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Abstract
Background and Objective  Rare diseases place a significant burden on patients, families, the healthcare system, and society. 
Evidence on the socioeconomic burden of rare disease is limited and mostly reflects diseases where treatments are avail-
able. We developed a framework encompassing recommended cost elements for studies of the socioeconomic burden of 
rare diseases.
Methods  A scoping review, conducted in five databases (Cochrane Library, EconLit, Embase, MEDLINE, and APA Psy-
cINFO), identified English language publications from 2000 to 2021 presenting frameworks developed for determining, meas-
uring or valuing costs for rare or chronic diseases. Cost elements were extracted and used to develop a literature-informed 
framework. Structured feedback was gathered from experts in rare diseases, health economics/health services, and policy 
research to revise the framework.
Results  Of 2990 records identified, eight papers were included and informed our preliminary framework; three focused on 
rare disease and five on chronic disease. Following expert input, we developed a framework consisting of nine cost categories 
(inpatient, outpatient, community, healthcare products/goods, productivity/education, travel/accommodation, government 
benefits, family impacts, and other), with several cost elements within each category. Our framework includes unique costs, 
added from the expert feedback, including genetic testing to inform treatment, use of private laboratories or out-of-country 
testing, family involvement in foundations and organizations, and advocacy costs for special access programs.
Conclusions  Our work is the first to identify a comprehensive list of cost elements for rare disease for use by researchers and 
policy makers to fully capture socioeconomic burden. Use of the framework will increase the quality and comparability of 
future studies. Future work should focus on measuring and valuing these costs through onset, diagnosis, and post-diagnosis.

1  Introduction

Rare diseases place a significant burden on patients and 
their families, as well as the healthcare system and society. 
Estimates of the number of rare diseases range from 6000 
to upwards of 8000 [1–3]. A recent analysis of Orphanet, a 
comprehensive database of rare diseases, reported that of the 
6172 clinically unique rare diseases reviewed, 72% of the listed 
diseases were genetic in origin, and 70% had a pediatric onset 
[4]. Rare genetic diseases are unique in the patient experience 
of obtaining a diagnosis, which is often a lengthy and costly 
process requiring multiple physician visits, tests, and costs 
[5–7], referred to as the ‘diagnostic odyssey’. Once diagnosed, 

treatment options are often limited as few rare diseases have 
treatments available [8, 9]. Where treatments do exist, they are 
often exceptionally expensive; in Canada ‘expensive drugs for 
rare disease’ are defined as those with a cost of >$100,000 per 
patient per year [10]. For patients, these diseases impact both 
survival and quality of life, and healthcare resource utilization 
among these individuals is often high. A Canadian study found 
that direct healthcare costs for children with genetic diseases 
were higher than children with chronic diseases (diabetes and 
asthma) and the general population [11]. Similarly, a US study 
reported that healthcare costs were three to five times higher 
among those with rare disease versus those without [12]. Out-
side of health care costs, the 'Social Economic Burden and 
Health-Related Quality of Life in Patients with Rare Diseases 
in Europe’ (BURQOL-RD) project demonstrated a significant 
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Key Points for Decision Makers 

To our knowledge, our work is the first attempt to iden-
tify a comprehensive list or framework of cost elements 
for rare disease, to be used by researchers or policy mak-
ers to fully capture socioeconomic burden.

Our framework includes cost elements that are important 
and unique to rare disease, but which were not captured 
in existing literature we assessed, including genetic test-
ing to inform treatment, use of private labs or travel out 
of the country for testing, family involvement in founda-
tions and organizations, and advocacy costs for special 
access programs.

economic burden for ten rare diseases examined, with produc-
tivity costs approaching or exceeding health care and family 
out-of-pocket spending [13]. Societal costs are substantial due 
to lost productivity among individuals with rare genetic dis-
eases and their formal/informal caregivers [14], and the eco-
nomic impact on the family network is often not discussed or 
measured when taking a healthcare system perspective [15]. 
Comprehensive and standardized estimates of socioeconomic 
burden are needed to inform policy and funding decisions, and 
for full evaluation of the impact of interventions [13].

Socioeconomic burden of disease typically considers 
costs borne by the healthcare system, other government 
sectors, and by families, as well as reduced education and 
productivity for patients and their families [16]. The foun-
dational step of comprehensively measuring the socio-
economic burden of rare disease is the identification of a 
comprehensive list of cost elements that could potentially 
be considered for inclusion. Currently, to identify the cost 
elements of socioeconomic burden, one can turn to general 
guidance on conducting and reporting economic evaluations, 
which include some examples of broad costs common to 
most diseases, such as hospitalization, physician services, 
and treatment costs (for example, see the Canadian Agency 
for Drugs and Technologies in Health Guidelines for the 
Economic Evaluation of Health Technologies: Canada [17]). 
Beyond this general guidance, there is no standardized or 
comprehensive list of cost elements generally for all dis-
eases, and none specifically for rare genetic diseases.

To address the above noted gaps and the lack of avail-
able guidance on standards for measuring and reporting the 
socioeconomic burden, there is an urgent need for a uni-
fied and comprehensive approach to estimate the full socio-
economic burden of rare genetic diseases. Therefore, the 
aim of the current study is to identify any existing frame-
works for measuring cost elements of socioeconomic bur-
den of chronic or rare diseases and to draw on expertise of 

researchers, health economists, patient advocacy groups, and 
physicians to inform the development of a standardized list 
of costs incurred by the health system, patients, and society. 
This framework is intended to provide a foundational step 
towards the comprehensive measurement of socioeconomic 
burden of rare diseases, including rare genetic disease. The 
framework can then be adapted, modified, and refined to 
fit the needs of various study designs, health systems, and 
specific rare diseases being studied. This framework can be 
used to gather empirical evidence to guide our understanding 
of key cost drivers in rare genetic disease, allowing future 
research to focus on an evidence-informed core set of cost 
elements, and best practices for measuring and valuing these 
costs.

2 � Methods

2.1 � Scoping Review

To identify frameworks of costs, a scoping review was 
conducted to identify English language studies published 
between 2000 and 2021 reporting on frameworks for identi-
fying, measuring, or valuing costs associated with chronic or 
rare (including rare genetic) diseases. Anticipating that there 
may be limited available frameworks or guidance related to 
rare genetic diseases, we also included chronic diseases that 
affect both children and adults in our search. We selected 
chronic disease given the ongoing, lifelong nature of both 
chronic and rare disease. The conduct and reporting of this 
review was guided by the PRISMA Extension for Scoping 
Reviews (PRISMA-ScR) [18].

We searched the following databases to identify studies: 
Cochrane Library, EconLit, Embase, MEDLINE, and APA 
PsycINFO. Search terms included terms related to disease 
(e.g., rare diseases, genetic; or chronic illness), economics 
(e.g., burden of illness, costs, economics, SEB), and study 
design (e.g., best practice, design, framework, guidance, 
instrument, measures, models, policies, questionnaire, struc-
ture, survey, and tools). The search strategies are presented 
in Supplement 1 of the electronic supplementary material 
(ESM). The reference lists of included papers were also 
manually reviewed to identify relevant studies.

All search results were downloaded to Covidence (https://​
www.​covid​ence.​org/​home) for de-duplication, study screen-
ing, and selection. Title/abstract screening and full-text 
review were completed in duplicate by two members of 
the research team, who independently screened all identi-
fied abstracts against established inclusion- and exclusion 
criteria. Studies were excluded if they were published prior 
to 2000, were not published in English, or did not provide 
a framework for identifying, measuring, or valuing costs. 

https://www.covidence.org/home
https://www.covidence.org/home
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Discrepancies were resolved by consensus or referred to a 
third member of the research team for the final decision.

For each of the included studies, study characteristics 
including authors, country, publication year, and disease 
area were extracted by a single reviewer. Separately, cost ele-
ments from each paper were extracted by a single reviewer 
into a list to inform the development of the literature-based 
framework. Consistent with scoping review methodology 
and the purpose of simply identifying cost elements from 
the literature, no quality appraisal was completed for the 
included studies [18, 19].

2.2 � Framework Development

Members of the study team first reviewed and extracted a 
list of the cost elements reported in each included study. 
Similar cost elements were merged to account for vari-
ability in terminology from different countries and health 
systems. Drawing on cost categories in the CADTH guide-
lines for economic evaluation [17], the literature-based 
cost elements were preliminarily grouped into the follow-
ing broad categories: healthcare system costs, costs to 
other government sectors, out-of-pocket costs to families 
or society, and education/productivity losses (Supplement 
2, see ESM). The study team then further refined this into 
granular cost categories (e.g., hospital costs, healthcare 
products and goods) and cost category elements (e.g., 
inpatient stay and ICU were listed under hospital costs) to 
create the literature-informed framework.

Feedback on the literature-informed framework was 
gathered from our expert panel through a structured feed-
back exercise conducted on Zoom. The purpose of the 
exercise was to review what was found in the literature and 
then to expand on it based on their relevant expertise and 
experience. To capture a variety of perspectives, includ-
ing clinical and advocacy/policy, the expert panel (n = 13) 
included pediatric clinicians and researchers, medical 
geneticists, health services researchers, health economists, 
and representatives from the Canadian Organization for 
Rare Disorders, Ontario Genomics, and Genome Alberta. 
The expert panel received materials about the scoping 

review methodology and results, the literature-informed 
framework, as well as questions to guide discussion and 
gather feedback. The framework was then revised to 
include cost elements not captured in the scoping review 
based on this feedback process (Fig. 1).

3 � Results

3.1 � Scoping Review

A total of 2990 records were identified. After 538 dupli-
cates were removed, 2452 titles/abstracts were screened. 
Of these, 2427 were excluded and 25 papers went on to 
full-text screening (Fig. 2). In total, eight papers [20–27] 
were included: six were selected for inclusion through 
full-text screening, and an additional two were identified 
through checking reference lists (excluded studies are 
listed in Supplement 3, see ESM).

Three of the included papers focused on rare disease, 
including hereditary angioedema (HAE) [20], Down syn-
drome [21], and a value assessment and funding process 
framework in rare diseases [22]. Bygum et al. [20] aimed 
to contextualize the burden of HAE through interviews 
with patients, developing a conceptual model to illustrate 
the hypothesized relationships between short- and long-
term health-related quality of life for patients, resource 
use, career/educational impacts and impairments, as well 
as caregiver impacts during and between acute attacks. 
Resource use elements included medication, treatment vis-
its for attacks, routine care, mental healthcare, travel costs 
for treatment and routine care visits, along with absen-
teeism, decreased productivity, and loss of employment 
[20]. Genereaux et al. (2016) sought to understand the 
parental and societal costs of raising a child with Down 
syndrome in Canada, and developed an online costing 
tool by adapting two existing cost diaries to the Cana-
dian context, which captured costs related to therapies, 
appointments, respite care, family service use, government 
benefits, transportation, and additional expenditures (e.g., 
medication, special equipment) as well as income loss due 

Fig. 1   Process used for developing a framework of cost elements of 
the socioeconomic burden of rare disease. The categories used in the 
data charting process were based on the types of costs presented in 

the CADTH Guidelines for the Economic Evaluation of Health Tech-
nologies: Canada (4th Edition) [17]
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to reduced work hours, paid and unpaid time off from work 
for parents, and care provided by friends and family [21]. 
Annemans et al. [22] outlined nine principles to improve 
the consistency of orphan medicinal products pricing and 
reimbursement assessment in Europe. The core elements 
included patient level (e.g., out-of-pocket medical costs, 
lost worktime, and home adaptations), healthcare system 
level (e.g., hospital visits, surgeries, and diagnostics), and 
societal level elements (e.g., out-of-pocket medical costs, 
lost income, and decreased productivity).

The remaining studies looked at chronic conditions, includ-
ing atopic dermatitis [23], food allergies [24, 25], and arthritis 
[26, 27]. Boguniewicz et al. [23] developed a multiple-domain 
framework, including patient-reported outcomes along with 
clinical assessments to be used in evaluating interventions in 
atopic dermatitis. Elements of resource use included physi-
cian visits, prescriptions, ER and clinic visits, as well as pay-
ment and out-of-pocket costs per physician visit and expenses 

related to disease-specific treatments, as well as productiv-
ity/absenteeism (work or school missed) by the patient and/
or their caregiver [23]. Miles et al. [24] developed a frame-
work for assessing the cost of illness for immunoglobulin 
E-mediated food allergy and food intolerance. Direct costs 
included elements such as hospital and primary care, attend-
ance in class, outreach and social care, informal care, and out-
of-pocket expenses. Indirect costs included loss of education 
and income from employment, housekeeping costs, and public 
health campaigns. Based on the Miles et al. [24] framework, 
Fox et al. [25] sought to develop a questionnaire to measure 
costs and health utility among people living with food allergies 
in Europe, which included travel costs, hospital admissions, 
cost of medication (prescribed, over the counter, and alter-
native), cost of help with domestic duties, cost of food and 
leisure and lost earnings, lost productivity, restricted activity 
days, human capital reduction, time spent seeking healthcare 
or information, and lost leisure time [25].

Fig. 2   Summary of the scop-
ing review search using the 
PRISMA Extension for Scoping 
Reviews (PRISMA-ScR) dia-
gram [18]
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Merkesdal et al. [26] undertook a comprehensive litera-
ture review to develop a standardized set of cost domains 
to be used in economic evaluations of rheumatic diseases. 
Their matrix consisted of 19 domains for outpatient costs, 
inpatient costs, other direct disease-related costs, as well 
as productivity costs [26]. Lo et al. [27] conducted a sys-
tematic review of methodologies used to assess direct costs 
for arthritis using seven domains for healthcare costs from 
Merkesdal et al. [26], including visits to physicians, allied 
health, prescription medicine, over-the-counter medicines, 
and inpatient, outpatient/emergency, and diagnostic test 
costs.

3.2 � Literature‑ and Expert‑Informed Framework 
of Cost Elements

Based on the cost elements identified in this scoping review, 
an initial literature-informed version of the framework was 
developed, which was then revised based on feedback pro-
vided by experts on our research team. More specifically, as 
shown in Fig. 3, we refined the cost categories developed 
through the scoping review which included changing the 
‘hospital cost’ and ‘medical cost’ categories into three more 
specific categories of ‘inpatient’, ‘outpatient’, and ‘commu-
nity’ cost. These categories better account for the location 
of care, which also links to who bears the cost. A separate 
category to capture costs of Government benefits was also 
added.

During the structured feedback exercise, the expert panel 
discussed several elements that were particularly salient for 
rare diseases and required more detailed categorization. For 
instance, based on the literature, we had included ‘adapta-
tions’ as a cost element, and based on expert feedback, this 
element was updated to also include educational adaptations 
(e.g., ergonomics) as well as recreational costs (e.g., use of a 
wheelchair for sports). Similarly, the transportation category 
(which captured mode of transportation) was enriched to 
capture other costs associated with travel for appointments, 
including transportation, accommodation, living costs while 
traveling, parking expenses, and out-of-country travel for 
testing or treatment. The productivity category expanded 
to also include loss of employment, early retirement, time 
spent learning about the disease and its management, and 
impact to siblings (who may also be absent from school due 
to a sick family member). Naturopathic and alternative medi-
cations and products were added to the framework. Lastly, 
we further refined care elements to include residential care, 
personal support workers, and living care arrangement costs.

During the feedback sessions, the expert panel was able to 
highlight additional cost elements unique to rare disease that 
were not captured in the literature. These additions included 
elements such as

•	 advanced testing (including genetic services, counsel-
ling or testing that would be performed after diagnosis 
to either further define the disease or inform treatment);

•	 use of private labs or travel out of the country in order 
to complete testing (e.g., biomarker panels) not offered 
through the healthcare system;

•	 costs associated with participation in research (such as 
locating studies, travel and accommodation costs) as well 
as families taking on research, starting foundations and 
organizations;

•	 sibling impacts (productivity and healthcare costs, such 
as seeing a psychologist); as well as

•	 administrative costs, which is unbillable time spent by 
physicians and their team advocating for patient access to 
medications (e.g., completing insurance forms, applying 
for special access programs); and

•	 costs associated with patient services and supports 
offered by not-for-profit and advocacy groups.

Based on the feedback provided by the expert panel, 
details were added to better characterize what types of costs 
would fall within each element by adding examples where 
possible to provide clarity for end users of the framework 
(i.e., examples were added to the allied health element to 
account for therapies that might fall under this element, such 
as occupational health or speech and language pathology).

The expert-informed framework, developed through the 
literature review and refined based on expert feedback, is 
presented in Table 1 and consists of nine cost categories: 
inpatient, outpatient, community, healthcare products/goods, 
productivity/education, travel and accommodation, govern-
ment benefits, family impacts, and other costs. Within each 
category, we have compiled 77 cost elements for consid-
eration. Some cost elements appear in multiple categories, 
which reflects that the burden of the cost may fall in vari-
ous settings. For example, in Alberta, a patient may receive 
medications or allied health services in the hospital at the 
cost of the health system, while having to pay for these in 
the community setting.

4 � Discussion

This scoping review comprehensively reviewed relevant 
literature to inform the development of a framework for 
assessing the cost elements of the socioeconomic burden 
of rare disease, including rare genetic disease. Of eight 
publications identified, notably, only three were specific to 
rare disease. We used the cost elements from the included 
papers to develop a literature-informed framework. We sub-
sequently engaged with experts in rare disease to identify 
additional costs which were not captured in the literature, 
such as genetic services, counselling or testing to inform 
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Fig. 3   Diagram illustrating changes from the literature-informed and expert-informed versions of the framework of costs elements for measuring 
socioeconomic burden of rare disease. ER emergency room, GP general practitioner, ICU intensive care unit
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treatment, use of private labs or travel out of the country for 
testing, and family involvement in foundations and organi-
zations, for consideration in our comprehensive list of cost 
elements for potential inclusion in studies of the burden of 
rare disease. The study team also identified the importance 
of what we defined as advocacy costs, which is time spent by 
physicians and their teams to access high-cost medications 
for patients with rare disease, often only available through 
special access programs. Our work is the first attempt to 
identify a comprehensive list or framework of cost elements 
for rare disease, to be used by researchers or policy makers 
to fully capture socioeconomic burden.

Despite the importance of understanding the socioeco-
nomic burden of rare disease, the evidence from existing 
literature is limited. A systematic review of cost-of-illness 
studies of ten rare diseases included in the BURQOL-RD 
project found that evidence was scarce, and was aligned with 
treatment availability rather than the prevalence or sever-
ity of disease [13]. Given that treatments are available for 
very few rare genetic diseases, this results in a substantial 
gap in our understanding of socioeconomic burden. Another 
review, examining the prevalence of rare genetic diseases, 
associated morbidity and mortality, healthcare utilization, 
and orphan drugs, highlighted variations in the types of 
costs reported, an overall paucity of cost data related to rare 
genetic diseases, and significant challenges associated with 
estimating socioeconomic burden based on currently avail-
able data [28]. Likewise, another review demonstrated a 
scarcity of cost-of-illness studies and noted a lack of data to 
inform these estimates [29]. Studies have demonstrated gaps 
in costs captured outside of medical costs, such as produc-
tivity and educational impacts, non-medical costs, and out-
of-pocket costs [29, 30]. For instance, a scoping review of 
resource use and costs in juvenile idiopathic arthritis found 
that productivity, educational impact, and family out-of-
pocket costs were not often included despite their significant 
role in childhood chronic disease, further highlighting the 
need for a standardized list of items to be considered [30].

Measuring socioeconomic burden in rare diseases poses 
unique challenges, given that many costs associated with 
rare disease are experienced outside of the health system, 
by patients, their families, and society, and are difficult to 
measure. Appropriately capturing these costs requires atten-
tion and innovative strategies moving forward. Researchers 
and patient groups need to engage with health technology 
assessment (HTA) bodies and decision/policy makers to 
mitigate the challenges in estimating socioeconomic bur-
den in the rare disease population [31], as small population 
sizes, limited evidence, lack of comparators, and high costs 
make assessing these drugs challenging under standard HTA 
processes [32–34]. For example, a study examining HTA 
recommendations for a sample of ten orphan drugs in four 
European countries reported diverging recommendations for 

six of the ten orphan drugs (list, list with restrictions, do 
not list) due to differences in evidence appraised, how the 
evidence was interpreted, and how uncertainty was man-
aged [35]. Recent comparisons of HTA processes for drugs 
for rare diseases have highlighted differences in how HTA 
bodies assess drugs for rare disease; while some HTA bodies 
have not introduced separate processes for rare disease [32, 
33], others have developed separate evaluation frameworks 
or processes for evaluating these drugs, address unique con-
siderations for these drugs in their standard processes, or 
have separate funding programs and evaluation programs 
for these drugs [33]. The recent evaluation manual of the 
National Institute for Health and Care Excellence now 
explicitly allows committees to weight decisions based on 
disease severity, consider a broader evidence base, allow 
flexibility in accepting uncertainty in specific situations 
(such as rare disease or child populations), and allow for 
managed access programs [36]. Additionally, some novel 
elements of value have been presented in The International 
Society for Health Economics and Outcomes Research 
(ISPOR) value framework and may be particularly pertinent 
to rare disease (such as equity, severity of disease, option 
and insurance value [37]) and valuing drugs for rare genetic 
disease. While commenting on what should and should not 
be included in an HTA is beyond the scope of this paper, 
our aim is that since some HTA bodies may allow for a 
societal perspective (e.g., CADTH permits societal perspec-
tive as a non-reference case [17]), this framework can be 
used to gather the required empirical evidence of key cost 
drivers for rare disease which can subsequently be used to 
inform and guide discussions to develop a more consistent 
and comprehensive approach to measuring the socioeco-
nomic burden of rare genetic disease outside of those costs 
typically considered by a health system perspective (e.g., 
hospitalizations) which are borne by patients, families, or 
society, to provide higher quality evidence to inform cost-
effectiveness analyses.

Further research is needed to identify the normative ques-
tion of what should be included in economic evaluations and 
HTA and the implications of modifying existing processes 
on downstream decision making. As noted by Sirrs et al. 
[38], given the high costs of drugs for rare disease, conver-
sations regarding appropriate funding and decision making 
are complicated by evidentiary, economic, and ethical con-
siderations; highlighting the need for transparency and high-
quality evidence in decision making regarding drugs for rare 
diseases. We acknowledge that our expert panel includes 
individuals who study rare disease, provide care for patients 
with rare disease, or advocate for patients with rare diseases 
in Canada, and therefore, have taken a stance in advocating 
for the inclusion of costs borne by patients, their families, 
and societies, which are not traditionally captured in studies 
of socioeconomic burden and HTA processes. Though our 
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framework includes a comprehensive list of cost elements, 
we understand that it is not feasible for all cost elements to 
be included in all studies (e.g., cost-of-illness studies from 
a societal perspective may encompass a wider breadth of 
elements than a cost-effectiveness analysis from a health sys-
tem perspective), and that expanding the costs included may 
have downstream implications for funding decisions and that 
therefore there may be disagreements regarding which costs 
ought to be included or excluded.

Given the heterogeneous nature of rare disease, and 
acknowledging that each disease is characterized by a 
diverse range symptoms, varying from disease to disease 
and person to person [39], it is imperative that future studies 
focus on elements of critical importance to each rare disease. 
For instance, one rare disease may require significant adap-
tations to the home to account for limited mobility, while 
another may require no home adaptations. To realize the 
potential impact of this framework, we envision research-
ers, working in collaboration with patients, will customize 
its use by selecting elements that are relevant to specific rare 
diseases. This foundational piece sets the stage for future 
research on how best to consistently measure and value the 
costs we have identified, including the creation of rare dis-
ease-specific resource use and costing surveys. Once stud-
ies have empirically measured costs to the health system, 
patients, families and society, this evidence can be used to 
identify key cost drivers for rare diseases and further refine-
ment of the framework to develop a core set of cost catego-
ries and elements, along with a list of additional elements 
that may be considered if relevant to the disease of study.

The study has several limitations. Although it is primar-
ily focused on the costs associated with having a disease 
(because the focus is on a disease, which implies having a 
diagnosis), some of these costs are also applicable to the 
diagnostic phase (i.e., when patients may be visiting physi-
cians, hospitals, and undergoing diagnostic, laboratory, and 
genetic tests). However, there are additional complexities to 
the diagnostic odyssey, given the lengthy process and high 
resource utilization involved in attaining a diagnosis of a rare 
disease [5, 6] and to comprehensively measure the burden 
of rare disease, future research should focus on costs that 
span the full pathway of rare disease, including the cost of 
the research required to develop more rapid and accurate 
diagnostic tests and therapies. The current research was also 
limited to cost elements of socioeconomic burden, and there-
fore did not account for any quality-of-life or other outcome 
measures. As both the economic impact of rare disease and 
the loss of health-related quality of life are understudied 
[14], future research should encompass quality of life and 
outcome measures into a broader framework of the full 
socioeconomic burden of rare diseases. The scoping review 
was limited to peer-reviewed literature and given the aim 
of our study; we did not critically appraise the included 

studies. To overcome any limitations of the scoping review, 
our study team included an expert panel from a variety of 
backgrounds, including clinical researchers, health econom-
ics and health services researchers, and leaders from various 
genomic and rare disease organizations.

This framework is intended to address the identification 
component of assessing cost, and future work should focus 
on both measuring and valuing these costs in the context of 
rare disease and across the full pathway of rare disease (from 
onset to diagnosis, and post-diagnosis). Standard approaches 
to the measurement of costs include the use of administrative 
health data for healthcare system costs, and family/patient 
reports for the collection of productivity impacts and out-of-
pocket costs. In the context of rare disease, use of adminis-
trative data to assess healthcare use may not be possible as 
many rare genetic diseases do not have ICD-10 codes mean-
ing these patients cannot be easily identified, and we cannot 
systematically identify associated costs. It is also challeng-
ing to identify costs directly related to rare genetic diseases 
and to separate these from routine healthcare costs. Amongst 
patients who have not received a diagnosis, additional steps 
would be required to identify individuals and retrospectively 
review and categorize costs associated with the diagnostic 
odyssey and management of symptoms. Finally, in countries 
where healthcare is different by province, state, or region, 
there are often challenges with combining data and develop-
ing national estimates of disease burden. Reliance on measur-
ing resource use from patients and parents is also limited, and 
families are not likely to be systematically recording costs. 
Sources such as the Database of Instruments for Resource 
Use Measurement (DIRUM; http://​www.​dirum.​org/​about) 
have compiled a central list of resource use instruments for 
health economists, however, the sheer number of instruments 
and differences in items considered across instruments high-
lights the need for consistent reporting standards. A recent 
study clustered methodological aspects of resource use meas-
urement into a comprehensive framework consisting of four 
domains: whom to measure, how to measure, how often to 
measure, and additional considerations [40]; these meth-
odological considerations can be applied by researchers to 
improve the measurement for economic evaluations and can 
be applied to the cost elements presented in our framework.

5 � Conclusion

We have developed a framework which identifies key cost 
categories and elements, based on the literature, and further 
developed through feedback from experts in rare disease, to 
be considered in future studies of the socioeconomic burden 
of rare disease. The goal of this framework is to provide 
a comprehensive and standardized list of cost elements as 
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guidance for researchers when designing studies to select 
elements relevant to their context. Our hope is that this 
framework will increase the quality and comparability of 
future studies of the socioeconomic burden of rare disease 
and support relevant policy and other decision-making ini-
tiatives to address the socioeconomic burden of rare genetic 
diseases in both the Canadian context and more broadly. 
Future work should focus on both measuring and valuing 
these costs in the context of rare disease, across the full path-
way from onset to diagnosis, and post-diagnosis. Given the 
unique challenges of measuring burden in this population, 
there is a pressing need for HTA stakeholders to acknowl-
edge these limitations and discuss innovative approaches and 
non-standard solutions for assessing new technologies for 
rare disease.
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