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Background and objectives:

Thalassemia is the most common single genetic disorder. Being a
preventable disease, the “premarital screening program” was established.
The objective of the study was to determine the prevalence of B-
thalassemia trait among couples attending a center for premarital
screening in Al-Hamdaniya district.

Material and methods:

A cross-sectional study was carried out in Al-Hamdaniya district (located
in the north of Iraq) during December 2019 through July 2020 that

Tel: included 600 healthy couples screened for hemoglobinopathies.
Complete blood count (CBC) and HB electrophoresis were done.
Results:

The prevalence of abnormal Hb F and Hb A2 was 4.8% and 5.8%
respectively but the differences were not significant between males and
females. No significant association was detected between the degree of
consanguinity with the prevalence of Hb F and the prevalence of Hb A2.
And there was no significant association between family history of
haemolytic disease and the prevalence of Hb F and prevalence of Hb A2
Conclusion:

The prevalence of thalassemia trait in Al-Hamdaniya, like other cities in
the north of Iraq is high, so premarital screening program is beneficial for
identification and prevention of risky marriages.

Introduction

Thalassemia is the most common single genetic
disorder. It is estimated that 80-90 million people
(about 1.5% of the global population) are carriers of
beta-thalassemia, and 60,000  symptomatic

fiscal stresses on the families and great burdens on
the fiscal resources of many countries in the region.
Being a preventable disease, the “premarital
screening program.” was established. The premarital

individuals are born annually[1]. Thalassemias are
heterogeneous group of genetic defect in hemoglobin
(Hb) synthesis; “inherited disorders of Hb synthesis
arising from mutations and/or deletions of one or
more of the globin genes resulting in production of
structurally abnormal Hb variants in the former and
reduced rate of synthesis of structurally normal
globin chains in the latter’[2]. That result from a
reduced rate of production of one or more of the
globin chains of haemoglobin[3]..

The high rate of consanguinity among our
populations plays significant function in maintaining
the recessive pattern of inheritance, and increases the
risk of homozygous or doubly heterozygous clinically
affected offspring creating great psychological and

screening center of Al-Hamdaniya was principally
designed to control B-thalassemia due to its high
prevalence [4].

“The prevalence of thalassemia had increased from
33.5/100,000 in 2010 to 37.1/100,000 in 2015, while
the incidence rate had decreased from 72.4/100,000
live births to 34.6/100,000 live births between 2010
and 2015. B-Thalassemia major (B-TM) represented
73.9% of all types of thalassemia. About 66.0% of
patients were under 15 years old; 78.8% were
offspring of parents who were relatives and 55.9%
had at least one complication” [5].

Al-Hamdaniya is one of districts of Nineveh
governorate, Iraqg where hemoglobinopathies are
prevalent. The Iragi ministry of Health implemented a
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program for premarital screening in 2012 for
reducing the incidence of the thalassemia major.

The objective of the study was to determine the
prevalence of p-thalassemia trait among couples
attending a center for premarital screening in Al-
Hamdaniya.

Subjects and methods

A cross-sectional study was carried out during
December 2019 through July 2020 that included
healthy couples attending Al- Hamdaniya health care
center to undergo routine premarital mandatory tests
which included complete blood count (CBC), blood
group, screening for viruses, and thalassemia test.
Data was collected using the premarital form that
included name, age, gender, address and telephone
number, relationship between the couples, and family
history for blood diseases.

Individuals were considered to have “B-thalassemia
trait if they had MCV< 80 fL and MCH<27 pg and
haemoglobin A2 level > 3.5”. Venous blood was
taken into an EDTA tube and red blood cell indices
were measured by a coulter automated cell counter on
the same day of collection, haemoglobin % was done
by high performance liquid chromatography (HPLC).
Verbal consent was taken from all the participants,
and none of them refused to participate in the study.
Data were analyzed using the Statistical Package for
Social Sciences (SPSS, version 25). Chi square test of
association was used to compare proportions. Fisher’s
exact test was used when the expected count of more
than 20% of the cells of the table was less than 5. A p
value of < 0.05 was considered statistically
significant.
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Six hundred couples participated in the study (600
males and 600 females). So the sample size was
1200. Their mean age + SD was 23.19 + 7.11 years.
The median was 22 years. The age range was 14-69
years. It is evident in Table 1 that one third of the
sample were aged less than 20 years and 54.8% were
aged 20-29 years. No significant difference in the age
distribution was detected between the males and
females. The highest proportion of the sample
(63.6%) were graduates of the primary schools;
21.3% of the males were college graduates compared
with 14% of the females (p = 0.002). Only two
patients (0.2%) had family history of hemolytic
disease, and those two were males, but the difference
was not significant between males and females (p =
0.500). Table 1 shows that 25% of the couples were
of the same tribe and 13% were second degree
relatives, and of course the difference was not
significant (p >0.999).

The prevalence of abnormal Hb F and Hb A2 was
4.8% and 5.8% respectively but the differences were
not significant between males and females (p = 0.684
and p = 0.139 respectively). The prevalence of
abnormal MCV was 53.2% among females compared
with 28.2% among males (p<0.001). Abnormal MCH
was significantly (p < 0.001) higher among females
than males (56% vs. 39.5%) as presented in Table 2.
No significant association was detected between the
degree of consanguinity with the prevalence of Hb F
(p = 0.055) and the prevalence of Hb A2 (p = 0.541)
as presented in Table 3.

It is evident in Table 4 that there was no significant
association between family history of haemolytic
disease and the prevalence of Hb F (p = 0.113) and
prevalence of Hb A2 (p >0.999).

Table 1: Basic characteristics of the studied sample by gender

Gender
Male Female Total
No. (%) No. (%) No. (%) p
Age
<20 92 (154) 309 (515) 401 (33.4)
20-29 413 (68.8) 245 (40.8) 658 (54.8)
>30 95 (158) 46 (7.7) 141  (11.8) <0.001
Educational level
Iliterate 100 (1.7 25 (42 35 (2.9
Read and write 5 (0.8) 6 (1.0) 11 (0.9)
Primary 369 (615) 394 (65.7) 763  (63.6)
Secondary 88 (147) 91 (152) 179 (149
College 128 (21.3) 84 (140) 212 (17.7) 0.002
Family history of hemolytic disease
Yes 2 0.3) 0 0.0 2 0.2)
No 598 (99.7) 600 (100.0) 1198 (99.8)  0.500*
Degree of consanguinity
None 364 (60.7) 364 (60.7) 728 (60.7)
Same tribe 150 (25.0) 150 (25.0) 300 (25.0)
Second degree 78  (13.0) 78 (13.0) 156 (13.0)
Third degree 8 (1.3) 8 (1.3) 16 (1.3) >0.999
Total 600 (100.0) 600 (100.0) 1200 (100.0)

*By Fisher’s exact test.
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Table 2: Prevalence of hemoglobinopathies by gender

Gender

Male Female Total

No. (%) No. (%) No. (%) p
Hb F
Normal 573 (955) 570 (95.0) 1143 (95.2)
Abnormal 27  (4.5) 30 (5.0 57 (4.8) 0.684
Hb A2
Normal 559 (93.2) 571 (95.2) 1130 (94.2)
Abnormal 41  (6.8) 29 (4.8) 70 (5.8) 0.139
MCV
Normal 431 (71.8) 281 (46.8) 712  (59.3)
Abnormal 169 (28.2) 319 (53.2) 488 (40.7) <0.001
MCH
Normal 363 (605) 264 (44.0) 627 (52.3)
Abnormal 237 (39.5) 336 (56.0) 573 (47.8) <0.001
Total 600 (100.0) 600 (100.0) 1200 (100.0)

Table 3: Prevalence of hemoglobinopathies by degree of consanguinity

Degree of consanguinity

None Same tribe  Second Third p

No. (%) No. (%) No. (%) No. (%)
Hb F
Normal 699 (96.0) 287 (95.7) 143 (91.7) 14 (87.5)
Abnormal 29 (4.0) 13 (4.3) 13 (8.3) 2 (12.5) 0.055
Hb A2
Normal 681 (93.5) 284 (94.7) 149 (95.5) 16 (100.0)
Abnormal 47 (6.5) 16 (5.3) 7 (4.5) 0 (0.0) 0.541
Total 728 (100.0) 300 (100.0) 156 (100.0) 16(100.0)

Table 4: Prevalence of hemoglobinopathies by family history of hemolytic disease

Family history of hemolytic disease

Yes No
No. (%) No. (%)
Hb F
Normal 1 (50.0) 1129 (94.2)
Abnormal 1 (50.0) 69 (5.8) 0.113*
Hb A2
Normal 2 (100.0) 1141  (95.2)
Abnormal 0 (0.0) 57 (4.8) >0.999*
Total 2 (100.0) 1198  (100.0)

*By Fisher’s exact test.

Discussion

there are many factors affect prevalence of
thalassemia and acceptance of preventive programs as
social,religious  believes,cultural  norms,tradition,
literacy and education level, governmental policies
and the attitudes of individual couples. The
prevalence of B-thalassemia trait in Alhamdaniya (5.8
%) was found to be higher than the other centers of
Iraq as follows: Sulaimania (4.14%), Duhok (3.7%),
Baghdad (4.4%), and Basra (4.6%), but less than the
prevalence in Erbil (7.04%) [3,6,7.8.9] and it was less
than the prevalence (6.6%) obtained from a previous
study done in Mosul center[3]. Our prevalence
rate was also more than the prevalence of
thalassemia trait in lIran, Turkey and Saudi Arabia
(3.5%, 2.1% and 3.22% respectively) [10-12].

The prevalence of abnormal MCV was 53.2% among
females compared with 28.2% among males
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(p<0.001). These findings differ from the findings of
a study done in Thailand (“the means + SD of MCV
were 86.7 + 5.1 fL for females and 89.4 + 7.5 fL for
males”)[13]. Abnormal MCH was significantly (p <
0.001) higher among females than males (56% vs.
39.5%).

No significant difference was detected in -
thalassemia distribution among males and females in
our study like in Kirkuk [14]. while Abnormal MCH
was significantly (p < 0.001) higher among females
than males (56% vs. 39.5%) .

Conclusion

The prevalence of thalassemia trait in Al-Hamdaniya,
like other cities in the north of Iraq is high, so
premarital screening program is beneficial for
identification and prevention of risky marriages.
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