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Abstract 

Background The socioeconomic impact of rare diseases has been mostly studied at the macrolevel, but evidence 
at the microlevel is lacking, which overshadows health-related social inequalities affecting people with rare diseases, 
namely, health selection effects.

Aim This study presents an overview of employment and work ability in individuals living with rare diseases, two fac-
tors related to health selection effects.

Methods A systematic literature review was conducted using the PRISMA checklist. Three electronic databases, Pub-
Med, Embase, and Web of Science, were searched from 2013 to 2023. Eligible studies needed to investigate at least 
one work-related outcome measuring employment or work ability in individuals living with rare diseases and to com-
pare it with a control group. Indeed, including only studies with matched or standardized control groups is essential 
for ensuring the reliability and validity of research findings.

Results Of the 7,694 abstracts identified, 44 studies, including 34 rare diseases, met the inclusion criteria. Administrative 
databases were used to collect work-related data in 48% of the studies, and 73% of the studies employed matching meth-
ods for comparison. Overall, 52% of the studies focused solely on employment, 14% focused solely on work ability and 34% 
included both categories. Individuals with rare diseases were less likely to be employed or more likely to be unemployed 
than controls in 68% of the studies and 87% of the studies reported that individuals with rare diseases were more likely 
to be work disabled. Regarding work ability, 90% of the studies reported more missed work time in cases than in controls, 
and more perceived impairment at work was found in 100% of the studies.

Discussion/conclusion These results show that individuals with rare diseases tend to have poor work outcomes, 
but methodological limitations hamper the understanding of health selection effects. Implications for future research 
and policy-making are discussed.
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Introduction
A disease is considered rare when it affects fewer than 
200,000 individuals in the United States or less than 1 in 
2000 people in Europe [1, 2]. While a single rare disease 
may impact a small number of patients, collectively, these 
conditions are estimated to impact 3.5–5.9% of the global 
population, affecting approximately 263–446 million 
individuals worldwide [3].

Advancements in several rare disease treatments have 
significantly improved patients’ prospects by providing 
better symptom relief, slowing disease progression, and 
potentially introducing new curative options expanding 
life expectancy [4]. Medical progress has redirected the 
research focus towards the health-related quality of life of 
individuals living with rare diseases [5] and towards the 
socioeconomic burden or impact of rare diseases [6, 7]. 
However, the majority of studies evaluating the impact of 
rare diseases are conducted at the macro level using cost-
of-illnesses approaches, with an emphasis on economic 
features [7]. To date, there is no overview of the results 
of these macrolevel studies [6, 7], while a scoping review 
recently shed light on work participation in adults with 
rare genetic diseases and the factors associated with work 
participation [8]. However, there remains a gap in under-
standing the microlevel impact on individuals, notably 
the social impact of rare diseases and the so-called health 
selection effects.

The health selection effect refers to the idea that health 
status, e.g., having a rare disease, affects the social mobil-
ity of unhealthy individuals, who tend to drift down the 
social scale or to reach a lower socioeconomic position 
than expected considering their socioeconomic back-
ground [9]. Health selection effects are particularly at 
stake for individuals affected by diseases with childhood 
onset because of the possible difficulties experienced in 
education or work throughout life. Although more than 
70% of rare diseases are either genetic or have a paedi-
atric onset [3], health selection effects have been little 
studied in rare diseases compared to frequent chronic 
diseases with a childhood onset [10]. Thanks to medi-
cal progress, an increasing proportion of children with 
rare diseases are reaching adulthood and working age. 
Even if the effects of rare diseases on health-related qual-
ity of life are varied, a significant proportion of rare dis-
eases can result in cognitive or mobility impairment, 
and a high proportion are degenerative and life-threat-
ening [11] and/or require a considerable follow-up time 
in scarce expert centres, as multiple organ systems are 
often affected [12]. Despite variations in symptoms, rare 
diseases patients are increasingly recognized as a popu-
lation sharing common psychological and social vulner-
abilities [13, 14], and a global overview of work-related 
challenges faced by adults living with rare diseases can 

be of particular interest for policy makers, clinicians 
and researchers. In addition, it is important to recog-
nize the work outcomes of adults with rare diseases, as 
they may differ from those of adults with more common 
chronic conditions, who are typically older. These differ-
ences arise due to age-specific work-related challenges, 
since the impact of health on work life varies by age, with 
older individuals dealing with retirement concerns and 
younger ones facing employment entry barriers. Under-
standing these unique pathways can inform better inter-
ventions and policies. Currently, there is a lack of robust 
evidence in this field due to variations in research designs 
and methodologies, as outlined by a scoping review on 
work participation in adults with rare genetic disease [8]. 
For instance, an average work participation rate of 55% 
was found, but this estimate was based on studies involv-
ing young participants who may be still in school that 
may skew the results. However, being a scoping review, 
the study provides an indicative estimate rather than 
a scientifically robust figure. The lack of control groups 
matched by age and sex, coupled with inconsistent defi-
nitions of outcomes, complicates the calculation of reli-
able rates. To effectively support healthcare professionals 
and decision-makers, it is crucial to synthesize litera-
ture based on well-designed studies. This study aimed to 
bridge this gap by presenting a comprehensive overview 
of the employment and work ability of individuals living 
with rare diseases, two factors related to health selection 
effects holding particular significance for their role in 
social integration and the overall quality of life of individ-
uals [15, 16]. Moreover, this study aimed to understand if 
people with rare diseases differ in terms of employment 
and work ability compared to matched controls. Includ-
ing only studies with matched or standardized control 
groups is essential for ensuring the reliability and validity 
of research findings. It can eliminate confounding vari-
ables and help isolate the specific impact of the disease 
on outcomes like employment; it may improve compara-
bility and thus support evidence-based decision-making.

Methods
We used the PRISMA (Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses Statement) checklist 
to ensure thoroughness in conducting and reporting the 
systematic review [17]. Three electronic databases—Pub-
Med, Web of Science, and Embase—were used to con-
duct the systematic review. The protocol of the study was 
deposited on Prospero (CRD42023474673).

Search strategy
The search query consisted of two parts linked by the 
Boolean operator “AND”. In the first part, we included 
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general terms describing rare diseases (e.g., “rare dis-
ease”) and the names and synonyms of the 695 most 
prevalent rare diseases, i.e., those with a point prevalence 
or annual incidence > 1/100,000 in Europe or world-
wide registered in the Orphanet database (http:// www. 
orpha data. org/ cgi- bin/ epide mio. html), linked using the 
Boolean operator “OR”. In the second part, we included 
work-related terms connected using the Boolean opera-
tor “OR”. The terms of both parts (names of rare diseases 
and work-related terms) are displayed in Supplemen-
tal Table  S1. To refine the search, the Boolean operator 
“NOT” was used to exclude specific keywords from titles, 
e.g., studies focusing on treating rare diseases or those 
investigating the impact of the COVID-19 pandemic on 
individuals with rare diseases (Supplemental Table  S1). 
Our search was limited to original research articles pub-
lished in English between January 2013 and May 2023. 
This specific timeframe was chosen to ensure the feasi-
bility of conducting a comprehensive systematic litera-
ture review. The customized search query was uniformly 
applied across the three selected databases (Supplemen-
tal Table S1). We chose two databases that focus on bio-
medical academic literature (PubMed & Embase) and 
one that covers more scientific fields (Web of Science) to 
ensure the thoroughness of this systematic review.

Eligibility and exclusion criteria
Overall, eligible studies needed to investigate at least one 
work-related outcome measuring employment or work 
ability in individuals living with rare diseases by compar-
ing outcomes with a control group.

The studies had to be observational and include adult 
subjects with rare diseases. Studies on childhood cancers 
or traumatic brain injuries were excluded given the con-
siderable amount of literature published on those condi-
tions [18, 19].

Comparative analyses employing suitable statistical 
methods (e.g., chi-square tests, t tests, or odds ratios) 
were essential to compare work-related outcomes 
between patients with a rare disease and their respective 
controls. Studies with no matched or standardized con-
trol group or without any adjustment in the statistical 
analyses were excluded to avoid bias in the comparison 
between cases and controls.

Studies comparing work-related outcomes before and 
after the diagnosis of a rare disease within the same 
group of patients were excluded unless a control group 
was included. Similarly, studies that compared work-
related outcomes among different types, severity levels, 
grades, or symptoms of rare diseases or different treat-
ments were also excluded.

Study selection and data extraction
Of the 7694 abstracts identified through the databases 
and imported into the Rayyan software [20], 3325 
duplicates were removed, and 4,369 were screened. Of 
these, 4293 were excluded, mainly because they did 
not investigate work-related outcomes (wrong out-
come, n = 3544); reported work-related outcomes in an 
excluded population such as individuals with traumatic 
brain injury or survivors of childhood cancers (wrong 
population, n = 400); or did not include an appropriate 
design, such as a qualitative design or no control group 
(wrong study design, n = 303). Full-text screening was 
conducted for 76 reports, 44 of which met the eligibility 
criteria and were included in the review (Fig. 1).

Two reviewers (NB, TK) independently conducted the 
selection process for eligible studies. The authors were 
blinded for each other’s decisions. Any disparities in 
the extracted data were resolved through discussion. In 
cases where discrepancies persisted, a third independent 
reviewer (AD) was consulted to resolve the remaining 
conflicts. The risk of bias and the methodological quality 
were independently assessed by the two reviewers using 
a checklist adapted from the Newcastle‒Ottawa Qual-
ity Assessment Scale (NOS) for case‒control studies to 
evaluate the reliability and validity of the included stud-
ies [21]. The scale was adapted for one item that initially 
assesses the ascertainment of exposures in case‒con-
trol studies: this item was changed to specifically assess 
the ascertainment of work-related outcomes. Descrip-
tive data regarding the timing of onset and the type of 
impairment related to the rare diseases of the included 
studies were collected by web searches if such informa-
tion could not be retrieved from the manuscripts. The 
analysis was made using an a priori extraction grid. 
The results reported in each study were detailed by two 
reviewers (NB, TK) in two different grids for the two 
main categories of outcomes (employment, work ability). 
One reviewer (AD) verified the accuracy of the extrac-
tion grids. A meta-analysis was not conducted due to 
the heterogeneity of the included studies, particularly in 
terms of outcome measures, which limited the feasibility 
of pooling data in a statistically meaningful way. Thus, we 
focused on the significancy of results showing a poorer 
situation for individuals living with rare diseases: these 
significant results were considered per study and per type 
of outcome since one study could include several types of 
outcomes.

Results
Description of the included studies
The 44 studies included in the review focused on 34 dif-
ferent rare diseases [22–65]. The most studied diseases 
were Systemic Lupus Erythematosus (SLE) (5 studies), 

http://www.orphadata.org/cgi-bin/epidemio.html
http://www.orphadata.org/cgi-bin/epidemio.html
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narcolepsy, and Turner syndrome (3 studies each). Of 
these 34 diseases, 22 may exhibit cognitive or mobility 
impairment to varying degrees: 12 have a potential cogni-
tive impact, while 18 exhibited a possibility of impacting 
mobility. Of the 34 diseases included, 5 had congeni-
tal onset, 3 had only childhood onset, and 26 had either 
childhood or adulthood onset.

Table 1 presents the characteristics of the 44 included 
studies, and Supplemental Table  S2 provides the details 
for each study, including the NOS score. Almost one-
third of the studies (32%) had a score lower than 6 (Sup-
plemental Table S2). The sample size ranged from 31 to 
9312 participants. On average, the mean age at inclusion 
was 42.8 years, and 63% of the participants were women. 
Regionally, 64% of studies were conducted in Europe, and 
30% in North America. In 48% of the 44 studies, cases 
were identified using administrative databases (i.e. using 
national healthcare registries from the Nordic countries 
in 25% of studies or large health claims databases in 18% 
of studies, which came mainly from the USA). Other 
studies used existing national or local registries of rare 
diseases (16%) or relied on a retrospective study design 
using hospital records from one (14%) or several (16%) 
centres. The remaining studies used national health 

surveys or large biobanks (7%). Work-related outcomes 
were extracted for both cases and controls from admin-
istrative data in 48% of studies and from questionnaires 
in 36%; the remaining studies used questionnaires for 
cases and national statistics for controls (16%). All studies 
included matching or adjustment for age and sex. Over-
all, 32 studies (73%) were based on matching methods for 
comparison (Table 1).

Regarding the medical characteristics of controls, 30 
studies (68%) reported that the controls were free of the 
rare disease under investigation. Of these 30 studies, 
12 studies used additional methods: 4 studies excluded 
specified comorbidities [42, 43, 64, 65] but two of them 
did not provide information on the health ascertainment 
of controls [42, 43]; 4 studies matched patients and con-
trols on comorbidities using the Charlson Comorbidity 
Index (CCI) [39, 49, 60, 63], one study used the CCI and 
additional comorbidities for the matching [29], one study 
used the CCI for matching and also excluded other speci-
fied conditions associated with the rare disease inves-
tigated [56], and one study used the CCI for subgroup 
analyses [54]; in addition, controls were self-reported as 
healthy in one study [25]. The 14 studies with no match-
ing or adjustment on medical characteristics (32%) 

Fig. 1 PRISMA flow diagram for new systematic reviews [17]
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mainly used reference data from the general population 
(Supplemental Table S2).

Overall, 23 studies (52%) matched cases and controls 
using social variables: 15 studies only used an ecologi-
cal variable (place of residence in 14 studies [22, 24, 28, 
34–36, 44, 46, 48, 50, 51, 55, 56, 61] and place of birth 
in one study [62]), six studies included individual-level 
variables such as income, education, employment status, 
or race [23, 45, 52, 60, 63, 65] and two studies included 
type of insurance [27, 31]. In addition, four studies (9%) 
used other methods than matching to consider the social 
features of controls: two studies used siblings or friends 
to recruit controls [25, 26], and two studies adjusted 
the analysis using socioeconomic variables [53, 57]. 
The social characteristics of participants were not con-
trolled in the 17 remaining studies (39%) (Supplemental 
Table S2).

The 44 studies included 19 different types of outcomes, 
which are displayed in Table  2 for a global overview of 
the results. These 19 outcomes were categorized into two 
main categories: 1) employment status, such as whether 
individuals are employed, unemployed, or receive a dis-
ability pension, and 2) work ability, which can be stud-
ied from two perspectives, namely, absenteeism (e.g., 
missed work time because of health) and presenteeism 
(e.g., self-perceived impairment at work). A few studies 
based on administrative data also included a third cat-
egory of outcome identified as “work loss”, combining 
the two main categories of outcomes (employment status 
and work ability), as they merged insurance data on dis-
ability pensions and sick leave benefits into a single meas-
ure (Table 2). Overall, 52% of the studies (n = 23) focused 
solely on employment, 14% (n = 6) focused solely on work 
ability and 34% (n = 15) included both categories. Stud-
ies including outcomes on work ability or work loss were 
more likely to rely on administrative data (48% of the 21 
studies) than studies focusing exclusively on employ-
ment outcomes (26% of the 23 studies) (Supplemental 
Table S2).

1) Narrative synthesis of the results: Employment status
The results regarding employment status are detailed for 
each study in Table 3, while Table 2 shows a global over-
view of the results for each type of outcome. The out-
comes related to employment status were explored across 
38 studies and 31 rare diseases, encompassing a total of 
69 different results on i) employment (n = 29), ii) unem-
ployment (n = 21), and iii) disability (n = 19) (Table  2). 
A poorer employment status for individuals living with 
rare diseases was found in 46 out of 69 results (Table 2), 
with at least one significant result in 31 out of 38 studies 
(Table 3).

i) Employment: At least one of the work-related out-
comes was poorer for individuals with rare diseases than 
for controls in 68% of studies (n = 15/22). In most studies, 

Table 1 Characteristics of included studies (N = 44)

Characteristics

Country N %

Europe 28 63.6

North America 13 29.5

Other 3 6.8

Number of cases

 < 100 9 20.5

 100–299 13 29.5

 300–1000 13 29.5

 > 1000 9 20.5

Mean age of cases at the time of the study

 < 30 years old 5 11.4

 30–50 years old 26 59.1

 > 50 years old 13 29.5

Recruitment of cases

 National healthcare registry 11 25.0

 Large health claims databases 8 18.2

 Multicenter retrospective study 7 15.9

 Single center retrospective study 6 13.6

 Single center prospective registry 3 6.8

 National population-based health surveys or cohorts 3 6.8

 Local healthcare registry 2 4.5

 National rare disease registry 2 4.5

 Multicenter prospective RD registry 2 4.5

Recruitment of controls

 Local/National administrative registry 19 43.2

 Large health claims databases 8 18.2

 National statistics 7 15.9

 National population-based health surveys 6 13.6

 Siblings, friends 2 4.5

Not stated 2 4.5

Source of work-related data in cases

Administrative data 21 47.7

Questionnaire 23 52.3

Source of work-related data in controls

Administrative data 23 52.3

Questionnaire 14 31.8

National statistics 7 15.9

Method of comparison with controls

Matching 33 75.0

Standardization 8 18.2

Adjustment or subgroup analyses 3 6.8

Quality assessment score (Newcastle–Ottawa)

 < 6 14 31.8

6 16 36.4

 > 6 14 31.8
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Table 3 Results regarding employment status

Ref Region Rare disease(s) Timing of onset Possible 
cognitive 
impairment

Possible 
mobility 
impairment

Age* Significant results 
showing a poorer 
outcome for 
individuals with a 
rare disease (cases)

Non-significant (NS) 
results or opposite 
result

[21] E Acute hepatic por-
phyria

C/A No No 31 Cases more likely 
to receive a disability 
pension

_

[22] E Sarcoidosis C/A Yes Yes 30–39 Cases less likely to be 
in paid work

_

[23] O Childhood onset 
multiple pituitary 
hormone deficiencies 
(COMPHD)

C Yes Yes 30 Cases less likely to be 
employed
Cases more likely 
to be seeking work
Cases more likely 
to be unemployed 
because of health

_

[24] NA Systemic lupus ery-
thematosus

C/A Yes Yes 18–34 Cases less likely to be 
full time employed
Cases more likely 
to be unemployed 
because of health

Being in part time 
employment (NS)
Seeking work (NS)

[25] NA Narcolepsy C/A No No 41 Cases have more 
days of short-term 
disability

_

[27] NA Dermatomyositis, 
Polymyositis

C/A No Yes 49 _ Number of disability 
days (NS)

[28] NA Idiopathic lung 
disease, Idiopathic 
nonspecific interstitial 
pneumonia, Chronic 
hyper-sensitivity 
pneumonitis

C/A No No 69 Cases less likely to be 
employed

_

[29] NA Systemic sclerosis C/A No Yes 58 Cases having more 
disability days

_

[30] E Hemophilia Birth No No 41 Cases less likely to be 
employed
Cases more likely 
to be seeking work
Cases more likely 
to be inactive
Cases more likely 
to be in part time 
employment

_

[31] NA Fibrotic CTD-ILD C/A No No 60 Cases less likely to be 
employed

_

[32] NA Juvenile idiopathic 
arthritis

C No Yes 19 _ Being employed (NS)
Being unemployed (NS)
Being disabled (NS)

[33] E Sjögren’s syndrome C/A Yes Yes 46 Cases more likely 
to receive a dis-
ability pension 2 y. 
after diagnosis

Receiving a disability 
pension at diagnosis 
or 1 y. after (NS)

[34] E Sjögren’s syndrome C/A Yes Yes 63 _ Being unemployed (NS)

[35] E Juvenile idiopathic 
arthritis

C No Yes 34 _ Being unemployed (NS)

[36] E Turner Syndrome Birth Yes No 28 Cases more likely 
to be unemployed 
because of health

Being in paid work (NS)
Seeking work (NS)
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Table 3 (continued)

Ref Region Rare disease(s) Timing of onset Possible 
cognitive 
impairment

Possible 
mobility 
impairment

Age* Significant results 
showing a poorer 
outcome for 
individuals with a 
rare disease (cases)

Non-significant (NS) 
results or opposite 
result

Systemic lupus ery-
thematosus

C/A Yes Yes 55 Cases less likely to be 
in paid work
Cases more likely 
to be unemployed 
because of health

_

[38] NA Systemic sclerosis C/A Yes Yes 55 _ Being in paid work (NS)
Unemployment 
because of health (NS)

Sjögren’s syndrome C/A Yes Yes 55 Cases more likely 
to be unemployed 
because of health

Being in paid work (NS)

[39] E Systemic lupus ery-
thematosus

C/A Yes Yes 42 Cases more likely 
to receive a disability 
pension

_

[41] O Retinitis Pigmentosa C/A No Yes 44 Cases less likely to be 
employed

_

[42] E Idiopathic/genetic 
generalized epilepsies 
(IGEs)

C Yes Yes 35 Cases more likely 
to be inactive

[43] E Myasthenia gravis C/A No Yes 43 Cases more likely 
to be inactive

_

[44] E Systemic lupus ery-
thematosus

C/A Yes Yes 33 Cases less likely to be 
employed

_

[45] E Systemic lupus ery-
thematosus

C/A Yes Yes 33 Cases more likely 
to be in part time 
employment
Cases more likely 
to be disabled

_

[46] E Turner Syndrome Birth Yes No 41 Cases more likely 
to receive a disability 
pension

Being employed (NS)
Being in part time work 
(NS)

[49] E Narcolepsy C/A No No 20 Cases more likely 
to be unemployed

_

[50] NA Acromegaly C/A No Yes 48 Cases have more 
short-term disability 
days

_

[51] E Hemophilia Birth No No 16–44 Cases less likely to be 
employed

_

[52] E Atrial Septal Defect Birth No No 30 Cases less likely to be 
employed
Cases more likely 
to be seeking work
Cases more likely 
to receive a disability 
pension

_

[53] E Pulmonary Arterial 
Hypertension

C/A No No 62 Cases less likely to be 
employed
Cases more likely 
to receive a disability 
pension
Cases have more dis-
ability days

_

[54] NA Non-infectious poste-
rior uveitis, Panuveitis

C/A No Yes 48 Cases more likely 
to receive a long-term 
disability pension
Cases have more dis-
ability days

_
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employment was assessed as “being employed” (whether 
paid or not, whether working full-time or part-time). 
The results regarding paid work or work time (working 
part-time or full-time) were more contrasted than those 
for “being employed” (50% versus 68% showed a poorer 
situation for cases respectively) (Table  2). In contrast, 
one opposite result was detected, with significantly more 
employed patients with Turner syndrome than controls 
[58].

ii) Unemployment: There was significantly more 
unemployment in rare disease groups than in controls 
in 68% of studies (n = 10/15). The results were very likely 
to show a poorer situation for patients when “unemploy-
ment because of health” was the outcome of interest 
(6/7 results were significant) compared to results based 
solely on “unemployment” (1/5 result being significant) 
(Table 2).

iii) Disability: There were significant differences 
between cases and controls in 87% of studies (n = 14/16) 
assessing disability, showing that patients were more 
likely to, for example, be on a disability pension, be work 
disabled, or have a greater number of days of disability 

compared to their controls (Table 2). Notably, significant 
differences in disability might not immediately manifest 
but might develop over time, as observed with longitudi-
nal follow-up [35].

In summary, individuals with rare diseases gener-
ally exhibited significantly lower employment rates and 
greater disability rates than controls, with less clear pat-
terns found regarding “unemployment” (i.e., when the 
outcome did not specifically target “health-related unem-
ployment”). In addition, all 5 studies on SLE reported sig-
nificantly worse employment situations for patients [26, 
40, 41, 46, 47]. In contrast, childhood-onset Juvenile Idi-
opathic Arthritis (JIA) did not significantly differ in any 
of the outcomes studied, in terms of employment, unem-
ployment, or work disability [34, 37]. Notably, for Turner 
syndrome patients, while no significant difference was 
found in unemployment [38] or employment rates [38, 
48], significantly more cases were observed to be perma-
nently sick or disabled [38] or on disability pensions than 
in controls [48] (Table 3).

Table 3 (continued)

Ref Region Rare disease(s) Timing of onset Possible 
cognitive 
impairment

Possible 
mobility 
impairment

Age* Significant results 
showing a poorer 
outcome for 
individuals with a 
rare disease (cases)

Non-significant (NS) 
results or opposite 
result

[55] E Crouzon Syndrome Birth Yes No 35 _ Being employed (NS)
Being full-time 
employed (NS)
Being unemployed (NS)

[56] NA Turner Syndrome Birth Yes No 38 _ Cases more likely to be 
employed (opposite 
result)_

[57] E Juvenile Dermatomy-
ositis

C Yes No 21 Cases less likely to be 
employed

_

[58] NA Narcolepsy C/A No No 47 Cases more likely 
to be long-term 
disabled

Being active (NS)

[59] E Hypersomnia C/A No No 50–59 Cases less likely to be 
in paid work

_

[60] E Congenital adrenal 
hyperplasia

Birth No No 20–50 Cases more likely 
to receive a disability 
pension

Being employed (NS)

[61] E Bladder pain C/A No No 48 _ Being inactive (NS)

[62] E Meningococcal 
meningitis

C/A Yes Yes 35 Cases less likely to be 
employed
Cases more likely 
to receive a disability 
pension

_

[63] E Aneurysmal Suba-
rachnoid Haemor-
rhage

C/A Yes No 58 Cases more likely 
to be unemployed 
because of health

_

Abbreviations. Ref. Reference, NA: North America, E: Europe, O: other, C: Childhood, C/A: Childhood/Adulthood, y.: year
* Mean age at study or most prevalent age group of cases
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2) Narrative synthesis of the results: work ability and work 
loss
Table  4 presents detailed results related to work abil-
ity and work loss per study, while Table 2 shows a global 
overview of the results per type of outcome. A total of 47 
results were explored in 21 studies assessing i) absentee-
ism (29 results), ii) presenteeism (12 results) and iii) work 
loss (6 results) (Table  2). Overall, a significantly poorer 
situation regarding work ability or work loss was found 
for individuals with rare diseases in 95% of the studies 
(n = 20/21) (Table 4).

i) Absenteeism, primarily measured by the number of 
sick leave days or the percentage of work time missed due 
to health issues, demonstrated at least one significant dif-
ference in 90% of the studies (n = 18/20) (Table 2). Results 
were less likely to be significant when the outcome was 
a continuous variable (e.g., number of hours of missed 
work) compared to a dichotomized variable (yes/no). 
Notably, in two studies, three outcomes initially showed 
no significant differences but became significant only two 
or five years after diagnosis or throughout the entire fol-
low-up period [35, 56] (Table 4).

ii) Presenteeism was explored in 6 studies primar-
ily through the impairment experienced at work due to 
health, whether through a dichotomized outcome or out-
comes measuring the proportion of impairment or work 
capacity. Overall, work impairment was significantly 
worse for individuals with rare diseases across 100% of 
studies (n = 6/6) (Tables 2 and 4).

iii) Work loss, which combines days of disability and 
days of sick leave recorded in administrative databases, 
was found to be worse for patients in 100% of studies that 
included this outcome (n = 5/5) (Tables 2 and 4).

In summary, employed individuals with rare diseases 
generally experienced significantly more sick leave days, 
missed more work time than did controls and felt more 
impaired at work (Table 2).

Discussion
This systematic review, encompassing 44 peer-reviewed 
articles, provides valuable insights into how rare diseases 
are associated with individuals’ employment status and 
work ability, trying to acknowledge the less-explored 
health selection effects. Indeed, 87% of studies found 
that individuals with rare diseases were more likely to be 
work disabled than controls, experienced more absentee-
ism (90% of studies), or experienced more impairment at 
work (100% of studies). These findings underscore a gen-
eral hindrance to employment and work ability posed by 
rare diseases. In particular, work ability was deteriorated 
in almost all studies, irrespective of the disease charac-
teristics (such as physical or cognitive limitations, organ/
system affected, or timing of onset).

Regarding employment, the associations of rare dis-
eases with disability and health-related unemployment 
are in line with other studies showing a greater disability 
rate in individuals with chronic diseases such as cancer, 
cardiovascular diseases, diabetes, lung disease, or arthri-
tis [66–68]. In this review, the timing of onset of the rare 
disease was not found to be of particular importance 
since almost all studies which included this outcome 
found a higher disability rate in patients. This contrasts 
with frequent chronic diseases, where age at diagnosis 
and illness duration are associated with chances to par-
ticipate in the labour market [69]. However, given the 
small number of studies with a childhood onset included 
in this literature review, further investigation into the 
impact of age at onset across a broader range of diseases 
might be warranted.

Regarding work ability or work time, although indi-
viduals with rare diseases had higher disability rates than 
controls in the included studies, a majority of working-
age adults with rare diseases were employed. Almost 
all studies, whether they evaluated absenteeism several 
years after diagnosis or shortly after diagnosis, reported 
a worse situation for patients, probably reflecting the 
impact of physical and possibly psychological symptoms 
on work ability. Moreover, employed patients with rare 
diseases were more likely to work part-time than controls 
[26, 32, 47], possibly because of the time required for 
medical follow-up and/or the limitations associated with 
the disease. These patterns of absenteeism or part-time 
employment are also found in individuals with frequent 
chronic diseases [66, 70].

The results of this literature review tend to show an 
impact of rare diseases on work, illustrating health selec-
tion effects. Indeed, disability or health-related unem-
ployment significantly contributes to socioeconomic 
poverty and increases the probability of downward 
mobility [71]. In addition, both absenteeism and part-
time work may result in lower income and capital accu-
mulation [72]. Yet, the methodological limitations of the 
included studies hamper the understanding of health 
selection effects. Indeed, since most rare diseases are 
genetic and have a paediatric onset, the direction of cau-
sality is more likely to be unique, with the disease nega-
tively influencing work-related outcomes. However, some 
rare diseases involve epigenetic pathways [73] and/or can 
be related to occupational exposure, especially rare lung 
diseases. Reverse causality is thus possible, with inequali-
ties in incidence leading disadvantaged populations to be 
overrepresented in cases, who may subsequently be more 
likely to have a poor work situation because of their soci-
oeconomic background. In this review, 39% (n = 17) of 
the studies included diseases potentially related to occu-
pational exposure or environmental factors, and only 32% 
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(n = 14) were conducted on paediatric-onset diseases. 
This result is likely influenced by challenges in identify-
ing adults with rare diseases that manifest in childhood. 
The reasons for this are twofold. First, in studies origi-
nating from clinical settings or rare disease registries, 
approximately half of the patients may be lost to follow-
up after transitioning to adult care [74]. This is a signifi-
cant barrier to identifying these individuals in adulthood. 
Second, general registries are often reliant on the Inter-
national Classification of Diseases (ICD) system. The 
ICD-10 provides specific codes for only a limited number 
of rare diseases (approximately 5%) [75], limiting their 
identification in such databases. Rare diseases linked to 
occupational exposure, which are more likely to occur 
in adulthood, may be easier to identify due to adminis-
trative requirements associated with these conditions 
and may explain the high proportion of diseases with 
an adult onset potentially related to occupational expo-
sure or environmental factors in our literature review. 
An adjustment for education could help in the measure-
ment of the impact of rare diseases on work, but only 5 
studies controlled for the effects of education on labour 
force participation [23, 53, 60, 63, 65], thus reducing 
our understanding of health selection effects. Further-
more, as time passes, individuals with rare diseases may 
become less able to cope with the demands of the job, 
and this may be compounded by the time-consuming use 
of medical services and frequent sick leaves, especially for 
patients in physical occupations. Only one study matched 
cases and controls on the type of occupation [52], limit-
ing the understanding of the interplay between health 
and social inequalities [76]. Finally, impairment at work, 
absenteeism or part-time work may negatively impact 
career development, but only a few studies included in 
this literature review used a longitudinal design [24, 28, 
35, 45] and none of them investigated the effects of hav-
ing a rare disease over the life course to show the poten-
tial relationships between absenteeism/presenteeism and 
subsequent exit from the labour force.

While individuals with rare diseases experience 
employment challenges, these are probably mediated by 
disease-specific characteristics, in particular for individu-
als with significant cognitive impairments, who may face 
greater challenges. Other research, even if not including a 
longitudinal follow-up or a case–control design, provided 
some fruitful insights into the determinants of work par-
ticipation of rare disease patients, highlighting the fac-
tors negatively associated with employment, including 
disease-related factors (such as disease severity, fatigue, 
pain, depression, and reduced quality of life) or social 
factors (lower education levels, higher age) [8]. Disease-
related factors can for instance explain the poorer out-
comes of patients with SLE compared to outcomes of 

patients with JIA highlighted in the results of our litera-
ture review. Indeed, SLE is a chronic autoimmune disease 
that often involves multiple organs, including the kid-
neys, heart, and central nervous system with significant 
physical limitations and reduced health-related quality of 
life [77] making consistent employment more challeng-
ing. While JIA can cause joint inflammation and dam-
age, long-term remission or low disease activity is more 
achievable in JIA [78], which may reduce its impact on 
employment outcomes. On the other hand, the study 
with an opposite result showing more employed female 
patients with Turner Syndrome may actually reflect 
a positive impact of the disease on work attainment, 
potentially due to the fact that, in this study, women with 
Turner Syndrome were less likely to marry and have a 
family. These factors significantly impact work ability 
among women, as family responsibilities and caregiving 
roles can influence employment choices, working hours, 
and career progression. The reduced likelihood of family-
related obligations in this population may enable higher 
rates of participation in the workforce, potentially con-
tributing to the observed employment advantage [58].

It is important to highlight other methodological pit-
falls of the included studies for future research. Indeed, 
the absence of findings (i.e., studies not showing a poorer 
situation for cases) seems to be related to methodological 
aspects, with nonsignificant results mainly found in stud-
ies on young adults [26, 51] or with a small sample size 
[34, 40, 57]. In addition, nine studies were based on data 
from questionnaires completed by patients from a single 
institution, with possible cumulative bias related to the 
recruitment of patients and their participation in a ques-
tionnaire study [79].

Future research perspectives can be derived from this 
literature review. First, studies on work-related out-
comes should exclude young adults (< 25 years old) who 
may not have finished education to show the effects of a 
given disease on work. Secondly, a large set of studies was 
excluded because they were only descriptive and failed 
to include an analytic approach (e.g., no control group 
or no appropriate statistical analysis). A matched control 
group is essential to accurately establish health selec-
tion effects, as it allows for a direct comparison between 
individuals with a specific condition and those without it 
while controlling for confounding variables such as age, 
gender, education, occupation and socioeconomic sta-
tus, or comorbidities. By matching the control group to 
the patient group, researchers can isolate the impact of 
the disease itself on employment outcomes, rather than 
attributing observed differences to unrelated demo-
graphic, social or medical factors. Given the importance 
of comorbidities in rare diseases, an adjustment is very 
important to understand the specific effect of a given 
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rare disease, while the exclusion of some conditions in 
controls makes the interpretation of results complex 
and hampers comparisons between studies. Further-
more, only one study included analyses adjusted for a 
psychiatric diagnosis, although there is a known associa-
tion between unemployment and mood-affective disor-
ders such as depression, which is highly correlated with 
absenteeism in the general population [80] and which can 
be frequent in individuals living with rare diseases [81]. 
Most importantly, comparisons of cases and controls 
should include social factors such as education or occu-
pation to avoid methodological bias since employment-
related outcomes are closely related to these factors in 
the general population [82]. Third, longitudinal research 
controlling for medical or social characteristics should be 
carried out to investigate more rigorously health selec-
tion effects, whether they follow one outcome over time 
(e.g., employment), or whether they try to measure the 
effect of absenteeism on the employment or social mobil-
ity of patients. In addition, employment or unemploy-
ment needs to be clearly defined and calculated, using 
international classifications or those used in international 
surveys to facilitate comparisons. Indeed, studies inves-
tigating “unemployment” without making a distinction 
between the different reasons for unemployment (i.e., 
including in the same group homemakers, students, indi-
viduals actively seeking work, and those unable to work 
because of health) can mask significant differences. Other 
research designs, such as descriptive cross-sectional 
studies, longitudinal studies, and qualitative in-depth 
studies, are also crucial for advancing our understanding 
of the impact of rare diseases on work. Descriptive and 
multivariate analyses can offer important baseline data, 
while longitudinal studies can help establish causal rela-
tionships and evaluate interventions. Furthermore, quali-
tative research that captures patients’ own experiences 
and perceptions provides valuable insights into the lived 
realities of individuals with rare diseases, complementing 
quantitative findings.

Finally, contextual elements such as welfare system 
organization and cultural norms play a significant role in 
determining employment outcomes for individuals with 
disabilities, including those with rare diseases. Employ-
ment rates among individuals with disabilities vary across 
regions [83], with different cultural and societal attitudes 
towards disability and policy frameworks potentially 
influencing work outcomes. For example, countries with 
a robust welfare system and greater cultural acceptance 
may provide more comprehensive support for individuals 
with rare diseases, facilitating higher employment rates. 
Conversely, in regions where such support is less struc-
tured or with less inclusive policies, employment par-
ticipation may be lower. In future research, it would be 

valuable to explore how these contextual factors interact 
with other dimensions to shape employment outcomes.

Strengths and limitations
This literature review includes 44 studies and provides, 
to our knowledge, an important overview of the effects 
of rare diseases on work at the individual level in studies 
with robust methods. We aimed to ensure a rigorous sys-
tematic review by following the PRISMA checklist [17]. 
In the three electronic databases searched, we included 
the names of 695 rare diseases with a point prevalence or 
annual incidence > 1/100,000, as the probability of finding 
eligible studies was greater than for diseases with a lower 
incidence/prevalence. Although generic keywords related 
to rare diseases (e.g., “rare”) were included in the search 
strategy, we acknowledge the possibility of missing some 
publications. The selection process for eligible studies 
and data extraction was conducted by two independent 
reviewers, with the consultation of a third independent 
reviewer to resolve any conflicts, minimizing potential 
biases related to the selection of articles.

A limitation of this systematic review is the generaliz-
ability of the results reported in the included studies. 
Only studies written in English and published between 
2013 and 2023 were examined. Most of the studies were 
conducted in Europe and North America, limiting the 
generalizability of the findings to high-income coun-
tries. Furthermore, this literature review included only 
34 rare diseases, which is little considering the 6000 rare 
diseases registered in databases such as Orphanet [3] or 
the 695 rare diseases with a point prevalence or annual 
incidence > 1/100,000 included in the search strategy. 
Yet, this little number of rare diseases is comparable to 
the one found in a scoping review on work participation 
in adults with genetic rare diseases, which found articles 
on 33 rare diseases solely, even if published from 2000 
on and using very different designs, including qualita-
tive studies [8]. This limitation may reflect the difficulties 
of gathering enough cases to conduct quantitative stud-
ies for numerous rare diseases and emphasizes the need 
to investigate a broader range of rare diseases to ensure 
a comprehensive understanding of employment-related 
outcomes in this population. In addition, in most of the 
studies, patients were diagnosed in adulthood, which 
does not reflect the epidemiology of rare diseases. The 
skewed selection of diseases may limit the generalizabil-
ity of our findings. This limitation is likely due to chal-
lenges in identifying adults with childhood-onset rare 
diseases, particularly in clinical settings and registry 
studies, as well as the constraints of the ICD system.

We did not explore the underlying mechanisms of 
unemployment or work inability, particularly in terms of 
comorbidities, psychological burden associated with the 
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disease, or societal norms of the firms, since this infor-
mation was not consistently provided in the studies. Only 
half of studies matched cases and controls using social 
variables such as education, which is a limit of studies 
potentially limiting the results of this literature review. 
We chose to highlight the existence and significance of 
differences between cases and controls rather than pro-
viding exact proportions and results of statistical analy-
ses, given the heterogeneity in study design and sampling 
across studies, which also hampered the conduct of a 
meta-analysis. Finally, we used and adapted the Newcas-
tle‒Ottawa Scale for case‒control studies [21]. Even if the 
NOS score cannot be interpreted because of this adapta-
tion, almost one third (32%) of studies scored below six. 
However, this scale does not consider the sample size of 
the studies, which may be small due to the rare nature of 
the disease. To address this issue, we independently con-
sidered the sample size of studies when interpreting the 
results.

Conclusion
Patients with rare diseases often have lower employment 
rates and especially greater disability rates than con-
trols. Moreover, even among those individuals with rare 
diseases who are employed, there are significant poorer 
results for both absenteeism and presenteeism. No clear 
patterns were detected concerning diseases with cogni-
tive and mobility impairments, the timing of onset, or 
whether the rare disease was of systemic or organ origin 
regarding work ability. This suggests that rare diseases 
distinctly hamper work ability, regardless of the type of 
limitations, whether physical or cognitive. Additionally, 
the labour market challenges faced by individuals with 
rare diseases may vary depending on contextual factors 
at the meso (firms) or macro (national work policies) 
levels, highlighting the complexity of their employment 
experiences. Working conditions, such as remote work-
ing or policies on the protection of people with poor 
health at the macro level, could either facilitate or ham-
per the chances of remaining employed, thereby limiting 
the social inequalities generated by rare diseases. Besides, 
while many measures for chronic diseases could be appli-
cable to rare disease patients, specific interventions at 
different levels may be needed because of the young age 
at diagnosis in many rare diseases: at the macro level, 
through a recognition of the specific situation of indi-
viduals with rare diseases in employment programmes 
and disability frameworks; at the organizational level as 
flexible work arrangements may need adjustments to 
account for the specific challenges of rare diseases, such 
as cognitive impairment, fluctuating symptoms or lim-
ited healthcare access; and at the micro-level, considering 
the variability in symptoms and treatment, personalized 

healthcare, career counselling, and targeted support are 
essential for individuals with rare diseases. National and 
European policymakers and health planners should con-
sider these aspects when designing strategies, policies, 
and plans to achieve comprehensive care and equity for 
affected individuals. Finally, clinicians, employers and 
policy makers should be made aware of the potential 
impact rare diseases can have on patients’ work capacities 
to better address their work-related needs. This includes 
recognizing how patients’ ability to sustain employment 
can be hampered by disease-related factors—such as 
early onset, multisystem involvement and symptoms—, 
healthcare related factors—such as the impact of the 
time required for follow-up— and societal factors—such 
as norms towards disability. Understanding all these 
nuances is crucial to design targeted interventions and 
policies that support work participation among individu-
als with rare diseases.
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