
Vol.:(0123456789)

Journal of Community Genetics (2025) 16:167–181 
https://doi.org/10.1007/s12687-025-00768-5

RESEARCH

Perceptions of patients and stakeholders on a prenatal sickle cell 
disease screening and its results among tribal populations of Gujarat: 
a participatory mixed‑method research

Apurvakumar Pandya1 · Kapil Dave2 · Shrey Desai2 · Gayatri Desai2

Received: 25 June 2024 / Accepted: 9 January 2025 / Published online: 21 January 2025 
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany, part of Springer Nature 2025

Abstract
Prenatal screening (PNS) for Sickle Cell Disease (SCD) offers a potential avenue for informed reproductive choices and the 
sickle elimination initiative of the Government of India. The objective of the study was to explore perceptions and ethical 
dilemmas surrounding prenatal screening for sickle cell disease and subsequent termination of pregnancy among pregnant 
women and key stakeholders from the tribal region of Gujarat. The study employed sequential mixed-methods research, 
embedding a participatory research approach. Pregnant women and key stakeholders from Jhaghadia, Bharuch District of 
Gujarat were interviewed. The qualitative data was analyzed using a thematic analytic framework, and the quantitative data 
was presented with descriptive statistics. Findings revealed key themes such as knowledge about SCD and its management, 
knowledge about PNS, barriers to PNS, acceptance of PNS and ethical dilemmas related to the termination of pregnancy 
(TOP). The results show a mixed preference for prenatal screening from both qualitative and quantitative data, primarily 
due to the complex decision-making process. Couples with SCD reported a high preference for PNS and TOP if the foetus 
had sickle cell disease whereas couples living with SCD trait were assigned lowest priority and preference to under-go PNS 
and TOP. Decisions were influenced by limited knowledge, lack of lived experience of SCD, family pressure, cultural and 
religious beliefs, and social stigma. A comprehensive behaviour change communication strategies that empower couples and 
key stakeholders through culturally sensitive SCD & PNS literacy, and genetic counselling is essential to promote informed 
decision-making within the cultural context of tribal communities.

Keywords  Sickle cell disease · Pre-natal screening · Termination of pregnancy · Genetic counselling · Sickle cell 
elimination mission

Introduction

Sickle cell disease (SCD) is a monogenic condition where 
severely malformed red blood cells are formed (Platt, Dor-
nelas, & Shackleton 2017). SCD is caused by a point muta-
tion in the gene coding for β-globin (Hardouin et al. 2023). 
Sickle cell trait is a genetic condition that arises when an 
individual inherits one gene for normal haemoglobin (A) 
and one gene for sickle haemoglobin (S), resulting in the 
genotype (AS). In contrast, sickle cell disease occurs when 

a person inherits two abnormal sickle genes (SS) (Ashorobi 
et al. 2023).

People with SCD can suffer from anaemia, painful epi-
sodes, susceptibility to infection, stroke, and chronic organ 
damage particularly, kidneys, lungs, heart, and brain are 
more susceptible (National Heart, Lung, and Blood Insti-
tute, n.d.). There is currently no cure available for SCD, 
but the condition can be managed using a variety of thera-
pies (Sickle Cell Foundation 2023). Therapies can extend 
life expectancy to about 45 years (Platt, Dornelas, & Shack-
leton 2017). SCD is a significant public health concern in 
tribal communities across the globe, especially tribal regions 
in India. The sickle gene is widespread among many tribal 
population groups in Gujarat, a western state of India (Colah 
et al. 2015; Kishore, Gupta, & Gupta 2023). Saxena and his 
team in 2017 estimated to have at least 9,00,000 sickle cell 
trait and 70,000 SCD patients (Saxena et al. 2017).
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Based on a modelling exercise conducted by Frédéric 
Piel and colleagues one decade ago, it has been estimated 
that, between 2010 and 2050, about 14.2 million babies 
will be born with sickle cell anaemia (Piel, et al 2013). The 
prevalence of the sickle cell gene is as high as 5%–34% in 
various scheduled tribes (STs), who are socioeconomically 
disadvantaged (Hockham, et al 2018; Patel, et al 2013; Sax-
ena et al. 2017). Numerous community-based studies have 
documented a high prevalence of sickle haemoglobin (HbS) 
ranging from 2.3% to 31% (Chavda, Goswami, & Goswami 
2015; Serjeant et al. 2016; Shiladaria, Patel, & Oza 2013).

Patients with SCD experience considerable morbidity 
from both acute and chronic complications that lead to end-
organ damage and reduced life expectancy (Brousse & Rees 
2021). In addition, disease-related complications starting in 
infancy significantly impair physical, mental, and psychoso-
cial aspects of health-related quality of life (Panepinto 2012). 
Common SCD-related complications among paediatric 
patients include acute pain, severe anaemia, stroke, splenic 
sequestration, acute chest syndrome, and meningitis (Beck 

et al. 2022). As per an Indian Council of Medical Research 
survey, about 20% of children with sickle cell disease die by 
the age of two, and 30% of children with SCD in the tribal 
community die before they reach adulthood (Tewari, & Rees 
2013). SEWA Rural organization, which implements com-
prehensive care for SCA, documented a high prevalence of 
pain crises, hospitalizations, and blood transfusions among 
the patient population (Desai et al. 2016).

Prenatal screening (PNS) for sickle cell 
disease

Prenatal screening is a routine aspect of antenatal care and is 
offered based on informed reproductive choices and poten-
tially mitigates the future burden of the disease (Patel, et al 
2013). Early detection allows for informed family planning 
(Desai et al 2016; Linton, et al 2023; Patel, et al 2013). Fig-
ure 1 explains the flowchart of the prenatal SCD screening 
process.

Fig. 1   Flow diagram of the PNS process
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[The flow diagram explains the prenatal screening pro-
cess. Pregnant women testing for sickle cell disease. If she 
is found with a trait or disease, her husband is motivated for 
sickle cell testing. If a couple is found with either sickle cell 
trait or disease, they are counselled for pre-natal screening of 
the foetus. If a foetus is found with sickle cell disease, cou-
ples are counselled to make informed decisions about preg-
nancy. If couples agree, the foetus is terminated. If couples 
do not agree, antenatal and post-natal services are offered 
continued being offered.]

The most common method of PNS involves first identify-
ing a couple who is at risk of having a fetus with sickle cell 
disease, counselling at-risk couple to undergo PNS, followed 
by taking a sample of amniotic fluid and genetic testing of 
the fluid to determine whether the fetus has SCD or not. In 
case the fetus has SCD, the couple is counselled so that they 
can make an informed decision about termination or con-
tinuation of pregnancy. However, navigating this pathway 
presents a complex terrain with barriers, ethical dilemmas, 
and diverse community factors. It is important to understand 
patients' and stakeholders' perspectives. The Government 
of India has initiated a campaign to eliminate sickle cell 
disease by 2047 (National Sickle Cell Elimination Mission 
2023). To achieve this goal, prenatal screening, testing, and 
counselling services play a crucial role as there is no way to 
know how severe would be the disease in a given fetus after 
birth (Sickle Cell Anemia Control Program 2013).

The present study explored patients' and key stakeholders' 
perspectives and navigated perceived ethical issues on PNS 
for Sickle Cell Disease. Specific Objectives were explor-
ing perceptions and perspectives of patients, couples, and 
stakeholders on pre-natal screening of SCD and termination 
of pregnancy as a preventive strategy; acceptability of pre-
natal screening among eligible couples and stakeholders for 
pre-natal screening of SCD and termination of pregnancy as 
a preventive strategy, and explore ethical dilemmas in tak-
ing decisions about pre-natal screening and termination of 
pregnancy. The findings of the study may inform the Sickle 
cell elimination mission of the Government of India.

Methodology

Study area

The study was conducted in the Jhagadia block of Bharuch 
District, Gujarat, India, located approximately 20 kms from 
Bharuch City and 225 kms from Gandhinagar, the state capi-
tal (Census of India 2011). The district has a population of 
1,551,019, with 31.5% being tribal (Census of India 2011). 
The selected block, Jhagadia, has a significantly higher tribal 
population, accounting for approximately 69% (Census of 
India 2011).

Study setting

The SEWA Rural, a voluntary organization, implements a 
comprehensive care model for SCD at its 250-bed charitable 
hospital in Jhaghadia block, Bharuch in Gujarat since 2014. 
This comprehensive care model for SCD includes screening, 
standardized treatment as per inpatient and outpatient proto-
cols, and health education of the community. The organiza-
tion started providing PNS service in 2022.

Research design

This study employed a participatory sequential mixed-meth-
ods design (qual-quant). Participatory research involves col-
laboration between researchers and participants to under-
stand a specific issue and work towards positive change. In 
this context, participatory action research principles were 
utilized, emphasizing active participation and action by 
community members directly affected by the issue (Baum 
et al. 2006; Vaughn, & Jacquez 2020).

In order to ensure community ownership and relevance, 
the first author facilitated a participatory workshop with 
representatives of the research participants. This collabo-
rative process involved participants in the development of 
the research design and strategies, fostering a deeper under-
standing of their perspectives and concerns. These members 
were part of the pilot exercise as well, providing valuable 
feedback on the research instruments and data collection 
procedures before their application to the main study sample.

Research positionality

This study prioritizes health equity by focusing on tribal 
communities in Western Gujarat, India, historically margin-
alized groups facing significant health disparities. The first 
author, a native of Valsad district, a tribal region in Western 
Gujarat, completed his secondary education there. While 
his higher education took place in Vadodara, a city in Cen-
tral Gujarat, he maintains a deep understanding of the tribal 
communities of Bharuch district, also located in Western 
Gujarat. His research training emphasizes qualitative meth-
odologies, particularly grounded theory and participatory 
research. He has extensive experience working with diverse 
marginalized populations, including women, LGBTQ + indi-
viduals, and children in vulnerable situations. Furthermore, 
his doctoral research, grounded in Charmaz's Constructivist 
Grounded Theory (Charmaz 2006), underscores an inter-
pretivist paradigm that recognizes how socio-cultural and 
educational experiences shape individual realities. This 
perspective aligns with the understanding that systemic 
inequalities, driven by factors such as power dynamics and 
social structures (Bourdieu 1986), deeply influence health 
outcomes. These inequalities are often reflected in research 
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and programme design, where beneficiaries are often treated 
as passive recipients of externally imposed solutions, hinder-
ing health promotion (Wallerstein 1979).

Present study challenges inherent inequalities by embrac-
ing participatory research methodologies that prioritize the 
perspectives of marginalized communities as crucial knowl-
edge sources (Creswell 2013). This approach offers a more 
equitable and empowering framework, allowing communi-
ties to actively shape their own health and well-being. This 
study was designed with the fundamental principle that par-
ticipants are not only subjects but also equal partners and 
experts in their own lived experiences. The first author led 
the study's design and execution, with four data collectors 
from the academic institution who were trained in public 
health and research. These data collectors received specific 
training in participatory research and qualitative inter-
viewing by the first author. The co-authors, who are part 
of SEWA Rural, maintained a supportive role throughout 
the study, refraining from any interference in data collec-
tion, analysis, or interpretation. The co-authors also criti-
cally reviewed the manuscript and provided valuable input 
to enhance the presentation of the research findings.

Sample

Description of sample for both qualitative and quantitative 
study are described below.

Sample for qualitative data: About 59 in-depth inter-
views were conducted. The study had diverse range of par-
ticipants, ensured a comprehensive understanding of the 
SCD situation within the community. Direct beneficiaries 
(38) included individuals undergoing Sickle Cell Disease 
(SCD) screening, individuals who diagnosed positive for 
SCD, those who underwent prenatal screening, those who 
terminated their fetus due to SCD diagnosis, individuals 
with Sickle Cell Trait, and two participants had a child with 
SCD. They provided valuable insights into the lived experi-
ences of individuals and families affected by SCD. Another 
group, community stakeholders (11), included family mem-
bers, community leaders, teachers, and elected village heads 
– Sarpanch who offered crucial perspectives on community 

perceptions, beliefs, and social norms related to SCD. Ser-
vice providers (10), such as Auxiliary Nurse Midwives, 
Accredited Social Health Activists, prenatal screening ser-
vice providers, genetic counsellor, gynaecologist, members 
of the Sickle Cell project team, and Hematologist provided 
valuable insights into the challenges and successes of cur-
rent SCD prevention and management programmes within 
the community. This multi-faceted approach to participant 
recruitment allowed for a nuanced understanding of the SCD 
situation, encompassing the perspectives of all key stake-
holders. Details of the same are provided in Table 1.

Sample for quantitative data: Programme data of 968 
women with sickle cell gene attending SEWA Rural OPD 
during 2022 and 2023 were considered for the study. Sec-
ondary data of all beneficiaries who visited pre-natal screen-
ing services was gathered from the project records.

Sampling technique

For qualitative data, theoretical sampling was employed. 
The sample was diversified based on Sickle Cell Disease 
status: couples for prospective screening, couples hav-
ing sickle cell disease, women who underwent prenatal 
screening, women who underwent an abortion, women 
who did not undergo termination of pregnancy, geo-
graphic locations within Jhagadia block, participants from 
different income strata, etc.; and different stakeholders 
from family, community and service providers. Data col-
lection was continued until data was saturated. For quan-
titative data, all pregnant women with sickle cell gene 
attending the Gynec OPD clinic at SEWA Rural were 
considered for the study.

Research tools

In-depth interviews were conducted with 59 participants 
using a semi-structured interview guide. The guide, devel-
oped in English based on relevant literature and research 
questions, was translated into Gujarati and back-translated 
to ensure accuracy. Pilot interviews with five participants 
(three beneficiaries – one with SCD, one with SCD trait, and 

Table 1   Type of participants of the study and its characteristics

Type of participants and total number Description

Direct beneficiaries (38) Participants about to undergo SCD screening (9); participants who screened SCD 
positive (4); participants who underwent pre-natal screening (4); participants ter-
minated fetus due to diagnosis of SCD (3); couple having SCD positive child (2); 
and participants with Sickle Cell trait (16)

Community stakeholders (11) Family members (6), community leaders (2), Teacher (1), Sarpanch /village head (2)
Service providers (10) Auxiliary Nurse Midwifery (ANM) (1), Accredited Social Health Activist (ASHA) 

(3), PNS service provider (2), genetic counsellor (1), gynaecologist (1), Sickle 
Cell project team (1), and an external subject matter expert (1)
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one with SCD-affected child; and two project team mem-
bers) were conducted to refine the guide. The final guide 
explored participants' knowledge and perceptions of SCD, 
experiences with prenatal screening, decision-making pro-
cesses, and ethical considerations.

Data collection procedure

The first author, a trained qualitative researcher, conducted 
rigorous training for four research team members on par-
ticipatory research approaches and in-depth interview tech-
niques. To familiarize the research team with the local con-
text and refine data collection strategies, the team carried out 
pilot study at the SEWA Rural office.

Interviews were conducted in Gujarati by the first author 
and four trained team members, with support from the 
SEWA Rural team. Interviews were primarily conducted 
at the OPD managed by SEWA Rural, with patients and 
stakeholders from the village. Three stakeholders, who 
were medical professionals and unable to provide time for 
in-person interviews. To ensure autonomy of responses, 
interviews with married couples were conducted with each 
spouse individually.

While in-person interviews were the primary method of 
data collection (n = 56), three participants were interviewed 
telephonically. This decision was made based on logistical 
and practical considerations. Telephonic interviews can be 
advantageous in reaching participants who may be geo-
graphically distant, have limited mobility, or face sched-
uling challenges (Bernard 2002). In this study, telephonic 
interviews were conducted to ensure the inclusion of key 
stakeholders who were located in remote areas and whose 
participation would have been significantly impacted by the 
logistical constraints of in-person interviews.

The quantitative data encompassed information on all 
beneficiaries who visited their pre-natal screening services, 
counselled for pre-natal screening services, participants who 
availed prenatal services and those who underwent termina-
tion of pregnancy.

Data analysis

Thematic analysis was used to analyze qualitative data, iden-
tifying recurrent themes and patterns within the interviews. 
The analysis focused on understanding the cultural, social, 
and psychological factors shaping participants' perspec-
tives. Descriptive statistics were utilized for quantitative 
data analysis.

All interviews were audio-recorded, transcribed verbatim, 
and subsequently translated into English by bilingual research-
ers fluent in the local language. The thematic analysis pro-
cess followed a six-phase approach as outlined by Braun and 
Clarke (2006), encompassing familiarization with the data, 

generating initial codes, searching for themes, reviewing and 
refining themes, defining and naming themes, and finally, pro-
ducing the report. This involved immersing oneself in the data 
through repeated readings of transcripts, field notes, and other 
relevant documents, systematically identifying and labeling 
key concepts, grouping codes into potential themes, and refin-
ing these themes through an iterative process. Themes were 
then clearly defined and given concise and meaningful names. 
Throughout the analysis, researchers maintained a reflexive 
approach, acknowledging their own biases and perspectives to 
ensure that interpretations were grounded in the data.

Ethical considerations

This study received ethical approval from the SEWA Rural 
Institutional Ethics Committee on August 9, 2023. Prior 
to participation, all participants were informed about the 
study's objectives and procedures. They were also explicitly 
informed that their participation was entirely voluntary and 
that they could withdraw from the study at any time. Written 
informed consent was obtained from all participants.

Results

Socio‑demographic profile of study participants

A total of 59 participants, including 38 direct beneficiar-
ies, 11 community stakeholders, and 10 healthcare service 
providers, were interviewed for the study. Of the total direct 
beneficiaries (38) interviewed, 13 had Sickle Cell Disease, 
16 had Sickle Cell Trait, and 9 had neither condition. About 
17 participants were belonged to low socio-economic strata, 
and 13 did not receive formal education. The gender distri-
bution showed 29 women and 9 men among direct benefi-
ciaries. In the case of community stakeholders (11), seven 
were men, six were from low socio-economic strata, and 
three received no formal education. Table 2 presents the 
socio-demographic characteristics of study participants.

As presented in the Table 2, healthcare service provid-
ers were categorized by gender and occupation. Among the 
providers, 60% (6 out of 10) are women, while 40% (4 out of 
10) are men. Occupationally, the group includes one ANM 
(10%), two ASHAs (20%), three Gynecologists (30%), two 
members of the Sickle Cell Project team (20%) and one each 
respectively, Hematologist (10%) and Counsellor (10%).

Uptake of pre‑natal Screening, testing, 
and termination of pregnancies at SEWA rural 
hospital

Figures 2 and 3 present the uptake of pre-natal services 
at SEWA Rural Hospital. A total of 968 pregnant women 
with sickle cell disease or trait visited the service and 
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nearly 24% (236/968) husbands were counselled for sickle 
cell screening. Of the total husbands counselled, 94% 
(221/236) were agreed for pre-natal screening. About 24% 
(54/221) of them were detected with sickle cell disease. It 
means 54 pregnant women and their husbands both were 
carrying sickle cell genes and were eligible for prenatal 
testing.

These eligible couples (54) who were detected with sickle 
cell disease were further counselled for amniocentesis of 
pregnant women and 43% (23/54) of them underwent an 
amniocentesis test. Among eligible couples, four couples 
had at least one member detected with sickle cell disease; 
and about 50 couples where both of them had sickle cell 
traits. Of those who underwent amniocentesis test (54), 20 
had sickle cell trait and 9 had sickle cell disease.

Figure  3 provides details of patients counselled for 
amniocentesis test and its consequences. Of 54 couples who 
underwent PNS, 39% (9/23) couples had a foetus with Sickle 
cell disease. Of the 9 couples, two couples had at least one 
member suffering from sickle cell disease and seven had 
only sickle cell trait. Of them, 66% (6/9) couples agreed and 
terminated their pregnancies.

Reasons reported by patients for not terminating preg-
nancy were: 1). None of the children are alive at present; 
2) previous experience of miscarriages; 3) stillbirth, and 4) 
husband/mother-in-law denied permission for termination 
of pregnancy. Reasons attributed by patients for terminating 
pregnancy were: 1) concerns about the potential of having 
future children also affected by SCD; 2) fear of painful crisis 
episodes in child, 3) challenges faced by other families rais-
ing child with sickle cell disease and 4) first pregnancy so 
that they can plan other in future. They mainly emphasized 
the suffering of the unborn child and their willingness to 
prevent sickle cell disease in society. The following excerpts 
aptly highlight these sentiments.

"I would not want to abort, but what if the child suf-
fers?" - A Pregnant woman.
"Our religion forbids abortion, but I worry about the 
child's health." - A Husband without SCD.

This underscores the intricate interplay of cultural, reli-
gious, and practical considerations in shaping perceptions of 
SCD, pre-natal screening, and abortion. Verbatim accounts 
illustrated how individuals sought a delicate balance between 
honouring cultural and religious values and making practical 
decisions for the well-being of their families:

"Our culture and faith are a big part of who we are, but 
we also need to think practically. How can we put our 
children in danger of suffering?" – A man with SCD

Both of the participants had formal education and were 
of moderate socio-economic status. Such examples were 
limited; the majority of participants did not accept medical 

Table 2   Socio-demographic characteristics of study participants 
(N = 59)

Characteristics f %

Direct Beneficiaries (n = 38)
Gender
Women 29 76
Men 9 24
Socio-economic Status
Low Socio-Economic Status 17 45
Moderate Socio-Economic Status 18 47
High Socio-Economic Status 03 08
Education
Not received formal education 13 34
Completed five years of Schooling 08 21
Completed ten years of Schooling 07 18
Completed 12 years of schooling 06 16
Completed Graduation 04 11
Sickle Cell Disease Status
Sickle Cell Disease 13 34
Sickle Cell Trait 16 42
None 09 24
Community stakeholders (n = 11)
Gender
Women 04 36
Men 07 64
Socio-economic Status
Low Socio-Economic Status 06 55
Moderate Socio-Economic Status 04 36
High Socio-Economic Status 01 09
Education
Not received formal education 03 27
Completed five years of Schooling 02 18
Completed ten years of Schooling 01 09
Completed 12 years of schooling 04 36
Completed Graduation 01 09
Type of stakeholder
Spouse 03 27
Mother-in-law 02 18
Father-in-law 02 18
School teacher 02 18
Sarpanch/community leader 02 18
Healthcare Service providers (n = 10)
Gender
Women 06 60
Men 04 40
Occupation
ANM 01 10
ASHA 02 20
Gynecologist 03 30
Haematologist 01 10
Counsellor 01 10
Sickle Cell Project team 02 20
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termination of pregnancy as an appropriate option for com-
munity members.

Perception on pre‑natal screening of SCD 
and termination of pregnancy as a preventive 
strategy

The study identified critical emergent themes from the 
data: knowledge about SCD and management, knowl-
edge about pre-natal screening and barriers to pre-natal 
screening, and medical termination of pregnancy in the 
case where a fetus is detected with sickle cell disease. The 

study also explored ethical dilemmas related to pre-natal 
screening and termination of pregnancy.

	1.1.	 Knowledge about Sickle Cell Disease and Management

All participants had heard the term "sickle cell dis-
ease." However, the depth of understanding varied sig-
nificantly. Participants with SCD (13/38), family mem-
bers (8/10), and community leaders (2/10) demonstrated 
a comprehensive understanding of SCD, including its 
genetic nature, potential health complications, and man-
agement strategies.

Fig. 2   Uptake of prenatal screening, and testing

Fig. 3   Patients counselled 
for amniocentesis test and its 
consequences
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Participants with the sickle cell trait (16/38) and some 
community leaders (2/10) exhibited limited awareness. They 
often lacked a basic understanding of the disease's cause 
(genetics) and struggled to articulate its specifics. While 
some (6/16) recognized symptoms, they lacked knowledge 
about management, including preventive measures and 
appropriate medical interventions. All participants with 
sickle cell trait did not know how to manage SCD, such as 
how to treat complications and care (diet, preventive meas-
ures) to be taken by the patient to reduce the severity and 
when to consult a doctor. Most patients preferred medication 
during the crisis stage. The following verbatim of partici-
pants echo their knowledge about SCD and its management.

"I have known about my condition [SCD] when I was 
in school. I have a girl child with SCD, and I know 
how important it is to take care of a person with SCD. 
It is important to take regular medication, check-up 
and take proper care" – A woman with Sickle Cell 
Disease and a child with SCD.
"I have heard about it but do not know more details 
about it. I was diagnosed in my school and taking treat-
ment" – A woman with Sickle Cell Trait.

While exploring further, we noticed varying sources of 
information about sickle cell disease. Information about 
SCD came from various sources, including family, friends, 
and healthcare providers. However, the accuracy of informa-
tion obtained outside of healthcare settings was often ques-
tionable, leading to inconsistencies and confusion. Verbatim 
excerpts from one of the participants illustrate the scenario 
aptly.

"I know about sickle cell [SCD] from my friend… 
She said…no major symptoms, and medicines are not 
required... I was getting sick often but never went to 
the doctor. It was during my pregnancy I was diag-
nosed with SCD.” – A woman with SCD.

Gender disparity in knowledge about sickle cell disease 
surfaced. Women with lower socio-economic backgrounds 
and limited formal education (10/29) often had less access 
to accurate information compared to men, relying primar-
ily on their partners' or family's understanding. Conversely, 
women with higher socio-economic backgrounds and for-
mal education (19/29) generally possessed more accurate 
knowledge about SCD and prenatal screening. Participants’ 
verbatim indicated gaps in understanding the implications 
and significance of SCD, emphasizing the need to improve 
health literacy about SCD through behaviour change educa-
tion initiatives.

"SCD is a blood disease in which red blood cells 
contort into a sickle shape and block the blood flow, 
causing pain. Upon diagnosis, treatment can be bene-

ficial… sometimes, blood change [blood transfusion] 
is required. This can be done at Mota Davakhane 
(Tertiary Hospital) …” – A woman with formal edu-
cation and upper socio-economic status.
"I only know it is a blood disease that makes children 
weak and often sick. My distant relative has it." – A 
woman had no formal education.

One participant (mother-in-law—community stake-
holder) said "Sickle cell [SCD] is a curse, passed down 
from ancestors.”

	2.2.	 Knowledge of pre-natal Screening

Most participants (direct beneficiaries- 33/38; commu-
nity stakeholder – 8/10) were unaware of pre-natal screen-
ing, except five patients who recently underwent pre-natal 
screening at SEWA Rural Hospital. Two community stake-
holders –a Sarpanch whose wife had sickle cell disease 
and the mother-in-law of a person with SCD – were aware 
of prenatal screening.

Most participants – direct beneficiaries and community 
stakeholders (41/48) heard the term “pre-natal screening” 
for the first time. The lack of clarity and accessibility of 
prenatal screening is reflected in the following excerpts 
of participants.

"I heard about the test from the hospital, but where 
and how much? Will it harm the baby?" – A pregnant 
woman
"It is not offered at PHC. Need to go to Jhagadia, 
which requires travel, and the private hospitals in 
Bharuch are too expensive for people to afford it." 
– A Sarpanch.

Participants having SCD favoured pre-natal screening 
services; however, family members and other stakeholders 
had limited information about pre-natal screening. When 
asked, participants (especially those with trait sickle cell 
disease, family members of trait sickle cell disease, sar-
panch) reluctantly agreed favourably to pre-natal screen-
ing; however, after explaining the details of the pre-natal 
screening procedure and its purpose, the majority of them 
understood the importance of pre-natal screening and 
expressed willingness to uptake screening facilities if ser-
vices available.

"Prenatal screening can help determine whether a 
child will have sickle cell disease. We do not mind 
what the doctor says as long as services are avail-
able.” – A father-in-law

	3.3.	 Barriers to uptake of prenatal screening and termina-
tion of pregnancy
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The study explored several barriers hindering the uptake 
of prenatal screening and termination of pregnancy in cases 
where the fetus tested positive for sickle cell disease. Apart 
from a lack of lived experience with SCD and limited knowl-
edge about the screening services, barriers included familial 
pressure, cultural beliefs, religious beliefs, stigma, and emo-
tional reactions. All these contributed to the perception that 
such screenings were unnecessary.

Familial pressure: Husbands and in-laws, particularly 
mothers-in-law, often held strong opinions against termina-
tion of pregnancy, creating conflict and emotional stress. 
Pressure to bear children, regardless of the risk of passing on 
sickle cell, conflicted with concerns about the child's future 
well-being. Father-in-law said, "God has chosen this path; 
we must accept it." A pregnant woman reported her opinion 
as follows:

"I am fine with abortion, but my husband and mother-
in-law are not in favour. We had two daughters, and the 
family looks forward to a boy child. Hence, I need to 
keep this child." – A pregnant woman.

Traditionally, women had little say in their reproduc-
tive choices. Decisions were often made by mother-in-law 
or husbands. One woman said, "We [married women] just 
have to listen [to mother-in-law and husband]." However, 
there were reflections of empowered voices. Some tribal 
women navigate these challenges with a sense of agency. 
For example, some women advocated for themselves and 
their families, seeking healthcare professionals’ guidance on 
reproductive health options and strongly favour termination 
of pregnancy.

Cultural beliefs: A pervasive theme that emerged was 
the profound impact of cultural beliefs and traditions on 
decision-making regarding pre-natal screening and abor-
tion. Tribal communities often hold deep-rooted beliefs 
about the sanctity of life and natural processes. The notion 
that interfering with the course of nature is taboo influences 
individuals to resist pre-natal screening and termination of 
pregnancy. Termination of pregnancy was not considered 
culturally appropriate. The most common belief reported 
was “Abortion is a sin." Participants stated,

"…it [womb with sickle cell disease] is God's decision. 
Abortion is a sin. Whatever is given by the Almighty, 
we must accept it...must not disobey God's gift.” – A 
community member.
"If people find out, they will point fingers and talk 
behind our backs. It is not just a medical decision but 
a social one." – A husband with SCD.

Religious beliefs: Religious beliefs profoundly influenced 
the perceptions of individuals with SCD within tribal popu-
lations. Verbatim accounts underscored the intertwining of 
faith and the experience of living with SCD:

"I believe this is a test from God. He knows I can han-
dle it, and I find strength in my faith." – A husband 
with SCD.

This sub-theme revealed a perspective that framed SCD 
not solely as a medical condition but as part of a divine plan. 
The verbatim responses highlighted how religious beliefs 
provided individuals with a sense of purpose, resilience, and 
coping mechanisms in the face of the challenges posed by 
SCD. Conversely, some participants expressed a struggle 
with religious interpretations that attributed SCD to divine 
punishment or a consequence of past actions:

"People say it is because of sins in past lives. It is hard 
not to feel guilty and question why God chose this for 
me." – A husband with SCD

This dual nature of religious beliefs, serving as both a 
source of strength and a potential source of guilt, adds com-
plexity to the emotional and psychological impact of SCD 
within tribal communities.

Stigma: Openly discussing sickle cell was uncom-
mon, leading to isolation and lack of understanding within 
communities. Prevalent stigma regarding the termination of 
pregnancy was also expressed by study participants.

“Abortion is not accepted in society; hence, family 
members do not allow it. Abortion is considered diso-
bedience of the Nature.” – A woman with sickle cell 
trait.
"Our community frowns upon abortion. It brings 
shame, and people will talk." – A husband.

One participant – a healthcare professional – said, "… It 
is [termination of pregnancy] not just a medical decision; it 
is a social one." Moreover, attributing the disease to super-
natural causes or past karmic deeds perpetuated stigma and 
limited access to medical care.

Emotional reactions: Participants faced emotional reac-
tions. Women participants grappled with guilt, grief, and the 
potential social implications of aborting a desired pregnancy. 
Emotional burdens and societal expectations led to a com-
plex decision-making landscape.

"The emotional burden is heavy. How do you decide 
to end a life, even if it is to prevent suffering?" – A 
woman with SCD

Acceptance of PNS and TOP

Findings revealed high acceptance but mixed preference 
for prenatal screening, primarily due to complex decision-
making processes. Persons with SCD have acceptance and 
high preference for pre-natal screening; however, persons 
living with SCD trait, their family members, and community 
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members had assigned the lowest priority and preference to 
under-go pre-natal screening and termination of pregnancy 
if required. Most participants did not favour the decision 
regarding the termination of pregnancy. It is clear from the 
data that limited awareness and knowledge, barriers to ser-
vice uptake, and societal and ethical concerns influenced the 
decision-making process.

Indeed, faith, morality, and practical considerations 
shape individuals' perspectives and influence their decisions 
regarding pre-natal screening and termination of pregnancy. 
For example, one spouse of a pregnant woman who under-
went pre-natal screening and abortion said, "Our faith says 
every life is a gift, but does that mean we let our child suffer? 
I cannot see my wife and child in pain."

Ethical dilemma in decision‑making by beneficiaries 
and service providers

In situations where the severity of SCD varies greatly or 
where access to optimal healthcare is limited, navigating 
the ethical considerations becomes even more complex. 
Results revealed beneficiaries' as well as provider’s ethical 
dilemmas.

Beneficiaries’ perspectives

Participants grappled with the ethical implications of inter-
fering with the natural course of life and the potential guilt 
associated with decisions. Participants expressed concerns 
about interfering with natural processes and the moral impli-
cations of making decisions about the unborn. A father-in-
law said, "Our elders say we should not try to play with 
God. What if it is against His will?" The verbatim accounts 
underscored the deeply rooted beliefs that framed pre-natal 
screening as a potential transgression against divine will.

Cultural, religious, and personal beliefs are crucial in 
shaping individual choices. The right to choose whether or 
not to undergo prenatal screening and make informed deci-
sions about pregnancy continuation. This requires access to 
comprehensive information about SCD, its severity, manage-
ment options, and potential implications of a positive test. 
The study revealed that despite counselling couples on the 
above aspects, very few agreed to the termination of preg-
nancy. A positive SCD diagnosis during pregnancy triggers 
anxiety, grief, and uncertainty about the future.

"The diagnosis did not affect me until the doctor 
informed me about the disease. It creates fear and 
sadness visualizing unborn child in pain.” – A woman 
with SCD.

Couples find difficulties deciding on pregnancy continua-
tion, abortion, or postnatal care. A pregnant woman said, "I 
am ready to do what the doctor suggests as they know better 

than us. However, abortion is a difficult decision to make." 
Societal views on SCD and pre-natal screening were unfa-
vourable. Most participants (direct beneficiaries and critical 
stakeholders) were unaware of the genetic conditions of SCD 
and its implications, which can influence parental decisions. 
Furthermore, when the termination of pregnancy for SCD 
is grappled with stigma and disapproval from family and 
society, the emotional burden is multiplied, making it dif-
ficult for them to decide.

Providers’ perspective

Providers may face challenges in balancing the potential for 
a happy, fulfilling life with SCD against the possibility of 
significant pain and suffering. Healthcare providers faced 
ethical challenges in navigating the delicate balance between 
respecting cultural beliefs and preventing the spread of SCD. 
A Healthcare professional said,

“We face challenges as not all sickle cell disease is 
severe. In situations where the severity of SCD varies 
greatly, suggesting pre-natal screening becomes com-
plex and suggesting abortion becomes even more com-
plex.” – A Healthcare Professional (Haematologist)

The manifestation of SCD is highly variable from very 
severe disease to very mild disease. It is not possible to pre-
dict the severity of the disease of the unborn child. There-
fore, the providers face ethical challenges to find the right 
ethical balance between being assertive and giving space 
to couples to make decisions about PNS and termination. 
Providers must strike a delicate balance between assertively 
informing couples about screening options and respecting 
their autonomy in decision-making. This complexity is fur-
ther highlighted by a case encountered by a counsellor. A 
pregnant woman stopped attending antenatal care services 
after repeated encouragement to terminate the pregnancy 
based on a high-risk screening result. This case underscores 
the emotional and social burdens associated with such deci-
sions, potentially leading to service dropout. Recognizing 
this challenge, the counsellor proactively followed up with 
the woman and facilitated both antenatal & postnatal care 
for her. This dedication not only addressed her immedi-
ate healthcare needs but also instilled faith in the services 
offered by the SEWA Rural Hospital.

Low literacy rates make it difficult for beneficiaries to 
understand complex medical information, which hinders 
informed decision-making. Furtherance to this context, one 
participant raised two ethical questions:

“I have two questions: (1) To what extent is it appro-
priate to promote pre-natal screening and selective 
abortion as reproductive choices? (2) Is presenting an 
opportunity to opt for abortion appropriate? I believe 
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our ability to answer both questions keeping in mind 
better health outcomes of patients can help resolve our 
ethical dilemma." –A Healthcare Professional (Gynae-
cologist)

Discussion

The study findings highlight a varied level of knowledge 
about pre-natal screening and its consequences within tribal 
populations, with comprehensive understanding among indi-
viduals with full SCD and limited awareness among those 
with SCD traits. Study participants – direct beneficiaries 
and community stakeholders—reported limited awareness 
about prenatal screening. Previous Indian studies reported 
limited knowledge about SCD, often fuelled by societal 
stigma (Aderotoye-Oni et al 2018; Gajbhiye, & Agarwal 
2019; Gupta et al. 2014; Patil et al 2017). The recent study 
by Arumugam and colleagues (2024) reported inadequate 
awareness and information dissemination regarding pre-
natal screening, underscores the need for culturally sensi-
tive communication strategies to improve knowledge and 
empower women to access prenatal services.

Cultural and social factors significantly influence percep-
tions of pre-natal screening, with stigma and societal expec-
tations adding complexity to decision-making (Gajbhiye, & 
Agarwal 2019; Williams et al 2018). Based on the explana-
tion of pre-natal screening for early detection and prevention 
of SCD in unborn children, the study participants expressed 
mixed responses, particularly unfavourable responses for 
termination of pregnancy. The emotional and psychological 
impact of a positive pre-natal screening result shapes deci-
sions regarding the termination of pregnancy, revealing a 
complex interplay of fear, societal pressure, and emotional 
burden. Similar findings were echoed in a previous study 
conducted on susceptibility loci for neurodevelopmental 
disorders by van de Steen and colleagues in 2016 (van der 
Steen et al 2016).

Several studies have explored the ethical complexities 
surrounding prenatal screening and abortion, highlighting 
the diverse perspectives and potential dilemmas faced by 
different stakeholders (Chima, & Mamdoo 2015; Fadare 
2009; Gupta 2010; Hewson 2001). These studies empha-
size the importance of respecting women's right to choose 
regarding testing and pregnancy continuation. Limiting the 
autonomy of women in regard to their reproductive choices 
also infringes on their individuality. Pregnant women facing 
decisions about PNS grapple with significant ethical and 
moral dilemmas. Rapp's (1988) concept of "moral pioneers" 
aptly captures the conundrum participants experience. Their 
anxieties extend beyond secular morality, entering a "mag-
ico-religious space" where anxieties about "going against 

God's will" or incurring a "curse" become prominent. This 
entanglement of morals and religion reflects the complex 
ways individuals navigate decisions surrounding pregnancy 
and potential disabilities.

The most emotionally charged element of the SCD-
related ethics debate is the possibility of TOP. While some 
view it as a compassionate option, allowing couples to avoid 
passing on a potentially debilitating condition, others raise 
serious ethical concerns, questioning the right to terminate 
a fetus's life based on potential health limitations (Stapleton 
2017). Cultural and religious beliefs further complicate the 
issue, as Kalita (2013) emphasizes, with social pressures 
often influencing individual choices and access to safe and 
medical termination of pregnancy. This complex interplay 
extends beyond individual anxieties. Recognizing these 
factors is crucial because, as Short and Mollborn (2015) 
suggest, our embodied experiences of health, illness, and 
well-being are shaped by a complex interplay of biological, 
social, and cultural factors. Knowledge about the body is 
not universal, but rather socially constructed within specific 
contexts. Recognizing these "local biologies" is essential for 
culturally sensitive healthcare practices, particularly when 
dealing with sensitive decisions like PNS and medical ter-
mination of pregnancy.

Presenting options without judgment and respecting indi-
vidual values and cultural contexts should be prioritized 
and focused. Respecting religious and cultural beliefs that 
influence decisions regarding prenatal screening and medi-
cal termination of pregnancy while presenting reproductive 
options without judgment is of paramount importance. As, 
during tough times, religion and spirituality offer people 
comfort, guidance, and a sense of purpose (Puchalski 2001). 
Therefore, culturally sensitive counselling and support are 
essential and should be integral to Sickle Cell Disease ser-
vices, including prenatal diagnosis and treatment services. 
Few studies highlight the need for counselling to incorpo-
rate an empathetic approach, respect for diverse beliefs, and 
avoid imposing their ethical frameworks on patients (Clarke, 
& Wallgren-Pettersson 2019; Colah et al 2005; Mohanty & 
Das, 2011; Munung et al 2024; Muthuswamy 2011).

Addressing ethical complexities requires a multifaceted 
approach that fosters informed decision-making, respects 
individual autonomy, and acknowledges the interplay of 
medical, social, and cultural factors. Healthcare profession-
als have a fundamental duty to respect patient autonomy 
and cultural beliefs, while also upholding their responsibil-
ity to prevent the spread of potentially debilitating diseases. 
Balancing these seemingly opposing goals creates signifi-
cant tension. Forcing or pressuring patients to terminate 
a pregnancy based solely on the potential for SCD might 
violate their right to bodily autonomy and informed deci-
sion-making. However, not actively encouraging prenatal 
screening and termination options could potentially lead to 
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the continued birth of children with SCD, impacting both 
the individuals and healthcare systems in the long run. We 
propose strategies to address ethical dilemmas.

Ethical framework for prenatal screening 
and testing for SCD

First, ensuring access to accurate and comprehensive infor-
mation about PNS and highlighting both the challenges and 
the possibilities are crucial. This information should be dis-
seminated through culturally sensitive channels, debunking 
myths and promoting realistic narratives. Second, respect-
ing individual autonomy. The ultimate decision regarding 
termination of pregnancy should rest with the couple after 
careful consideration of their beliefs, values, and personal 
circumstances. Third, non-directive genetic counselling that 
respects individual values and beliefs without advocating for 
or against specific choices becomes paramount. Counsel-
ling spaces should provide a safe environment for couples 
to explore their anxieties and concerns without judgment, 
ensuring informed and autonomous decision-making (Muth-
uswamy 2011; Clarke, & Wallgren-Pettersson 2019). Fourth, 
addressing social stigma and cultural misconceptions sur-
rounding SCD, PNS and TOP through behaviour change 
communication (BCC)  strategies. Open dialogues that 
acknowledge diverse perspectives and facilitate understand-
ing can create a more supportive environment for families 
facing these difficult choices (Sirohi & Mishra 2015). Fifth, 
advocating for accessible and affordable prenatal screening 
and facilities for safe medical termination of pregnancy, par-
ticularly in underserved communities, becomes essential in 
ensuring equitable access to reproductive healthcare.

Implications for practice, research and policy

The study's findings offer valuable insights for improv-
ing healthcare practices related to prenatal screening for 
SCD, particularly within tribal communities. Few studies 
have highlighted the effectiveness of BCC strategies in 
promoting reproductive health awareness and uptake of 
services in tribal communities (Banerjee et al 2012, 2013; 
Jones et al. 2017). It can contribute to healthier pregnan-
cies, informed family planning, and improved maternal 
and child health outcomes in these underserved commu-
nities. BCC strategies should focus on enhancing health 
literacy, addressing cultural norms and beliefs surrounding 
PNS, and providing access to genetic counselling. Effec-
tive BCC can empower individuals and families to make 
informed decisions about prenatal screening while navigat-
ing the complex ethical considerations involved. Culturally 
sensitive messaging, delivered through community influ-
encers, can dispel myths, address fears, and emphasize 

the health benefits of informed decision-making. Preferred 
communication approaches can be: 1) information booklet 
on PNS in [local] language, 2) involve community leaders 
in communication campaign, 3) document and dissemi-
nate success stories, 4) use of pamphlets, hoardings, wall 
paintings in public places and 5) use of video interviews 
of beneficiaries and healthcare professionals.

Future longitudinal studies would provide valuable 
insights into the long-term impact of prenatal screening 
for SCD on individuals, families, and communities. Gen-
erating evidence on culturally tailored psychosocial sup-
port intervention would be crucial. Further research could 
explore strategies for more active community engagement 
in shaping healthcare policies and interventions related 
to SCD. This participatory approach can ensure that 
interventions are culturally relevant, address community 
needs effectively, and promote sustainable improvements 
in healthcare practices.

This study underscores the critical need for policy 
changes that prioritize improved access to PNS for SCD, 
particularly within tribal communities. Making PNS more 
readily available at district hospitals would significantly 
reduce geographical and logistical barriers that currently 
impede access to this crucial healthcare service. Addi-
tionally, healthcare providers should be equipped with the 
knowledge and resources to provide culturally competent 
care and support couples (and families) throughout the 
decision-making process.

Moving beyond the sole goal of eliminating SCD births, 
a crucial shift is needed: promoting universal access to 
prenatal screening (PNS) and termination of pregnancy 
(TOP) services, while simultaneously respecting reproduc-
tive autonomy and informed decision-making. This aligns 
with fundamental principles of reproductive rights.

Empowering couples requires comprehensive informa-
tion, counselling, and support mechanisms. This ensures 
they can make choices based on their specific circum-
stances, values, and cultural contexts, rather than fol-
lowing external pressures. Family-centred counselling 
strengthens this approach further. By involving both part-
ners and family members, healthcare providers can create 
a supportive environment that acknowledges the broader 
social and cultural influences on these complex choices. 
To achieve this, developing a guideline on Family-centered 
Genetic Counselling for Sickle Cell Disease is essential. 
Integrating this guideline into existing National Sickle 
Cell Disease Control Programmes would ensure a holistic 
approach. Ultimately, creating a healthcare system that 
provides access to PNS and TOP services, respects indi-
vidual autonomy, and promotes informed decision-making 
through counselling is imperative for improving reproduc-
tive autonomy and the well-being of tribal communities.
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Strength and limitations

This study is one of the first in India to our best knowledge to 
explore the perceptions and ethical considerations surround-
ing PNS for SCD. The study includes perspectives from 
pregnant women, persons with SCD, their families, com-
munity members, and healthcare professionals. This com-
prehensive approach captures the diverse experiences and 
viewpoints surrounding the issue, leading to a more nuanced 
understanding. The mixed-method approach provided a 
comprehensive understanding of the complex factors influ-
encing the decision-making process around PNS for SCD. 
Furthermore, the study employed a participatory approach. 
Engaging the community throughout the research process 
fosters trust and collaboration, ensuring that the findings 
are grounded in the specific cultural context and resonate 
with the lived realities of the participants. This participa-
tory approach can also contribute to the sustainability of any 
interventions or recommendations arising from the study. 
Despite numerous strengths, the authors acknowledge the 
focus on a specific tribal community in Jhaghadia, Gujarat. 
While the findings offer valuable insights into this particular 
context, they might not be directly generalizable to other 
populations or regions. Further research is needed to explore 
the broader applicability of these findings.

Conclusions

The study provides a comprehensive overview and high-
lights the complex interplay of knowledge, barriers, socio-
cultural norms, and ethical dilemmas surrounding sickle cell 
disease, prenatal screening and testing, and termination of 
pregnancy in Jhagadia block. Although couples with sickle 
cell disease favour pre-natal screening and, to some extent, 
termination of pregnancy, the larger community expressed 
low acceptance of pre-natal screening and has reservations 
towards the termination of pregnancy. Root causes highlight 
the need for culturally sensitive interventions that address 
deep-seated beliefs, alleviate fears of stigma, build trust in 
the healthcare system, and consider the complex interplay 
of gender dynamics and economic constraints. Efforts to 
bridge the gap between cultural beliefs and modern health-
care practices must be tailored to the local context to foster 
informed decision-making and improve maternal and child 
health outcomes.
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