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Abstract
Background: Thalassemia is an inherited blood disorder of hemoglobin Synthesis long-term diseases, associated with reduced bone mineral density (BMD) and
fractures due to many causes like hypogonadism, growth hormone deficiency, marrow expansion, and iron overload. Type of thalassemia and the treatment proved
by many studies is associated with the bone diseases and recognized to be one of the main sources of related morbidities.
Objectives: To study the prevalence of osteoporosis among the thalassemia patients in Dubai hospital and to assess the role of some associated factors: Gender,
Nationality, Age, Ferritin Value, Calcium and Vitamin D Level and baseline Hemoglobin.
Methodology: Records review study among a randomly selected systematic sample of a calculated sample size of about (280) at 95% confidence level. Using Open
Epi (software) sample size was calculated from all cases referred to Dubai Hospital (nuclear medicine department) for osteoporosis screening of Bone mineral density
(BMD) measurement. Several sensitive modalities and techniques are available for quantitative evaluation of the amount of total bone mass, but usage of dual X-ray
absorptiometry (DEXA) of the lumbar spine, femoral neck suggested as one of the most consistent and non-invasive techniques for the assessment of bone mass.
The non-invasive choice for repeated measurements of any temporal changes of BMD because of its 1% accuracy rate and low radiation exposure. Osteoporosis is
“A disease characterized by low bone mass and micro- architectural deterioration of the bone tissue, leading to enhanced bone fragility and a consequent increase in
fracture risk”. The operational definition of variables been identified based on WHO criteria, inclusion-exclusion criteria were followed as all cases included except
cases of osteoporosis due to other factors not related to thalassemia and repeated screening for same patient. Data collection questionnaires have been used for data
collection, SPSS used for data entry, data analysis, level of significance is 95% and P value <0.05 was used.
Results: The study revealed that, about 280 patients referred nuclear medicine dept for osteoporosis assessment by DEXA test, to (136 Male, 144 Female) with
thalassemia major 265 (94.6%) and thalassemia intermedia 15(5.4%), with mean age 23.1 ± 7.5 years and age range (11-45) years, mean BMI (21.7 ± 4.6), prevalence
of osteoporosis and osteopenia in various parameters such as age group, Nationality, Gender and thalassemia type. As per our information, overall predominance rate
of osteoporosis was 36.1% (101 out of 280) pediatrics 43 (42.6%) adults 58 (57.4%) whereas Prevalence rate in Osteopenia was 47.1% (132 out of 280) pediatrics 53
(40.2%), adults 79 (59.8%). Normal BMD result reported 47 (16.8%). Men prevalence rate of osteoporosis was 43 (31.6%) while female incidence of osteoporosis
was 58 (40.3%). there was statistically significant association between patient’s body mass index (BMI) and hemoglobin level with Osteoporosis while in patient with
Osteopenia only nationality has statistically significant bond (Level of significant 0.05).
Conclusions: The rate of both osteoporosis and osteopenia is considerably high among thalamic group of population. Hemoglobin and body mass index were among
the significant predictors for osteoporosis. Hemoglobin and body mass index management protocol need to be developed and applied among thalassemia cohorts
to prevent osteoporotic pathological changes.

Introduction
Thalassemia is an inherited blood disorder of hemoglobin Synthesis
long-term diseases [1]. Type of thalassemia as well as treatment proved
by many studies to be associated with reduced bone mineral density
(BMD) and fractures, therefore recognized to be one of the main sources
of related morbidities. Osteopenia and osteoporosis are examples
of bone disease among thalassemia patients [2,3]. Osteoporosis in
thalassemia patients is particularly related to various risk factors, for
instance, Duration of the diseases, Baseline Haemoglobin level, the
onset of puberty, iron toxicity, hormonal disorders and nutritional
deficiency [4,5].
The total annual prevalence of symptomatic thalassemia is
anticipated at 1 in 100,000 worldwide and 1 in 10,000 people in the
Europe. Thalassemia is clinically presented in three clinical modules:
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thalassemia major, intermedia, and minor. Thalassemia major
can be recognized easily among newborns under two years old as
severe microcytic anemia, mild jaundice, and hepatosplenomegaly.
Thalassemia intermedia have milder clinical findings and appear in
older age. Thalassemia minor or carriers are usually asymptomatic but
sometimes may have mild anemia [1]. As treatment with transfusion
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programs and chelating therapy has significantly prolonged the survival
of thalassemia patients, osteoporosis and osteopenia are common even
in well-treated thalassemia patients [2,6].

was validated by numbers of expert feedbacks, SPSS 20 software has
been used for data entry, data analysis, level of significance is 95% and
P value <0.05 was used.

The International literature review showed that the prevalence of
osteoporosis was 65.6% (214 out of 326 patients) [7]. The prevalence
of osteoporosis to be 52- 96% among thalassemia patients Asian
thalassemia population [8]. While the prevalence of fracture among
thalassemia patient was 21.1% in North America [9]. The prevalence of
osteoporosis in thalassemia Iraqi patients DXA scans was 67.5% while
osteopenia 9.4% and 22.9% normal BMD reported [10].

Results

This study is aiming to assess the occurrence of osteoporosis among
thalassemia population in Dubai, which not been addressed so far. To
answer the question, how common osteoporosis is among thalassemia
patients in Dubai. Also what factors significantly associated with, as
well as testing the hypothesis of presence or absence of some risk factors
will have a true effect on the disease outcome in terms of emerging
osteoporosis, which not been well assessed in Dubai.

Objectives
To study the prevalence of osteoporosis among thalassemia
patients in Dubai and to assess the role of some associated factors
(gender, nationality, baseline Hemoglobin).

Methodology
Retrospective records review study among a randomly selected
systematic sample of calculated sample size using Open Epi Menu
(software) for a sample size, simple random sample of 280, 136
(48.6%) Male and 144 (51.4%) Female at 95% confidence interval,
study samples are thalassemia patients (265 thalassemia major,15
thalassemia intermedia) referred to Dubai Hospital (nuclear medicine
department) from August 2014 to September 2017, for osteoporosis
screening by Bone mineral density (BMD) measurement. They had
a mean age of 23.1 ± 7.5 years (range 11-45 years) with body mass
index (BMI) of 21.7 ± 4.6 (Table 1). There are a number of sensitive
modalities and methods for measurement of total bone mass. Dual
X-ray absorptiometry (DEXA) of the lumbar spine and femoral neck
is suggested as one of the most consistent and non-invasive procedures
for the evaluation of bone mass [6,11]. DEXA is an outstanding noninvasive alternative for frequent evaluation of any chronological
changes of BMD due to 1% accuracy rate and low radiation exposure
[4]. The operational definition of variables has been identified based
on WHO criteria (Osteoporosis is a disorder of skeletal insufficiency
that is typically a result of increased bone breakdown relative to bone
formation) [12]. Dual x-ray absorptiometry (The HOLOGIC Discovery
DXA System) was utilized for all patients, both at the lumbar spine
(L1-L4) and at the femoral neck. The system was aligned once a day
as indicated by the manufacturer directions. The “𝑇 score” and the “𝑍
score” were calculated at DEXA scan. The 𝑇 score is ideal parameter
in adult above 20 years old. 𝑇 Score does not have clinical value in
children and youth so 𝑍 score is the chosen parameter in children
below age 20 years old. According World Health Organization (WHO)
definition of osteoporosis and diagnosis category, 𝑇 score of −1.0 or
higher is considered normal. Osteopenia has been defined as a “𝑇
score” between −1.0 and −2.5 while osteoporosis has been defined
as score of −2.5 or lower [12]. Inclusion-exclusion criteria were
followed as all cases included except cases of osteoporosis due to other
factors not related to thalassemia. Structure questionnaires have been
developed and coded for data collection including (socio-demographic
data, clinical-related data, associated factors related data), questioner
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This study revealed that, about 280 patients referred nuclear
medicine department for DEXA assessment, to (136 Male, 144 Female)
with thalassemia major 265 (94.6%) and thalassemia intermedia
15(5.4%), with mean age 23.1 ± 7.5 years and age range (11-45) years,
mean BMI (21.7 ± 4.6) as reflected in table 1.
The study showed in table 2 represents prevalence of osteoporosis
and osteopenia in various parameters such as age group, Nationality,
Gender and thalassemia type. As per our information, overall
predominance rate of osteoporosis was 36.1% (101 out of 280)
pediatrics 43 (42.6%) adults 58 (57.4%) whereas Prevalence rate in
Osteopenia was 47.1% (132 out of 280) pediatrics 53 (40.2%), adults 79
(59.8%). Normal BMD result reported 47 (16.8%). Men prevalence rate
of osteoporosis was 43 (31.6%) while female incidence of osteoporosis
was 58 (40.3%).
The study reflected that by applying step wise logistic regression,
there was statistically significant association between patient’s body
mass index (BMI) and hemoglobin level with Osteoporosis while in
patient with Osteopenia only nationality has statistically significant
bond. (Level of significant 0.05) (Table 3).
Table 1. Socio Demographic and biochemical characteristics of patients with Thalassemia
major and intermedia
Total
Mean ± SD

Age

23(11-45)

Male

136 (48.6%)

Female

144 (51.4%)

Gender
Height
Weight
BMI

23.1 ± 7.5

Median (range)

Mean ± SD

157.8 ± 9.8

Median (range)

157 (131-190)

Mean ± SD

54.5 ± 13

Median (range)

53 (25-108)

Mean ± SD

21.7 ± 4.6

Median (range)

20.9 (13.7-42.3)

Ferritin (ng/ml)

Mean ± SD

2762 ± 3066

Calcium (mg/dL)

Mean ± SD

9.3 ± 0.6

Hemoglobin (g/dL)

Mean ± SD

9.9 ± 1.3

25 OH Vitamin D

Mean ± SD

24.1 ± 10.9

Table 2. Frequency distribution of osteoporosis and osteopenia according to socio
demographic factors
BMD Result
Overall

Age Group

Nationality

Gender
Thalassemia

Osteoporosis Osteopenia

Normal
BMD

Total

101 (36.1%)

132 (47.1%)

47 (16.8%)

280

Pediatric

43 (42.6%)

53 (40.2%)

22 (46.8%)

118 (42.2%)

Adult

58 (57.4%)

79 (59.8%)

25 (53.2%)

162 (57.8%)

UAE

21 (21%)

49 (37%)

12 (26%)

82 (28%)

Arab

35 (35%)

32 (24%)

7 (15%)

74 (26%)

Indian

6 (6%)

13 (10%)

3 (6%)

22 (8%)

Others

39 (38%)

38 (29%)

25 (53%)

102 (37%)

Male

43 (31.6%)

63 (46.4%)

30 (22%)

136 (49%)

Female

58 (40.3%)

69 (48%)

17 (11.7%)

144 (51%)

Major

96 (36.2%)

125 (44.6%)

44 (16.6%)

265 (94.6%)

Intermedia

5 (33.3%)

7 (46.6%)

3 (20%)

15 (5.4%)
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patients to keep their BMI and hemoglobin in normal level.

Conclusions
The progress rates of both osteoporosis and osteopenia changes
are considerably high among thalassemia group of population,
Hemoglobin and body mass index were among the significant
predictors for osteoporosis.

Recommendations
Hemoglobin and body mass index management protocol needs
to developed and applied among thalacemia cohorts to prevent
osteoporotic pathological changes
Figure 1. Frequency distribution of BMD result in Thalassemia major and intermedia
patients
Table 3. Stepwise logistic of factors related to osteoporosis among thalassemic patient
Variables

P Value
Osteoporosis

Osteopenia

Age

.160

.652

Gender

.129

.539

BMI

.000

.229

Nationality

.350

.017
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