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ABSTRACT

Objective: This study aimed to evaluate the relationship between thalassemia disease and body mass index (BMI) and the correlation with blood 
group of thalassemia patients.

Methods: The study includes 260 persons (male+female), 200 persons were thalassemia patient (120 male and 80 female), and 60 healthy persons 
(30 male and 30 female) as control group; furthermore, people were divided into three group according to age 1–9, 10–19, and >20 years, and BMI 
and blood group were measured for all patients and healthy people.

Conclusion: We conclude that there was a strong relationship among gender, blood group (the most common blood group observed is O +ve), and 
BMI with thalassemia.
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INTRODUCTION

Although there are different methods of assessing nutrition, for 
example, height for age, weight for age, and weight for height, but body 
mass index (BMI) is the most commonly used for assessing whether 
adults were fixed BMI values used to classify individuals, unlike child 
is obese, overweight, underweight, or healthy weight. Children’s BMI 
(2–20 years of age) is classified using thresholds that take into account 
the child’s age and sex [6], while blood group is one of the significant 
and relatively well-known parameters today, which exhibits a strong 
correlation with some common diseases such as cardiovascular 
diseases, gastric cancer, and HIV infection [7].

METHODS

Statistical analysis
The results were analyzed using the statistical system SPSS version-18 
(LSD testing).

RESULT

The results indicated that the age group (10–19) was the most frequent 
group in males and females (40%) compared to the age groups 1–9 and 
>20 years (38% and 22%), respectively, in Fig. 3.
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The thalassemia is hereditary anemia caused by mutations that 
affect the synthesis of the globe and the protein component of the 
hemoglobin. Thalassemia produces massive public health problems in 
many parts of the world. Thalassemia is classified according to which 
particular globin chain produced in a reduced amount, which may lead 
to an imbalance in globin chain synthesis, ineffective erythropoiesis, 
hemolysis, and eventually to a variable degree of anemia. The main 
types of thalassemia are α, β, δβ, δ, and ϒ β [1]. There are two main 
types, alpha and beta thalassemia [2]. The severity of alpha and beta 
thalassemia depends on how many of four genes for alpha or two 
genes for beta globin are missing [3]. The pathophysiology of beta 
thalassemia is various to that of alpha thalassemia. A defect of α-chain 
leads to the creation of excess chains or β-chains, which compose Hb 
Bart’s and Hb H, respectively. This soluble tetramers do not precipitate 
in the bone marrow, and thus, erythropoiesis is more efficient than 
in β thalassemia [4]. Inverse the deletion that constitutes most of 
the alpha thalassemia syndromes, beta thalassemia is caused by a 
mutation  on  chromosome  11  that  affect  all  aspects  of  beta  globin 
production: Transcription, translation, and the stability of the beta 
globin product [5].

This study was conducted on 260 persons, 200 persons
 were thalassemia patient (120 male and 80 female), and 60 healthy
 persons  (30  male  and  30  female)  as  a  control  group;  furthermore, 
people  were  divided  into  three  groups  according  to  age  of  1–9,  10–19, 
and  >20  years.  Calculate  BMI  by  measuring  the  weight  (kg)  and 
height (m) for each person was measured BMI according to the 
following equation BMI = Wt/(Ht)²  where weight  =  weight  (kg), 
(Ht)²=  box  height  (m)²  [8]  while  the  measure  the  blood  group  the 
materials that were used in this research is the Kit For company LORNE 
[9,10].

The  results  showed  that  gender  has  a  relationship  with 
thalassemia.  The  results  showed,  in  Fig.  1,  that  the  rate  of 
infection  of  males  is  higher  than  AAA  that  of  females,  where  the 
percentage of males (65%) compared to females (35%).

As  for  the  effect  of  age  and  its  association  with 
thalassemia,  the  age  group  (10–19  years)  was  the  more 
frequent in males (43.8%) compared to age group of 1–9 years and 
>20  years  (40.8%  and  15.8%),  respectively,  while  the  category  (1–9 
years)  was  the  most  frequent  in  females  (38.7%)  compared  to  the 
categories  of  10–19  years  and  >20  years  (37.5%  and  23%.  75%), 
respectively [Fig. 2].

Results: The results showed that the frequency of thalassemia in male (65%) is higher than in female (40%); as well as, the results showed that 
the  age  group  (10–19)  years  is  more  frequent  in  male,  while  in  female,  the  age  group  (1–9)  years  is  more  frequent.  The  results  of  BMI  revealed  a 
significant decrease (p<0.05) in all groups of thalassemia patients compared with healthy group; as well as, the results of blood group showed that the 
group (O+) is the more frequent 34% in comparison with the other blood groups.
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The results showed that thalassemia has a significant effect on the 
BMI where the results showed [Fig. 4] that the BMI for patients with 
thalassemia is less significant* (p<0.05) correlated with healthy in the 
category (1–9) years.

Fig. 1: Percentage of thalassemia patients by gender

Fig. 2: The percentage of thalassemia patients by age categories 
and gender

Fig. 3: The percentage of thalassemia patients by age

Fig. 4: Comparison between body mass index in patients with 
thalassemia and healthy people in the category (1–9) years

Fig. 5: Comparison of body mass index in patients with 
thalassemia and healthy people in the age group of 10–19 years

Fig. 6: Comparison of body mass index in patients with 
thalassemia and healthy individuals in the age group of >20 yearsWhile in Table 1, as for the association of thalassemia with 

blood  groups,  the  results  showed  that  the  highest  proportion  of 
group is O+, where it represented 34%, while the group AB+ was 
zero, while the groups A+, A-, B+, B-, O-, and AB + were 26.5%, 2.5%, 
25.5%, 1%, 3%, and 7.5%, respectively.
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There was also a significant decrease* (p<0.05) in patients with 
thalassemia in the age group of 10–19 years compared to healthy in the 
same category in Fig. 5.

Thus, for the age group >20 years, the results showed that there is a 
significant decrease* (p<0.05) in the BMI in patients compared to 
healthy [Fig. 6].

DISCUSSION

The results of the current study showed that gender has a relationship 
with thalassemia, where the proportion of male infections is 
higher than that of females. Our study is consistent with a study of 
Baghianimoghadam et al. 2011, and this study found that the effect of 
thalassemia was more severe in males than in females, but differences 
were not significant. Another study found that the effect of sex was 
significant in patients with thalassemia. A study found that those 
with good health among thalassemia patients were 3.8% compared to 
healthy people who were 63% [11]. The study of Biswas et al. in 2016 
showed most patients to be within 15 years of age. Of 1711 patients, 
1171 were under 10, while 540 were between 11 and 30 years and 
none was found to be more than 30 years of age [12].

CONCLUSION
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Table 1: Percentage of blood groups of thalassemia and healthy 
patients

Thalassemia patient (%) Control (%)
Blood groups
A+ 53/200 (26.5) 8/60 (13)
A- 5/200 (2.5) 1/60 (1)
B + 51/200 (25.5) 13/60 (21)
B- 2/200 (1) 0/60 (0)
O+ 68/200 (34) 33/60 (55)
O- 6/200 (3) 1/60 (1)
AB+ 15/200 (7.5) 4/60 (6)
AB- 0/60 (0)

Parameters

From Table 2, as for the association of thalassemia with blood groups,
 it can be concluded that the most common blood group observed 
in patients of thalassemia is O +ve in 34% of the patients. With 
26.5% A +ve becomes the common blood group in the healthy 
people and B +ve 25.5% while AB+, O-,  A-,  B- were (7.5%, 3%, 
2.5% and 1%) respectively. This study corresponds to Pranoti et al., in 
2017, in which the most common blood group in ß-thalassemia patient 
is  O  +ve.  Post- disease  complication  is  commonly  seen  with  B 
+ve. Early onset of beta-thalassemia is seen in A +ve and B +ve [7],
 while  Mohammadali  et  al.  reported  O  +ve  blood  group  to  be 
common.  In  the  research  of  association  of  ABO  and  Rh  blood 
groups to blood-borne infections among blood donors in Tehran 
Iran [13]. Mohssin et al. studies of frequency, distribution of 
hemoglobin  alternate,  and  ABO  blood  groups  among 
thalassemia patients from Ibn-Al-Baladi, Hospital in Baghdad, Iraq, 
stated  the  similar  fact  of  O  blood  group  being  common  incidence 
(59.1%)  and  AB  with  the  least  common  event  of  the  disease 
ß-thalassemia [14], whereas Saha et al.  found in their study of frequency 
and distribution of blood groups in the donors of a rural hospitals, West 
Bengal,  also  got  the  finding  of  blood  Group  B  being  common  in 
blood donors [15]. Iqbal et al., seen frequency of ABO and Rh blood 
groups in healthy donors, had reported the same finding that B blood 
group is common among the donors [16]. BMI is one of the methods 
to assess underweight, healthy, overweight, and obese children/patients.
 As both underweight and obesity are associated with many health 
problems  including  coronary  risks,  it  is  very  vital  to  detect  these 
derangements  as  early  as  possible  to  prevent  the consequent 
impending  hazards.  There  are  several  studies  which  show  that 
majority  of  beta  thalassemia  patients  are  underweight.  One  study 
showed  that  around  two-thirds  (60%)  of  thalassemics  are 
underweight and the rest  were healthy and overweight [17].  The BMI 
for  patients  with  thalassemia  was  significantly  decreased  (p<0.05)  to 
patient compared to healthy and all age groups. 
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Our study fining the results of the current study showed that gender has a 
relationship with thalassemia, where the proportion of male infection is 
higher  than  that  of  females.  As  for  the  association  of  thalassemia  with 
blood groups, it can be concluded that the most common blood group
 observed in patients of thalassemia is O +ve , while the BMI for patients 
with  thalassemia  was  significantly  decreased  (p<0.05)  to 
patient compared to healthy and all age groups.
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 underweight, 109 (35.74%) patients were healthy, 10 (3.28%) patients
 were overweight, and 7 (2.3%) patients were obese [18]. Perhaps, it
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enzymes which modify the collagens, are thought to be the causes 
of  growth  defects.  Similarly,  low  hemoglobin,  high  ferritin  levels, 
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suboptimal iron chelation [20]. Kumari et al. carried out a study in
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p=0.033 [22].
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