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ABSTRACT

Background: Abnormal haemoglobins (Hb) and thalassaemias are some of the most frequently observed hereditary disorders in the world, but especially
in the Mediterranean region where Turkey is located. Hatay province is one of the largest provinces in the region, suggested as a target area to be selected
for preventive programs after studies by three Turkish universities, i.e. Cukurova, Akdeniz and Hacettepe Universities in Turkey.

Aims: The aim of this study was to determine demographic and family characteristics of all haemoglobinopathy carrier married couples registered in the
Hatay Provincial Health Directorate registry and to educate the target population about pregnancy, births, prenatal diagnosis and genetic counselling with
the particularly emphasised scope of eliminating all haemoglobinopathic births.

Study design: Descriptive cross-sectional and intervention study.

Methods: 1065 couples both being haemoglobinopathic carriers, registered in the Hatay Provincial Health Directorate registry were investigated for socio-
demographic characteristics, obstetrical status and especially for a present pregnancy, the presence of any haemoglobinopathic patients or carrier children
in the family.

Results: Among women with a history of pregnancy, 47.3% reported that they had never had any prenatal testing, while 33.1% had got received testing
in each of their pregnancies. The most frequent reason for not having the test was declared as unawareness of the test (66.0%), followed by economic
insufficiencies (17.1%), destiny/religious reasons (9.1%) and family interference (7.8%). After a series of descriptive analyses, the results of the final binary
logistic regression model constructed to find out the risk factors significantly affecting the presence of a sick child in the family were grouped as risk increas-
ing factors like age (95%Cl between 1.002 and 1.122), marriage before 1994 (95%Cl=1.081-4.161), and risk decreasing factors like family willingness for
screening (95%Cl|=0.167-0.854), rate of prenatal testing (95%C|=0.147-0.414), age at first pregnancy (95%Cl=0.469-0.882); while the frequency of births
was found to have no significant effect (p>0.05).

Conclusion: Besides all legal regulations and applications, time is still needed for real success against such a diffuse and congenitally transferred disease.

The education of the target populations appears to be crucial. Official applications should be forced based upon present or future laws.
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Introduction

Abnormal haemoglobins (Hb) and thalassaemias are some
of the most frequently observed hereditary disorders in the
world, but especially in the Mediterranean region where
Turkey is also located, with clinical profiles that range from
asymptomatic to lethal (1-3). The World Health Organisa-
tion (WHO) reports that the frequency of thalassaemias and
abnormal Hb carriers is 5.1% with nearly 226 million carri-
ers worldwide (4-6). Haemoglobin S (HbS) is the most fre-
quently observed haemoglobin disorder in Turkey (7). Beta
(B)-thalassaemia is one of the leading haemoglobinopathy
types in Turkey, as it is worldwide, being observed especially
in the Mediterranean zone comprising Mediterranean coun-
tries from north and western Africa to Middle East and south-
eastern Asia (8, 9). Global migration in the modern period
has led to a continual spread of these anomalies to all regions
of the World, with the result that they are rapidly becoming
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more common in industrialised regions of Northern and Cen-
tral Europe as well (10). Nearly 4.5% of the world population
has been reported to carry a p-thalassaemia mutation (11).
More frequent B-thalassaemic child births than expected de-
rive from frequent consanguinity in marriages and high birth
rates in Turkey (12).

The expected number of carriers is 1,400,000 and the
number of patients is approximately 5,000 in Turkey. In 2006,
as reported by the Ministry of Health and the Turkish National
Haemoglobinopathy Council, the results of screening studies
comprising 377,339 healthy subjects from 16 different cities
of Turkey revealed the mean frequency of B-thalassaemia trait
to be 4.3%. The highest prevalence of the f3-thalassaemia trait
(13.1%) was observed in Antalya region and that of the HbS
trait (10%) in Cukurova region, both regions located at the
Mediterranean coast of Turkey (13). The carrier rate of sickle
cell anaemia (SCA) was found to be 10% in the region of Cu-
kurova, 8% in Hatay and 6.1% in Mersin, again all Mediter-
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ranean cities of Turkey (14). The incidence of a-thalassaemia
in Turkey was reported to be between 3.3% and 8%, that of
B-thalassaemia between 0.7% and 13.5%, that of HbS be-
tween 0.5% and 47% and that of Haemoglobin D (HbD) to be
0.3% (7, 15, 16).

Since there is no definitive cure for these hereditary dis-
eases, WHO has suggested a control program comprising
enlightenment of the public, screening for carriers, prenatal
diagnosis and genetic counselling, including the screening
of other members of the family where haemoglobinopathy is
encountered in any of the members; this could result in the
prevention of the birth of an affected child (9, 17, 18). Ita-
ly, Greece, Canada, the United Kingdom and South Cyprus
started the program in the 1970s and achieved success (17,
19, 20), which was expressed with only five thalassaemic ba-
bies born between 1991 and 2001 and no thalassaemic babies
born in the latter since 2001, as a striking example (21). The
year 1994 is crucial for Turkey due to the commencement of
the law “Fight against Hereditary Diseases” on Dec 28 1993,
constituting the basis of the establishment of centres provid-
ing pre-marital Hb electrophoresis blood tests, which was de-
clared to be obligatory by the Hatay Provincial Health Direc-
torate in 1994, although the obligation was being discussed
by the legal professionals (22, 23). This region was suggested
as a target area to be selected for preventive programs after
studies by three Turkish universities, i.e. Cukurova, Akdeniz
and Hacettepe Universities (7).

We aimed to determine demographic and family char-
acteristics of all haemoglobinopathy carrier married couples
registered in the Hatay Provincial Health Directorate registry,
and to educate the target population about pregnancy and
births, prenatal diagnosis and genetic counselling with the
scope of eliminating all haemoglobinopathic births.

Material and Methods

This cross-sectional and interventional study was per-
formed between March 2011 and March 2012 in Hatay prov-
ince of Turkey comprising the central area and 12 districts
of the province, including villages. Hatay Provincial Health
Directorate registry revealed the presence of 1072 couples
with both partners being haemoglobinopathic carriers, with a
resulting study population of 2144 individuals; among them,
1065 (99.3%) couples gave consent to actively participate in
the study after being informed. A total of 29 (2.7%) couples
were at the pre-wedding stage, either single or engaged,
but they were coded as “husbands” or “wives” according
to their gender throughout the study. Two separate mobile
teams, each consisting of a social worker and four nurses,
were educated by a public health specialist medical doctor,
all among the staff of Hatay Provincial Health Directorate
about haemoglobinopathy diagnosis and the questionnaires
to be used. The mobile teams visited all carrier couples at
their residential addresses regardless of the distance. After
giving informed consent, the couples were applied a ques-
tionnaire by face-to-face interviews to investigate the socio-
demographic characteristics, obstetric status of the female
partners and especially for a present pregnancy, the presence
of any haemoglobinopathic patients or carrier children in the

family. This constituted the descriptive part of the study. The
second step, which was partly interventional, consisted of the
education of the carrier couples about congenital blood dis-
eases, prenatal diagnosis, genetic counselling and pregnancy.
The pregnant women were investigated in more detail with
additional questions and they were registered in the registry.
The couples were referred to university hospital in cases of the
absence of a prenatal haemoglobinopathy test and the results
were followed for registry. If the test result revealed a hae-
moglobinopathic foetus, the family was informed and when
the family preferred therapeutic abortus they were guided in
cooperation with obstetricians. The female participants who
were at a stage of pregnancy that was too late for prenatal
diagnosis or who refused the test were closely followed for
the final outcome of the pregnancy.

When the couples reported that their decision to marry
was not affected by the results of screening tests, we did not
insist on scrutinising this decision and the factors underlying
this decision for ethical reasons. This was declared as the limi-
tation of the study.

Statistical analysis

All data were digitalised and statistically analysed with Epi-
Info 6.0 and SPSS 11.5 computer softwares. x? test, Student’s t-
test, binary logistic regression analyses were performed where
appropriate. Statistical significance was accepted as p<0.05.

Results

Among the 1065 participant couples, husbands (mean age
of 38.9+9.4) were significantly older than the wives (mean age
of 33.0£9.4) (t=20.5, df=1064, p<0.001). The majority of cou-
ples were married between the ages of 18 and 21 (43.7%), fol-
lowed by those younger than 18 years of age group (24.5%).

Nearly 75% of couples reported to be at a middle income
level, with a small per cent (10.0%) not being covered by any
social security assurance.

The wives were found to be less educated than the husbands
with the most significant difference at the illiterate and literate
with no school diploma group (3 times) (x?=41.2, df=5, p<0.001).

The kinship of the first and second grade was reported by
280 (26.3%) and 106 (10.0%) couples, respectively.

A total of 860 (83.0%) couples were married after 1994;
among them, 817 (95.0%) performed a pre-marital test (most-
ly as 98.9% due to legal obligation and 1.1% due to having a
carrier in the family) compared to only 9 (5.1%) couples mar-
ried before 1994 with 3 (33.3%) due to having a haemoglo-
binopathic child and the remaining 6 (66.7%) due to having a
carrier member in the family. This dramatic increase was sta-
tistically significant (x?=724.9, df=1, p<0.001).

Haemoglobinopathy types were observed in different
combinations among the first and the second individual of
the couple, mostly in carrier form (62.2%) as HbAS+HbAS,
followed by HbAB+HbAB (17.1%) and HbAS+HbAR (9.8%). It
was worth emphasising the presence of sick couples as: one
couple with HbBB+HbAB, one with HbSS + HbAB and one
with HbBB+HbAS combination. No kinship was present in
these last three couples.
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Three (0.3%) of the 13 (1.2%) couples who resigned to mar-
rying after having been informed about their carrier state, and
21 (2.0%) of 237 (22.3%) couples whose decision to marry was
not affected by the results of prenatal testing reported not
having any information about haemoglobinopathies. When
the couples were diagnosed as haemoglobinopathic, some
families (either the family of the bride or that of the groom, or
both) requested the screening of other members in their fam-
ily for haemoglobinopathies. This willingness in the family for
screening was observed in at least one of the families (7.9%),
or in both (7.6%), in contrast to none (84.5%) of the families.

The registry revealed a pregnancy frequency between 1
and 9 with a mean of 2.7+1.4 (median=2), while 217 (20.4%)
of the wives had never been pregnant. Among women with
history of pregnancy, 47.3% reported that they had never re-
ceived any prenatal testing, while 33.1% had undergone this
in every pregnancy of theirs. Hence, 19.6% of women had
undertaken a prenatal test in some of their pregnancies. The
most frequent reason for not having the test was declared as
unawareness of the test (66.0%), followed by economic insuf-
ficiencies (17.1%), destiny/religious reasons (9.1%) and family
interference (7.8%). Some of the women, who had been test-
ed only in the first pregnancy but not in the following ones,
explained this mostly by economic reasons (33.3%), but 8.8%
had a belief that this disease could be observed only at the
first child.

Among the pregnant women carrying a haemoglobino-
pathic foetus, as revealed by prenatal testing, 91.6% preferred
medical abortus, another 2.6% preferred medical abortus
while being opposed by their families, and 5.8% voluntarily
denied abortus and decided to give birth to this child.

Among 144 women determined to be pregnant during
the study, 3 were not guided to prenatal testing as they were
found to be a-thalassaemic, another 4 as they had sponta-
neous abortus and 18 as they were at a stage of pregnancy

older than 16 weeks (24). Haemoglobin electrophoresis test
performed to these 18 children at sixth month postpartum
revealed 2 healthy, 11 carrier and 5 haemoglobinopathic
children. Prenatal test results of the remaining 119 of 144
pregnant women revealed 27 healthy, 73 carrier and 19 hae-
moglobinopathic children. The latter were suggested medi-
cal abortus at the educational and counselling part of the
project. However, while 17 confirmed the operation, two
preferred to let their pregnancy end naturally, even though
they were sufficiently informed about blood diseases. Hence,
the sum of sick children births reached 7 for the whole proj-
ect (Table 1).

It was found that among 1065 couples participating in the
study, 747 (70.1%) had no sick child, while 318 (29.9%) had
given birth to at least one sick child as a result of the current
or previous pregnancies.

After descriptive analyses and initial statistical compari-
sons, a binary logistic regression model was constructed and
analysed to define affecting factors of having a sick child.
The dependent variable was “having a sick child” and the
independent variables were “age (for each gender)”, “mar-
riage before 1994 (legal obligation start year for prenatal
testing in Turkey)”, “educational status (6 categories for each
gender)”, “family willingness for screening (in none of the
families, in either one of the families, i.e. in either the family
of the bride or in that of the groom, or in both of the fami-
lies)”, “age at marriage”, “economic income (as low, middle,
high)”, “kinship (as first, second degree, none)”, “social se-
curity presence”. The significant risk factors (p<0.05) for hav-
ing a sick child were found to be age, which increased the
risk by 1.060 times for each age increase in years with 95%
confidence interval (95%Cl) between 1.002 and 1.122; be-
ing married before 1994 increased the risk by 2.121 times
(95%Cl1=1.081-4.161), family screening decreased the risk by
0.378 times (95%Cl=0.167-0.854), partus frequency had no

Table 1. The follow-up process pregnant women in the study population

25 Excluded from prenatal testing

4 (spontaneous abortus) v/

18 (pregnancy >=16 weeks) —

—Post-partum

Hb electrophoresis

3 (a-thalassaemic) v/ =

2 healthy children born

11 carrier children born

5 sick children born
144 pregnant | 119 prenatal — | 27 healthy - —birth— 27 healthy children born
women test done 73 carrier - —birth— 73 carrier children born
19 sick 17 accepted medical abortus X 17 sick children prevented

2 denied medical abortus —birth— 2 sick children born
2 healthy children born
18 prenatal test | — — — —birth— 11 carrier children born

not done 5 sick children born
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Table 2. Final regression model for risk factors to have a sick child

Statistics
95.0% C.I. for EXP(B)

Risk Factors B Sig. Exp(B) Lower Upper
Age* 0.058 0.043* 1.060 1.002 1.122
Marriage before 1994* 0.752 0.029* 2.121 1.081 4.161
Family willingness for screening* -0.974 0.019* 0.378 0.167 0.854
Partus frequency 0.270 0.053 1.310 0.997 1.721
Prenatal test frequency rate* -1.400 0.000* 0.247 0.147 0.414
Age at first pregnancy* -0.442 0.006* 0.643 0.469 0.882
Constant -4.914 0.002 0.007

*Significant factors (p<0.05)

risk effect, prenatal test frequency rate decreased the risk by
0.247 times (95%Cl1=0.147-0.414), and age at first pregnancy
decreased the risk by 0.643 times (95%Cl=0.469-0.882). The
final model was presented at table 3 (Table 2).

Discussion

Haemoglobinopathies and thalassaemias, which are im-
portant public health problems for both Hatay region and
Turkey, are both preventable diseases with incidences up to
13.0% (7, 25, 26).

The main or final target of this kind of study is the pre-
vention of all haemoglobinopathic births, in other words, the
elimination of the births of sick children. Prevention has been
considered superior to treatment worldwide (27). Our ap-
proach was consistent with other researchers like Giordano,
who affirmed that the key elements to preventing haemoglo-
binopathies were information, carrier diagnosis and genetic
counselling (28). Among the 1065 couples included in our
study, 29.9% were found to have at least one sick child in the
family. The follow-up of 144 pregnant carrier women deter-
mined during the study, revealed the birth of a total of 12
(8.3%) sick children and 95 carrier children, while the birth of
17 (11.8%) sick children was prevented.

After a series of descriptive analyses, we constructed a bi-
nary logistic regression model to define affecting factors of
having a sick child (i.e. the dependent variable), which was the
main interest of the study.

Among the independent variables, one of the significant
risk factors (p<0.05) for having a sick child was found to be
“age” which increased the risk by 1.060 (95%CI=1.002 and
1.122) times for each yearly increase in age. The educational
and economic profile of the study group was not high (re-
ported as middle income level by 75%), with 10.0% not be-
ing covered by any social security assistance. The frequency
of illiterate women was three times higher than the husbands
in the group. This was an indirect effect of age as a risk fac-
tor, because the educational status of Turkish women was re-
ported to improve over time (29); in other words older age
groups tended to have lower educational status. Voskaridou
et al. (27) also reported financial reasons and low educational

levels to be the main causes of affected births as between
7% (among people of Roma origin) and 27% (among immi-
grants). This finding was also supported by the fact that the
older the woman'’s age, the earlier the year of marriage was;
hence the date of marriage could be prior to 1994. Thus, “be-
ing married before 1994", was another risk factor in our study
which increased the risk of having a sick child by 2.121 times
(95%CI=1.081-4.161). In the context of the “Haemoglobin Dis-
eases Control Programme”, the WHO suggests the education
of people, determination of carriers, population screenings,
the definition of local mutations, treatment, genetic counsel-
ling and prenatal diagnosis to be performed as a whole in a
coordinated manner. The fight against haemoglobinopathies
in Turkey was officially started by “the law of fight against he-
reditary blood diseases (n0.3960)" printed in the Turkish Of-
ficial Gazette in December 30, 1993 (no.21804) (30). Followed
by the establishment of “Congenital Blood Diseases Research
and Treatment Centres” by Turkish Ministry of Health in the
provinces of Antakya, Mersin, Mugla and Antalya, the screen-
ing test for thalassaemia was declared compulsory for couples
planning to marry. In June 23 2000, the “National Haemoglo-
binopathy Council” was established for screening, registry,
education, prenatal diagnosis and conventional screening (4,
17). Kiling emphasised the usefulness of premarital screening
programs in the evaluation of haemoglobinopathies in Turkey
(7). The need for similar programs was also reported by Fer-
reira et al. (3) in the case of Brazil. The effect of these legal ob-
ligations was observed in our study with a dramatic increase of
pre-marital testing from 5.1% among couples married before
1994 to 95.0% among those married after 1994. It is worth
emphasising that 98.9% of the couples declared the legal ob-
ligation as the reason for performing the test.

The “prenatal test frequency rate” was calculated by lo-
gistic regression analysis as a factor for decreasing the risk of
having a sick child by 0.247 times (95%Cl|=0.147-0.414). The
most frequent reason for not having the test was declared as
unawareness of the test (66.0%), followed by economic insuf-
ficiencies (17.1%), destiny/religious reasons (9.1%) and fam-
ily interference (7.8%). Some of the women who had the test
only in the first pregnancy but not in the following ones, ex-
plained this mostly by economic reasons (33.3%), but some
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8.8% had a belief that this disease could be observed only
in the first child. Unawareness of prenatal screening tests or
lack of knowledge about haemoglobinopathies accounting
for the reasons of haemoglobinopathic births, with 0.3%
among couples who had resigned to marrying and 2.0%
among those whose decision to marry was not affected by
the results of prenatal testing. Voskaridou et al. (27) reported
the risk effect of unawareness as 23%, and that of religious
reasons as 13%.

Another factor decreasing the risk of having a sick child
by 0.378 times (95%Cl=0.167-0.854) was found to be “fam-
ily willingness for screening” in our study. Social or bioethical
reasons unrelated to religion were declared by parents op-
posed to prenatal testing in 13%, as reported by Voskaridou
et al. (27). The kinship of the first and second grade was found
to be 26.3% and 10.0% among the couples in our study, re-
spectively. The kinship was reported as an important factor in
the frequency of diseases like haemoglobinopathies and thal-
assaemias. In a study by Asadi-Pooya et al. (31), performed
in Iran where age, gender and kinship of patients with thal-
assaemia major were investigated, it was found that 40.6%
of B-thalassaemia patients were children born into marriages
between first cousins. The difference was found to be statisti-
cally significant compared to the normal population. Turkey
witnesses a high rate of consanguineous marriages. According
to Turkish Population and Health Research repeated every 5
years in a period of nearly 40 years, the rate has been between
20% and 25% since 1983. Among consanguineous marriages,
nearly 70% occur among first cousins (29). The rates found
in our study are higher than the country statistics due to the
ethnically close characteristic of the population in the region.
Consanguineous marriages are also another factor inversely
affecting the families’ willingness for screening.

Another independent variable of the model, “age at
first pregnancy” which decreased the risk by 0.643 times
(95%CI=0.469-0.882) was controversial to the effect of age
itself. However, this is, in fact, the effect of more sensitive par-
ents and families for the expected child called also “precious
baby”, seeking more medical advice, and more experience,
as the birth has been retarded in these cases due to differ-
ent medical or social causes, as also previously confirmed by
other studies (27). Loukopoulos reported a similar finding but
in a reverse pattern; despite being more informed, the large
majority of young people nowadays appear less sensitive, i.e.
their fear of bearing an affected child was lower compared
to previous years (32). Savas et al. (33) who researched the
haemoglobinopathy awareness among high school students
in Antakya (Antioch), which is the central district of Hatay
Province, similarly reported the importance of enlightenment
of the students, particularly adolescents, and the public about
this disease, suggesting also the urgent revision of the Hae-
moglobinopathy Control Programme.

In conclusion, besides all legal regulations and applications,
time is still needed for real success against such a diffuse and
congenitally transferred disease. The education of the target
populations appears to be crucial, but especially at a stage be-
fore the couples take the decision to get married, i.e. at school
age. On the other hand, easy, cheap and practically applicable

treatment methods are needed for patients. Official applica-
tions should be forced based upon present or future laws.
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