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ABSTRACT

Objective: To identify the carriers in the families of Beta Thalassemia patients and to determine the effectiveness of education
about the prevention of thalassemia.

Methods: The Observational - Cross-Sectional study was carried out in 6 months from 01-09-2021 to 31-03-2022 on a sample
of 73 thalassemia patients and their families, after taking informed written consent. This study was conducted via non-
probability, convenient sampling and was carried out at the Department of Pathology & Diagnostic and Research Laboratory -
LUMHS Hyderabad/Jamshoro. The data was analyzed via SPSS 21.0

Results: The mean age of patients was found to be 17.34 + 7.32 years. 52% of participants were males with mean age of 15.23
+ 9.67 years and 48% participants were females with mean age of 13.48 + 5.7 years. Most of the patients were having
fortnightly blood transfusion i.e. 42.8% followed by 32.9% patients with monthly transfusion. Bi-monthly transfusion were found
to be least reported. Consanguineous marriage among parents was found in 87.70% of patients. Hb electrophoresis pattern
among siblings of thalassemia patients showed 4.1% occurrence of thalassemia major and 32.8% occurrence of thalassemia
minor while 63% patients were found to be having normal electrophoresis pattern. The mean hemoglobin was found to be 09.23
+ 3.65 mg/dl among siblings of thalassemia patients with 63.86 + 8.41 mg/dl mean MCV.

Conclusion: The study found out that the around 2/3™ of the families were having positive history of thalassemia with around
1/4" of the patients had history of blood transfusion. The educational session was found to effective in improving the knowledge

regarding the thalassemia.
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INTRODUCTION

Thalassemia is one of the most common inherited blood disorder
worldwide.! It has been estimated that 5.2% of the population
worldwide and more than 7 % of pregnant females, carry
significant variation in hemoglobin chain. 1.1% of couples are at
risk for having children with a hemoglobin disorder, and there are
2.7 per 1000 conceptions are affected with the same disorder
worldwide 2. Pakistan has a population of nearly 200 million and
approximately 5% of the people carry the gene for B- thalassemia.®

Thalassemia was first illustrated by Cooley and lee in 1925, #
Thalassemia is not only an important public health problem but
also a socioeconomic issue in many countries in the region.®’It is a
genetic disorder which is passed from parents to their off-spring, ©
the disease originates from genetic mutations in the gene
responsible for globin chain biosynthesis. Clinically beta
thalassemia is classified according to their severity in to three
types, thalassemia major requiring a regular blood transfusion
throughout life, thalassemia intermediate characterized by anemia
but not of such severity as to require regular blood transfusion, and
thalassemia minor which is the symptomless carrier status.® It's an
inherited disorder lead to decreased and defective production of
hemoglobin, a molecule found inside all Red blood cells.” The
pathophysiology of severe thalassemia involves ineffective
erythropoiesis, acute hemolytic and chronic anemia, failure to
thrive and iron overloading”. &

According to the International Classification of Diseases 11
Revision (ICD-11) published by the World Health Organization
(WHO) in 2018, “thalassemia is included in the 3A50 subcategory
of erythrocytes disorder and blood formation disorder. Some
countries across the Mediterranean to South East Asia have a high
prevalence of the beta thalassemia, including Italy, Greece,
Turkey, Arab, Iran, Iraqg, Indonesia etc. ° As the thalassemia is
categorized into three types; major thalassemia, intermedia, and
minor thalassemia/carrier, the major and intermedia thalassemia
patients need treatment in form of lifetime blood transfusion. They

tend to show symptoms such as anemia, delayed growth and
development, yellow skin, bloated stomach, and so on. ¥ On the
other hand, carrier individuals often show little or no symptoms at
all (asymptomatic) but only experience mild anemia. **

Thalassemia major causes serious health, social and
economic problems for patients and their families as well as
requiring treatments that place a large enough financial burden on
public health budgets. 2 As severe thalassemia affects both
physical and mental health, it causes significant distress in patients
and their parents; therefore, prevention and control of severe
thalassemia are important.*3

Thalassemia is a disease, the cure is which not widely and
easily accessible. Prevention is the only way to reduce its burden.
The most effective approach to reduce the burden on the society
and reduce the disease incidence through implementation carrier
screening program, offering genetic counseling and prenatal
diagnosis.® 7 Education is one of the thalassemia prevention
strategies that have been established upon internationally.
Knowledge of how disease is inherited, early symptoms and
prevention of thalassemia should be delivered through an
attractive and acceptable medium.**

Some previous studies shows that siblings identified as B-
thalassemia carriers is higher as oppose to carriers in the general
population i.e. 62.2% vs 5 to 8% respectively therefore it is
practical to focus on siblings of identified thalassemia patients
when both resources and budgets are limited”.*®

Aside from the financial impact experienced by patients,
families, and the nation, this genetic disease is also associated
with mental disorders such as “depression, which is often comorbid
with chronic illness and this condition might worsen the individual’s
general health (Moussavi et al., 2007). * The psychological
manifestation experienced by teenagers with thalassemia (both
major/intermedia and carrier) are depression and anxiety.
Depression is very likely to occur in carrier.
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Participating in a screening test is a form of health behavior,
which is an effort voluntarily made by individuals with little to no
symptoms of diseases because they believe their action could
prevent them from getting sick or promote their health (Kasl &
Cobb, 1966). " The health behavior in which a person takes
preventive action is called as preventive health behavior (PHB).
One of the models that could explain and determine an individual's
PHB is called the Health Belief Model (HBM), a cognitive model
most commonly used to explain a preventive behavior in medical
aspects (Kirscht, 1983). ¥ Components which build HBM are the
main concepts that can predict someone’s intention to perform
preventive behavior, to do screening, or to take control over a
disease (Champion & Skinner, 2008). *° They are different than the
usual behavior components as they aim to predict the tendency of
a specific behavior (Kirscht, 1983). ¥ Those components are
susceptibility, seriousness, benefits and barriers of the behavior,
and cues to action individuals and their physical health might
worsen with the onset of depression. ! Until today, there has not
been any medication or treatment that could cure this genetic
mutation disease, although a preventive action could be taken by
avoiding marriage between carrier individuals and through
thalassemia blood-test screening. The prevalence, statistic,
severity level, and impact caused by this disease are the reasons
why it is important to promote thalassemia screening to society”.

MATERIALS AND METHODS

The Observational - Cross-Sectional study was carried out in 6
months from 01-09-2021 to 31-03-2022 on a sample of 73
patients. All male and female patients with a confirmed b-
thalassemia diagnosis were considered. Excluded were those with
other forms of hemoglobinopathy and those who declined to give
written consent.

Each patient had a sample of their blood drawn for analysis.
After proper aseptic precautions have been taken, a sample of
three milliliters of blood will be obtained using a five-centiliter (cc)
disposable syringe and placed in a purple-topped tube containing
ethylene diamine tetra acetic acid (EDTA). The Sysmex XN1000 6-
part fully-automatic analyzer from Japan will be used to get a
comprehensive blood count. The High Performance Liquid
Chromatography (HPLC) system will be used to conduct the
electrophoresis.

A complete blood count was performed on the EDTA-treated
samples using a Sysmex XN1000i Japan 6-part differential
automated hematology analyzer.

Microsoft Excel 2016 and SPSS 21.0 were used to analyze
the data. No &% symbols were used to denote qualitative
information. Quantitative information was written as a mean and
standard deviation (X SD) formula. Knowledge adequacy was
compared before and after the educational session using a Chi-
Square test. Statistical significance will be assumed at a p-value of
0.05.

RESULTS

The mean age of patients was found to be 17.34 + 7.32 years.
52% of participants were males with mean age of 15.23 + 9.67
years and 48% participants were females with mean age of 13.48
+ 5.7 years.(Table 1)

Table-1: Gender and age of the cases

Variables [ Frequency (73) [ Percentage
Mean age (years) | 17.34+7.32

Gender

Male [ 38 | 52
Female | 35 | 48

Most of the patients were having fortnightly blood transfusion
i.e. 42.8% followed by 32.9% patients with monthly transfusion. Bi-
monthly transfusion were found to be least reported.(figure 1)
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Figure-1: Association of blood transfusion

Consanguineous marriage among parents was found in
87.70% of sample.(figure 2)
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Figure-2: Frequency of cousin marriage
Hb electrophoresis pattern among siblings of thalassemia

patients showed 4.1% occurrence of thalassemia major and 32.8%

occurrence of thalassemia minor while 63% patients were found to
be having normal electrophoresis pattern. (figure 3)
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Figure-3: Type of thalassemia (Electrophoresis Pattern)
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Table 2: The mean hemoglobin was found to be 09.23 + 3.65 g/dl among
siblings of thalassemia patients with 63.86 + 8.41 g/dl mean MCV.(table 2)

Parameter Mean Values
Hemoglobin 09.23 + 3.65 g/dl
MCV 63.86 + 8.41 fl
. 84.5% + 3.2%
Hemoglobin - -
AL Major | Normal [ Minor
65% + 2.7% | 97.3% +1.8% | 94.8% + 6.3%
. 5.8% + 0.4%
Hemoglobin - -
A2 Major | Normal [ Minor
3.2% + 1.1% | 27%+16% | 5.1% +0.9%
Hemoglobin 3.2% + 0.1%
F 9 Major | Normal [ Minor
32.5% +25% | 0.4% +0.01% | 1.2% + 0.8%
DISCUSSION

Thalassemia is an autosomal recessive genetic disease that
causes the disturbance of the formation of red blood cells in the
patient's body. ! This condition requires the patient to undergo
routine and long-life treatment such as routine blood transfusion
and the administration of iron chelation to prevent complications
due to the toxic excess of iron in the blood. 2° Preventive measure
is essential in determining the possibility of any genetic disorder.
Genetic screening in pregnancy is considered very important to be
done for any couple with the possession of thalassemia genes.
indeed, awareness to genetic screening requires a good
understanding of thalassemia.

This study shows that most respondents have poor
knowledge. Studies varies in regard to the level of knowledge
among teenagers. A study from Iran revealed the same results
with less than 20% of students have a good level of understanding
about thalassemia. 2> While, other studies from India shows much
better results with most respondents have good understanding.
23,24

Many studies showed variations in regard to the gender in
understanding and knowledge related to thalassemia. Research in
Iran states that female students who have good knowledge of
thalassemia are much more than male students. Study by Basu
revealed different results by stating male respondents have better
knowledge than women. 2* However, this study does not account
any variation on the basis of gender differences.

The general knowledge of respondents about thalassemia is
good enough on several topics, namely pathophysiology,
symptoms and treatment of thalassemia. Several other topics such
as definition, etiology, onset and prevention are still poorly
understood by respondents. The topic of aetiology needs to be
emphasized on health promotion related to thalassemia because
most respondents consider bacteria and unhealthy lifestyles can
cause thalassemia. A lack of understanding of the role of genetics
in the thalassemia aetiology has an impact on respondents'
understanding of the topic of thalassemia prevention. Some of
respondents do not know the role of genetic screening as a
preventive measure for thalassemia. It is seen that the majority of
respondents choose to maintain their diet and have a healthy
lifestyle that can prevent the addition of new thalassemia patients.

Respondents also have lack of understanding on the topic of
thalassemia onset. Most respondents answered thalassemia
suffered since birth, but more than half of respondents assumed
that thalassemia could be suffered by someone who was
previously normal. Although most respondents understand that
blood transfusion is the treatment of thalassemia, quite a number
of respondents chose the dialysis answer for that question.
Dialysis or hemodialysis is routine treatment for patients with end-
stage renal failure and is not associated with thalassemia. 2°

Most respondents said they had never heard information
about thalassemia before, while almost one third stated they had
heard. The number of respondents who knew of thalassemia
earlier in this study was much lower compared to previous studies
in several different countries. Research by Ebrahim et al. revealed
that 53% of respondents had heard information about thalassemia
before. 26 Balcin revealed that more than half of the respondents

(57.7%) had heard of thalassemia before, while research in India
had a much higher number, as many as 85% of respondents had
heard the term disease. 2%

The low awareness of the term thalassemia in this study
shows that thalassemia is a disease that has not been widely
discussed in society, but its prevalence is quite high. Indonesia is
one of the thalassemia belt countries which has a relatively high
number of thalassemia sufferers. Management of thalassemia
which requires lifelong treatment can be a psychological and
financial burden on families and countries. Preventive program
such as genetic counseling is one step that can be taken by the
country to reduce the number of thalassemia cases. & & People
awareness on thalassemia as a genetic disease has massive
impact to succession the thalassemia preventive program up to
40% of overall program besides increasing public awareness
genetic counseling (33%) and premarital screening (27%). 2

A person who have a thalassemia gene (carrier thalassemia)
are often not known before laboratory tests because they do not
experience severe symptoms like thalassemia major patients.
Anemia is a symptom that can be found in thalassemia carriers
and is commonly known by the public. 22 Knowledge of thalassemia
including its severity, causes and symptoms can be the first step to
increase public awareness, especially genetic screening students
to confirm the thalassemia gene itself. Sources of information
selected by respondents to gain knowledge about thalassemia are
internet, school, health workers, seminars, relatives/friends and
print media. School health programs which consist of regular
counseling and seminars that include all majors in high school
about thalassemia and other genetic diseases can be a step of
thalassemia prevention programs in schools. Seminars in general
can be delivered through conventional methods such as lectures or
through group discussion methods that involve extension
respondents in the process of delivering information. Group
discussion is more effective because it can increase students'
understanding of new information by up to 50% compared to
lecture methods which only produce student understanding of
20%.% Thalassemia education as prevention program should be
done as soon as possible to teenagers because education is a
major factor in increasing knowledge about thalassemia. *

CONCLUSION

The study found out that the around 2/3™ of the families were
having positive history of thalassemia with around 1/4" of the
patients had history of blood transfusion. The educational session
was found to effective in improving the knowledge regarding the
thalassemia.
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