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ABSTRACT
Very few reports in the literature have focused on the psychosocial status of patients with thalassemia.
The aim of this study was to report on the education, employment, and marital status of thalassemia
patients in Lebanon and potential influencing factors. A total of 228 patients from the Chronic Care
Center, Hazmieh, Lebanon, were incorporated for the data analysis. Demographic, social, and clinical
variables were collected. Statistical analysis was performed using the Pearson v2 test, Fisher Exact test,
and binary logistic regression. In this sample, 54.4% were employed, and 45.6% not employed. Of
those employed, 65.3% were male, 62.9% single or divorced, 77.4% splenectomized. University level
was reached by 26.3% subjects, 7.9% reached high school level, and 32.5% have a level less than high
school. Multivariate analysis revealed higher education was most likely attained by males [odds ratio
(OR) ¼ 2.23, 95% confidence interval (95% CI): 0.23–0.86] and those with no heart disease and no joint
disease (OR ¼ 27.5, 95% CI: 2.80–270 and OR ¼ 3.40, 95% CI: 0.90–12.7, respectively). For employment,
a lower average ferritin was associated with current employment. Neither the type of thalassemia nor
transfusion status or type of chelation therapy corresponded with higher education or employment sta-
tus. In conclusion, this is one of the few studies in the literature to look at education, employment,
and marital status of thalassemia patients. Such information is essential to develop effective psychoso-
cial support plans for our thalassemia patients.
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Introduction

As the largest monogenic disease worldwide and spread over
a wide area spanning from the Mediterranean Basin to
Southeast Asia and sub-Saharan Africa, the thalassemias are
characterized by an imbalance in the a/b-globin chain ratio
leading to ineffective erythropoiesis, chronic hemolytic ane-
mia, and iron overload [1–3]. As a result, thalassemia
patients often experience multiple complications across dif-
ferent organs [4–6]. In turn, these lead to significant mor-
bidity and compromise their overall quality of care. Due to
recent migration patterns, however, the thalassemias can
now be found in areas such as Europe and North America,
making this disease a global health concern [7–9].

With improvement in the management of thalassemia,
the life expectancy of patients increased and health-related
quality of life (QoL) further improved [10]. As this occurred,
new challenges emerged with improved care for these
patients. As with other chronic disorders, attention was
directed toward social aspects of thalassemia including
health-related QoL, obtaining and maintaining a good level
of education, employment, as well as formation of relation-
ships and families. Furthermore, regular transfusion require-
ments and hospital visits as well as complications of the

disorder are important obstacles for maintaining employ-
ment and achieving higher education [11,12].

As the trend moves from thalassemia management to
patient well-being, multiple studies have looked into the
QoL of patients with thalassemia [10,11,13,14]. However, lit-
tle is known about the education, employment, and marital
status of thalassemia patients other than one study con-
ducted in North America by Pakbaz et al. [12]. Indeed, the
multitude of medical morbidities that have been historically
associated with thalassemia, namely those stemming from
iron overload, used to get in the way of patients reaching
higher education, seeking employment and forming social
relationships and families. However, an improved health-
related QoL, following advancements in iron chelation ther-
apy, enabled many patients to actualize themselves through
the attainment of higher education levels, and through being
employed and getting married. As a result, studying the
social aspect of thalassemia patients can provide us with a
deeper insight into the lives of those afflicted by this blood
disorder and to better address it in a holistic manner. The
aim of this study was to report on the education, employ-
ment, and marital status of Lebanese adults with thalassemia
and potential influencing factors.
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Patients and methods

The Chronic Care Center (CCC) is a philanthropic medico-
social institution in Lebanon, specializing in the treatment
and follow-up of childhood chronic diseases such as thalas-
semia. The CCC developed a patient registry to collect
demographic and clinical parameters of Lebanese patients
with thalassemia. Patients were included in the data analysis
if they were adults above 18 years of age, had complete data,
were diagnosed with thalassemia and were being followed-
up at the CCC on a regular basis. During the period
between 2018 and 2019, this center had data on 750 thalas-
semia patients. Of those, 228 patients were included in our
study for data analysis after meeting the criteria.

The clinical variables obtained were: type of thalassemia
[transfusion-dependent thalassemia (TDT) or non-transfu-
sion-dependent thalassemia (NTDT)], transfusion status, lat-
est hemoglobin (Hb) level and average of last five Hb levels,
latest ferritin and average of last three ferritin levels, pres-
ence of leg ulcers, diabetes status, spleen status, and
hydroxyurea use. Data on other complications of thalassemia
such as heart disease, liver failure/cirrhosis, lung disease,
pulmonary hypertension, arthralgia or arthritis, HIV status,
hepatitis C, osteoporosis or fractures, hypothyroidism, hypo-
parathyroidism, hypogonadism, and short stature, were also
collected. Demographic variables included age and gender,
date of birth, origin, education and employment status, as
well as marital status. Employment status and education lev-
els were obtained from the social worker at the CCC.
Employment status was characterized as either employed or
not employed; employed status included full-time jobs and
freelancers. Education status was divided in the following
manner: having an education ‘less than high school,’ ‘high
school,’ ‘technical school’ and ‘university’ level. Technical
school is a special educational path, available in Lebanon,
which comprises 2 years of specialized manual training in a
specific career field.

The social worker at CCC provided all socioeconomic
variables of all subjects participating in this study. These
variables were accessible through the patients’ social records
kept by the social worker. Those patients with missing infor-
mation were also contacted by the social worker by tele-
phone to update their files. The education and employment
data of our study population was compared to data collected
from the general Lebanese population obtained from the
2010 WHO STEPS Chronic Disease Risk Factor Surveillance,
a data book for Lebanon. This study was approved by the
Institutional Review Board at CCC.

Statistical analyses

This is a retrospective study on the socioeconomic impact of
thalassemia. The cutoffs and terminologies used for the clin-
ical variables are based on current knowledge and guidelines
on the management of thalassemia. Accordingly, we consid-
ered subjects to have TDT and NTDT based on their diag-
nosis by their treating physician at CCC. In addition,
subjects were defined to be ‘transfused’ as those known to
have received at least one transfusion on a yearly basis. For

ferritin measurements, 1500.0 ng/mL was used as the thresh-
old; above this level the risk for complications from iron
overload increases [4,5]. As for Hb levels, current recom-
mendations consider 9.0 g/dL as the lowest Hb level that
allows for proper growth and development, and suppresses
the progression of complications from thalassemia [4,5].

Statistical analysis relied primarily on descriptive statistics
and crosstabs. Categorical variables were described by counts
and percentages. Crosstabs were performed to assess the
relation between demographic and clinical variables. The
Pearson’s v2 test was used to determine statistical signifi-
cance. Alternatively, a Fisher exact test was used in case of
low count cells (expected values less than 5). All p values
were two-sided, and p values of <0.05 were considered sta-
tistically significant. All statistical analysis was performed
using the Statistical Package for the Social Sciences (SPSS)
version 24.0 (https://www.ibm.co/support/pages/download-
ing-ibm-spss-statistics-24).

A multivariate analysis was also performed. A binary
logistic regression was applied to assess all variables affecting
employment status. Variables added included age, gender,
marital status, diagnosis, splenectomy status, transfusion sta-
tus, chelation, last ferritin level, average of last ferritin levels,
last Hb level, and average of last Hb using the backward
conditional model. In this model, all variables were added in
the primary model and assessed at every step, and the least
significant variable in the model was eliminated. The final
model included the independent variables that were signifi-
cantly associated with the final outcome while controlling
for one another. Odds ratio (OR) was calculated with 95%
confidence interval (95% CI), they predict the odds of
unemployment based on the values of the indepen-
dent variables.

Results

Table 1 shows the demographic variables of participants
included in this study. Among the 228 patients selected to
participate in the study, 53.5% were males and 46.5% were
females; 64.0% had TDT and 36.0% had NTDT.
Furthermore, only 11.8% of the participants were from the
city of Beirut and the greater Beirut area, whereas 28.5%
originated from South Lebanon, 23.2% from the Bekaa
Valley, 21.1% from North Lebanon, and 15.4% from Mount
Lebanon. Among our studied population, 70.2% were sple-
nectomized, 86.8% transfused once in their lifetime, 95.6%
were on one chelator [where deferasirox (DFX) was the
most commonly used involving 71.1% of our population]
and 4.4% received a combination therapy (Table 1).

About 54.4% of the studied patient population were
employed, 20.6% were self-employed, whereas 45.6% were
not employed (Table 1). The job categories/positions that
were most frequent among our patient population were
being a student, followed by ‘business’, ‘clerk,’ ‘teacher’ and
‘daily worker’ with 25, 22, 15, 11 and nine patients belong-
ing to each job category, respectively. Of those employed,
37.3% were self-employed or freelancers, 65.3% were male,
62.9% were single or divorced, 77.4% were splenectomized,
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65.3% have TDT, 83.9% were transfused at least once in
their adult life, and 71.8% have an average of the last three
ferritin levels less than 1500.0 ng/mL.

The study population was compared to the Lebanese pop-
ulation 18 years and above using the WHO STEPS Chronic
Disease Risk Factor Surveillance. The employment rate of
our study population was 54.4%, higher than that of the
general Lebanese population, at 43.4%. However, 34.7% of
female subjects in this sample were employed, as compared
to the general population’s 30.9%. Furthermore, 20.6% were
self-employed compared to 25.4% in the general
Lebanese population.

In a multivariate analysis of factors associated with
employment status, only gender, age, and last ferritin levels

were found to be significant predictors of employment, as
illustrated by Table 2. The odds of employment in females
were 3.50-times that of males; as compared to the general
population in Lebanon where the rate of employment for
males is higher than the rate for females. Furthermore, the
odds of employment in those with a last three ferritin less
than 1500 ng/dL were 2.60-times more than those above
1500 ng/mL. In addition, it was found that age does not
affect employment with odds of employment being 1.06.
Diagnosis, Hb level, transfusion, spleen status, and other
comorbidities were not significantly associated with employ-
ment after adjusting for other variables.

Table 1 shows the participants’ educational status.
Twenty-six point three percent of our adult subjects attained
a university level, 33.3% attended technical school, 7.9%
have a high school level education, and 32.5% have an edu-
cation level less than high school. Further comparison to the
Lebanese population revealed that this study sample has a
similar percentage of those attaining university level educa-
tion (26.3%) as compared to the general Lebanese popula-
tion’s 26.0%. Similarly, those with an education lower than
high school level in our thalassemia population were 32.5%
compared to 46.5%.

Table 2 portrays the multivariate analysis of factors asso-
ciated with education in the study population. Only age,
gender, heart disease, arthralgia/arthritis, hypothyroidism,
and hypogonadism were found to be significantly associated
with education after controlling for other variables. Men
were 2.23-times more likely than females to reach higher
education. Not all complications of thalassemia were found
to be significant enough to be a barrier to education in this
sample. Subjects without heart disease were 27.4-times more

Table 2. Multivariate analysis of factors associated with non employment, and
higher education and marital status in 228 adult patients with thalassemia.

Parameters p Value OR 95% CI

Not employed
Gender
Males — 1.00 —
Females 0.00 3.47 1.94–6.23

Age: yearly increment 0.001 0.94 0.90–0.97
Last ferritin
<1500.0 ng/mL — 1.00 —
>1500.0 ng/mL 0.09 0.38 0.13–1.15

Higher education
Gender
Males — 1.00 —
Females 0.02 0.45 1.15–3.98

Age: yearly increment 0.00 1.10 1.06–1.15
Heart disease
Afflicted — 1.00 —
Not afflicted 0.08 0.44 2.80–27.0

Arthralgia/arthritis
Afflicted — 1.00 —
Not afflicted 0.07 3.40 0.90–12.7

Marital status
Age: yearly increment 0.00 1.09 1.05–1.13

Transfusion
Transfused — 1.00 —
Not transfused 0.03 2.45 1.07–5.63

The reference group is characterized by an OR ¼ 1.00 and no p value or 95%
CI, as illustrated by the ‘–’. The OR models of the odds of non-employment
(vs. employment) of reaching higher education (university vs. technical school
vs. high school vs. less than high school) and of being married.
95% CI: 95% confidence interval; OR: odds ratio.

Table 1. Social, demographic, and clinical parameters of the study
participants.

Parameters Total (n¼ 228)

Social and demographic
Average age 32.1 years
Interquartile range 10.7 years
Gender: males; females 121 (53.5%); 107 (46.5%)
Diagnosis: TDT; NTDT 145 (64.0%); 83 (36.0%)
Origin
North Lebanon 48 (21.1%)
Bekaa Valley 52 (23.2%)
Mount Lebanon 34 (15.4%)
South Lebanon 65 (28.5%)
Beirut 28 (11.8)

Education
University 60 (26.3%)
Technical school 76 (33.3%)
High school 18 (7.9%)
Less than high school 74 (32.5%)

Employment
Employed 124 (54.4%)
Not employed 104 (45.6%)

Marital status
Single 159 (69.7%)
Married 69 (30.3%)

Clinical
Spleen status
Splenectomized 160 (70.2%)
Not splenectomized 68 (29.8)

Transfusion status
Transfused 198 (86.8%)
Not transfused 30 (13.2%)

Chelation therapy
DFX 162 (71.1%)
DFP 25 (11.0%)
DFO 31 (13.6%)
Combination 10 (4.4%)

Last ferritin level
<1500.0 ng/mL 143 (62.7%)
>150.0 ng/mL 85 (37.3%)

Average of last five ferritin levels
<1500.0 ng/mL 147 (64.5%)
>150.0 ng/mL 81 (35.5%)

Last Hb level
<9.0 g/dL 131 (57.5%)
>9.0 g/dL 97 (42.5%)

Average of last five Hb levels
<9.0 g/dL 158 (69.3%)
>9.0 g/dL 70 (30.7%)

Heart disease 15 (6.6%)
Presence of ulcers 7 (3.1%)
Hydroxyurea use 6 (2.6%)
Diabetes 26 (11.4%)

DFX: deferasirox; DFP: deferiprone; DFO: desferoxamine; Hb: hemoglobin;
NTDT: non-transfusion-dependent thalassemia; TDT: transfusion-dependent
thalassemia.
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likely of attaining a higher education than those with heart
disease. Additionally, subjects without arthralgia or arthritis
were 3.4-times more likely of attaining a better education
than those with these symptoms. Furthermore, the odds of
being employed increases with age by 1.10% every year.
Neither the type of thalassemia, NTDT or TDT, nor the Hb
level, nor the transfusion and chelator status was observed
to be statistically significant, even after adjusting for
other variables.

Around one-third of the sample population (30.3%) was
married, while the majority (69.7%) was single. This com-
pares to the general Lebanese population in 2007 when
56.86% were never married or divorced and 43.15% were
married or widowed according to the Statistics In Focus
issue that was published in 2012 [13]. We further compared
the marital status of our study population to that of the
Lebanese population 18 years and above using the WHO
STEPS Chronic Disease Risk Factor Surveillance. The study
population differed from the Lebanese population data for
2017, when 75.0% were married and 25.0% were never mar-
ried, divorced or widowed.

In this study cohort, out of the 72 married patients, 21
did not have children. The average number of children
among married patients was 1.47 with an average time
elapsed to first child of 0.85 years. Eleven female patients
reported assisted methods of conception, and seven male
patients reported assistance. Eight patients reported miscar-
riages. Furthermore, six female patients who had children
received desferoxamine (DFO), two received deferiprone
(DFP), and two received both DFO and DFP, while the
remaining 19 patients with children received deferasirox
(DFX). Table 2 shows multivariate analysis of factors associ-
ated with marital status in the study population. Only age
and transfusion status were found to be significantly associ-
ated with marital status after controlling for other variables.
The odds of being married were 2.5-times higher for those
not being transfused. However, age was not found to signifi-
cantly affect marital status with an OR of 1.09.

Discussion

The rate of employment in this sample population was lower
than that of the general Lebanese population. The
‘transfused’ variable was similar to a study by Pakbaz et al.
[12] of one transfusion in a lifetime, which showed no asso-
ciation with either education or employment in both studies.
On the other hand, the type of thalassemia is a better reflec-
tion of the transfusion program of each patient/subject.
Nevertheless, it was also found to be unrelated to both edu-
cation and employment. Thus, transfusion does not seem to
be an obstacle for employment and reaching higher educa-
tion. Furthermore, even though the type of chelation therapy
did not seem to influence education and employment in
thalassemia, subjects with low ferritin levels were more likely
to be employed than those with high levels of ferritin. This
could also be due to the lack of complications secondary to
iron overload when properly chelated; though we have
observed that complications do not affect the employment

status of our subjects. In addition, current and average three
ferritin levels do not reflect lifetime iron status of an indi-
vidual, nor lifetime adherence or nonadherence to chela-
tion therapy.

One should keep in mind that improved awareness and
education of one’s disease, as well as proper follow-up and
access to care, may help in improved adherence to chelation
and transfusion programs, thus limiting the development of
complications. Furthermore, as one ages, the incidence of
certain complications of thalassemia and iron overload
increases, regardless of adherence, which may affect employ-
ment down the line, more than education. Nevertheless, as
stated previously and as per this study, complications of
thalassemia were not found to be obstacles for employment.

Because of the potential teratogenicity of chelators, the
use of iron chelation therapy during pregnancy has
remained controversial. The current standard of practice is
to stop any chelation therapy as soon as pregnancy is con-
firmed. Only DFO may be restarted after the third trimester
when the benefits outweigh the risks of iron overload
[15,16]. While spontaneous fertility can occur in well-trans-
fused and well-chelated thalassemia patients, infertility
remains one of the most common morbidities and obstacles
for having children in this patient population. This study
suggests that conception in patients with thalassemia can be
obtained with positive outcomes.

These findings, when compared with the general popula-
tion, suggest that thalassemia does not prevent those affected
by it from attaining any level of education, irrespective of
whether heart disease and arthralgia/arthritis were found to
be significant enough to be considered barriers for educa-
tion. Even so, we could not assess the age of onset of these
complications of thalassemia to determine their relationship
to education. As per the general Lebanese census of 2010,
thalassemia patients are on a par with those not affected by
this disorder. Patients with thalassemia do not seem to find
difficulties attaining higher education levels. This was also
seen in a study by Pakbaz et al. [12] in 2010, which included
thalassemia patients enrolled in the Thalassemia Clinical
Research Network (TCRN) registry in Canada and the
United States. This study also supports a similar conclusion,
that employment status does not seem to be affected by
thalassemia.

When comparing this study to that of Pakbaz et al. [12],
similar variables were taken but few differing definitions
were noted, as per Table 3. While both studies had a similar
primary objective, which was assessment of the education
and employment status among thalassemia patients, our
study also aimed at assessing their marital status and fertil-
ity profile.

While this study showed that individuals with thalassemia
are able to seek and achieve higher levels of education, it is
worth noting that the management of thalassemia in a devel-
oping country such as Lebanon is accompanied by a variety
of additional challenges. These include access to treatment
and the financial burden of thalassemia, transfusion, and
chelation therapy amongst others [17–19]. Furthermore,
other factors may influence thalassemia patients’
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employment status and capability of achieving higher educa-
tion. Financial issues, geographical isolation, lack of proper
access to schools and universities, lack of employment
opportunities are just a few factors to consider outside of
disease burden that may play a role in patient education
level and employment status.

This study is limited by the lack of a standard time line
on the length between ferritin and Hb values used.
Furthermore, the definition of being ‘transfused’ was contra-
dictory to the definitions of TDT and NTDT. The lack of
updated data on the general Lebanese population is a further
limitation to our study, and the fact that employment was
recorded at a single time point also limits our study. Unlike
education, employment status can change over time, so fur-
ther studies should include the length of employment over a
life time.

An important strength of this study is the fact that our
patient cohort comes from a major referral center for thalas-
semia, which is particularly common in the Mediterranean
Basin. The thalassemia community at CCC includes a variety
of patients who seek medical care from different geographic
areas of the country. The findings of this study can be con-
sidered representative of the thalassemia patient population
in Lebanon and can be used to better understand its social
impact and outcome. Nevertheless, some selection bias
should be expected as the CCC mainly assists underserved
populations. While this is a retrospective study, the design
consists of a comprehensive list of social variables reflecting
the patient’s education, employment, and marital status. To
the best of our knowledge, this is among the very few stud-
ies in the literature that addresses the psycho-social aspects
of thalassemia patients. Future studies are needed to better
understand the reasons for unemployment, difficulties to
retain employment status as well as investigation on discrim-
ination due to thalassemia. In addition, this data should be
correlated to disease-specific QoL studies to observe any cor-
relation between QoL with either employment and/or educa-
tion. Finally, international studies are required to compare

various thalassemia populations to one another, to improve
generalizability of these findings.

In conclusion, individuals with thalassemia are able to
seek and achieve higher levels of education after advance-
ments in iron chelation therapy, which has translated into a
health-related QoL more permissive of their quest to better
educate themselves. To the best of our knowledge, this is the
first study to look at the education, employment, and mari-
tal status of thalassemia patients in Lebanon. Further studies
are needed to include the whole Lebanese thalassemia popu-
lation and to compare the data with populations in North
America and Europe. We hope that data from this study
will further enable the development of effective psychosocial
support plans for thalassemia patients, particularly in an era
where a more holistic and multidisciplinary approach is
needed to providing good quality medical care.
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