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NEUROMUSCULAR DISORDERS HAVE 
GAINED MORE ATTENTION IN RECENT 

YEARS DUE TO HIGH COSTS ASSOCIATED 
WITH HEALTH CANADA APPROVED 

THERAPIES. 

do the expenses incurred from not having 
therapies outweigh the costs of drugs for rare 

diseases?
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SETTING THE STAGE
• Although individually rare, more than 70,000 Canadians are affected by one of the 600 genetic and autoimmune 

neuromuscular disease (NMD) subtypes. Many NMDs are characterized by profound weakness and/or sensory loss and also 
have multisystem involvement including cardiac and respiratory failure or intellectual delay

• New disease-modifying therapies are emerging from clinical trials, robust changes happening to standards of care and 
persons with genetic and acquired NMDs are receiving more complex care at home

• In Canada, approximately 70% of health care expenditures, including physician services, diagnostic tests, and hospitalization 
expenses, are covered by government funding. Direct cost include “hospital care expenditure, physician care expenditures, 
prescription drug expenditures, dental services, vision care services and formal caregiving”. 

• The remaining 30% of health care expenses are either covered by private health plans or become out-of-pocket expense for 
patients.



MEASURING THE SOCIETAL IMPACT OF 
NEUROMUSCULAR DISORDERS

COMPREHENSIVE COSTSLIMITED DATA SOURCES

There is increasing evidence that costs 
of diseases not only arise from the 
utilization of healthcare but also from 
non-healthcare or indirect factors, 
ultimately causing financial hardship. 
Therefore, identifying the areas in which 
the socio-economic burden falls on is 
important for effective resource planning 
and allocation. 

Research on the costs of 
neuromuscular disorders is limited, in 
part because of the difficulty in 
accessing accurate information on 
healthcare resource utilization from 
public health administrative datasets, 
patient registries, claims data, etc.
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THERE IS INCREASING EVIDENCE THAT COSTS OF DISEASES 
NOT ONLY ARISE FROM THE UTILIZATION OF HEALTHCARE BUT 
ALSO FROM NON-HEALTHCARE OR INDIRECT FACTORS, 
ULTIMATELY CAUSING FINANCIAL HARDSHIP. 

INDIRECT COSTSDIRECT COSTS

• Indirect costs include patient and 
caregiver productivity loss, work loss, 
home and vehicle changes, traveling and 
accommodation for medical visits, 
assistive devices and technologies.

• Direct costs include the cost of 
treatment, medical procedures, 
hospitalizations, physician visits, home 
healthcare, and other medical costs. 
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COST TO SOCIETY FOR SIX 
NEUROMUSCULAR 
DISORDERS IS $4.7 
BILLION/YEAR

• The largest cost category was caregiver and patient lost productivity (42% of total) followed by 
inpatient stays (28% of total). 

• This study only investigated the direct and indirect costs of NMDs for a small subset of NMDs and the 
contribution of indirect costs has not been assessed comprehensively in all NMDs.

• Individuals with NMDs and their caregivers incur considerable indirect, out-of-pocket, non-medical costs 
including purchasing of medical services (e.g., personal support workers, home rehabilitation services), 
travel, lodging, home renovations (e.g., ramps) and wheelchair accessible vehicles. Individuals with 
genetic and acquired NMDs and their caregivers also experience lost earnings and productivity.



FROM A PATIENT’S PERSPECTIVE, THE 
ACTUAL OUT‐OF‐POCKET AND INDIRECT 

EXPENSES ARE MOST CRITICAL, BUT THEY 
ARE LARGELY “INVISIBLE” IN MOST 

ECONOMIC EVALUATIONS. 

The indirect costs of a large number of NMD in Canada have not been 
assessed comprehensively. Fragmented healthcare and social security 

systems within Canada contribute to the difficulties studying the burden 
of rare diseases. International comparisons are not necessarily valid due 

to differences in public and social policy. 

An improved understanding of the burden of NMDs is essential for 
governmental agencies, insurance providers, patient partners, and 

society as a whole to deliver effective supports to those individuals with 
NMD and their caregivers.



INDIRECT SOCIO-ECONOMIC BURDEN OF 
INHERITED NEUROMUSCULAR DISORDERS

• Quantify the direct and indirect financial and social burden of patients and caregivers experience with NMD, 
encompassing schooling and education achievement, HRQoL, and labour force participation and productivity. 



INDIRECT SOCIO-ECONOMIC BURDEN OF 
INHERITED NEUROMUSCULAR DISORDERS



INDIRECT SOCIO-ECONOMIC BURDEN OF 
INHERITED NEUROMUSCULAR DISORDERS
• The economic burden is conceptualized as psychosocial as well as direct and indirect costs. 
• In this study, we focus on the impact of NMDs on schooling, education attainment, labour force participation, 

quality-adjusted life expectancy (QALE), and indirect costs (lost earnings and productivity by the patient or 
caregivers attributed to NMD diagnosis). Study questionnaires are based on the existing validated and 
standardized questionnaires to measure the disease burden
⚬ To gauge the financial distress experienced by individuals with NMD and their caregivers, participants will be 

asked to complete the FACIT – COST measure of financial toxicity. 
⚬ To assess health-related quality of life and health utility, we will use a validated and standardized questionnaire, 

the Health Utilities Index (HUI®) to describe health status and to obtain utility scores of multi-attribute health-
status classification systems

⚬ Adults with NMDs are asked about absenteeism, presenteeism as well as the impairments in unpaid activity 
because of NMDs using the Work Productivity and Activity Impairment questionnaire (WPAI) 

⚬ To assess the economic cost to caregivers, we will use the Caregiver Indirect and Informal Care Cost 
Assessment Questionnaire (CIIQ) to measure, value, and estimate caregiver indirect (productivity) and informal 
care costs 

⚬ HRQoL for pediatric population is assessed using the PedsQL Neuromuscular Module Version 3.0 Parent report 
for Child.



EARLY 
FINDINGS



THERE ARE AVOIDABLE PER PATIENT 
MEDICAL COSTS AND PRODUCTIVITY 
LOSSES ATTRIBUTABLE TO DELAYED 

DIAGNOSIS 

TIMELY DIAGNOSIS AND SCREENING CAN 
SHORTEN AND POSSIBLY ELIMINATE THE 

DIAGNOSTIC ODYSSEY WHILE 
SIGNIFICANTLY REDUCING THE COST 

IMPACT OF NEUROMUSCULAR DISORDERS 
FOR INDIVIDUALS, FAMILIES, AND THE 

HEALTHCARE SYSTEM





NBS improves health outcomes for patients with SMA and is less costly 
compared with no screening; therefore, it is a cost-effective use of 
resources.
NBS for early identification and treatment of SMA versus later 
symptomatic treatment after clinical diagnosis improves health outcomes 
and is less costly and, therefore, is a cost-effective use of resources. 
Results were robust in sensitivity and scenario analyses.



THE COST OF A DELAYED DIAGNOSIS
Diagnostic inefficiencies not only results in potential of leading to costly and unecessary tests and 

treatments, but they can also push the patient beyond treatment windows, a major concern for rare 
diseases. not only results in potential of leading to costly and unecessary tests and treatments, but 

they can also push the patient beyond treatment windows, a major concern for rare diseases.



THE SOCIOECONOMIC IMPACT OF 
NEUROMUSCULAR DISORDERS EXTENDS 

BEYOND THE INDIVIDUAL PATIENT

THE IMPACT OF NMDS ON PATIENTS AND 
CAREGIVERS IS SEEN IN MANY DIFFERENT 
FACETS OF THEIR LIVES. ACCORDING TO 
NUMEROUS FAMILIES, THEIR FINANCIAL 

SITUATIONS HAVE BEEN NEGATIVELY 
AFFECTED: MANY CAREGIVERS END UP 

FORGOING OPPORTUNITIES IN BOTH 
EMPLOYMENT AND EDUCATION. MANY 

ALSO OPT TO WORK PART-TIME INSTEAD OF 
FULL-TIME.

Manuscript under 
review

“I had to quit my full time job to become my son's primary caretaker and do homeschooling 
since he was getting sick all the time. This was a loss of income.” 

-- Parent of a child with Congenital 
muscular dystrophy



THE ECONOMIC IMPACT OF CAREGIVING 

Many caregivers are feeling the financial strain that comes with caring for a loved one, which can 
be even more pronounced when budgets are tight. Whether it's the need to pay for customized 
supplies, modifications to the home, respite care, or the fact that they must adjust their regular 

work hours to provide care, today's unpaid family caregivers are absolutely feeling the weight that 
can come with this work.

There is a growing need for unpaid carers, with the cost of professional care prohibitive (and 
insufficient) for many. 

In our study, caregivers of patients with neuromuscular disorders were found to experience 
heightened feelings of emotional distress such as anxiety and depression, but also chronic health 

conditions and pain. 



LIVING WITH A NEUROMUSCULAR 
DISORDER EXACERBATES POVERTY:: 

AN INTERSECTIONAL LENS
“One of the issues that I've always sort of been faced 
with and lived with is that as soon as you're earning a 
certain amount, you are not eligible for anything.” 

-- Person with SMA

“The time required to chase money for equipment is 
substantial. We have been in receipt of much new 
equipment lately and the amount of time spent searching 
for funding, applying for funding, and chasing insurance 
companies for money is hours and hours for each 
piece.”

-- Parent of a child 
with DMD



DISABILITY WITHOUT POVERTY
QUICK CASE STUDY: 

DEFLAZACORT/CALCORT



KEY MESSAGES
• From a patient's perspective, the actual out‐of‐pocket and indirect expenses are most 

critical but they are largely “invisible” in most economic evaluations.

• Although NMDs are rare, individuals affected by NMDs (and other rare disorders) are 
“high-users” of the system. Patients with NMDs want stabilization of disease - and ‘high 
cost” drugs might slow down progression of disease and reduce need for direct medical 
expenses.

• Inclusion of caregiver outcomes and costs of informal caregiving is essential to estimate 
the true impact of new medical products from the societal perspective, particularly for 
conditions with a greater demand for caregiving, such as neuromuscular disorders. 

• The costs of neuromuscular disorders are likely underestimates: organizations like MDC 
step in to fill in gaps (e.g., fund equipment); industry partners support through PSPs;  



NEED FOR DATA. WHERE DO 
WE GO FROM HERE?

How do we capture the costs of rare diseases? 
How do we look at value of health-related 
quality of life? What information matters most? 
How can we link data sets? What matters 
most?

Let’s connect: homira.osman@muscle.ca


