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Abstract 
Adherence to thalassemia treatment including chelation drugs is influenced by nu-
merous factors. This study aims to explore beliefs about iron chelation therapy and 
adherence to this medication in Jordanian children with thalassemia major. In this 
descriptive cross-sectional study, seventy three patients were selected conveniently to 
complete the study instruments. Participants reported high adherence to their chela-
tion therapy (88.1%). The majority (87.6%) expressed necessity for chelation therapy. 
However, 42.18% of the participants expressed their concerns about the therapy in 
which 57.9% of them showed concerns about dependency on medicine and 46.4% of 
them revealed concerns about the long-term effect of medicine. Overall, about 12.9% 
of the participants recorded correct and complete answers about thalassemia and its 
treatment. Knowledge about thalassemia and concerns about chelation were not sig-
nificantly associated with adherence to the chelation therapy (r = 0.32, p = 0.19; r = 
0.29, p = 0.25, respectively). However, there was a significant positive relationship 
between beliefs about the necessity of the therapy and adherence to it (r = 0.38, p = 
0.03). In conclusion, Jordanian children showed proper adherence to their chelation 
therapy. Health care professionals should discuss patients’ concerns about chelation 
therapy which might increase patients’ adherence to their therapy. 
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1. Introduction 

Thalassemia is one of the most common genetic blood diseases worldwide. It is charac-
terized by abnormality of hemoglobin production which leads to excessive destruction 
of erythrocytes. In Jordan, thalassemia carrier rate reached 2% - 4% [1]. Consanguine-
ous marriages contribute to increasing the incidences of genetic disorders in Jordan [1]. 
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Beta-thalassemia major, the most severe form of thalassemia, is caused by reduced or 
absent synthesis of the beta globin chains of the hemoglobin. This causes severe anemia 
and therefore, patients with thalassemia major require regular blood transfusion to sus-
tain life [2] [3]. However, patients with long term blood transfusions develop haemosi-
derosis resulting in accumulation of iron in the vital organs, organ dysfunction, and 
death. Further, iron overload includes other complications such as growth retardation 
and failure of sexual maturation [3]. Consequently, patients require iron chelation ther-
apy to prevent progressive organ failure. The aim of iron chelation therapy is to elimi-
nate excessive iron from blood transfusion with chelators. Chelation therapy should be 
given regularly in order to work efficiently. This requires strong adherence to the chela-
tion regimen. Deferoxamine (DFO) was the first available chelators for the treatment of 
iron overload worldwide. Patients with thalassemia major should receive deferoxamine 
before deposition of iron causes tissue damage. Therefore, treatment with deferoxamine 
usually started after the first 10 - 20 blood transfusions or when the serum ferritin level 
increases above 1000 μg/l. Deferoxamine is administered by subcutaneous infusion over 
8 - 12 hours using portable infusion pump with a minimum of five days per week. 
Generally, the standard dose is 20 - 40 mg/kg for children and about 50 - 60 mg/kg for 
adults [4]. 

Poor adherence to treatment increases the risk of complications, unnecessary health 
cost, and morbidity and mortality rates [5] [6]. According to Cao & Galanello [3] sur-
vival of individuals who have been well transfused and treated with appropriate chela-
tion extends beyond the age of 30 years.  

Reasons for poor adherence to medication have been studied previously. These fac-
tors were classified as non-intentional non-adherence, and intentional non-adherence. 
Non-intentional non-adherence is usually related to poor memory or understanding 
[7]. The reasons for intentional non-adherence are connected to problems resulted 
from medications taking (such as side effects of medications), high cost of medications, 
and disagreement with the need for treatment or other patient-specific factors [8]. Beliefs 
about medications are supposed to be associated with intentional non-adherence [9]. 

According to Horne and Weinman [10], Medication beliefs were found to be more 
powerful predictors of adherence to treatment than the clinical and sociodemographic 
variables. In addition, patients’ knowledge about their diseases and treatment has shown 
positive correlation with treatment adherence. Studies found that patients with higher 
knowledge exhibited more compliance to treatment than insufficient knowledge pa-
tients [11]-[13]. Patients’ adherence is still a problematic issue in thalassemia treatment 
[5]. In Jordan, There is a paucity of studies that examined children beliefs and adhe-
rence to this therapy. Therefore, this study aimed to assess beliefs, knowledge, and ad-
herence to iron chelation therapy in Jordanian children with thalassemia. In addition, 
the relationship between these variables was also approached.  

2. Materials and Methods 

A descriptive cross-sectional design was used in this study. A convenience sample of 73 
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participants was recruited from three thalassemia treatment clinics in Jordan.  
Inclusion criteria were: Jordanian children with thalassemia major between the ages 

of 8 to 18 years because they had thalassemia for several years and expected to have 
knowledge about thalassemia and iron chelation therapy, able to communicate with the 
researcher, have no mental illness, have no other chronic or blood diseases, and should 
be treated with deferoxamine. Contrary to that, Non-Jordanian patients, patients with 
altered level of consciousness, and patients with any communication problems were ex-
cluded from the study.  

2.1. Instruments 

The study instruments included the following tools: 
1) Socio-demographic and disease-related questionnaire which included age, gender, 

duration and frequency of blood transfusions, duration and frequency of iron chelation 
therapy.  

2) The Beliefs about Medicines Questionnaire (BMQ). This tool was developed to 
understand people’s views about medicines and their adherence to the recommended 
medication [10]. Its development was to raise evidence that most patients do not take 
their medicines as prescribed by health care providers [14]. The BMQ scale has been 
found to correlate with adherence to treatment across many diseases and populations, 
including cardiac diseases, hypertension, arthritis, HIV and others [6] [15]-[17]. The 
BMQ comprises two separate scales: The BMQ-Specific scale assesses respondents’ be-
liefs about prescribed medicines that they are currently using for specific conditions. 
The BMQ-General scale measures respondents’ attitudes to medicines in general [18]. 
The BMQ-Specific has two subscales (necessity and concern) with five questions for 
each subscale. Answers to all 10 questions were scored on a 5-point Likert scale (1 = 
strongly disagree, 2 = disagree, 3 = uncertain, 4 = agree, 5 = strongly agree) and a total 
score was calculated. Higher necessity scores indicate higher beliefs in the prescribed 
medicine and higher concern scores indicated higher levels of concern about treatment 
[10]. 

3) Assessment of children knowledge about thalassemia and chelation therapy was 
measured using a questionnaire consisted of 8 questions. Each item was scored using 0, 
1, 2, 3 (0 = no knowledge, 1 = incorrect, 2 = correct but incomplete, 3 = correct and 
complete). A higher score indicates a higher level of knowledge about thalassemia and 
chelation therapy. The questionnaire was developed by the researcher based on litera-
ture review, and validated by two senior pediatric nurses.  

4) The Medication Adherence Report Scale (MARS-5). The MARS-5 was used to as-
sess adherence to the therapy and comprises of 5 common patterns of nonadherent be-
havior that respondents rated on a 5-point Likert scale (1 = always, 2 = often, 3 = some-
times, 4 = rarely, 5 = never). The first statement of the MARS-5 asked participants 
about unintentional nonadherence, whereas the other four statements asked participants 
about intentional nonadherence. The total score of this tool ranges from 5 to 25, in 
which higher scores indicates higher self-reported adherence [19]-[21]. 
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2.2. Ethical Considerations  

Permissions to conduct this study were obtained from the IRB committee in Zarqa 
University and thalassemia treatment clinics. Assent form was obtained from the par-
ent of each participant after explaining the purposes of the study. The Assent form 
contained the purposes of the study, the duration of filling the questionnaires, the rights 
of participants to withdraw from the study at any time, anonymity and confidentiality 
issues, and how the results will be disseminated. Participation was entirely voluntary 
and participants were assured about the anonymity and confidentiality by explaining 
the process of preserving and presenting the data. 

2.3. Procedure 

A pilot study of 15 Jordanian children with thalassemia was initially conducted. The 
researcher had met Jordanian children and their parents at thalassemia treatment clin-
ics and explained to them the purposes of the study. Children whose parents agreed to 
participate in the study and met the eligible criteria filled out the study questionnaires 
in the presence of the researcher. Participants were encouraged to ask questions and 
accompanying parents were told not to help their children with answers. The pilot-study 
patients reported that all questionnaires were clear and easy to understand. Filling out 
all questionnaires took about 40 - 50 minutes to complete. 

2.4. Data Analysis 

The Statistical Package for Social Sciences software version 18.0. (SPSS 18) program 
was used. Descriptive statistics included frequencies, percentage, means, standard devi-
ations were used to summarize and describe the distribution of the data. Pearson cor-
relation coefficient was used to examine the relationships between patients’ beliefs and 
adherence to medication, and between patients’ knowledge and treatment adherence. 
The significance level was set at 0.05. 

3. Results 

A total of 73 Jordanian patients participated in the study. Participants’ ages ranged 
from 8 - 18 years old with a mean of 14.95 years. The majority of participants were fe-
males (66%), while (34%) were males. All participants were school-aged patients. Al-
most one third of participants were diagnosed before the age of 9 months (37%), and 
about (63%) were diagnosed at ages between 9 and 12 months. All participants (100%) 
were treated with deferoxamine for durations averaged about 5 years. Table 1 illu-
strates the demographic characteristics of participants. 

3.1. Adherence to Deferoxamine 

Adherence was assessed using the MARS-5. The mean adherence score was 23.14 (SD = 
2.12). Most of the participants (88.1%) were adherent to deferoxamine. About (90.4%) 
of participants reported that they rarely or never changed the dosage of their medica-
tion. Nearly (85.7%) of participants reported that they rarely or never used their medi-
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cation less than prescribed (Table 2). 

3.2. Beliefs about Deferoxamine 

The majority of participants believed that their medication was necessary for main-
taining health (87.6%). The items scored the highest in the necessity scale were “my 
health, at present, depends on my medicines” with a mean of 4.82, followed by “without 
my medicines I would become very ill” with a mean of 4.39. On the other hand, 42.18% 
of participants had strong concerns about their medication. The highest areas of con-
cerns were reported in “becoming dependent on medicine” with a mean of 4.20, and 
“the long term effects of medicine” (mean = 3.71). The items that scored the lowest in 
the concerns scale was “my medicines are a mystery to me” with a mean of 1.36, and 
“having to take medicines worries me” with a mean of 2.74 (Table 3). The mean of total 
necessity scores was 21.7 (SD = 2.3) which was higher than the concerns scores (mean 
= 15.2, SD = 3.1). 
 
Table 1. Demographic characteristics of participants (N = 73). 

Age (years) 
Mean (SD), Range 

 
14.95 (4.7), 8 - 18 

Gender, N (%) 
Male 

Female 

 
25 (34.2%) 
48 (65.8%) 

Education level, N (%) 
Elementary 
Preparatory 
Secondary 

 
27 (37%) 

36 (49.3%) 
10 (13.7%) 

Age at diagnosis (months), N (%) 
Before 9 months 

9 - 12 months 

 
27 (37%) 
46 (63%) 

Duration of treatment (years) 
Mean (SD) 

 
5 (3.6) 

Type of chelation therapy, N (%) 
Deferoxamine 

 
73 (100%) 

 
Table 2. Adherence to treatment.  

Items Mean (SD)  Percentage rarely 
or never 

“I forget to take my medication”. 
“I change the dosage of my medication”. 
“I stop taking my medication for a while”.  
“I decide to skip one of my medication dosages”.  
“I use my medication less than its prescribed”. 
Sum 

4.62 (0.72) 
4.81 (0.61) 
4.52 (0.73) 
4.74 (0.81) 
4.45 (0.56) 
23.14 (2.12) 

88.05 
90.4 
87.3 
89.1 
85.7 
88.1 
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Table 3. Beliefs about medicine. 

Items Mean (SD)  

Percentage 
agreeing or 

strongly 
agreeing 

Necessity scale 
1. My health, at present, depends on my medicines. 
2. My life would be impossible without my medicines. 
3. Without my medicines I would become very ill. 
4. My health in the future will depend on my medicines. 
5. My medicines protect me from becoming worse. 
Sum 

 
4.82 (0.83) 

3.94 (0.642) 
4.39 (0.78) 
4.24 (0.56) 
4.31 (0.94) 
21.7 (2.3) 

 
92.3 
79.8 
90.4 
86.8 
88.7 
87.6 

Concerns scale 
1. Having to take medicines worries me. 
2. I sometimes worry about the long-term effects of my medicines. 
3. My medicines are a mystery to me. 
4. My medicines disrupt my life. 
5. I sometimes worry about becoming too dependent on my medicines. 
Sum 

 
2.74 (1.24) 
3.71 (0.96) 
1.36 (0.88) 
3.18 (0.64) 
4.20 (1.27) 
15.2 (3.1) 

 
42.1 
46.4 
23.7 
40.8 
57.9 

42.18 

3.3. Knowledge about Thalassemia  

Regarding knowledge about the disease, only 12.87% of the participants answered cor-
rect answers about thalassemia and its treatment (Table 4). Twenty three percent of the 
participants gave correct and complete answer about treatment regimen, and about 
21% answered correctly about the side effects of treatment. However, the action of iron 
chelation therapy scored the lowest percentage (6%).  

3.4. Associations among Beliefs, Knowledge, and Adherence 

There was no association found between thalassemia knowledge and beliefs to medica-
tion (necessity scale, r = 0.17, p = 0.15; concerns scale, r = −0.06, p = 0.46). Table 4 
shows the associations of beliefs about iron chelation therapy with thalassemia know-
ledge. 

Necessity scores correlated significantly with adherence scores (r = 0.38, p = 0.03). 
However, concerns scores did not correlate significantly with adherence scores (r = 
0.29, p = 0.25). In addition, there was no significant correlation between thalassemia 
knowledge and adherence to medication (r = 0.32, p = 0.19). Table 5 presents the asso-
ciations of beliefs about iron chelation therapy and thalassemia knowledge with adhe-
rence to it. 

4. Discussion 

This study was conducted to examine Jordanian thalassemic children beliefs, know-
ledge, and adherence about deferoxamine therapy. Jordanian participants reported high 
adherence to chelation therapy. This high adherence to chelation therapy indicates that 
patients understand the importance of chelation therapy and the complications as-
sociated with not using the therapy. Previous study conducted on thalassemic patients 
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Table 4. Knowledge of thalassemia. 

Items 
Percentage of complete and 

correct answers 

Definition of thalassemia 9 

Ways of occurrence 10 

Signs & symptoms of thalassemia 12 

Complications of the disease 8 

Treatment regimen 23 

Importance of blood transfusion 14 

Action of iron chelation therapy 6 

Side effects of treatment 21 

Sum 12.87 

 
Table 5. Correlation matrix for beliefs in deferoxamine, knowledge about disease and adherence 
to medication. Pearson correlation coefficient. 

 Adherence Knowledge BMQ-Necessity BMQ-Concern 

Adherence 1    

Knowledge 0.32 1   

BMQ-Necessity 0.381 0.17 ٭  

BMQ-Concern 0.29 −0.06 −0.08 1 

*p-value < 0.05. 

 
found similar result [5]. However, this rating was based on self-administered question-
naire and therefore, it depended on participants’ recall and they might overestimate 
their responses toward adherence. Contrary to that, a study conducted by Pedram et al. 
[22] revealed that thalassemia major patients have poor adherence to deferoxamine 
whereby adherence was achieved only in 46 patients out of 243 patients (18.2%) with 
serum ferritin levels less than 2000 μg/l. Pedram et al. [22] in their study measured se-
rum ferritin level to reflect adherence to deferoxamine. Thus, it seems that the using of 
laboratory investigations such as measuring serum ferritin and liver iron concentration 
are better methods to examine adherence to chelation therapy than using self-reported 
questionnaire.  

The majority of participants believed in the necessity of their medication. More than 
one-third of participants reported their strong concerns regarding the long-term effects 
of medication, dependency on it, and disruption of their lives due to using medication. 
A previous study conducted by Trachtenberg et al. [5] on patients with thalassemia re-
vealed similar findings. In comparison with other chronic disorder, necessity of iron 
chelation was higher than that in patients with rheumatoid arthritis and concerns about 
chelation were lower than those patients with rheumatoid arthritis [6].  
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Regarding patients’ knowledge about thalassemia, few patients gave correct and com-
plete answer about the definition of thalassemia. Mostafa & Elaziz [23] found similar 
findings whereby (76%) of patients were unable to define thalassemia correctly or gave 
incomplete answer due to the focus of care providers to establish caring and coping 
with thalassemia more than educating patients. Likewise, only 8% of participants re-
ported correct answer about the complications of the disease. Mostafa & Elaziz [23] 
supported these findings and found that knowledge about disease complications was 
low because most patients avoid receiving information about the complications of their 
disease due to distress associated with uncertain future. Contrary to that, giving infor-
mation about complications associated with thalassemia may encourage patients to 
comply with health team instructions about care practices and in turns avoid these 
complications. In similar, only 6% of participants completely reported the action of 
iron chelation therapy. This is congruent with the findings of Mostafa & Elaziz [23] 
who found that most patients did not know the importance of iron chelation for treat-
ing iron overload. 

Overall, only about 13% of participants gave correct and complete answers about 
thalassemia and iron chelation therapy indicating low level of knowledge among tha-
lassemic patients. Therefore, health care providers are advised to give comprehensive 
disease-related information for patients in order to deal effectively with their disease. 

It is assumed that patients with more knowledge about their disease would have 
more positive beliefs about the necessity of medication and less concerns related to me-
dication. Surprisingly, there was no association found between thalassemia knowledge 
and beliefs about the necessity or concerns of medication. Neame and Hammond [6] 
found similar findings but in patients with rheumatoid arthritis. In addition, the find-
ings of this study revealed no relationship between knowledge of thalassemia and ad-
herence to deferoxamine. In the contrary, Mostafa & Elaziz [23] found positive associa-
tion between treatment adherence and patients’ knowledge about their disease [23]. 
Thus, health care provider should not only educate patients about their disease and its 
treatment, but also listen to their beliefs in the necessity and concerns about medica-
tions.  

Limitations 

There are some limitations for this study. Firstly, the design of the study is cross-sectional 
which prevents conclusions about the causality of the studied variables. Secondly, the 
use of self-administered questionnaire might lead to overestimation of adherence. Fi-
nally, filling out the questionnaires was based only on patients’ recall which might cause 
bias in the collected data, and therefore measuring serum ferritin and liver iron con-
centration are better methods to examine adherence to chelation therapy than using 
self-reported questionnaire. 

5. Conclusion 

Jordanian children with thalassemia showed proper adherence to deferoxamine. They 
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were knowledgeable about the benefits of their medicine. Health care team has to em-
phasize on the necessity of chelation and address patients’ concerns with them. Longi-
tudinal studies are recommended for further studies to examine changes in beliefs and 
adherence over time. In addition, comparative studies that examine the effects of dif-
ferent types of iron chelation therapies on patients’ adherence are recommended. 
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