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Background: In many developing countries the haemoglobinopathies form a major genetic

problem and marry thalassernia persons frequently suffer through all their life and may die

unnecessarily from thalassemia, in addition to the lifelong treatment costs and the invasive

interventions. The objectives of this study are to highlight the impact of thalassemia major

and its management in Ninevah Governorate, to analyzn the cost of caring for children with

ftthalassania major in Mosul and to dig for the socio-economic consequences of this

preventable health problem.
Methods: The data were obtained partly in a straight line to thalassemia center records. A
cross-sectional survey of 292 ftthalassemic patient's through a direct fac+to-face interview

using specially designed simple open+nded questionnaire instrument.

Resu ts: The total number of ft thalassemia patients registered in our province is 1028

patients, 50 to 76 children born as ftthalassernia per annum and average 13 deaths lyexn.

About 80% of them are children <15 years, relatively low socio-economic population status.

84.9% of the surveyed families had mis-knowledge or no knowledge about the disease

causation, g0.4yo of them did not expect the disease occurrence, in spite of 89.4o/o of them

have heard about this disease. Marriage among relatives was prominent.

Almost one third of studied thalassemic patient's families' fall below line of poverty that is

beside the terrible sociological and emotional possessions upon family.
Each thalassernia patient cost the health institution $4320055 as a total average direct

medical cost / annually.
Conclusion: The majority of thalassernic patients are relatively of low socio-economic

status. Most of the surveyed families were in need for authentic information about disease

causation. Almost one third of thalassemic patients families in our province fall below the

line of poverty. The avemge cost of management bypasses the cost of prevention by 196

times. All these necessitate the setting up of a supported optimum treament, community

education and routine for thalassemia
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trod
Thalassemia is one of the most

common genetic disorders. It is estimated
that 60,000 to 70,fr)0 infants are born
with beta thalassemia major each year
worldwide especially in the
Meditenanean area Middle East, Far
East, and East Asia(l). The prevalence of
ftthalassemia is 9.0 per 1000 in Saudi
Arabia whereas it is 0.07 per cent in the
Sultanate of Oman and the overall
prevalence ranges approximately from 3

to 100 patients per 100,000 people in
different Iranian provinces (l-3). In a
recent study from the United Kingdom, It
was found thart 50yo of patients with
thalassemia major had died before age
3s(4).

p thalassemia major is associated
with life-long transfusion{ependent
anemi4 short stature, facial abnormalities,
delayed or absent puhrty, and attendant
stigmas and psycho-social problems(5). Its
treatment consisted of blood transfusions
and chelating agents to reduce iron
ovedoad and haemochromatosis, Costs of
the chelating agent, desferrioxamine, in
particular and thalassaemia qart, in general
are expensive(6).

It was deliberated to tackle this
medico.social health problern, to highlight
the impact ofthalassemia and its
management in Ninevah Governorate, to
analyze the cost of caring for childrcn with
ftthalassemia in Mosul; and to dig for the
socio-economic consequenoes of this
health problem.

Patients and methods
The study was conducted in Mosul city-
Nineveh governorate ffoq, during the
period from lst of February 201I to 3lst
of June 2011. The study was conducted
in thalassemia center which was
established in 8l I I l99Twithin Ibn Al-
Atheer pediatric referral hospital.

To assess the completeness, the time
needed and the suitable modification
required for the questionnaire form,
moreover to test the cooperation and the
diffrculties which were likely to be face{
a pilot sample consisted of 20 thalassernia
pdients was taken from the same center,
This sample was excluded from the study
target. Thalassaemic patient's profi le
survey was performed, following the
obtaining of the official approvals from
Nineveh Directorate of health.
The study population includes 292 P-
thalassemia patients who attend the
mentioned center during the period of
study. The data were obtained partly from
thalassemia center records, in addition to
a direct face-to-face interview with the
patients or their parentV relatives who
accompanied them. All the dialogues
wer€ completed by the same specialist.
After taking a verbal consent from each
respondent (or his/lrer relative); data
collection was covercd via a specially
designed simple open-ended
questionnaire instrument that contains (in
addition to the general demographic
information), social information,
questions about the management, quality
of life, experiences, any emotional
conflicts or ooncerns the patients may
have, direct medical and non-medical cost
determination as well as indir€ct cost by
inquiring the patients, their relatives and
the health workers.
Absolutg relative and cumulative
freque,ncies, mean and standard deviation,
were computed. Data was analyzod using
Statistical Package for Social Sciences
(SPSS [nc, version I lChicago, IL, 1999).

Results
The total number of F thalassemia
patients registered in Ibn Al-Atheer
thalassemia center was 1028 patients with
an average monthly thalasse,mia center
visits for treatment as outpatients is
630.The point prevalence in our province
is 10.3 per 10000 among less than l5
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years agd chil{ with an absolute
numbers of 50-76 p thalassemic child
born per annum, ild average 13 deaths

lyar.
An average expenditure of 2 blood bags

urd 29 deferoxamine vials /patienUmonth
was required among studied sample.

The demographic characteristic of the
study sample is shown in table (l), it
reveals that about four-fifttr of the sample
is children below 15 years. The majority
of thalassemia sample (69.f/o) is from
urban roots, 92.8% of thalassemia
patient's mothers are housewiveg and

70o/o of the fathers are private anployee.
The monthly income among more than
half ofthe sample is about $200-400, less

than $2ffi in 31.8% and $400 and above
in 16.20/o. Four fifths (80.5%) of the
patients' families comprise of 5 members
and more, with a potentially low parants

educational level.
Table (2) depiqted that 89.4% of study
participants have heard about
thalassemia, and (90.4%) of them did not
expect disease occurence. The
predominant part of the sample (60.90/o)

does not know the cause of thalassemiq
and one-fifth of thern blame the mothers
as a cause of the disease according to
their understanding.
Table (3) demonstrates the parent's

consanguinity characteristics. The parents

are relatives in 72.3% of the sample and
close relative (cousins) in 65.|o/o.Ttrc
table also shows that 39.7 of the families
have one thalassemic chil4 41.5% have

two thalassemic patients and 18.8% have

three thalassemic children and above.

The economic impact of thalassemia on
the patient and Thalassemia Center within
Ibn Al-Atheer Hospital is revealed in
table (a). The cost were converted from
Iraqi Dinars to US dollars at the rate of
1200 dinars per each US$. On the topic of
patient or family expenses, this table
depicts that the total average indirect
management cost for each thalassernia
patient per month is 367, including the

monthly total average transport cost for
blood transfusion visit, appliances cost
needed for receiving iron-chelating drugs
(scalp vein canulae,syringes, distal
water), additional monthly cost of
managing other additional complications,
infections and for buying gifts to release
patient tension duing and after medical
interventions . The additional payments
the family may incur on; splenectomy,
treatment of its allied surgical
complications, cost of probably needed

cholycystectomy and expenses of bone
marrow transplantation (if the patient got
such a chance outside the country on the
alimony of governmental or non-
governmental or ganization) col lectivel y
for each patient is $1976.
Table (4) also explicated that each
thalassemia patient cost the health
institution S4320055 as a total ayerage
direct medical cost /patient annually,
counting the deferoxamine vials annual
cost / pateint, blood transfusion bags cost
and follow-up investi gations
(heamoglobin level, serum iron,serum
transferrin, blood sugar,renal and liver
function tests).Diagnostic (heamoglobin
vareint test), deferoxamine infusion
apparatus. Ifthe patient acquired the
opportunity of bone miuro\+r

transplantation, this will incuned hospital
additional $l 50000, rendering the total
average cost for each patient to be

$150885. The same table shows that the
total managernent cost for dl patients is
$155109780 while the average number of
couples intended to marriage yearly is
39485 rendering the total cost for
prevention is $789700 taking in
consideration that the cost of hemoglobin
variant test for couple is $20, this
illuminate that the treatment cost is 196

times than the prevention one.

Table (5) indicates that the management
of thalassemia affects the pragmatic life
of the family through increasing sick-
leaves in9lYo of those who are
governmental unployees. Brushing aside
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the private work in 90.3o/o of them. In
addition to repeated school absenteeism
along with the poor school performance
in 100%o ofthalassemia school students
seen in the study sample, 22 of those
children did not attend school from the
beginning (not tabulated).
About two-thirds of thalassemia patienfs
mothers seen in this study experienced
various sociological harassment, as table
(5) showed that about one-quarter of
those mothers reported to be threatened
for divorce,24.2o/o were threatened for
husband's remarriage, and exposure to
various types of violence by husband in
10.5o/o of the mothers.
The study also anticipated that
thalassemia forms a life-size problem
irmong the mothers and the patients
simultaneomly, expressed its€lf through
emotional conflict as sorrow, and feeling
of guilt which was found in more than
two.thirds of the mothers, adding to the
feeling of stress and frustration that
experienced in more than threequarters
of the thalassemia patients who can
express their feelings (Table 5).

This study found that there were 50-76
new p thalassemia cases born annually.
In Dohuk the estimated number of
affected children with
a major haemoglobinopathy was 39 per
year (8). This difference can be explained
by variation in population density.
Point prevalence of 10.3 per 10000 < 15

yrs age child was found in this study
whereas in Dohuk and Erbil with a
population of around2.2 million had
more than 700 rqgistered transfusion-
dependent thalassemia patients in the nvo
provinces(8). In general the difference in
regional prevalence may be attributed to
the variation in carrier rate and the
frequency of consanguineous marriage.
During al-year period in Shiraa
southern tmrU65 thalassernia patients

with a mean age of 16.1 + 4.2 years, died
(9), a result which is similar to our
finding of 13 thalassaemic patients' death
lyear.
The high rate of potentially low parental
educational levels and relatively low
socio-economic status seen among
thalassemic families in this study was
also evident in other thalassemic
territories like Pakistan where majority of
parents of thalassaemic children in
Karachi were of low socioeconomic class
and66.70/o were illiterate (10).This may
explain the surprising rate of mis-
knowledge or evem no knowledge about
the disease causation among 89.4% ofthe
surveyed families. Despite that89.4o/o of
respondents have heard about thalassemia
among their relatives and surroundings,
90.4o/o of them did not expect to face this
problem among their siblings. Likewise
majority of pareirts of Karachi
thalassaemic children did not know that
thalassemia is an inherited disorder (l l).
Subsequently, public awareness with
information needed to make scope of
educated decisions about thalassemia
prevention and tneafrnent should be
broadened.
Marriage among relatives was a
prominent consanguinity character seen

among 72.3% of our thalassemia sample.
Similarly higfu frequency of
consanguineous marriages (exceeding
55o/o) is found in Saudi Arabia a region
in which p-thalassemiacanier rate is
l.8o/o (2), This type of marriage ,the
frequenry of thalassernia trait in the
population as well as the large family
size, and the population density
differences contribute to the our finding
of frequent new p- thalassemia cases born
annually in our locality considering that
thalassemia is inherited as autosomal
recessive disease. In a recently conducted
three months lasted study in Ninevatr
province during 20ll revealed that
l8(3.9%) out of 465 testd couples had
thalassernia trait (l l). The prevalence of
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p-thalassemia in Saudi Arabia steadily
decreased from 32.9 to 9.0 per 1000

examined persons after six years of
premarital screenin g (2).

This study displays that the total
average management cost including the
direct norrmedical and indirect cost for
each thalassemia patient is $67 per
month. [n contrast the monthly income of
83.8% of the studied families was riange

between 4200-$400. This means that
each single patient management expense

about ll3 to l/6 of the total family
income. Taking in consideration that
more than half of these families have}-3
thalassemic patients, in this condition we
can predict that one to two-third to total
monthly income of more than third of
these families spent on the managanent
of these patiens. That is beside other $
l976the families may pay out for
expenses of splenectomy, bone-marrow
transplantation and the related
complications. The last intervention may
cost the institution up to $150000. A
lower indirect monthly cost observed in
Thailand where the average annual cost
per thalassemic ptient was US$950
during the year 2005; 24o/o of which was

indirect cost comprises $ 19 for each

patient per month (12), which may be

ascribed to difference in standard of
living, time of study conduction, quality
and cost of the needed indirect services

between the two regions. In addition to
that, 80.5olo of our study families are large
families' >5 members. Subsequently, the
treatment of p thalassemia patients in our
locality could render almost one third of
the families to reach the line of poverty.

The annual average direct medical
institution's expenses for each

thalassemia patient is $4320055 counting
the yearly expenses on; investigations,
deferoxamine infusion, blood transfu sion,
excluding other e.(penses like thalassemia
center operating cost as salaries,
equipments, and other materials. The
average direct cost of each thalssemic

patient in this study was $l50885.This
expenditure is more than that in Thailand
where the average cost of thalassernia
patiens at the teaching hospitals was
US$l ,297 (13). This may attributed to the
differences in the grade of patienfs
severity.
This study found that p thalassemia
management cost incurred by health
institution in Ninevah province is
$444 I 0 I 6s40 ($4320055 x I 028)
annually. Moreover, if presumptive bone-
marrow transplantation is eventuated for
a patient this will exacerbate the
institutional cost to be $150885 for each
patient and for all thalassemic patients
will be $155109780.In the same topic,
this study clariff that the average cost of
management bypasses the cost of
prevention by 196 times. This is in
assertion with the fact that the investment
in prevantion is worthier than treatment
speculation. In lran It is estimated that
approximately 70 million dollars annually
are spent for the treatment of this disease
(14). According to Payne et al the yearly
cost of infused iron chelation therapy in
the United States is $34,460.00 for the
initial treatment year and S30,004.00 for
subsequent years (15).
This study illustrated that the economic
effects of thalassemia on families is not
through direct cost only but indirectly
through its lion's share effects on fathers,

mothers occupational commitment, time
continuity(numerous leaves), and

accuracy(work ignorance). At the same

time, this disease shows its dreadful
effects on patient's school performanc€ as

other chronic diseases owing to recurring
hospital visits and school absenteeism

turn such child to perform poorly or to
dropout before graduation. Off course,

this may associated with futrue
unanployment, mal adaptive behavior,
wasted opportunities and welfare costs.

Moreover, ft thalassemia as a distressing
disorder is found to be a feracious ground

of a terrible sociological and emotional

a
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possessions upon family milieu by
mounting two-third of the patient's
mothers subjected to be threatened for
divorce, husband's remarrying and
women disempowerment. This habitually
reinforce low self-esteem that prevail
among those mothers and make 68.20/o of
thern feel sorrow and guilty. Along with
feeling of finrstration and stress that
experienced among 76.4% of the patients,
as a consequences of long course
treatment aggressive intervention,
unfortunate quality of life. Comparable
results found in Turkish study (16).
Efforts, therefore, need to be directed to
sensitize the communal consciousness
regarding prevention ofthe disease, and
towards premarital screening for
detection of carrier status. Such steps are
urgently needed in [raq, in order to curtail
the disease and witl help to alleviate the
gloomy socio-economic burden of
thalassemia, and released resources for
the optimum care of affected individuals.
Conclusions:
The majority of thalassemic patients are
with relatively of low socio-economic
status. Most of the surveyed families had
mis-knowledge or no knowledge about
the disease causation. In 90.4%0 ofthose
families they did not expect the disease
occurrence. Marriage among relatives
was prominent. Almost one third of
studied thalassemic families fall below
the line of poverty in our province. This
study recommends the routine
thalassemia premarital screening as

worthy preventive approirch in Ninevah
governorate and the need of
governmantal commitment to support the
affected families.
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Tab e (1): Demograph c characteristics of the silmp e

*Others include: the disable4 the dead & the students

Itl= 292

Age in years ilo. oL

1-5
5-10
10-15
LG2O
>20

89
77

68

39
25

30.5
24.3
23.3

13.3
8.6

Residence

Rural

Urban

88

204
30.1

69.9

Mother's occuprtion
Housewife
Governmental employee
Private works

27t
18

3

92.8
6.2

1.0

Fatheds occupatkill Ho. %

Governmental employee
Private employee
Military
Un-employed
Retired
Others*

48
206

5

27
5

6

L6.2
70.6

1.8
7.2

2.L
2.L

Mofithly income: No, %

<s2oo

s2oG40o
s4oo-6oo
>Ssoo

93
L52
36
LI

31.8
s2.0
L2.4

3.8
Family no. Ho. %

<5

5-7
>7

57

tL4
tzl

19.5

39.r
4L.4

Education Mean + SD

Mother's years of education
Father's years of education

5.3+ 3.9 years

8.0 t 4.6 years
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Table 2: Parent and pat ent know edge about tha assem a

Tab e 3: Parent Consanguinity of the sample

:

a

a

!

a

26L
31

89.4
10.6

Yes

No
28
2il

9.6
90.4

Father is the cause

Mother is the cause
Both are the cause

Don't know

3.8
20.2
15.1
50.9

220
72

Close relatil,e
Far relative"
Not relative

190

30
72

115

72L
34
2t

39.7
41.5
11.6
7.2

258 Tikrit Medicol tournol 2012;18(2):250--250

H=292
PreYious disease knowledge No. oh

Yes

No

Did they expect disease occurense No. oh

Knowledge of disease cilusatk n No. %
11

59
M
178

N=292
parent are re at{ves No. oh

Yes

No
75.3
24.7

Degree of parent's rdatbnship No. %
55.1
LO.2

24.7

Number ol patients / family Ho. olc

1

2

3

>4
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Table 4: cost of disease related

'NA: Not applicable

" : From personal interview with companion of patients subjected to such events.
$: Data obtained from thalassemia center record.

Patient's respoilr
ptthnt

6I Cost/petient
($!

Cost of blood transfusion visit/month
Cost of appliances needed for receiving
deferoxamine/month
Additional monthly cost NAI

2

29

10

1

18

20
29

18

67

Average cost of Possiblry needed lnterventions"

Splenectomy
Bone marrow transplantation
Cost of surgical complications

NA
NA

NA

4L6
1500
60

416
1s00

60

t976

Average I nstitution's medical responsi bi I ities Average
no.ffamily

Cogt/each ev€nt

6l
Total average
cost/patient

(sts
Ave rage d eferoxa m i n e vi a I expense/pati ent/year NA 10 3480000
Blood bag expense/patient /year NA 35 840000
Various blood tests /patient/year NA NA 55
Total average direct cost/patientfyear 432tr].55

Hemoglobin Variant test/pateint 4 10 40
Average deferoxamine vial expense/patient NA 10
Blood bag expense/patient NA 35 35
Deferoxamine infusion apparatus NA 800 800
Bone marrow transplantation cost NA 150000 150q)o
Total average cost /each patient NA NA 150885
Total cost of treatment for all patients NA NA 155109780
Total cost for prevention NA NA 789700
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Tota %YasEffect on father's and pat errt's work
46
185
164

48
206
1il

9s.8
90.3
100.0

Governmental employee
Private employee
School performance

Effect on family lfe
24.9
2.9

24.2
10.5

37.5

75

8
70
30

109

292
292
292
292
292

Threat by divorce
Threat by abandon
Threat of husband's remarriage
Exposure to violence
No threats
Effect on enutiona aspect

199

223
292
292

68.2
76.4

Sorrow, guilty (mothers)
Frustration, stress (patientsl

p thalassemia maior patienh prolile in llinevah govurnoratelraq

Table 5: Effects of tralassemia on soc o€conom c status of

cr3i1i *l I 6tF iP es.l
I 6ljr^ii .r, I 6Jgr, .J I {r .,1

g.-utsll .,J cry)3o!l or.r \il"!3 J rll-Jl ; !.4;i-l iil-l: iK-L ilp.JlSJ.l6jl crY)Eel cJS.i :Cqtl icill
i Xil i+Xr-ll .'i K ,-I i!l-:!U l.r-r crj,.ll4.# S Ct, il1.,F cD3 t+".r-,,).3ll --.-l ir-"iL f-rl-t -ll
d[L3l, 16:*l iEit -,5r t .;..o)3ll u,o-r. C)- + :r'lrs.ll r!r!t jl-.;,l.) .ra ,n.-rll uilsl.Ll3Jl cr),:.|$ll5

.t.*. Ots.yt+;t il..-tl iS.iJl olcl lpl-irJlJ 41rl.-fl| estiill 6t*-l!r ,!e;-rlill dli.Li+ !&JlliK
,r-.oylf e5.ll i*'ll +l+{ l!.r ,: Lil- ll s+ l+4:*,,):Jl jsy cr*-, } t+; i-'lJ'Jl '"ri'^"|'Qtl ifut

.&tS.r h^"r,"rol-i ,rilr1+i",| eir iJ)i &.tr :."$ li#\ 9t -. cb-r292 6.i'i.1FL i+.l
tr._1..u g..rl+ rjit ZO-SO ui, ."6-1',13 ilSL.- i \++-)3 tjg\ ..*-x 1028 c[:r 6t i'."lJrll cr-;51 :Eliilt
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