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Rare disease (RD) is a term used to describe numerous, heterogeneous diseases
that are geographically disparate. Approximately 400 million people worldwide
live with an RD equating to roughly 1 in 10 people, with 71.9% of RDs having a
genetic origin. RDs present a distinctive set of challenges to people livingwith rare
diseases (PLWRDs), their families, healthcare professionals (HCPs), healthcare
system, and societies at large. The possibility of inheriting a genetic disease has a
substantial social and psychological impact on affected families. In addition to
other concerns, PLWRDs and their familiesmay feel stigmatized, experience guilt,
feel blamed, and stress about passing the disease to future generations. Stigma
can affect all stages of the journey of PLWRDs and their families, from pre-
diagnosis to treatment access, care and support, and compliance. It adversely
impacts the quality of life of RD patients. To better explore the impact of stigma
associated with genetic testing for RDs, we conducted a literature search on
PubMed and Embase databases to identify articles published on stigma and RDs
from January 2013 to February 2023. There is a dearth of literature investigating
the dynamics of stigma and RD genetic testing. The authors observed that the
research into the implications of stigma for patient outcomes in low- andmiddle-
income countries (LMICs) and potential interventions is limited. Herein, the
authors present a review of published literature on stigma with a focus on RD
genetic testing, the associated challenges, and possible ways to address these.
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1 Introduction

Rare disease (RD) is a term used to describe numerous, heterogeneous diseases that are
geographically disparate. There is no universal definition for RDs, and their understanding
varies depending on the political and legislative framework of each country (Nguengang
et al., 2020). Approximately 400 million people worldwide live with an RD (1) equating to
roughly 1 in 10 people which is comparable to that of type II diabetes (Walewski et al., 2019;
World Health Organization, 2019). Approximately 10,000 known RDs have been identified
(The Global Genes, 2023; RARE-X, 2022; U.S. Department of Health and Human Services,
2023). According to the Orphanet database, 71.9% of RDs have genetic etiology
(Nguengang et al., 2020). Many RDs cause severe disability and significantly limit life
expectancy and significantly contribute to mortality in impacted children, at least in high-
income countries (Makarova et al., 2021).
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RDs present a distinctive set of challenges to patients, their
families, healthcare professionals (HCPs), healthcare system, and
societies at large. There are a number of challenges for people living
with rare diseases (PLWRDs), which include a) delay in detection
and/or diagnosis of the disease; b) underdeveloped patient
communities or patient advocacy groups for individual RDs; c)
difficulties in recruitment for clinical trials required for development
and registration of potentially promising treatments; and d) access
or availability to promising new treatment modalities such as gene
therapies (IFPMA, 2023). Some of the reasons for these challenges
are lack of sufficient knowledge of the disease, inadequate RD
diagnostic infrastructure, lack of or outdated policies, and lack of
or insufficient funding (IFPMA, 2023).

RDs are often characterized as “diagnostic odyssey,” with the
average time to arrive at a correct RD diagnosis after presentation
being 5 years. The diagnostic delays can impede treatment
initiation and causes substantial psychological, emotional, and
financial distress for patients and their caregivers (Dwyer et al.,
2022). Clinical genetic testing helps identify DNA anomalies that
cause rare genetic disease. The objective of testing is to diagnose
or “predict the risk of developing disease and transmitting
disease-causing variants to offspring” (Zhong et al., 2021).
Additionally, genetic counseling helps patients understand the
test results and their consequences. There are limited genetic
testing services available in low- and middle-income countries
(LMICs), and they are often provided through research initiatives
or formal international partnerships rather than being
functionally embedded in healthcare systems; and genetic
counseling is yet to evolve to meet the requirements (Zhong
et al., 2021).

RDs pose substantial challenges to PLWRDs and their families,
as well as to the clinicians who care for them. Patients suffering from
RD may struggle with finding an appropriate and knowledgeable
physician who can diagnose and manage their condition. The
challenges faced by clinicians include limited knowledge and/or
experience with RDs. Hence, reasonably, a clinician’s expertise in
managing a disease is proportional to the frequency with which they
encounter and manage patients with the disease (Stoller, 2018) and
the education and training received by them. Additional challenges
for both patients and physicians are access and/or availability of the
therapy (Ferreira, 2019) and its cost (Stoller, 2018). Securing a
diagnosis of an RD impacts patients of all ages at multiple levels.
The impact encompasses social, personal, andmedical consequences
(Esquivel-Sada and Nguyen, 2018). Delayed diagnosis, misdiagnosis,
and/or lack of therapies are common challenges faced by PLWRDs
(Zanello et al., 2022). Identifying a precise genetic diagnosis can
improve outcomes for PLWRD (Zanello et al., 2022; Wojcik et al.,
2023). Additionally, the possibility of inheriting a genetic disease has
a substantial social and psychological impact on the affected
families. Among other concerns, the families and PLWRD may
feel stigmatized, experience guilt, blame parent(s), or even worry
about passing the disease to future generations. Collectively, these
hamper the ability of PLWRDs as well as their families to adjust to
the disease (James et al., 2006).

Stigma can be described as ‘‘an attribute that is deeply
discrediting’’ or as a ‘‘mark’’ or “aspect of the self that is socially
devalued.” Stigma may be a result of the ‘‘mark’’ itself or of social
interactions during which ‘‘mark’’ is perceived as a reflection of its

possessor’s tainted characteristic (Earnshaw and Chaudoir, 2009).
Perceived stigma refers to “a person’s understanding of how others
may act toward, and think or feel about, an individual with a certain
trait or identity” (Zelaya et al., 2012). Anticipated stigma refers to
“expectations of stigma experiences happening in the future”
(Earnshaw et al., 2013). Internalized stigma refers to “the
individual level process of awareness, acceptance, and application
of stigma” (Munoz et al., 2011). Experienced or enacted stigma refers
to “discriminatory acts or behaviors” (Catona et al., 2016). Stigma
may result in poor health outcomes, due to its adverse impact on
help- and treatment-seeking behaviors, such as searching for a
definitive diagnosis, among patients across a range of diseases
(Kane et al., 2019).

Despite the rich work on stigma in other disease domains, e.g.,
HIV (Tan et al., 2020), studies examining the impact of stigma
among PLWRDs remain sparse, especially in children and in
LMICs. The National Institute of Mental Health (NIMH) in
partnership with the Fogarty International Center (FIC), the
National Institute on Drug Abuse (NIDA), and the National
Institute of Health (NIH) Stigma Scientific Interest Group has
developed the Stigma and Discrimination Research toolkit. This
toolkit is helpful for researchers, government officials, community
agencies, and other relevant stakeholders (National Institute of
Mental Health, 2024). The Health Stigma and Discrimination
Framework published by Stangl et al. (2019) contextualizes
stigma across the socioecological spectrum that differs across
low-, middle-, and high-income countries. The framework
provides a process divided in sub-domains, which includes
drivers and facilitators, stigma “marking”, and stigma
manifestations. Stigma manifestation influences outcomes among
affected populations and organizations/institutions, which
ultimately impact health and society (Stangl et al., 2019). One of
the chief benefits of implementing a framework to understand
stigma is the provision to recognize health-related stigma as a
co-occurrence with other intersecting stigmas. The intersecting
stigmas include sexual orientation, gender, race, occupation, and
economic conditions. To understand the full impact of stigma on
health outcomes, including intersecting stigmas into the framework
is crucial (Stangl et al., 2019). Although the framework can be used
for communicable and non-communicable diseases, all domains are
not applicable across all heath conditions despite some level of
commonality. There are no specific frameworks emphasizing on
stigma associated with RDs or genetic diseases. In order to develop a
similar framework for RDs considering their nuances, it is first
crucial to understand the source and severity of stigma.

Notwithstanding that stigma associated with RDs is
understudied, some research studies have found RD
stigmatization to be associated with poor quality of life (Bogart
et al., 2022). While economic factors clearly influence diagnostic
access, they may also simultaneously reduce research into systemic,
socially driven barriers (such as stigma) to accessing genetic testing
in LMICs. The relative absence of community awareness,
engagement in advocacy activities, and connectivity to
stakeholders (Chediak et al., 2022) in LMICs may also be factors
that have limited investigation of stigma in these countries.

In this review, the authors assess the stigma associated with
genetic testing of RDs, the associated challenges, and possible ways
to address these.
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2 Methods

A literature search of PubMed and Embase databases was
conducted for articles published from January 2013 to February
2023. The keywords used included Stigma, Genetic testing, Genetic
screening, RDs, Perceptions, Psychological impact, Orphan diseases,
Counselling, Risk communication, Sociocultural factors, Diagnosis,
Equity, Fear, Disease-related stigma, Health-related felt stigma,
Genetic discrimination, Disease related stigma scale, Self-stigma
measures, Psychometric evaluation of stigma, Quality of life, Shame,
and psychological distress. The search strings used were (Stigma)
AND ((Genetic testing) OR (Genetic screening)); (Stigma) AND
((Genetic testing) OR (Genetic screening)) AND ((Rare Diseases)
OR (Orphan Diseases)) (Stigma) AND ((Genetic testing) OR
(Genetic screening)) AND (Diagnosis); (Stigma) AND
(Diagnosis) AND ((Rare Diseases) OR (Orphan Diseases));
((Genetic testing) OR (Genetic screening)) AND (Fear); ((Genetic
testing) OR (Genetic screening)) AND (Perceptions); ((Genetic
testing) OR (Genetic screening)) AND ((Rare Diseases) OR
(Orphan Diseases)) AND (Risk communication); ((Genetic
testing) OR (Genetic screening)) AND ((Rare Diseases) OR
(Orphan Diseases)) AND (Equity); ((Genetic testing) OR
(Genetic screening)) AND ((Rare Diseases) OR (Orphan
Diseases)) AND (Sociocultural factors)); ((Genetic testing) OR
(Genetic screening)) AND ((Rare Diseases) OR (Orphan
Diseases)) AND (Psychological Impact); ((Rare Diseases) OR
(Orphan Diseases)) AND (Psychological Impact) AND
(Counselling); ((Rare Diseases) OR (Orphan Diseases)) AND
(Counselling); ((Rare Diseases) OR (Orphan Diseases)) AND
(Disease-related stigma); ((Rare Diseases) OR (Orphan Diseases))
AND (Health-related felt stigma); (Stigma) AND ((Rare Diseases)
OR (Orphan Diseases)) AND (Genetic discrimination); ((Rare
Diseases) OR (Orphan Diseases)) AND (Disease related stigma
scale); ((Genetic testing) OR (Genetic screening)) AND ((Rare
Diseases) OR (Orphan Diseases)) AND (Self-stigma measures);
((Genetic testing) OR (Genetic screening)) AND ((Rare Diseases)
OR (Orphan Diseases)) AND (Psychometric evaluation of stigma);
(Shame) AND ((Genetic testing) OR (Genetic screening)); (Shame)
AND ((Genetic testing) OR (Genetic screening)) AND ((Rare
Diseases) OR (Orphan Diseases)); (Shame) AND ((Genetic
testing) OR (Genetic screening)) AND (Diagnosis); (Shame)
AND (Diagnosis) AND ((Rare Diseases) OR (Orphan Diseases))
((Rare Diseases) OR (Orphan Diseases)) AND (Quality of life);
((Genetic testing) OR (Genetic screening)) AND ((Rare Diseases)
OR (Orphan Diseases)) AND (Psychological Distress); and ((Rare
Diseases) OR (Orphan Diseases)) AND (Psychological Distress).

The search yielded a total of 13,344 results. The articles were
screened using titles and abstracts to remove duplicates and articles
not containing relevant information. Original/research articles,
reviews, systematic reviews, meta analyses, case reports, letter to
the editor, and short communications discussing stigma associated
with genetic screening of RDs were included.

The authors conducted an open-label selection of the articles which
contained relevant information. Article titles, abstracts, link to full text
of the articles, and citations were shared with the authors. The authors
assessed the articles and selected the relevant articles for inclusion if they
discussed about stigma associatedwith RDs, the reasons for stigma, type
of stigma, and impact of stigma on genetic testing of RDs.

Articles not in English and discussing stigma associated with
genetic screening of cancers and other diseases were excluded.
Eventually, a total of 44 articles were found to be relevant and
subjected to voting by the authors.

Figure 1 showcases the results of literature search.

3 Barriers to rare disease diagnosis

3.1 Diagnostic challenges

PLWRDs face hurdles such as delay in receiving a diagnosis,
incorrect diagnosis, and lack of treatment modalities (Zanello et al.,
2022). The unmet medical and social needs of patients and families
are present globally, despite the efforts undertaken to improve the
diagnostic capabilities. Despite technological advances, there are
disparities related to obtaining a correct diagnosis and access to care
owing to geographic, socioeconomic, and cultural variations within
and between countries. Similarly, a combination of cultural, ethical,
legal, and social issues is associated with stigmatization related to
disease diagnosis (Groft et al., 2021). These concerns can be
addressed by providing early access to diagnosis and therapies
that can impact management and the progression of diseases,
which in return favorably impacts PLWRDs, families, and
healthcare systems (Zanello et al., 2022). Achieving a precise
diagnosis requires a comprehensive knowledge of the genetic
pathogenesis and accessibility to the required diagnostic tools.
The foundation of genetic testing or genomic medicine is
dependent on complete understanding of an RD genome and on
cataloging local genomes, understanding of all causal RD genotypes,
and subsequent phenotypes (Boycott and Ardigo, 2018; Chediak
et al., 2022). Part of the challenge is realizing when the benchmark of
sufficient understanding has been reached as there is far from a 1:
1 connection between disease genes and RDs, with >30% of disease
genes causing more than one RD secondary to pleiotropy (Boycott
and Ardigo, 2018).

3.2 Genetic testing and counseling

Genetic counseling helps patients with genetic disorders and
their families understand the results and consequences of genetic
testing. As technology has evolved and genetic tests are increasingly
available, the need for genetic counseling is escalating (Zhong et al.,
2021). Accordingly, in a “Patient Attitudes and Beliefs” survey, it was
observed that patients with congenital hypogonadotropic
hypogonadism (CHH) are driven by altruism to pursue genetic
testing. However, there is a substantial unmet need for genetic
counseling to support pretest decision making and post-test
counseling (Dwyer et al., 2022). Furthermore, a survey evaluating
the opinion of the members of RD social media groups on engaging
with genetic counselors through social media found that PLWRDs
and their family members were interested in connecting with genetic
counselors through these platforms (Yabumoto et al., 2022).

With the technological advances in genomics, genetic screening
offers numerous benefits: determining a diagnosis, promoting
individualized management, providing information on prognosis
and recurrence risk, facilitating access to patient support groups, and
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enabling education, clinical, and social care (Verberne et al., 2022).
Genetic testing is crucial to determine precise diagnosis and to
devise a suitable treatment approach in many cases. For patients
with transthyretin (TTR)-related hereditary amyloidosis, genetic
screening is required to determine the pathogenic mutation.
Symptoms and stage of disease progression can be further
determined using a number of disease-specific criteria including
neurologic tests and the modified body mass index. Hence, an
accurate diagnosis is crucial to decide the standard of care (Ando
et al., 2013). Similarly, The Endocrine Society endorses genetic
counseling and testing to patients with multiple endocrine
neoplasia type 1 (MEN1) and also to their first-degree relatives
to check for inherited endocrinopathies which are rare and are
linked with substantial morbidity and mortality (Gallagher
et al., 2017).

Genetic testing often raises the concern of “risk of knowing”
which has a connotation of being associated with negative
psychosocial and interpersonal implications of one’s genetic
status (Yau and Zayts, 2014). Research on genetic counseling
communication has demonstrated that the “risk of knowing”
conversation involves an active part of the counseling agenda,
which is usually initiated by HCPs (Yau and Zayts, 2014).
Genetic testing is seldomly seen as a “benefits of knowing,”
which is in contrast to “risk of knowing,” and emphasizes on the
positive implications of knowing about one’s genetic status (Yau and
Zayts, 2014).

One of the challenges to use genetic testing is insufficient
practical guidance on access and cost/insurance for genetic
testing for RDs (Robillard et al., 2021). Another challenge to
genetic testing is the availability and accessibility of diagnostic
facilities. Numerous patients with a suspected RD can only
undergo genetic testing through participation in a research study.
Conducting genetic tests for RDs is sometimes unattractive to
clinical laboratories owing to their perceived low profitability.
Lack of knowledge and grasp of fast-paced developments in the
field of genetic testing among HCPs is an additional barrier to
accessing genetic testing (Kruse et al., 2021). As a result, improving
clarity on publicly available resources on genetic testing is
imperative for encouraging the patient community to make
informed choices about the procedure, mitigate potential harms

associated with lack of information, and enable greater engagement
in their own healthcare (Robillard et al., 2021).

Genetic testing is also associated with ethical challenges at an
individual, organizational, and macro level of healthcare systems. To
conduct a program for genetic testing for RDs, one needs a thorough
understanding of the complexity and multiplicity of the ethical
concerns. Another obstacle for obtaining a genetic diagnosis is
the cost and insurance coverage (Srinivasan et al., 2020).

Best et al. in their systematic review analyzed barriers and
enablers to receiving genetic services based on the geographical
location for non-cancer-related RDs. The barriers included lack of
awareness among patients and clinicians, distance to the testing
facility, role of cultural and religious beliefs, opportunity costs,
bandwidth of rural workforce, logistical issues, lack of required
skills, lack of investment, distribution of workforce capable of
conducting genetic testing, and paucity of opportunities. The
enablers identified for genetic testing were a growth opportunity
for geneticists, innovative models of care, educational opportunities,
opportunity for building partnerships with geneticists, development
of locally relevant implementation strategies, and need assessment
(Best et al., 2022).

Prenatal genetic testing that allows screening a fetus for
possible genetic disorders is also met with challenges (Zhong
et al., 2021). The negative perception about genetic disorders and
the perceived lack of medical support/treatment options may
influence people to terminate the pregnancy (if legally allowed).
The influence of spouse and family members significantly affects
the decision regarding how to deal with the results of prenatal
genetic testing (Zhong et al., 2021). The study by Yau et al.
highlights that after prenatal screening, during counseling,
participants vocalized concerns about having a child with
Down’s syndrome (Yau and Zayts, 2014). Similarly, in another
qualitative study, published by Phipps et al., participants
undergoing prenatal testing for Muenke disease shared their
apprehensions regarding sharing the information about
diagnosis with family and friends. The fear of stigmatization
was observed to be overwhelming (Phipps and Skirton, 2017).

Although the challenges to genetic testing vary as per the
healthcare structure of a particular country, social stigmatization
and the apprehensions remain a common theme.

FIGURE 1
Schematics of literature search.
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4 Stigma associated with
genetic testing

Stigma is considered a hidden burden of disease by the World
Health Organization (WHO) and is described by cognitive,
emotional, and behavioral components. Stigma is reflected in the
attitudes of individuals and is conceptualized as perceived,
anticipated, or internalized stigmas. It is also reflected in the
experiences of individuals, including enacted or experienced
stigmas (Kane et al., 2019).

Many PLWRDs experience stigma allied with genetic
discrimination, which may occur with behaviors of labeling,
stereotyping, separation, and status loss. Stigma creates the
perception of negative characteristics about the stigmatized
person, which suggests a diminished social identity (Williams
et al., 2010). Stigma can affect all stages of the journey of
PLWRDs and their families, from pre-diagnosis to access to
treatment, care and support, and compliance. It adversely
impacts the quality of life of RD patients and their families/
caregivers.

Stigma and discrimination are presented in various forms
including regulatory issues, insurance or employment, or social
issues such as exclusion from social activities (Kruse et al., 2021).
Stigmatization is experienced not only by the people with a
particular diagnosis but also extended to those with a positive
carrier status. This discourages the implementation of cascade
screening and population carrier screening (Kruse et al., 2021).
Stigma and genetic discrimination are not universal experiences for
everyone diagnosed with a genetic disease. However, unaddressed
stigma can hamper genetic test access (Kruse et al., 2021).
Furthermore, in some cultural contexts, stigmatization could
cause gender-based discrimination and reproductive restrictions
(Kruse et al., 2021). The fear of discrimination induced by stigma
leads to hesitancy in receiving proper information and treatment to
manage the condition. This ultimately leads to worse or suboptimal
outcomes among PLWRDs.

In a survey of families and people living with Fragile X
syndrome, Boardman et al. observed that families living with
Fragile X syndrome generally support genetic population
screening, but with some skepticism. The participants were more
accepting of pre-conception genetic screening over prenatal
screening. The participants expressed that the heightened stigma
associated with cognitive/intellectual disability would be further
“underscored and left unchallenged” by changing Fragile X
syndrome into a “screened-for” condition (Boardman, 2021).
Whole-genome sequencing has also raised concerns about the
inappropriate use of genomics data, which may lead to legal or
financial complications in addition to stigmatization and
employment discrimination (Koromina et al., 2021).

Boeldt et al. assessed the perspectives of adult patients and
parents of children who were offered diagnostic whole-genome
sequencing. The most cited benefit by the participants was the
possibility of collecting information or insight on patients’
condition. Participants believed that undergoing genome
sequencing could allow medical researchers to identify other
diseases or genetic predispositions and better understand the
drug interactions for more effective treatment outcomes. The
parents and patients were interested in knowing about the

genetic condition, provided the information would be useful or
actionable. Even though the participants were aware that the process
could result in devastating findings or inconclusive results, some
were hopeful that the results will help researchers to discover
something helpful for others in the future. Participants also
expressed an emotional release and gaining closure from new
knowledge about the previously unidentified conditions. The
perceived drawback of whole-genome sequencing was the risk of
receiving inconclusive results or results with no clinical action
available. Findings also indicate an absence of preparedness
toward lack of available treatment options post-diagnosis.
Participants vented frustration about feeling helpless to improve
their or their child’s condition (Boeldt et al., 2017). Another study
highlighted that women are afraid of bearing children with genetic
abnormalities and are reluctant to share their concerns with others.
The burden of knowing that the fetus may possibly have a genetic
condition was distressing and overwhelming. A cultural connotation
and shame were observed to be associated with having a child with
genetic condition (Jun et al., 2017). Cultural and religious beliefs
contribute to apprehensions and fears of genetic testing. For various
population groups, communities, ethnic cultures and religions,
social factors, and stigma may play a prominent role in
influencing perceptions about a disease severity. This has adverse
consequences for affected families. These factors also contribute to
the decision associated with termination of pregnancies since there
is a substantial fear of being “blacklisted” following the discovery of
carrier status and of being “shunned” by family and community
members following a pregnancy termination (Boardman et al.,
2020). A study conducted by Tsai et al., among Southeast and
East Asian women in the United States, discovered that the
participants were more likely to weigh risks and benefits with
regard to genetic testing decisions and had mixed views on
termination for lethal and non-lethal genetic conditions. The
cultural factors had an evident influence on attitude toward
genetic screening (Tsai et al., 2017).

Table 1 summarizes stigma/perceptions about genetic screening
identified in the literature.

Stigma impacts the quality of life of patients with RDs and their
parents/caregivers. Patients often report experiences of structurally
enacted stigma wherein patients face invalidation and disbelief by
healthcare practitioners, an overall lack of support at the workplace,
and social discrimination. People with RDs experience a lack of
understanding or recognition from surrounding people and receive
insufficient social support. Patients tend to internalize this stigma
and feel shame or pressure to hide their condition. Parents also tend
to experience frustration due to feelings of isolation and lack of
knowledge (Ayres et al., 2019; Bogart et al., 2022). Furthermore,
parents of children with RDs fear the long-term progression of the
child’s disease and the loss of their parental role. The impact on
quality of life and mental health has been observed to be more in
mothers than in fathers (Boettcher et al., 2020). Genetic counseling
may help in reducing the worry among parents, even if there is
limited or no specific management or treatment for their child
(Ayres et al., 2019).

Socioeconomic and cultural differences lead to unique
challenges and impact on PLWRD and their families. The
response to genetic conditions could be governed by cultural
belief systems, which result in shame and social stigma with
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consequences. Some cultures enforce beliefs of “absolute obedience
to one’s parents and to adults in general” or may impose that such
conditions are caused by “spirit intrusion,” “violation of taboos,”
“soul-loss,” or “disease sorcery.” It has also been documented that in
certain communities and cultures, there is a strong reluctance to seek
a genetic diagnosis since it may negatively impact their family’s
prospects in terms of marriage, wealth, and/or wellbeing (Chediak
et al., 2022).

The stigma associated with rare and genetic disorders further
discourages patients to seek the needed support from their families
or from healthcare professionals or genetic counselors and with the
wider patient communities (Ayres et al., 2019).

5 Way forward

There are approximately 400 million people worldwide who are
affected by RDs, and 71.9% of them have a genetic etiology. Hence,

there is a palpable need for access to reliable education on rare and
genetic diseases (Nguengang et al., 2020; Quinn et al., 2020).
Furthermore, there is a need to incorporate emphasis on
recognizing and addressing stigma in RD education. There is a
crucial need to increase awareness among patients, carriers, families,
and HCPs on RDs and genetic testing (NPHF, 2023). The authors
believe that public education can be used to amend social norms,
including reducing stigma. Public education needs to be
disseminated in local languages, in addition to offering carrier
screening in convenient (Xu et al., 2021) and culturally
appropriate settings and with measures that proactively address
the potential stigma. Often patients and their families are unable to
find the necessary support to completely understand the diagnosis,
implication of the results, and the management options available.
The importance of appropriate pre- and post-genetic counseling,
including addressing stigma, is extremely crucial for patients and
their families. The importance of a planned clinical follow-up
irrespective of the diagnostic outcome has been emphasized by

TABLE 1 Literature summary of stigma/perceptions about genetic screening.

Sr No. Condition/disease/disorder Proportion of participants favoring
genetic screening

Highlighted stigma

1 Cystic fibrosis (Anton-Paduraru, 2017) - • Stress associated with carrier status, especially
when only one parent is a carrier

• Frequent clinic visits from an early age

2 Errors of metabolism (Beck et al., 2020) - • Isolation

• Shame/guilt

• Grief

• Anxiety and depression

3 Spinal muscular atrophy (Boardman et al., 2017;
Boardman et al., 2018)

75% (n = 337) • Carrier stigmatization

• Eugenics/social engineering

4 RDs (Bonneau et al., 2021) 57% (n = 1,568) • Eugenics

• Over-medicalization of procreation

• Undue stress

5 Complex diseases (Fagbemiro and Adebamowo,
2014)

• 100% for themselves (n = 80) • Data privacy

• Majority did not agree for in utero genomic
screening

• Religious beliefs

6 Sickle cell disease (SCD) (Naik and Haywood, 2015;
Kisanga et al., 2021)

• NA (Beck et al., 2020) • Racial discrimination

• 100% (n = 10 parents of children with SCD)
(Boardman et al., 2017)

• Community fear/mistrust

• Incomplete knowledge

• Social implications

• Carrier status

• Lack of understanding leading to assumption of
HIV in SCD patients

7 Familial melanoma (Primiero et al., 2021) - • Generalized anxiety

• Depression

• Distress/worry/concern

• Regret
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the parents whose children have undergone genetic testing for RDs,
and this provides a further opportunity for addressing stigma (Ayres
et al., 2019). Figure 2 summarizes our recommendations for
addressing stigma associated with genetic testing for RDs.

The authors believe that stigma impedes the research on social
and behavioral factors associated with RDs exhibited by the patients
and those around them. Awareness programs hence should be
conducted for the general public, in addition to encouraging and
empowering genetic counselors to provide their services to not only
patients but also to their families and communities. This will help in
addressing the inflamed stigmatization related to not only RDs but
other genetic conditions. Genetic counselors, especially in countries
with stronghold of taboos and superstitions, should be sensitized to
the stigma and how appropriate interventions are crucial to
overcoming it. The authors also concur that more work is needed
in the future to develop a framework specific to RDs, which could
entail a multistakeholder workshop to assess the full range of RD
stakeholder’s views. Inputs from the existing framework along with
clinical experience of the experts might help in addressing the gap in
research on stigma associated with RDs and their genetic testing. A
framework based on the published toolkit (National Institute of
Mental Health, 2024), specific to RDs, will help set the benchmark
for stigma assessment and tailor the approaches to address stigma as
per the needs of the PLWRD.

As the scope of genetic testing is expanding for patients with RDs,
LMICs have an opportunity to capitalize on these foundations and
deliver greater equity and efficacy by taking a community-first approach
that is tailored to the local context, including important cultural factors
(Chediak et al., 2022). There is a need to empower primary healthcare
providers through education to enable them to help PLWRDs, their
caregivers, and families. Additionally, at a global scale, empowering
nurses through education in counseling and stigma in addition to
partnering nurses to genetic counselors can be considered through

initiatives such as the global nursing network for RDs (NPHF, 2023). In
order to support more people to make better informed choices about
genetic testing and address concerns regarding privacy and
discrimination, there is a need to construct and enforce a robust
ethical framework. Genetic information should be de-identified, and
privacy should be preserved in accordance with relevant jurisdictional
practices, policies, and legislation. The laboratories and physicians
handling genetic information should ensure public trust toward
practices associated with data collection, storage, and appropriate
data use. Additionally, there is a need to promote and enhance the
dissemination of research findings to address apprehensions associated
with genetic testing (Koromina et al., 2021). The process of data
dissemination and more generally the underlying research should be
co-designed with the population involved (D’Angelo et al., 2020). For
conducting genetic counseling, similar to quality-of-life questionnaires,
a survey to assess the stigma associated with genetic testing should be
developed to identify and help address the unique counseling needs of
PLWRDs and their families. A global taskforce to adapt and adopt from
approaches to stigma in other domains and to ideate novel solutions
could support personalized, as well as scalable approaches. Finally, a
tailored toolkit similar to the Stigma and Discrimination Research
toolkit, created by NIMH, can be developed, which addresses the
nuances specific to RDs.

When addressing challenges experienced by PLWRDs
associated with diagnosis and management, stigma related with
genetic testing is not given a fair share of attention. The
socioeconomic, educational, healthcare, and cultural differences
lead to varied experiences for patients and families across the
globe. Stigma associated with genetic testing adversely impacts
timely diagnosis, receiving proper treatment/management, quality
of life of patients and their parents/caregivers, and ultimately the
patient outcomes. Deficient attention to stigma is an unmet need
faced by many countries. It is hence imperative to address stigma

FIGURE 2
Recommendations for addressing stigma associated with genetic testing for RDs.
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linked with genetic testing to improve access to appropriate
diagnostic tools and maximize health outcomes.
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