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ABSTRACT

Background: Sickle cell disease (SCD) is more than a century old disease, but we still do not have an affordable cure
for it. Although studies show that the prevalence of the disease is high in tribal areas, awareness and mainstreaming
of management of SCD in the Primary Health Cares are still not formalized in the system. Our study aims to
provide practical insights for imparting quality services and ensure that the provisions reach at the doors of patients.
Objectives: The objectives of the study were to study the epidemiological profile and clinical patterns of SCD among
affected tribal population. Materials and Methods: The study was conducted at a tribal area named Sakwar. By
applying suitable formula, the sample size was calculated to be 197. After obtaining informed consent, one to one
interview method was used for data collection regarding health status, previous diagnosis, complication, etc. Body
mass index of the patients was calculated using standard formula. SPSS version 22 was used for statistical analysis.
Results: Majority of the subjects were females (62.44%) belonging to Hindu religion 145 (73.60%) and scheduled
tribes (67.01%). The study subjects were predominantly students belonging to lower socioeconomic status. About
67% of patients were having sickle cell trait while 33% had SCD. Among complications 50% had painful crisis, 36%
had gallbladder stone, 15.58% had jaundice, and 5.08% study subjects had avascular necrosis. About 18.7% of study
subjects had to receive blood transfusion for their disease. About 18.27% of study subjects were underweight. Majority
of the study subjects were taking treatment from private practitioner while government hospitals were preferred for
inpatient care and blood transfusion. We found SCD occurrence was significantly associated with female sex and
consanguineous marriage. Receiving treatment from private practitioners was significantly associated with occurrence
of complication among the study subjects. Conclusion: The study found that the disease and its complication were
significantly more among female sex. Occurrence of complication was more common among people taking treatment
from general practitioner.

KEY WORDS: Anemia; Genetic Diseases; Health Services; Indigenous; Inborn; Rural Health; Sickle Cell

Access this article online INTRODUCTION

Website: http://www.ijmsph.com Quick Response code

E. E Sickle cell disease (SCD) holds the distinction of being

the first inherited disease identified at the molecular level.
While considerable efforts are currently being invested into
reducing the global burden of infectious diseases, particularly
malaria, tuberculosis, and HIV,!'! interventions to decrease
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birth defects have largely been neglected.”! It has recently
been estimated that more than 7 million babies are born
each year with either a congenital abnormality or a genetic
disease.”! Five disorders constitute approximately 25% of
these births, two of which are monogenic diseases, namely,
hemoglobinopathy and glucose-6-phosphate dehydrogenase
deficiency.™

SCD is a hemoglobinopathy which is an autosomal recessive
genetic condition caused due to inheritance of mutant
hemoglobin (Hb) genes. The disease occurs in two forms,
a milder form called sickle cell trait (symptomless) and
a symptomatic form called the sickle cell anemia (SCA)/
disease. Due to abnormal genes, the red blood cells (RBCs)
do not contain enough Hb or contain abnormal Hb called
Hbs. As a result the RBCs which are normally circular in
shape, become sickle-shaped when exposed to low oxygen
tension. Normal RBC’s smoothly pass through blood vessels
without any obstruction, but sickle cells cannot pass easily
and rupture resulting in moderate-to-severe anemia in such
patients. Due to continued rupture and polymerization of the
defective RBC'’s, blockage of the small blood vessels occur
which leads to diminished tissue perfusion causing severe
pain and swelling. This is termed as sickle cell crisis."!

Even though a century has passed after the discovery of the
disease, we still do not have an affordable cure for it. The
only treatment for the disease is bone marrow replacement
which is costly although having a poor success rate. Till
date, prevention of complications is the only cost-effective
modality which is available to us. Unfortunately, many
tropical countries do not have the necessary resources
required to provide the complex care required for SCD
patients, and resulting outcomes are typically poor. Patients
with SCD generally have a median survival of <5 years
under conditions of limited medical resources.! While in
high-income settings the current life expectancy for patients
with SCA is estimated to be between 45 and 55 years of age,
in low- and middle-income countries it is thought that most
children die before reaching adulthood, with more than 500
children with SCD dying every day because of poor access to
appropriate treatment.>!

In India, many population groups have been screened and
the sickle cell gene has been shown to be prevalent among
three socioeconomically disadvantaged ethnic groups, the
scheduled tribes (ST), scheduled castes, and other backward
classes (OBC).*7! Although the prevalence of sickle cell
varies from 1 to 40% among various tribal groups in India,™
the mainstreaming of management of SCD in the Primary
Health Cares is not formalized in the system. Further,
the socio-cultural practices and realities compound the
challenges especially in the view of tribal population, which
is known to be scattered in a given geographic area. Under
these circumstances, in-depth study of epidemiological
factors may provide practical insights for imparting quality

services and ensure that the provisions reach the doors of
patients. The currents study would help us in early detection
of cases and plan the intervention programs effectively, so as
to reduce the burden of disease and improve quality of life of
the SCD patients.

We aim to study the epidemiological profile and clinical
patterns of SCD among the tribal population in this article.

MATERIALS AND METHODS

The study was conducted at a tribal area named Sakwar, which
is the rural field practice area of Seth Gordhandas Sunderdas
Medical College, Mumbai. Approval for conduction of study
was obtained from the Institutional Ethics Committee. By
applying suitable formula, the sample size was calculated
for the most common morbidity that, i.e., anemia in general
population (50% prevalence) as it is most common morbidity
in SCD. The final sample size came to 197. A NGO working
on SCD, in the study area was contacted, and their help was
sought in getting the names and address of the SCD patients
in the area. Random number table was used to recruit the
patients in the study. The study was conducted over a period
of 6 months that is from June 2018 to November 2018.

A semi-structured, pre-validated questionnaire was prepared
in accordance with the objectives of the study. All selected
patients in the study area were visited individually. Informal
discussion was done with them to build rapport. The purpose
of the study was explained using an informed consent
document, and such consent was obtained from each of the
study subjects in Hindi. A time schedule for the interview
was prepared in consultation with the family members giving
due consideration to the feasibility of their availability at
home. One to one interview method was used to interview
patients after taking consent, and the data were collected with
the help of a pre-validated questionnaire. Respondents were
asked about their health status, previous diagnosis, and any
past consequences of SCA. The information about treatment
of illnesses, place of treatment, and blood transfusion history
was obtained from their medical records. Weight and height
of'the patients were measured using stadiometer and weighing
scale, respectively. Body mass index (BMI) was calculated
using standard formula.

Confidentiality of the study subjects was maintained.
Statistical analysis of the data was done using SPSS
version 22. Association between different variables was
analyzed using Chi-square test wherever applicable.

RESULTS

The study subjects were predominantly from young age group
(n = 22.17 years). Among them, 74 (37.56%) were males
and 123 (62.44%) were females. Majority 145 (73.60%)
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subjects belonged to Hindu religion while 52 (26.40%) were
Buddhist. Majority of the patients were ST (67.01%) followed
by the schedule cast (SC) (26.90%) and OBC (5.08%) while
2.02% belonged to open category. About 197 (99.44%) study
subjects were literate while only 7 (3.55%) were found to be
illiterate. On enumerating their occupations 118 (59.01%) of
the subjects were students while 55 (27.9%) were laborers,
other professions in which the study subjects were involved
are business, 11 (5.6%), independent profession 5 (2.5%),
and 1(0.5%) were in service. Majority 149 (74.16%) of
the subjects belonged to lower SE class according to the
Pareek’s socioeconomic classification. It was seen that
majority, i.e., 103 (51.27%) subjects were married, among
them 27 (13.71%) subjects had consanguineous marriage,
i.e., marriage within first-order relatives.

On looking into the clinical profile of patients, we
found that 134 (67%) patients were having sickle cell
trait, i.e., heterozygous state while 66 (33%) had SCD,
i.e., homozygous state. History revealed the sickle cell
status of parents of patients [Table 1]. On calculating
their BMI, 37 (18.27%) study subjects were found to be
underweight while the rest were within normal range.

Table 1: Distribution of SCD patients according to disease
among their parents

It was observed that all of the subjects had history of
hemolytic anemia and 50% had painful crisis [Figure 1].
Scrutiny of case papers of study subjects revealed that
36% developed gallbladder stone, 15.58% had developed
jaundice, and avascular necrosis (AVN) was found in
5.08% study subjects. It was seen that 18.7% study
subjects had to receive blood transfusion for their disease
and three subjects had to receive it thrice a year while one
received 5 times a year.

Treatment profile of the patients revealed that most of the
patients116 (58.88%) were consulting a general practitioner
(GPs), 34 (17.14%) received treatment in primary health
center while 50 (25.88%) were taking treatment from district
hospital/tertiary health care. Out of 90 subjects who required
hospital admission for the management of morbidities, 23.9%
availed treatment from government hospitals, 15.2% from
private hospital while other was admitted in both hospitals.
Among the patients who needed regular blood transfusion,
67.57% received it from government setups while the rest
visited private facilities to get the same. Loans were availed
by 11% subjects for bearing the treatment expenses.

The study findings indicate that the occurrence of SCD was
significantly associated with sex (X? = 2.46, P = 0.001) while
occurrence of complications had no significant relationship
with the sex of the study subjects. The occurrence of SCD was
significantly associated with finding of consanguineous marriage
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Figure 1: Complications among sickle cell disease patients (multiple responses given)
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Table 2: Association between SCD and epidemiological
factors

N (%)

Variables %%, DF P value*

Sickle cell anaemia

Male 14 (21.5%) 9.23,1 0.001
Female 50 (78.46%)

Complication of sickle cell anaemia
Male 20(43.09%)  0.26,1 0.52
Female 27 (57.37%)

Consanguineous marriage In SCD
Yes 28 (77.78%)  2.78,1 0.04
No 8(22.22%)

Complication with treatment from GP
Yes 83 (65.87%)  3.27,1 0.04
No 33(26.19%)

*P<0.05=Significant

subjects were predominantly students belonging to lower
socioeconomic status. About 67% of patients were having
sickle cell trait, while 33% had SCD. About 18.27% of
study subjects were underweight. The subjects experienced
complications like painful crisis, gall bladder stone, jaundice
and AVN. Few of the study subjects had to receive frequent
blood transfusion. Majority of the study subjects were
taking treatment from private practitioner while government
hospitals were preferred for inpatient care. We found SCD
occurrence was significantly associated with sex and
consanguineous marriage. Place of receiving treatment was
significantly associated with occurrence of complication
among the study subjects.

The study population consisted of predominantly females
belonging to the economically productive age group, although
there was no significant relationship between occurrence of
the disease and sex of the subjects being female. In an article
by Garg et al.,® it was reported that the prevalence of SCD
was more among females than in males. We found patients
were predominantly from SC and ST caste belonging to the
Buddhist community. Similar findings were reported by
Gunjal et al.®! and Deshmukh et al.® who reported a higher
prevalence of SCD among SC, ST caste, and tribal people.
The patients in our study were from low socioeconomic
status, and some had to avail loans for getting treatment for
SCD. Our study findings indicate that although frequencies
of consanguineous marriages were less among the study
population, consanguineous marriages were significantly
associated with occurrence of SCD. Daak et al.'” reported
very high frequency of consanguineous marriages (67.5%)
in their study on sickle cell patients. Furthermore, Mouzan
et al." reported in their study that sickle cell was the second
most common genetic disorder caused due to consanguinity.
This can be explained by the fact that tribal people have
unicentric geographical origin and endogamy among them
leads to high frequency of occurrence of mutated gene

in their genotype. We found more patients of sickle cell
trait than SCD in our study which is similar to the finding
reported by Karadag et al.l'! and Mandot et al.l'® Anemia
was present in all the patients and about a quarter of patients
were underweight. Other symptoms reported by the patients
were painful crisis, recurrent infection, renal complications,
etc. Mukherjee et al. in their study reported similar finding
of moderately high prevalence of malnutrition among tribal
population. Furthermore, Charuhas et al.'¥ reported very
high prevalence of anemia among the tribal community in
their study. Similarly, Khapre et al.™ found in the study
that the prevalence of anemia among rural women was 86%.
These points toward anemia due to sickling may be getting
aggravated due to inadequate nutrition intake which may be
due to unawareness or financial reasons, although we did not
find any significant relationship between the same. Similar
to our study Elmoneim et al.'® found that acute painful
crisis, acute chest syndrome, and recurrent infection were
the most common symptoms in SCD patients in their study.
We found that the most common complication reported by
the patients was gallstones followed by jaundice and AVN.
Also, the occurrence of complication was significantly more
among females. Esezobor et al.'” reported complication of
stroke and AVN in their study. The difference in complication
profile in the present study may be due to difference in pattern
of food intake and environmental influence among the study
population. Patients in our study preferred GPs as compared
to government hospitals in receiving medical advice although
government hospitals were preferred for inpatient care and
blood transfusions. A statistically significant relationship
was established between source of treatment and occurrence
of complication which indicates that the odds of developing
complication was more when treatment was taken from GPs
as compared to government hospitals.

The current study is an attempt to capture a snapshot of SCD
patients, which points toward the unawareness and financial
burden which the disease puts on patients. There may have
been deliberate under-reporting by the respondents as the
data were self-reported. Furthermore, further cohort studies
can be undertaken to establish causal relationship between
risk factors and the morbidities enumerated in the study.

CONCLUSION

SCD is X-linked recessive disease, which is genetically
passed from generation to generation. The disease with its
treatment being blood transfusion, bone marrow transplant,
and costly drugs is beyond the reach of general population.
Its complications lead to frequent hospital admission leading
to unwarranted out of pocket expenditure by family. Due to
this financial burden, people are pushed below poverty line.
Furthermore, loss of man hours results in daily wage loss
adding to the financial burden. Hence, prevention is the most
important aspect in combating the problem of SCA. Thus,
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SCD awareness and detection campaigns should be intensified
in the vulnerable districts and talukas so that the patients have
information regarding availability of appropriate treatment.
The government health facilities must be upgraded to meet
clinical management needed for the disease. Continuing
medical education must be conducted regularly to help the
GPs in updating their knowledge so that they could provide
appropriate management so as to prevent complication and
increase awareness regarding the disease. Furthermore, the
National Social Service scheme must be implemented in
rural and tribal area colleges for creating awareness about
SCD and promote blood donation campaigns so that safe
blood is available to the patient during crisis. Economic
and travel concession schemes for sickle cell patients and
their accompanying relative should be given wide publicity
among tribal populations so as to decrease economic burden
on the patients. Thus, a comprehensive approach comprising
all level of prevention is needed to tackle the problem of SCA
at the community level.
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