness (routine care). 

 

Model Summary 

Model R R
2 

Adjusted 

R2 

SE of the 

estimate 

F= MS regression/ 

MS residual 

Sig 

1 0.776 0.601 0.546 37560.6968 10.942 0.00 

Coefficients   

Variables β 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 

DMD 

-0.117 7888.912 -1.653 0.102 

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 Illness 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
2 

Adjusted 

R2 

SE of the 

estimate 

F= MS regression/ MS 

residual 

Sig 

1 0.751 0.564 0.487 79871.2679 7.254 0.00 

Coefficients   

Variables β 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 

DMD 

-0.058 17009.664 -0.757 0.451 

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
2 

Adjusted 

R2 

SE of the 

estimate 

F= MS regression/ MS 

residual 

Sig 

1 0.776 0.601 0.552 40878.66433 12.075 0.00 

Coefficients   

Variables β 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 

DMD 

-0.071 8633.827 -1.001 0.320 

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 (WHO) 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 

Expenditure N(%) 

p 

value 

(χ2 

test) 

Distress 

financing 

N(%) 

p 

value 

(χ2 

test) 

Age of the patient 
<=9 Years 31 (77.5) 

0.775 
35 (77.8) 

0.707 
> 9 Years 9 (22.5) 10 (22.2) 

Stage of disease 

Pre or early 

ambulatory 
11 (27.5) 

0.34 

16 (35.5) 

0.99 
Late ambulatory 24 (60.0) 25 (55.6) 

Non-ambulatory 5 (12.5) 4 (8.9) 

Age when noticed 

the symptoms 

Up to 5 years of age 14 (35.0) 
0.001 

17 (37.8) 
0.002 

After 5 years of age 26 (65.0) 28 (62.2) 

Socio-economic 

status 

Upper 0 (0) 

0.037 

2 (4.4) 

0.105 Middle 19 (47.5) 19 (42.2) 

Lower 21 (52.5) 24 (53.3) 

Educational status 

of caregiver 

At least graduate 9 (22.5) 

0.67 

11 (24.4) 

0.24 Matriculation 17 (42.5) 17 (37.8) 

At least graduate 14 (35.0) 17 (37.8) 

knowledge about 

the disease 

Yes 26 (65%) 
0.003 

26 (57.8) 
0.051 

No 14 (35%) 19 (42.2) 

Locality 
Urban 9 (22.5) 

0.317 
9 (20.0) 

0.107 
Rural 31(77.5) 36 (80.0) 

Family structure 
Nuclear  21 (52.5) 

0.806 
22 (48.9) 

0.35 
Joint 19 (47.5) 23 (51.1) 

Distances of 

provinces to the 

health facility 

Nearby Travel 16 (20.0) 

0.000 

21 (46.7) 

0.02 
Nearby Difficult 

Travel 
8 (20.0) 9 (20.0) 

Farthest travel 16 (40.0) 15 (33.3) 

Catastrophic 

health expenditure 

Yes NA 
NA 

31 (68.9) 
0.00 

No NA 14 (31.1) 

Distress financing 
Yes 31 (77.5) 

0.00 
NA 

NA 
No 9 (22.5) 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 (χ2 6.6; p < 0.037), caregivers 

ignorant to the outcome of disease (χ2 8.8; p < 0.003) and traveling from nearby provinces (χ2 
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15.2; p < 0.000), and parent who noticed symptoms up to 5 years of age (χ2 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% 

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 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 

Predictors of COI 

Catastrophic health 

Expenditure N (%) 

Distress financing N 

(%) 

OR (95% CI) 
P value OR (95% 

CI) 

P 

value 

Age when noticed the 

symptoms 

Up to 5 years of age 
- 

 
- 

 

After 5 years of age 
2.2 (0.7- 6.5) 

0.16 2.7 (1.0-

7.5) 

0.05 

Socio-economic Status 

Upper 
- 

 
- 

 

Middle 
0.5 (0.11 – 2.0) 

0.32 0.47 (0.06-

3.9) 

0.49 

Lower 
1.0 (0.14 – 7.0) 

0.99 0.95 (0.1-

10.2) 

0.96 

Educational status of 

caregiver 

At least graduate 
- 

 
- 

 

matriculation 
0.6 (0.1 – 3.5) 

0.45 0.55 (0.14-

2.23) 

0.40 

At least graduate 
0.56 (0.09 – 3.5) 

0.54 1.2 (0.29 -

6.18) 

0.93 

knowledge about the 

disease 

Yes 
- 

 
- 

 

No 
0.2 (0.1– 0.5) 

0.002 0.68 (0.23-

1.9) 

0.46 

Distances of provinces to 

the health facility 

Nearby Travel 

- 

 

- 

 

Nearby Difficult Travel 

1.1 (0.34 – 3.7) 0.84 
1.03 (0.29-

3.71) 

0.96 

Farthest travel 
5.6 (1.4 – 23.2) 

0.02 1.65 (0.42-

6.45) 

0.47 

Catastrophic health 

Expenditure 

Yes 

- 

- 7.3 (2.38-

22.3) 
0.001 

No - - -  
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Age of Patient 
<=9 Years -  - - 

> 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), 

https://static.pib.gov.in/WriteReadData/userfiles/NEP_Final_English_0.pdf
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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 III), 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 χ2 ; 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 II 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 IV). 

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 (COI) 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 COI), 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 ₹1000) 

incurred higher expenses in indirect caregiving compared to nuclear families (42.5 x ₹1000). 

Moreover, caregivers who found work loss not a major challenge in visiting the health 

facility were significantly spending more (3.0 x ₹1000) 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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(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 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 (SDGs) 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 (χ2 

6.6; p < 0.037), caregivers ignorant to the outcome of disease (χ2 8.8; p < 0.003), and 

traveling from nearby provinces (χ2 15.2; p < 0.000), and parent who noticed symptoms up to 

5 years of age (χ2 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 

1 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) 

2 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.  

3 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) 

4 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 II)  

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 ₹1000. 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 1000 (min-max) on the families with PCC intervention (Phase II) 

Variables Mean 

Ratio of 

total COI 

[%] 

Clinical Severity 

p- value 
I II III IV 

Drugs (Medicines +Vaccine) 
14.6 

(1.8-126.3) 
13.66 

17.2 

(6.9-36.5) 

10.6 

(1.8-32.6) 

17.7 

(3.8-126.3) 

11.2 

(8.1-14.2) 
0.388 

Diagnostic (Lab tests+ ECHO + Xray 

+DEXA) 

2.5 

(0.0-21.5) 

2.36 

 

0.8 

(0-2.4) 

1.2 

(0-6.8) 

2.8 

(0-21.3) 

8.2 

(0.9-17.0) 
0.006**

 

Procedure_orthotic 

User fee 

2.1 

(0-96.6) 
1.94 

0.25 

(0.03-0.7) 

0.4 

(0-1.3) 

3.7 

(0-96.6) 

3.6 

(0-1.7) 
0.736 

Costs of rehabilitation services 
3.9 

(0-60.8) 

3.64 

 

8.1 

(0-24.3) 

1.4 

(0-20.9) 

4.4 

(0-60.8) 

9.8 

(0-28.1) 
0.358 

Direct medical expenditure 
23.1 

(2.4-16.5) 
21.60 

26.3 

(6.9-37.2) 

13.6 

(2.3-35.2) 

28.6 

(3.3-16.5) 

29.6 

(10.5-51.5) 
0.145 

Personal assistance for school and work 

attendance 

2.6 

(0-85.2) 

2.41 

 
- - 

50.1 

(0-85.2) 
- 0.499 

Travel_ Boarding/Lodging 
11.8 

(0.4-50.0) 
11.00 

17.2 

(4.0-27.8) 

11.5 

(0.7-48.3) 

11.2 

(0.38-50.0) 

14.4 

(4.0-27.9) 
0.797 

Food other costs 5.0 4.70 7.9 2.9 6.4 3.9 0.869 
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Source: Authors calculation established on primary data 

(0-133.2)  (0.6-21.0) (0-19.0) (0-133.2) (0.12-10.2) 

Informal (traditional healing) 
1.5 

(0-8.0) 
1.44 

2.6 

(0.4-5.2) 

11.7 

(0-5.9) 

1.4 

(0-6.8) 

3.9 

(0-8.0) 
0.035 

Direct non-medical expenditure 
20.7 

(0.4-140.3) 
19.56 

27.7 

(4.9-54.0) 

15.6 

(1.3-61.4) 

23.9 

(0.4-140.3) 

22.1 

(6.3-40.9) 
0.628 

Total direct expenditure 
44.0 

(6.5-305.4) 

41.16 

 

54.0 

(39.8-61.2) 

29.2 

(8.6-73.2) 

52.5 

(6.5-305.4) 

51.7 

(43.4-57.8) 
0.01** 

LP (unpaid caregiving) 
46.3 

(14.7-75.4) 
43.3 

47.0 

(25.7-58.8) 

45.3 

(14.7-66.1) 

45.1 

(14.7-73.5) 

58.9 

(44.1-75.4) 

- 

0.709 

LP (absenteeism**) + LP (changes) 
16.6 

(0-285.1) 
15.5 

11.7 

(0-2.2) 

22.5 

(0-285.1) 

15.1 

(0-182.5) 

8.0 

(0-34.6) 
0.305 

Total indirect COI 

62.9 

(18.0-

343.9) 

58.84 
48.2 

(27.0-61.0) 

67.8 

(20.7-

344.0) 

60.2 

(18.0-

241.3) 

67.0 

(56.1-78.7) 
0.433 

Total COI 

107.0 

(40.6-

417.1) 

100 

102.2 

(88.2-

117.5) 

96.9 

(43.3-

417.1) 

112.7 

(40.6-

339.0) 

118.8 

(105.4-

136.5) 

0.845 

** Two-tailed significant values 
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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 II 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 II 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 II. So far costs in Phase II all costs are reduced but the cost of food has increased in 

phase II 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 II) 

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 II) compared at an annual rate 

Variables Phase I Phase II 

t 

stats 

P value 

(paired t-

test) 
 

Mean 

Ratio of 

total COI 

[%] 

Mean 

Ratio of 

total COI 

[%] 

Drugs (Medicines + 

Vaccine) 
13.3 

(2.0-58.4) 
13.93 

14.6 

(1.8-

126.3) 

13.66 0.134 0.894 

Diagnostic (Lab 

tests+ ECHO+ Xray 

+DEXA)  

2.2 

(0-17.0) 

1.93 

 

2.5 

(0.0-

21.5) 

2.36 

 
0.066 0.948 

Procedure orthotic 

User fee 

5.4 

(0-60.9) 
6.28 

2.1 

(0-96.6) 
1.94 2.69 0.009** 

Costs of rehabilitation 

services 

7.7 

(0-104.3) 

8.47 

 

3.9 

(0-60.8) 

3.64 

 
1.89 0.031* 

Direct medical 

expenditure  

28.7 

(5.6-

157.3) 

30.61 

23.1 

(2.4-

16.5) 

21.60 2.33 0.022** 

Costs for personal 

assistance for school  

2.0 

(0-60.8) 

1.45 

 

2.6 

(0-85.2) 

2.41 

 
-1.00 0.321 

Travel, Boarding & 

Lodging 

13.5 

(0.2-

167.0) 

14.30 

11.8 

(0.4-

50.0) 

11.00 2.32 0.023** 

Food & other costs 3.8 3.44 5.0 4.70 -0.45 0.654 
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(0-34.1) (0-133.2)  

Informal (traditional 

healing) 

2.0 

(0-46.0) 

1.93 

 

1.5 

(0-8.0) 
1.44 -0.97 0.333 

Direct non-medical 

expenditure  

20.9 

(0.6-

195.9) 

21.11 

20.9 

(0.4-

140.3) 

19.56 0.844 0.402 

Total direct 

expenditure  

55.4 

(11.9-

289.3) 

49.6 

44.0 

(6.5-

305.4) 

41.16 

 
1.93 0.029* 

LP (unpaid caregiving) 
33.5 

(7.3-88.2) 
30.6 

46.3 

(14.7-

75.4) 

43.3 -7.45 0.00** 

LP (absenteeism**) + LP 

(changes) 

19.3 

(0.0-

311.6) 

17.7 
16.6 

(0-285.1) 
15.5 1.07 0.287 

Total indirect COI 56.3 

(14.7-

352.9) 

50.4 

62.9 

(18.0-

343.9) 

58.84 -1.31 0.194 

Total COI 111.6 

(27.4 – 

534.2) 

100 

107.0 

(40.6-

417.1) 

100 0.53 0.596 

* 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 (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, 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 II. The burden of the loss of productivity in unpaid caregiving 

(willingness to pay) increased by 37.9 percent in Phase II.  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 II by 

11.7 percent statistically not significant (Paired t Test, z=1.31). 

Figure 5.3.1 Expenditure during non-intervention (Phase I) and Intervention phase 

(Phase II)  

 

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 II 

(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 

Quality of Life 

Scales 

Mean score 

±SD 

(Overall) 

Clinical Severity 
p- 

value I II III IV V 

EQ 5D-3L utility index for 

Children 

Score (0-1) 

0.58 

±0.35 

0.98 

±0.02 

0.78 

±0.22 

0.50 

±0.35 

0.19 

±0.24 

0.0 0.00 

PedsQL
TM

 3.0 

Neuromuscular Module. 

(Physical Health) 

Score (0-100) 

77.7 

±17.7 

99.0 

±1.7 

84.9 

±11.0 

74.4 

±19.3 

68.7 

±13.0 

41.2 0.03 

PedsQL
TM

 3.0 

Neuromuscular Module. 

(Communication)  

Score (0-100) 

39.3 

±31.0 

- 

47.6 

± 

42.8 

36.0 

± 26.6 

41.6 

±27.4 

- 0.48 

PedsQL
TM

 3.0 

Neuromuscular Module.  

(Family Resources) 

Score (0-100) 

56.8 

±33.7 

- 

63.6 

±40.4 

56.2 

±32.3 

45.0 

±26.4 

- 0.52 

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 0 (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 

https://www.pedsql.org/
https://www.pedsql.org/
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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 

Quality of Life 

Scales 

Mean score 

±SD 

(Overall) 

Clinical Severity 
p 

value I II III IV V 

WHOBREEF  

Overall quality of life 

Score (0-100) 

29.7 ±26.0 
16.7 

±28.9 

34.4 

±31.6 

29.0 

±23.2 

25.0 

±18.9 
0.0 0.503 

WHOBREEF  

Overall health Score (0-

100) 

53.0 ±34.7 
99.7 

±14.4 

46.9 

±34.0 

55.3 

±34.7 

53.1 

±31.1 
0.0 0.11 

WHOBREEF  

Physical Domain  

Score (0-100) 

50.6 ±14.4 
46.0 

±19.3 

51.7 

±12.0 

49.2 

±15.4 

49.6 

±13.6 
31.0 0.62 

WHOBREEF  

Psychological  

Score (0-100) 

49.8 ±16.8 
50.0 

±27.1 

54.8 

±14.7 

46.8 

±16.6 

54.7 

±14.74 
19.0 0.43 

WHOBREEF  

Social relationship  

Score (0-100) 

54.7 ±26.9 
77.0 

±6.9 

57.0 

±26.0 

54.0 

±27.5 

48.5 

±24.4 
0.0 0.16 

WHOBREEF  

Environmental  

Score (0-100) 

45.6 ±24.7 
60.7 

±23.9 

48.2 

±24.7 

42.5 

±24.3 

57.2 

±21.6 
0.0 0.83 

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. 

 

Source: Authors calculation established on primary data 

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 I 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 Italy. 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) 

https://www.sciencedirect.com/topics/medicine-and-dentistry/social-stigma
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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 II and III 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. 

Quality of Life 

Clinical Severity 
p- 

value  I II III IV V 

Mean 

score ±SD 

Mean 

score ±SD 

Mean 

score ±SD 

Mean 

score ±SD 

Mean 

score 

±SD 

 

EQ 5D score at 

baseline 

0.98±0.02 0.78±0.22 0.50±0.35 0.19±0.24 0.0 0.00 

EQ 5D score at 

"Start of 

intervention" 

0.98±0.02 0.78±0.26 0.57±0.34 0.04±0.09 - 0.007 

EQ 5D score at 

"End of 

intervention" 

0.96±0.07 0.79±0.23 0.57±0.31 0.11±0.17 - 0.047 

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  

 

 

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 = β0 + β1x1 + β2x2 + β3x3+ β4x4 +……………….. + βnxn 

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 β0 : The intercept 0 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. 

y = -0.0395x + 1.2778 
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2. 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. 

3. Type of Disease: The two disease are considered one is DMD and the other is milder 

form i.e. BMD or intermediate disease.  

4. 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. 

5. 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. 

6. 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 

Dependent 

Variables of 

QoL 

(N=100) 

Predictors 

Standardized Coefficients (pValue) 

SES 

Education 

Status of main 

caregiver 

Family 

Structure 
Locality 

Distances of 

provinces to the 

health facility 

Respondent 

at Baseline 

Age in 

Years at 

baseline 

DF 

Parent's 

knowledge of 

DMD 

Clinical 

Severity 
CHE 

EQ 5D-

3L utility 

index 

EQ 5D-3L 

utility index 

for Children 

Score (0-1) 

0.11 

(0.41) 

0.1 

(0.46) 

-0.10 

(0.29) 

-0.13 

(0.17) 
0.20 

(0.04) 

-0.01 

(0.88) 
-0.42 

(0.00) 
- 

0.06 

(0.51) 
-0.29 

(0.001) 
- - 

PedsQL 3.0 

Neuromuscular 

Module. 

(Physical 

Health) Score 

(0-100) 

-0.02 

(0.88) 

-0.06 

(0.67) 

-0.08 

(0.42) 

0.10 

(0.32) 
0.20 

(0.048) 

-0.06 

(0.53) 
-0.45 

(0.00) 
- 

-0.01 

(0.95) 
-0.18 

(0.056) 
- - 

Overall quality 

of life Score 

(0-100) 

0.32 

(0.002) 
- - 

-0.01 

(0.89) 

-0.03 

(0.74) 
- - - - 

0.13 

(0.21) 
- 

-0.06 

(0.55) 

Overall health 

Score (0-100) 
-0.24 

(0.136) 

-0.12 

(0.426) 

0.176 

(0.104) 
- 

-0.082 

(0.479) 
- - 

-0.11 

(0.31) 
- 

-0.016 

(0.886) 
- 

0.046 

(0.682) 

Physical 

Domain  

Score (0-100) 

0.184 

(0.081) 
- - 

0.009 

(0.931) 

-0.043 

(0.686) 
- - - - 

0.134 

(0.226) 
- 

0.046 

(0.676) 

Psychological 

Score (0-100) 
0.31 

(0.048) 

-0.05 

(0.74) 

-0.16 

(0.13) 
 

-0.02 

(0.84) 
- - 0.18(0.09) - 

0.02 

(0.83) 
- 

0.09 

(0.41) 

Social 

relationship 

Score (0-100) 

0.42 

(0.004) 

-0.06 

(0.65) 

-0.09 

(0.37) 

0.15 

(0.14) 

-0.02 

(0.86) 

0.09 

(0.32) 

-0.04 

(0.70) 
 

0.11 

(0.25) 

-0.13 

(0.20) 

-0.03 

(0.79) 

0.13 

(0.24) 

Environmental  

Score (0-100) 
0.49 

(0.00) 

-0.12 

(0.36) 

-.124 

(0.16) 

-0.06 

(0.49) 

-0.15 

(0.11) 

-0.07 

(0.38) 

0.01 

(0.91) 
- 

0.02 

(0.85) 

0.133 

(0.12) 

0.03 

(0.77) 
0.25 

(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 

Dependent Variables of QoL 

(N=100) 

Source of 

variation 

Sum of Squares 

(SS) 

d.f. Mean 

Square 

F= MS 

regression/ MS 

residual 

 

EQ 5D-3L utility index for 

Children Score (0-1) 

Regression 4.25 9 0.473 5.08, p= 0.000 

Residual 8.38 90 0.093 

Total 12.63 99  

PedsQL Neuromuscular Module. 

(Physical Health) Score (0-100) 

Regression 9045.63 9 1005.07 4.12, p=0.000 

Residual 21960.02 90 244.00  

Total 31005.65 99   

Overall quality of life Score (0-

100) 

Regression 8115.38 5 1623.07 2.586, p=0.031 

Residual 59003.37 94 627.69  

Total 67118.75 99   

Overall health Score (0-100) Regression 5878.22 7 839.74 0.682, p=0.687 

Residual 113221.78 92 1230.67  

Total 119100.00 99   

Physical Domain  

Score (0-100) 

Regression 1203.88 5 240.77 1.157, p=0.336 

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  

Score (0-100) 

Regression 28494.83 11 2590.44 7.14, p=0.000 

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 II) 

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 I) and Intervention phase (Phase II)  

Quality of 

Life (N=66) 
Baseline Start of 

intervention 

End of 

intervention 

p- value 

(paired t-

test) 

Baseline 

and 

endpoint 

p- value 

(Paired t-

test) 

Start point 

and end 

point 
EQ 5D utility 

score 
72.9±20.1 76.4±21.2 73.8±21.4 0.15 0.75 

Physical 

health  
51.4 

±13.9 
52.3 ±12.8 55.1 ±12.0 0.024 0.021 

Psychological 

health 
51.2 

±16.6 
51.7 ±17.4 53.7 ±17.4 0.204 0.178 

Social health  54.4 

±24.9 
56.9 ±26.2 55.3 ±20.5 0.461 0.668 

Environmental 

Health 
48.15 

±22.5 
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 ₹44.0 (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 ₹23.1 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 II. The burden of loss of productivity in 

unpaid caregiving significantly increased by 37.9 percent in Phase II, 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 



153 
 
 

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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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 

et al., 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 (COI) 

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. 
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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 

http://www.nejm.org/doi/full/10.1056/NEJMp1109283
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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 ₹27.4 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 ₹33.5 (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 ₹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 30₹ 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 

(₹64.9 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 (₹1.8 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 (χ2 6.6; p < 

0.037), caregiver ignorance of the disease outcome (χ2 8.8; p < 0.003), proximity of the 

patient's province to the healthcare facility (χ2 15.2; p < 0.000), and symptom onset before 

the age of 5 (χ2 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% 

CI 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% 

CI: 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 ₹ 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 ₹1000 (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 II 

(intervention phase). The burden of productivity loss in unpaid caregiving statistically 

significantly increased by 37.9 percent in Phase II. Although the increase in unpaid 

caregiving costs contributed to an 11.7 percent rise in the overall indirect cost of illness in 

Phase II, 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 QoL, 

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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1. 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. 

2. 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. 

3. 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. 

4. 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.  

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

centers and coordinating arrangements for multidisciplinary healthcare management. 

6. 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. 

7. 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 ₹1 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 ₹50 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.  

8. 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. 

9. 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. 
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4. Further research may be necessary to enhance telemedicine's use in areas with limited 

technological access. 

5. To study cultural and socio-economic factors influencing the adoption and 

effectiveness of Patient-Centered Care model. 

6. Examine caregiver‘s support and training programs impact on patient outcomes and 

caregiver well-being. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

BIBLIOGRAPHY 
 



169 
 
 

REFERENCES 

 

Adachi, T., El-Hattab, A. W., Jain, R., Nogales Crespo, K. A., Quirland Lazo, C. I., Scarpa, 

M., Summar, M., & Wattanasirichaigoon, D. (2023). Enhancing equitable access to 

rare disease diagnosis and treatment around the world: A review of evidence, policies, 

and challenges. International Journal of Environmental Research and Public 

Health, 20(6), 4732.  

Afroz, A., Alramadan, M. J., Hossain, M. N., Romero, L., Alam, K., Magliano, D. J., & 

Billah, B. (2018). Cost-of-illness of type 2 diabetes mellitus in low and lower-middle 

income countries: A systematic review. BMC Health Serv Res, 18(1), 972.  

Aggarwal, O. P., Bhasin, S. K., Sharma, A., Chhabra, P., Aggarwal, K., & Rajoura, O. P. 

(2005). A new instrument (scale) for measuring the socioeconomic status of a family: 

Preliminary study. Indian J Commun Med, 30, 111-114.  

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human 

Decision Processes, 50(2), 179-211.  

Andersen, R. M. (2008). National health surveys and the behavioral model of health services 

use. Med Care, 46(7), 647-653.  

Andrews, J. G., Davis, M. F., & Meaney, F. J. (2014). Correlates of care for young men with 

duchenne and becker muscular dystrophy. Muscle Nerve, 49(1), 21-25.  

Angelis, A., Tordrup, D., & Kanavos, P. (2015). Socio-economic burden of rare diseases: A 

systematic review of cost of illness evidence. Health Policy, 119(7), 964-979.  

Angulo, J. M., & Losada, L. S. (2015). Health Paradigm shift in the 20th century. Christian 

Journal  for Global Health, 2(1), 49-58.  

Annual leave: Why you should use it up, and how to make the most of it. (2022, Jul 22). 

Economic Times news@ indiatimes.com Retrieved from 

https://economictimes.indiatimes.com/news/how-to/annual-leave-why-you-should-

use-it-up-and-how-to-make-the-most-of-it/articleshow/93043635.cms 

Ayme, S., Kole, A., & Groft, S. (2008). Empowerment of patients: lessons from the rare 

diseases community. Lancet, 371(9629), 2048-2051.  



170 
 
 

Baiardini, I., Minetti, C., Bonifacino, S., Porcu, A., Klersy, C., Petralia, P., Balestracci, S., 

Tarchino, F., Parodi, S., Canonica, G. W., & Braido, F. (2011). Quality of life in 

Duchenne muscular dystrophy: the subjective impact on children and parents. Journal 

of child neurology, 26(6), 707–713.  

Barbareschi G, Carew MT, Johnson EA, Kopi N, Holloway C.(2021). ―When they see a 

wheelchair, they‘ve not even seen me‖—Factors shaping the experience of disability 

stigma and discrimination in Kenya. International Journal of Environmental Research 

and Public Health, 18(8):4272. 

Bastida, J. L., Longobardo, L. M. P., Reneo, I. A., Tizzano, E., Sefton, M., & Moreno, J. O. 

(2017). Social/economic costs and health-related quality of life in patients with spinal 

muscular atrophy (SMA) in Spain. Orphanet J Rare Dis, 12(1), 141.  

Bauman, A. E., Fardy, H. J., & Harris, P. G. (2003). Getting it right: why bother with patient-

centred care? Med J Aust, 179(5), 253-256.  

Bello, L., Morgenroth, L. P., Gordish-Dressman, H., Hoffman, E. P., McDonald, C. M., 

Cirak, S., & investigators, C. (2016). DMD genotypes and loss of ambulation in the 

CINRG Duchenne natural history study. Neurology, 87(4), 401-409.  

Bendixen, R. M., Senesac, C., Lott, D. J., & Vandenborne, K. (2012). Participation and 

quality of life in children with Duchenne muscular dystrophy using the international 

classification of functioning, disability, and health. Health Qual Life Outcomes, 10, 

43.  

Bertakis, K. D., & Azari, R. (2011a). Determinants and outcomes of patient-centered care. 

Patient Education and Counseling, 85(1), 46-52.  

Bertakis, K. D., & Azari, R. (2011b). Patient-Centered Care is associated with decreased 

health care utilization. The Journal of the American Board of Family Medicine, 24(3), 

229-239.  

Bertoni, C. (2008). Clinical approaches in the treatment of Duchenne muscular dystrophy 

(DMD) using oligonucleotides. Front Biosci, 13, 517-527.  

Berwick, D. M., Nolan, T. W., & Whittington, J. (2008). The triple aim: care, health, and 

cost. Health Affairs, 27(3), 759-769.  



171 
 
 

Birnkrant, D. J., Ararat, E., & Mhanna, M. J. (2016). Cardiac phenotype determines survival 

in Duchenne muscular dystrophy. Pediatr Pulmonol, 51(1), 70-76.  

Birnkrant, D. J., Bushby, K., Bann, C. M., Alman, B. A., Apkon, S. D., Blackwell, A., Case, 

L. E., Cripe, L., Hadjiyannakis, S., Olson, A. K., Sheehan, D. W., Bolen, J., Weber, 

D. R., Ward, L. M., & DMD Care Considerations Working Group (2018b). Diagnosis 

and management of Duchenne muscular dystrophy, part 2: respiratory, cardiac, bone 

health, and orthopaedic management. The Lancet. Neurology, 17(4), 347–361.  

Birnkrant, D. J., Bushby, K., Bann, C. M., Apkon, S. D., Blackwell, A., Brumbaugh, D., 

Case, L. E., Clemens, P. R., Hadjiyannakis, S., Pandya, S., Street, N., Tomezsko, J., 

Wagner, K. R., Ward, L. M., Weber, D. R., & DMD Care Considerations Working 

Group (2018a). Diagnosis and management of Duchenne muscular dystrophy, part 1: 

diagnosis, and neuromuscular, rehabilitation, endocrine, and gastrointestinal and 

nutritional management. The Lancet. Neurology, 17(3), 251–267.  

Birnkrant, D. J., Bushby, K., Bann, C. M., Apkon, S. D., Blackwell, A., Colvin, M. K., Cripe, 

L., Herron, A. R., Kennedy, A., Kinnett, K., Naprawa, J., Noritz, G., Poysky, J., 

Street, N., Trout, C. J., Weber, D. R., Ward, L. M., & DMD Care Considerations 

Working Group (2018c). Diagnosis and management of Duchenne muscular 

dystrophy, part 3: primary care, emergency management, psychosocial care, and 

transitions of care across the lifespan. The Lancet. Neurology, 17(5), 445–455.  

Birnkrant, D. J., Bushby, K. M., Amin, R. S., Bach, J. R., Benditt, J. O., Eagle, M., Finder, J. 

D., Kalra, M. S., Kissel, J. T., Koumbourlis, A. C., & Kravitz, R. M. (2010). The 

respiratory management of patients with duchenne muscular dystrophy: a DMD care 

considerations working group specialty article. Pediatric pulmonology, 45(8), 739–

748.  

Bothwell, J. E., Dooley, J. M., Gordon, K. E., MacAuley, A., Camfield, P. R., & MacSween, 

J. (2002). Duchenne muscular dystrophy--parental perceptions. Clin Pediatr (Phila), 

41(2), 105-109. doi:10.1177/000992280204100206 

Braveman, P., & Gottlieb, L. (2014). The social determinants of health: it's time to consider 

the causes of the causes. Public Health Rep, 129 Suppl 2(Suppl 2), 19-31. 

doi:10.1177/00333549141291S206 



172 
 
 

Buchanan, D. C., LaBarbera, C. J., Roelofs, R., & Olson, W. (1979). Reactions of families to 

children with Duchenne muscular dystrophy. General Hospital Psychiatry, 1(3), 262-

269.  

Buendia, O., Shankar, S., Mahon, H., Toal, C., Menzies, L., Ravichandran, P., Roper, J., 

Takhar, J., Benfredj, R., & Evans, W. (2022). Is it possible to implement a rare 

disease case-finding tool in primary care? A UK-based pilot study. Orphanet journal 

of rare diseases, 17(1), 54.  

Bushby, K., Finkel, R., Birnkrant, D. J., Case, L. E., Clemens, P. R., Cripe, L., Kaul, A., 

Kinnett, K., McDonald, C., Pandya, S., Poysky, J., Shapiro, F., Tomezsko, J., 

Constantin, C., & DMD Care Considerations Working Group (2010a). Diagnosis and 

management of Duchenne muscular dystrophy, part 1: diagnosis, and 

pharmacological and psychosocial management. The Lancet. Neurology, 9(1), 77–93.  

Bushby, K., Finkel, R., Birnkrant, D. J., Case, L. E., Clemens, P. R., Cripe, L., Kaul, A., 

Kinnett, K., McDonald, C., Pandya, S., Poysky, J., Shapiro, F., Tomezsko, J., 

Constantin, C., & DMD Care Considerations Working Group (2010b). Diagnosis and 

management of Duchenne muscular dystrophy, part 2: implementation of 

multidisciplinary care. The Lancet. Neurology, 9(2), 177–189.  

Capitello, T. G., Fiorilli, C., Placidi, S., Vallone, R., Drago, F., & Gentile, S. (2016). What 

factors influence parents' perception of the quality of life of children and adolescents 

with neurocardiogenic syncope?. Health and quality of life outcomes, 14, 79. 

Carlton, J., Powell, P. A., & Project, H. C. G. (2022). Measuring carer quality of life in 

Duchenne muscular dystrophy: a systematic review of the reliability and validity of 

self-report instruments using COSMIN. Health Qual Life Outcomes, 20(1), 57.  

Carman, K. L., Dardess, P., Maurer, M., Sofaer, S., Adams, K., Bechtel, C., & Sweeney, J. 

(2013). Patient and family engagement: a framework for understanding the elements 

and developing interventions and policies. Health Aff (Millwood), 32(2), 223-231.  

Carr-Hill R. A. (1992). Health related quality of life measurement--Euro style. Health policy 

(Amsterdam, Netherlands), 20(3), 321–332.  

Cavazza, M., Kodra, Y., Armeni, P., De Santis, M., López-Bastida, J., Linertová, R., Oliva-

Moreno, J., Serrano-Aguilar, P., Posada-de-la-Paz, M., Taruscio, D., Schieppati, A., 



173 
 
 

Iskrov, G., Péntek, M., von der Schulenburg, J. M., Kanavos, P., Chevreul, K., 

Persson, U., Fattore, G., & BURQOL-RD Research Network (2016). Social/economic 

costs and health-related quality of life in patients with Duchenne muscular dystrophy 

in Europe. The European Journal of Health Economics : HEPAC : health economics 

in prevention and care, 17 Suppl 1, 19–29.  

Centers for Disease Control and Prevention (CDC) (2009). Prevalence of Duchenne/Becker 

muscular dystrophy among males aged 5-24 years - four states, 2007. MMWR. 

Morbidity and Mortality Weekly Report, 58(40), 1119–1122.  

Charmel, P. A., & Frampton, S. B. (2008). Building the business case for patient-centered 

care. Healthc Financ Manage, 62(3), 80-85.  

Chauhan, A. S., Prinja, S., Ghoshal, S., Verma, R., & Oinam, A. S. (2018). Cost of treatment 

for head and neck cancer in India. PLoS One, 13(1), e0191132.  

Chauhan, A. S., & Mukherjee, K. (2016). Economic burden of coronary heart disease in 

North India. International Journal of Noncommunicable Diseases, 1(1), 18-25.  

Chen, G., Sharif, B., Farris, M. S., Cowling, T., Cabalteja, C., Wu, J. J., Maturi, B., 3 

Panneton, K., Mah, J. K. (2022). EPH153 A Population-based study of the 

epidemiology, healthcare resource utilization and costs of Duchenne muscular 

dystrophy in Alberta, Canada. Value in Health, 25(7).  

Chen, J., Mullins, C. D., Novak, P., & Thomas, S. B. (2016). Personalized strategies to 

activate and empower patients in health care and reduce health disparities. Health 

Educ Behav, 43(1), 25-34.  

Chiu, A. T. G., Chung, C. C. Y., Wong, W. H. S., Lee, S. L., & Chung, B. H. Y. (2018). 

Healthcare burden of rare diseases in Hong Kong - adopting ORPHAcodes in ICD-10 

based healthcare administrative datasets. Orphanet J Rare Dis, 13(1), 147.  

Chongsuvivatwong, V., Phua, K. H., Yap, M. T., Pocock, N. S., Hashim, J. H., Chhem, R., 

Wilopo, S. A., & Lopez, A. D. (2011). Health and health-care systems in southeast 

Asia: diversity and transitions. Lancet, 377(9763), 429–437.  

Chung, C. C. Y., Ng, N. Y. T., Ng, Y. N. C., Lui, A. C. Y., Fung, J. L. F., Chan, M. C. Y., 

Wong, W. H. S., Lee, S. L., Knapp, M., & Chung, B. H. Y. (2023). Socio-economic 



174 
 
 

costs of rare diseases and the risk of financial hardship: a cross-sectional study. The 

Lancet Regional Health. Western Pacific, 34, 100711.  

Civita, M. D., Regier, D., Alamgir, A. H., Anis, A. H., Fitzgerald, M. J., & Marra, C. A. 

(2005). Evaluating health-related quality-of-life studies in paediatric populations: 

some conceptual, methodological and developmental considerations and recent 

applications. Pharmaco Economics, 23(7), 659–685. 

Clancy, C. (2011). Patient engagement in health care. Health services research, 46, 389-393.  

Collins, T. (1995). Models of health: pervasive, persuasive and politically charged. Health 

Promotion International, 10(4), 317-324.  

Conway, K. M., Grosse, S. D., Ouyang, L., Street, N., & Romitti, P. A. (2022). Direct costs 

of adhering to selected Duchenne muscular dystrophy care considerations: Estimates 

from a midwestern state. Muscle Nerve, 65(5), 574-580.  

Coulter, A. (2012). Patient engagement—what works? The Journal of Ambulatory Care 

Management, 35(2), 80-89. doi:10.1097/JAC.0b013e318249e0fd 

Crescimanno, G., Greco, F., D'Alia, R., Messina, L., & Marrone, O. (2019). Quality of life in 

long term ventilated adult patients with Duchenne muscular dystrophy. 

Neuromuscular Disorders, 29(8), 569-575.  

Crossnohere, N. L., Fischer, R., Lloyd, A., Prosser, L. A., & Bridges, J. F. P. (2021). 

Assessing the appropriateness of the EQ-5D for Duchenne muscular dystrophy: A 

patient-centered study. Medical Decision Making : An International Journal of the 

Society for Medical Decision Making, 41(2), 209–221.  

Dang, A., Likhar, N., & Alok, U. (2016). Importance of economic evaluation in health care: 

an indian perspective. Value Health Reg Issues, 9, 78-83.  

Darras, B. T. (2023). Patient education: Overview of muscular dystrophies. Retrieved from 

https://medilib.ir/uptodate/show/725 

Davis, R. E., Jacklin, R., Sevdalis, N., & Vincent, C. A. (2007). Patient involvement in 

patient safety: what factors influence patient participation and engagement? Health 

Expect, 10(3), 259-267.  



175 
 
 

Devlin, N., Pickard, S., & Busschbach, J. (2022). The Development of the EQ-5D-5L and its 

value sets. In N. Devlin (Eds.) et. al., Value Sets for EQ-5D-5L: A Compendium, 

Comparative Review & User Guide. (pp. 1–12). Springer. 

Diehr, P., Yanez, D., Ash, A., Hornbrook, M., & Lin, D. Y. (1999). Methods for analyzing 

health care utilization and costs. Annu Rev Public Health, 20, 125-144.  

Drummond, M., & McGuire, A. (2001). Economic Evaluation in Health Care: Merging 

Theory with Practice. NY, United States: Oxford University Press. 

Drummond, M. F., Sculpher, M. J., Claxton, K., Stoddart, G. L., & Torrance, G. W. (2015). 

Methods for the Economic Evaluation of Health Care Programmes (Fourth Ed.). 

Oxford: Oxford University Press. 

Ekman, I., Swedberg, K., Taft, C., Lindseth, A., Norberg, A., Brink, E., Carlsson, J., Dahlin-

Ivanoff, S., Johansson, I. L., Kjellgren, K., Lidén, E., Öhlén, J., Olsson, L. E., Rosén, 

H., Rydmark, M., & Sunnerhagen, K. S. (2011). Person-centered care--ready for 

prime time. European Journal of Cardiovascular Nursing, 10(4), 248–251.  

Emery A. E. (1991). Population frequencies of inherited neuromuscular diseases--a world 

survey. Neuromuscular Disorders: NMD, 1(1), 19–29.  

Espinosa, X. P., Márquez, A. V., Mateus, H. E., Serrano, D. M. L., Ruiz, G. J., & Huertas, J. 

F. (2021). Experiences of caregivers of boys with Duchenne muscular dystrophy: 

―When I look at him, my world falls apart‖. Interdisciplinaria, 38(3).  

Esquivel-Sada, D., & Nguyen, M. T. (2018). Diagnosis of rare diseases under focus: impacts 

for Canadian patients. Journal of Community Genetics, 9(1), 37–50.  

Ferreira, R. L., do Nascimento, I. J. B., de Almeida, V. I. A., de Oliveira, V. R. L., Marangne, 

L. G., Dos Santos Gameleira, F., Dutra, T. R. C., de Oliveira Santos, D., Dias Afonso, 

M. P., Dos Santos, P. E. A., de Oliveira, H. N., & Vilhena Dias, F. M. (2023). The 

utilisation of primary health care system concepts positively impacts the assistance of 

patients with rare diseases despite limited knowledge and experience by health care 

professionals: A qualitative synopsis of the evidence including approximately 78 000 

individuals. Journal of Global Health, 13, 04030.  

Forman, C.G. (2020). Exploring the lived experiences of parents raising a child diagnosed 

with Duchenne Muscular Dystrophy (DMD) in South Africa: challenges and coping 



176 
 
 

strategies. University of Pretoria, Retrieved from 

https://repository.up.ac.za/bitstream/handle/2263/77200/Forman_Exploring_2020.pdf

?sequence=3&isAllowed=y 

Frederickson, K. C. (1990). Book Review: Brink, P. J. & Wood, M. J. (EDS.) (1989). 

Advanced design in nursing research. Newbury Park: Sage. Nursing Science 

Quarterly, 3(4), 185-186.  

Fujino, H., Iwata, Y., Saito, T., Matsumura, T., Fujimura, H., & Imura, O. (2016). The 

experiences of patients with Duchenne muscular dystrophy in facing and learning 

about their clinical conditions. Int J Qual Stud Health Well-being, 11, 32045.  

Fukkink, R. G., & Lont, A. (2007). Does training matter? A meta-analysis and review of 

caregiver training studies. Early Childhood Research Quarterly, 22(3), 294-311.  

Gilkey, M. B., Kong, W. Y., Kennedy, K. L., Heisler-MacKinnon, J., Faugno, E., Gwinn, B., 

Wu, A. C., Loughlin, C. E., & Galbraith, A. A. (2022). Leveraging telemedicine to 

reduce the financial burden of asthma care. The Journal of Allergy and Clinical 

Immunology. In Practice, 10(10), 2536–2542.  

Golics, C. J., Basra, M. K., Finlay, A. Y., & Salek, S. (2013). The impact of disease on 

family members: a critical aspect of medical care. J R Soc Med, 106(10), 399-407.  

Gómez, J., Oviedo, B., & Zhuma, E. (2016). Patient monitoring system based on internet of 

things. Procedia Computer Science, 83, 90-97.  

Goni, J. M., Oppe, M., Slaap, B., Busschbach, J. J., & Stolk, E. (2017). Quality control 

process for EQ-5D-5L valuation studies. Value Health, 20(3), 466-473.  

Gonzaludo, N., Belmont, J. W., Gainullin, V. G., & Taft, R. J. (2019). Estimating the burden 

and economic impact of pediatric geneticdisease. Genetics in Medicine, 21(8), 1781-

1789.  

Graffigna, G., Barello, S., Riva, G., & Bosio, A. C. (2014). Patient engagement: The key to 

redesign the exchange between the demand and supply for healthcare in the era of 

active ageing. Stud Health Technol Inform, 203, 85-95.  

Grosse, S. D., Thompson, J. D., Ding, Y., & Glass, M. (2016). The use of economic 

evaluation to inform newborn screening policy decisions: The Washington State 

experience. Milbank Q, 94(2), 366-391.  



177 
 
 

Gruman, J., Rovner, M. H., French, M. E., Jeffress, D., Sofaer, S., Shaller, D., & Prager, D. J. 

(2010). From patient education to patient engagement: Implications for the field of 

patient education. Patient Education and Counseling, 78(3), 350-356.  

 Guidelines on the provision of manual wheelchairs in less resourced settings. (2008). 

Geneva: World Health Organization Retrieved from 

https://apps.who.int/iris/bitstream/handle/10665/205041/B4616.pdf?seq 

Gupta, S., Meershoek, A., & De Witte, L. (2021). A narrative review of the government 

wheelchair provision system in India. Int J Environ Res Public Health, 18(10).  

Gusi, N., Olivares, P. R., & Rajendram, R. (2010). The EQ-5D health-related quality of life 

questionnaire. V. R. Preedy & R. R. Watson (Eds.), Handbook of Disease Burdens 

and Quality of Life Measures (pp. 87-99). New York, NY: Springer New York. 

Gustafson, D. H., Hawkins, R., Boberg, E., Pingree, S., Serlin, R. E., Graziano, F., & Chan, 

C. L. (1999). Impact of a patient-centered, computer-based health information/support 

system. American Journal of Preventive Medicine, 16(1), 1-9.  

Guyatt, G. H., Feeny, D. H., & Patrick, D. L. (1993). Measuring health-related quality of 

life. Annals of Internal Medicine, 118(8), 622–629.  

Hare, A. M. (2018). Patient-centered care in renal medicine: Five Strategies to meet the 

challenge. American Journal of Kidney Diseases, 71(5), 732-736.  

Henricson, E., Abresch, R., Han, J. J., Nicorici, A., Goude Keller, E., de Bie, E., & 

McDonald, C. M. (2013). The 6-minute walk test and person-reported outcomes in 

boys with Duchenne muscular dystrophy and typically developing controls: 

Longitudinal comparisons and clinically-meaningful changes over one year. PLoS 

Currents, 5, ecurrents.md.9e17658b007eb79fcd6f723089f79e06.  

Hibbard, J. H. (2003). Engaging health care consumers to improve the quality of care. 

Medical Care, 41(1), I61-I70.  

Hibbard, J. H., & Greene, J. (2013). What the evidence shows about patient activation: better 

health outcomes and care experiences; fewer data on costs. Health Aff (Millwood), 

32(2), 207-214.  



178 
 
 

Hibbard, J. H., Greene, J., & Overton, V. (2013). Patients with lower activation associated 

with higher costs; delivery systems should know their patients' 'scores'. Health Aff 

(Millwood), 32(2), 216-222.  

Hotta, A. (2015). Genome editing gene therapy for Duchenne muscular dystrophy. J 

Neuromuscul Dis, 2(4), 343-355.  

Hu, T. W., & Wagner, T. H. (2000). Economic considerations in overactive bladder. Am J 

Manag Care, 6(11 Suppl), S591-598.  

Huang, T. T., Li, Y. T., & Wang, C. H. (2009). Individualized programme to promote self-

care among older adults with asthma: randomized controlled trial. J Adv Nurs, 65(2), 

348-358.  

Huffman, M. D., Rao, K. D., Pichon-Riviere, A., Zhao, D., Harikrishnan, S., Ramaiya, K., 

Ajay, V. S., Goenka, S., Calcagno, J. I., Caporale, J. E., Niu, S., Li, Y., Liu, J., 

Thankappan, K. R., Daivadanam, M., van Esch, J., Murphy, A., Moran, A. E., 

Gaziano, T. A., Suhrcke, M., … Prabhakaran, D. (2011). A cross-sectional study of 

the microeconomic impact of cardiovascular disease hospitalization in four low- and 

middle-income countries. PloS one, 6(6), e20821.  

Human capital approach. (2008). In W. Kirch (Ed.), Encyclopedia of Public Health (pp. 697-

698). Dordrecht: Springer Netherlands. 

Human Development Report. (2015). Washington DC, USA: United Nations Development 

Programme 

Integrating the Rashtriya Swasthya Bima Yojana Program with Primary Healthcare. (2016). 

Retrieved from New York, United States:  

Iryna, S., & Franz, F. (2009). The Vision of the Inclusive Society – Is it Possible to Realise? 

Retrieved from 

https://www.academia.edu/3238606/The_Vision_of_the_Inclusive_Society_Is_it_Pos

sible_to_Realise 

Izard, J., Hartzler, A., Avery, D. I., Shih, C., Dalkin, B. L., & Gore, J. L. (2014). User-

centered design of quality of life reports for clinical care of patients with prostate 

cancer. Surgery, 155(5), 789-796.  



179 
 
 

Jackson, J. L., Korth, C. X., Leslie, C. E., Cotto, J., Mah, M. L., Hor, K., . . . Mendell, J. R. 

(2021). Health-related quality of life and emotional distress among mothers of sons 

with Muscular Dystrophy as compared to sex- and age group-matched controls. J 

Child Neurol, 36(3), 177-185.  

Jayadevappa, R., Cook, R., & Chhatre, S. (2017). Minimal important difference to infer 

changes in health-related quality of life-a systematic review. J Clin Epidemiol, 89, 

188-198.  

Jefferson, T., Demichelli, V., & Mugford, M. (2000). Elementary Economic Evaluation in 

Health Care: BMJ Publications. 

Jenerette, C. M., & Mayer, D. K. (2016). Patient-provider communication: the rise of patient 

engagement. Seminars in Oncology Nursing, 32(2), 134-143.  

Jo, C. (2014). Cost-of-illness studies: concepts, scopes, and methods. Clin Mol Hepatol, 

20(4), 327-337.  

Jumah, M. A., Muhaizea, M. A., Rumayyan, A. A., Saman, A. A., Shehri, A. A., Cupler, E., 

Jan, M., Madani, A. A., Fathalla, W., Kashyape, P., Kodavooru, G., Thihli, K. A., 

Bastaki, L., Megarbane, A., Skrypnyk, C., Zamani, G., Tuffery-Giraud, S., Urtizberea, 

A., & Ortez González, C. I. (2019). Current management of Duchenne muscular 

dystrophy in the Middle East: expert report. Neurodegenerative Disease 

Management, 9(3), 123–133.  

Jyani, G., Prinja, S., Kar, S.S., Trivedi, M., Patro, B., Purba, F., Pala, S., Raman, S., Sharma, 

A., Jain, S., Kaur, M. Valuing health-related quality of life among the Indian 

population: a protocol for the development of an EQ-5D Value set for India using an 

extended design (DEVINE) study. BMJ Open, 10(11), e039517.  

Jyani, G., Sharma, A., Prinja, S., Kar, S. S., Trivedi, M., Patro, B. K., Goyal, A., Purba, F. D., 

Finch, A. P., Rajsekar, K., Raman, S., Stolk, E.,  Kaur, M. (2022). Development of an 

EQ-5D value set for India using an extended design (DEVINE) study: The Indian 5-

level version EQ-5D value set. Value in Health, 25(7), 1218-1226.  

Kalita, A., Carton-Rossen, N., Joseph, L., Chhetri, D., & Patel, V. (2023). The barriers to 

universal health coverage in India and the strategies to address them: A key informant 

study. Ann Glob Health, 89(1), 69.  



180 
 
 

Kang, D., & Choi, S.-E. (2023). Horizontal healthcare utilization inequity in patients with 

rare diseases in Korea. International Journal for Equity in Health, 22(1), 93.  

Karazivan, P., Dumez, V., Flora, L., Pomey, M. P., Del Grande, C., Ghadiri, D. P., 

Fernandez, N., Jouet, E., Las Vergnas, O., & Lebel, P. (2015). The patient-as-partner 

approach in health care: a conceptual framework for a necessary transition. Academic 

Medicine: Journal of the Association of American Medical Colleges, 90(4), 437–441. 

Katz, O., Klug, C., Thiele, S., Schorling, E., Zowe, J., Reilich, P., Nagels, K. H., & Walter, 

M. C. (2014). Comparative cost of illness analysis and assessment of health care 

burden of Duchenne and Becker muscular dystrophies in Germany. Orphanet journal 

of Rare Diseases, 9, 210.  

Kerr, A. M., & Haas, S. M. (2014). Parental uncertainty in illness: managing uncertainty 

surrounding an "Orphan" illness. Journal of Pediatric Nursing, 29(5), 393-400.  

Kobelt, G. (2013). Health economic evaluation: why? When? How? Expert Rev Neurother, 

13(12 Suppl), 33-37.  

Kohler, M., Clarenbach, C. F., Boni, L., Brack, T., Russi, E. W., & Bloch, K. E. (2005). 

Quality of life, physical disability, and respiratory impairment in Duchenne muscular 

dystrophy. Am J Respir Crit Care Med, 172(8), 1032-1036.  

Kohler, M., Clarenbach, C. F., Böni, L., Brack, T., Russi, E. W., & Bloch, K. E. (2005). 

Quality of life, physical disability, and respiratory impairment in Duchenne muscular 

dystrophy. American Journal of Respiratory and Critical Care Medicine, 172(8), 

1032–1036.  

Kumar, A., & Ram, F. (2013). Influence of family structure on child health: evidence from 

India. Journal of Biosocial Science, 45(5), 577–599.  

Kumar, J., & Singh, A. (2017). Family-centered care: Beginning of a new era in India. Indian 

Pediatrics, 54, 788.  

Labisa, P., Andreozzi, V., Mota, M., Monteiro, S., Alves, R., Almeida, J., Vandewalle, B., 

Felix, J., Buesch, K., Canhão, H., & Beitia Ortiz de Zarate, I. (2022). Cost of illness in 

patients with Duchenne muscular dystrophy in Portugal: The COIDUCH 

study. Pharmaco Economics - open, 6(2), 211–218.  



181 
 
 

Landfeldt, E. (2016). The Health economics of Duchenne Muscular Dystrophy. Stockholm,  

Sweden: Karolinska Intitutet. Retrieved from 

https://openarchive.ki.se/xmlui/handle/10616/45277 

Landfeldt, E., Eagle, M., Straub, V., Lochmüller, H., Bushby, K., & Lindgren, P. (2017). 

Mortality cost of Duchenne muscular dystrophy. Global & Regional Health 

Technology Assessment, 4(1), grhta.5000260.  

Landfeldt, E., Edstrom, J., Buccella, F., Kirschner, J., & Lochmuller, H. (2018). Duchenne 

muscular dystrophy and caregiver burden: a systematic review. Dev Med Child 

Neurol, 60(10), 987-996.  

Landfeldt, E., Lindgren, P., Bell, C. F., Guglieri, M., Straub, V., Lochmüller, H., & Bushby, 

K. (2016). Quantifying the burden of caregiving in Duchenne muscular 

dystrophy. Journal of Neurology, 263(5), 906–915.  

Landfeldt, E., Lindgren, P., Bell, C. F., Guglieri, M., Straub, V., Lochmüller, H., & Bushby, 

K. (2016). Health-related quality of life in patients with Duchenne muscular 

dystrophy: a multinational, cross-sectional study. Developmental Medicine & Child 

Neurology, 58(5), 508-515.  

Landfeldt, E., Lindgren, P., Bell, C. F., Schmitt, C., Guglieri, M., Straub, V., Lochmüller, H., 

& Bushby, K. (2014). The burden of Duchenne muscular dystrophy: an international, 

cross-sectional study. Neurology, 83(6), 529–536. 

Larkindale, J., Yang, W., Hogan, P. F., Simon, C. J., Zhang, Y., Jain, A., Habeeb-Louks, E. 

M., Kennedy, A., & Cwik, V. A. (2014). Cost of illness for neuromuscular diseases in 

the United States. Muscle & Nerve, 49(3), 431–438.  

Lavery, K. A., O'Neill, B., Parker, M., Elborn, J. S., & Bradley, J. M. (2011). Expert patient 

self-management program versus usual care in bronchiectasis: a randomized 

controlled trial. Arch Phys Med Rehabil, 92(8), 1194-1201.  

Lensberg, B. R., Drummond, M. F., Danchenko, N., Despiegel, N., & Francois, C. (2013). 

Challenges in measuring and valuing productivity costs, and their relevance in mood 

disorders. Clinicoecon Outcomes Res, 5, 565-573.  



182 
 
 

Liang, H., Zheng, J., & Sun, Y. (2023). Prevalence and predictive risk factors of self-

stigmatization in patients with rare diseases: Based on health ecology model. 

International Journal of Social Psychiatry, 69(6), 1541-1545.  

Lue, Y. J., Chen, S. S., & Lu, Y. M. (2017). Quality of life of patients with Duchenne 

muscular dystrophy: from adolescence to young men. Disabil Rehabil, 39(14), 1408-

1413.  

Luxford, K., Safran, D. G., & Delbanco, T. (2011). Promoting patient-centered care: a 

qualitative study of facilitators and barriers in healthcare organizations with a 

reputation for improving the patient experience. Int J Qual Health Care, 23(5), 510-

515.  

Magliano, L., Patalano, M., Sagliocchi, A., Scutifero, M., Zaccaro, A., D'angelo, M. G., 

Civati, F., Brighina, E., Vita, G., Vita, G. L., Messina, S., Sframeli, M., Pane, M., 

Lombardo, M. E., Scalise, R., D'amico, A., Colia, G., Catteruccia, M., Balottin, U., 

Berardinelli, A., … Politano, L. (2015). Burden, professional support, and social 

network in families of children and young adults with muscular dystrophies. Muscle 

& nerve, 52(1), 13–21.  

Marques, J. C., Oliveira, J. A., Goulardins, J. B., Nascimento, R. O., Lima, A. M., & Casella, 

E. B. (2013). Comparison of child self-reports and parent proxy-reports on quality of 

life of children with attention deficit hyperactivity disorder. Health and Quality of 

Life Outcomes, 11, 186.  

Marzban, S., Najafi, M., Agolli, A., & Ashrafi, E. (2022). Impact of patient engagement on 

healthcare quality: A scoping review. J Patient Exp, 9, 23743735221125439.  

Matthews, E., Brassington, R., Kuntzer, T., Jichi, F., & Manzur, A. Y. (2016). 

Corticosteroids for the treatment of Duchenne muscular dystrophy. The Cochrane 

Database of Systematic Reviews, 2016(5), CD003725.  

McAllister, M., Dunn, G., Payne, K., Davies, L., & Todd, C. (2012). Patient empowerment: 

The need to consider it as a measurable patient-reported outcome for chronic 

conditions. BMC Health Services Researchvolume, 12, 157-164.  

McCormack, L. A., Treiman, K., Rupert, D., Williams-Piehota, P., Nadler, E., Arora, N. K., 

Lawrence, W., & Street, R. L., Jr (2011). Measuring patient-centered communication 



183 
 
 

in cancer care: a literature review and the development of a systematic 

approach. Social Science & Medicine (1982), 72(7), 1085–1095.  

McDonald, C. M., Henricson, E. K., Abresch, R. T., Duong, T., Joyce, N. C., Hu, F., 

Clemens, P. R., Hoffman, E. P., Cnaan, A., Gordish-Dressman, H., & CINRG 

Investigators (2018). Long-term effects of glucocorticoids on function, quality of life, 

and survival in patients with Duchenne muscular dystrophy: a prospective cohort 

study. Lancet (London, England), 391(10119), 451–461.  

Melo, E. L. A., & Moreno, M. T. V. (2007). Evaluation of the quality of life of children with 

Duchenne's progressive muscular dystrophy. Rev Neurol, 45(2), 81-87.  

Medical Home Initiatives for Children With Special Needs Project Advisory Committee. 

American Academy of Pediatrics (2002). The medical home. Pediatrics, 110(1 Pt 1), 

184–186. 

Messina, S., Vita, G. L., Sframeli, M., Mondello, S., Mazzone, E., D'Amico, A., Berardinelli, 

A., La Rosa, M., Bruno, C., Distefano, M. G., Baranello, G., Barcellona, C., Scutifero, 

M., Marcato, S., Palmieri, A., Politano, L., Morandi, L., Mongini, T., Pegoraro, E., 

D'Angelo, M. G., … Mercuri, E. (2016). Health-related quality of life and functional 

changes in DMD: A 12-month longitudinal cohort study. Neuromuscular Disorders: 

NMD, 26(3), 189–196.  

Mielck, A., Vogelmann, M., & Leidl, R. (2014). Health-related quality of life and 

socioeconomic status: inequalities among adults with a chronic disease. Health and 

Quality of Life Outcomes, 12(1), 58.  

Min, R., Zhang, X., Fang, P., Wang, B., & Wang, H. (2019). Health service security of 

patients with 8 certain rare diseases: evidence from China‘s national system for health 

service utilization of patients with healthcare insurance. Orphanet J Rare Dis, 14(1), 

204.  

Mitterer, S., Zimmermann, K., Bergsträsser, E., Simon, M., Gerber, A.-K., & Fink, G. (2021). 

Measuring financial burden in families of children living with life-limiting conditions: 

A scoping review of cost indicators and outcome measures. Value in Health, 24(9), 

1377-1389.  



184 
 
 

Mohandas, A., Bhat, D., Kumar D, S., & Narayana Murthy, M. R. (2021). Quality of life and 

mental health status among the caregivers of genetic disease patients in Southern 

Karnataka, India. Clinical Epidemiology and Global Health, 11, 100795.  

Morin, E. (1992). From the concept of system to the paradigm of complexity. Journal of 

Social and Evolutionary Systems, 15(4), 371-385.  

Mosadeghrad, A. M. (2014). Factors influencing healthcare service quality. Int J Health 

Policy Manag, 3(2), 77-89.  

Moura, M. C., Wutzki, H. C., Voos, M. C., Resende, M. B., Reed, U. C., & Hasue, R. H. 

(2015). Is functional dependence of Duchenne muscular dystrophy patients 

determinant of the quality of life and burden of their caregivers?. Arquivos De Neuro-

Psiquiatria, 73(1), 52–57.  

Narayanaswami, P., Dubinsky, R., Wang, D., Gjorvad, G., David, W., Finder, J., Smith, B., 

Cheng, J., Shapiro, F., Mellion, M., Spurney, C., Wolff, J., & England, J. (2015). 

Quality improvement in neurology: muscular dystrophy quality 

measures. Neurology, 85(10), 905–909.  

National Health Policy-2017. (2017). Ministry of Health and Family Welfare Government of 

India, PA: New Delhi. 

National Policy for Rare Diseases-2021. (2021). Ministry of Health and Familiy Welfare 

Government of India, PA: New Delhi. 

Navon, T. K., Naveh, E., & Stern, Z. (2006). The moderate success of quality of care 

improvement efforts: three observations on the situation. International Journal for 

Quality in Health Care, 19(1), 4-7.  

Nicholson, L. V., Johnson, M. A., Bushby, K. M., Medwin, D. G., Curtis, A., Ginjaar, I. B., 

Dunnen J. T., Welch, J. L., Butler T. J., Bakker, E. (1993). Integrated study of 100 

patients with Xp21 linked muscular dystrophy using clinical, genetic, 

immunochemical, and histopathological data. Part 1. Trends across the clinical 

groups. J Med Genet, 30(9), 728-736.  

Nundoochan, A., Thorabally, Y., Monohur, S., & Hsu, J. (2019). Impact of out of pocket 

payments on financial risk protection indicators in a setting with no user fees: the case 

of Mauritius. International Journal for Equity in Health, 18(1), 63.  



185 
 
 

Opazo, A. A., Singh, M., Tisdale, A., Cutillo, C. M., & Garrison, S. R. (2021). Can you hear 

us now? The impact of health-care utilization by rare disease patients in the United 

States. Genetics in Medicine, 23(11), 2194-2201.  

Ota, C., DiCarlo, C. F., Burts, D. C., Laird, R., & Gioe, C. (2006). The impact of training on 

caregiver responsiveness. Journal of Early Childhood Teacher Education, 27(2), 149-

160.  

Ouyang, L., Grosse, S. D., Fox, M. H., & Bolen, J. (2011). A national profile of health care 

and family impacts of children with muscular dystrophy and special health care needs 

in the United States. Journal of Child Neurology, 27(5), 569-576.  

Ouyang, L., Grosse, S. D., & Kenneson, A. (2008). Health care utilization and expenditures 

for children and young adults with muscular dystrophy in a privately insured 

population. J Child Neurol, 23(8), 883-888.  

Ozturk, O. D., McDermott, S., Mann, J. R., Hardin, J. W., Royer, J. A., & Ouyang, L. (2014). 

Disparities in health care utilization by race among teenagers and young adults with 

muscular dystrophy. Med Care, 52(10 Suppl 3), S32-39.  

Palmer, S., & Torgerson, D. J. (1999). Economic notes: definitions of efficiency. BMJ, 

318(7191), 1136.  

Pane, M., Mazzone, E. S., Sivo, S., Sormani, M. P., Messina, S., D'Amico, A., Carlesi, A., 

Vita, G., Fanelli, L., Berardinelli, A., Torrente, Y., Lanzillotta, V., Viggiano, E., D 

Ambrosio, P., Cavallaro, F., Frosini, S., Barp, A., Bonfiglio, S., Scalise, R., De 

Sanctis, R., … Mercuri, E. (2014). Long term natural history data in ambulant boys 

with Duchenne muscular dystrophy: 36-month changes. PloS one, 9(10), e108205.  

Pangalila, R. F., van den Bos, G. A., Bartels, B., Bergen, M., Stam, H. J., & Roebroeck, M. 

E. (2015). Prevalence of fatigue, pain, and affective disorders in adults with Duchenne 

muscular dystrophy and their associations with quality of life. Arch Phys Med 

Rehabil, 96(7), 1242-1247.  

Paramsothy, P., Herron, A.R., Lamb, M.M., Kinnett, K., Wolff, J., Yang, M., Oleszek, J.L., 

Pandya, S.K., Kennedy, A., Cooney, D., Fox, D.J., & Sheehan, D.W. (2018). Health 

care transition experiences of males with childhood-onset Duchenne and Becker 

muscular dystrophy: findings from the muscular dystrophy surveillance tracking and 



186 
 
 

research network (MD STARnet) Health care transitions and other life experiences 

survey. PLoS Currents, 10.  

Parsi, K., Chambers, C. J., & Armstrong, A. W. (2012). Cost-effectiveness analysis of a 

patient-centered care model for management of psoriasis. Journal of the American 

Academy of Dermatology, 66(4), 563-570.  

Patra, M., & Bandyopadhyay, S. (2020). Health seeking behaviour and its determinants in 

urban areas of developing countries: A primary survey in Kolkata city, India. The 

International Journal of Health Planning and Management, 35(6), 1438-1452.  

Patsos, M. (2001). MSJAMA: the Internet and medicine: building a community for patients 

with rare diseases. JAMA, 285(6), 805.  

Pérez, L., Linertová, R., Valcárcel-Nazco, C., Posada, M., Gorostiza, I., & Serrano-Aguilar, 

P. (2021). Cost-of-illness studies in rare diseases: a scoping review. Orphanet J Rare 

Dis, 16(1), 178.  

Powell, P. A., & Carlton, J. (2023). A comprehensive qualitative framework for health-

related quality of life in Duchenne muscular dystrophy. Quality of Life Research : an 

international journal of quality of life aspects of treatment, care and 

rehabilitation, 32(1), 225–236.  

Powell, P. A., Carlton, J., Woods, H. B., & Mazzone, P. (2020). Measuring quality of life in 

Duchenne muscular dystrophy: a systematic review of the content and structural 

validity of commonly used instruments. Health and Quality of Life Outcomes, 18(1), 

263.  

Prinja, S., Jagnoor, J., Chauhan, A. S., Aggarwal, S., Nguyen, H., & Ivers, R. (2016). 

Economic burden of hospitalization due to injuries in North India: A cohort study. Int 

J Environ Res Public Health, 13(7).  

Prinja, S., Jagnoor, J., Sharma, D., Aggarwal, S., Katoch, S., Lakshmi, P. V. M., & Ivers, R. 

(2019). Out-of-pocket expenditure and catastrophic health expenditure for 

hospitalization due to injuries in public sector hospitals in North India. PLoS One, 

14(11), e0224721.  

Ramli, A., & Taher, S. (2008). Managing chronic diseases in the malaysian primary health 

care - a need for change. Malays Fam Physician, 3(1), 7-13.  



187 
 
 

Read, J., Kinali, M., Muntoni, F., Weaver, T., & Garralda, M. E. (2011). Siblings of young 

people with Duchenne muscular dystrophy--a qualitative study of impact and coping. 

Eur J Paediatr Neurol, 15(1), 21-28.  

Reid, D. T., & Renwick, R. M. (2001). Relating familial stress to the psychosocial adjustment 

of adolescents with Duchenne muscular dystrophy. Int J Rehabil Res, 24(2), 83-93.  

Reid, P. P., Compton, W. D., Grossman, J. H., & Fanjiang, G. (2005). In P. P. Reid, W. D. 

Compton, J. H. Grossman, & G. Fanjiang (Eds.), Building a Better Delivery System: A 

New Engineering/Health Care Partnership. Washington (DC). 

Rice, D. P. (2000). Cost of illness studies: what is good about them? Inj Prev, 6(3), 177-179.  

Rice, D. P., Hodgson, T. A., & Kopstein, A. N. (1985). The economic costs of illness: a 

replication and update. Health Care Financ Rev, 7(1), 61-80.  

Roberti, S., P., & Tassinari, M. (2015). Person-centred healthcare and medicine paradigm: it's 

time to clarify. EPMA J, 6(1), 11. doi:10.1186/s13167-015-0033-3 

Robinson, J. H., Callister, L. C., Berry, J. A., & Dearing, K. A. (2008). Patient-centered care 

and adherence: Definitions and applications to improve outcomes. Journal of the 

American Academy of Nurse Practitioners, 20(12), 600-607.  

Rodger, S., Steffensen, B. F., Lochmüller, H. (2012). Transition from childhood to adulthood 

in Duchenne muscular dystrophy (DMD). Orphanet J Rare Dis, 7(2), A8.  

Rodwell, C., & Aymé, S. (2015). Rare disease policies to improve care for patients in Europe. 

Biochimica et Biophysica Acta (BBA) - Molecular Basis of Disease, 1852(10, Part B), 

2329-2335.  

Ronald M. Epstein, Kevin Fiscella, Cara S. Lesser, & Stange, K. C. (2010). Why the nation 

needs a policy push on patient-centered health care. Health Affairs, 29(8), 1489-1495. 

Roncada, C., Dias, C. P., Goecks, S., Cidade, S. E., & Pitrez, P. M. (2015). Usefulness of the 

WHOQOL-BREF questionnaire in assessing the quality of life of parents of children 

with asthma]. Rev Paul Pediatr, 33(3), 268-274.  

Rosen, P., Stenger, E., Bochkoris, M., Hannon, M. J., & Kwoh, C. K. (2009). Family-

centered multidisciplinary rounds enhance the team approach in pediatrics. Pediatrics, 

123(4), e603-608.  



188 
 
 

Rothman, A. A., & Wagner, E. H. (2003). Chronic illness management: what is the role of 

primary care? Ann Intern Med, 138(3), 256-261.  

Russell, L. B., Gold, M. R., Siegel, J. E., Daniels, N., & Weinstein, M. C. (1996). The role of 

cost-effectiveness analysis in health and medicine. Panel on cost-effectiveness in 

health and medicine. JAMA, 276(14), 1172-1177.  

Ryder, S., Leadley, R. M., Armstrong, N., Westwood, M., de Kock, S., Butt, T., Jain, M., & 

Kleijnen, J. (2017). The burden, epidemiology, costs and treatment for Duchenne 

muscular dystrophy: an evidence review. Orphanet Journal of Rare Diseases, 12(1), 

79.  

Samet, R. H. (2011). Exploring the future with complexity science: The emerging models. 

Futures, 43(8), 831-839.  

Sathvik, B. S., Parthasarathi, G., Narahari, M. G., & Gurudev, K. C. (2008). An assessment 

of the quality of life in hemodialysis patients using the WHOQOL-BREF 

questionnaire. Indian J Nephrol, 18(4), 141-149.  

Saxena, S., Chandiramani, K., & Bhargava, R. (1998). WHOQOL-Hindi: a questionnaire for 

assessing quality of life in health care settings in India. World Health Organization 

quality of life. Natl Med J India, 11(4), 160-165.  

Schulenburg, J. M., & Frank, M. (2015). Rare is frequent and frequent is costly: rare diseases 

as a challenge for health care systems. The European Journal of Health Economics, 

16(2), 113-118.  

Schwartz, C. E., Stark, R. B., Audhya, I. F., & Gooch, K. L. (2021). Characterizing the 

quality-of-life impact of Duchenne muscular dystrophy on caregivers: a case-control 

investigation. Journal of Patient-Reported Outcomes, 5(1), 124.  

Serra, R. M., Millett, C., & Smith, P. C. (2011). Towards improved measurement of financial 

protection in health. PLoS Med, 8(9), e1001087.   

Shankar, P., Maninder Pal, S., Lorna, G., Kavitha, R., & Balram, B. (2020). Establishing 

reference costs for the health benefit packages under universal health coverage in 

India: cost of health services in India (CHSI) protocol. BMJ Open, 10(7), e035170.  



189 
 
 

Shehata, Z. H., Rabea, H., El Sherif, R., Abdelrahim, M. E., & Dawoud, D. M. (2023). 

Estimating societal cost of illness and patients‘ quality of life of Duchenne muscular 

dystrophy in Egypt. Value in Health Regional Issues, 33, 10-16.  

Shivsankar Karunasankar Pandya vs State Of Gujarat on 7 June, 2021. (n.d.). Retrieved from 

https://indiankanoon.org/doc/119891502/ 

Singh, N., Shukla, R., Acharya, S., & Shukla, S. (2022). The past, present, and future of 

health economics in India. J Family Med Prim Care, 11(12), 7513-7516.  

Singh, R. J., Manjunath, M., Preethish-Kumar, V., Polavarapu, K., Vengalil, S., Thomas, P. 

T., Thennarasu, K., Gayathri, N., Sekar, D., Nashi, S., & Nalini, A. (2018). Natural 

history of a cohort of Duchenne muscular dystrophy children seen between 1998 and 

2014: An observational study from South India. Neurology India, 66(1), 77–82.  

Sirari, T., Suthar, R., Singh, A., Prinja, S., Gupta, V., Malviya, M., Chauhan, A. S., & 

Sankhyan, N. (2023). Development and economic evaluation of a patient-centered 

care model for children with Duchenne muscular dystrophy: Protocol for a quasi-

experimental study. JMIR Research Protocols, 12, e42491.  

Smith, K., & Wright, K. (1994). Informal care and economic appraisal: A discussion of 

possible methodological approaches. Health Economics, 3(3), 137-148.  

Spieth, L. E., & Harris, C. V. (1996). Assessment of health-related quality of life in children 

and adolescents: an integrative review. Journal of Pediatric Psychology, 21(2), 175–

193.  

Sriram, S., & Albadrani, M. (2022). Impoverishing effects of out-of-pocket healthcare 

expenditures in India. J Family Med Prim Care, 11(11), 7120-7128.  

Steffensen, B., Otto, C., Werlauff, U., Rahbek, J., Hoejberg, A., Kirschner, J., Vry, J., 

Gramsch, K. (2015). Health related quality of life in European adults with DMD: 

Results from the Care-NMD-project. Neuromuscular Disorders, 25, S302. 

doi:10.1016/j.nmd.2015.06.412 

Steigenberger, C., Flatscher-Thoeni, M., Siebert, U., & Leiter, A. M. (2022). Determinants of 

willingness to pay for health services: a systematic review of contingent valuation 

studies. The European Journal of Health Economics, 23(9), 1455-1482.  

Stoller, J. K. (2018). The challenge of rare diseases. Chest, 153(6), 1309-1314.  



190 
 
 

Straub, V., Balabanov, P., Bushby, K., Ensini, M., Goemans, N., De Luca, A., . . . Aartsma-

Rus, A. (2016). Stakeholder cooperation to overcome challenges in orphan medicine 

development: the example of Duchenne muscular dystrophy. The Lancet Neurology, 

15(8), 882-890.  

Suter, E., Oelke, N. D., Adair, C. E., & Armitage, G. D. (2009). Ten key principles for 

successful health systems integration. Healthc Q, 13 Spec No, 16-23.  

Suthar, R., Reddy, B. V. C., Malviya, M., Sirari, T., Attri, S. V., Patial, A., Tageja, M., 

Didwal, G., Khandelwal, N. K., Saini, A. G., Saini, L., Sahu, J. K., Dayal, D., & 

Sankhyan, N. (2021). Bone density and bone health alteration in boys with Duchenne 

muscular dystrophy: a prospective observational study. Journal of Pediatric 

Endocrinology & Metabolism: JPEM, 34(5), 573–581.  

Suthar, R., & Sankhyan, N. (2018). Duchenne muscular dystrophy: a practice update. Indian 

J Pediatr, 85(4), 276-281. 

Szabo, S. M., Salhany, R. M., Deighton, A., Harwood, M., Mah, J., & Gooch, K. L. (2021). 

The clinical course of Duchenne muscular dystrophy in the corticosteroid treatment 

era: a systematic literature review. Orphanet J Rare Dis, 16(1), 237.  

Takeuchi, F., Nakamura, H., Yonemoto, N., Komaki, H., Rosales, R. L., Kornberg, A. J., 

Bretag, A. H., Dejthevaporn, C., Goh, K. J., Jong, Y. J., Kim, D. S., Khadilkar, S. V., 

Shen, D., Wong, K. T., Chai, J., Chan, S. H., Khan, S., Ohnmar, O., Nishino, I., 

Takeda, S., … Nonaka, I. (2020). Clinical practice with steroid therapy for Duchenne 

muscular dystrophy: An expert survey in Asia and Oceania. Brain & 

Development, 42(3), 277–288.  

Teisberg, E., Wallace, S., & O'Hara, S. (2020). Defining and implementing value-based 

health care: A strategic framework. Acad Med, 95(5), 682-685.  

Teoh, L. J., Geelhoed, E. A., Bayley, K., Leonard, H., & Laing, N. G. (2016). Health care 

utilization and costs for children and adults with Duchenne Muscular Dystrophy. 

Muscle Nerve, 53(6), 877-884.  

Thavorncharoensap, M., Teerawattananon, Y., Natanant, S., Kulpeng, W., Yothasamut, J., & 

Werayingyong, P. (2013). Estimating the willingness to pay for a quality-adjusted life 



191 
 
 

year in Thailand: does the context of health gain matter? Clinicoecon Outcomes Res, 

5, 29-36.  

Thayer, S., Bell, C., & McDonald, C. M. (2017). The direct cost of managing a rare disease: 

Assessing medical and pharmacy costs associated with Duchenne muscular dystrophy 

in the United States. J Manag Care Spec Pharm, 23(6), 633-641.  

Thomas, P. T., Rajaram, P., & Nalini, A. (2014). Psychosocial challenges in family 

caregiving with children suffering from Duchenne muscular dystrophy. Health & 

Social Work, 39(3), 144–152.  

Tosto, G. D., Hefner, J. L., Walker, D. M., Gregory, M. E., McAlearney, A. S., & Sieck, C. J. 

(2023). Development of a conceptual model of the capacity for patients to engage in 

their health care: a group concept mapping study. BMC Health Serv Res, 23(1), 846.  

Trovato, M. R. (2020). Human capital approach in the economic assessment of interventions 

for the reduction of seismic vulnerability in historic centres. Sustainability, 12(19), 

8059.  

Tulchinsky, T.H. (2018). Marc Lalonde, the health field concept and health promotion. Case 

Studies in Public Health, 523 - 541.  

Tulchinsky, T. H., & Varavikova, E. A. (2014). Expanding the concept of public health. The 

new public health, 43.  

Tully, T., Patel, A. S., & Birring, S. S. (2019). Chapter 18 - Quality of Life. In R. P. 

Baughman & D. Valeyre (Eds.), Sarcoidosis (pp. 209-217). Philadelphia: Elsevier. 

Uttley, L., Carlton, J., Woods, H. B., & Brazier, J. (2018). A review of quality of life themes 

in Duchenne muscular dystrophy for patients and carers. Health and Quality of Life 

Outcomes, 16(1), 237.  

Uzark, K., King, E., Cripe, L., Spicer, R., Sage, J., Kinnett, K., Wong, B., Pratt, J., & Varni, 

J. W. (2012). Health-related quality of life in children and adolescents with Duchenne 

muscular dystrophy. Pediatrics, 130(6), e1559–e1566.  

Vahdat, S., Hamzehgardeshi, L., Hessam, S., & Hamzehgardeshi, Z. (2014). Patient 

involvement in health care decision making: a review. Iran Red Crescent Med J, 

16(1), e12454.  



192 
 
 

Valdez, R., Ouyang, L., & Bolen, J. (2016). Public health and rare diseases: Oxymoron no 

more. Prev Chronic Dis, 13, E05.  

VanVactor Jerry, D. (2012). Strategic health care logistics planning in emergency 

management. Disaster Prevention and Management: An International Journal, 21(3), 

299-309.  

Velasco, D. V., Almeda-Valdes, P., Martagón, A. J., Galán-Ramírez, G. A., & Aguilar-

Salinas, C. A. (2019). Empowerment of patients with type 2 diabetes: current 

perspectives. Diabetes, Metabolic Syndrome and Obesity : targets and therapy, 12, 

1311–1321.  

Wagstaff, A., Flores, G., Hsu, J., Smitz, M. F., Chepynoga, K., Buisman, L. R., van 

Wilgenburg, K., & Eozenou, P. (2018a). Progress on catastrophic health spending in 

133 countries: a retrospective observational study. The Lancet. Global health, 6(2), 

e169–e179.  

Wagstaff, A., Flores, G., Smitz, M.-F., Hsu, J., Chepynoga, K., & Eozenou, P. (2018b). 

Progress on impoverishing health spending in 122 countries: a retrospective 

observational study. The Lancet Global Health, 6(2), e180-e192. doi:10.1016/S2214-

109X(17)30486-2 

Wakap, S. N., Lambert, D. M., Olry, A., Rodwell, C., Gueydan, C., Lanneau, V., Murphy, D., 

Cam, Y., Rath, A. (2020). Estimating cumulative point prevalence of rare diseases: 

analysis of the Orphanet database. European Journal of Human Genetics, 28(2), 165-

173.  

Walker, C. E., Mahede, T., Davis, G., Miller, L. J., Girschik, J., Brameld, K., Sun, W., Rath, 

A., Aymé, S., Zubrick, S. R., Baynam, G. S., Molster, C., Dawkins, H. J. S., & 

Weeramanthri, T. S. (2017). The collective impact of rare diseases in Western 

Australia: an estimate using a population-based cohort. Genetics in Medicine: Official 

Journal of the American College of Medical Genetics, 19(5), 546–552.  

Walley, T., & Haycox, A. (1997). Pharmacoeconomics: basic concepts and terminology. Br J 

Clin Pharmacol, 43(4), 343-348.  

Wasilewska, E., Małgorzewicz, S., Sobierajska-Rek, A., Jabłońska-Brudło, J., Górska, L., 

Śledzińska, K., Bautembach-Minkowska, J., & Wierzba, J. (2020). Transition from 



193 
 
 

childhood to adulthood in patients with Duchenne muscular dystrophy. Medicina 

(Kaunas, Lithuania), 56(9), 426.  

Webb, C. L. (2005). Parents' perspectives on coping with Duchenne muscular dystrophy. 

Child Care Health Dev, 31(4), 385-396.  

Wei, Y., Speechley, K. N., Zou, G., & Campbell, C. (2016). Factors associated with health-

related quality of life in children with Duchenne muscular dystrophy. Journal of Child 

Neurology, 31(7), 879-886. 

Wei, Y., Speechley, K. N., Zou, G., & Campbell, C. (2017). The relationship between quality 

of life and health-related quality of life in young males with Duchenne muscular 

dystrophy. Dev Med Child Neurol, 59(11), 1152-1157.  

WHO Out-of-pocket payments, user fees and catastrophic expenditure. Retrieved from 

https://www.who.int/data/gho/indicator-metadata-registry/imr-details/4965 

Wigert, H., & Wikström, E. (2014). Organizing person-centred care in paediatric diabetes: 

multidisciplinary teams, long-term relationships and adequate documentation. BMC 

Research Notes, 7(1), 72.  

Williams, J. S., Walker, R. J., Smalls, B. L., Hill, R., & Egede, L. E. (2016). Patient-centered 

care, glycemic control, diabetes self-care, and quality of life in adults with type 2 

diabetes. Diabetes Technol Ther, 18(10), 644-649.  

Wimo, A., von Strauss, E., Nordberg, G., Sassi, F., & Johansson, L. (2002). Time spent on 

informal and formal care giving for persons with dementia in Sweden. Health Policy, 

61(3), 255-268.  

Wong, B. L., Rybalsky, I., Shellenbarger, K. C., Tian, C., McMahon, M. A., Rutter, M. M., 

Sawnani, H., & Jefferies, J. L. (2017). Long-term outcome of interdisciplinary 

management of patients with Duchenne muscular dystrophy receiving daily 

glucocorticoid treatment. The Journal of Pediatrics, 182, 296–303.e1.  

The World Health Organization quality of life assessment (WHOQOL): Position paper from 

the World Health Organization. (1995). Soc Sci Med, 41(10), 1403-1409. Retrieved 

from doi:https://doi.org/10.1016/0277-9536(95)00112-K 

WorldBank, T. Population, total. Retrieved from 

https://data.worldbank.org/indicator/SP.POP.TOTL?locations=8S 



194 
 
 

World Health Organization. What is the evidence on effectiveness of empowerment to 

improve health? Retrieved from http://www.euro.who.int/en/data-

andevidence/evidence-informed-policymaking/publications/pre2009/what-is-the-

evidence-oneffectiveness-of-empowerment-to-improve-health 

Xin, X.-X., Guan, X.-D., & Shi, L.-W. (2016). Catastrophic expenditure and impoverishment 

of patients affected by 7 rare diseases in China. Orphanet J Rare Dis, 11(1), 74.  

Xu, R. H., Cheung, A. W. L., & Wong, E. L. Y. (2019). The relationship between patient 

engagement and health-related quality of life in patients: a cross-sectional study in 

general outpatient clinic in Hong Kong SAR, China. Patient Prefer Adherence, 13, 

1451-1462.  

Yang, F., Devlin, N., & Luo, N. (2019). Cost-utility analysis using EQ-5D-5L data: Does 

how the utilities are derived matter? Value in Health, 22(1), 45-49.  

Younger, D. S. (2023). Childhood muscular dystrophies. Handb Clin Neurol, 195, 461-496.  

Yousefi, M., Assari Arani, A., Sahabi, B., Kazemnejad, A., & Fazaeli, S. (2014). Household 

health costs: direct, indirect and intangible. Iran J Public Health, 43(2), 202-209.  

Zaleski, I. (2008). Why cost-of-illness studies are important and inform policy. Vasc Med, 

13(3), 251-253.  

Zhu, X., Smith, R. A., & Parrott, R. L. (2017). Living with a rare health condition: the 

influence of a support community and public stigma on communication, stress, and 

available support. Journal of Applied Communication Research, 45(2), 179-198.  

 

 

 

 

 

 

 



195 
 
 

LIST OF PUBLICATIONS 

 

The following papers have been published or accepted for publication and thereby 

fulfilling the minimum program requirements as per the UGC. 

S.No. Title of paper with 

author names 

Name of 

journal / 

conference 

Published 

date 

Issn no/ vol no, 

issue no 

Indexing in 

Scopus/ 

UGC-

CARE list 

(please 

mention) 

1 Development and 

economic evaluation 

of a patient-centered 

care model 

for children with 

Duchenne‘s 

Muscular Dystrophy: 

A quasi-experimental 

study protocol 

JMIR 

Research 

Protocols 

April 28, 

2023 

 

Volume 12, 

April 28, 2023 

https://doi.org/10

.2196/42491 

Scopus 

2 Socioeconomic 

determinants of the 

quality of life in boys 

suffering from 

Duchenne muscular 

dystrophy and their 

caregivers. 

Indian Journal 

of Medical 

Research 

30-01-2025 IJMR_83_2024 

Accepted 

Scopus 

3 Deflazacort dose 

optimization and 

safety evaluation in 

Duchenne muscular 

dystrophy (DOSE): 

European 

journal of 

paediatric 

neurology: 

EJPN: official 

May 2022 Volume 38, May 

2022, Pages 77-

84, 

http://dx.doi.org/

10.1016/j.ejpn.2

Scopus 



196 
 
 

A randomized, 

double-blind non-

inferiority trial 

journal of the 

European 

Paediatric 

Neurology 

Society 

022.04.004 

4 Comparative 

performance of 

verbal autopsy 

methods in 

identifying causes of 

adult mortality: A 

case study in India 

Indian Journal 

of Medical 

Research 

Oct 2021 Volume 154(4) 

Pages 631-640 

Scopus 

5 Bone density and 

bone health alteration 

in boys with 

Duchenne muscular 

dystrophy: a 

prospective 

observational study. 

Journal of 

pediatric 

endocrinology 

& metabolism 

Apr 2021 Volume 34(5) 

Pages 573-581 

Scopus 



197 
 
 

 



198 
 
 

 



199 
 
 

 



200 
 
 

 



201 
 
 

 



202 
 
 

 



203 
 
 

 

 

 

 

 

 

 

 

 

 



204 
 
 

LIST OF PRESENTATIONS 

S.No. 
Title of paper with 

author names 

Name of 

journal/conference 
Organized by 

Date of 

Conference 

1. 

Development and 

economic evaluation of 

a patient-centered care 

model for children with 

Duchenne‘s Muscular 

Dystrophy: A quasi-

experimental study 

protocol 

 

JIMS-PHDCCI-KAS XVIIth 

International Conference on 

‗‗Business Leadership in 

VUCA World:Driving Growth 

Through Effective Integration 

of People, Technology, and 

The Environment" 

(Best Paper) 

Jagannath 

International 

Management School, 

New Delhi-110019. 

 

11th & 12th 

Feb, 2022 

2. 

Development of a 

patient-centred care 

model for children with 

Duchenne‘s Muscular 

Dystrophy and its 

economic evaluation: A 

Single group trial the 

mixed-method study 

protocol 

International 

Conference on 

‗‗Rethinking business: 

Designing strategies in 

the age of disruptions‘‘ 

Mittal 

School of 

Business, 

Lovely 

Professional 

University 

28th January, 

2022 

3 

Socioeconomic 

determinants of the 

quality of life in boys 

suffering from 

Duchenne muscular 

dystrophy and their 

caregivers 

3rd Annual National 

Conference of Epidemiology 

Foundation of India EFICON-

2022;  

(Merit Certificate) 

Department of 

Community and 

Family Medicine, 

AIIMS Patna.  

4th & 5th of 

November 

2022 

4 
Intellectual Property 

Right (IPR) workshop 

Intellectual Property Right 

(IPR) workshop 

LPU Phagwara; 

Jalandhar; Punjab. 

 

29th & 30th of 

September 

2022 

5 

Socioeconomic 

determinants of the 

quality of life in boys 

suffering from 

Duchenne muscular 

dystrophy and their 

caregivers.  

 

NIMHANS International 

Symposium On Neuromuscular 

Disorders-2023 

Department of 

Neurology, 

National Institute of 

Mental Health and 

Neuro Sciences 

(NIMHANS), 

Bangalore – 560029. 

Email: nisnmd2023@

gmail.com 

7th --- 9th April 

2023 

 

 

 

https://www.nisnmd2023.com/nisnmd2023@gmail.com
https://www.nisnmd2023.com/nisnmd2023@gmail.com


205 
 
 

Certificates of Paper Presentations 

 

 



206 
 
 

 

 

 

 

 

 

 



207 
 
 

 

 



208 
 
 

Presented Posters 

 



209 
 
 

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 Illness 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-

Dependent Probe 

Amplification (MLPA) 

A technique by which up to 45 different sequences can be 

targeted in a single, semiquantitative polymerase chain 

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 like an S or a 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. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



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 I 

General Information/ Socio-economic and Demographic Profile   

 

C.R. 

No………………….. 

 

NDC No…………………. 

 

Study enrollment: 

…………… 

Name  Date of birth  Date of enrollment  

Categories of Muscular Dystrophy  

DMD: Non-

ambulatory 

Intermédiate: Non 

ambulatory 
BMD: Ambulatory 

Isolated 

cardiomyopathy 

Stages of DMD 

Pre-symptomatic (stage I) 

Delayed walking or Asymptomatic 
Early-Ambulatory (Stage II) 

Late-Ambulatory 

(Stage III) 

Early-Non ambulatory (Stage IV) Late-Non ambulatory (Stage V) 

Contact details of Patient 

Address:  

 

State:  

Phone Number Smart Phone:                   Yes         No 

Alternate contact number  

 

Internet availability:         Yes         No  

Name of Respondent/Caregiver …………………………………… 

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 

with Patient 

Education Occupation Income 

@month 

Involved in 

caregiving 

       

       

       

       

       

       

 



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) 

 

Socioeconomic Status of the Family 

Domain  Score  Domain  Score 
1. Monthly per capita 

income from 
all sources (in INR) 

 
4. Family possessions (presence of 
each item given below will carry 
a score of ‘1’) 

 

>50000  7 

Refrigerator/ TV/Radio/ Transistor/Music 
system/ AC/ Washing Machine/ Telephone/ 
Mobile/ Credit card/ Sanitary latrine/ Any 
newspaper subscribed throughout the month  

10 

20000-49999  6 5. Type of house  

10000-19999  5 Own house with 3-4 rooms  7 

5000-9999  4 
Own house with 3-4 rooms/ Rented/Govt. 

house with 5 or more rooms 

6 

2500-4999  3  
Own house with 1-2 rooms/ Rented/Govt. 

house with 3-4 rooms 

5 

1000-2499  2  Rented/Govt. house with 1-2 rooms 4 

<1000  1  Own jhuggi 3 
2. Education of either 

husband or wife who is 
more educated among 
them  

 

Rented jhuggi 2 

Professional qualification with 
technical degrees or diplomas e.g. 
Doctor, Engineer, CA, MBA, etc.  

7  
No place to live, pavement, mobile cart 1 

Postgraduation (non-technical also 
PhD)  

6  6. Possession of a vehicle or equivalent  

Graduation  5  2 or more cars/Tractors/Trucks 4 

10th class pass but <Graduation  4  1 Car /Tractor/Truck 3 

Primary pass but <10th class  3  1 or more scooter(s)/Bullock cart (s) 2 
<Primary but attended school for 
at 
least one year  

2  
1 or more cycles (not baby cycle) 1 

Just literate but no schooling  1  None of the above 0 

Illiterate  0  
7. No. of earning members in the family 

(Nuclear/Joint) 
 

3.Occupation of husband, 

otherwise 

wife. 
 

3 or more members earning and income 

pooled 

3 

Service in central/State/Public 
undertakings or Owner of a 
company 
employing >20 persons or self-
employed professional viz 
Doctors, CAs, Engineer 

5 

2 or both husband and wife earning 2 

Service in Private sector or 
independent business employing 
2-20 
persons  

4  

Only 1 family member earning 1 

Service at shops, home, transport, 
own 

3  No earning member 0 
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cultivation of land  

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

2    

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

1   

None of the family member is  0    

 

Domain  Score  Domain  Score 

8.Number of children head of the 

family has/had 
 

14.Members of family gone abroad 
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 

9.Facility of some essentials in the 

family 
 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 1-5 acres 1 

10.Education of children (in relation 

to head of the family)- Exclude 
under 5 children for this item 

 No agricultural land 
0 

All children going/ever gone to 

school/college 

3 16.Possession of non-agricultural 
land/land for housing or other 
type of land 

 

>50% children ever gone/going to 

school/college 

2 Own non-agricultural land/land for 

housing>1000 Sq Yards 

3 

≤ 50% children ever gone/going to 

school/college 

1 Own non-agricultural land/land for 

housing501-1000 Sq Yards 

2 

No child ever gone/going to 

school/college 

0   

11.Employment of a domestic servant at 
home 

 Own non-agricultural land/land for 

housing 25-500 Sq Yards 

1 

Employed >2 full time servants on salary 
for 
domestic work  

4 

Employed only 1 full time servant on 
salary for domestic work  

3 
Own non-agricultural land/land for 

housing <25 Sq Yards or Does not 

own non-agricultural land/land for 

housing at all 

0 
Employed > 3 part time servants on salary 
for domestic work  

2 

Employed 1-2 part time servants on salary 
for domestic work  

1 
17.Presence of milch cattles in the 

family for business or non-
business 

purposes 

 

Employed no servants for domestic work  0 

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 
or pet animals in the family 

 
No fixed living and mobile  1 

13.Caste of the family  Own 2 or more 2 

Upper caste  4 Own 1 1 

Other backward class (OBC)  3   

Dalits  2   

Tribals  1   

 

Domain  Score  Domain  Score 

19. Besides the house in which the family is 

living, the family owns other house or shop or 

shed etc. of any size whether given on rent or 

not 

 

21. Parental support in 

the form of non-

movable property 

 

Own 3 or more 3 >50 acres of agricultural 

land -OR -a house/plot 

>1000 sq yards -OR -

Both 

4 

Own 2 or more 2 21-50 acres of 

agricultural land -OR -a 

house/plot 501-1000 sq 

yards -OR -Both 

3 

Own 1 1 1-21 acres of agricultural 

land -OR -a house/plot 

100-500 sq yards -OR -

Both 

2 

Does not own any 0 No agricultural land -

BUT - a house/plot 25-

100 sq yards 

1 

20. Positions held (besides the positions as 

employee) by any one member in the family 
 

No parental property 0 

Holding position of 3 or more official or non-

official organizations viz. president/ 

chairman/Secretary/Treasurer etc. 

4 22. Total amount of 

income tax paid by the 

family (include all the 

earnign members IT) 

 

Holding position of 1-2 or more official or non-

official organizations viz. president/ 

chairman/Secretary/Treasurer etc. 

3 >10 lacs 7 

 1-10 lacs 6 

 >50000 but <1 lac 5 

Holding position as member only of executive or 

other committees of official or non-official 

organizations. 

2 >20000 - <50000 4 

 >10000-<20000 3 

 >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  3 to 5 years 5 to 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 

from floor 

  Others 

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-  

What happens (S/S) 

Prognosis 

 Predictions 

Any other kind of information related to the 

disease.  

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 

the 

agency 

When consulted Referred by Money 

spent 

Response  

Agency 1 

(A1) 

     

Agency 2 

(A2) 

     

Agency 3 

(A3) 

     

Agency 4 

(A4) 

     

Agency 5 

(A5) 

     

Agency 6 

(A6) 

     

B) Q.6 Problems faced after coming to PGI 

Number of visits made :………… Money spent in investigations 

Money spent in transportation 

……………… 

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: ……………………. 

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 (name/ 

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 
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CONSUMPTION EXPENDITURE (Phase 1) 

How much does your family spend per month on following 

items:  

Expense 

7 

days  

30 

days 

365 

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- 

FU 

V_3 

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 

1  

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 

(In Rs) 

 

  

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 

Worker;  
Yes (Paid) =1,  Yes (Unpaid) =2,  No=3,  

Not Applicable 

(NA) =4 

 

1. Due to care-giving was your performance at work affected: 

 

 

 

0     1     2     3     4     5     6     7     8     9     10 

 

 

                                                   (Encircle a number) 

2.  Due to care-giving was your performance on non-professional activities like 

household 

chores, shopping, exercising, studies etc. affected. 

 

 

                                 0      1       2      3      4     5     6     7      8      9       10 

 

(Encircle a number) 

Care giving 

had no 

effect on 

my daily 

activities 

Care giving 

stops my daily 

professional 

activities 

completely 

 

Care giving 

had no 

effect on 

my daily 

activities 

Care giving 

stops my daily 

professional 

activities 

completely 
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……………………………… 
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QUALITY OF LIFE (WHOQOL) -BREF 

The following questions ask how you feel about your quality of life, health, or other 

areas of 

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.  

  
Very poor  Poor  

Neither 
poor 
nor good  

Good  Very good 

1.  

How would 
you rate 
your quality 
of life?  

1 2 3 4 5 

2.  
How satisfied 
are you with 
your health? 

Very 
dissatisfie
d  

Dissatisfie
d 

Neither 
satisfied 
nor 
dissatisfied 

Satisfie
d  

Very 
satisfied 

1 2 3 4 5 

  Not at all  A little  
A 
moderate 
amount  

Very 
much  

An 
extreme 

3. 

To what 
extent do you 
feel that 
physical pain 
prevents you 
from doing 
what you 
need to do? 

5 4 3 2 1 

4.  
 

How much 
do you need 
any medical 
treatment to 
function in 
your daily 
life? 

5 4 3 2 1 

5. 
How much 
do you enjoy 
life? 

1 2 3 4 5 

6.  
To what 
extent do you 
feel your life 

1 2 3 4 5 
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to be 
meaningful? 

7. 
How well are 
you able to 
concentrate? 

1 2 3 4 5 

8. 

How safe do 
you feel in 
your daily 
life? 

1 2 3 4 5 

9. 

How healthy 
is your 
physical 
environment
? 

1 2 3 4 5 

  Not at all  A little  
Moderatel
y  

Mostly  
Completel
y 

10
. 

Do you have 
enough 
energy for 
everyday 
life? 

1 2 3 4 5 

11
. 

Are you able 
to accept 
your 
bodily 
appearance? 

1 2 3 4 5 

12
. 

Have you 
enough 
money to 
meet your 
needs? 

1 2 3 4 5 

13
. 

How 
available to 
you is the 
information 
that you 
need in 
your day-to-
day life? 

1 2 3 4 5 

14
. 

To what 
extent do you 
have the 
opportunity 
for leisure 
activities? 

1 2 3 4 5 

  Very poor  Poor  
Neither 

poor 
nor good  

Good  Very good 
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15
. 

How well are 
you able to 
get 
around? 

1 2 3 4 5 

  
Very 

dissatisfie
d  

Dissatisfie
d 

Neither 
satisfied 

nor 
dissatisfied 

Satisfie
d  

Very 
satisfied 

16
. 

How satisfied 
are you with 
your sleep? 

1 2 3 4 5 

17
. 

How satisfied 
are you with 
your ability 
to perform 
your 
daily living 
activities? 

1 2 3 4 5 

18
. 

How satisfied 
are you with 
your 
capacity for 
work? 

1 2 3 4 5 

19
. 

How satisfied 
are you with 
yourself? 

1 2 3 4 5 

20
. 

How satisfied 
are you with 
your 
personal 
relationships
? 

1 2 3 4 5 

21
. 

How satisfied 
are you with 
your sex life? 

1 2 3 4 5 

22
. 

How satisfied 
are you with 
the support 
you get from 
your friends? 

1 2 3 4 5 

23
. 

How satisfied 
are you with 
the 
conditions of 
your living 
place? 

1 2 3 4 5 

24
. 

How satisfied 
are you with 
your access 

1 2 3 4 5 
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to health 
services? 

25
. 

How satisfied 
are you with 
your 
transport? 

1 2 3 4 5 

  Never  Seldom  
Quite 
often  

Very 
often  

Always 

26
. 

How often do 
you have 
negative 
feelings such 
as blue 
mood, 
despair, 
anxiety, 
depression? 

5 4 3 2 1 

 
[The following table should be completed after the interview is finished] 

  
Equations for computing domain 
scores 

 
Transformed 
scores* 

Raw 
score 

4-20  0-100 

27.  
Domain 1  

Physical health 
(6-Q3) + (6-Q4) + Q10 + Q15 + Q16 + 
Q17 + Q18 a. =  b:  c: 

28.  
Domain 2  

Psychological 
Q5 + Q6 + Q7 + Q11 + Q19 + (6-Q26) a. =  b:  c: 

29.  

Domain 3  

Social 

relationship 
Q20 + Q21 + Q22 a. =  b:  c: 

30.  
Domain 4  

Environment 
Q8 + Q9 + Q12 + Q13 + Q14 + Q23 + 
Q24 + Q25 a. =  b:  c: 

 
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. 
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Peds QL (Neuromuscular module) 

Child report - Age (8-12) 

About my 
neuromuscular disease 
(problems with…) 

Never Almost 
never 

Sometimes Often Almost 
always 

1.It is hard to breathe. 0 1 2 3 4 

2.I get sick easily. 0 1 2 3 4 

3.I get sores and/or 
rashes. 

0 1 2 3 4 

4.My legs hurt. 0 1 2 3 4 

5.I feel tired. 0 1 2 3 4 

6.My back feels stiff. 0 1 2 3 4 

7.I wake up tired. 0 1 2 3 4 

8.My hands are weak. 0 1 2 3 4 

9.It is hard to use the 
bathroom 

0 1 2 3 4 

10.It is hard to gain or 
lose weight when I want 
to. 

0 1 2 3 4 

11.It is hard to use my 
hands. 

0 1 2 3 4 

12.It is hard to swallow 
food. 

0 1 2 3 4 

13.It takes me a long 
time to bathe or shower. 

0 1 2 3 4 

14.I get hurt 
accidentally. 

0 1 2 3 4 

15.I take a long time to 
eat. 

0 1 2 3 4 

16.It is hard to turn 
myself during the night. 

0 1 2 3 4 

17.It is hard for me to go 
to places with my 
equipment. 

0 1 2 3 4 

Communication (problems 
with…)  

Never Almost 
never 

Sometimes Often Almost 
always 

1.It is hard for me to tell 
the doctors and nurses 
how I feel. 

0 1 2 3 4 

2.It is hard for me to ask 
the doctors and nurses 
questions. 

0 1 2 3 4 
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3.It is hard for me to 
explain my illness to other 
people. 

0 1 2 3 4 

About our family resources 
(problems with) 

Never Almost 
never 

Sometimes Often Almost 
always 

1.It is hard for my family to 
plan activities like vacations. 

0 1 2 3 4 

2.It is hard for my family to get 
enough rest. 

0 1 2 3 4 

3.I think money is a problem in 
our family. 

0 1 2 3 4 

4.I think my family has a lot of 
problems. 

0 1 2 3 4 

5.I do not have the equipment I 
need. 

0 1 2 3 4 

 

Child report – Age 5-7 

About my neuromuscular disease (problems with…) Not at all Sometimes A lot 

1.It is hard to breathe. 0 2 4 

2.I get sick easily. 0 2 4 

3.I get sores and/or rashes. 0 2 4 

4.My legs hurt. 0 2 4 

5.I feel tired. 0 2 4 

6.My back feels stiff. 0 2 4 

7.I wake up tired. 0 2 4 

8.My hands are weak. 0 2 4 

9.It is hard to use the bathroom 0 2 4 

10.It is hard to gain or lose weight when I want to. 0 2 4 

11.It is hard to use my hands. 0 2 4 

12.It is hard to swallow food. 0 2 4 

13.It takes me a long time to bathe or shower. 0 2 4 

14.I get hurt accidentally. 0 2 4 

15.I take a long time to eat. 0 2 4 

16.It is hard to turn myself during the night. 0 2 4 

17.It is hard for me to go to places with my equipment. 0 2 4 

 



Phase II Follow up Sheet(Tele-follow-up) and the Checklist 

Patient Name: 

NDC: ………………………….. PCC No …………………………………..          
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  On day of 
Intervention 

F/U  
1 

F/U 
2 

F/U 
3 

 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
th

      

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      

 



Appendix VIII 

 

Home instructions and compliance diary 

Weekly 

 Day 1 
  

2 3 4 5 6 7 

Drugs: 
Corticosteroids:Y/N 
Calcium 
Vit D 
Any Other: 

       

Chest physiotherapy  
(Breathing Exercises)/ 
Incentive spirometry * (5 repetitions) 

Morning 
 

       

Evening        

Upper Limb  Exercises and stretching (30 second each stretch hold on both sides.  
(5 repetitions) 

Morning        

Evening 

Lower limb Exercises and stretching (30 second each stretch, hold on both sides.  
(5 repetitions) 

Morning        

Evening        

Night Splint  
Minimum 6 hours/day. 

Yes/No        

Standing on wooden wedge 
Minimum 30minutes/day. 

Yes/No        

 



बेहतर जिंदगी मेरी ज़िम्मेदारी 
डॉ तितिक्षा सिराड़ी       डॉ नवीन संख्यान         
डॉ रेनू सुथार                  डॉ शंकर प्रिंजा
डॉ विश्वास गुप्ता        डॉ मनीषा मालवीय 

 डॉ अमरजीत सिंह

ड्यूशेन  में  फिजियोथेरेपी  विभिन्न  कसरतों  के 

माध्यम  से  लम्बे  समय  तक  अ  शारी रिक  क्षमता 

को  बनाए  रखने  में  मदद  करता  है।
मांसपे शियों  में  खिंचाव  करना  जोड़ों  में  संकु चन 

और  विकृ ति  की  संभावनाओं  को  कम  करता 

है।  
सहायक  उपकरणों  (ऑर्थोसिस ,  कै लिपरस , 

व्हीलचेयर्स  और  स्टैं डिंग  फ्रे म्स)  का  इस्तेमाल 

जीवन  की  गुणवत्ता  को  बढ़ता  है।  
घर  में  सुरक्षा  और  गिरने  से  बचने   कु छ  

संभावित  बदलाव  के  लिए  कु छ  बदलाव 

किये  जा  सकते  हैं  

डी .एम .डी  मांसपे शियों  को  प्रभावित  करती 


है  और  इसके  लक्षण  के वल  लड़कों  में  देखने 


को  मिलती  है

यह  डी .एम .डी .  की  बीमारी  हर  3500


लड़कों  में  से  एक  को  होती  है

ड्यूशेन मस्कु लर

डिस्ट्राफी 

गर्भ  में  पल  रहे  बच्चे  की  जेने टिक  जाँच  की 

जासकती  है।  इससे ,  जन्म  से  पहले  ही  पताचल 

जाता  है  की  भ्रूण  में  यह  विकार  है  या  नहीं  ।
यह  जाँच  एम्नियोसेंटे सिस  और  कोरियो निक  विलस 

सैंपलिंग  (सीवीएस)के  द्वारा ,  माँ  के  गर्भ  से  नमूने 

निकल  कर  किया  जा  सकती  है।  
यह  बीमारी  की  रोकथाम  में  योगदान  दे ता  है।



चलने  में  समस्या :  डीएमडी  से  प्रभावित  बच्चे  उनकी  उम्र 

के  अन्य  बच्चों  की  तुलना  में  दे री  से  चलना  शुरू  करते 

हैं।  
जाँच  के  दौरान  क्रै एटिन  काइनेज  (CK, एक  मांसपेशी 

का  प्रोटीन  )  का  खून  में  बढ़ा  हुआ  स्तर  मिलने  पर  , 

आगे  की  जाँच  की  पुष्टि  करने  के  लिए  उन्हें  न्यूरोमस्कु लर 

विशेषज्ञ  के  पास  भेजा  जाना  चाहिए।
लीवर  एन्जाइम  का  बिना  कारण  रक्त  में  बढ़ा  हुआ 

मिलान।   
परिवार  में  किसी  सगे  संबं धियों  में  इस  बीमारी  की  पुष्टि 

होने  से  बच्चों  में  बीमारी  होने  की  संभावनाएं बढ़  जाती 

हैं।  

ड्यूचेन  होने  के  मुख्य  प्रारं भिक  संके त  और  लक्षण  :

डी .एम .डी  की  बीमा री ,  जीन  में  गड़बड़ी  हो ने  से 

हो ती  है ,  जिसकी  वजह  से  मां सपे शियों  में 

डि स् ट्रो फिन  प्रो टी न  की  कमी  हो  जाती  है ,  इस 

का रण  यह  जल्दी  ही  क्ष तिग्र स्त  हो  जाती  हैं ।  

 यह  जीवन  पर्य न्त  र हने  वाली  आनु वं शिक 


बीमा री  (पीढ़ी  द र  पीढ़ी  चलने  वाली )  है ।
  

जे ने टिक  काउं स लिं ग  के  ज़रि ,  इस  बीमा री  हो ने 

की  क्या  संभा वना  हो ती  है?  आगे  प रि वा र  की 

योजना  कै से  कर  सकते  हैं?  प रि वा र  में  इस 


बीमा री  के  वा हक  की  जां च  क्या  है  और  इसका 

क्या  मह त्व  है?  समझाते  हैं ।   देख
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बेहतर जिंदगी मेरी ज़िम्मेदारी
“आशा और विश्वास”

ड्यूशेन मस्कु लर डिस्ट्रा फी
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विषय-सूची 

खंड क : परिचय 

खंड ख़: िोग से संबंधित बुधियादी जािकािी 

1. डू्यशेि मसु्कलि धडस्ट्र ॉफी (डी.एम्.डी ) क्या है?

2. यह बीमािी कुछ ही बच्ो ंको क्यो ं प्रभाधित किती है जबधक दूसिे अप्रभाधित िहते हैं ?

3. यह िोग का बच्ो ंमें िीिे िीिे कैसे बढ़ता है ?

4. क्या यह एक गंभीि बीमािी है? यह एक प्रभाधित बचे् के जीिि पि क्या असि डालती है?

खंड ग: बीमािी का इलाज एिं देखभाल 

1. यह कैसे स्थाधपत धकया जाता है धक बचे् को यह बीमािी है? (बीमािी का पुष्टीकिण)

2. इस बीमािी के इलाज के धिधभन्न घटक क्या हैं?

क . नू्यिोमसु्कलि धचधकत्सा 

ख़.  मेधडकल धचधकत्सा 

ग. हामोिल इलाज़ 

घ. धफधजयोथेिेपी 

ङ. हधियो ंकी देखभाल 

च. धदल औि सांस लेिे में सहायक मांसपेधशयो ंकी देखभाल 

छ. आहाि का सही चुिाि 

3. डू्यशेि के मिीज़ो ंमें आपात का की स्थस्थधत आिे पि कैसे कायय किें?

4. कौि से अस्पतालो ंमें डू्यशेि के मिीज़ो ंके धलए उधचत देखभाल उपलब्ध है?

खंड घ : अस्पताल में देखभाल कििे िाली टीम की भूधमका 

1. देखभाल के धलए एक टीम  की क्यो ंआिश्यकता है?

2. डू्यशेि के इलाज़ में परििाि के सदस्ो ंकी क्या भूधमका है?

3. डू्यशेि की देखभाल में क्या बािाएं आती ंहैं?

4. तरुणािस्था आिे पि डू्यशेि की देखभाल में इलाज़ से समं्बधित धकि बदलािो ंकी आिश्यकता पड़ती

है?

5. देखभाल के इि बदलािो ंपि धकस तिह काबू पाया जासकता है?

खंड ङ: डू्यशेि से प्रभाधित लोगो ंकी सहायता के धलए सहायता समूह 

खंड च : धिष्कर्य 
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खंड क: परिचय 

 

डू्यशेि मसु्कलि धडस्ट्र ाफी बीमािी मांसपेधशयो ंको प्रभाधित किती है औि इसके लक्षण केिल लड़को ंमें देखिे 

को धमलती है।  यह पीधढ़यो ंमें चलिे िाली बीमािी है।  इस से प्रभाधित ज्यादाति बचे् िौ से दस िर्य की आयु 

तक आते आते चलिे धफििे में असमथय हो जाते हैं।  यह एक जधटल बीमािी है जो धिधभन्न अंगो ंकी मांसपेधशयो ं

को प्रभाधित किती है।  इस बीमािी की पुधष्ट होिे से लेकि जीिि पययन्त बचे् को लगाताि धिधभन्न धचधकत्सीय 

पिामशय औि अथक देखभाल की ज़रूित पड़ती है।   

अभी तक समाज में इस बीमािी को िजिअंदाज धकया जाता िहा है क्योधंक इसका कोई भी प्रभािी  इलाज़ िही ं

है। पिनु्त यह ध्याि देिे योग्य बात है धक लोगो ंमें इस बीमािी के बािे में जागरूकता को बढ़ा कि, परिजिो ंको 

देखभाल के धलए सजग एिं प्रधशधक्षत किके इि बच्ो ंके जीिि धक गुणित्ता को बढ़ाया जासकता है।   

डू्यशेि से प्रभाधित बचे् धदमागी स्ति पि अन्य सामान्य बच्ो ंधक तिह ही होता है।  िह अपिी बौस्थिक क्षमता 

के आिाि पि अपिी धिक्ांगता से सही डंग से जूझ पाते हैं। मगि, ये तब ही संभि है जब उन्हें अपिे आसपास 

एक सकािात्मक माहौल धमले।   

यह पुस्तक परििाि में इस धदशा में एक पहल है।  हम आशा किते है धक यह आगे चल कि सामाधजक स्ति पि 

बदलाि लेि में मददगाि धसि होगी। जागरूकता बढ़ािा ही समाज के स्ति पि स्वीकाययता प्राप्त कििे का 

एकमात्र तिीका है। पुस्थस्तका, प्रभाधित परििािो ंके धलए मागयदशयक के रूप में सहायक िहेगी।   

इस धकताब को बीमािी की धिधभन्न अिस्थाओ ंको ध्याि में िखते हुए धलखा गया है। ताधक यह यह पता लग 

सके धक आप ितयमाि स्थस्थधत में  बीमािी के धकस पड़ाि पि हैं औि भधिष्य में  आपको क्या कदम उतिे की 

ज़रूित है। इससे परििाि के साथ-साथ बचे् भी भधिष्य में आिे िाली बीमािी की चुिौधतयो ंके धलए अपिे 

आपको तैयाि कि सकें गे। 
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खंड ख़: बीमारी  से संबंधित बुधियादी/मूलभूत जािकारी 

1. डू्यशेन मसु्कलि वडस्ट्राफी (डी.एम.डी)  क्या है? 

यह बीमारी माांसपेशियोां को प्रभाशित करती है और केिल 

लड़कोां को ही होती है । यह डी.एम.डी.  की बीमािी हि 

3500 लड़को ंमें से एक को होती है। यह बीमािी पीढ़ी दि 

पीढ़ी चलिे िाली है। ये मसु्कलि धडस्ट्र ॉफी दो प्रकाि होती ंहैं, 

डू्यशेि मसु्कलि धडस्ट्र ाफी (डी.एम.डी) औि बेकसय मसु्कलि 

धडस्ट्र ाफी (बीएमडी)। दोिो ंमें से बेकसय मसु्कलि धडस्ट्र ाफी 

कम िुकसािदायक है। 

हमें दैधिक कायय कििे के धलए  माांसपेशियोां की आिश्यकता 

होती है। हम चलने, दौड़ने, सीश़ियााँ च़िने, फिश से उठकर 

खडे़ होने जैसे शिशभन्न कायों को करने के शलए माांसपेशियोां का 

उपयोग करते हैं। 

हृदय के सुचारू रूप से काम कििे से लेकि सांस लेिे तक 

में माांसपेशियोां का इसे्तमाल होता है। ये मांसपेधशयां छोटे-

छोटे मसल्स फाइबि से बिी होती ंहैं जो प्रोटीि से बिे होते हैं। 

इन प्रोटीनोां का शनमाशण शिशभन्न प्रकाि के जीसं पि धिभयि 

किता है।   

डी.एम.डी की बीमािी में धडस्ट्र ोधफि िाम के जीि में गड़बड़ी 

हो जाती है, धजसकी िजह से एक बहुत ही महत्वपणय प्रोटीि 

िही ंबि पता है । इस प्रोटीि का िाम है धडस्ट्र ोधफि, ये प्रोटीि 

सभी प्रकाि की मांसपेधशयां में पाया  है । ‘धडस्ट्र ोधफि जीि’ में 

गड़बड़ी के से जो फाइबि बिता है िह सामान्य िही ंहोता है। 

इस  फाइबि में धडस्ट्र ोधफि प्रोटीि की कमी होती है, इस 

कािण यह जल्दी ही क्षधतग्रस्त हो जाता है। इस कमी को पूिा 

कििे के धलए शिीि औि अधिक मात्रा में मसल फाइबि का 

धिमायण किता है पि सभी मसल्स फाइबि ख़िाब होते हैं ।  

डी.एम.डी. एक जीिि पयंत िहिे िाली बीमािी है। इस 

बीमािी को स्थक्धिकली पांच भागो ंमें बांटा जा सकता है। 

बीमािी का दुष्प्रभाि उम्र के साथ िीिे िीिे बढ़ता िहता है। 

उम्र बढ़िे के साथ हाथ पैिो ंकी मांसपेधशयां कमजोि पड़ 

जाती हैं तथा सांस लेिे में मदद कििे िाली मांसपेधशयो ंकी 

ताकत भी कम हो जाती है। समय के साथ हृदय की 

मांसपेधशयां भी कमजोि पड़ जाती ंहैं। हि बचे् में यह लक्षण 

उम्र की अलग-अलग पड़ाि पि धमलते हैं धफि भी इस बीमािी 

को पांच भागो ंमें बांटा गया है। इि मांसपेधशयो ंमें कमजोिी 

के कािण बच्ा देि से चलिा ि दौड़िा सीखता है। ssउससे 

फ़शय पि  से उठकि बैठिे में या खड़े होिे में धदक्कत आती 

है। कुछ लड़के अक्सि दौड़ते दौड़ते या चलते-चलते धगि 

जाते हैं। आमतौर पर, यह कमजोरी तब पकड़ में आती 

है  जब उनकी िारीररक क्षमता उनके साशियोां से काफ़ी कम 

िह जाती है। जैसे-जैसे बीमािी बढ़ती है िह हृदय, मस्थस्तष्क, 

हधियां औि पाचि तंत्र की मांसपेधशयो ंको भी अपिी धगिफ़्त 

में ले लेती है। डीएमडी / बीएमडी के लगभग ३०% बच्ो ंमें 

बौस्थिक दोर्  (बुस्थिमता की कधम) धमलता है, यह संभितः  

कें द्रीय तंधत्रका तंत्र (धदमाग) में असामान्य धडस्ट्र ोधफि की 

िजह से होती है । इस बीमािी में इलाज एिं देखभाल इस बात 

पि धिभयि किती है धक बीमािी धकस से्ट्ज पि है तथा कौि-

कौि से अंग प्रभाधित हैं।  

उपचार का उदे्दश्य है, डी.एम.डी से प्रभधित बचे् के स्वास्थ्य 

को उत्तम िखिा तथा जहां तक हो सके उसको स्वािलंबी 

बिािा। बचे् को एक लम्बा औि स्वस्थ जीिि धजिमें सहयोग 

कििा। डी.एम.डी के प्रमाधणत धचधकत्सीय देखभाल के 

अंतगयत धफधजयोथेिेपी, से्ट्िॉइड्स, हधियो ंकी देखभाल, हृदय 

की देखभाल, हामोन, सांस लेिे में मदद कििे िाली 

मांसपेधशयो ंकी देखभाल, मािधसक एिं व्यािहारिक सहयोग 

सस्थिधलत हैं। सभी प्रकाि की धचधकत्सीय देखभाल की 

आिश्यकता एक साथ िही ंपड़ती है। यह रोग की अिस्था 

और रोग के प्रशत व्यक्ति की प्रशतशिया पर शनभशर करता है। 

बीमािी का जल्द से जल्द पता लगिा उसकी धिदाि में बहुत 

मददगाि धसि होता है।  
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अभी तक हम ये जाि गए हैं धक यह जीिि पयंत 

चलिे िाली बीमािी है, जो उम्र के साथ बढ़ती जाती 

है। यह शिीि के धिधभन्न अंगो ंको अलग-अलग 

समय पि प्रभाधित किती है। डी.एम.डी में 

धचधकत्सीय इलाज के साथ-साथ, परििाि के द्वािा 

की जािे िाली देखभाल की भी बहुत अहम भूधमका 

होती है। यह बहुत जरूिी है धक परििाि के सदस्ो ं

को धचधकत्सीय देखभाल में सस्थिधलत धकया जाए 

औि परििाि के सदस्ो ंको भी बचे् की देखिेख में 

अपिी भूधमका सुधिधित कििी चाधहए। हि बचे् के 

धलए उसकी जरूित के धहसाब से उसकी देखिेख 

का समुधचत इलाज की योजना बनाना आिश्यक 

है। परििाि, धजसमें डीएमडी से प्रभाधित बच्ा है, 

बीमािी के अिुकूल अपिे को ढ़ालिा बहुत 

आिश्यक है।  

 

 

चित्र १ : डी.एम.्डी. विभिन्न अंगों को प्रिावित करता है।   
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2. यह बीमािी कुछ ही बच्च ंकच क्च ं प्रभावित किती है जबवक दूसिे अप्रभावित िहते हैं ? 

मसु्कलि धडस्ट्र ॉफीज  िौ प्रकाि की होती है। इि में से 

डी.एम.डी सबसे आमतौि पि धमलती है। जैसे धक पहले भी 

चचाय की जा चुकी है की यह एक पीढ़ी दि पीढ़ी चलिे िाली 

बीमािी है।  इसका मतलब है धक यह एक आिुिंधशक बीमािी 

है। अिुिांधशक बीमारियां  एक बीमाि जीि के पीधढ़यो ंमें 

चलिे के कािण होती हैं। 

पहले भी उले्लख धकया गया है धक यह बीमािी उि लोगो ंमें 

होती है धजिमें धडस्ट्र ोधफि िामक जीि में गड़बड़ी हो जाती है। 

उिकी मांसपेधशयो ंमें धडस्ट्र ोधफि िामक प्रोटीि दोर्पूणय होता 

है। इस प्रोटीि का कायय मांसपेधशयो ंकी कोधशकाओ ंको 

स्वस्थ िखिा है।अस्वस्थ मांसपेधशयां बाि-बाि टूटती - फूटती 

िहती हैं, यह बीमािी बढ़ती उम्र के साथ मांसपेधशयो ंको औि 

कमज़ोि किती चली जाती है।  

इस बीमािी से सभी बचे् प्रभाधित िही ंहोते, यह बीमािी 

मुख्यतः  लड़को ंमें धमलती है। पुिािे ममेिे सगे  संबंधियो ंमें 

इस बीमािी की पुधष्ट होिे से बच्ो ंमें बीमािी होिे की 

संभाििाएं बढ़ जाती हैं। पिंतु यह समस्ा परििाि के धकसी 

सदस् को प्रभाधित धकये धबिा भी आगे की पीधढ़यो ंमें देखी 

जासकती है। कंू्यधक, जीि परििाि में धकसीको भी प्रभाधित 

धकये धबिा चुप चाप पीढ़ी दि पीढ़ी आगे बढ़ती जाती है 

इसधलए पहले बचे् में सही -सही अिुमाि लगािा मुस्थिल 

होता है धक उसको यह बीमािी होगी या िही।ं धकनु्त, पहले 

बचे् में इस जीि की पुधष्ट हो जािे पि यह आिश्यक हो जाता 

है धक हम इस जीि को परििाि में आगे बढ़िे ि दें  । 

एक मधहला में दो एक्स क्रोमोसोम होते हैं तथा पुरुर्ो ंमें एक 

एक्स क्रोमोसोम औि एक िाई क्रोमोसोम होता है। यह जाििा 

जरूिी है धक यह धडस्ट्र ोधफि जीि इंसाि के एक्स क्रोमोसोम 

में पाया जाता है। बीमािी के लक्षण तभी सामिे आते हैं जब 

व्यस्थि के सभी एक्स क्रोमोसोम में दोर् होता है । इस जीि 

की आिुिंधशकता को धचत्र संख्या : २ से समझा जा सकता है। 

एक अप्रभाधित धपता औि एक िाहक माता के दोिो,ं लड़के 

औि लड़धकयां में यह दोर्पूणय जीि धििासत में जािे धक 

बिाबि सम्भाििा होती है। बेधटयााँ धजिमें एक दोर्पूणय X 

क्रोमोसोम होता है िे इस जीि को एक पीढ़ी से दो दूसिी 

पीढ़ी में एक िाहक के रूप में ले जाती हैं, जबकी लड़के/ बेटे 

ही इस बीमािी से ग्रधसत होते हैं। इस प्रकाि की आिुिंधशकता 

जो X क्रोमोसोम से जुड़ी होती है,  धडस्ट्र ोधफिोपैथीज़ (डी एम् 

डी अथिा बी एम् डी ) में पाई जाती है। मधहला धबिाधकसी 

बीमािी के लक्षण  के भी इस दोर्पूणय जीि के साथ पूिी 

धजंधदगी जी सकती है, पिनु्त उस मधहला के 50% बेटो ंको यह 

बीमािी हो सकती है औि 50% बेधटयां इस बीमािी को दूसिी 

पीढ़ी में लेजािे केधलए िाहक धसि हो सकती ंहैं। चूाँधक यह 

बीमािी तभी अपिे लक्षण धदखाती है जब सभी एक्स 

क्रोमोसोम में दोर्पूणय क्रोमोसोम होता है, इसधलए बेधटयो ं/ 

माताओ ं/ बहिो ंमें बीमािी के लक्षण िही ंपाए जाते हैं।  

डायस्ट्र ोधफि प्रोटीि के उत्पादि के धलए धजिेदाि जीि 

आकाि में बहुत बड़ा (सबसे बड़ा) होता है। जीि का 

जबिदस्त बड़ा आकाि होिे के कािण, इस में सहज 

उत्परिितयि (मु्यटेशि) का दि सबसे ज्यादा होता है। डी. एम्. 

डी. के लगभग एक धतहाई मामलो ंमें इस प्रकाि का ही िया 

मु्यटेशि पाया जाता है। इि मामलो ंमें माता-धपता दोिो ंही 

अप्रभाधित होते हैं औि इिके परििाि में भी धकसी को भी इस  

बीमािी के लक्षण िही ंहोते हैं। जीि में सहज उत्परिितयि 

(मु्यटेशि) की आिुिंधशकता को धचत्र संख्या : ३ से समझा जा 

सकता है। 
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इस प्रकाि, धडस्ट्र ोधफिोपैधथस (डीएमडी / बीएमडी) िए  या 

धििासत में धमला उत्परिितयिो (मु्यटेशि) के कािण हो सकता 

है।  

डीएमडी अथिा बीएमडी उत्परिितयि (मु्यटेशि) कई प्रकाि 

के होते हैं, पचास प्रधतशत से अधिक के मामलो ंमें धिलोपि 

(जीि का टूट जािा) धमलता है। लगभग 5% मामलो ंमें 

प्रधतधलधप (जीि के धकसी भाग धक प्रधतधलधप) बिजाती है। 

धिलोपि एिं प्रधतधलधप बड़े उत्परिितयि हैं जो आसािी से 

डीएिए डायग्नोस्थस्ट्क्स से पकड़ में आ जाते हैं। इिके अलािा 

अन्य छोटे उत्परिितयि भी होते हैं जो इि मायोपैधथयो ंके धलए 

धजिेदाि हैं। ये बहुत ही छोटे होते हैं इसधलए इिको धबंदु 
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(पॉइंट) मु्यटेशि कहते हैं, लगभग 20 %-30 % मामले ऐसे 

होते हैं। िोग के धलए धजिेदाि मू्यटेशि के प्रकाि को जाििे 

की आिश्यकता आिुिांधशक पिामशय लेिे में, िैदाधिक 

उपचाि औि जीिोटाइप पि आिारित िैदाधिक दिाई की 

पिख कििे में पड़ती है ।(PMID: 26773583).  

मसु्कलि धडस्ट्र ॉफी से प्रभाधित बच्ो ंमें जीि मु्यटेशि या 

बहुरूपता का पता डीएिए डायग्नोस्थस्ट्क्स के द्वािा खूि के 

िमूिे, एधियोधटक द्रि कोधशकाएं एिं कोरियोधिक धिलाई के 

िमूिो ंमें धकया जा सकता है। इसके अलािा गभय के दौिाि 

भी, गभय में पल िहे बचे् की जेिेधटक जााँच की जासकती है। 

इससे, जन्म से पहले ही पताचल जाता है की भू्रण में यह 

धिकाि है या िही ं। ताधक, समय िहते उधचत इलाज   धकया 

जा सके औि परििाि में इसके धिस्ताि को िोका जा सके । 

यह जााँच एधियोसेंटेधसस औि कोरियोधिक धिलस सैंपधलंग 

(सीिीएस)के द्वािा, मााँ के गभय से िमूिे धिकल कि धकया जा 

सकती है।  गभय के दौिाि जााँच के धलए मााँ को गभय के १२-१३ 

हफ्ो ंके बीच में अस्पताल, जहााँ प्रीिेटल जााँच की सुधििाएं 

उपलब्ध हैं,संपकय  कििे के धलए कहा जाता है।   

धजि परििािो ंमें डी एम डी से प्रभाधित बचे् होते हैं, 

परििाििाले हमेशा यह जाििे के धलए इचु्छक होते हैं धक 

उिके बच्ो ंमें यह घातक बीमािी धकस कािण से होती है। 

घििालो ंमें बीमािी से संबंधित धिधभन्न दुधििाएं औि 

मिोिैज्ञाधिक दबाि भी होता हैं, धजन्हें संबोधित कििे की 

आिश्यकता है। जेिेधटक काउंसधलंग के माध्यम से इि 

उलझिो ंको सुलझाया जा सकता है। जेिेधटक काउंसधलंग 

माता-धपता को इस बीमािी का कािण, बीमािी के प्रकािो ंएिं 

मोटे-मोटे तौि पि इसके लक्षणो ंको समझिे में मदद धमलती 

है। प्रभाधित बच्ो ंके जीिि की गुणित्ता बिाए िखिे के धलए 

बहु-आयामी देखभाल के महत्व पि भी जोि धदया जाता है। 

परििाि में धफि से धकसी बचे् को इस बीमािी होिे की क्या 

संभाििा होती है? आगे परििाि की योजिा कैसे कि सकते 

हैं? परििाि में इस बीमािी के िाहक की जांच क्या है औि 

इसका क्या महत्व है? जेिेधटक कॉउंसधलंग में माता धपता को 

आिुिंधशकीय जााँच को कैसे समझाया जाए? कौि कौि 

आिुिंधशक पिीक्षण उपलब्ध हैं? इि सब प्रश्ो ंके उत्ति 

जेिेधटक काउंसधलंग के द्वािा धदए जाते हैं। माता धपता को 

समझाया जाता है धक कैसे यह बीमािी मधहला जीि िाहको 

द्वािा एक पीढ़ी से दूसिी पीढ़ी में जाती है।  

आिुिंधशकता का पिामशय आिुिंधशकीधिद् द्वािा धदया जा 

सकता है, इसके अलािा आपका डॉक्टि / कंसलटेंट या 

काउंसलि या िसय भी  पिामशय दे सकते हैं।  यह  बातचीत एक 

समूह या व्यस्थिगत रूप से हो सकती  है। समूधहक बातचीत 

आमतौि पि आिुिंधशकी  पिीक्षण से पहले होता है। 

अिुिांधशकी रिपोटय आ जािे के बाद, माता धपता की शंकाओ ं 

को व्यस्थिगत तौि पि समझाया जाता है।  परििाि में िाहक 

की जााँच के महत्व पि धफि से

 जोि धदया गया है। पिामशय में परििाि की िंशािली को बेहति 

तिीके से समझिे के धलए चचाय की जाती है ताधक सभी िाहको ं

की सही सही पहचाि की जासके ।  धजससे ये िाहक अपिी 

जेिेधटक जााँच किा सकें  तथा अपिे आिे िाली पीढ़ी में इस 

बीमािी को आगे ि बढ़िे दें।  परििाि के धलए भधिष्य की 

योजिा बिािे के धलए, माता-धपता को प्रसि से पूिय जााँच की 

उपलब्धता के बािे में भी बताया जाता है । यह बीमािी की 

िोकथाम में योगदाि देता है। 
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3. यह िचग का बच्च ंमें धीिे धीिे कैसे बढ़ता है ? 

डू्यशेि औि बेकसय मसु्कलि धडस्ट्र ाफी समय के साथ िीिे 

िीिे बढ़ािे िाली बीमािी है। िोग के बढ़िे के क्रम औि लक्षणो ं

के आिाि पि डॉक्टि इस बीमािी को धिधिन्न चिणो ंमें 

धचस्थन्हत किते हैं।  ये "चिण"  िोग की धिधशष्ट समस्ाओ ंकी 

पहचाि कििे औि धदशा धिदेशो ंपि आिारित देखभाल कििे 

में सहायक होते हैं। कभी-कभी चिणो ंके लक्षण पिस्पि एक-

दूसिे से आपस में धमले जुले िहते हैं। धफि भी बीमािी का इि 

चिणो में धिभाजि, धिधित रूप से उपचाि के दौिाि 

आिश्यक एिं व्यापक देखभाल का चयि कििे में मदद 

किते हैं। रोग का धीरे धीरे ब़िने का िम धचत्र संख्या ४ से 

समझा जा सकता है।   

 

ये चिण आपके बचे् को अस्पताल में धमल िही स्वास्थ्य 

सेिाओ ंके साथ-साथ घि पि जो आिश्यक देखभाल धमलिी 

चाधहए उसका खाका तैयाि कििे में भी मदद किते हैं। साथ 

ही आपको बीमािी के अलग-अलग चिणो में अस्पताल की 

देखभाल कििे िाली टीम औि आपकी भूधमका की स्पष्ट रूप 

से जािकािी देिे में मदद धमलती हैं ताधक,सही समय पि, सही 

देखभाल, सही जगह पि प्रदाि की जासके।   

1. प्रथम चिण . बीमािी के लक्षणच ंसे पहले की 

स्थिवत (वशशु अििा / बचपन) 

इस अिधि में अधिकांश  बच्ो ंमें इस बीमािी का कोई भी 

लक्षण धदखाई िही ंदेता है।  अतः  ज्यादाति बच्ो ंमें इस 

दौिाि बीमािी का पता िही ंचल पता है। इस चिण में केिल िे 

ही परििाि पिामशय के धलए सामिे आते हैं धजिमें यह समस्ा 

पुिािी पीधढ़यो ंमें देखिे को धमलती है।  कई बाि कुछ अन्य 

समस्ाओ ंके धलए िि पिीक्षण के दौिाि, यह मज़य 

पिामशयदाता के पकड़ में आजाता है।  इस अिस्था में लक्षण 

मौजूद भी हो सकते हैं जैसे देिी से चलिा या देि से बोलिा 

लेधकि अक्सि धकसी का इिकी तिफ़ ध्याि ही िही ंजाता है। 

इस चिण में धकसी भी प्रकाि के इलाज की आिश्यकता िही ं

पड़ती है।  पिनु्त, यधद इस चिण में बीमािी होिी की पुधष्ट हो 

जाती है तो मिीज को धियधमत जांच के धलए अस्पताल में 

बुलाया जाता है।   

2. प्रािंवभक एमु्बलेशन अििा (बचपन का चलना) 

प्रािंधभक अमु्बलेटिी से्ट्ज में लड़के में बीमािी के 

स्पष्ट लक्षण धदखिे शुरू हो जाते हैं। हालांधक ये 

बहुत ही कम एिं प्रािंधभक संकेत हो सकते हैं : 
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• बच्ो ंको फशय से उठकि खड़े होिे में अपिे हाथो 

की मदद लेिी पड़ती है, जैसे धक िह अपिे आप पि 

चढ़ िहे हैं, धचत्र संख्या: ५ से आसािी से समझा जा 

सकता है।  इस धिशेर् तिीका को "गोिेसय मिुिेि" 

कहते हैं।   

• हमें बच्ो ंमें िेडधलंग िॉक (चाल) भी देखिे को 

धमलती है। धजसमें बच्ा छोटे छोटे कदम लेते हुए 

अपिे  शिीि को झुलाते हुए चलता है।   

• बच्ा अपिे पैिो ंके पंजो ंपि चलता है।  (टो िॉधकंग) 

• पैिो ंकी धपंडधलयााँ  अपिे आकाि से ज्यादा बड़ी 

धदखती हैं। (सू्डोहाइपिटर ोफी)  

• फ़शय पि लेटे- लेटे धसि या गदयि को उठािे में 

कधठिाई महसूस होती है तथा उसको अपिे हाथो ं

का सहािा लेिा पड़ता है।   

• हालांधक बचे् सीधढ़यो ंचढ़ लेते हैं, लेधकि चलिे के 

दौिाि कधठिाई महसूस किते हैं औि बाि-बाि धगि 

सकते हैं। 

• िि में धक्रएधटि कइिेंस का बढ़ा हुआ स्ति, (२०० 

से अधिक), औि धलिि एंजाइम्स के स्ति में बढ़ोतिी 

(ऐ एस टी या  ऐ एल टी) भी डू्यचेि की तिफ़ 

इशािा किती है।  ऐसी स्थस्थधत में अधतरिि जांच की 

आिश्यकता पड़ती है। 

 

इसी अिस्था में माता-धपता धचधकत्सकीय सलाह लेिा शुरू 

किते हैं। जब जांच के बाद डू्यचेि का संदेह होता है तो कुछ 

अधतरिि िि पिीक्षण धकए जाते हैं। िोग की पुधष्ट, 

आिुिंधशकता के पिीक्षण के बाद ही की जाती है। 

आिुिंधशकता की जांच डी. एि. ए. में परिितयि की पहचाि 

कििा है, इसको ही हम जेिेधटक उत्परिितयि (मु्यटेशि)  

कहते हैं । इि आिुिांधशक पिीक्षणो ंकी व्याख्या कििे औि 

इस बात पि चचाय कििे के धलए धक धिशेर्ज्ञ (आिुिांधशक 

पिामशयदाताओ)ं की आिश्यकता हो सकती है।  चचाय में यह 

भी समझाया जाता है धक इस बीमािी का पता चलिे पि 

आपके बचे् औि परििाि पि क्या प्रभाि पड़ सकता है। 

आिुिांधशकता औि इसकी महत्व की चचाय हम धपछले 

अध्याय में धिस्ताि से कि चुके हैं।   

डी एम् डी के बच्ो ंमें सीखिे की धदक्कत औि व्यिहाि संबंिी 

समस्ाएं भी अक्सि देखिे को धमलती हैं। उिमें से कुछ 

मस्थस्तष्क में धडस्ट्र ोधफि की कमी के कािण औि अन्य 

शािीरिक सीमाओ ंकी िजह से होती हैं ।  ये धदक्कतें परििाि 

िालो ंके साथ धमल कि काम कििे में मुस्थिलें उत्पि किती 

हैं।   

इस चिण के इलाज में आमतौि पि प्रािंधभक अिस्था की 

धफधजयोथेिेपी की शुरुआत की जाती है, जो मांसपेधशयो ंको 
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लचीला बिाए िखता है औि जोड़ो ंकी जकड़ि को कम 

किता है।  पुििायस टीम बच्ो ंको  पे्लटाइम या सू्कल के 

मध्यांति के समय उपयुि व्यायाम साथ ही साथ अिुकूल 

शािीरिक धशक्षा पि भी सलाह दे सकती है। इस स्ति में लंबे 

समय तक मांसपेधशयो ंमें  स्थखंचाि प्रदाि कििे औि टखिे की 

गधतशीलता को बिाए िखिे के धलए िाइट स्थलप्लन््टस या 

"टखिे के पैि की अर्थ्रोधसस," या "एएफओ" के इसे्तमाल की 

सलाह दी जाती है।   

से्ट्िॉयड थेिेपी की शुरूआत इस चिण में हो जाती है।  यह 

जरुिी है धक इस िोग की पुधष्ट किते समय धिशेर्ज्ञ 

(पिामशयदाता) माता धपता को से्ट्िॉयड के इसे्तमाल के बािे में 

चचाय किें। इसमें  से्ट्िॉइड से होिे िाले फ़ायदे तथा िुकसािो ं

के बािे में अिगत किाया जाता है।   

से्ट्िॉयड थेिेपी की शुरूआत  कििे से पहले धिमोधिया औि 

फू्ल से बचाि के धलए पूिा िोगधििोिी टीकाकिण 

(प्रोफाइलेस्थक्टक इमू्यिाइजेशि) आिश्यक है।  से्ट्िॉयड 

थेिेपी की शुरुिात में ही शिीि की हधियो ंकी गुणित्ता पि 

िज़ि िखिे केधलए एक सै्कि धकया जाता है। इस सै्कि को 

"डेक्सा सै्कि " कहते हैं, यह एक उन्नत्त धिस्म का "एक्स िे" 

है। डेक्सा सै्कि हमें हधियो ंमें खधिजो ंके घित्व (बोि डैंधसटी) 

के बािे में जािकािी देता है। डेक्सा सै्कि को धियधमत अंतिाल 

पि किते िहिा होता है ताधक हधियो ंकी सेहत पि िज़ि िखी 

जासके।   

हधियो ंको मजबूत िखिे के धलए पोर्ण महत्वपूणय है, औि 

धिटाधमि डी औि कैस्थशशयम युि आहाि लेिे केधलए  

प्रोत्साधहत कििा चाधहए।  एक पंजीकृत आहाि धिशेर्ज्ञ से 

पोर्ण संबंिी आिश्यकताओ ंपि चचाय कििा अतं्यत महत्वपूणय 

है। नू्यिोमसु्कलि बीमािी की धियधमत जााँच के दौिाि हि ३ 

महीिे में ऊंचाई औि िजि पि धिशेर् धिगिािी िखी जािी 

चाधहए। हृदय की काययशीलता की जाििे के धलए बीमािी की 

पुधष्ट होते ही ईसीजी (इलेक्टर ो काधडययोग्राम) या काधडयएक 

एमआिआई या इकोकाधडययोग्राम परिक्षण/ जााँच किािी 

आिश्यक है।  

 

3.  बाद की (लेट) एमु्बलेशन ( जातेहुए बचपन / 

वकशचि / युिा ियस्क की) अििा 

इस चिण में मांसपेधशयो ंकी ताकत में धििंति कमजोि होिे के 

साथ, चलिा बेहद मुस्थिल हो जाता है। लड़को ंको सीधढ़यो ं

पि चढ़िा तथा फ़शय से उठिा मुस्थिल हो जाता है। 

आस्थखिकाि उिके धलए सहािे के धबिा फ़शय पि से बैठिा या  

फ़शय पि बैठिा असंभि हो जाता है। टखिे में संकुचि 

(कॉन्टर ैक्टि) हो जाता है, अथाथय टखिो ंकी गधतशीलता में 

काफ़ी कमी आजाती है।  साथ ही साथ कूले्ह की गधतशीलता 

में भी कमी आ जाती है।   

धफधजयोथेिेपी से मांसपेधशयो ंका स्थखंचाि, व्यस्थि की 

काययक्षमता को बिाए िखिे औि लमे्ब समय तक अपिी चलिे 

धफििे की स्वतंत्रता बिाए िखिे में सहायक होती है।  जब 

जोड़ो ंकी जकड़ि / संकुचि को केिल धफधजयोथेिेपी से 

संभाला िही ंजा पता तो आथोपेधडक धिशेर्ज्ञो ंके पिामशय की 

आिश्यक हो सकता है। एक धफधजयोथेिेधपस्ट् आपके बचे् 

की स्ट्र ेधचंग अभ्यास की योजिा उसके धहसाब से तैयाि 

(कस्ट्माइज़) किाता है औि व्हीलचेयि जैसे उपकिणो ंके बािे 

में अिगत किता है।   १० साल की उम्र तक, डीएमडी िाले 

लड़के  चलिे के धलए लंबे पैिो ंके बे्रधसज़ पि धिभयि हो जाते हैं।  

ज्यादाति समय िे व्हीलचेयि तक ही सीधमत िह जाते हैं।  ११ 

से १३ िर्य की आयु आते तक िे चलिे धफििे की क्षमता खो 

देते हैं औि व्हीलचेयि तक ही सीधमत िह जाते हैं। 

से्ट्िॉयड थेिेपी को धििंति चलती िहती है, पिनु्त  साइड-

इफेक््टस के िोकथाम पि ध्याि देिे की आिश्यकता होती है। 

साल में तीि से चाि बाि मांसपेधशयो ंके सामर्थ्य की जांच 

पड़ताल कििे की आिश्यकता पड़ती है।  िजि पि लगाताि 

धियंत्रण  बिाए िखिे के धलए धििंति ध्याि िखा जािा चाधहए 

औि धकसी भी धचंता की स्थस्थधत में उधचत हस्तके्षप की 

आिश्यकता होती है। फै्रक्चि का खतिा शिीि की गधतशीलता 
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में कमी के साथ बढ़ता है इसधलए हधियो ंकी सेहत की 

लगाताि धिगिािी (मॉिीटरिंग) होिी चाधहए। डेक्सा सै्कि हमें 

हधियो ंमें खधिजो ंके घित्व (बोि डैंधसटी) के बािे में जािकािी 

देता है। हधियो ंकी सेहत का आंकलि हम िि में धिटाधमि 

डी की मात्रा तथा िीढ़ की हिी (स्पाइिल) एक्स-िे से भी लगा 

सकती है।  

भोजि में धिटाधमि डी औि कैस्थशशयम के पयायप्त मात्रा को 

सुधिधित कििे के धलए आहाि का मूल्ांकि समय-समय पि 

धकया जािा चाधहए। बच्ो ंमें िृस्थि की दि पि धिगिािी िखिे 

के धलए बचे् की ऊाँ चाई, लंबाई औि िजि पि िज़ि बिाए 

िखिा बहुत ज़रूिी है।   

इस चिण में हृदय की काययशीलता पि धिगिािी के धलए 

सालािा ईसीजी (इलेक्टर ो काधडययोग्राम) या काधडयएक 

एमआिआई या इकोकाधडययोग्राम परिक्षण/ जााँच किािी 

आिश्यक है। हृदय में धकसी भी प्रकाि की प्रधतकूल परिितयि 

धमलिे पि हृदय िोग धिशेर्ज्ञ कोई भी खास उपचाि की 

सलाह दे सकते हैं। 

बच्ो ंकी शैधक्षक आिश्यकताओ ंको िज़ि में िहती हुए 

मिोिैज्ञाधिक औि नू्यिोसाइकोलॉधजस्ट् उपयुि सलाह दे 

सकते हैं।  ये सब उपाय बचे् को अपिे दोस्तो ंके साथ धमल 

जुलकि िहिे में सहायता प्रदाि किते हैं। 

4. प्रािंवभक गैि-एमु्बलेटिी (जातेहुए बचपन / 

वकशचि / युिा ियस्क की) अििा 

शुरुआती गैि-एमु्बलेटिी चिण में बच्ो ंको चलिा बहुत 

मुस्थिल िहता है,  बे्रधसज़ के साथ भी। पैिो ंमें लगाताि 

संकुचि के कािण, उिमें से ज्यादाति बचे् व्हील चेयि पि आ 

जाते हैं।  

ित्तयमाि में प्रधतधदि पैिो ंकी मांसपेधशयो ंके स्थखंचाि की 

कसित / एके्ससायइज़ के अलािा धफधजयोथेिेपी के जरिये पैिो,ं 

कंिे, कोहिी, कलाई औि हाथो ंकी उंगधलयो ंकी अकड़ि को 

कम कििा बहुत ज़रूिी हो जाता है।  चलिा धफििा बंद हो 

जािे के बाद िीढ़ की हिी का टेढ़ापि (स्कोधलयोधसस)पि 

लगाताि िज़ि िखिा बहुत ज़रूिी हो जाता है।  कुछ मामलो ं

में, स्कोधलयोधसस कुछ ही  महीिो ंमें काफी तेजी से बढ़ 

सकता है। स्कोधलयोधसस औि सांस की मांसपेधशयो ंमें 

कमज़ोिी होिे के कािण सांस लेिेमें तकलीफ़ होती है। 

इसधलए धफधजयोथेिेपी का मुख्य कें द्र धबंदु बचे् को सही बैठिे 

का ढंग, हाथो ंकी मांसपेधशयो ंके स्थखंचाि की कसित (स्ट्र ेधचंग) 

एिं श्वसिीय व्यायाम सीखिा है।   पैिो ंकी धिकृधतयो ंको बचािे 

के धलए आथोपेधडक उपकिणो ंकी भी आिश्यकता हो सकती 

है।  ये धिकृधतयां पैिो ंमें ददय , असहजता एिं उधचत जूते ढूढ़िे 

में बािक धसि होती है।   

इस अिस्था तक आते -आते बचे् एक लमे्ब समय से से्ट्िॉयड 

थेिेपी पि होता है, इसधलए से्ट्िॉयड के साइड-इफेक््टस की 

धिगिािी एिं िोकथाम पि ध्याि देिा अधत आिश्यकता हो 

जाता है। इस चिण में भी से्कलेटल मांसपेधशयो ंकी शस्थि एिं 

काययक्षमता तथा िजि को धियंत्रण में िखिे के धलए िर्य में दो 

बाि इिका मूल्ांकि बहुत महत्वपूणय है। िीढ़ की हिी के 

फै्रक्चि को खास तोि से ध्याि में िखते हुए हधियो ंकी सेहत 

की लगाताि धिगिािी की जािी चाधहए।   अब बच्ा खड़ा 

िही ंहो सकता है, इसधलए बचे् की ऊंचाई बााँह की लम्बाई 

("अलिाि लंबाई") तथा धिचले पैि ("धटधबयल लंबाई") से 

मापा जा सकता है।  भोजि में धिटाधमि डी औि कैस्थशशयम 

के पयायप्त मात्रा को बढ़ािे पि जोि धदया जािा चाधहए। हृदय 

औि श्वास लेिे के धलए सहायक मांसपेधशयो ंकी काम कििे 

की क्षमता पि धियधमत धिगिािी िखिी चाधहए। हृदय की 

काययशैली पि धिगिािी के धलए सालािा ईसीजी (इलेक्टर ो 

काधडययोग्राम) या काधडयएक एमआिआई या इकोकाधडययोग्राम 

परिक्षण/ जााँच किािी है। इस अिस्था में हृदय के आकाि में 

िृस्थि हो सकती है। पल्मोििी फंक्शि टेस्ट् (पी ऍफ़ टी) के 

माध्यम से श्वसि कायय की सक्षमता का पिीक्षण कििा चाधहए।  

यधद ज़रूित पड़े तो उधचत इलाज भी देिा चाधहए।   

यह चिण बचपि से धकशोिािस्था या धकशोिािस्था से युिा 

ियस्क तक परिितयि (टर ांजीशि) का समय है। ये समय तरुण 

अिस्था का आगमि है, तो इसकी खास धिगिािी की ज़रूित 

होती है।  इस अिस्था में हामोिल बदलाि होिा शुरू हो जाते 
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हैं।  यह अच्छा हो अगि आपके लड़के की बाल धचधकत्सीय 

टीम औि ियस्क धचधकत्सा टीमो ंमें एक सामंजस् बैठ सके।  

बचे् की पढ़ाई, व्यािसाधयक धदलचस्पी औि धचधकत्सा 

देखभाल प्राप्त कििे में उसके चुिाि/ धिणयय  को बढ़ािा देिा 

चाधहए। इस उम्र में यह महत्वपूणय है धक उसका एक 

सामाधजक दायिा हो या िह धकसी प्रकाि के समुदाय का 

धहस्सा बिे। धजिके साथ िह डू्यचेि के साथ िहिे की भधिष्य 

की योजिाओ ंके बािे में स्वतंत्र रूप से बात कि सकते हैं। 

पैधलएधटि केयि (देखभाल) का  उदे्दश्य है, जीिि की गुणित्ता 

का अिुकूलि कििा औि गंभीि, जधटल बीमािी में लोगो ंमें 

पीड़ा को कम कििा। इस प्रकाि की देखभाल महत्वपूणय होती 

है, मुख्य्तः  यह िोगी एिं उसके परििाि की जीिि की गुणित्ता 

को बिाए िखिे में सहायक होती है।   

3. बाद की गैि-एमु्बलेटिी अििा (युिा ियस्क / ियस्क) 

इस अिस्था में धिचले अंग के अलािा ऊपिी अंग में भी काफ़ी 

कमजोिी आ जाती है, उधचत आसि में बैठिे में अतं्यत 

कधठिाई होटी है। धफधजयोथेिेधपस्ट् धिधभन्न- धिधशष्ट व्यायामो ं

तथा उपकिणो ंका सुझाि दे सकते हैं जो व्यस्थि को खुद की 

देखभाल कििे में ज़्यादा से ज़्यादा स्वतंत्रता प्रदाि किें। 

ऑकू्यपेशिल थेिेधपस्ट् मामूली घिेलू सुिािो ंके साथ व्यस्थि 

को स्वयं अपिी देखभाल कििे में भी मदद कि सकते हैं 

(उदाहिण के धलए खािा- पीिा, ब्रश कििा, दांत िोिा, 

शौचालय की सीट का उपयोग कििा अन्य। इस चिण में 

सहायक - उपकिणो ं(अधसस्ट्ीि- धडिाइसेस) का इसे्तमाल 

व्यस्थि की स्वतंत्रता को औि अधिक सुधिधित किता है।  

ताधक परििाि पि पड़ िहे िोगी की देखभाल का बोझ कम 

धकया जा सके।   

इस चिण में भी से्ट्िॉयड के साइड-इफेक््टस की धिगिािी के 

साथ चलती िहेंगी।  श्वसि औि ऊपिी अंगो ंकी शस्थि औि 

कायों को संिधक्षत कििे के धलए से्ट्िॉयड का आजीिि सेिि 

कििे की सलाह दी जाती है।   

सााँस लेिे की मासपेधशयां लगाताि कमज़ोि पड़ती जाती हैं, 

धजसके कािण अपिेआप सााँस लेिा औि अधिक मुस्थिल हो 

जाता है।  इस अिस्था में मशीि की सहायता से सााँस लेिे की 

सलाह दी जाती है।  इसको मैकेधिकल िेंधटलेशि भी कहते 

है।  शिीि की खांसी कििे की क्षमता में भी कमी आ जाती है 

औि कभी कभी सहायक उपकिणो ं(कफ अधसस्ट्ीि- 

धडिाइस) की आिश्यकता हो सकती है। अब श्वसि एिं हृदय 

की काम कििे की क्षमता में लगाताि औि अधिक धगिािट 

आजाती है, इसधलए इि दोिो ंकी कायय की क्षमता की लगाताि 

औि बािंबाि धिगिािी िखिा अधत आिश्यकता हो जाता है। 

बोि हेल्थ पि भी धििंति धिगिािी िखिे की आिश्यकता होती 

है। जीिि की गुणित्ता बिाए िखिे में पॉधलटीिे केयि की 

लगाताि अपिा काम किती िहती है।  

डू्यचेि के साथ जीिि यापि कििे में, धकशोिािस्था से ियस्क 

बििे के क्रम में एक अच्छी योजिा बिािे की आिश्यकता 

होती है।  योजिा बिािे की शुरुआत १३ से १४ िर्य की उम्र में 

कि ली जािी चाधहए।   धकशोिािस्थाअिस्था से ियस्क बििे 

की क्रम के बदलाि की योजिा इस बात पि धिभयि किती है 

धक व्यस्थि औि उसके परििाि की उसके भधिष्य की क्या 

उिीदें  औि लक्ष्य हैं।   भधिष्य की इस योजिा के मुख्य 

आिाि धशक्षा, िोजगाि औि समाज में उसकी आिागमि की 

सहूधलयत के आिाि पि कििा चाधहए।  डू्यचेि के साथ 

जीिियापि कििा काफ़ी महेंगा है।  उसको एक सािािण से 

जीिि जीिे केधलए भी औिो ंसे अधिक  संसाििो ंकी 

आिश्यकता पड़ती है।  अस्पताल की स्वास्थ्य देखभाल टीम 

(हेल्थ केयि टीम) उपलब्ध संसाििो ंका पता लगािे तथा 

सिकाि द्वािा धमलिे िाले समथयि का पता लगािे में भी मदद 

किाती है।  इस स्ति पि दोस्तो ंके साथ जुड़े िहिा औि कुछ 

समुदायो ंका धहस्सा बिे िहिा, मािधसक एिं सामाधजक 

स्थस्थिता के धलए भी महत्वपूणय है।   
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4. क्ा यह एक गंभीि बीमािी है? यह एक प्रभावित बचे् के जीिन पि क्ा असि डालती है? 

डू्यशेि की संभाििा मात्र से ही मि में कई प्रकाि की 

शंकाएं उत्पि हो जाती हैं। प्रभाधित लोगो ं औि उिके 

परििाि के सदस्ो ंमें धचंता औि तिाि हो सकता है। 

मिीज के साथ-साथ माता-धपता के धदमाग में कई सिाल 

आ सकते हैं, जैसे क्या डी.एम.डी. एक खतििाक बीमािी 

है? डी.एम.डी. से प्रभाधित व्यस्थि धकतिे िर्य तक जीधित 

िह सकता है? सू्कल औि सामाधजक स्ति पि यह बीमािी 

बचे् के जीिि को कैसे प्रभाधित किता है? डी एम् डी 

ियस्को ंके िहि- सहि को कैसे प्रभाधित किता है? कौि- 

कौिसी मांसपेधशयााँ अथिा अंग-प्रतं्यग प्रभाधित होते हैं? 

क्या इस बीमािी का कोई धिधित इलाज है या धिकट 

भधिष्य में कोई पूणय इलाज आिे की सम्भाििा है? 

डीएमडी से प्रभाधित बच्ो ंमें आमतौि पि लक्षण तीि से 

पांच साल की उम्र तक धदखिा शुरू हो जाते हैं पिनु्त 

माता-धपता अक्सि ८ से १० साल में डॉक्टिो ंकी सलाह 

लेिा शुरू किते हैं। बचे् आमतौि पि १० से १२ िर्य की 

आयु तक अपिी चलिे धफििे की क्षमता खो देता है औि 

इिि उिि जािे केधलए व्हीलचेयि पि धिभयि हो जाते हैं। 

अंततः  िोगी धबस्ति पि पड़ (बेडबाउंड) जाता है।  

बीमािी की बाद के चिणो ंमें िोगी को सांस लेिे में 

तकलीफ, हृदय संबंिी समस्ा हो जाती हैं।  िोगी को 

अपिी िोज़मिाय की जरूितो ंके धलए दूसिो ंपि या 

अधसस्ट्ीिे धडिाइसेस (सहयोगी यन्त्ो ं) आधित िहिा 

पड़ता है।  इस प्रकाि बीमािी जीिि के धिधभन्न दशको ंमें 

िीिे िीिे बढ़ती है। बीमािी के इि सभी चिणो ंकी चचाय 

धपछले अध्याय में की गई है। इि िोधगयो ंकी औसत आयु 

17-28 िर्ों के बीच में होती है। 

डू्यशेि  मसु्कलि धडस्ट्र ॉफी से प्रभाधित व्यस्थि का जीिि 

काल कम होता है औि िह धिधित रूप से जीिि में बाद 

में चलिे धफििे  के धलए व्हीलचेयि पि आधित हो जाते 

हैं।  पिनु्त उम्र के धहसाब से िोग की तीव्रता को धपछले 

कुछ दशको ंमें कम धकया गया है।  यह बहूआयामी 

इलाज़ औि लगाताि िोग पि मज़बूत धिगिािी िखिे की 

िजह से हुआ है।  यद्यधप अभी कुछ दिाइयो ंके ज़रिये 

डायस्ट्र ोधफि प्रोटीि की बििे की प्रधक्रया को पुिस्थायधपत 

धकया जा चूका है पिनु्त ये कुछ ही प्रकाि के मु्यटेशिो ं

तक ही सीधमत है।  बीसिी ंसदी के अंत तक हमािी 

धचधकत्सा पिधत इसी बात पे ज़ोि देती थी धक जब तक 

यह सामान्य रूप से संभि हो, तब तक घि पि िोगी के 

उपचाि किें  ।  हालत धबगड़िे पि ही अस्पतालो ंका रुख़ 

किें  ।  इलाज़, बैठिे की स्थस्थधत में कुछ आिाम प्रदाि 

कििा औि मृतु्य के सबसे सामान्य कािणो ंसे लड़िे तक 

ही सीधमत था। औि अधिकांश समय मिीज सामान्य 

सामाधजक जीिि िही ंजी पाते थे। आज की धचधकत्सा 

पिधत िोधगयो ंके दीघयकाधलक इलाज़ औि िई- िई 

पिधत को इलाज़ की प्रधक्रया में सस्थिधलत कििे पि ज़ोि 

देती है।  बीमािी  के बाद के चिणो ंमें िोगी की जीिि की 

गंुडित्ता औि जीिि काल को अपिी क्षमता तक बढ़ािा, 

इस दौि की धचधकत्सा पिधत का प्रमुख़ लक्ष्य है।   

बचपि में प्रभाधित बच्ा लगभग अपिी आयु िगय के धकसी 

भी अन्य बचे् की तिह ही होता है। िह सू्कल जा सकता 

है, सू्कल के स्ति पि धिधभन्न गधतधिधियो ंमें आिाम से भाग 

ले सकता है।  पिनु्त िह अक्सि धगित जाता है। िह अपिे 

साधथयो ंकी तुलिा में िीमी चाल से चलता है औि उसके 

धपंडली की मांसपेशी में अधतपुधष्ट औि आकाि में बड़े 

धदखाई देते हैं।  धकंडि गाडयि स्ति (लगभग ४ साल) तक 

िह दूसिे बच्ो ंकी तिह सामान्य रूप से बढ़ता है। उम्र 

बढ़िे के साथ िह अन्य लोगो ंसे उि गधतधिधियो ंमें धबछड़ 

जाता है धजिमें शािीरिक क्षमता की अधिक ज़रूित होती 

है। जैसे सू्कल में या घि पि उसके धलए सीट या फ़शय से 

उठिा मुस्थिल हो जाता है ।   फ़शय पि पड़े सामाि उठािा, 

जूते के फीते बांििा इि सब कामो ंमें भी उसको मुस्थिलो ं

का सामिा कििा पड़ता है ।  उसके धलए लंबी दूिी तक 

चलिा, सीढ़ी चलिा मुस्थिल हो जाता है। ५ से ८ साल की 

उम्र आते आते उसकी चाल सामान्य से थोड़ी अलग़ हो 
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जाती है।  उसको ज़ल्दी-ज़ल्दी थकाि महसूस होिे लगती 

है इसधलए उसकी ज्यादाति गधतधिधियााँ घि के भीति तक 

ही सीधमत हो जाती हैं।   

धकशोिािस्था आते-आते मांसपेधशयो ंकी कायय-क्षमता औि 

अधिक धबगड़ती चली जाती है। मांसपेधशयो ं की यह 

कमज़ोिी िीिे-िीिे शिीि के ऊपिी भागो ंमें भी आ जाती 

है।  धिचले शिीि से जुड़ी गधतधिधियो ंके धलए सहायता की 

आिश्यकता हो सकती है। धकशोिािस्था में चलिा 

असुिधक्षत औि बोधझल हो जाता है।   समय बीतिे के साथ 

बचे् को सांस लेिे में कधठिाई बढ़ती जाती है,  हृदय की 

काययक्षमता में कमी औि चलिी धफििा के धलए व्हीलचेयि 

पि धिभयि हो जाता है ।  ियस्क  होते होते उसके धलए 

िोज़मिाय की सामान्य लेधकि महत्वपूणय गधतधिधियां जैसे 

लेखि, धचत्रकािी, गायि औि अपिी व्हीलचेयि को यहााँ - 

िहााँ लेजािा भी मुस्थिल हो जाता है ।  दैधिक गधतधिधियो ं

को कििे जैसे िहािा-िोिा, स्वयं भोजि कििे कही ं

अधिक समय लगिे लग जाता है।  कई बिी दैधिक 

गधतधिधियो ं के धलए उसको सहायता की आिश्यकता 

पड़ती है। अकेलेपि के कािण कभी-कभी सामाधजक 

जीिि प्रभाधित होता है। व्यस्थि का परििेश उसकी धशक्षा, 

आसपास होिे िाले सांसृ्कधतक आयोजिो, उसकी 

सामाधजक भागीदािी औि साथ ही साथ व्यस्थि का उपचाि 

के धिकल्ो ंके चुिाि पि भी आप प्रभाि डालता है।  

उदाहिण के धलए, सााँस लेिे के धलए िह धकस श्वसि 

उपकिण का चयि किता है, व्यस्थिगत सहायता के धलए 

क्या िह धकसी देखभालकताय को पैसे देकि धियुि किता 

है, व्हीलचेयि, कंपू्यटि, स्माटयफोि का उपयोग किता है 

औि यधद संभि हो तो एक स्वतंत्र आत्मधिभयि जीिियापि 

का चयि हो सकता है। ये सब धिकल् सीिे तौि पि बीमाि 

व्यस्थि औि उसके परििाि की जीिि की गणित्ता  को 

प्रभाधित किता है।   

िोधगयो ंके लमे्ब समय तक इलाज में कई चुिौधतयां आती 

हैं धजिमें से सबसे महत्वपूणय है, सााँस लेिे के धलए बाहि से 

मशीिी सहायता। बीमािी बढ़िे के साथ सााँस लेिेिाली 

मासपेधशयां अत्यधिक कमज़ोि पड़ जाती हैं इसधलए बाहि 

से मैकेधिकल िेंधटलेशि की आिश्यता पड़ती है। 

मैकेधिकल िेंधटलेशि एक सिल औि आसािी से धियंत्रण 

धकए जासकिे िाली तकिीक है, परिषृ्कत उपकिणो ंके 

उपयोग के धबिा भी घि पि प्रािंधभक िेंधटलेशि संभि है।  

बीमािी के आंखिी चिण में िाक से इििेधसि िेंधटलेशि 

की आिश्यकता पड़ती है।  डी एम् डी के मिीजो ंमें मृतु्य 

का प्रमुख कािण श्वांस - प्रणाली की समस्ायें है।  पिनु्त 

मैकेधिकल िेंधटलेशि की सहायता से जीिि को लम्बा एिं 

बेहति बिाया जा सकता है। िेंटीलेटि के सहयोग पािे 

िाले मिीज़ो ंका जीिि कल २५ से २६ साल का होता है।  

समय के साथ हृदय औि श्वसि देखभाल/ इलाज में सुिाि 

आिे के कािण डी एम् डी के मिीजो ं के जीििकाल में 

लगाताि सुिि आया  एक यूिोधपयि अध्ययि के मुताधबि 

धबिा धकसी बाहिी िेंधटलेशि की सहायता के जीििकाल 

लगभग १९ िर्य था जो धक िेंधटलेशि की सहायता से २७ 

िर्य तक पहुाँच गया।  इसके धिपिीत बेके्कसय मसु्कलि 

धडस्ट्र ॉफी के मिीज़ हृदय उधचत देखभाल से ियस्क होिे 

तक एक िामयल धज़न्दगी जीते हैं, जबधक ठीक इसी तिह 

की पिस्थस्थधतयो ंमें एक डी में डी का मिीज़ ३० साल तक 

जीधित िह सकते हैं ।   

संयुि िाज्य अमिीका के एडम मैकडोिाल्ड, दुधिया के 

डी एम् डी से प्रभाधित सबसे उम्रदि व्यस्थियो ंमें से एक हैं 

।  िीदिलैंड के 54 िर्ीय व्यस्थि भी दुधिया के डी एम् डी 

से प्रभाधित सबसे उम्रदि व्यस्थियो ंमें से एक हैं, धजिके दो 

भाई थे िे भी डू्यशेि से प्रभाधित थे जो १५ िर्य औि ४१ िर्य 

की आयु तक जीधित िहे।   

हालांधक कोई इलाज मौजूद िही ं है, धफि भी से्ट्िॉइड्स 

मासपेधशयां का टूटिा कम किता है औि बीमािी की 

जधटलता को कम किता है।  काधडययोमायोपैथी के बढ़िे 

के क्रम को भी कम किता है,  श्वसि या श्वास संबंिी 

कधठिाइयो ंके धलए गैि इििेधसि औि इििेधसि अधससे्ट्ड 

िेंधटलेशि कािगि धसि होता है।   
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इसके अलािा, िई डर ग थेिेपी तथा जीि थेिेपी धिकधसत 

की जा िही हैं।  डू्यशेि का कोई भी एक सीिा सीिा इलाज 

संभि िही ं है, इस बीमािी का धिधभन्न स्तिो ं पि इलाज 

किके ही िोकिा संभि है।    

बहुत कम प्रभाधित व्यस्थियो ं को डीएमडी का उधचत 

इलाज धमलपाता है, यह अस्पताल के दूि स्थस्थत होिे की 

िज़ह औि सीधमत धित्तीय  संसाििो ंके कािण होता है।   
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खंड ग: बीमािी का इलाज एिं देखभाल  

1. यह कैसे पता वकया जाता है वक बचे् कच यह 

बीमािी है? (बीमािी का पुष्टीकिण) 

एक बाि डू्यशेि का अंदेशा होिे पि यह अधत आिश्यक हो 

जाता है धक ज़ल्द से ज़ल्द िोग की पुधष्ट की जाए।  ताधक उधचत 

इलाज की शुरुआत की जा सके औि परििाि को भी इस 

बीमािी के धलए तैयाि कििे का यथोधचत समय धमल सके।   

बीमािी की पुधष्ट एक नू्यिोमसु्कलि धिशेर्ज्ञ या एक अिुभिी 

धचधकत्सक द्वािा धकया जािा चाधहए, धजसके पास 

नू्यिोमसु्कलि िोगो ंके इलाज कििे का अिुभि हो। 

नू्यिोमसु्कलि िोगो ंका धिशेर्ज्ञ ही डी एम् डी के इलाज में 

काययित टीम का लीडि होता है।   

  डू्यशेन हचने का अंदेशा कब हचता है ?  

डू्यचेि होिे के मुख्य प्रािंधभक संकेत औि लक्षण : 

1. चलिे में समस्ा: डीएमडी से प्रभाधित बचे् उिकी 

उम्र के अन्य बच्ो ंकी तुलिा में देिी से चलिा शुरू 

किते हैं। उिकी धपंडधलयो ंकी मासपेधशयााँ बड़े 

आकाि की (अधतपोधर्त) औि कड़ी (टाइट) होती 

हैं।  लड़को ंको सीधढ़यो ंपि चढ़िे में कधठिाई 

महसूस होती है, िे थोड़ा अज़ीब ढंग से औि कभी 

कभी अपिे पैि के पंजो ंमें चलते हैं।  िे चलते या 

दौड़ते समय अक्सि धगि जाते हैं। सबसे अिोखा 

संकेत जो इि बच्ो ंमें देखिे को धमलता है िह है 

"गोिेसय साइि",  

उन्हें फशय से सीिे खड़े होिे के धलए अपिे शिीि पि 

हाथो ंके बल चढ़िा पड़ता है, इस धिशेर् संकेत के 

बािे में धपछले खंड में चचय की जा चुकी है।  

2. जााँच के दौिाि कै्रएधटि  काइिेज (CK, एक 

मांसपेशी का प्रोटीि ) का खूि में बढ़ा हुआ स्ति 

धमलिे पि , आगे की जााँच की पुधष्ट कििे के धलए 

उन्हें नू्यिोमसु्कलि धिशेर्ज्ञ के पास भेजा जािा 

चाधहए। हालांधक कै्रएधटि  काइिेज का बढ़ा हुआ 

स्ति मांसपेधशयो ंकी अन्य धबमारियो ंमें भी देखा जा 

सकता है।  

3. लीिि एन्जाइम का धबिा कािण िि में बढ़ा हुआ 

धमलाि।   ये लीिि एन्जाइम हैं : अल्कलाइि 

अधमिोटर ांसफािसे (ALT), एस्पाटैट 

अधमिोटर ांसफािसे (AST), अथिा लेके्टट डी 

हाइडर ोजिेज़ (LDL). लेधकि कभी-कभी इि 

एंजाइमो ंमें िृस्थि से अिािशयक रूप से लीिि की 

बीमािी की तिफ  ध्याि कें धद्रत हो जाता है औि 

असल बीमाई की पुधष्ट में देिी हो जाती है।   

4. अक्सि इि बच्ो ंमें भार्ा के धिकास में देिी, 

व्यिहारिक एिं बौस्थिक धिकास की समस्ाएं देखी 

जा सकती हैं।   

5. परििाि में धकसी सगे संबंधियो ंमें इस बीमािी की 

पुधष्ट होिे से बच्ो ंमें बीमािी होिे की संभाििाएं बढ़ 

जाती हैं।  

िचग की पुवष्ट  

डी.एम.डी एक आिुिंधशक बीमािी है औि यह डायस्ट्र ोधफि 

प्रोटीि के उत्पादि के धलए धजिेदाि जीि में आए उत्परिितयि 

(मु्यटेशि) की िज़ह से होती है।  ये प्रोटीि सभी प्रकाि की 

मांसपेधशयो ंमें पाया जाता है । इस बीमािी की पुधष्ट जेिेधटक 

जााँच के द्वािा की जाती है। आिुिंधशकता की जााँच धिधभन्न 

प्रकाि के जेिेधटक जांचो ंके द्वािा, िक़्त के िमूिे ले के धकया 

जाता है।  मसल बायोप्सी, एलेक्टर ोमोग्राफी जैसे अन्य पिीक्षण 

से भी इस बीमािी का पता चल सकता है पि ये पुधष्टकािी जांचें 

िही ंहैं।   

1. जेिेधटक जााँच  

भले ही अन्य पिीक्षणो ंके द्वािा इस बीमािी का पता लगा 

धलया जा चूका हो धफि भी जेिेधटक जााँच डी.एम.डी की 

बीमािी की पुधष्ट के धलए ज़रूिी होती है।   धिधभन्न 

जेिेधटक पिीक्षणो ंके द्वािा आिुिंधशकता का पता डीएिए 
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में धिसृ्तत परिितयि (मु्यटेशि या बहुरूपता) के माध्यम से 

लगाया जा सकता है।  डायस्ट्र ोधफि प्रोटीि के उत्पादि 

के धलए धजिेदाि जीि (७८ एक्सॉि ) की जााँच 

मल्टीपे्लक्स  लइगेशि प्रोब एम्पलीधफकेशि (MLPA), 

पोलीमेिाज चेि रिएक्शि (पीसीआि) तथा जीि 

सीकुएंधसंग की जाती है।  जेिेधटक जााँच के द्वािा 

आिुिंधशकता का पता लगिे पि आिुिंधशकीधिद् अथिा 

आपका डॉक्टि / कंसलटेंट या काउंसलि या िसय , 

परिणाम काउंसधलंग के ज़रिये आपको समझते हैं।  

भधिष्य में परििाि के धलए  योजिा बिािे में माता-धपता 

को प्रसि से पूिय गभय में जेिेधटक जााँच मददगाि  धसि 

होती है।   

धडस्ट्र ोधफि जीि इंसाि के एक्स क्रोमोसोम में पाया जाता 

है, X क्रोमोसोम से जुड़ी आिुिंधशकता को हम धपछले 

अध्याय में समझ चुके हैं। यह पीढ़ी दि पीढ़ी चलती है 

औि लड़के/ बेटे ही इस बीमािी से ग्रधसत होते हैं। चंूधक 

यह एक बीमािी परििाि में चलती है, इसधलए यह भधिष्य 

के गभयिािण में भी हो सकती है। जो मधहलाऐ ंडी.एम.डी 

से प्रभाधित लड़के या पुरुर् की रिशे्तदाि (मौधसयां, बहिे)  

होती हैं उिमें िाहक पिीक्षण (करियएि टेस्थसं्ट्ग ) की 

जेिेधटक टेस्थसं्ट्ग की सलाह डी जाती है।   

 

 

मांसपेशी की बायचप्सी 

जब बचे् में लक्षण एिं संकेत डू्यचेि की संभाििा 

जाधहि किते हैं पिनु्त आिुिंधशक पिीक्षण  िकािात्मक 

होते है, उस परिस्थस्थधत में मांसपेधशयो ंकी बायोप्सी की 

सलाह डी जाती है। मांसपेशी की बायोप्सी एक सधजयकल 

प्रधक्रया है धजसमें मांसपेशी का एक छोटा सा टुकड़ा 

धिकला जाता है औि लैब में जांच के धलए बेजा जाता है।  

लगभग एक से दो हफे् में जांच का पता चल जाता है।  

बायोप्सी आमतौि पि क्वाधडर सेप्स या जांघ की मांसपेशी 

पि की जाती है।  मांसपेशी बायोप्सी से मांसपेधशयो ंकी 

कोधशकाओ ंमें मौजूद धडस्ट्र ोधफि की मात्रा के बािे में 

जािकािी धमल जाती है।  यह जांच डू्यचेि की पुधष्ट कििे 

में में सहायक होती है।   

इस समय देखभाल का उदे्दश्य जल्द से जल्द एक सटीक 

तौि पि बीमािी की पुधष्ट कििा होता है । शीघ्र से शीध्र 

बीमािी का पता चलते ही परििाि के सभी लोगो ंको 

डू्यचेि, आिुिांधशक पिामशय औि उपचाि योजिाओ ंके 

बािे में सूधचत धकया जा सकता है। इस स्ति पि 

अस्पताल एिं समाज के द्वािा उधचत देखभाल, धििंति 

सहयोग औि बीमािी से जुड़ी हुई धशक्षा की आिश्यकता 

होती है। 
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5. इस बीमािी के इलाज के विवभन्न घटक क्ा हैं? 

क. नू्यिचमसु्कलि वचवकत्सा 

डू्यशेि में शिीि की मांसपेधशयो ंमें िीिे- िीिे कमजोिी आती 

जाती है, इसधलए मिीज़ को एक नू्यिोमसु्कलि धिशेर्ज्ञ के 

साथ धियधमत जांच किते िहिी चाधहए। मांसपेधशयो ंकी 

लगाताि बढ़ती कमज़ोिी की जााँच किते िहिा बहुत 

महत्वपूणय होता है, ताधक परिजिो ंको बीमािी के अगले स्ति 

के धलए तैयाि धकया जा सके।   

धदशा-धिदेशो ंके अिुसाि मिीज़ को हि तीि महीिे में अपिे 

नू्यिोलॉधजस्ट् को धदखािा चाधहए।  इसके अलािा उसको 

लगाताि अपिे धफधजयोथेिेधपस्ट् या ऑकू्यपेशिल थेिेधपस्ट् के 

संपकय  में िहिा चाधहए।   

प्रते्यक धिधज़ट के दौिाि अस्पताल में कुछ धिधित पिीक्षण / 

मूल्ांकि आयोधजत धकए जाते हैं, धजिके आिाि पि 

मांसपेधशओ ंमें आए बदलाि को अंदाज़ को मापा जाता है औि 

बीमािी की स्थस्थधत का पता लगाया जा सकता है।     

िोग के बढ़िे की दि का मूल्ांकि कििे के धलए अलग़ अलग़ 

अस्पताल (स्थक्धिक) धिधभन्न एिं धिधशष्ट पिीक्षण किते हैं। 

पिनु्त धियधमत जांच के धलए पिीक्षणो ंके एक ही सेट के द्वािा 

मूल्ांकि धकया जािा बहुत महत्वपूणय है, यह एक तुलिात्मक 

तस्वीि देता है। धचधकत्सक के धलए यह जाििा महत्वपूणय है 

धक आपके बेटे की मांसपेधशयां कैसे काम कि िही हैं ताधक िे 

जल्द से जल्द सही इलाज़ शुरू धकया जा सके। धियधमत जााँच 

आगे की काियिाई की धदशा तय कििे में सहायक होता है, 

यधद कोई असामान्य ितीज़े सामिे आएं तो अधतरिि जााँच या 

अधतरिि पिामशय धलया जासके। कुछ प्रकाि के व्यायाम औि 

अत्याधिक थकािट, मांसपेधशयो ंको क्षधतग्रस्त कि सकते हैं, 

इसधलए आिश्यक है धक कुछ ख़ास तिह की धफधज़ओथेिपी 

की जाए।  मांसपेधशयो ंकी ताकत औि कामकाज कििे की 

क्षमता को बिाए िखिे औि संकुचि को िोकिे कििे के धलए 

स्ट्र ेच कसित की आिश्यकता होती  है। 

ये सभी कसितें या जो कसितें िही ंकििी हैं इसका आंकलि 

एक धफधजयोथेिेधपस्ट् की देखिेख में धकया जािा चाधहए। 

आपको अपिे बेटे को हि ३ महीिो ंमें अपिे डॉक्टि या 

सेपेधशयधलस्ट् से धमलिािा (धदखािा) चाइये।  अपिे बचे् को 

नू्यिोमसु्कलि / बाल  से्पशधलस्ट् धफ़धज़योथेिेधपस्ट् हि 3 महीिे 

में धदखाते िहिा चाधहए।    

इस धियधमत मूल्ांकि में कुछ धियामत टेस्ट् धकये जाते हैं जो 

यह मांसपेधशयो ंकी स्थस्थधत को दशायता है।  ये टेस्ट् मांसपेधशयो ं

की धििधलस्थखत गुणो ंकी जााँच किते हैं : 

 बल 

धिधशष्ट जोड़ो ंपि उत्पन्न होिे िाली ताकत को धिधभन्न तिीको ं

से मापा जाता है ताधक मांसपेधशयो ंमें बदलाि का पता लगाया 

जा सके।  उदाहिण के धलए मायोमेटर ी।  

जचड़च ंके गवत की सीमा  

यह जांचें जोड़ो ंकी धसकुड़ि या कसाि का टेस्ट् किती हैं।क्या 

जोड़ो ंमें धसकुड़ि या कसाि पैदा होिे लगा है ? क्या जोड़ो ंको 

चलिे में ददय  होता है ? ये जांचें जोड़ो ंकी गधतशीलता को बिाए 

िखिे के धलए स्थखंचाि (स्ट्र ेधचंग) कसितो ंके चुिाि कििे में 

सहायक धसि होती हैं।  

  

कायय किने के समय की जााँच (टाइम फंक्शन टेस्ट् ) 

ये टेस्ट् भी मांसपेधशयो ंकी ताित की जााँच कििे में सहायक 

होते हैं औि ये टेस्ट् िैधश्वक स्ति पि प्रमाधणत हैं।  कई 

गधतधिधियााँ आम तौि पि क्ीधिक में धियधमत रूप से की 

जाती हैं जैसे फ़शय से लेट कि उठिे का समय, एक धिधित दूिी 

तक चलिे का समय आमतौि पि १० मीटि चलिे के समय, 

कुछ धिधित सीधढयााँ चढ़िे का समय।  यह मांसपेधशयो ंमें हो 

िहे बदलाि की महत्वपूणय जािकािी देते हैं धक स्थस्थधत कैसे 

बदल िही है औि उपचाि कैसे प्रधतधक्रया दे िहे हैं। सामान्य 

तौि पि धकये जािेिाले टाइम फंक्शि टेस्ट् हैं :  

गोिसय समय, १० मीटि चलिे के समय, 6 धमिट तक चलिे की 

की पैदल दूिी, 4 सीधढ़यााँ चढ़िे औि उतििे का समय औि 

िाथय स्ट्ाि अमु्बलेटिी असेसमेंट ।   यह बीमािी में अक्सि कुछ 

कायों को कििे में औिो ंसे अधिक समय लगता है औि यह 

समय बीमािी बढ़िे के साथ बढ़ता जाता है।  ये जांचे उसी 

समय का मूल्ाङ्कि किते हैं।   

स्वयं की देखभाल गवतविवधयााँ 
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स्थक्धिक को बचे् के स्वयं की देखभाल कििे से समं्बधित 

जािकािी प्राप्त कििा महत्वपूणय होता है।  जैसे धकतिी 

सहजता से बच्ा अपिी देख्यभाल कि पता है ( उदाहिण के 

धलए दांतो ंको ब्रश कििा, शौचालय का उपयोग कििे के बाद 

पतलूि खीचंिा इत्याधद), घि औि सू्कल में उसकी 

गधतधिधियााँ।   इससे उसे कुछ अधतरिि सहायता दी जा 

सकती है धजसकी उसे आिश्यकता होगी। 

ख़. मेवडकल वचवकत्सा  

डी एम् डी  के इलाज के धलए िई दिाओ ंपि लगाताि बहुत 

सािे शोि हो िहे हैं। पे्रडधिसोलोि औि डफलाजाकोटय के 

इसे्तमाल का मांसपेधशयो ंकी क्षमता को बचाए िखिे में 

सकािात्मक प्रभाि देखा गया इस बीमािी के इलाज़ में िई िई 

दिाओ ंके आिे से भधिष्य में धििधलस्थखत धदशा धिदेशो ंमें 

बदलाि आ सकता है।   

• से्ट्िॉयड जन्हें गु्लकोकोधटयकोइड्स या 

कॉधटयकोसे्ट्िॉइड्स भी कहा जाता है, डीएमडी में 

मांसपेधशयो ंकी ताकत औि मोटि फ़ंक्शि में 

धगिािट की गधत को िीमा कििे के धलए एकमात्र 

दिाएं है।   

• से्ट्िॉयड के उपयोग का मुख़्य लक्ष्य बचे् को लमे्ब 

समय तक स्वतंत्र रूप से चलिे औि उसकी 

स्वतंत्रता बिाए िखिे में मदद कििा है। 

• से्ट्िॉइड के इसे्तमाल से सांस, धदल औि डर ोि जैसी 

समस्ाएं भी कम होती हैं। 

• से्ट्िॉइड  थेिेपी स्कोधलयोधसस के जोधख़म को काम 

किती है।  (िीढ़ की िक्रता) 

• से्ट्िॉयड के शिीि पि होिे िाले िुिसाि (साइड 

इफेक््टस) का पूिायिुमाि लगाकि औि सधक्रय रूप 

से उिकी िोकथाम एिं इलाज़ कििा आिश्यकता 

है। 

से्ट्िॉयड कब शुरू किें? 

• से्ट्िॉयड उपचाि शुरू कििे के धलए सबसे उत्तम 

समय है जब मोटि फंक्शि (जैसे दौड़िा, सीधढ़यां 

चढ़िा औि उतििा, फ़शय पि से उठिा, चलिा 

इत्यादी) में बहुत कम या कोई बदलाि िही ंदीखता 

है।  इस अिस्था का पै्लटू फेज भी कहते हैं, लड़को ं

के मोटि फंक्शि में सुिाि होिा बंद हो जाता है 

पिनु्त अभी स्थस्थधत ख़िाब होिी शुरू िही ंहुई है।  

यह आम तौि पि 4 से 6 साल की उम्र के बीच का 

समय होता है। 

•  से्ट्िॉयड का उपचाि शुरू होिे से पहले िाष्टर ीय 

िैक्सीि टीकाकिण काययक्रम पूिा धकया जािा 

चाधहए, इसके अलािा छोटी माता/छोटी चेचक 

(िेिीसेल्ला) का टीकाकिण  भी जरुिी है। 

• लड़को ंऔि युिा ियस्को ं(जो अब स्वतंत्र रूप से 

िही ंचल िहे हैं) में से्ट्िॉयड का इसे्तमाल एक 

व्यिीगत धिणयय है औि इसकी अपिे धचधकत्सक के 

साथ चचाय कििी चाधहए। 

• कुछ धिशेर्ज्ञो ंका माििा है धजि लड़को ंमें से्ट्िॉयड 

का उपयोग उस अिस्था में शुरू हो गया था जब िे 

स्वतन्त् रूप से चल धफ़ि िहे थे, उिको से्ट्िॉयड का 

इसे्तमाल जािी िखिा चधहये भलेही अब िे स्वतन्त् 

रूप से चलिे में असमथय हो।ं   

• िॉि -एमु्बलेटिी (जो अब स्वतंत्र रूप से िही ंचल 

सकते हैं ) व्यस्थियो ंमें इसका उदे्दश्य होता है हाथो ं

की ताकत को बिाए िखिा। स्कोधलयोधसस के बढ़िे 

की गधत को िीमा कििा औि श्वसि औि हृदय 

संबंिी काययक्षमता में धगिािट की दि को कम 

कििा।   

विवभन्न  से्ट्िॉयड दिाइयााँ  

• पे्रडधिसोि (पे्रडधिसोलोि) औि धडफै्लजाकॉटय दो 

प्रकाि की से्ट्िॉयड हैं जो मुख़्य रूप से डीएमडी में 

प्रयोग की जाती हैं।   

• से्ट्िॉयड का चुिाि उसकी उपलब्धता, लागत औि 

दुष्प्रभािो ंपि धिभयि किता है। 
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• से्ट्िॉयड की टैबे्लट मुख़्य तौि पि धदि में एक बाि 

लेिी पड़ती है।   

• पे्रडधिसोलोि की प्रािंधभक खुिाक 0.75 धमलीग्राम 

प्रधत धकलोग्राम प्रधत धदि होती है तथा धडफै्लजाकॉटय 

की 0.9 धमलीग्राम प्रधत धकलोग्राम प्रधत धदि, प्रातः  

काल।   

• कुछ बच्ो ंमें थोड़ी समय (कुछ घंटो)ं के धलए 

व्यिहाि में बदलाि देखा जासकता है, जैसे 

मिः स्थस्थधत में बदलाि, अत्याधिक सधक्रयता, 

एकाग्रता (ध्याि) की कमी , इि बच्ो ंके धलए, दिा 

को दोपहि या शाम के समय पि देिेसे इि 

पिेशाधियााँ कम हो सकती हैं।     

• से्ट्िॉयड की खुिाक धििायरित कििे के धलए तीि 

बातो ंके बीच संतुलि बिाए िखिा जरुिी है, १ बचे् 

का उधचत तौि से बढ़िा, २ से्ट्िॉयड की प्रधतधक्रया 

धकतिी अच्छी है तथा ३  दिा का दुष्प्रभाि धजसकी 

िोक थाम की जा सकती है। हि बाि ३ महीिे की 

धियधमत क्ीधिकल जााँच के दौिाि इि तीिो बातो ं

पि ध्याि धदया जाता है।   

• पे्रडधिसोलोि की अधिकतम ख़ुिाक 30 धमलीग्राम 

प्रधत धकलोग्राम प्रधत धदि तक िोक दी जाती है तथा 

धडफै्लजाकॉटय ३६ धमलीग्राम प्रधत धकलोग्राम प्रधत 

धदि पि।   

• अगि से्ट्िॉयड बचे् के धलए  असहिीय हो जाए या 

दुष्प्रभाि िोक थाम में कधठिाइयां बढ़ जाएाँ  तो 

इसकी खुिाक कम कििे की सलाह दी जाती है।  

पिनु्त इस बात धिणयय से्पश्यधलस्ट् द्वािा दिा के 

साइड इफेक्ट के धियंत्रण का आकलि कििे के 

बाद धलया जाता है।   

• यधद से्ट्िॉयड की ख़ुिाि कम कििे के बािजूद 

दुष्प्रभािो ंमें ज़िा भी कमी ि आए औि अगि िे 

बढ़ते ही जातें है तो इस दिा को बंद कि के दूसिे 

इलाज़ की जरुित होती है।   

से्ट्िॉयड का इसे्तमाल औि दुष्प्रभाि (साइड इफेक््टस) 

• लंबे समय तक से्ट्िॉयड थेिेपी पि िहिे के बाद 

से्ट्िॉयड संबंधित दुष्प्रभािो ंका इलाज़ कििा 

महत्वपूणय हो जाता है। 

• से्ट्िॉयड थेिेपी ितयमाि में डीएमडी के धलए 

दिा के द्वािा धचधकत्सा का मुख्य आिाि है 

इसधलए यह धचधकत्सक या परििाि द्वािा हले्क 

में धलया जािा चाधहए। इसका इसे्तमाल 

से्पधशयधलस्ट् की धिगिािी में ही धकया जािा 

चाधहए।   

• अस्पताल में धियधमत जााँच के समय मुख़्य रूप 

से से्ट्िॉयड थेिेपी संबंधित दुष्प्रभािो ंजैसे: बचे् 

का उधचत तौि से बढ़िा, िज़ि, तस््रण अिस्था 

के बदलाि, हधियो ंका स्वास्थ्य, व्यिहाि में 

परिितयि, मोधतयाधबंद, इंटर ाऑकू्यलि दबाि 

(ग्लोकोमा: ऑंख की बीमािी धजसमें पुतली 

फैल जाती है औि दृधष्ट िीिे- िीिे चली जाती है।   

• अगि ख़ुिाि में कमी के बािज़ूद साइड 

इफेक््टस का इलाज़ िही ंहो पता  हैं, या दिाई 

अप्रभािी साधबत होती है, धफि से्ट्िॉयड थेिेपी 

को बंद कििे के बािे में सोचिे की आिश्यकता 

है।  इि फैसलो ंको बचे्, परििाि औि 

से्पशधलस्ट् को धमल कि व्यस्थिगत रूप से 

कििा चाधहए। 

• से्ट्िॉयड को कभी भी अचािक बंद िही ंकििा 

चाधहए। 
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सारिणी १: से्ट्िॉयड के मुख्य दुष्प्रभािच ंका संवक्षप्त विििण औि उनकच वनयंवित किने के वलए क्ा किना चावहए।   

से्ट्िॉयड संबंवधत दुष्प्रभािच ं विििण क्ा वकये जाने की आिश्यकता है? 

िजि का बढ़िा, 

मोटापा  

 

से्ट्िॉयड थेिेपी शुरू कििे से पहले आहाि की 

सलाह ज़रूिी है। से्ट्िॉयड लेिे से भूख बढ़ाता 

है। 

िजि बढ़िे से िोकिा बहुत ज़रूिी है, इसके धलए 

आिश्यक है की पूिा परििाि धमलकि समझदािी से 

एक संतुधलत आहाि लेिा चाधहए।   

कुधशंधगंगोइड फीचसय  

“चंद्र-मुख” 

चेहिे औि गालो ंमें भािीपि खािे-पीिे में पूिी साििािी बितिी चाधहए, चीिी औि 

िमक का सेिि को कम कििा चाधहए।   

बचे् का उधचत तौि से बढ़िे 

में कमी “ग्रोथ रिटाडेशि” 

डीएमडी से प्रभाधित लड़को ंमें दूसिो ंकी 

तुलिा में लम्बाई कम ही िहती है। 

अस्पताल में धियधमत जााँच के एक धहसे्स के रूप में 

कम से कम हि 6 महीिे में बचे् की लम्बाई िापी जाती 

है।   

उच् ििचाप (हाइपटेंशि) प्रते्यक क्ीधिकल जााँच के दौिाि ििचाप 

(ब्लड पे्रशि) पि िज़ि िाखी जाती है।   

यधद ब्लड पे्रशि बढ़ा हुआ धमलता है तो खािे में िमक 

की मात्रा औि िजि को कम कििा, ब्लड पे्रशि को 

धियंधत्रत कििे की धदशा में पहला कदम है। यधद इससे 

बात िही ंबिती है तो आपके धचधकत्सक बीपी की 

दिाई शुरू की जा सकती है।   

धहसुयधटज़्म (अत्यधिक बालो ं

का उगिा) 

से्ट्िॉयड के इसे्तमाल से कभी कभी शिीि पि 

अत्यधिक बाल उग जाती हैं।   

यह आमतौि पि गंभीि समस्ा िही ंहै दिा में बदलाि 

ही इसकेधलए पयायप्त है।   

मुाँहासे औि मसे्स धकशोिािस्था में ये अधिक देखे जाते हैं।   ऊपि से लगािे की दिा का इसे्तमाल किें।   

गू्लकोज पि धियंत्रण ि िहिा प्यास औि मूत्र का अधिक लगिा क्ीधिकल जााँच के समय स्थस्ट्क टेस्ट् के ज़रिये पेशाप 

में गुलूकोज़ की मात्रा की जााँच कििी चाधहए।   

साल में एक बाि िि में गुलूकोज़ की मात्रा की जााँच 

कििी चाधहए।   

जठिशोथ (गैस्ट्र ाइधटस) / 

गैस्ट्र ोएसोधफधज़याल 

रिफे्लक्स/ पेधिक अल्सि की 

बीमािी (पेट की पिेशािी) 

पेट में ददय , पेट में जलि (जो िात में बढ़ जाती 

है ), भोजि या खट्टा तिल की मुाँह में िापस 

आिा, छाती में ददय , गले में एक गांठ का 

एहसास होिा।   

इि लक्षण के   होिे पि डर ग्स औि एंटाधसड का 

इसे्तमाल धकया जा सकता है। 

मोधतयाधबंद से्ट्िॉयड मोधतयाधबंद की शुरुिात का कािण 

बि सकता है।  धडफै्लजाकॉटय के साथ 

मोधतयाधबंद का ख़तिा अधिक होता है।   

मोधतयाधबंद औि िेत्र संबंिी दबाि की साल में एक बाि 

आिश्यक है।  िेत्र िोग धिशेर्ज्ञ द्वािा इिका इलाज़ 

किाया जािा चाधहए।   

हधियो ंमें कमजोिी औि 

फै्रक्चि का ख़तिा बढ़िा।   

प्रते्यक धियधमत जााँच के दुिाण धकसी भी 

फै्रक्चि औि कमि में ददय  को रिपोटय कििा 

चाधहए। 

 

खूि की जााँच, एक्स-िे औि "डेक्सा सै्कि " के ज़रिये 

हधियो ंके स्वास्थ्य के बािे ममें पता लगाया जा सकता 

है।   

िि में धिटाधमि डी के स्ति के आिाि पि इसको दिा 

के तौि पि  धदया जा सकती है, इस बात का ध्याि िखें 

धक आपकेआहाि में कैस्थशशयम की मात्रा पयायप्त हो। 

िोग प्रधतिक्षा एिं एधडर िल 

दमि 

गंभीि संक्रमण के जोस्थखम से अिगत िहें औि 

मामूली संक्रमण का तुिंत इलाज़ कििाएं।   

छोटी माता/छोटी चेचक (िेिीसेल्ला) का टीका अिश्य 

लगिाएं।  से्ट्िॉयड लेिे से पहले टी बी के धलए स्क्रीधिंग 

की जाती है, सभी लोग जो आपके पचे का इलाज़ कि 

िहे हैं उिको सूधचत किें  धक बच्ा से्ट्िॉयड पि है। यह 

धिशेर् रूप से महत्वपूणय है धक लमे्ब समय से से्ट्िॉयड 

ले िहा व्यस्थि, धकसी भी हल में 24 घंटे से अधिक 

समय तक अपिी दिाई ि भूले। खासकि यधद िे 

बीमाि या अस्वस्थ हैं।  संक्रमण औि सजयिी की स्थस्थधत 

में से्ट्िॉयड की ख़ुिाि की अधिक आिश्यकता हो 

सकती है। 

मायोग्लोधबिुरिया 

(िबडोमायोधलधसस: 

मांसपेधशयो ंमें क्षधत)  

मूत्र लाल-भूिे िंग का धदखता है, क्योधंक इसमें 

मांसपेधशयो ंके टूटे हुए प्रोटीि का अंश होता 

है।  मूत्र के िंग में देखे गए इस बदलाि की 

रिपोटय धिशेर्ज्ञ को देिी चाधहए।   

ज़रुित से ज़्यादा शािीरिक िम से बचें।  तिल पदाथय 

का सेिि खूब किें , इि लक्षणो ंके बिे िहिे पि गुदे की 

कायय क्षमता की जााँच कििािी पड़ सकती है।   
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ग. हामोनल इलाज़  

डीएम् डी  के उपचाि के दौिाि धलए गए से्ट्िॉयड से कई 

हामोि पि िकािात्मक प्रभाि हो सकता हैं। जैसे, ग्रोथ 

हामोि (बचे् का उधचत तौि से बढ़िे में सहायक) औि 

टेस्ट्ोसे्ट्िोि (धिलंधबत यौिि/धकशोििस्था) बचे् की आयु 

के अिुसाि कद के ि बढ़िे औि धकशोिािस्था के आिे में 

देिी हो सकती है।  इि परिस्थस्थधतयो ंमें बाल धचधकत्सक 

एंडोधक्रिोलॉधजस्ट् (हॉमोि डॉक्टि) से पिामशय लेिा 

ज़रूिी हो जाता है।   

छचटा कद औि यौिन/ वकशचिाििा का देिी से आना  

से्ट्िॉयड के इसे्तमाल से आमतौि पि ग्रोथ हामोि  

प्रभाधित होते हैं। बचे्  का कद छोटा िह जाता है।  छोटा 

कद औि धकशोिािस्था का देिी से आिा, माता धपता के 

धलए धचंता का धिर्य हो सकता है।  छोटा कद धकसी अन्य 

धचधकत्सीय समस्ा का संकेत हो सकता है औि 

टेस्ट्ोसे्ट्िोि की कमी से हधियो ंकी सेहत धबगड़ सकती 

है। इसधलए बचे् की लम्बाई औि धकशोिािस्था पि 

लगाताि िज़ि िखिा  ज़रूिी है, एक बाि बच्ा 9 साल की 

उम्र पाि कि जाए।   

धकशोिािस्था पूणय रूप से आिे तक, जब तक बच्ा पूिी 

लम्बाई प्राप्त ि किले हि 6 महीिे में लम्बाई/कद का 

आाँकलि किके धिकास की धिगिािी की जािी चाधहए। 

यधद लम्बाई बढ़िे की गधत 4 cm प्रधत िर्य से कम है तो 

आप अपिे हॉमोि डॉक्टि या से्पशधलस्ट् से धमलें। यधद 

िृर्ण मात्रा 14 िर्य की आयु में <4 सेमी³ से कम है तो यह 

धकशोिािस्था में आई देिी का संकेत है।   

ग्रचथ हामोनल थेिेपी 

अगि डॉक्टि को ग्रोथ हामोि में कमी के संकेत धमलते हैं 

तो बचे् को उिकी धिगिािी में हामोि धदए जा सकते हैं। 

डू्यशेि से प्रभाधित बच्ो ंमें ग्रोथ हामोि के इसे्तमाल के 

बािे में कोई स्पष्ट जािकािी िही ंहै।   

टेस्ट्चसे्ट्िचन थेिेपी 

टेस्ट्ोसे्ट्िोि हामोि हिी के स्वास्थ्य,साथ ही साथ 

भाििात्मक धिकास के धलए भी महत्वपूणय है।  बाल 

धचधकत्सक ही हामोि थेिेपी शुरू कििे का धिणयय ले 

सकते हैं। हॉमोि डॉक्टि की धिगिािी में कम खुिाक पि 

उपचाि शुरू धकया जाता है। टेस्ट्ोसे्ट्िोि हॉमोि कई 

रूपो ंमें आता है, जैसे  इंटर ामलकु्यलि इंजेक्शि, जैल औि 

पैच। इसके सभी दुष्प्रभािो ंकी चचाय इसे्तमाल से पहले से 

आप से की जाती है। 

एवडर नल गं्रवथ का संकट क्ा है? 

एधडर िल गं्रधथयां, गुदे के ऊपि स्थस्थत होती हैं औि 

कोधटयसोल िामक एक हामोि का स्राि किती हैं।  यह 

कोधटयसोल शिीि को गंभीि बीमािी या चोट से धिपटिे में 

मदद किता है। 

जब कोई व्यस्थि लंबे समय से से्ट्िॉयड ले िहा होता है तो 

एधडर िल गं्रधथयां कोधटयसोल का स्राि कििा बंद कि देती हैं, 

यह एधडर िल गं्रधथ का दमि कहलाता है। एक बाि से्ट्िॉयड 

बंद कििे के बाद, शिीि धफि से अपिा कोधटयसोल बिािे में 

हफे् या महीिे लग जाते हैं। कोधटयसोल के धबिा शिीि धकसी 

भी धिर्म परिस्थस्थधत से धिपटिे में असमथय हो जाता है, 

धजसके परिणामस्वरूप एधडर िल संकट उत्पन्न हो जाता है।  

इससे जाि को खतिा होता है। इसधलए, से्ट्िॉयड को 

अचािक बंद िही ंधकया जािा चाधहए।  मिीजो ं(लमे्ब समय 

से से्ट्िॉयड पि हैं ) के धलए  एक योजिा होिी चाधहए जो ये 

धििायरित किे धक अगि बीमािी या अन्य कािणो ंसे 24 घंटे 

से अधिक समय तक खुिाक िही ं ले पाते हैं,  जो इस छूटी 

हुई खुिाक को कैसे लेिा है ? औि धकस मात्रा में लेिा है? 

धकसी धिकट बीमािी के समय या भयािक चोट लगिे पि, 

सजयिी होिे पि की धकतिी ख़ुिाक से्ट्िॉयड का इसे्तमाल 

कििी है? कब से्ट्िॉयड की अधतरिि खुिाक, या "स्ट्र ेस 

डोज़," जरूित हो सकती है।  

एधडर िल संकट के सामान्य लक्षण हैं : अत्यधिक थकाि, 

धसिददय , मतली / उल्टी, िि में गू्लकोस धक कमी एिं 

ििचाप में कमी औि बेहोशी आ जािा।   
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घ. वफवजयचथेिेपी  

डू्यशेि में धफधजयोथेिेपी धिधभन्न कसितो ंके माध्यम से मिीज़ 

की लमे्ब समय तक अधिकतम शािीरिक क्षमता को बिाए 

िखिे में मदद किता है।   

डू्यशेि में धफधजयोथेिेधपस्ट् धििधलस्थखत तिीको ंसे मदद कि 

सकते हैं :  

• एक सुधियोधजत ढंग से कसितो ंके माध्यम से 

मांसपेधशयो ंमें स्थखंचाि कििा ताधक जोड़ो ंमें संकुचि 

औि धिकृधत ि आ जाए।   

• शािीरिक जधटलताओ ंका जल्द से जल्द पहचाि 

कि औि कसित के जरिये उिको कम से कम 

कििा।  

• सहायक उपकिणो ंको उिकी जरूत के धहसाब से 

उन्हें धििायरित कििा औि इसे्तमाल कििे की सलाह 

देिा। (ऑथोधसस, कैधलपिस, व्हीलचेयसय औि 

स्ट्ैंधडंग फे्रम्स)  

• अधिक से अधिक समय तक चलिा धफििा 

बिििाि िखिे औि उसमे आिेिाली धदक्कतो ंको 

सुलझािे की सलाह देते हैं। 

• श्वसि काययक्षमता की लगाताि धिगिािी िखिे के 

धलए, सांस लेिे औि स्राि को साफ कििे के तिीको ं

पि तकिीकी सलाह देिा।   

• आपके धफधजयोथेिेधपस्ट् द्वािा सुझाई गई कसितो ं

को प्रभािी बिाए िखिे के धलए उिका धियधमत 

रूप से धकया जािा आिश्यकता है।   

• ये कसितें आपको घि पि एक धदिचयाय से बांिती ं

हैं।  धफधजयोथेिेधपस्ट् के साथ धमलकि आप अपिे 

बचे् के धलए एक सही धदिचयाय धििायरित कििा 

महत्वपूणय है।   जहां तक भी संभि इस धदिचयाय को 

इस प्रकाि बिाएाँ  जो आपके परििाि की अन्य 

गधतधिधियो ंमें धफट बैठता हो। उदाहिण के धलए, 

यधद सुबह व्यस्त िहती हैं तो शाम के समय थेिेपी 

सेशि कििा सबसे अच्छा हो सकता है,  थेिेपी 

सेशि के धलए महत्वपूणय  है धक िह धियधमत 

धदिचयाय का धहस्सा हो। 

हालांधक कसितें कभी भी पीड़ादायक िही ंहोिी चाधहए, 

पिनु्त स्थखचाि उत्पन्न किेिे िाली कसितें (स्ट्र ेधचंग 

एक्सिसाइज) से मांसपेशी में एक अलग तिह का अिुभि 

हो सकता है। आपके बचे् को इसके धलए आदी होिा 

आिश्यक है।  कुछ बचे् स्वयं ही स्ट्र ेधचंग का अभ्यास 

कि लेते हैं। कसितें बहुत थकािे िाली िही ंहोिी चाधहए 

औि िजि अधिक होिे पि औि जरुित से ज़्यादा व्यायाम 

कििा उधचत िही ंहै। कोई भी गधतधिधि जो एक बच्ा 

से्वच्छा से औि धबिा थके हुए किता है, उसको प्रोत्साधहत 

धकया जािा चाधहए इससे एक सकािात्मक प्रभाि पड़ता 

है।  

माता-धपता या बचे् की देखभाल कििे िाले व्यस्थि कसितो ं

का एक धियोधजत काययक्रम शुरू कि सकते हैं धजसमें 

धििधलस्थखत बातो ंका ध्याि धदया जाए: 

• धियधमत स्ट्र ेचेस- स्वयं औि / या मैिुअल स्ट्र ेच के 

साथ-साथ दूसिे की सहायता से की गई स्ट्र ेधचंग - 

ज्यादाति मांसपेधशयो ंके समूह को  के धलए कसिे 

के धलए की जाती हैं।  उदाहिण के धलए एड़ी का 

ऊपि-पीछे का धहस्सा  (टेंडो एकधलस), जांघ की 

धपछले धहसे्स की मासपेधशयां (हंस्थस्ट्र ंग्स)।  

• तैिाकी 

• सायस्थकं्ग 

• िात को सोते समय टखिो ंकी संकुचि को िीमा 

कििे के धलए ऑथोस (स्थलप्लन््टस) पहििा। 

• फै्लट पैिो ंके धलए सािािण हले्क जूते में इिसोल का 

इसे्तमाल मददगाि होते हैं।   

• सामान्य खेल औि धफटिेस, हृदय की कायय क्षमता 

को लमे्ब समय तक बिाए िखती हैं। 

बीमािी के बाद के धिकास के चिण में एक धफधजयोथेिेपी 

काययक्रम शाधमल कि सकता है : 
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• दूसिे की सहायता से  टेंडो एकधलस औि जांघ की 

धपछले धहसे्स की मांसपेधशयो ंएिं कूले्ह की 

मांसपेधशयो ं की स्ट्र ेधचंग किाइ जा सकती है।  साथ 

ही साथ कुछ स्वयं की जा सकिे िाली स्ट्र ेधचंग 

कसितें।   

• हाथो की मांसपेधशयो ंके स्थखंचाि की कसितें 

(स्ट्र ेधचंग)।   

• तैिाकी 

• िात को सोते समय टखिो ंकी संकुचि को िीमा 

कििे के धलए ऑथोस (स्थलप्लन््टस) पहििा। 

• पोजीशधिंग : मिीज के शिीि को ऐसी अिस्था में 

िखिा धजसमें अधिकतम स्वास्थ्य लाभ हो सके।  यह 

पोजीशधिंग मांसपेधशयो ंकी मजबूती को बिाए 

िखती है साथ ही साथ संकुचि औि मांसपेधशयो ाँ में 

हो िहे ददय  को भी कम किती है।  

• खेल खेल में बुलबुले उड़ािे औि हिा से चलिे िाले 

उपकिणो ंको बढ़ािा देिा चाधहए।  ये कसितें श्वास 

लेिे क्षमता को बढ़ाते हैं। 

िात कच पैिच ंमें पहनने िाले बाहिी समथयन (नाइट 

स्पवलंट): 

जैसा की िाम से प्रतीत होता है ये िात में पहिाए 

जािे के धलए धडज़ाइि धकए गए हैं औि आमतौि पि 

केिल एधड़यो ंके धलए होते हैं। स्थलपं्लट बचे् के जोड़ो ं

को उधचत स्थस्थधत में िखकि संकुचि को िीमा कििे 

में मदद किते है।   पॉलीप्रोपाइलीि सधहत धिधभन्न 

सामधग्रयो ंसे यह बिाया जाता है। यह पैि की 

उंगधलयो ंसे शुरू होकि, घुटिो ंके ठीक िीचे तक 

होता है।  िे आिामदायक औि ठीक से धफट होिा 

चाधहए, क्योधंक खिाब धफधटंग िाले स्थलपं्लट्स पहििे 

में बचे् को पिेशािी होती है औि िह यह पहििा 

बंद कि देता है  स्थलप्लन््टस का उपयोग कििे से िोक 

सकते हैं। 
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मांसपेवशयच ंकी मजबूती बनाए िखने की जा सकने िाली कसितच ंके कुछ उदहािण : 

स्वयं की जा सकने िाली स्ट्रेवचंग कसितें 

अपने आप की जा सकने िाली कसितें 
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फ़शय या मेट पि कमि सीधी कि के घुटने औि टखने सीधे 

िखकि बैठ जाइये।  

अब दोिो ंटांगो ंको बहाि की तिफ़ जतिा हो सके फैला 

लीधजये।   

ऐसे ही थोड़ी देि ऐसे ही रुधकए (३० सेकंड), धफि से यह 

प्रधक्रया दोहिाइए।  

यह कसित आपके जांघ की धपछली मांसपेधशयो ंमें स्थखंचाि 

पैदा किती है। 

 

दीिाि की तिफ़ मुाँह किके खड़े हच जाइये, दचनच ंबााँहच ंसे 

दीिाि पि िखते हुए वतिछे हच जाइये   

एक पैि को घुटिे मोड़ें एड़ी को धदिाि के एकदम पास िखते 

हुए पैि के पंजे को धदिाि पि िखें।  
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दूसिा पैि एकदम सीिा िखें, अब दीिाि को िक्का दें।   

ऐसे ही थोड़ी देि ऐसे ही रुधकए (३० सेकंड), धफि से यह 

प्रधक्रया दोहिाइए।  

यह कसित आपके पैिो ंकी मांसपेधशयो ंमें स्थखंचाि औि 

मज़बूती भी पैदा किती है।  

 

 

 

वकसी की मदद लेकि की जासकने िाली कसितें 
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वकसी की मदद लेकि कूले्ह की स्थखंचाि की जा सकने िाली कसितें 
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मांसपेवशयच ंमज़बूती प्रदान किने िाली कसितें 

हमािे शिीि की मांसपेधशयो ंके उधचत धिकास के धलए  

मांसपेधशयो ंको मज़बूती प्रदाि कििे िाली कसितें किाइ 

जाती हैं।  इसके अंतगयत मांसपेधशयो ंको बाहि से लगाए गए 

बल के धिपिीत चलाया जाता है।   
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सांस की मांसपेवशयच ंकच मज़बूती प्रदान किने िाली कसित 
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पचस्चि 

एक धिशेर् स्थस्थधत में हमािे शिीि के धिधभन्न अंग पिस्पि रूप 

से जुड़े होते हैं। इस को हम आसाि या पोलचि कहते हैं। 

बैठने का ढंग (पचस्चि) 

सााँस लेिे के दौिाि पेफड़ो ंका बचाि औि हधियो ंको धिकृत 

टेढ़ा-मेढ़ा होिे से िोकिे के धलए बैठिे के ढंग (पोलचि) पि 

ध्याि देिा बहुत महत्वपूणय है।  

बैठते समय पांि औि पैिो ंके बीच 90 धडग्री का कोण होिा 

चाधहए।  कुसी पि बैठिे की जगह सख़त होिी चाधहए, आदशय  

रूप से बहुत चौड़ा िही ंहोिा चाधहए। कुसी का टेक लेिे िाला 

धहस्सा दृढ़ होिा चाधहए।  कुसी का यह धहस्सा या तो सीिा 

खड़ा या 10 धडग्री पि पीछे की तिफ झुका हुआ होिा चाधहए। 

बच्ो ंको कुसी के पीछे का उपयोग कििे के धलए प्रोत्साधहत 

कििा चाधहए, धजससे उिकी कमि को सहािा धमल सके। 

हाथो ंके धलए आमयिेस्ट् को उधचत ऊंचाई औि कमि से  बहुत 

दूि िही ंहोिा चाधहए ताधक कोहधियो ंको आसािी से सहािा 

धमल सके।  इस सहािे से कंिो ंमें झुकाि या कुब्बड़ िही ं

धिकलेगा।   
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पच्ि के आकाि के लकड़ी पि बैठे औि खड़े िहना। 

 

फ़शय या धबस्ति पि लेट कि पैिो ंको दीिाि के सहारे  से खड़े 

कि के लेट जाएं, जैसा धक इिके धदए गए धचत्र में धदखाया 

गया है।  यह आिाम कििे का एक तिीका हो सकता है। इस 

प्रकाि से लेटते हुए बच्ा धकताब पढ़ सकता है या मोबाइल 

का इसे्तमाल कि सकता है।  इस प्रकाि से लेटिा जांघो ंऔि 

टखिो ंकी मांसपेधशयो ंके संकुचि को िीमा किता है।  
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उनु्मख लेटना (पेट के बल लेटना ) 

पेट के बल लेटिा जहााँ चेहिा िीचे की ओि होता है आिाम 

कििे के धलए अच्छा है। यह कूल्हो ंऔि घुटिो ंमें धिकधसत 

होिे िाले संकुचि को िोकिे में मदद किता है।   पढ़िे या 

टेलीधिजि देखते समय पेट के बल लेटा जा सकता है। 

 

जब बच्ा फशय या गदे्द पि उल्टा लेता हो तो एक छोटा तधकया 

कूल्हो ंके ठीक िीचे िख दें  इससे कूल्हो ंके जोड़ो ंका प्रसाि 

(एक्सटेंशि) प्रदाि किता है।  इस प्रकाि से लेटिा कमि औि 

जांघो ंकी मांसपेधशयो ंके संकुचि को िीमा किता है।   
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• बीमािी के शुरुआती दौि में ही स्ट्र ेधचंग कसितें शुरू 

कि देिी चाधहए। 

• स्ट्र ेधचंग कसितें बीमािी पि अधिक प्रभािी ढंग से 

काम किती ंहैं अगि इिको मांसपेधशयो ंमें जकड़ि 

या संकुचि स्थाधपत होिे से पहले ही शुरू कि धदया 

जाए। बाद में स्ट्र ेधचंग कििे में बचे् को ददय  होता है।  

• सभी स्ट्र ेधचंग कसितो ंको को िीिे िीिे औि धबिा 

ददय  के धकया जािा चाधहए। 

• स्ट्र ेच को 15से 30 सेकंड तक बिाए िखिा चाधहए। 

• धदि में 3 से 4 बाि औि एक बाि में 10 से 15 या 

अधिक बाि ये कसितें कििी चाधहए।   

• जब भी संभि हो, बचे् को ही स्ट्र ेधचंग कसितें कििे 

की धज़िेदािी देिी चाधहए, यह उसकी धदिचयाय का 

एक धहस्सा होिा चाधहए। 

ङ हवियच ंकी देखभाल  

डू्यशेि सीिे-सीिे हधियो ंके स्वास्थ्य को प्रभाधित किता है।  

इस बीमािी मैं हधियााँ कमज़ोि हो जाती हैं, पीठ ददय  होता है, 

हधियो ंमें खधिज के घित्व में कमी आ जाती है धजससे बािंबाि 

फै्रक्चि होिे की संभाििाएं बढ़ जाती है। मांपेधशयो ंऔि 

हधियो ंमें कमज़ोिी की िजह से िीढ़ की हिी एक ओि झुक 

जाती है धजसे स्कोधलयोधसस भी कहते हैं।  यह झुकाि समय 

के साथ बढ़ता जाताहै औि देितक सीिे बैठिे में धदक्कत 

महसूस होती है।  कमजोि मांसपेधशयो,ं कम शािीरिक 

गधतधिधियो,ं से्ट्िॉयड थेिेपी औि मांसपेधशयो ंके असंतुलि के 

कािण हधियााँ कमजोि  हो जाती हैं। हलके से धगििे पि भी 

हिी में फै्रक्चि हो जाता है औि िोगी का स्वतन्त् रूप से चलिा 

धफििा काफ़ी सीधमत हो जाता है। 

• डीएमडी से प्रभाधित लड़के - कम आघात लगिे पि 

भी भयािक अस्थस्थ-भंग (फै्रक्चि) के धशकाि हो जाते 

हैं। 

• डीएमडी से प्रभाधित लड़के - कशेरुक फै्रक्चि 

(धबिा धकसी लक्षण के). 

• स्कोधलयोधसस - 90% बच्ो ंमें यह िीढ़ की हिी का 

एक ओि झुकिा पाया जाता है।   
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हिी की स्वि की वनगिानी: 

• िीढ़, िीढ़ की हिी की िक्रता (झुकाि) औि िीढ़ की 

हिी के आसपास छूिे में ददय   के धलए, समय- समय 

पि धियधमत जााँच आिश्यक है। 

• एक स्पाइिल (िीढ़ की हिी) एक्स-िे बीमािी का 

पता लगिे पि औि एक स्पाइिल एक्स-िे जब बच्ा 

व्हील चेयि पि आधित हो जाता है, उस समय बहुत 

आिश्यक है।  यह िीढ़ की हिी में धिकृधत को 

पकड़िे में सहायक धसि होता है।   

• धिकृधत के होिे पि हि एक साल में एक्स-िे अिश्य 

कििाएं।  

• शिीि में कैस्थशशयम, फास्फोिस, एएलपी, धिटाधमि 

डी की सही स्थस्थधत जाििे के धलए िि पिीक्षण 

कििािा आिश्यक है।   

• हधियो ंमें खधिजो ंके घित्व (बोि डैंधसटी) को डेक्सा 

सै्कि के माध्यम से साल में एक बाि माप लेिा 

चाधहए।   

• दोहिी ऊजाय एक्स-िे अिशोर्ण (डेक्सा सै्कि ) एक 

गैि इििेधसि (धकसी प्रकाि का ददय  िही ंहोता है) 

टेस्ट् जो लंबी हधियो ं(आमतौि पि पैि या बांह) के 

अस्थस्थ खधिज घित्व को मापता है। 

स्कचवलयचवसस की िचकथाम 

• हि समय आसि (ढंग से बैठिे) का ध्याि िखें। 

• जो लड़के अभी भी चल िहे हैं, उिमे दोिो ंपैि की 

असमाि धसकुड़ि को िोकिे की ज़रुित भी होती है।  

• व्हीलचेयि में उधचत आसि में बैठिे की व्यिस्था 

होिी चाधहए धजस में िीढ़ औि िोधण में समरूपता 

हो औि िीढ़ की हिी के धिस्ताि का समथयि किती 

हो।   
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• स्पाइिल बे्रधसंग को िीढ़ की हिी को सही स्थस्थधत में 

िखिे के धलए उपयोग में लाया जाता, पिनु्त इसे 

सजयिी की जगह या धफि सजयिी को टालिे के धलए 

िही ंकििा चाधहए।   

 

स्कचवलयचवसस का इलाज 

• धजि बच्ो में िीढ़ की हिी का टेढ़ापि (कोब कोण 

के रूप में जािा जाता है) २०᳸ से अधिक होता औि 

िो अभी भी चल धफि िहे होते हैं, उिमें स्पाइिल 

सजयिी की सलाह दी जाती है। 

हिी के फै्रक्चि का इलाज़ 

• हिी का फै्रक्चि धिशेर् रूप से धिचले अंग की 

हिी के फै्रक्चि, काम कििे की क्षमता को 

जािी िखिे में प्रमुख बािा है। 

• इसधलए, सजयिी के साथ उपचाि पि धिचाि 

धकया जािा चाधहए ताधक लड़के को जल्द से 

जल्द अपिे पैिो ंपि िापस चल सकें । 

• जो बच्ा अभी भी चलिे धफििे में सक्षम है, 

उसके पैि टूटिे (फै्रक्चि) पि धजतिी जल्दी हो 

सके इंटििल धफके्सशि कि पैि स्थस्थिता प्रदाि 

कििा ज़रूिी हो जाता है।  ताधक बच्ा जल्दी 

से जल्दी चलिा धफििा शुरू कि सके।   

• जो बच्ा अभी चलिे धफििे में सक्षम िही ंहै, 

उसके पैि टूटिे या धकसी भी फै्रक्चि को 

स्थलपं्लधटंग या कास्थसं्ट्ग के द्वािा ठीक धकया जा 

सकता है। स्थलपं्लधटंग या कास्थसं्ट्ग के समय हाथ 

पैिो ंकी गधतशीलता बिे िहे इसका ध्याि देिा 

चाधहए।   

कमजचि हवियच ंका इलाज़  

• धियधमत शािीरिक गधतधिधि बिाए िखिा 

• धिटाधमि डी की कमी हो जाती है, तो बच्ो ंको बहि 

से सुस्थलप्लमेंट्स/ दिाईओ ंके तौि पि धिटाधमि डी 

की आिश्यकता पड़ती है।   

• आहाि में कैस्थशशयम की मात्रा अधिक होिी चाधहए।  

यधद आहाि से जरुिी कैस्थशशयम पयायप्त मात्रा में िही ं

धमल पा िहा है तो आहाि धिशेर्ज्ञ से सलाह लेिी 

चाधहए।  इसके अधतरिि बहि से कैस्थशशयम 

सुस्थलप्लमेंट्स/ दिाइयााँ लेिे चाधहए।   

• यधद कोई फै्रक्चि है, तो तुिंत अपिे धचधकत्सक को 

रिपोटय किें। 

सुिक्षा औि वगिने से बचने के उपाय: 

• व्हीलचेयि के सुिधक्षत इसे्तमाल पि मिीजो ंऔि 

परििाि के परिजिो ंको प्रधशधक्षत कििा महत्वपूणय 

है। व्हीलचेयि से धगििा चोट लगिे का प्रमुख कािण 

है।   

• व्हीलचेयि पि बैठते समय सीटबेल्ट का उपयोग हि 

समय धकया जािा चाधहए।  
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• घि पि व्हीलचेयि के सहज उपयोग के धलए कुछ 

सुिक्षा के उपाय धकए जािे आिश्यक होते हैं, जैसे : 

फ़शय को साफ़ िखें, फ़शय पि दरियााँ, स्थखलौिे एिं 

िस्थस्सयााँ आधद धबखिे ि पड़े िहें।   

• घि से बाहि जाते समय असमाि सतहो ंपि धिशेर् 

साििािी बितें।   

• धफसलि िाली सतहो ंपि चलिे पि धगििे से बचाि 

के धलए बचे् को धबिा धफसलि िाला जूता पहििा 

चाधहए। 

• व्हीलचेयि से धबस्ति, काि की सीट या धकसी अन्य  

स्थािांतिण को बहुत साििािी से किें।   

घि में सुिक्षा की दृवष्टकचण से वकये जाने यचग्य संभावित 

बदलाि: 

• शॉिि या बाथटब में धफसलि िधहत मैट का 

उपयोग।   

• शॉिि या िहािे के स्थाि पि पकड़िे के धलए बासय 

अथिा डण्ो ंको लगिाएं।    

• स्नाि के धलए बाथ सीट या अन्य अिुकूली उपकिण 

का उपयोग किें।   

• सीधढ़यो ंके धकिािे पि धफसलि िधहत टर ेड्स का 

इसे्तमाल किें।  

• सीढ़ी के दोिो ंधकिािो ंपि सहािे के धलए पकड़िे के 

धलए िेधलंग का इसे्तमाल किें।   
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च. वदल औि सांस लेने में सहायक मांसपेवशयच ंकी 

देखभाल  

हृदय संबंधी- प्रबंधन - हृदय की देखभाल  

धदल की मांसपेधशयो ंमें भी धडस्ट्र ोधफि मौजूद होता है, इसधलए 

धडस्ट्र ोधफि की कमी से हृदय की मांसपेधशयां भी प्रभाधित 

होती  हैं। बाद में बीमािी के बढ़िे के साथ हृदय की 

मांसपेधशयां भी शाधमल हो जाती हैं। 

डीएमडी  में हृदय, बीमािी के बाद के चिणो ंमें प्रभाधित होता 

िज़ि आता है: 

• काधडययोमायोपैथी - धदल की मांसपेधशयो ंका 

प्रभाधित होिा  

• धदल के िड़किे की लय में गड़बड़ी- घबिाहट  

• हृदय की गधत का रुक जािा 

हृदय में असि अक्सि बहुत िीमें िीमें औि चुपचाप होता है, 

यह खतििाक लक्षणो ंके धिकास के धबिा है। पिनु्त इि 

बदलािो ंको जल्द से जल्द देखा जािा चाधहए औि शीघ्र 

उपचाि धकया जािा चाधहए।   

काधडययक मैिेजमेंट का उदे्दश्य है, धदल की मांसपेधशयो ंके 

धबगड़ती काययक्षमता का जल्द से जल्द पता लगािा औि 

उपचाि कििा। हृदय की काययक्षमता का आिािभूत मूल्ांकि 

बीमािी की  पुधष्ट के समय या धफि कम से कम 6 िर्य की आयु 

तक धकया जािा चाधहए।  

मूल्ांकि में काम से काम एक इलेक्टर ोकाधडययोग्राम (ईसीजी) 

औि इकोकाधडययोग्राम धकया जािा चाधहए। बाद में दस साल 

की उम्र तक हृदय की काययक्षमता का धियधमत मूल्ांकि हि 

दो साल में कम से कम एक बाि होिा चाधहए। 10 िर्य की 

आयु के बाद काधडययक मूल्ांकि िाधर्यक या उससे पहले 

होिा चाधहए, जैसे भी बीमािी के लक्षण संकेत देते हैं। यधद इस 

िॉि इििेधसि (धबिा ददय  के ) होिे िाले काधडययक  टेस्ट् में 

कुछ असामान्यता का पता चलता है, तो कम से कम हि 6 

महीिे में या अधिक धिगिािी की आिश्यकता हो सकती है।  

धबिा ददय  के हृदय की काययक्षमता की जााँच ईसीजी, 

इकोकाधडययोग्राम औि काधडययक मैगे्नधटक िेजोिेंस इमेधजंग 

(एम् आि आई) के द्वािा की जा सकती है। काधडयएक 

एमआिआई धदल की संिचिा औि कायों की सटीक छधियां 

देता है। यह हृदय की मांसपेधशयो ंमें छोटे से छोटे बदलाि 

कोभी पकड़ लेता है।   

डू्यशेि की िाहक (कैिीयि) मधहलाओ ंको अपिे हृदय की 

जााँच ियस्क होते ही किा लेिी चाधहए  औि उसके बाद हि 3-

5 साल में।   कैिीयि, मधहलाओ ंमें यह जााँच ज़रूिी है कंू्यधक 

इिके हृदय में भी िोधगयो ंके धदल की समस्ाओ ंके समाि ही 

अंति पाया जा सकता है।   

• बचे् में हृदय की कायय क्षमता में स्थक्धिकली कमी 

के साथ-साथ जााँच में यधद काधडययोमायोपैथी पायी 

जाती है तो यह संकेत है दिाई शुरू कििे का।   

• 10 साल की उम्र तक काधडययक फंक्शि सामान्य 

होिे के बािज़ूद, दिाइयााँ देिी चाधहए क्योधंक इससे 

धदल को सुिधक्षत िखिे में मदद धमलती है । 

• जो बचे् से्ट्िॉयड की थेिेपी पि होते हैं, उिको हृदय 

के दृधष्टकोण से धिशेर् रूप से उच् ििचाप (उच् 

ििचाप) की धिगिािी िखिी चाधहए।   

श्वास की मांसपेवशयच ंकी देखभाल 

जैसे जैसे लड़के बड़े होते जाते हैं, सांस लेिे औि खांसिे की 

मांसपेधशयां कमजोि होती जाती हैं। धजससे उिको छाती के 

संक्रमण होिे का खतिा बढ़ जाता है। यह अक्सि खााँसी औि 

छाती की मांसपेधशयो ंके कमज़ोि होिे के चलते होता है। बाद 

में सांस की मांसपेधशयो ंकी लगाताि कमजोिी की िजह से  

सोते समय भी सांस लेिे में कधठिाई महसूस होती है। इससे 

िीदं में गड़बड़ी होती है औि धदि के िक़्त बाि-बाि धसिददय  

बिा िहता है। जैसे-जैसे िे बड़े होते हैं, उन्हें धदि के दौिाि भी 

सांस लेिे में धदक्कत महसूस हो सकती है। जैसा धक यह 

प्रत्याधशत समस्ाओ ंके साथ एक लगाताि बढ़िे िाली बीमािी 

है, इसधलए श्वसि की देखभाल एक योजिाबि औि सधक्रय 

तिीके से कििी ज़रूिी है। 

डीएमडी से प्रभाधित लड़को ंमें सांस लेिे में तकलीफ होिे 

िाले संकेतो ंको देखिा या पहचाििा बहुत जरूिी है। यधद 
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माता-धपता अपिे बेटे में धििधलस्थखत समस्ाओ ंको देख िहे हैं, 

तो उन्हें धचधकत्सक को रिपोटय कििे की आिश्यकता है। 

• स्पष्ट रूप से मामूली ऊपिी श्वसि संक्रमण के बाद 

लमे्ब समय तक बीमाि िहिा। उदाहिण के धलए, 

सामान्य सदी- जुकाम का बढ़ जािा औि छाती में 

कफ़ जम जािा औि बाद में एंटीबायोधटक धचधकत्सा 

की आिश्यकता पड़िा। 

• बचे् का सामान्य से अधिक थका हुआ िहिा तथा 

ज्यादाति समय ध्याि की कमी िहिा। 

• सांस लेिे में तकलीफ होती है, जैसे धक उसकी सांस 

उखड़ी उखड़ी िहती है या उसे एक सााँस में िाक्य 

को पूिा कििे में कधठिाई होती है।   

• हि समय या सुबह धसि ददय  िहता है। 

• सीिे लेटकि सोिे में पिेशािी होती है इसधलए 

ज़्यादाति जागता िहता है  

• सोिे पि बुिे बुिे सपिे आते हैं औि अचािक उठ 

जाता है, उसकी सााँस तेज चल िही होती हैं औि 

धदल बहुत तेज िड़क िहा होता है।   

श्वास की मांसपेवशयच ंकी वनगिानी 

यह आिश्यक है धक अभी जब डी एम् डी से प्रभाधित बच्ा 

चल िहा है, एक फेफड़ो ं(पल्मोििी) की काययक्षमता का 

परिक्षण कि धलया जाए।   

• िाधर्यक फेफड़े के कायय पिीक्षण (फोलडय 

िाइटल कैपेधसटी )  

• िीदं में कैपोग्राफी औि ऑक्सीजि संतृस्थप्त 

धिगिािी। 

फेफड़ो ं(पल्मोििी) की काययक्षमता की जााँच मुख्य रूप 

से उि बच्ो ंमें  महत्वपूणय हो जाती है जो चलिा धफििे में 

असमथय हो जाते हैं। इसमें फेफड़े के कायों का 

मूल्ांकि, खांसी की क्षमता, िीदं के दौिाि ऑक्सीजि 

के स्ति का अध्ययि धकया जाता है। ये मूल्ांकि हि ६ 

महीिे में कििे की सलाह डी जाती है।   

समस्याओ ंकी िचकथाम 

• फेफड़ो ंमें प्रिेश कििे िाली हिा की मात्रा को 

बढ़ािा है ही मुख्य उदे्दश्य होता है।  सांस लेिे 

की मांसपेधशयो ंकी कसित (गहिी सााँस लेिा) 

फेफड़ो ंमें प्रिेश कििे िाली हिा की मात्रा को 

बढ़ािे में मदद किती ंहैं। 

• बाद में जैसे-जैसे बीमािी बढ़ती है सााँस लेिे के 

धलए मदद की ज़रुित पड़ती ह। शुरू में धसफय  

िात में बाहि से िायु-संचालि (िॉि -इििेधसि  

िोक्टियल अधससे्ट्ड िेंधटलेशि िाया बाई-लेिल 

ऐििे पे्रशि या इंटिधमटेंट पॉधजधटि पे्रशि 

िेंधटलेशि (IPPV), या Bi-PAP) की 

आिश्यकता पड़ती है पिनु्त बाद लक्षणो ंके 

बढ़िे के साथ धदि में भी  बाहि से िायु-

संचालि (गैि-इििेधसि डेटाइम अधससे्ट्ड 

िेंधटलेशि)  की ज़रुित पड़ती है।   

• िोगी औि परििाि की आिश्यकता या पसंद के 

अिुसाि इििेधसि िेंधटलेशि का धिकल् भी है। 

इििेधसि िेंधटलेशि में सधजयकल रूप से एक 

टू्यब ("टर ेधकयोस्ट्ोमी टू्यब") को सााँस की िली 

में िखा जाता है।   
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प्रवतिक्षण (टीकाकिण) 

• नू्यमोकोकल िैक्सीि: धिमोधिया से बचाि में मदद किता 

है। 2 साल से अधिक उम्र के बचे् में धदया जाता है औि 

दो खुिाक में 8 सप्ताह का अंति िखा जाता है।   

िाधर्यक इन्फु्लएंजा टीका: इन्फू्लएंजा का टीका िर्य में एक 

बाि लगाया जािा चाधहए।  

दोिो ंटीको ंको से्ट्िॉयड के साथ इलाज लेिहे व्यस्थि को 

देिा चाधहए, हालांधक टीकाकिण की प्रधतिक्षा प्रधतधक्रया 

उि व्यस्थियो ंमें कम हो सकती है। 

छाती में संक्रमण का इलाज़  

• यधद छाती में संक्रमण होता है, तो एंटीबायोधटक दिाओ,ं 

छाती की धफधजयोथेिेपी औि खांसी कििे में सहायता कि 

के शीघ्र उपचाि कििे की सलाह दी जाती है। 

• गैि-इििेधसि िेंधटलेशि की मदद से सांस लेिे की 

प्रधक्रया को बिाए िखिे के धलए एक बहुत ही महत्वपूणय 

तिीका है। 

• धियोधजत सजयिी के समय श्वास पि धिशेर् ध्याि देिा 

आिश्यक है। 

 छः  आहाि का सही चुनाि 

बीमािी की पुधष्ट होिे से लेकि जीिि भि अच्छा औि पुधष्टक 

आहाि अत्यधिक आिश्यक है। संतुधलत आहाि, िज़ि बढ़िे 

औि कुपोर्ण से सदा बचाि किता है।  

पंजीकृत आहाि धिशेर्ज्ञ से प्रधत धदि के धलए आिश्यक 

कैलोिी का मूल्ांकि कि पिामशय लेिा अत्यन्त महत्वपूणय है। 

यह मूल्ााँकि बचे् की लम्बाई, उम्र औि काम कििे की 

गधतधिधि के स्ति के अिुसाि   से धकया जाता है। उम्र के 

धहसाब से िजि या बॉडी मास इंडेक्स (बीएमआई) को िाष्टर ीय 

पसेंटाइल चाटय पि 10िें औि 85िें पसेंटाइल के बीच होिा 

चाधहए।  

स्वस्थ शिीि बिाए िखिे के धलए स्वास्थ्यिियक औि संतुधलत 

आहाि खािा, धजसमें धिधभन्न प्रकाि के स्थािीय खािे 

सस्थिधलत धकयेजािे चाधहए।   परििाि को संतुधलत खािे के 

बािे में जािकािी देते समय यह ज़रूिी है धक स्थािीय औि 

मौसमी खाद्य पदाथों को प्राथधमकता दें  खािे में पिामशय के 

धहसाब से कैलोिी, प्रोटीि, तिल पदाथय, कैस्थशशयम, धिटाधमि 

डी, औि अन्य पोर्क तत्व होिे चाधहए, ये मूल्ााँकि कम से 

कम साल में एक बाि आिश्यक है। अधिक से अधिक तिल 

पदाथय का सेिि कब्ज औि गुदों को दोर् प्रभाि से बचािे के 

धलए जरुिी है।   
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• बीमािी  की पुधष्ट के समय, से्ट्िॉयड शुरू किते समय, 

बचे् का चलिा धफििा बंद होिे पि औि जब खािा 

धिगलिे में समस्ा होिे लगे; इि सभी बदलािो ंके समय 

खाि -पाि पि धिशेर् ध्याि दैधिकी ज़रूित होती है।  

अच्छा हो इस दौिाि अगि आहाि धिशेर्ज्ञ का पिामशय ले 

धलया जाए।   

• यह पिामशय गैस्ट्र ोपािेधसस ( बीमािी बढ़िे पि पेट देि से 

ख़ाली होता है) के दौिाि भी ज़रूिी होता है ।  इस 

अिस्था में खािे के बाद पेट में ददय , जी धमचलािा, उल्टी, 

भूख ि लगिा औि जल्दी से पेट भिा हुआ महसूस होता 

है।   

• यधद बचे् का िजि अचािक से बहुत कम हो जाए, तो हो 

सकता है  हृदय या श्वसि की समस्ाएं बढ़ गई हैं या धफि 

खािा धिगलिे में धदक्कत आ िही हो।  इस सूित में भी 

पिामशय लेिा आिश्यक हो जाता है।   

हि बाि अस्पाल में वदखते समय 

पंजीकृत आहाि धिशेर्ज्ञ द्वािा मूल्ांकि। िजि औि 

ऊंचाई की धिगिािी; जो बचे् अब खड़े िही ंहो सकते हैं 

उिके धलए िैकस्थल्क ऊंचाई का अिुमाि उपयोग लाया 

जािा चाधहए।   

हि 6 महीने में चलने वफिने में असमथय हचने के बाद 

खािा धिगलिे में धदक्कत, कब्ज, गैस्ट्र ोइसोफ़ेगल  

रिफ़्लक्स (खट्टी डकािो)ं औि गैस्ट्र ोपािेधसस से आिारित 

प्रश् धकये जािे चाधहए।   

हि साल: खूि में 25-hydroxyvitamin डी औि आहाि 

में कैस्थशशयम की मात्रा की जााँच होिी चधहये।   

आहाि की योजिा हमेशा पंजीकृत आहाि धिशेर्ज्ञ के साथ 

चचाय के बाद ही तैयाि की जािी चाधहए।  हालांधक कुछ 

सामान्य बातें हैं धजन्हें से्ट्िॉयड ले िहे डू्यशेि के बच्ो ंको सदा 

ध्याि में िखिा चाधहए।  

• संतुधलत आहाि में अिाज, दालें, दूि, सस्थब्जयां औि फल 

शाधमल होिे चाधहए। 

• थोड़े-थोड़े अंतिाल पि बचे् को बाि बाि स्थखलाएं। 

• सुबह िाशे्त में केिल दूि िही ंकििा चाधहए, दूि के साथ 

िोटी, सैंडधिच औि सब्जी का दधलया भी देिा चाधहए। 

• फलो ंको कभी भी भोजि का धिकल् उसका ि समझें।  

फलो ंको अलग से दें।   

• बच्ो ंको फलो ंका िस पीिे के बजाय पूिे फल खािे के 

धलए प्रोत्साधहत किें। इसमें िेशा होता है।  

• बादाम, अखिोट, धकशधमश, मुन्नके आधद जैसे मेिे को 

अपिे दैधिक आहाि में शाधमल किें। 

• सस्थियो ंका पोहा, अंकुरित दालें, बेसि चीला, सलाद 

आधद जैसे पौधष्टक सै्नक्स को बढ़ािा दें। 

• खािे को धििायरित समय पि ही दें, बीच में कभी भी खािे 

को कुछ ि दें। 

आहाि यचजना का एक नमूना 

भचजन का समय खाद्य पदाथय 

बहुत सिेिे बादाम (4-5 िात भि धभगो कि); अख़िोट (1-2), धकशधमश या मुन्नके (4-5 िात भि धभगो कि) 

सुबह 7:30 am दूि, अिाज के साथ (दधलया, सूज़ी) (1 कटोिी)  

या  

काम तेल िाले भििां पिाठे/िोटी (1) + दही (1 कटोिी) 

धमड- डे -11:00 काम तेल िाले भििां पिाठे/िोटी/बेसि चीला  (1) +सिी या दाल (1 कटोिी)+ फ़ल 

या सब्जी उपमा/सब्जी इडली/सब्जी पोहा (1 कटोिी) 

लंच -2:30 िोटी / चािल पुलाि, (½ or1 कटोिी) + दाल/पिीि/दही (िायता या लस्सी) (1 कटोिी) + 

सिी (1 कटोिी) 

शाम 5:00 दूि/ चािल या सूज़ी खीि / पिीि / हलिा/िमकीि दधलया (1 कटोिी) 

िात का खािा -8:00 to 9:00 िोटी / स्थखचड़ी (½ or1 कटोिी) + दाल/पिीि (½कटोिी) + सिी (1/2 कटोिी) +  सलाद (1/2 

पे्लट) 

खािे के बाद  9:30 दूि 1 धगलास 
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 3. डू्यशेन के मिीज़च ंमें आपात का की स्थिवत आने पि कैसे कायय किें?  

जब कोई भी धचधकत्सीय आपात स्थस्थधत उत्पन्न होती है तो एक 

डीएमडी बचे् की देखभाल में कुछ बातो ंपि ध्याि देिे की 

आिश्यकता होती है। 

• डीएमडी का इलाज़, दिा जो ितयमाि में चल 

िही है, धकसी भी हृदय या सााँस लेिे की 

असामान्यता की उपस्थस्थधत को बचे् को भती 

कि िही इकाई से साझा किें।   

• बचे् की डू्यशेि की  देखभाल कििे िाली 

टीम की जािकािी आपातकालीि देखभाल 

इकाई को दी जािी चाधहए। इससे उन्हें उधचत 

समय पि आिश्यक देखभाल कििे की 

अिुमधत धमलेगी। 

• बीमािी के धपछले सालो ंमें बाि बाि होिे िाली 

धबमारियो ंअथिा समस्ाओ ंके बािे में आपात 

स्थस्थधत में बचे् की देखभाल कि िही टीम को 

बताएं।  जैसे : धिमोधिया, हाटय फ़ेल, गुदे की 

पथिी, पेट का आंधशक पक्षाघात 

(गैस्ट्र ोपिेधसस) इस में पेट खाली होिे में देिी 

लगता है।   

• आपके पास जोभी  ििीितम हृदय या सााँस 

की काययक्षमता जााँच के रिकॉड्यस जहााँ तक 

संभि हो अपिी आपातकालीि टीम से साझा 

किें।जैसे स्थस्पिोमेटर ी, ईसीजी, औि काधडययक 

ईको। 

• अगि कोई भी आपातकालीि सजयिी कििे का 

धिणयय धलया गया है तो सबसे पहले अपिे 

एिेसे्थधटस्ट् को डीएमडी के बािे में जािकािी 

दें।  इि मिीजो ंमें एिेसे्थधसया से संबंधित 

जोस्थखम अधिक होते हैं।  

• से्ट्िॉयड की अिधि औि खुिाक, से्ट्िॉयड का 

दीघयकाधलक से उपयोग स्पष्ट रूप से अपिी 

आपातकालीि (ईआि) टीम को सूधचत धकया 

जािा चाधहए।  

• टीम को यह स्पष्ट कििा महत्वपूणय है धक क्या 

बच्ा से्ट्िॉयड की खुिाक लेिे से चूक गया है 

औि कब तक। 

• से्ट्िॉयड शिीि की धकसी भी धिर्म परिस्थस्थधत 

से धिपटिे को कम कि सकता है, इसधलए 

धिर्म परिस्थस्थधत में से्ट्िॉयड की अधतरिि 

खुिाक की आिश्यकता हो सकती है।  

• से्ट्िॉयड से संबंधित धिर्म दुष्प्रभाि धकंधचत ही 

आपातकालीि स्थस्थधत की तिह सामिे आते हैं।   

आपातकालीन स्थिवतयााँ 

टटी हुई हिी / फै्रक्चि 

डीएमडी से प्रभाधित लड़को ंमें हधियो ंके टूटिे का खतिा 

अधिक होता है।  पैि की हिी टूटिे से बचे् की भधिष्य में िा 

चल- धफि पािे की संभाििाए बढ़ जाती हैं।  धफधजयोथेिेधपस्ट् 

औि देखभाल कििे िाली टीम को बताएं अगि कोई फै्रक्चि 

हो तो, िे आिश्यकता पड़िे पि सजयि से बात कि सकते हैं।   

• यधद कोई अभी भी चल िहा है तो अक्सि 

सजयिी, कास्ट् (सांचा) की तुलिा में एक बेहति 

धिकल् होता है।   

• इस परिस्थस्तधत में धफधजयोथेिेधपस्ट् के इिपुट 

यह सुधिधित कििे के धलए महत्वपूणय होते हैं 

धक लड़का जल्द से जल्द अपिे पैिो ंसे िापस 

चलिे लग जाए। 

सााँस लेने में पिेशवनयााँ 

• ििीितम सांस लेिे की क्षमता का परिक्षण 

(पल्मोििी फंक्शि टेस्ट्) के रिकॉडय की कॉपी 

िखें। ये रिकॉडय आपातकालीि स्थस्तधत में बचे् 
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का ज़ल्द से ज़ल्द इलाज़ शुरू कििे में 

सहायक होगें। 

• माता -धपता अथिा धफ़धज़योथेिेधपस्ट् द्वािा सीिे 

की धफधजयोथेिेपी इस िाजुक समय की प्रमुख 

आिश्यकता हो सकती है। 

• कभी-कभी तुिंत एंटीबायोधटक की 

आिश्यकता हो सकती है। 

• धजिकी सााँस लेिेकी काययक्षमता कम होती है, 

उिकी सांस लेिे िाली मांसपेधशयो ंको संक्रमण 

के दौिाि अधतरिि सहायता की आिश्यकता 

पढ़ सकती है।  

• यधद आपके फेफड़ो ंकी काययक्षमता कम है तो 

ऑक्सीजि देिे से सांस लेिे के धलए शिीि की 

डर ाइि कम हो सकती है। ऐसा होिे पि िि में 

काबयि डाइऑक्साइड का स्ट्ाि खतििाक स्ति 

तक बढ़ सकता है। यह घातक हो सकता है, 

औि जीिि के धलए खतिा भी हो सकता है 

इसधलए ऑक्सीजि का इतेमाल अत्यधिक 

साििािी के साथ धकया जािा चाधहए औि 

काबयि डाइऑक्साइड की धिगिािी िखिी 

चाधहए। 

• देखभाल के दौिाि ओधपयेट्स अथिा अन्य 

बेहोश कििे िाली दिाओ ंके उपयोग की 

आिश्यकता पड़ सकती है। 

• सााँस लेिे के धलए बहाि से समथयि की 

आिश्यकता पड़ सकती है।  यह समथयि लमे्ब 

समय तक भी पड़ सकता है।    

• अगि एिेस्थीधसया की आिश्यकता हो तो जहााँ 

तक हो सके इंजेक्शि द्वािा ही एिेस्थीधसया दें।  

सांस के द्वािा एिेस्थीधसया देिे से बचिा 

चाधहए।  सक्सीधिलकोधलि डू्यशेि में िधजयत है 

औि िही ंदेिा चाधहए।   
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4. कौन से अस्पतालच ंमें डू्यशेन के मिीज़च ंके वलए 

उवचत देखभाल उपलब्ध है? 

सभी डी एम् डी िोधगयो ंको सभी चिणो ंमें अच्छी से 

अच्छी देखभाल धमलिी चाधहए। डू्यशेि की देखभाल 

बहुत व्यापक होती है इसमें शिीि के कई धहस्सो ंकी 

देखभाल शाधमल है। बीमािी, उससे समं्बधदत 

जधटलताओ ं की जााँच औि धचधकत्सीय आयामो ं की 

प्रगधत के साथ डू्यचेि से प्रभाधित लोगो ंकी जीिि 

काल बढ़ गया है। इसधलए उिके जीिि की गुणित्ता 

को सिोत्तम बिाए िखिे की आिश्यकता महसूस हुई 

है। 

कोई भी धचधकत्सक धजसको बचे् को प्रािंधभक जांचो 

के दौिाि मांसपेधशयो ंके अपधिकास का संदेह होता 

है तो उसे अन्य जांचे भी कििी चाधहए ताधक बीमािी 

का सही सही पता लगाया जा सके। मांसपेधशयो ंके 

अपधिकास का संदेह पि  मिीजो ंको उि कें द्र में भेज 

देिा चाधहए जहााँ इस प्रकाि की धबमारिओ ंके इलाज़ 

की सुधििा उपलब्ध हो। एक बाि बीमािी की पुधष्ट हो 

जािे के बाद पुिे इलाज़ की के रूप िेखा बिाई जाती 

है धजसकी खंड ग में चचाय की गई है।  डी एम् डी की  

देखभाल एक बहु-आयामी देखभाल है, देखभाल 

कििे िाली टीम में धिधभन्न लोग (धिभाग) शाधमल हैं:  

• बाल िोग धिशेर्ज्ञ (नू्यिोलॉजी) 

• फेफड़ो ंके िोग धिशेर्ज्ञ 

• हृदय िोग धिशेर्ज्ञ 

• बाल एंडोधक्रिोलॉधजस्ट् धिशेर्ज्ञ 

• धफधजयोथेिेधपस्ट् 

• हिी िोग औि पुििायस धिशेर्ज्ञ 

• जठिांत्र धचधकत्सक 

• डी एम् डी देखभाल समन्वयक  

कभी-कभी देखभाल के सभी डोमेि एक ही जगह 

पि प्राप्त कििा मुस्थिल होता है, इस स्थस्थधत में 

धिधशष्ट देखभाल प्राप्त कििे के धलए धिधभन्न अन्यत्र 

अस्पतालो ंमें इलाज़ प्राप्त कि सकते हैं।   आमतौि 

पि डीएमडी िोगी को एक साथ अलग-अलग धिशेर् 

देखभाल की आिश्यकता होती है इसधलए ये अच्छा 

होगा अगि एक ऐसे स्वास्थ्य केन्द्र की  पहचाि की 

जाए जहााँ आिश्यकता पड़िे पि सभी प्रकाि की 

िांधछत इलाज़ संभि हो।ं  

कुछ देशो ंमें इस प्रकाि के काययकािी समूह होते हैं 

जो मिीज़ो को इस प्रकाि के बहु आयामी अस्पतालो ं

के पहचाि कििे में परििािो ंकी मदद किते है।  

भाित में हमािे पास ऐसे सहायता समूहो ंकी कमी है 

लेधकि चीजें लगाताि बदल िही हैं। भाित के सभी 

स्नातकोत्ति अिुसंिाि संस्थािो ंमें डू्यशेि की 

देखभाल से समं्बधित सभी सुधििाएाँ  उपलब्ध हैं। 

इसधलए, इि संस्थािो ंके साथ धििंति औि धियधमत 

रूप से संपकय  में िहिा चाधहए। डीएमडी उपचाि के 

धलए िई दिाएं औि इलाज़ पि लगाताि शोि कायय 

धकया जा िहा है। ये सिे कें द्र इि सभी शोि कायों 

अथिा संबंधित एजेंधसयो ंद्वािा काययक्रम या िीधतयो ं

को कायायस्थन्वत   इकाइयााँ हैं इसधलए इि कें द्रो ंसे 

जुड़ा िह कि यथोधचत देखभाल महत्वपूणय हैं।  
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खंड घ : अस्पताल में देखभाल किने िाली टीम की भूवमका 

1. देखभाल के वलए एक टीम की आिश्यकता 

क्च ंहै? 

डीएमडी की बीमािी बढ़िे के साथ धिधभन्न अंग शाधमल हो 

जाते हैं इसधलए िोग के बढ़िे के साथ िोग के इलाज़ में बहु-

अिुशासिात्मक देखभाल महत्वपूणय हो जाती है। इस टीम में 

नू्यिोलॉजी, काधडययोलॉजी, पल्मोिोलॉजी, एंडोधक्रिोलॉजी, 

मिोधिज्ञाि के धिशेर्ज्ञ औि उप -धिशेर्ज्ञो ंऔि कई अन्य 

सहायक टीम के सदस्ो ंकी आिश्यकता होती है।   

टीम के सदस्ो ंद्वािा उधचत समय पि धमलकि,  एक समस्थन्वत 

तिीके से धकये गए प्रयास हि लड़के औि परििाि के परिजिो 

के जीिि की गुणित्ताको बिाए िखिे में सहायक होते हैं। 

सभी देखभाल कििे िाले सदस्ो ंके साथ में धमल कि काम 

कििे से उपलब्ध संसाििो ंका ज़्यादा से ज़्यादा उपयोग हो 

पता है।   यधद स्वास्थ्य कें द्र में देखभाल के धलए एक 

समन्वयक है तो िह मिीजो ंकी बहुआयामी देखभाल को 

व्यिस्थस्थत कििे में मदद कि सकता है।  देखभाल कि िही 

टीम के सदस्ो ंऔि परििाि के बीच में एक सेतु बि 

समन्वयक इलाज़ को सहज औि तेज़ बिा सकता है। हि 

धिशेर्ज्ञ या उप धिशेर्ज्ञ की आिश्यकता बीमािी के हि चिण 

में िही ंहोती है, इलाज़ कि िही टीम की सूची में शाधमल हैं: 

• बाल नू्यिचमसु्कलि विशेषज्ञ (डॉक्टि) : 

नू्यिोमसु्कलि धिशेर्ज्ञ /पुििायस धिशेर्ज्ञ केयि टीम 

के लीडि होते हैं। ये धिशेर्ज्ञ इलाज़ की सािे 

महत्वपूणय धिणयय लेते हैं। यही व्यस्थि िोग की प्रगधत 

पि िज़ि िखता है। धजि अस्पतालो ंमें जहां देखभाल 

कििे िाली टीम में समन्वयक उपलब्ध िही ंहोता है, 

िहां बाल नू्यिोमसु्कलि धिशेर्ज्ञ इलाज़ की 

आिश्यक सभी प्रधक्रयाओ ंमें समन्वय िखते हैं।  

• देखभाल-समन्वयक: आिश्यक सभी प्रधक्रयाओ ंमें 

समन्वय िखते हैं। िोगी, औि देखभाल कििे िाली 

टीम के सभी सदस्ो ंके साथ बातचीत किते हैं। 

समन्वयक धक्षत कििे के साथ साथ इलाज़ के धलए 

ज़रूिी संसाििो ंसे संबंधित जािकािी भी प्रदाि कि 

सकते हैं। जैसे जीिि के स्ति को बेहति बिािा, 

धित्तीय सहायता, अन्य पुििायस संसािि।  

• वफवजयचथेिेवपस्ट्: धफधजयोथेिेपी बीमािी के पता 

चलिे के समय से मददगाि धसि होती है।  

धफधजयोथेिेपी धिधभन्न कसितो ंके माध्यम से मिीज़ 

की मांसपेधशयो ंकी लमे्ब समय तक क्षमता को 

बिाए िखिे में मदद किता है।  हाथ पैिो ंके जोड़ो ं

की गधतशीलता को क्षमता के अिुसाि अधिकतम 

बिाए िखता है।  

• व्यािसावयक थेिेवपस्ट्: थेिेधपस्ट्, लोगो ंको दैधिक 

जीिि की गधतधिधियो ंको कििे के धलए सक्षम 

किता है।  यह बचे् औि माता-धपता को स्वाव्लम्बी 

बिािे में सहायक होते हैं।  थेिेधपस्ट्, 

धफधजयोथेिेधपस्ट् के साथ धमलकि धिधभन्न उपकिणो ं

को मिीज़ के धहसाब से अिुकूल बिािे में मदद कि 

सकते हैं।  

• हृदय िचग विशेषज्ञ (वदल की देखभाल) : एक 

हृदय िोग धिशेर्ज्ञ बीमािी के बढ़िे पि बचे् के धदल 

की देखभल का ख्याल िखते हैं। एक बाि बीमािी 

का पता चलिे के बाद 6-12 महीिे पि हृदय की 

जााँच कििे की जरूित होती है। 

• पल्मचनचलॉवजस्ट् (फेफड़े की देखभाल) :  

पल्मोिोलॉधजस्ट्आपकी श्वास औि खााँसी की 

मांसपेधशयो ंका ख्याल िखते हैं। एक फेफड़ो ं

(पल्मोििी) की काययक्षमता का जााँच 6-12 महीिे के 

अंति पि कििे की जरूित होती है।  

• आनुिांवशक पिामशयदाता : आिुिांधशक 

पिामशयदाता माता-धपता को भधिष्य में अपिे परििाि 

की योजिा बिािे में मदद किते हैं।  यह बीमािी को 

पीढ़ी दि पीढ़ी आगे बढ़िे से िोकते हैं।  
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• बाल वचवकत्सक एंडचवक्रनचलॉवजस्ट् (हॉमोन 

डॉक्टि) डीएम् डी  के उपचाि के दौिाि बच्ो ंमें 

हामोन्स के पि िकािात्मक प्रभाि हो सकता है। जो 

बचे् की आयु के अिुसाि कद के ि बढ़िे औि 

धकशोिािस्था के आिे में देिी, जैसी धदक्कतो ंपैदा हो 

सकती हैं। इि धदक्कतो ंकी देखिेख ये धिशेर्ज्ञ 

किते हैं।  

• जठिांि वचवकत्सक (गैस्ट्रचएने्टिचलॉवजस्ट्): 

गैस्ट्र ोएने्टिोलॉधजस्ट्, बीमािी के बढ़िे के साथ पेट 

औि आाँतो ंकी धबमारियो ं(जधटलतााओ)ं की 

देखभाल/इलाज़ किते हैं।  

• मनचिैज्ञावनक/मनचवचवकत्सक : 

मिोिैज्ञाधिक/मिोधचधकत्सक मिीज़ की भाििात्मक, 

व्यिहारिक, शैधक्षक स्ति को इष्टतम बिािे का ध्याि 

िखते हैं।  

• हिी िचग विशेषज्ञ / सजयन: हधियो ंऔि जोड़ो ंकी 

देखिेख में योगदाि देते हैं।  

• आहाि विशेषज्ञ: आहाि धिशेर्ज्ञ आिश्यकता के 

अिुसाि बचे् के आहाि औि पोर्ण की योजिा 

बिािे में मदद किते हैं। यधद िोगी लंबे समय से 

से्ट्िॉयड पि है तो धिटाधमि डी औि कैस्थशशयम के 

सेिि पि धिशेर् ध्याि देिे की आिश्यक है।  

• पुनिायस विशेषज्ञ/डॉक्टि, धफधजयोथेिेधपस्ट् के 

साथ धमलकि मांसपेधशयो ंकी क्षमता, स्थखंचाि औि 

काययक्षमता को बिाएिखिे के धलए काम किते हैं। 

बीमािी के अंधतम चिण में िे सभी उपाय किते हैं जो 

जीिि की संभि गुणित्ता को सिोत्तम बिाए िखिे में 

मदद किते हैं। 
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डीएमडी के वलए देखभाल किने िाली टीम 
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2. डू्यशेन के इलाज़ में परििाि के सदस्यच ंकी क्ा 

भूवमका है? 

एक परििाि िह इकाई है, जहााँ एक बच्ा अपिे माता-

धपता एिं भाई- बहिो के साथ िहता है, यह जीिि का 

सबसे कें द्रीय औि स्थस्थि धहस्सा होता है। परििाि सबसे 

पहला िह परििेश है जहां से डू्यशेि बचे् को प्रथम 

देखभाल धमलती है। भाितीय संसृ्कधत में  धकसी भी व्यस्थि 

की बीमािी उसके परििाि की बीमािी होती है।  परििाि के 

सदस् मिीज़ की देखभाल कििे में बहुत महत्वपूणय 

भूधमका धिभाते हैं। डीएमडी से प्रभाधित  बच्ो ं की 

देखभाल एक योजिा बि तिीके से कििे में परििाि के 

सदस् की महत्वपूणय भागीदािी होती हैं। देखभाल कििे 

िाले / परििाि के सदस् बचे् की दैधिक गधतधिधियो ंजैसे 

स्वयं की देखभाल, सू्कली धशक्षा, इिि-उिि जािे में 

सहायता औि भाििात्मक सहायता प्रदाि किते हैं।  

बीमािी के बढ़िे के साथ देखभाल देिे के प्रयास में भी िृस्थि 

हो जाती है, अब देखभाल में अधिक समय लगता है।  

परििाि के सदस्ो ं पि देखभाल का बोझ बढ़ जाता है। 

परििाि की भागीदािी के धबिा िोगी को धकसी भी प्रकाि 

की धचधकत्सीय या अन्य देखभाल िही ंदी जा सकती है। 

परििाि को शाधमल कि के िोधगयो ंको बढ़ती बीमािी के 

अिुरूप ढ़ाला जा सकता है, इलाज़ को उिके अिुसाि 

सुधििाजिक बिाया जा सकता है।  

मुख्य या प्राथधमक देखभालकताय िह है, जो िोगी को सबसे 

अधिक देखभाल प्रदाि किता है।  उसके पास देखभाल से 

जुड़ी अधिकांश धजिेदारियां होती हैं। मााँ ही अक्सि मुख़्य 

या प्राथधमक देखभालकताय होती है औि उसका देखभाल 

कििे िाली टीम में प्रमुख़ योगदाि होता है। बीमािी के 

धिधभन्न चिणो ंमें प्राथधमक देखभाल कििे िाले का सभी 

प्रकाि के इलाजो ंकी योजिा बिािे में भागीदािी आिश्यक 

है।   

देखभाल की सभी गधतधिधियो ंको दो प्रमुख िेधणयो ंमें 

बांटा जासकता है : एक एमु्बलेटिी चिण धजसमें बच्ा 

चल- धफि सकता है औि दूसिा गैि-एमु्बलेटिी चिण : 

जब बच्ा चलिे धफििे में सक्षम िही ंहोता है औि इिि- 

उिि जािे के धलए व्हीलचेयि पि धिभयि हो जाता है।  

एमु्बलेटिी चिण में की जािे िाली देखभाल :  

• धदिभि स्वयं की देखभाल कििे में सहायता 

प्रदाि कििा। बीमािी के पहले दो चिणो ंमें इि 

गधतधिधियो ंमें काम समय औि नू्यितम प्रयास 

लगता  है।  पिनु्त बाद के चिणो ंमें ये स्पष्ट रूप 

से बढ़ जाते हैं। 

• सू्कल छोड़िा औि िापस लेकि आिा। सू्कल 

के दौिाि, सू्कल की दैधिक गधतधिधियो ंमें 

सहायता प्रदाि कििा।  

• डीएमडी में मांसपेधशयो ंकी कसित के धलए 

सधक्रय औि धिस्थिय दोिो ंतिह के अभ्यास में 

बचे् की मदद कििा। 

• माताएाँ  बच्ो ंके साथ मांसपेधशयो ंके खेल में 

पूिी तिह से शाधमल हो सकती हैं। 

• पोर्ण धिशेर्ज्ञ द्वािा आहाि योजिाओ ंपि 

अमल कििा। 

• अस्पताल जािे के दौिाि लगाताि साथ िहिा 

औि अपिा सहयोग देिा।  

गैि-एमु्बलेटिी चिण में की जािे िाली देखभाल :  

• घि के अंदि या घि के बाहि सभी प्रकाि के 

स्थािान्तिण/सिकािा, जैसे धबस्ति से व्हीलचेयि पि, 

व्हीलचेयि से टॉयलेट सीट, टॉयलेट सीट से 

व्हीलचेयि, व्हीलचेयि से िाहि इत्याधद।  

• व्हीलचेयि की सहायता से आित-जाित बिाए िखिे 

में सहयोग देिा। (व्हील चेयि गधतशीलता)  

• पढ़िे औि धलखिे में मदद कििा।  

• स्वयं की देखभाल, सू्कल की शैक्षधणक या गैि-

शैक्षधणक गधतधिधियो ंमें उिकी सहायता कििा।    

• बाद के गैि-एमु्बलेटिी चिण में जब बच्ा धबस्ति पि 

पड़ जाता है तो उसे अधतरिि देखभाल की ज़रूित 

होती है। जैसे : पोलटु्यिल डर ेिेज, सााँस लेिे में 
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सहायता, धबस्ति गधतशीलता बिाए िखिा एिं 

इसकी टर ेधिंग देिा।  

बीमािी के दौिान भी लंबे समय तक आिाम औि 

गवतहीनता से बचना चावहए क्चवंक इससे बचे्  की 

दैवनक गवतविवध किने की क्षमता एकदम से घाट 

जाती है।  

एक मधहला द्वािा  देखभाल कििा सबसे बड़ी बािा धसि 

होती है क्योधंक बीमािी के अंधतम चिणो ंमें बहुत समय 

औि िम की आिश्यकता होती है औि मााँ के धलए अकेले 

संभालिा मुस्थिल हो जाता है। इसधलए ये ज़रूिी है की 

देखभाल की धजिेदारियो ंको परििाि के सदस्ो ंके बीच 

में साझा धकया जाए ताधक एक व्यस्थि धिशेर् पि पूिा 

बोझ ि आए। 

बीमािी बढ़िे के साथ, देखभाल में शाधमल होिे िाले 

परििािो ंको समय-समय पि देखभाल के धलए धििंति 

पिामशय औि प्रधशक्षण की आिश्यकता होती है। यह 

प्रधशक्षण मुख़्य रूप से बाल नू्यिोमसु्कलि धिशेर्ज्ञ अथिा 

समन्वयक द्वािा धदया जा सकता है। देखभाल कििे में 

आिेिाली बािाओ ंको दूि कििे के उपाय हैं: 

• सहायक उपकिण प्रदाि कििा जैसे: व्हील 

चेयि 

• सहायक उपकिणो ंपि प्रधशक्षण एिं पिामशय। 

• घि औि अपिे आस पास के परििेश को 

बीमािी के अिुरूप ढालिे के धलए समाज को 

इिके बािे में जािकािी प्रदाि कििा।  

• मिोिैज्ञाधिक औि भाििात्मक मुद्दो ंपि बचे् 

एिं परििाि के सदस्ो ंको पिामशय। 

• सू्कल की गधतधिधियो ंमें सहायता के धलए 

"दूसिा धशक्षक" प्रदाि धकया जा सकता है। 

• धिकलांग व्यस्थियो ं(ADIP) योजिा के तहत 

सहायता: सभी डीएमडी िोधगयो ंको मोटिाइज्ड 

टर ाइसाइधकल औि व्हीलचेयि प्रदाि की जाती 

हैं। माली मदद (सस्थिडी) 25,000 / - रुतक है 

औि 16 िर्य पूिे होिे पि धमल सकती है, कोई 

भी योजिा में ऑिलाइि पंजीकिण कि सकता 

है। 
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3. डू्यशेन की देखभाल में क्ा बाधाएं आती ंहैं? 

लम्बी बीमािी की देखभाल से संबंधित दो घटक होते हैं: 

एक है स्वास्थ्य कधमययो ंद्वािा दी जािे िाली धिधशष्ट 

देखभाल जो अस्पतालो ंतक ही सीधमत होती है; दूसिी है 

घि अथिा अिौपचारिक देखभाल जो परििाि के सदस्ो ं

या दोस्तो ंद्वािा प्रदाि की जाती है। 

के्षत्रीय स्ति पि डाक्टिो ंऔि परििाि के सदस्ो ंमें 

जागरुकता की कमी एिं बीमािी के बािे में सीधमत 

जािकािी की िजह से बीमािी की पुधष्ट होिे में बेहद 

कधठिाइयो ंका सामिा कििा पड़ता है।  इि सभी 

कािणो ंसे इलाज़ शुरू कििे में खासी देिी हो जाती है।  

यह डू्यशेि के इलाज़ में प्रमुख बािाओ ंमें से एक। लोगो ं

को उि अस्पतालो ंके बािे में पता िही ंहै जहां डीएमडी 

के इलाज़/देखभाल से संबंधित स्वास्थ्य सुधििाएं उपलब्ध 

हैं औि ये संख्या में भी बहुत कम हैं। िाष्टर ीय या िाज्य स्ति 

पि धकसी भी साियजधिक / सिकािी साइट पि ऐसे 

संस्थािो ंकी कोई पहचाि या सूची उपलब्ध िही ंहै।  कुछ 

देशो ंमें ऐसी िेबसाइट्स या सूचिा पोटयल उपलब्ध हैं जहााँ 

ऐसे संस्थािो ंके बािे में जािकािी धमल जाती है, जो 

मान्यता प्राप्त कें द्रो ंके रूप में डीएमडी देखभाल प्रदाि 

कििे में सक्षम हैं। 

 अगि कुछ लोगो ंको में इि सुधििाओ ंके बािे में पता है 

तो िे बहुत दूि स्थस्थत हैं।  अस्पतालो ंसे दूिी अधिक होिे 

की िज़ह से मिीजो ंको बाि बाि धचधकत्सा संस्थािो ंमें 

आिे में धदक्कत होती है।  कभी कभी धियधमत जााँचो ंमें 

भी देिी हो जाती है औि कभी कभी मिीज़ अस्पताल लौट 

के आता ही िही ंहै (लॉस टू फॉलो अप)। डीएमडी  से 

जुड़ी शािीरिक दुबयलताओ ंके कािण स्वास्थ्य कें द्र में 

आकि डॉक्टि को धदखािा एक भािी बािा बि सकता 

है। समय औि पैसा दोिो ंही महत्वपूणय कािण हैं जो 

स्वास्थ्य देखभाल की मांग में एक बािा के रूप में कायय 

किते हैं।  

डीएमडी की देखभाल में लगी टीम के सदस्ो ंके बीच 

समन्वय का आभाि, स्वास्थ्य पिामशय दाताओ ंऔि 

परििाि के सदस्ो ंके बीच अपयायप्त संचाि/बातचीत 

ज़रूिी देखभाल औि इलाज़ के घटको ंके अिुपालि में 

धगिािट लाती है। दुलयभ बीमारियां धचधकत्सा समुदाय के 

धलए कई चुिौधतयां पेश किती हैं, लेधकि धपछले कुछ 

िर्ों में, अिुसंिाि के प्रयासो ंसे इलाज़ में कई सुिाि आए 

हैं।  सिकाि भी इि धबमारियो ंकी तिफ ख़ासा ध्याि दे 

िही है।   

इलाज़ का दूसिा प्रमुख घटक "होम केयि" है, घि पि की 

जािेिाली देखभाल।   घि पि देखभाल आमतौि पि 

परििाि के सदस्ो ंद्वािा जाती है औि यह अिौपचारिक 

देखभाल कहलाती है। देखभालकताय धिधभन्न प्रकाि की 

सहायता प्रदाि किते हैं जैसे: िोगी को जााँच के धलए 

अस्पताल लेकि आिा, घि पि आहाि औि दिाओ ंका 

प्रबंिि कििा, कपड़े पहिािा औि सामाधजक 

गधतधिधियो ंमें शाधमल कििे में मदद कििा। िोधगयो ंमें 

जीिि की गुणित्ता बिाए िखिे के धलए होम केयि का 

बहुत महत्व है। आमतौि पि मााँ ही मुख्य रूप से घि पि 

देखभाल किती है, हालांधक देखभाल कििे में ममता औि 

औि संतुधष्ट अिुभि किती ंहैं धफि भी कभी-कभी िे भी 

कई बाि तिाि औि हताश महसूस किती हैं ।  समय 

कम धमल पािे के कािण, खुद की औि अपिे अन्य बच्ो ं

की देखभाल के धलए या िौकिी/आजीधिका कििे में 

सक्षम िही ंहोिे की िजसे से िे कभी कभी हताश भी हो 

जाती हैं।  

घि पि देखभाल के दौिाि माता धपता को मुख़्य रूप से 

धििधलस्थखत अड़चिे आती हैं :  

• मिोिैज्ञाधिक समस्ाएं : यह मूल रूप से भधिष्य में 

आिेिाली समस्ाओ ंऔि बीमािी से समं्बधित 

अधिधिततााओ ंकी आशंका से उत्पन्न होती हैं । 
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• कई बाि माता-धपता बीमािी की पुधष्ट होिे के बािज़ूद उस 

पि धिश्वास िही ंकिते हैं औि अन्य-अन्य जगहो ंसे िाय 

मश्विा किते िहते हैं, इससे इलाज़ के धलए ज़रूिी समय 

औि पैसे दोिो ंकी क्षधत होती है।   

• बचे् को गोद में उठािे, उठा के इिि उिि ले जािा या 

कििट देिा आधद शािीरिक कधठिाइयााँ भी आती हैं।  

• देखभाल कििे िाला व्यस्थि परििाि में अधतरिि भाि 

का अिुभि कि सकते हैं क्योधंक देखभाल कििे िाले पि 

मािधसक एिं  शािीरिक तिाि पड़ता है।  इसकी िज़ह से 

उसके स्वास्थ्य पि िकािात्मक प्रभाि पड़ता है जो 

देखभाल कििे में बािक धसि होता है।   

•  धिकलांगता को ध्याि में िखते हुए घि पि धकये गए 

संशोििो ंऔि िोगी को सहायता प्रदाि कििे के धलए 

संबंधित सहायक उपकिणो ंपि आिे िाला ख़चाय।  

• स्ट्र ेधचंग की कसितें, आहाि में संशोिि, सहायक 

उपकिणो ंका उधचत तिीके से उपयोग औि िोगी का 

स्वयं अपिी देखभाल कििे से संबंधित आधद उधचत 

प्रधशक्षण एिं जािकािी का अभाि। 

• अिास्तधिक या 'अंिा आशािाद' के बाद िा उिीदी औि 

धििाशा। 

यह िोग पूिे परििाि को प्रभाधित किता है। डू्यचेि से प्रभाधित 

व्यस्थि औि उिके परििािो ंके धलए मिोिैज्ञाधिक औि 

भाििात्मक मदद महत्वपूणय है। बचे् की देखभाल कि िही 

टीम से यह साझा कििा महत्वपूणय है धक आपका परििाि इस 

बीमािी से कैसे सामिा कि िहा है, धिशेर्कि नू्यिोमसु्कलि 

टीम, ताधक आिश्यकता पड़िे पि पिामशय की व्यिस्था की जा 

सके। इस पिामशय में माता-धपता तिािपूणय परिस्थस्थधतयो ंसे 

उबििे के धलए प्रधशधक्षत धकया जाता है।  कभी कभी व्यिहाि 

संबंिी बदलाि केधलए भी थेिेपी भी दी जाती है।   

डीएमडी केयि टीम द्वािा देखभाल कििे िालो ंको धियधमत 

प्रधशक्षण औि पिामशय सत्र देिा, दूि के रिशे्तदािो ंऔि सू्कल 

को भी इस देखभाल में भागीदाि बिाकि, डू्यशेि से प्रभाधित 

बच्ो ंकी देखभाल को आसाि बिाया जा सकता है।  
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4. तरुणाििा आने पि डू्यशेन की देखभाल में इलाज़ से समं्बवधत वकन बदलािच ंकी आिश्यकता 

पड़ती है?  

अब देखभाल बचे्  की िही ंियस्क की कििी है !! बचे् के 

तरुणािस्था में आते ही उसकी मािधसक एिं मािधसक जरूितें 

बदल जाती हैं।  उम्र के इस पड़ाि में मिीज़ के अपिे इलाज़ के 

सभी धिणययो ंमें भागीदािी बढ़िे के साथ स्वयं के देखभाल की 

धज़िेदािी भी बढ़ जाती है।    

इस  बदलाि के समय डीएमडी की देखभाल में कुछ बदलािो ं

को शाधमल कििा ज़रूिी हो जाता है, जैसे : धशक्षा, 

व्यािसाधयक प्रधशक्षण, व्यस्थिगत देखभाल, सामाधजक स्तिपि 

सम्बन्ध स्थाधपत कििा आधद।   

अक़्सि प्रश् उठता है "हमें इस देखभाल में बदलाि की 

आिश्यकता क्यो ंहै? जब बाल नू्यिोलॉधजस्ट् अिुभिी हैं औि 

िोगी को इतिे लंबे समय से देख िहे हैं !! तो क्या ियस्क होिे 

पि देखभाल में बदलाि की आिश्यक है? 

बचपि से माता धपता द्वािा लम्बी देखभाल की िज़ह से अन्य 

चुिौधतयां उत्पन्न हो जाती हैं।  िे बचे् के प्रधत अधतसंिेदिशील 

हो जाते हैं इस कािण बचे् में स्वतंत्र व्यिहाि का धिकास िही ं

हो पता है। बच्ा छोटी सी छोटी चीज़ के धलए माता धपता पि 

धिभयि िहता है पिनु्त जा उम्र का यह बदलाि आता है तो उसे 

अपिी ज़रूितो ंके बािे में आिाज़ उठािा मुस्थिल लगता है।  

इलाज़/देखभाल में उन्नधत्त के कािण डीएमडी से प्रभाधित 

लोगो ंका जीिि लम्बा हो गया है इसधलए अधिकांश धचधकत्सा 

धिशेर्ज्ञो ंके धलए डीएमडी के साथ िहिे िाले पुरुर्ो ं की 

समूधचत देखभाल एक िई चुिौती है।  ियस्को ंमें बीमािी के 

बािे में ज्ञाि धियधमत रूप से उपलब्ध िही ंहै। अन्तः  डीएमडी 

के ियस्को ंकी उधचत देखभाल बहुत कधठि है क्योधंक इि 

िोधगयो ंको अभी-अभी महत्त्व धमलिा शुरू हुआ है औि इसके 

धलए कुछ ही सेंटसय/ धिशेर्ज्ञ उपलब्ध हैं। ित्तयमाि स्वास्थ्य 

व्यिस्था में, धिधभन्न धिभागो ंके बीच में िोगी की देखभाल के 

धलए समन्वय अपिेआप में एक बड़ी चुिौती है। डीएमडी के 

ियस्को ंमें धिधभन्न अंग प्रणाधलयो ंके प्रभाधित होिे के कािण 

इलाज़ औि भी जधटल हो जाता है।   

कुछ बदलाि बहुत महत्वपूणय होते हैं, माता-धपता को बच्ो ं

को इलाज़ दौिाि उिको धिणयय लेिे में मदद कििी चाधहए।  

उिसे समं्बधित सभी प्रकाि के फैसले लेिे में उिको 

प्रोत्साधहत कििा चाधहए, जैसे धशक्षा एिं व्यिसाय के धिकल् 

का चयि; दैधिक जीिि में गधतधिधियााँ, गृह संशोिि औि 

परििहि के सािि। बदलाि का यह चिण ियस्क के रूप में 

डीएमडी बचे् की स्वायत्तता औि स्वतंत्रता को धिकधसत कििे 

के बािे में है।  
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5. देखभाल के दौिान आनेिाली चुनौवतयच ंपि वकस तिह काबू पाया जा सकता है? 

माता-धपता को 13 से 14 िर्य की आयु आते आते इस 

बदलाि के बािे में  सोचिा शुरू कि देिा चाधहए 

औि  मि में एक योजिा बिािी शुरू कि देिी 

चाधहए। प्रभाधित बच्ा इस भधिष्य की इस योजिा 

का धहस्सा है : 

• कौि सी सेिाएं प्रदाि कििे की आिश्यकता है, 

उन्हें कौि प्रदाि किेगा, औि उिके धलए पैसा 

कहााँ से आएगा। 

• िोजगाि/धशक्षा के धलए क्या योजिाएं हैं (आप 

क्या कििा चाहते हैं) 

• आत्मधिभयि जीिि (अधिक से अधिक  

आत्मधिभयि िहिे पि महत्त्व देिा) 

• धित्तीय योजिाएं दीघयकाधलक होिी चाधहएाँ ।   

देखभाल समन्वयक या सामाधजक काययकताय यधद 

डीएमडी देखभाल के सेंटि पि उपलब्ध है तो माता-

धपता को पूिी देखभाल कििेिाली टीम के सदस्ो ं

के बीच समन्वय स्थाधपत कििे में मदद धमलती है। 

टीम के सदस् िोधगयो ंको धिधभन्न उपकिणो ंऔि 

संसाििो के बािे में बताते हैं जो उिकी िोज़मिाय की 

गधतधिधियो ंको काफ़ी आसाि कि सकते हैं। साथ 

ही साथ िे मिीज़ो ंको इिको प्राप्त कििे में सहायता 

भी प्रदाि किते हैं। ये उपकिण बढ़ती हुई बीमािी 

के साथ मुकाबला कििे में हमािी मदद किते हैं।  

ियस्क मिीज़ में देखभाल के घटक हैं: 

इलाज़ 

• माता-धपता को चाधहए धक िे अपिे बचे् को उसके 

स्वास्थ्य से संबंधित मामलो ंमें यथाशीघ्र भाग लेिे के 

धलए प्रोत्साधहत किें। ताधक जब िोगी 14-15 िर्य की 

आयु तक पहंुचे तो िह अपिे इलाज़ के 

आिश्यकताओ ंमें रुधच लेिा शुरू कि औि उिकी 

स्वयं  िकालत भी कििे लगे । इससे मिीज अपिे 

स्वास्थ्य के प्रधत धजिेदाि मेहसूस किेगा। 

• संिेदिशील समस्ाएं जैसे असहजता, धचंता औि 

बीमािी के बढ़िे से उत्पन्न कधठिाइयााँ धकशोिािस्था 

औि ियस्को ंमें आम हैं।  इि मुद्दो ंको डीएमडी 

केयि टीम के साथ साझा कििा चाधहए ताधक जब 

भी जरूित हो, समय पि हस्तके्षप धकया जा सके।  

वशक्षा औि िचजगाि 

• बचे् को उिकी रुधचयो,ं प्रधतभाओ ंऔि भधिष्य में 

िौकिी के बािे में जाििे के धलए प्रोत्साधहत धकया 

जािा चाधहए। 

• धजिेदािी का भाि बचपि से ही डाला जा सकता 

है, यह भाििा बचे् को घि के कामो ंऔि स्वयं की 

देखभाल कििे में मदद किती है।  साथ ही बच्ा 

आत्मधिश्वास का अिुभि किता है। 

• प्रभाधित लोगो ंको सहायक प्रौद्योधगकी (एटी) का 

उपयोग एिं  गधतशीलता बिाए िखिे में मदद 

कििे िाले उपकिणो ं(व्हीलचेयि) का प्रधशक्षण 

देिे केधलए  शैधक्षक सेधटंग आदशय िाताििण है। ये 

उन्हें भौधतक बािाओ ंको दूि कििे औि दुधिया 

तक अपिी पहंुच बिाए िखिे में मदद कि सकता 

है। 

माता-धपता को व्यािसाधयक प्रधशक्षण की सुधििा 

प्रदाि कििी चाधहए। 

आिास औि दैवनक जीिन की गवतविवधयच ंके वलए 

सहायता 

पिंपिागत रूप से भाित में, डीएमडी से प्रभाधित बच्ो ंकी 

अधिकांश व्यस्थिगत देखभाल परििाि के सदस्ो ंद्वािा ही 

होती है। हालााँधक, जैसे-जैसे ये बचे् बड़े होते हैं, उिके  

देखभाल कििे िाले परिजि भी उम्रदि हो जाते हैं। अक्सि िे 

शािीरिक देखभाल प्रदाि कििे में काफ़ी कधठिाई का 

अिुभि किते हैं।. इस सन्दभय में बाहि से देखभाल कििे िाले 

व्यस्थि को धियुि कििे की आिश्यकता पड़ सकती है। 
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एडीएल के साथ सहायता ली जा सकती है, ये िे उपकिण हैं 

जो दैधिक जीिि की गधतधिधियो ंको कििे में मदद किते हैं 

तथा जीिि की गुणित्ता में उले्लखिीय सुिाि किते हैं।  पिनु्त  

िोगी औि देखभाल कििे िाले दोिो ंको ही इिके इसे्तमाल के 

धलए प्रधशधक्षत कििा आिश्यक है।   

परििहन 

एक स्थाि से दूसिे स्थाि तक जासकिे की क्षमता सीिे सीिे 

धकसी भी व्यस्थि की स्वायत्तता औि स्वतंत्रता को प्रभाधित 

किता है। यही उसके िोजगािएिं धशक्षा के धलए अिसि औि 

उसकी सामाधजक भागीदािीको भी तय किते हैं। व्यस्थि 

अपिी नू्यिोमसु्कलि केयि टीम के साथ सुिधक्षत परििहि 

धिकल्/धिकल्ो ंपि चचाय कि सकता है, इिमें शाधमल हैं: 

 

• िाहि संशोििो ंके साथ स्वतंत्र डर ाइधिंग 

• परििाि के द्वािा इसे्तमाल होिेिाले साििो में सुिाि 

• साियजधिक परििहि में प्रदाि की जािे िाली सुधििाएाँ ।   

व्यस्थिगत संबंध 

• स्वास्थ्य, मािधसक कल्ाण औि जीिि की गुणित्ता 

सुधिधित कििे के धलए सामाधजक संपकय  अतं्यत 

महत्वपूणय हैं। 

• सू्कल, साधथयो ंके साथ दैधिक बातचीत का अिसि प्रदाि 

किती है। यधद धकशोि या ियस्क प्रधतधदि इस तिह की 

बातचीत िही ंकि िहे हैं तो उन्हें साधथयो,ं स्वयंसेिी समूहो ं

औि सामाधजक समूहो ंसे जुड़िे औि जुड़िे के धलए 

प्रोत्साधहत धकया जािा चाधहए। 

 

धकशोि एिं युिा अिस्था में डीएमडी से प्रभाधित होिे पि योजिा बिािे के प्रमुख के्षत्र 
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खंड ङ: डू्यशेन से प्रभावित लचगच ंकी सहायता के वलए सहायता समूह  

आगेनाइजेशन फॉि िेयि वडज़ीज़ इंवडया ; ORDI (ओ. 

आि. डी. आई) (Organization for rare diseases India)  

यह एक िोगी-कें धद्रत, गैि-लाभकािी संगठि है। इस का 

उदे्दश्य भाित भि में दुलयभ बीमारियो ंिाले िोधगयो ंके स्वास्थ्य 

में सुिाि कििा है। इस की स्थापिा 2014 में हुई थी।  

इस संगठि का मुख्य उदे्दश्य समाज की असमािताओ ंको कम 

कििा औि यह सुधिधित कििा है धक दुलयभ बीमारियो ं से 

पीधड़त लोगो ंको भी सभी संसाििो ंका सामान्य लोगो ंकी तिह 

ही उपभोग कििे का अिसि धमले।    

संगठि इि धबमारियो ंके बािे में लोगो ंमें जागिकता  पैदा 

किता है इिसे प्रभाधित लोगो ंके धलए अलग से िीधतयां बिािे 

की पैििी किता है।  िीधतयााँ बि जािे पि उिको लागू कििे में 

योगदाि देता है। स्थक्धिकल टर ायल को भी बढ़ािा देता है।  

ओ. आि. डी. आई. ऐसे अस्पतालो ंकी पहचाि किता है जो, 

िेयि धडज़ीज़ केयि कोआधडयिेशि सेंटि (आि. डी. सी. सी.) 

कहलाते हैं। इि कें द्रो ंका उदे्दश्य है, इि बीमारियो ंसे प्रभाधित 

मिीज़ो ंको धचधकत्सा धिशेर्ज्ञो,ं बीमािी की जााँच सुधिधित 

कििे िाले कें द्रो ंतथा बीमािी से समं्बधित अन्य सभी स्वास्थ्य 

कें द्रो ंसे जोड़िा। मिीज़ो ंको इलाज़ के सभी धिकल्ो,ं धकिाय 

पे देखभाल कििे िालो ंकी जािकािी औि स्थक्धिकल टर ायल 

के धलए िाष्टर ीय अथिा अंतिायष्टर ीय पूाँजी का इंतज़ाम कििा भी 

इन्ही कें द्रो ंकाम है।  भाित का सियप्रथम आि. डी. सी. सी. 

कें द्र बंगलौि में स्थस्थत है।   

 

आि. डी. सी. सी. कें द्र विवभन्न गवतविवधयच ंका संचालन 

किता है जैसे: 

1. िोधगयो,ं देखभाल कििे िालो,ं डॉक्टिो ंआधद के बीच में 

समन्वय।   

2. बीमािी से समं्बधित जााँचो,ं इलाज़, देखभाल, धकसी धिशेर् 

इलाजो ंमें मिीज़ो ंको मदद कििा।   

3. धिशेर्ज्ञो ंके साथ धमलकि िोगी/देखभाल कििे िाले  को 

बीमािी के बािे में जािकािी प्रदाि कििा।   

4. डॉक्टि, छात्र औि िधसंग स्ट्ाफ को बीमािी से सम्बस्थन्धत 

प्रधशक्षण औि धशक्षा काययक्रम में सस्थिधलत कििा।   

5. धित्तीय औि गैि-धित्तीय सहायता  

 contactus@ordindia.in; िाष्टर व्यापी हॉटलाइि #: +91 

8892 555 000 

भाित में मांसपेवशयच ंसे सबंवधत बीमारियच ाँ  में मिीज़च ंकच 

सहायता प्रदान किने िाले संगठन :  

1. इंधडयि एसोधसएशि ऑफ़ मसु्कलि धडस्ट्र ॉफी  

2. धडस्ट्र ॉफी अधन्नधहलेशि रिसचय टर स्ट्  

3. आशा  एक  होप 

4. मसु्कलि धडस्ट्र ॉफी एसोधसएशि इंधडया  

इंवडयन एसचवसएशन ऑफ़ मसु्कलि वडस्ट्रॉफी (आई. एम्. 

डी. आि. सी.) की स्थापिा 1992 में धहमाचल प्रदेश में एक 

समाजसेिा सेिा संगठि िे की थी। यह एसोधसएशि भाित में 

मसु्कलि धडस्ट्र ॉफी से पीधड़त लोगो ं को िाहत औि पुििायस 

प्रदाि किता है औि जि जागरूकता भी पैदा किता है। ितयमाि 

में यह धफधजयोथेिेपी, हाइडर ोथेिेपी, आिुिंधशक औि 

मिोिैज्ञाधिक पिामशय, आहाि योजिा औि मिोिंजक 

गधतधिधियो ं के माध्यम से 25 िोधगयो ं के धलए साइट पि 

आिासीय देखभाल प्रदाि किता है। आधथयक रूप से कमज़ोि 

िोधगयो ंको स्वास्थ्य सम्बन्धी देखभाल औि व्हील चेयि िाममात्र 

कीमत पि या मुफ़्त में प्रदाि की जाती है।  

mailto:contactus@ordindia.in
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संपकय  कििे के धलए: 

पता: आई एम् डी आि सी  ग्राम कोठो,ं गिियमेंट सीधियि 

सेकें डिी सू्कल के धिकट, सोलि, धहमाचल प्रदेश 173212, 

फोि: 094180 54877; http://iamd.in/  

वडस्ट्रॉफी अवन्नवहलेशन रिसचय टर स्ट्, मसु्कलि वडस्ट्रॉफी 

के पूणय रूप से समाप्त किने की आकांक्षा 

धडस्ट्र ॉफी अधन्नधहलेशि रिसचय टर स्ट्  [डी. ए. आि. टी. /DART] 

डू्यशेि मसु्कलि धडस्ट्र ॉफी (DMD) पि कें धद्रत भाित की पहली 

अिुसंिाि प्रयोगशाला है। इस की स्थापिा २०१२ में िी. आि. 

एस. आिंद में की थी।  इसकी स्थापिा उन्होिें अपिे बेटे को डी 

एम् डी की पुधष्ट (2003) होिे के बाद की। 

डी. ए. आि. टी. का उदे्दश्य मसु्कलि धडस्ट्र ॉफी से प्रभाधित 

बच्ो ंऔि उिके परििािो ंको बीमािी से लड़िे में मदद कििा 

है।   

• मसु्कलि धडस्ट्र ॉफी के बािे में जािकािी प्रदाि कििा औि 

बीमािी के बािे में लोगो ंमें जागरूकता बढ़ािा।  

• बीमािी से ग्रधसत बच्ो ंको धशक्षा, िोजगाि औि 

साियजधिक स्थािो ंको मुख्य िािा  में सस्थिधलत कििे के 

धलए कायय कििा।  

• बच्ो ंऔि परििािो ंके धलए पिामशय सहायता प्रदाि 

कििा।  

• धचधकत्सा सलाह औि पुििायस सहायता 

• धिकलांग बच्ो ंकी जरूितो ंके बािे में जागरूकता बढ़ािे 

के धलए गैि सिकािी संगठिो ंके साथ धमलकि काम 

कििा।  

संपकय  कििे के धलए: 

पता: 295, 14 क्रॉस िोड, ए जी एस लेआउट, डॉलसय  

कॉलोिी, आि.ऍम.िी. २ण्  से्ट्ज, बेंगलुरु, किायटक 560094, 

फोि: 080 2341 2725; िेबसाइट: http://www.dartindia.in/ 

आशा  एक  हचप फाउंडेशि एमएिडी/एएलएस इंधडया 

आशा  एक  होप फाउंडेशि एक गैि-लाभकािी संगठि है जो 

मोटि नू्यिॉि िोग (एमएिडी) से पीधड़त लोगो ंऔि उिके 

परििािो ंको सहयोग किता है। यह फाउंडेशि िैधश्वक स्ति पि 

भाित का प्रधतधिधित्व किता है। कोई भी इस संस्थाि से मंुबई, 

बैंगलोि औि कोलकाता के ऑधफसेस के माध्यम से जुड़ 

सकता है।   इस का उदे्दश्य है एमएिडी को पूिी तिह से ठीक 

कििा औि इलाज योग्य बिािा। 

संस्था काम किती है : 

• प्रभाधित व्यस्थि को दैधिक गधतधिधियो ंको जािी िखिे में  

उन्नत यांधत्रक सहायता औि आिुधिक प्रौद्योधगकी सहायता 

सेिाएं प्रदाि किके।  

• इि धबमारियो ं से जुड़ी सभी प्रकाि के अिुसंिािो ं को 

बढ़ािा देिा। 

• धिधभन्न आधथयक औि सामाधजक िािणाओ ं िाले िोधगयो ं

औि देखभाल कििे िालो ंकी जरूितो ंको पहचाि औि 

उिको पूिा कििा। 

संपकय  कििे के धलए: 

पता: 402, गुरुप्रभा अपाटयमेंट, एस. बी. िोड, दादि िेस्ट्, मंुबई 

- 400028, महािाष्टर , भाित; , फोि:  098197 41333, 

81045464793; िेबसाइट: http://ashaekhope.com/;  

Email: ashaekhope@gmail.com, 

contact@ashaekhope.com  

मसु्कलि वडस्ट्रॉफी एसचवसएशन इंवडया  

इस संगठि की स्थापिा सि २००० हुई थी। तब से यह 

मसु्कलि धडस्ट्र ॉफी से प्रभाधित लोगो ंकी मदद कि िही है। 

इस संगठि में िोगी, माता-धपता, डॉक्टि, िैज्ञाधिक, स्वयंसेिक 

औि िे सभी शाधमल हैं जो प्रभाधितो ंलोगो ंकी मदद कििे में 

सकािात्मक योगदाि दे सकते हैं। 

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
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एसोधसएशि प्रदाि किता है: 

• मिीजो ंऔि माता-धपता को मिोिैज्ञाधिक सहायता  

• बीमािी के बािे लोगो ंमें जागरूकता फैलािा, 

• इि धबमारियो ंसे जुड़ी सभी प्रकाि के अिुसंिािो ंको 

बढ़ािा देिा। 

• सिकािी धिकायो ंके साथ बातचीत कि के िोधगयो ं

के  स्वास्थ्य सुिाि के धलए धहमायत कििा।  

• पुििायस के उपाय: जरूितमंदो ंको व्हील चेयि 

उपलब्ध किािा 

• माता-धपता औि किीबी रिशे्तदािो ंके धलए पिामशय 

सत्र आयोधजत कििा  

संपकय  कििे के धलए: 

पता: नू्य  िंबि: 6, ओल्ड 21, फोथय  क्रॉस  स्ट्र ीट, शास्त्री िगि, 

अड्याि, चेन्नई - 600 020 तधमलिाडु , इंधडया.; फोि: 73586 

82881; िेबसाइट: http://mdindia.net/;  

Email: mdindia.net@gmail.com  

 

खंड च: वनष्कषय  

“बेंगलुरु के किणिीि आिंद धसंह डू्यशेि मसु्कलि धडस्ट्र ॉफी 

(डीएमडी) से पीधड़त हैं। उन्हें तीि साल की उम्र में ही पता 

चल गया था की िे डीएमडी से प्रभाधित हैं। िह अठािह साल 

की उम्र में 2019 में सीबीएसई की कक्षा 12 की पिीक्षा में 

शाधमल हुए, इतिा ही िही ंउन्होिें पिीक्षा में 94.8% अंक भी 

हाधसल धकए। उिके धलए यह आसाि िही ंथा। डीएमडी की 

बढ़ती हुई चुिौधतयो ंके बािज़ूद उन्होिें पिीक्षा में झंडे गाड़ 

धदए। अब िह अपिे कॉलेज जीिि औि अपिे उज्जिल 

भधिष्य की तिफ़ अग्रसि हैं।“  

इस पुस्थस्तका को पढ़िे के बाद आपको यह स्पष्ट हो जाएगा 

धक यह बीमािी कैसे होती है? कैसे बढ़ती है? बीमािी के 

धिधभन्न चिण क्या हैं ?  उम्र बढ़िे के साथ साथ शिीि के अन्य 

कौि-कौि से अंग प्रभाधित होते हैं, औि इससे समं्बधित 

उपचाि एिं सलाहें क्या हैं? ताधक आप अपिी आिश्यकताओ ं

को आगे बढ़ कि बचे् की इलाज़ कि िही के टीम सामिे िख 

सकें । ऐसा कििे से आपके धलए इलाज़ की एक बेहति 

योजिा तैयाि कििे में मदद धमलेगी। आपकी यह भागीदािी 

डॉक्टि द्वािा दी गई सलाहो ंका उधचत तिीिे से पालि कििे 

में सहायक होगी। आपकी भागीदािी आपके बचे् औि पूिे 

परििाि के जीिि को ख़ुशिुमा औि बेहति बिािे में योगदाि 

देगा। अपिे बचे् के इलाज़ में आपकी अहम् भूधमका है। 

आपकी भागीदािी बचे् के स्वास्थ्य सम्बन्धी िखिखाि तक ही 

सीधमत िही ंबस्थल्क आपकी इच्छा अिुसाि आप अपिी इलाज़ 

की पिधत का चुिाि कि सकते हैं।    

आप  अपिे  बचे्  का  धसफय   इलाज़  ही अधपतु  चहुमुखी 

धिकास कि सकते हैं,  ताधक  भधिष्य में िह अधिक से अधिक 

समय  तक  आत्मधिभयि बिा िहे।   

आशा है धक यह पुस्तक बचे् औि परििाि को डू्यशेि की 

इस साथ यात्रा में मदद किेगी। धकसी भी स्वयं सेिी समूह, 

नू्यिोमसु्कलि सेंटि, औि अन्य डू्यशेि सम्बन्धी समूहो,ं 

परििािो ंऔि दोस्तो ंके साथ जुड़िा हमेशा अच्छा होता है, जो 

हि कदम पि आपकी मदद किते हैं। इस सफि में कोई 

अकेला िही ंहै। 

 

 



डॉ  अमरजीत  सिंह
डॉ  तितिक्षा  सिराड़ी            डॉ  नवीन  संख्यान  

डॉ  रेनू  सुथार                      डॉ  शंकर  प्रिंजा
डॉ  पूजा  कांसरा         डॉ  मनीषा  मालवीय  (पी  टी)
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