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ABSTRACT

Background: Thalassemia is a common genetic disorder on a global scale. Individuals with transfusion
dependent beta-thalassemia experience a range of physical, psychological, and social disorders that
ultimately result in a diminished quality of life.

Aim of study: To assess Health related quality of life in adult patients with transfusion dependent beta-
thalassemia and to correlate it with various clinical parameters.

Methods: This study is designed as a case-control study involving 80 adult individuals transfusion
dependent beta-thalassemia at Ibn Al-Atheer Hospital in Mosul city, along with 80 individuals who are
considered healthy controls. To assess the Health-Related Quality of Life score, the researchers utilized the
RAND Short Form 36 Questionnaire.

Results: In this study 32 men and 48 women were included. The mean age was 23.8 years +5.9. After
reviewing the patients' quality of life, it was observed that the mean score for physical function was
79.7£15.7%, role of limitations due to physical health problem was 66.9+30.9%, role of limitation due to
emotional problem was 73.3+43.3%, energy fatigue was 65.5+29.4%, social function was 77.27+18.6%, pain
was 72.2+18.6%, general health was 54.1+22.4%, emotional wellbeing was 58.2+26.8% and overall mean
was 67.9+17.8% were significantly lower than healthy controls. The role of limitation due to emotional
problem and emotional wellbeing were significantly lower in male compared to female patients with p-value
of (0.004, 0.02) respectively.

Conclusion: In this study the Health Related Quality of Life in adults with transfusion dependent beta-
thalassemia was reduced in all domains of short form 36 scores.

Keywords: Health, Quality, life and thalassemia.
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INTRODUCTION

B eta thalassemia are  heterogeneous
autosomal recessive hereditary anemia
characterized by reduction or absent in synthesis
of the beta globin chains of the hemoglobin (Hb)
tetramer. Thalassemia disorders were clustered in
the Mediterranean region and the Middle East,
sub-Saharan Africa, and East and Southeast Asia,
but the emigration have altered the epidemiology
of thalassemia to include Northern and Western
Europe, North America, and Australia. 200
mutations and more have been reported, the large
majority is point mutations in functionally important
regions of the beta globin gene 12

Three main forms of beta thalassemia (major,
also referred to as “Cooley’'s anemia” and
“‘Mediterranean  anemia” which is severe
transfusion dependent; Intermedia which is milder;
and minor, called “beta thalassemia carrier,” “beta
thalassemia trait,” or “heterozygous beta
thalassemia.”) Individuals diagnosed with
thalassemia major typically come to medical
attention during the period spanning from 6 to 24
months of age. The primary clinical manifestations
encompass stunted growth, paleness, yellowing of
the skin (jaundice), skin pigmentation changes,
weak musculature, knock-knee deformity (genu
valgum), enlargement of the liver and spleen
(hepatosplenomegaly), leg ulcers, the emergence
of masses due to extramedullary hematopoiesis,
and alterations in the skeletal structure as a result
of bone marrow expansion3.

Patients with transfusion dependent thalassemia
typically presented with low hemoglobin (Hb)
levels, decreased mean corpuscular volume, and
reduced mean corpuscular Hb. Examination of
their peripheral blood smear reveals microcytosis
and hypochromia, as well as variations in cell size
(anisocytosis), irregularly shaped red blood cells
(poikilocytosis) such as spiculated, tear-drop, and
elongated cells, and the presence of nucleated red
blood cells (erythroblasts). In the bone marrow,
there is a significant increase in cellularity due to
pronounced erythroid hyperplasia, leading to a
reversal of the normal myeloid/erythroid ratio from
around 3 or 4 to 0.1 or lower. Qualitative and
guantitative  analysis of hemoglobin  (Hb)
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composition, conducted through methods like
cellulose acetate electrophoresis or high-
performance liquid chromatography, may vary
depending on the specific type of beta
thalassemia. In cases of beta O-thalassemia,
characterized by the absence of beta-globin chain
synthesis, HbA is not present, HbF accounts for
approximately 95-98%, and HbA2 comprises 2-5%
of the hemoglobin content. Mutations in the beta-
globin gene, which are commonly observed, can
be detected using poI%/merase chain reaction
(PCR)-based techniques “.

After the age of 10-11 years, affected patients
are at risk of developing severe complications
related to post transfusion iron overload like:
Diabetes mellitus, hypogonadism, hypothyroidism,
hypoparathyroidism, adrenal glands insuffency >*.
ardiac complications including atrial and ventricular
arrythmia, and/or congestive heart failure ,
myocardiopathy and pericarditis, countng on their
compliance with chelation therapy . Hepatitis B and
C virus and human immune deficiency virus (HIV)
also happened .

Deferoxamine (DFO)  subcutaneously  or
intravenously is used as iron chelation, but the
difficulty of its uses there are alternative, includinsg
orally active iron chelators like Deferasirox (DFP) °.

Profoundly low levels of calcium leading to tetany
require the intravenous administration of calcium
(Ca) while closely monitoring the patient's
electrocardiogram (ECG). Subsequently, oral
vitamin D may be administered. Individuals with
diabetes mellitus (DM) will necessitate daily
subcutaneous insulin injections. In cases of
intense iron chelation therapy employing DFO and
DFP, there may be an observed enhancement in
glucose intolerance, encompassing improved
glucose levels and insulin secretion. This effect is
particularly noticeable in patients in the early
stages of glucose intolerance. Hypogonadism can
be addressed through sex hormone replacement
therapy and regular physical exercise is advisable.
Oral Ca supplements needs to be used with
caution because of the risk of renal. Bone marrow
transplantation (BMT) is the only definitive cure
currently available for patients with thalassemia. °.
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Health-Related Quality of Life

Health-related quality of life (HRQoL) is defined
as (patients’ appraisal of their current level of
functioning and satisfaction with it compared with
what they perceive to be ideal). The World Health
Organization (WHO) describes QoL as “an
individual’'s perception of their position in life in the
context of the culture and value systems in which
they live and in relation to their goals,
expectations, standards and concerns. It is a broad
ranging concept affected the way by the person’s
physical health, psychological state, personal
beliefs, social relationships and their relationship to
salient features of their environment. Apart from
the physical issues and limitations in functionality,
these patients also grapple with marital difficulties,
challenges in education, and the pursuit of a
suitable job. These factors not only contribute to a
decline in their quality of life but also negatively
impact their psychological well-being ®”.

Health status has specific instruments but the
most commonly used instruments is the generic
such as the Medical Outcome Study 36- Item Short
Form (SF-36), which has important clinical uses as
giving information and monitoring outcome in
clinical encounters, also used for monitoring
population health, estimating the burden of
different conditions and with benefits of use across
diseases and populations, allows comparison on
the same metric across diseases, level of health,
and age ranges. On the other hand its use may not
be sensitive to change as disease specific
measure and may be it does not provide a single
summary. The RAND 36 item Short Form Health
Survey (SF-36) was used to assess the HRQoL, by
self-administration or face-to-face inter-views (for
illiterate persons or those with other difficulties).

The SF-36 is suitable for self-administration. It
consists of 36 questions that are grouped into eight
health status scales: : physical functioning, bodily
pain, role limitations due to physical health
problems, role limitations due to personal or
emotional  problems, emotional  well-being,
energy/fatigue, general health and social
functioning. This survey was suitable for self-
administration by people 14 years of age and
above, or be administered by telephone °.

Aims of Study

1.To determine the life quality in adults with
transfusion dependent beta-thalassemia
compared to healthy persons.

2.To correlate various clinical parameters with
health related life’s quality.
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MATERIALS AND METHODS

This study was conducted at Thalassemia center
in Ibn Al-Atheer Hospital in Mosul city in Irag during
a period between February 2020 and August 2020.
Eighty patients diagnosed as transfusion
dependent beta-thalassemia, 18 years and above,
registered at the thalassemia center in Nineveh
Province were enrolled, .excluding any patients
with cognitive impairment and with history of bone
marrow transplantation. Eighty healthy, 18 years
old or above, age and sex matched to the patients
were recruited from Ibn_Al Atheer visitors.

A full history have been taken from all patients
regarding the following: age, sex, education, job of
the patient, monthly income, age at diagnosis, age
of starting first transfusion, date of last transfusion,
frequency of transfusion in the last year and any
other feature or comorbidity that may be of
relevance in the history, then checked for height
and weight, the following features were particularly
noticed by physical examination: Facial skeletal
changes, whether absent, mild, moderate or
severe, history of splenectomy,
splenomegaly/hepatomegaly and patient
information from their records:

Quality of Life

It was performed using the medical outcome
study "MOS-SF (version 1.0)” so called RAND 36-
item health survey as shown in table 1 ° This was
administered by an interview Arabic -translated
version of this questionnaire was used. The
outcome of survey was eight health status scales
namely: physical functioning, role-limitation due to
physical health, role-limitation due to emotional
problem, vitality (energy/fatigue), emotion well-
being, bodily pain, social functioning and general
health.

At first, the numerical values were recorded in
each scoring. The ranges of scores from 0 to 100,
the higher scores indicating a higher quality of life,
better functioning, less limitation or less pain. In
second step, items in the same scale were
averaged to make the eight scale scores, then
determine the median of all elements as shown in
table 2 and 3°.
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;I'able 1: the RAND 36-item health survey (generic)

Patient Name;

I, In general, would you say your health i
(Circle One Number)

2. Compared to one year ago, how would you rate your: Much bettr than o Year ag0 . |

general healthright now ? Somewhat bettr than one year ago......
(Circle One Number) T T —— ]
Somewhat worse now than one year ago 4

Much worse now than one year 4g0....$

The following tems are about activites you might o durngatypiclday: Yo, Ves No,
[hoes your health now limityou i these acivits? Ifso,bowmuch? —~ Limited Linited ~ Not Linited

(Circle One Namber on Each Line) Alat ALile Al
3. Vigorous actvites, such as running, ifting heavy objects,

Aricipating in SUFCDUOUS SPOMS . | 2 3
4. Moderate activites, such as moving a able pushing a vacuum

leaner, bowling 0r laying B0 | 2 3
S Lifling orcarrying grocere... | 2 3
0. Climbing several fightsof star, | 2 3
7. Climbing one light ofstais | 2 3
8, Bending, knceling or tooping... I 2 j
9, Walking more than a mile. | ] 3
10, Walking several blocks | 2 3
I1, Walking one block | 2 3
12, Bathing of Gressing YOUSEIT .. | 2 j

21. How much bodily pain have you had during the past 4 weeks:

(Circle One Number)

Samar Saleh Saadi

2. During the past 4 weeks, how much did pain interfere with your normal

work (including both work outside the home and housework ?

(Circle One Number)

e s o —

e

= o —

These questions are about how you feel and how things have been with you during the past 4 weeks.

For each question, please give the one answer that comes closest to the way you have been feeling.

How much of the time during the past 4 weeks . .
(Circle One Number on Each Line)

Al

AGood  Some A Little
ofthe  ofthe  Bitof  ofthe  ofthe  ofthe

None

Time  Time theTime Time  Time  Time

23, Did you feel full of pep?....cuccuses i 2 3 4 5 6
24, Have you been a very nervous person’ - 2 3 4 5 6
25. Have you felt so down in the dumps that

nothing could cheer youup ?......... | 2 3 4 § 6
26. Have you felt calm and peaceful? | 2 3 4 5 6
27, Do you have a lot of energy? ... | 2 3 4 5 6
28, Have you felt downhearted and blue? | 2 3 4 § 6
29, Did you feel worn out? ... | 2 3 4 5 6
30. Have you been a happy person”. | 2 3 4 § 6
31. Did you feel tired? ... | 2 3 B 5 b

During the past 4 weeks,have you had any of the follwing problems with your ok oroer regular iy ctivtes
5 result o your physical health (Circle One Number on Each Line) ~ Yes

32. During the past 4 weeks,to what extent has your physical health or emotional Al of the time
problems inerfered with your nommal social activitis ke viiting with Most ofthe time

family, f ves, elc.” Some of the
13, Cut down the amount of time you spend on Work or her BCVIGES .. | ' Mm‘%ﬁk One Number) Alitle om:‘:m
14, Accomplish less than you would ike | None of te time...
15. Were fimited n the Kind of Work or other Ve . |

~ oo e ng

16. Had difficulty performing the work or other ativites (for example, took extracffort) | How TRUE or FALSE s each of the following statements for you?

Defiite Moty Dot Mosly  Defniely

Dug e st ek, v ooy o e olowing ok i our otk e gl i (Circle One Number on Each Line) True True Know False False
rsilof any emotionlproblms s i) (Cirle One Number on Each Line) Vo % B lsenbgetsikalitkeserhanotberpeople 1 2 3 4§
17, Cut down the amount of ime you spend on work o other BCHVIGES . I ] g.:mmhummybodylkm : : i : ;
18, Accomplish fss than you would ke I 2 « I R o 2
19 D' do workor ler civie S AR 8 S | ) 36. My ealthis excellen Loy 4 s
g , ) Comments:
20, During the past 4 weeks, o whatextent hs your physica healthoremotonl:
problens i ith o e sl s i i, e,
neighborsor groups?
(Circle One Number) e
Patient Signature: Date
Continue
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Table 2: Step 1 scoring the RAND 36-Item Health °

OO WN
2]
o

100

25
50
75
100

ah|wiN

g Items to Form Scales °

Table 3: Step 2 averagin

Role of
limitation due to | 4 13.14.15.16
physical health

Energy/ fatigue 23,27,29,31

functioning

General health 1,33,34,35,36
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Statistical Analysis

The statistical analyses were done using the
Statistical software program version 24 (SPSS
Inc., Chicago, IL, USA), using mean values +
standard deviations, Independent t- test was used
to make comparisons between the scores in
different groups of patients relating number of
complications, P-values < 0.05 were considered as
statistical significant.

Ethical Consideration

This study was approved by an official permission

by the ethics committee at Iragi board medical
Specialties commission and by the directorate of
health of Mosul. Informed consent was obtained
from all recruited patients.

RESULT

The age distributions of majority of patients were
between 18-30 years (88.7% of patients) (Figure
1). The mean age of the patients was 23.8
years+5.9), and included 32 males (40%) with
mean age (25.04 years) and 48(60%) females with
mean age (23.25years). Majority of the patients
were literate 65/80 (81.2%), parent consanguinity
were 51(63.8%). (Table 4).

Patients' mean age at diagnosis was at 13.4
months. Spleen was palpable in 22/80 (27.5%),
while  the remaining patients had been
splenectomized. Thalassemic faces were noted in
31/80 (38.8%) with moderate or severe changes,
while no or mild changes including 49/80 (61.2%).
All patients were on chelation therapy, most with
the oral deferasirox or Deferoxamine, most
patients were good compliant with therapy 53/80
(65.7%)( Table 4)

Overall mean HRQoL of 36 item score in the 80
enrolled adults with transfusion dependent
thalassemia was 67.94% +17.88%, which was
significantly lower than that among 80 age and
matched controls (Mean96.78+3.69 % (P-value <
0.001). The most affected domain of the eight
SF36 domains was the general health 54.13 %
and the emotional wellbeing at 58.26%. While the
least affected was the physical function at 79.77%.
Among these eight domains, all were significantly
reduced as compared to their respective scores in
the controls (P-value< 0.001) (Table 5).

Gender differences in sex domains of HRQoL
were insignificant except for overall mean (p-value
0.02), role of limitation due to emotional problem
and emotional wellbeing which were significantly
lower among males (P value =0.04) (Table 6).
There were no significant differences in HRQoL
overall means and of any of the eight domains
among educational background, splenectomy state
and compliance for chelation therapy. Significant
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differences between patients with severe
thalassemic facies in physical function, role of
limitation due to physical health, energy fatigue
and social function with p-value (0.02,0.005,0.03
and 0,03) respectively (Table 7).

En Total n=80
40

e (years)

18-20

21-325 26-30 31-35 36-40 41-45 46-50

Figure 1: Age distribution of patients with transfusion
dependent beta-thalassemia

Table 4: Demographic, social and clinical features
of patients with transfusion dependent beta-
thalassemia

Samar Saleh Saadi

Table 5: RQoL (SF36) score (%) comparison
between with transfusion dependent beta-
thalassemia and healthy controls, patients n=80
and control n=80.

Physical function 79.77= 1574 9649+ .88 *<0.001
Role of limitation | 66.97=30.98 97.01£8.16 *<0.001
due to  Physical

health problem

Role of limitation | 73.35=43.34 98.30£6.93 *<0.001
due to emotional

problem

Energy fatigue 63322940 99 35£1.89 *20.001
Social function 7757=18.69 992522 98 *20.001
Pain 72171852 98.54£5.04 *<0.001
General Health BLRKEINEY) 98 88£4.15 *<0.001
Emotional well being | 38.26£27.81 88.77£6.97 *<0.001
Overall mean 067.94£17.88 96.7813.69 *<0.001

*=significant < 0.05

Gender o Table 6: Comparison between female and male in
Male 32 | 40% - . .
Female 48 | 60% patients with transfusion dependent beta-
0 . .
Parent thalassemia concerning parameters of HRQoL
. (SF36) score (%).

;:((;l;sangumny 51 | 64.7%

29 | 36.2%
No
Education
llliterate 15 | 18.8% Role of|Role of Emotional
Primary school 45 | 56.2% function | lmitation | Emitation | fatigue | function health | well being
Secondary school | 8 10% e olde
High school 12 | 15% . .
A ; Physical | emotional
ge o
diagnosis( months) 80 | 13.40+17.91 health | problem

problem

History of
splenectomy 72.5% Male [7807t | 5769 |6178= | 3961z |T20x | 6873z | 3123z |4R61x  |6181+

58 .
Yes 0y | 27:5% 918 |39 400 |70 a5 |168 |BY | 2005
No 1994
Thalassemic Fewale | 8007 | 7L |803% |83l 8077 | B8k | 0= |00 | 7190
giflgf 31 | 38.8% BE W51 |89 |53 (1604|1909 2107 | 2709

49 | 61.2% 1339
Not sever
Chelation therapy Pvale {048 | 0.06 004 1018 (006 (027 049 (002|002
Regular 53 | 65.7%
Irregular 27 | 34.3% *=significant 0.03
Ann Coll Med Mosul June 2024 Vol. 46 No.1 95
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Table 7: RQoL and its relevance to some clinical and social parameters of patients with transfusion
dependent beta-thalassemia.

Role of
Physic Role of limitation : .
limitation Social Gener | Emotion
al due to Energy . .
¢ . due to . . functio | Pain | al al well Mean
unctio ) emotion | fatigue X
Physical n health | being
n al
health
problem
74.0
+ 69.07
Literate 80.72+ | 67.50+ 75.42+ 68.36+ 78.07+ | 18.1 | 55.85+ | 60.50+ +
13.69 29.71 32.06 24.94 17.98 8 22.52 26.89 18.15
Illiterate 75.41+ | 64.58+ 75.41+ 52.50+ 74.70+ | 64.1 | 46.25+ | 48.00+ 62.18
23.30 37.62 23.30 30.03 22.06 + 21.11 30.79 +
18.6 1527
P-value 0.29 0.77 0.29 *0.05 0.57 2 0.18 0.16
0.22
0.09
1.7
Splenectom + 57'26
y 81.83+ | 67.60+32.0 | 72.76% 65.81+ 76.38+ | 18.5 | 56.06+ | 58.69+ 19 01
12.93 6 34.32 25.68 19.35 8 23.11 26.54 69.40
Not 7416+ | 65.27+28.6 | 74.98+ 64.72+29.0 | 80.41+ | 73.6 | 48.88+ | 57.11+ + '
splenectom | 21.09 1 35.36 2 16.60 + 20.11 30.73 n
y 18.0 14.19
0.07 0.78 0.81 0.88 0.43 2 0.24 0.83
0.66
P-value
0.74
. 73.7
Thale_lsseml + 71.20
¢ facies 75.30+ 70.85+ 19.0 | 56.09+ | 60.97+ |+
Not severe | 83.29+ e 79.24+ oa 82.79+ ' o Dt n
11.59 25.69 29 55 21.79 15.20 7 20.84 26.10 16.49
' 53.84+ ' 57.11+ ' 69.9 | 51.03+ | 54.00+ 62.54
Severe 74.23+ 64.08+ 69.07+
19.68 34.41 3963 30.98 20.67 + 24.83 30.34 +
' ' ' 17.7 18.72
*| *|
P-value .02 | 0:005 0.07 0.03 w03 |2 |08 |0 .
0.05
0.40
Compliance
for 14'8 69.21
Chelation o +
Good 81.02+ | 69.03+19.7 | 76.87+ 67.61+ 77.39+ | 17.4 | 53.40+ | 60.63+ 18.93
16.55 1 34.14 25.11 18.97 0 22.38 28.66 65.20
Not qood 77.39+ | 63.04+ 66.62+ 61.52+ 77.60+ | 67.3 | 55.2+ 53.73+ + '
9 14.13 33.59 34.46 28.85 18.38 + 22.96 26.11 n
19.9 15.34
P-value 0.37 0.45 0.24 0.37 0.96 4 0.71 0.33 0.38
0.11
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DISCUSSIONS

Recently it is common to measure the HRQoL in
adults with hemoglobinopathies. HRQoL in adult
with transfusion dependent beta-thalassemia, it
forms an important assessment of care and was
related to variable extents to disease outcomes,
burden and assess the impact of management
options. Moreover, the increased survival rates of
patients have brought about a significant focus on
their quality of life, which has become a central
concern for both healthcare policymakers and
medical practitioners.(Dominick et al, 2002 *°. In
this study we use SF-36 item to compare with
healthy controls and patient own complication as
by Panepinto et al, 2012 ** and Ali , 2019 ** in
north of Irag.

The majority of patient’s age distributions were
between 18-30 years (88.7% of patients) (figurel).
The mean age of the patients was 23.8+5.9 years,
included 32 males (40%) and 48(60%) females.
Which was near the mean of Ali H, 2019 22.7+5.07
years in north of Irag '?, while mean age by
Haghpanah S. et al in southern Iran, 2017 ** was
19.5+4.4 years.

Parent first degree consanguinity was 63.8%
similar to Al-Gazali et al, 2006 ** which found 25-
60 %.

Patients' mean age at diagnosis was at 13.4
months while the age of diagnosis in Basrah by
Abdul-Zahra et al, 2014 *°* was at 10.92 months
and mean age of 8 months in Caocci G,et al, 2012
7

Spleen was palpable in (27.5%) of patients in this
study while in Ali , 2019 was 14.5% 2. The
remaining patients had been splenectomized were
72.5% while 31.7% of beta thalassemia major
patients were splenctomized in Haghpanah et al in
Iran **. This high percentage of splenectomized
patients may be due to complications of
hypersplenisim.

Severe thalassemic facies were noted in (38.8%),
while Ali , 2019 ** was 75.9% may be due to that
patients in this study are younger age group.

Overall mean and eight domains of HRQoL were
significantly reduced as compared to their
respective scores in the controls (P-value< 0.001).
Among these, the most affected domain was the
general health (54.13 %). General health was
mostly affected in Ali , 2019 “? and Amani et al,
2015 in Iran *° .
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While energy Fatigue was the most reduced in a
study from Saudi Arabian transfusion dependent
thalassemia patients by Amoudi , et al, 2014 *'.
The least domain affected was the physical
function at 79.77% as in Amani et al 2015(79.8%)
'8 while Caocci , et al, 2012 ’ reported a physical
function of 68.4% in a cohort of thalassemia
patients from Syria.

Gender differences in sex domains of HRQoL
were not significant except for role of limitation due
to emotional problem, emotional wellbeing and
overall mean, which were significantly lower
among males (P value 0.04, 0.02 and 0.02) which
are similar to Baraz , et al, 2016) *°. Role of
emotional scores were also significantly lower
among females. In a study by Hadi , 2009 °
women had a better quality of life in SF domain
whereas studies conducted in Thailand and
Malaysia had shown that sex is not effective on the
quality of life domains Thavorncharoensap , 2010
19

Significant differences between patients with
severe thalassemic facies in physical function, role
of limitation due to physical health, energy fatigue
and social function with p-value (0.02,0.005,0.03
and 0,03) respectively. While study by Ali , 2019 in
north of Irag ™ had no significant differences.

CONCLUSIONS

1. This study was done for the first time in
thalassemia center in Nineveh Province by
measuring Health Related Quality of Life in adult
with thalassemia major compared with healthy
control.

2. There was reduction in all domains of short

form 36 scores.

97



Samar Saleh Saadi

REFERENCES

1.Taher AT, Weatherall DJ, Cappellini MD, (2018).
Thalassaemia. Lancet 391:155-67.
https://doi.org/10.1016/S0140-6736(17)31822-6

2.Weatherall DJ, (2018). The evolving spectrum of
the epidemiology of thalassemia. Hematol Oncol
Clin North Am 32:165-75.
https://doi.org/10.1016/j.hoc.2017.11.008

3.0riga R, (2017). B-Thalassemia. Genetics in
medicine 19(6); 609-19.
https://doi.org/10.1038/gim.2016.173.

4.Ghergherehchi R and Habibzadeh A, (2015).
Insulin resistance and beta cell functionin
patients with beta-thalassemia major.
Hemoglobin 39(1):69-7.
https://doi.org/10.3109/03630269.2014.999081

5.Nancy f and livieri O (2019). The b -
thalassemias .The new England Journal of
Medicine volume 341:2.
https://doi.org/10.1056/nejm199907083410207

6.Hadi N, Karami D and Montazeri A, (2009).
Health-related quality of life in patients with
thalassemia major. QJP 8(4): 387-393.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4
083201/

7.Caocci G, Efficace F, Ciotti F et al, (2012).
Health related quality of life in Middle Eastern
children with beta-thalassemia. BMC Blood
Disorders. 2012; 12(6):1-7.
https://doi.org/10.1186%2F1471-2326-12-6

8.Ware JE and Sherbourne CD, (1992). The MOS
36-item short-form health survey (SF-36). Med
Care; 30(6):473-
83.http://dx.doi.org/10.1097/00005650-
199206000-00002

9.Hays RD and Shapiro MF, (1992). An overview
of generic health-related quality of life measures
for HIV research. Quality of Life Research 1: 91-
7. https://dx.doi.org/10.1007/BF00439716

10. Dominick, K. L., Ahern, F. M., Gold, C. H., &
Heller, D. A. (2002). Relationship of health-
related quality of life to health care utilization and
mortality among older adults. Aging Clinical and
Experimental Research, 14, 499-508.
https://doi.org/10.1007/bf03327351

11. Panepinto JA, (2012). Health-related quality of
life in patients with hemoglobinopathies.
Hematology Am Soc Hematol Educ Program (1)
284-9.https://doi.org/10.1182/asheducation-
2012.1.284

12. Ali H. Factor Affecting Health Related Quality
of Life in Adults With Beta-Thalassemia Major.
Board Dissertation. Iragi Commission of Medical
specialization. Baghdad 2019.

13. Haghpanah S, Vahdati S and Karimi M,
(2017). Comparison of Quality of Life in Patients
with  b-Thalassemia Intermedia and b-
Thalassemia Major in Southern Iran. Hemoglobin

98

Factors Affecting Health Related Quality ..

0363-0269.
3180.2013.1313470

14. Al-Gazali L, Hamamy H and Al-Arrayad S,
(2006). Genetic disorders in the Arab World.
BMJ 333: 831-4.
https://doi.org/10.1136/bm|.38982.704931.AE

15. Abdul-Zahra H, Hassan M and Ahmed B,
(2014). Health-related Quality of Life in Children
and Adolescents With p-Thalassemia Major on
Different Iron Chelators in Basra, Iraq. J Pediatr
Hematol Oncol 38(7):503-11.
https://doi.org/10.1097/mph.0000000000000663

16. Amani F, Fathi A and Valizadeh M et al,
(2015). Quality of life among Ardabil patients
with beta-thalassemia major. Int J Res Med Sci.
3(11):3308-12. http://dx.doi.org/10.18203/2320-
6012.ijrms20151182

17. Amoudi AS, Balkhoyor AH and Abulaban AA et
al, (2014). Quality of life among adults with beta-
thalassemia major in western Saudi Arabia,
SMJ; 35(8):882-5.
https://pubmed.ncbi.nim.nih.gov/25129193/

18. Baraz Sh, Miladinia M and Mousavi Nouri E,
(2016). A Comparison of Quality of Life between
Adolescences with Beta Thalassemia Major and
their Healthy Peers. Int J Pediatr; 4(1): 1195-
1204. http://dx.doi.org/10.22038l/ijp.2016.6228

19. Thavorncharoensap M, Torcharus K,
Nuchprayoon | et al, (2010). Factors affecting
health-related quality of life in Thai children with
thalassemia. BMC Blood Disorders 10:1.
https://doi.org/10.1186/1471-2326-10-1

https://doi.org/10.1590/1516-

Ann Coll Med Mosul June 2024 Vol. 46 No.1


https://doi.org/10.1016/S0140-6736(17)31822-6
https://doi.org/10.1016/j.hoc.2017.11.008
https://doi.org/10.1038/gim.2016.173
https://doi.org/10.3109/03630269.2014.999081
https://doi.org/10.1056/nejm199907083410207
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4083201/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4083201/
https://doi.org/10.1186%2F1471-2326-12-6
http://dx.doi.org/10.1097/00005650-199206000-00002
http://dx.doi.org/10.1097/00005650-199206000-00002
https://dx.doi.org/10.1007/BF00439716
https://doi.org/10.1007/bf03327351
https://doi.org/10.1182/asheducation-2012.1.284
https://doi.org/10.1182/asheducation-2012.1.284
https://doi.org/10.1590/1516-3180.2013.1313470
https://doi.org/10.1590/1516-3180.2013.1313470
https://doi.org/10.1136/bmj.38982.704931.AE
https://doi.org/10.1097/mph.0000000000000663
http://dx.doi.org/10.18203/2320-6012.ijrms20151182
http://dx.doi.org/10.18203/2320-6012.ijrms20151182
https://pubmed.ncbi.nlm.nih.gov/25129193/
http://dx.doi.org/10.22038/ijp.2016.6228
https://doi.org/10.1186/1471-2326-10-1

