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ABSTRACT

Haemoglobin disorders occur worldwide, with particularly high prevalence in
regions such as sub-Saharan Africa, the Mediterranean, the Middle East, and South
Asia. One of the most common hemoglobinopathies is sickle cell disorder (HbS).
In India, the prevalence of sickle cell haemoglobin ranges from 1% to 40%, with
significantly higher rates observed among rural tribal communities. This single-
centre, retrospective study analysed healthcare footfall of sickle cell patients from
the tribal area of Dahod.

A total of 105,492 patient records from the District Hospital were reviewed
between January and June 2025. At District Hospital-Dahod, the prevalence of
sickle cell-positive cases is 16.75%. Among these, 6.66% were diagnosed with
sickle cell disease, and 93.34% were identified as a sickle cell trait, silent carriers
of the disease. Among the records assessed, 42.42% of individuals sought health
care from the obstetrics and gynaecology (OBGY) department. Of these, 98% were
females of reproductive age. Within this group, 5.05% were diagnosed with sickle
cell disease (SCD), while 90.43% carried the sickle cell trait.

The high predominance of sickle cell trait among antenatal females highlights a
critical public health concern that may be contributing to the high maternal and
infant mortality rates reported in the Dahod district.

These findings further underscore the need for routine screening protocols, genetic
counselling, and the requirement for targeted awareness programs, particularly
among adolescent females and young males in tribal regions. The development of
more effective healthcare interventions warrants policy attention to mitigate the
burden of sickle cell disorder and improve maternal and infant mortality rates in
this vulnerable population.
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INTRODUCTION
Genetic mutation in genes responsible
for  haemoglobin  synthesis leads to

haemoglobinopathies. It is an inherited blood
disorder that affects the structure or rate of
synthesis of the globin molecule, leading to
the formation of abnormal haemoglobin. The
common genetic disorder, sickle cell anaemia,
arises due to a point mutation thatis commonin
tropical regions, including India. Haemoglobin
is essential for transporting oxygen to body
tissues; however, sickle haemoglobin tends
to undergo polymerisation under low-oxygen
conditions, impairing oxygen delivery and
predisposing individuals to vaso-occlusive
complications.

According to global epidemiological studies,
around 7% of the world’s population carries
a potentially harmful haemoglobin gene in a
heterozygous state, which is responsible for
sickle cell disorder, thalassaemia, or other
haemoglobinopathies." Globally, Nigeria and
the Democratic Republic of Congo report the
highest number of births affected by (HbSS)
sickle cell disease, India stands on rank
three in terms of annual cases of sickle cell
disorder.? Historically, the first case of sickle
haemoglobin was identified by Lehman and
Cuttbush in 1952 at the Nilgiri hills of South
India. Subsequently, in the same year, sickle
haemoglobin was observed in tea garden
workers from the tribal region of upper Assam
by Dunlop and Mazumder.?

As per the 2011 Census of India, tribal
communities make 8.6% of the country’s
total population. The prevalence of sickle cell
haemoglobin in India ranges from 1% to 40%,
with significantly higher rates observed among
rural tribal communities.> Especially, the
disorder is concentrated in tribal populations
across the states like Gujarat, Maharashtra,
Madhya Pradesh, Odisha, and Chhattisgarh,
facing the challenge of limited awareness,
having diverse genetic variants of sickle cell
disorders, and scarcity of screening facilities.

In Gujarat, the occurrence of HbS among
tribal communities varies between 13% to

31%,*> However, there is a significant gap
in data, as systematic research has not been
carried out on the tribal population of the
Dahod district of Gujarat.

Given the high rates of maternal and infant
mortality in Dahod district,® the present study
was undertaken to examine the potential
contribution of sickle cell disorder as a risk
factor, along with patterns of health service
utilisation at the district hospital, to evaluate
the effectiveness of available medical care.
Insights from this study can inform the design
of more effective healthcare interventions
aimed at reducing maternal and infant
mortality in this region.

AIM AND OBJECTIVE

1. To evaluate the contribution of sickle cell
disorder as a risk factor for maternal and
infant morbidity and mortality in this
region.

2. To assess the utilisation and effectiveness
of existing healthcare services in managing
sickle cell disorder at the district hospital.

3. To generate evidence that can guide the
development of targeted interventions
and policies for reducing the burden of
hemoglobinopathies in tribal communities.

MATERIALS AND METHODS

The present study was conducted at the Central
Clinical Biochemistry Laboratory. This was a
retrospective analysis of available records of
tribal patients at a tertiary care district hospital
located in Dahod.

Data collection:

A six-month record (January-June 2025) of
patients available at the District Hospital was
reviewed for information on the diagnosis
of Sickle cell disorder type. The sickle cell
results are based on the quantitative values
of haemoglobin A, F, S, A2/C/E using
alkaline pH cellulose acetate electrophoresis
and interpreted by the inbuilt software of
the GazelleTM Hb-variant electrophoresis
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machine.” Also, along with demographic
data, information was recorded about their
utilisation of health care services at various
departments of a District hospital, Dahod. The
data obtained was categorised and evaluated
statistically using Google Excel format in
Windows 11.

Inclusion criteria: All Tribal patients above
one year of age, visited the District Hospital,
Dahod, were included for review.

Exclusion criteria: Patients’ records not
belonging to the Tribal community or not
visited the District Hospital, less than one
year of age, and had a history of recent blood
transfusion or history of blood disorder
other than sickle cell anaemia were excluded.
Records of tribal patients, but lacking results of
Hb electrophoresis, were also excluded.

RESULT AND DISCUSSION

A six-month record from January to June
2025 revealed 105,492 patients visited Zydus
Medical College hospital, Dahod, for various
health issues. The age of patients ranged from
01 to 57 years, having a median age of 27 years.
Gender distribution pattern indicated, 72.66%
individuals were female, whereas 27.33% were
male. (Chart-1)

100.00%
72.66%
50.00%
27.33%
0.00% . |
Female Male
Chart: 1 M Female Male

Among the total 105492 records, 26,831
patients were requested for sickling tests
from various clinical departments. Out of
these requests, 26,071(97.17%) samples were
subjected to a sickling test using the NESTROF
solubility method (8,9), and results were
recorded. Whereas, as per the record, 760
(2.83%) sample requests were rejected and
denied analysis under predetermined sample
rejection criteria.

Out of 26,071 samples tested for sickling
solubility testing, 4,367(16.75%) samples
reported positive for sickle Hb, whereas
21,704(83.25%) samples remained negative for
the NESTROF sickling solubility test method.

Total number of individuals visited Hospital
—1,05,492

Individuals requested for Sickling test

26831

26071 (97.17%)

Sickling test performed

Rejected on the basis of lab rejection rule
760(2.83%)

Sickling test result
Positive
4367 /26071
(16.75%)

Sickling test result

Negative
21704/ 26071
(83.25%)

Request for Hb electrophoresis found

Fall under exclusion criterion of study
3061/ 4367 (70.09%)

1306/ 4367 (20.91%)

5CD -~

Male Female
361/1306 945/1306
(27.64%) (72.36%)

Figure 1: Overall extract of the present sickle cell disorder proceedings
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When the patient reported sickle cell Positive
by the NESTROF solubility test method,
usually the respective clinician had a choice
to send the sample for further detailing by Hb
Electrophoresis. Among 4,367 (100%) sickle-
cell positive records that fall in the inclusion
criterion of the present study, only 1,306 (30%)

patients were referred for quantitative analysis
of HbS by using GazelleTM Hb variant
electrophoresis. The records indicated that
patients accessed departments like medicine,
orthopaedics, paediatrics, surgery, Obstetrics
and Gynaecology for their treatments.

Table 1: The footfall of patients having records of Hb electrophoresis at various departments of District Hospital Dahod

Department Total no. Patients having HbS results Male Female

Medicine 138 (10.57%) 73 (52.90%) 65 (47.10%)
Orthopaedic 89 (6.81%) 71 (79.78%) 18 (20.22%)
Paediatric 38 (2.90%) 23 (60.53%) 15 (39.47%)
Surgery 54 (4.13%) 43 (79.63%) 1 (20.37%)

Obstetrics and Gynaecology 554 (42.42%)

Other departments 433 (33.15%)

04 (0.72%) 550 (99.28%)

147 (33.95%) 286 (66.05%)

Total number (%) 1306 (100%) 361 (27.64%) 945 (72.36%)

600 Obgy, 554

200 Other, 433
400

300

Medlcme 138
Orthopedic, 89
I I Pediatric, 38 Surgery, 54
l l [ I
Medicine Orthopedic Pediatric Surgery Obgy Other
B Total number  EMale Female

Chart 1: The footfall of patients having records of Hb electrophoresis at various departments

Table 1 and Chart 1 show that a total of 1,306
(30%) patients underwent haemoglobin
electrophoresis for HbS quantification across
various clinical departments. The Obstetrics
and Gynaecology (OBGY) department
recorded the highest patient footfall,
554(42.42%), the majority (99.28%) of them
were female. The Medicine department
accounted for the second-highest number of
screenings, 138(10.57%), the reason can be to
obtain sickle cell benefit certificates, anaemia
or vaso-occlusive complications. ~ Among
other departments, Orthopaedics recorded
89(6.81%) patients and General Surgery
54(4.13%) patients.

Overview of Sickle Cell Patient Analysis in
the Obstetrics and Gynaecology Department:

A retrospective review of patient records from
the Obstetrics and Gynaecology department
between January and June 2025 identified 554
individuals screened for haemoglobin variants.
This cohort represented 42.42% of the total
recorded population screened for HbS, the
highest proportion among all departments. The
elevated screening frequency is attributable to
government-mandated antenatal screening
protocols implemented at district hospitals.”
Of the 554 patients screened, 28 (5.05%) were
diagnosed with Sickle Cell Disease (SCD),
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defined by an HbS concentration exceeding 50 %
of total haemoglobin. In contrast, 501 patients
(90.43%) were identified as carriers of the Sickle
Cell Trait (SCT), with HbS concentrations
below 50%. The remaining 25 cases (4.51%)
were classified as normal or exhibited

anaemia not attributable to SCD or SCT. This
distribution underscores the predominance
of sickle cell trait among antenatal females
and highlights the importance of routine
screening in reproductive health settings,
particularly in regions with high prevalence of
hemoglobinopathies."*?

Chart 3: Sickle cell patient at OBGY
400
200
28 25
0 1 T 1
SCD SCT Others
mSCD m®mSCT M Others

Chart 2: Type of Sickle cell patient at OBGY

Age distribution of Sickle cell patients
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Chart 3: The Age-wise distribution of Sickle cell patients at OBGY

The Age-wise Distribution: As shown in the
chart 4, In a cohort of 28 individuals diagnosed
with sickle cell disease (SCD), 96.43% (n=27)
is in the reproductive age group of 18-30
years. Notably, no cases were recorded in the
adolescent age group (1-17 years); only one
patient was above 31 years of age. This skewed
age distribution raises important concerns
for healthcare providers in implementing
screening and bringing awareness at a young
age, particularly regarding genetic counselling
during reproductive planning and long-term
disease management in young adults.

Sickle cell trait (SCT), a silent carrier of HbS,
was identified in 501 individuals, accounting
for 90.43% of the total patient records

belonging to the Obstetrics and Gynaecology
Department. The age-wise distribution of SCT-
positive individuals details that the highest
prevalence was observed in the 18-30 years
age group, comprising 79.04% of all SCT cases.
This age group also accounted for 71.48% of
the 554 patients analysed for HbS levels in the
Department of Obstetrics and Gynaecology.

The findings from Dahod align with previous
studies that report a milder disease phenotype
among tribal populations in India, potentially
due to genetic modifiers such as p-thalassemia
and elevated HbF levels.'*'¢

The predominance of SCT among
individuals in the reproductive age group is
of particular concern, as these individuals are
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asymptomatic carriers with the potential to
transmit the sickle cell gene to their offspring.
This underscores the importance of targeted
genetic counselling, prenatal screening, and
public health interventions to reduce the
burden of sickle cell disease (SCD) in future
generations. The findings highlight the silent
propagation of hemoglobinopathies within
tribal populations and reinforce the need for
sustained awareness and preventive strategies
in high-risk communities.

When patient footfall in the Obstetrics versus
Gynaecology department was compared, it
was observed that the number of footfalls in
Obstetrics was more than in Gynecology.

Table 4: Patients’ footfall in Obstetric vs Gynecology
department

Category Obstetrics Gynaecology % of Total
Diseases 20 08 ~4.8% / ~5.8%
Traits 374 127 ~90%
H/OBT 09 02 Low
Normal 10 02 Very Low
No Results 02 00 Minimal
Total 415 139 100%

The high prevalence of SCT indicates a very
high carrier rate for the sickle cell trait among
women in both groups. These individuals are
typically asymptomatic but can pass the gene
to their offspring.

Blood transfusion data suggest a subset of
patients with disease (or possibly complications
from the trait) required transfusions, which
is common in sickle cell crises or during
pregnancy complications.

With such a high trait prevalence,
counselling for couples especially in obstetric
cases is crucial to prevent sickle cell disease
in offspring. Prenatal Screening should be
routine in this population to identify at-risk
pregnancies. Community education about
sickle cell inheritance and management could
be impactful.

SUMMARY

The findings of this study are in agreement
with previous studies conducted on the tribal
population of Gujarat, which report a high
prevalence of Sickle cell disorders among the
tribal populationof Dahod district. Whatismore

upsetting in this is that many of these patients
are tribal pregnant women (ANC mothers)
carrying the sickle cell trait type, which means
they are silent carriers of the disease and can
pass it on to the next generation. So, in line
with the goals of India’s National Sickle Cell
Anaemia Elimination Mission, focused efforts
in screening, counselling, and treatment are
essential to prevent transmission of sickle cell
disorder to future generations to achieve the
goal of eliminating sickle cell disease by 2047.

Limitations of the study:

The excerpt is an analysis of a single centre,
tribal patient’s records available with the
Clinical Biochemistry laboratory of Zydus
Medical College and Hospital-Dahod for a
short period of six months.

Future implications of the study:

The focus of the study is to bring awareness
about the sickle cell disease in tribal
communities, by which the rate of propagation
of sickle cell disease canbe curbed in tribal areas.
As this meets the National goal of a sickle cell-
free India. This needs future improvement of
the skills of medical professionals, expanding
outreach programs, and enhancing newborn
screening efforts.
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