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Abstract
Sickle cell disease (SCD) is an inherited disorder of hemoglobin. With an overall prevalence of 4.3%, India is the second-
largest hub of SCD after Africa. Genetic counseling (GC) is the most cost-effective intervention to reduce the burden of a 
genetic disease including SCD. Even though GC’s role in reducing SCD birth prevalence is well established, it is still not 
incorporated into Indian national policy and is unavailable to most Indians approaching their marriageable age and childbirth. 
GC perception and efficacy have also not been explored yet among young adults, especially in Indian tribal communities. 
Counseling in these communities requires careful consideration of their socioeconomic, cultural, and ethical values. Com-
munity engagement with local tribes and healthcare infrastructure in a multitier approach is essential for an effective GC. 
This review aims to provide healthcare providers and genetic counselors with the essentials of GC in the prevention and 
management of SCD among tribal communities based on the author’s counseling experience in South India.
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Introduction

Sickle cell disease (SCD) is a monogenic inherited dis-
order of hemoglobin (Hb). The beta-globin chain of an 
oxygen-carrying normal Hb (HbAA) molecule is coded by 
two alleles (βAβA) inherited one from each of the parents. 
SCD manifests with the homozygous inheritance of a point 
mutation (A → T) in the beta-globin gene (β-globin), which 
results in the substitution of negatively charged glutamic 
acid with hydrophobic valine at the 6th position of the 
β-globin chain (Pauling et al. 1949). The resulting defec-
tive globin tetramer is poorly soluble when deoxygenated 
and modulates the structural and functional properties of 
red blood cells (RBCs) leading to a variety of pathological 
manifestations such as infarction, anemia, inflammation, 
hypercoagulability, oxidative stress, hemolysis, vascular 
endothelial dysfunction, and vaso-occlusive and pain crises 
(Bunn 1997; Porter and Garbowski 2013; Serjeant 2016). 

When only one allele of β-globin gene is affected with 
sickle cell mutation, it is called sickle cell trait or carrier 
and generally asymptomatic (Headings and Fielding 1975). 
The Indian sickle cell haplotype is closely associated with 
the Arab-Indian or Asian haplotype which is presumed to 
have high fetal hemoglobin (Hb F) with a milder clinical 
presentation (Serjeant 2016; Kulozik et al. 1986).

Over 70 years ago, the first Indian case of SCD was 
reported in a tribal community of Nilgiri Hills located in 
South India. With an overall prevalence of 4.3% and the 
second-highest predicted SCD births of 44,000 each year 
after Africa, India has a huge burden of SCD (Rees and 
Brousse 2016). Disconcertingly, many studies have found 
that the SCD prevalence is still higher among Indian tribal 
tribes, reaching up to 40–55% in some communities. The 
higher prevalence is correspondingly accompanied by a 
higher infant and childhood morbidity and mortality rate 
among Indian tribals given their poorer access to healthcare. 
With a population of about 100 million, India has the sin-
gle largest tribal population in the world (Census of India, 
2011). Hence, there is an urgent need to devise newer strat-
egies for lowering SCD prevalence as well as morbidity 
among deprived tribal communities.

The Ministry of Health and Family Welfare in India has 
identified SCD as a disease of national importance. The 
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Indian National Sickle Cell Mission (NSCM), launched 
in November 2022, aims to lower the prevalence of SCD 
through a coordinated strategy that includes widespread 
screening, raising awareness, and creating a national SCD 
registry. Recently, the Indian government has launched 
National Sickle Cell Mission, which “aims to eradicate 
sickle cell anemia from India in a mission mode by 2047” 
(National Sickle Cell Anemia Elimination Mission 2023). 
This will include awareness creation, universal screening 
of seventy million people in the age group of 0–40 years 
in tribal areas, and premarital counseling through collabo-
rative efforts of central and state governments (National 
Health Mission 2023; National Sickle Cell Anemia Elimi-
nation Mission 2023). It may be a herculean task to “eradi-
cate” SCD by 2047 in India, but with timely action such as 
awareness, carrier screening programs, and GC, the SCD 
burden can be greatly reduced in the Indian population 
(Sinha et al. 2020).

Given that SCD is an inherited disease, providing genetic 
counseling (GC) is essential in minimizing its burden. In 
this review, we describe the need for GC and the challenges 
faced by counselors. Next, we explain various levels of GC 
for SCD and their importance. We also provide healthcare 
workers and genetic counselors with the GC toolkit for the 
prevention and management of SCD among tribal commu-
nities based on the author’s counseling experience in South 
India. Finally, we discuss how collaboration between the 
government and private sectors can herald a change in the 
field of GC & SCD management.

Genetic counseling in SCD

Who are genetic counselors?

GC is a communication process by which the counselor 
ensures clients gain a detailed understanding of genetic 
diseases while carefully considering their emotional state 
(Ellington et al. 2011). During counseling, genetic coun-
selors analyze and provide information about how SCD 
might affect a patient or his/her family. A counselor collects 
personal and family health history and determines what are 
the chances of a person or his/her family member inheriting 
SCD. Based on this information, the counselor can help indi-
viduals decide which genetic test to undergo for a confirmed 
diagnosis. Finally, counselors help patients in interpreting 
and understanding the implications of genetic reports, espe-
cially if a patient is planning for future pregnancies. Post-
diagnosis, counselors can also help in linking the patient 
with a relevant specialist for the management of the disease 
(Mohanty and Das 2011). However, at all stages of GC, the 
autonomy of individuals and their decisions must be ensured 
by the counselors (Schmidtke and Cornel 2020).

Why do we need them?

According to a WHO (2011) report, GC is the most cost-
effective intervention to lessen the burden of SCD. Together 
with carrier screening and prenatal diagnosis, genetic coun-
selors have been recognized as an essential part of SCD 
control efforts. The counselors also ensure that the etiology, 
clinical symptoms, and management of SCD—including 
the use of hydroxyurea and bone marrow transplant—are 
clearly communicated. Hence, it is imperative to intensify 
community and state efforts for the establishment of viable 
SCD genetic counseling clinics backed by equally robust 
screening facilities.

Current understanding of GC in SCD

Though the state health department and various NGOs have 
made significant progress in SCD screening across vari-
ous parts of India, most of them provide limited GC. Even 
though GC’s role in reducing SCD birth prevalence is well 
established, it is still not incorporated into Indian national 
policy and is unavailable to most Indians approaching their 
marriageable age and childbirth. The importance of GC 
itself appears to be poorly understood by many practitioners, 
nurses, and other healthcare workers. As a result, India trails 
other nations in the development of general GC, let alone 
SCD-specific counseling for tribal communities. Accord-
ing to Choi and Kim (2014), nurses with strong genetic 
counseling knowledge are better able to provide genetic 
information to patients and families which ultimately leads 
to better management of SCD. Imparting SCD-appropriate 
counseling modules and management guidelines to the exist-
ing health workers should be the first step in developing 
SCD screening and care model, especially for indigenous 
populations (Fig. 1).

Challenges among indigenous/tribal 
communities

Although substantial literature on biomedical and clinical 
aspects of SCD exists, limited data is available on the design 
and implementation of SCD control programs including GC 
in Indian tribal communities (Raman et al. 2021). There are 
many challenges faced by counselors while working with 
tribal communities, and a few of them are discussed here.

Education

As per the Census 2011, the literacy rate of Indian tribes has 
considerably improved from only 8.54% in 1961 to 63.1% 
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in 2011. However, female literacy of tribes is still at 54.4% 
compared to male literacy of 71.7%. Several tribal chil-
dren also drop out of school: 55% at the primary level and 
a whopping 71% at the secondary level (Upmanyu 2016). 
As education does not yield any immediate economic 
return, the tribal parents prefer to engage their children in 
remunerative employment which supplements the family 
income (Hasnain 2004). Education and health awareness 
are clearly the transforming agents toward development and 
health equities, especially in marginalized tribal commu-
nities (Bagavandas 2021). Not only the clear understand-
ing of genetic basis, preventative measures, reproductive 
options, and lifelong healthcare management of SCD, but 
also GC perception and acceptance could be enhanced with 
education.

Income

Most of the Indian tribal communities are spread across the 
country and reside in the forest and hilly regions of the coun-
try. They majorly depend on forests for food, fodder, fire-
wood, and water. The data from the Socio Economic Caste 
Census (SECC) 2011 shows that 86.53% of the Scheduled 
Tribe (ST) households earn monthly a paltry sum of less 
than 5000 INR (equivalent to 61 USD). ST communities are 
still lagging behind in terms of their socioeconomic factors 
as compared to other backward classes (OBC) and upper 
castes in India (Desai and Dubey 2011). The socioeconomic 
status of a family significantly determines its response to a 
health crisis. The tribal people often fail to meet their basic 
needs due to irregularities in their income, let alone obtain 
healthcare (Yadav and Sahoo 2019). Furthermore, lack of 
information, literacy, etc. makes them forego available treat-
ment options and seek counseling for genetic diseases.

Accessibility

The fourth National Family Health Survey of India 
(2015–2016) revealed that only 73% of tribal women 
received antenatal care against 86% of uncategorized groups. 
Similarly, only 55% of tribal children were fully immunized. 
This low access to healthcare services among tribal commu-
nities can be attributed to several factors such as poor access 
to transportation and health facilities, financial constraints, 
lack of awareness, and cultural factors. Genetic counselors 
practice in a variety of settings including government and 
private hospitals. Still, tribals staying in tough geographical 
terrain often have very limited or no access to genetic coun-
selors as most of the public health centers (PHCs) in India 
do not employ one. It is mainly through a referral system 
or NGO help, SCD tribal patients get to consult a genetic 
counselor on a regular basis. Certification and regulariza-
tion of genetic counselors by the Indian Council of Medical 
Research (ICMR) or other recognized governmental bodies 
will significantly create the necessary labor force and help 
to close the demand gap.

Social stigma

Patients with SCD or sickle cell carriers are sometimes given 
informational cards, which provide awareness about the dis-
ease and may be useful for premarital counseling (National 
Sickle Cell Anaemia Elimination Mission 2023; Shrikhande 
et al. 2014). However, from the Indian marriage perspec-
tive, the chief concern that emerged with this method is 
diminished marriage prospects for girls having a “carrier” 
gene due to the associated discrimination and stigmatization 
with SCD. Thus, any formal way of patient identification 
should be applied with caution as it could lead to unwanted 

Fig. 1   The healthcare model 
for SCD screening, care, and 
genetic counseling. Awareness 
campaigns and SCD-related 
education should precede the 
routine screening of indig-
enous communities with their 
proper consent. The results of 
the screening shall be entered 
in “National SCD Registry” 
followed by referrals and link-
ing of patients with SCD to 
routine medical care, genetic 
counselors, and annual/biannual 
specialist care
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stigmatization. Carrier screening coupled with reproductive 
counseling is a feasible solution to avoid such stigmatiza-
tion and ostracization. During pregnancy, pediatricians and 
obstetricians should suggest prenatal screening and, if found 
positive, refer to the genetic counselor. GC enable couples 
to form informed reproductive choices which could lead to 
a reduced SCD prevalence and stigmatization (Cowan 2009; 
Schmidtke and Cornel 2020).

Different levels of SCD counseling

Premarital

SCD is inherited in an autosomal recessive manner, which 
implies that carriers have a 25% chance of passing it on to 
their offspring. Prospective risk detection through carrier 
screening across a wide range of populations is an effective 
way to reduce SCD birth prevalence (Modell 2020). Premar-
ital counseling by trained healthcare personnel or counselors 
should be made available to all carriers and families at risk 
to assist them in making informed reproductive choices. In 
Saudi Arabia and Middle Eastern regions, premarital genetic 
counseling and screening markedly decrease the preva-
lence of SCD and b-thalassemia by reducing the number 
of at-risk marriages by more than the 5-fold between 2004 
and 2009 (Memish and Saeedi 2011). Creating awareness 
about genetic tests and screening at schools and educational 
institutions is found to be equally effective in SCD control 
programs (Moronkola and Fadairo 2006; Zlotogora 2009). 
Premarital screening is more successful than random screen-
ing in India for family members of patients with SCD (Tam-
hankar et al. 2009). Premarital GC, however, has low accept-
ance among Indian tribes mainly because of the deeply 
ingrained practice of endogamous marriage (Mohanty and 
Das 2011). A combination of hospital-based and community 
outreach approaches with the support of community leaders 
should be utilized to reach out to the affected population.

Prenatal

It is now possible to identify SCD genetic mutation in fetuses 
prenatally by using efficient and safe prenatal diagnostic pro-
cedures. Counselors should guide pregnant couples carrying 
the SCD mutation to make informed reproductive choices. 
In the UK adoption of the SCD and thalassemia program in 
the NHS Plan (2000), timely screening for both SCD and 
thalassemia is offered to all women in the prenatal period 
before the 12th week of gestation. Adopting the same model, 
screening should be made mandatory in all prenatal centers 
in high-risk areas in India (Colah et al. 2014; Thakur and 
Singh 2019). Based on our GC experience, both prenatal 
screening and counseling have a higher acceptance rate in 

India; hence, we recommend following this method when-
ever possible. However, critical issues associated with pre-
natal screening such as the exorbitant cost of testing and the 
lack of facilities, experts, and government support need to 
be duly addressed (Bain 2009).

Postnatal

Children with SCD may exhibit clinical manifestations 
in their first year of life (Brousse et al. 2014). The most 
common signs and symptoms are the severe form of pain 
normally referred to as “crisis” (Adewoyin 2015). Without 
effective health care, over 95% of children born with the 
disease die before the age of 5 years (Dennis-Antwi et al. 
2008). In a study performed in tribal areas of India, around 
20% of children with SCD died by 2 years of age and 30% 
of children died before they reached adulthood (Saxena 
et al. 2017). Though these children affected with SCD may 
be asymptomatic at birth, early diagnosis is the best meas-
ure to save children from life-threatening infections due to 
the functional asplenia present in these children. Counse-
lors shall assist to diagnose early by facilitating appropri-
ate screening tests. They should also inform parents about 
the benefits of prescribing hydroxyurea early in life and the 
judicious use of blood transfusions. Hydroxyurea benefits 
children by reducing painful crises, organ damage, and trans-
fusion requirement and improving overall survival. As the 
majority of SCD cases are detected postnatally in India, an 
effective GC intervention could lead to better health-related 
outcomes through systematic planning and lifelong manage-
ment of SCD (our unpublished results from an intervention 
study between 2019 and 2022, National Task Force SCD 
ICMR project, India).

Adults

Over the years, the early high mortality associated with SCD 
patients has been considerably reduced by routine health 
monitoring and parental counseling (Quinn et al. 2010). 
However, for a better quality of life, adult patients still need 
to be educated about the disease and its long-term symp-
toms (Cordovil 2018). Adolescent issues such as marriage 
and reproductive decision-making must be included in the 
individualized GC. Sickle cell carriers usually have milder 
or no symptoms, but some may need intervention for fever, 
pain, etc. and should be informed thus by genetic counselors. 
Because the SCD condition is persistent, patients incur high 
healthcare bills, which adds to social and emotional issues 
in addition to physical pain. Engaging young adults through 
multiple visits, emphatic responses, and communicating in 
the local language with a psychotherapeutic approach can 
help alleviate some of the issues faced by patients with SCD 
(Austin et al. 2014).
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The benefits and drawbacks of counseling at various 
levels are described in Table 1.

Toolkit for successful GC among the tribal 
population

There have been several state-wide SCD screening programs 
in India but without a provision of counseling facilities. Lack 
of counseling can lead to unnecessary anxiety, misconcep-
tions, and an impaired self-image. Some of the effective 
strategies for SCD counseling are described below.

One‑to‑one counseling

One-to-one counseling or individual counseling is a pro-
cess through which patients work one-on-one with a trained 
genetic counselor in a safe, caring, and confidential envi-
ronment. Often, the two form an alliance, relationship, or 
bond that enables trust and better outcomes, especially in 
tribal communities. Social stigmatization and ostracization 
can make SCD-affected patients wary of genetic coun-
seling. Many of these concerns can be readily resolved 
in individual counseling where confidentiality and pri-
vacy can be guaranteed. Besides, longer commitment to 
complex issues such as clinical follow-up can also be eas-
ily obtained. Furthermore, assessment of an individual’s 
health beliefs that influences SCD testing and counseling 
may be beneficial in designing approaches to individual 
counseling (Gustafson et al. 2007). In general, one-to-one 
counseling is more effective in a tribal setting where trust-
building is paramount for the success of GC.

Group counseling

This form of counseling involves four to ten participants 
with one or two group therapists. Most groups meet regu-
larly (weekly or monthly) for 1 to 2 h. During that time, the 
members of the group discuss the issues that are concerning 
them and offer each other support and feedback. A similar 
objective can also be achieved by establishing patient sup-
port groups (PSGs). A person or afflicted patient known to 
the community is usually recruited to conduct group coun-
seling sessions or run PSGs. Not only it provides much-
needed experiential advice, but it also helps in the further 
management of disease such as tertiary treatment and finan-
cial help (Nietert et al. 2002). However, it could also become 
a double-edged sword if the counselor or therapist belonging 
to the local community fails to safeguard the confidential-
ity of the patient, hence inadvertently exposing patients to 
community stigmatization or ostracization.

Psychological counseling

Beyond diagnosis, the SCD patient often requires counseling 
to deal with the new normal and make necessary life adjust-
ments. It is essential to develop counseling strategies with 
the support of clinical psychologists to cope with the disease, 
health maintenance, psychological adjustment, and acceptance 
of extended family testing. Appropriate psychological inter-
vention profoundly alters sets of beliefs, cultural perspectives, 
and health-seeking behavior of patients with SCD (Ilesanmi 
2010). Through effective communication, a counselor should 
correct misconceptions and assist the counselee to express and 
manage his desires, expectations, concerns, anxieties, and any 
potential threats to self-image (Headings and Fielding 1975).

Table 1   Characteristics of different levels of genetic counseling (GC)

Levels of GC Benefits Drawbacks

Premarital - Ideal for low-resource setting
- Preventive and easily implemented in communities that prac-

tice free-choice marriages
- Mandatory counseling helps during the eradication stage

- Need a basic understanding or awareness about SCD
- Culturally not acceptable in many tribal communities that 

practice endogamy
- Can create stigma/ society ostracization

Antenatal - More acceptable in communities that practice arranged mar-
riages

- Early intervention leads to a better outcome (informed repro-
ductive choice)

- High cost
- Need trained professionals in fetal testing
- Emotional trauma for the mother and requires expert counse-

lors if the pregnancy needs to be terminated
Postnatal - Early diagnosis and counseling lead to better disease manage-

ment
- Requires considerable resources to run comprehensive gov-

ernment programs for screening, counseling, and management
Adult - Provide counseling to patients missed at earlier levels

- Provision to assess mental health and provide care to adult 
patients

- Reproductive counseling can prevent future affected pregnan-
cies

- Sometimes difficult to consul adult patients with fixed concep-
tions

- Non-conformity with counselor due to stigma or prior com-
mitments

- Less acceptance of GC
- Avoidable disabilities would already be established and hence 

poorer outcome
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Auxiliary requirements

The first pillar of SCD care is to manage the important 
functional aspects of the disease, with the goal to lead near-
healthy life. The second is to manage the cognitive, social, 
and neuropsychiatric aspects of the disease. To ensure the 
successful and sustained implementation of GC in indig-
enous communities, the following auxiliary factors must be 
considered.

Local socio‑cultural values and behavior

In India, 635 biological tribes and sub-tribes are identified 
based on their specific biological constitution, anthropogenic 
characterization, distinct cultural and linguistic patterns, and 
confined geographical localization (Census 2011). Many 
of these tribes are rooted deeply in cultural and religious 
practices, which are unique to each tribe (Mohanty and Das 
2011). Therefore, being aware of socio-cultural practices 
along with religious beliefs can help a counselor initiate 
and hold genetic discussions unalienated from their cultural 
context. It is also advisable to become familiar with the local 
terminology for SCD and its specifics. For example, sickle 
cell disease (SCD) is called by its local name Kuḍagōlu kaṇa 
rōga in tribal areas of South Karnataka. Using local names 
for SCD and symptoms immediately creates an atmosphere 
of familiarity and improves GC efficacy.

In Mediterranean countries such as Cyprus, religious 
bodies have played very significant roles in enforcing man-
datory premarital testing and giving appropriate counseling 
to at-risk individuals with very remarkable results (Cowan 
2009). Similarly, in India, by enlisting tribal elders and reli-
gious organizations, counselors can ensure better reception 
of their advice. Recognizing the underlying causes of GC 
rejection and acknowledging differences among tribal sub-
groups demand culturally competent counselors (Dheensa 
et al. 2016). Genetic counseling in tribals unlike the general 
population is a difficult task due to lower literacy and poor 
socioeconomic factors. However, with sustained efforts and 
close interaction in the local language with tribals, certain 
misbeliefs can be removed gradually considering their socio-
cultural background.

Community awareness

In addition to individual counseling, counselors should pro-
vide community outreach through education and training to 
keep communities more informed, particularly about genetic 
diseases prevalent locally. Counselors often possess the nec-
essary expertise that can help communities develop aware-
ness programs. These programs would help communities 
in recognizing the symptoms and getting tested for genetic 
diseases prevalent within these communities. In addition, 

counselors should reach out to local legislators, tribal lead-
ers, school teachers, and grassroots health workers such as 
ASHA and Anganwadi workers to work within their com-
munities to develop such awareness programs. Counselors 
can also harness the support of traditional healers and local 
medical or healthcare providers at primary health centers 
(PHCs) to create more awareness about SCD.

Tribal trained counselors

There is a dearth of genetic counselors in India and it is 
impossible to recruit them for every tribal district. Based 
on the prevalence rate and anticipated annual pregnancies, 
therefore, each state may designate or recognize a certified 
genetic counselor. Every district shall select a competent 
educated individual from their own community who can be 
trained, supervised, and advised by the state genetic coun-
selor in accordance with national GC guidelines (Kumar 
et al. 2020). Together, they would address the scarcity and 
bridge the gap between the beneficiaries and the health 
infrastructure.

Future perspectives

Globally, indigenous people have limited access to cul-
turally appropriate care due to linguistic, geographic, 
and financial factors, which delays diagnosis and 
severely limits their access to improved medical care 
including genetic counseling (D'Angelo et al. 2020). 
With a tribal population of nearly 8.6%, cooperation 
between the public and commercial sectors is key to 
the success of SCD control initiatives in India (Fig. 2). 
We have outlined a few areas where such collaboration 
can take place.

Establishing GC centers

Preventive measures for SCD are far easier as they can be 
implemented with a tighter budget (Gupta 2009). The treat-
ment for SCD such as gene therapy is quite expensive and 
out of reach for most of the Indian population. Both prenatal 
and premarital counseling for SCD has been successfully 
initiated in several areas across India. However, sustaining 
GC success in SCD prevention requires the setting up of GC 
permanent centers, particularly in the tribal areas of India 
(Mohanty and Das 2011). State governments should develop 
a comprehensive plan to set up at least two to three GC cent-
ers for disseminating awareness and education about genetic 
diseases. Furthermore, the guideline that counseling is not 
the sole responsibility of counselors at the local level must 
also be observed. Local healthcare workers must be actively 
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involved in the counseling procedure, guided by certified 
genetic counselors. If a permanent GC center is not feasi-
ble, a public-private collaboration should be employed to 
identify existing health centers as counseling service pro-
viders to avoid any unnecessary delays. For the successful 
implementation of GC, duties should be clearly defined for 
each stakeholder.

Initiating a referral system

In India, under national programs, some of the local health 
centers already conduct genetic screenings for hemoglo-
binopathies such as SCD and thalassemia. However, such 
programs offer no referrals for follow-up and SCD manage-
ment. Partnering with genetic counselors will allow state 
and district centers to provide their patients with referrals 
for easy access to GC. In our experience, a referral system 
proved to be a time-tested and cost-effective way to provide 
easy access to GC in remote tribal places.

Repurposing health wellness centers as genetic 
counseling centers

In 2018, the Indian government established 150,000 Health 
and Wellness Centers (HWCs) by transforming existing 
sub-centers and PHCs across India. Since then, these cent-
ers brought primary healthcare closer to the homes of peo-
ple by providing both maternal and child health services 
and management of non-communicable diseases, includ-
ing free essential drugs and diagnostic services (Lahariya 
2020). The fundamental idea is to enable people and local 
communities to build high-quality health infrastructure. In 
the same milieu, Auxiliary Nursing Midwifery (ANM) and 
General Nursing Midwifery (GNM) can be trained by cer-
tified genetic counselors to provide quality GC at HWCs. 

This will not only bring credibility to counseling but would 
also ensure 24/7 access to people belonging to remote areas.

Conclusions

Counseling, community education, and awareness play a 
very important role in the successful implementation of SCD 
prevention programs. To ensure better acceptability, coun-
seling and screening programs should be conducted in sync 
with cultural, social, and religious beliefs. GC can greatly 
reduce the SCD burden by seeking timely help and estab-
lishing lifelong treatment and care for patients with SCD. 
Importantly, counselors serve as a link between the patients 
and the healthcare system to ensure the effective manage-
ment of SCD. Establishing genetic counseling services for 
the tribal communities at the premarital and prenatal levels 
would greatly help tribal populations at risk. Taking lessons 
from developed countries, India needs to recognize, accept, 
and integrate GC into the routine clinical management of 
SCD. Sustained implementation of GC coupled with the 
establishment of permanent centers is required to reduce 
the overall SCD burden in India. Clearly, SCD has social 
and health implications for the patients, so the treatment 
and counseling of the person with SCD needs an approach 
focused on the prevention of these complications in an indi-
vidualized way.
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