RESEARCH PAPER

Screening of Sickle Cell Anaemia among the Indigenous Population under Rani
CHC, Guwahati, Assam

Kangkana Talukdar'" ,Aziza Begum® ,Prof(Dr) Hemeswari Bhuyan® ,Pijushmita Bora®,Shelly
Chabungbam®

I* Assistant Professor, The Assam Royal Global University
2Associate Professor, The Assam Royal Global University
3Professor, The Assam Royal Global University
4 Assistant Professor Rahman Institute of Nursing and Paramedical Sciences
S Assistant Professor, Faculty of Nursing, Shree Guru Govind Singh Tricentenary University, Gurugram, Haryana

Abstract

Background: Haemoglobinopathies, especially sickle cell disease (SCD), are a major community health issue in India,
especially among the tribal groups. Not much region-specific information is found in the northeastern states, such as
Assam.

Objectives: To determine the levels of haemoglobin in the sample, and determine the prevalence of sickle cell anaemia
in the local population under Rani Community Health Centre (CHC), Guwahati, Assam.

Methods: A community based descriptive cross-sectional study was done on 400 indigenous people aged 0-40 years,
which were chosen by simple random sampling. The level of haemoglobin was measured using a portable haecmometer
and sickle cell anaemia screening was done through the solubility test. The analysis of data was done through descriptive
statistics, which comprised mean, median, standard deviation, frequency and percentage.

Results: The mean haemoglobin level was 8.42 + 1.43 g/dL, indicating a substantial burden of anaemia in the study
population. Screening revealed no cases of sickle cell anaemia, resulting in an observed prevalence of 0%.

Conclusion: No cases of sickle cell anaemia were found; however, anaemia is still a formidable issue among the
indigenous population. It is suggested to enhance haematological health outcomes by strengthening screening strategies
and anaemia control programmes.
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1. INTRODUCTION

Haemoglobinopathies are widespread inherited genetic
disorders that pose a serious global health issue in the
world and are the main problem of world health [1,2].
An estimate of the global population that carries an
abnormal haemoglobin gene is estimated to be close to
7%, and about 300,000-500,000 infants are born with a
severe haemoglobin defect each year [2,3]. These are the
three types of haemoglobinopathies with syndromes of
thalassaemia and structural forms of haemoglobin, such
as haemoglobin S (HbS), haemoglobin D, and
haemoglobin E [4]. One of such disorders is the sickle
cell disease (SCD), which is one of the most clinically
severe and life-limiting inherited blood disorders [5].
Sickle cell disease is caused by a point mutation at the
B-globin gene that results in the formation of
haemoglobin S that polymerises under hypoxic
conditions and results in the red cells taking the sickled
shape [4]. Such abnormal cells are susceptible to
haemolysis and vaso-occlusion, leading to chronic
anaemia, painful crises, frequent infections, organ injury,
and high mortality [5,6]. However, contrary to the
traditional sub-Saharan African legacy, SCD is very
common in India, the Middle East, and some parts of
South-East Asian regions [1]. India is especially a
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significant contributor to the number of SCD births in
the world [7].

There is no even distribution of SCD within India. It is
mostly observed among marginalised and tribal groups,
and the prevalence of sickle cell trait has been reported
to be 1 to 40% among some communities [8]. The
population of tribes is also poorly covered because of the
genetic  clustering,  endogamy,  socio-economic
disadvantage, malnutrition, and a lack of healthcare
services [9,10]. In light of this, the MoHFW Expert
Committee on Tribal Health listed sickle cell disease
among the top ten priority health conditions that
disproportionately impact the tribal communities [9].
The intrinsic element of controlling and managing sickle
cell disease is screening and early diagnosis [2].
Population-based screening allows finding the affected
individuals and carriers, and allows genetic counselling,
early clinical management, and disease transmission
prevention [6,8]. In India, in 2016, systematic
programmes within the framework of the National
Health Mission were established to enhance prevention,
screening, and control of haemoglobinopathies [11].
Nonetheless, it is not very consistently implemented,
especially in remote areas and in tribal regions with a
lack of medical facilities and awareness of their presence
[10].
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Along with genetic screening, the analysis of the
haemoglobin levels is imperative to comprehend the
overall load of anaemia in the risk groups. Nutritional
deficiency, parasitic infections, and inherited blood
disorders are the primary causes of anaemia that affect a
significant population of vulnerable people in rural and
tribal communities in India [12,13]. Long-term anaemia
has a negative impact on bodily development,
intellectual progress, the health of the mothers, and
employment output [2]. Thus, simultaneous estimation
of haemoglobin levels when the problem of sickle cell
screening is performed will give a complete picture of
the haematological health of the community.

Although there is significant data on the need in central
and western India on the burden of sickle cell disease
[7,8]. Epidemiological data are scarce in such
northeastern states as Assam. The Assamese tribal
people form a huge percentage of the rural population,
but there is limited information on the occurrence of
disease in the region. Lack of localised baseline data
curtails the evidence-based planning, specific screening
approaches, and healthcare resource distribution. In
addition, not many community-based studies have
measured both haemoglobin levels and sickle cell
prevalence of the indigenous communities of this area
concomitantly. This is a major research gap in terms of
the haematological health condition of tribal people in
Assam.

Rani Community Health Centre (CHC) is situated in the
Kamrup (Metropolitan) district of Assam, which is a
tribal-dominated area. Considering the identified
susceptibility of tribal populations to
haemoglobinopathies and anaemia, routine screening
conducted on this population is of high importance to the
overall health condition. The creation of local data plays
a significant role in enhancing early detection measures
in national elimination programmes.

In view of the identified research gap and public health
relevance, the objectives of study are:

1. To compute the amount of haemoglobin on the
indigenous population of Rani CHC, Guwahati, Assam.
2. To determine how common sickle cell anaemia is in
the indigenous population under Rani CHC, Guwahati,
Assam.

The findings of this study are expected to provide
baseline epidemiological evidence to guide local health
authorities and contribute to broader national efforts
aimed at reducing the burden of SCD and anaemia in
tribal populations.

2. METHODOLOGY

Study Design

It was a community based descriptive cross sectional
study whose aim was to estimate the level of
haemoglobin and how prevalent sickle cell anaemia was
among the local community that fell under the Rani
Community Health Centre (CHC), Guwahati, Assam.
The descriptive design was considered appropriate since
the aim of the study was to quantify present state of
haemoglobin and to determine occurrence of the sickle

cell anaemia in a specific population of a specific time
with no intervention whatsoever.

Study Setting

This research was conducted within the field practice
site of Rani Community Health Centre, the headquarters
of Kamrup (Metropolitan) district of Assam. The area is
mostly covered with indigenous tribal populations, and
a significant percentage of its population is Scheduled
Tribes (ST). It is a totally rural area that falls under the
public health delivery system by being served using sub-
centre and primary health outreach services that are
organized by the CHC. This setting was chosen due to
its dominance over the tribes and the application of
sickle cell screening to vulnerable people of the
indigenous community.

Study Population

The target population included all indigenous tribal
people who live within the territory of Rani CHC. The
population that was available was the age group of 0-40
years that was available during the study period and
agreed to participate. The age group was chosen based
on the premise of early onset of haemoglobinopathies
and the necessity of early detection of
haemoglobinopathies in order to prevent and counsel.

Sample Size and Sampling Technique

The study involved 400 participants. The study period
was used to determine the sample size because it was
feasible, and there were resources and the capacity to
reach the study participants. In order to get the most
probable sampling technique that guaranteed every
individual within the sampling frame a fair chance of
being chosen, a simple random sampling method was
applied. The assistance of the local health workers was
used to get the household listings, and random selection
procedures were used to select eligible participants in
order to reduce selection bias.

Inclusion and Exclusion Criteria

The participants of the study were individuals who are
members of indigenous tribal communities, aged 0-40
years, and reside under Rani CHC and were willing to
give informed consent (or assent with parental consent
in the case of minors). Individuals who were too sick
during time of data collection, refused participation, and
were not available on multiple visits were excluded.

Study Variables

The major study outcomes were the level of
haemoglobin (in g/dL) and the presence or absence of
sickle cell anaemia. The level of haemoglobin was
considered as a continuous variable. The cases of sickle
cell anaemia were evaluated as a qualitative variable
(present/absent).

The sociodemographic details (age, gender, marital
status, educational status, occupation, caste, income,
residence, and previous blood transfusion history) were
taken to explain the population of the study and provide
contextual interpretation to findings.

Data Collection Tools and Procedure

IJDDT, Volumel6 Issue25s, 2026

Page: 917



Screening of Sickle Cell Anaemia among the Indigenous Population under Rani CHC, Guwahati, Assam

The data were taken in a structured and pre-tested
proforma that helped in capturing demographic data and
other important clinical data. Community sensitization
was conducted before the data collection, and the
purpose and the importance of the screening were
explained with the help of the local health workers.
Aseptic precautions of a haemometer were applied in
estimating haemoglobin. The method of collecting blood
samples was by capillary through a finger prick. The
values of haemoglobin were taken in grams per decilitre
(g/dL). The measurement was done in accordance with
standard operating procedures in order to make it
accurate and reliable.

The presence of sickle cell anaemia was further screened
in the participants by the solubility test method in order
to determine whether the abnormal haemoglobin (HbS)
was present. Those patients who were positive in
screening were to be referred to a higher centre to
undergo confirmatory testing, such as high-performance
liquid chromatography (HPLC). In this research,
however, prevalence estimation was made on the
screening results obtained in the field visits.

Ethical Considerations

The study was conducted with the ethical approval of the
authority involved. All participants gave informed
consent to data collection. The information that the
participants provided was kept confidential, and their
involvement was purely voluntary. Respondents who
were diagnosed with low haemoglobin or abnormal
screening were referred to consult additional medical
care.

Data Management and Statistical Analysis

The information was coded and entered into a statistical
software package in order to facilitate analysis.
Descriptive statistics were used as a summary of the
findings. The mean, the median and the standard
deviation were considered as the continuous variables;
such as the haemoglobin level. Frequency and
percentage distribution were the established methods of

presenting categorical variables. Proportion of those
screened to obtain a positive outcome of the overall
study population was the calculated prevalence of sickle
cell anaemia. The results were presented in a tabular and
graphical format to make them easier to understand.

3. RESULTS

Baseline Characteristics of the Study Population

It involved 400 indigenous participants who lived within
the jurisdiction of a community health centre named
Rani. The age distribution indicated that 58.3% of the
participants were of the age group of 21-30 years, and
28.3% were of the age group 11-20 years. The children
aged <10 years were 8.3% of the study population, and
5.3% fell between the ages of 31 and 40 years. None of
the participants was older than 40 years.

Regarding the gender representation, 54.7% and 45.3%
of'the total number of participants were male and female,
respectively. Most of the respondents (66.8%) were
married, with 32.8% being single and 0.5% being
separated.

On the aspect of education, 40.3% of the participants
were of primary education, 34.0% were of middle school
education, 17.7% of higher secondary education, and 8.0%
of graduate education. The respondents were all rural
dwellers (100%).

In terms of caste distribution, 92.5% were of the
Scheduled tribes, with 7.5% of the backward classes.
Regarding monthly income, 37.8% of them had reported
210,000, 26.7% had reported 15,000, 16.7% had
reported 317,000, 9.8% had reported X18,000, and 9.0%
had reported 320,000. In the occupation, 37.2% had been
employed, 32.5% unemployed, and 30.3% students.
Only a small percentage (4.8%) of the participants had
their previous blood transfusion, with the rest (95.2%)
having no prior history of blood transfusion. The socio-
demographic characteristics of the participants,
including age, gender, caste, marital status, educational
status, income, occupation, and previous blood
transfusion, are illustrated in Figures 1-8. Table 1 shows
the socio-demographic features of the study participants
in detail.

Table 1. Socio-demographic Characteristics of Study Participants (N = 400)

Variable Category fnr)equency Percentage (%)
<10 33 8.3
11-20 113 28.3
Age (years) 21-30 233 583
31-40 21 53
Male 219 54.7
Gender Female 181 453
Married 267 66.8
Marital Status Single 131 32.8
Separated 2 0.5
Primary 161 40.3
Middle School 136 34.0
Education Higher 7 17.7
Secondary
Graduate 32 8.0
Residence Rural 400 100
Income (%) 10,000 151 37.8
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15,000 107 26.7
17,000 67 16.7
18,000 39 9.8
20,000 36 9.0
Caste Scheduled Tribe | 370 92.5
Backward Class | 30 7.5
Employed 149 37.2
Occupation Unemployed 130 32.5
Student 121 30.3
Previous Yes 19 4.8
Transfusion No 381 95.2

<10 31-40

11-20

Figure 1. Percentage distribution of participants according to age (N = 400)

Female

Male

Figure 2. Percentage distribution of participants according to gender (N = 400)
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Separated

Single

Married

Figure 3. Distribution of study participants according to marital status (N = 400).

Graduate

Higher Secondary

Primary

Middle School

Figure 4. Percentage distribution of participants according to educational status (N = 400).

320,000

18,000

10,000

\
|
17,000

15,000

Figure 5. Percentage distribution of participants according to monthly income (N = 400).
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Backward Class

Scheduled Tribe (ST)

Figure 6. Percentage distribution of participants according to caste (N = 400)

Employed

Yes

Student

Unemployed
Figure 7. Percentage distribution of participants according to occupation (N = 400).

Haemoglobin Level among the Indigenous
Population

As outlined in the methodology, the haemoglobin levels
of the 400 indigenous participants were determined
using a portable haemometer. The average haemoglobin
concentration of the study group was 8.42 £+ 1.43 g/dl,
with the median of 8.20 g/dl.

No

Figure 8. Percentage distribution of participants according to previous blood transfusion (N = 400).

The measured mean haemoglobin value shows that a
significant percentage of the population being studied
had haemoglobin levels that were below the reference
range, which is indicative that there is a significant
burden of anaemia among the screened indigenous
population. The standard deviation of 1.43 g/dL
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indicates that there is moderate variation in the levels of
haemoglobin among the subjects.

In addition to the estimation of haemoglobin, the mean
body weight of the participants was estimated and the

median was 52.0 kg at a standard deviation of 16.66 kg.
Figure 9 depicts the general haemoglobin distribution of
the participants.

50 A

40 -

Values

20 1

10 A

0_

Median

B Hb (g/dL)
. Weight (kg)

Mean SD

Figure 9. Assessment of Haemoglobin Level among Participants (N = 400)

Prevalence of Sickle Cell Anaemia

The 400 indigenous subjects were screened for sickle
cell anaemia under the solubility test methodology as
outlined in the methodology. The outcomes of the
screening indicated that all the participants were
negative for sickle cell anaemia.

Those who were tested (100%) were negative for the
presence of abnormal haemoglobin (HbS) during the
study period. Table 2 provides the distribution of the
results of the screening in detail in the form of
frequencies and percentages.

Table 2. Prevalence of Sickle Cell Anaemia among the Study Population (N = 400)

Screening Result Frequency (n) Percentage (%)
Positive 0 0.0
Negative 400 100.0

4. DISCUSSION

The current community-based cross-sectional technique
evaluated the level of haemoglobin among the
indigenous group under Rani CHC, Assam. The results
demonstrated an average haemoglobin value of 8.42
+1.43 g/dL, meaning that there was a high burden of
anaemia in the screened population. Nonetheless, none
of the 400 participants had positive cases of sickle cell
anaemia, and hence the prevalence was observed at 0%.
In rural and tribal populations in India, anaemia has also
been noted to be very high because of nutritional
deficiencies, parasites, and socio-economic factors
[14,15]. Undernutrition, lack of nutritional variety in
food intake, and inadequate access to health care
services tend to be more prevalent among tribal groups
and lead to chronic anaemia [16]. Moreover, anaecmia
could be even more burdened by environmental and
infectious factors that prevail in rural areas [17]. The
results of the study thus highlight the necessity of
combined nutritional and community health programs in
the target region.

To the contrary of the expectation, regarding the studies
in central and western India, where the prevalence rate
of sickle cell anaemia among tribal populations is
between 5 and 30 percent in some areas [18,19], no cases

of'sickle cell anaemia were detected in the study. Various
reasons can explain this observation. There is, first,
geographical heterogeneity in the spreads of the HbS
gene mutations in India [20]. The northeastern part, such
as Assam, might have a relatively lower gene frequency
when compared to the central tribal belts of India.
Second, the screening test of solubility that is applicable
in the field is not effective at identifying every variant
haemoglobin or low-level carrier [21]. Third, the sample
size is sufficient to do an initial screening, but it might
fail to represent the infrequent genetic disorders in
certain subgroups.

The fact that no cases of sickle cell trait or other
haemoglobin variants were detected in this study does
not mean that there are no cases of this condition in the
general population. Carrier diseases, especially
heterozygous sickle cell trait, can be asymptomatic, and
these diseases can only be confirmed by more sensitive
diagnostic techniques, e.g., high-performance liquid
chromatography (HPLC) or molecular testing [22].
Screening programs in other areas have demonstrated
that, although the overt prevalence of disease is low,
carrier screening is still relevant to genetic counselling
and prevention programs [23].
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As a public health-related issue, two aspects can be
noted based on the findings. To begin with, anaemia
seems to be a less distant and apparent haematological
issue within this community. Intensifying anaemia
control interventions, such as iron supplementation,
deworming, and nutrition education, can have
significant health outcomes [24]. Second, it is still
significant that sickle cell disease is monitored,
especially after the national elimination plan focuses on
detecting the disease early in life and genetic counselling
[25]. Localized epidemiological information generated
will be essential in designing region-specific screening
policy instead of relying on the extrapolation of the
information in other states.

This paper has its limitations, which cannot be ignored.
First, the cross-sectional design does not allow making
causal inferences and only estimates point prevalence.
Second, the screening based on a solubility test, in the
absence of a confirmatory HPLC or molecular analysis,
could have had low sensitivity in detecting carriers or
rare variants [21]. Third, the scope of the research was
also limited to a single CHC region and would not apply
to all Assam tribal populations. Also, possible nutritional
and infectious etiologies of anaemia were not studied
thoroughly, and it was impossible to identify particular
etiologies.

Future researchers should use bigger, multicenter
samples in various Assam districts in order to establish
regional differences in haemoglobinopathies. The
inclusion of confirmatory diagnostic methods like HPLC
would improve diagnostic accuracy, and carrier states
could be detected. Evidence-based interventions could
be further reinforced with longitudinal studies that
determine the determinants of anaemia and the
nutritional status and genetic counselling results.
Educational programs about community awareness,
combined with systematic screening and referral
processes, would be a good addition to the early
detection and prevention measures. It can also be helpful
to create a district-level haemoglobinopathy registry to
aid in continuing surveillance and policy development.
In conclusion, no sickle cell anaemia was found among
the current population, but the unfortunate result is a
significant level of anaemia. Follow-up surveillance,
advanced methods of diagnosis, and specific health
interventions based on individual health support of the
indigenous Assam population are justified in solving
haematological health issues.

5. CONCLUSION

The current community-based research presents
significant  groundwork  information on the
haematological condition of the native people in the area
of Rani Community Health Centre, Guwahati, Assam. It
was found that anaemia had a significant burden, as
indicated by the low mean haemoglobin levels among
the participants. This brings out the issue of anaemia as
a health crisis among the tribal communities as a group
that is likely to be caused by nutritional deficiency,
socioeconomic reasons, and lack of healthcare
accessibility. No sickle cell anaemia cases were reported
in the population screened, but the fact that no case was

identified does not remove the necessity of further
surveillance. The issue of regional genetic variation, as
well as the constraint of the screening procedures based
in the field, should be used with great caution. More
effective screening strategies that include confirmatory
diagnostic methods and the coverage of more and more
individuals would increase the accuracy of detection.
The whole study signifies that communities should have
combined interventions that target anaemia, nutritional
well-being, community knowledge, and regular
haemoglobinopathy screening. These steps will be
needed to enhance haematological health outcomes and
evidence-based planning of indigenous populations in
Assam.
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