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Abstract

Purpose This study aimed to evaluate the knowledge, attitude, and practice toward iron chelating agents (ICAs) in
Iranian thalassemia major patients.

Methods A total of 101 patients with thalassemia major were involved in this cross-sectional survey. A deep
medication review was done, and participants'knowledge, attitude, and practice were evaluated by a validated
instrument based on a 20-scoring system.

Results Statistical analyses showed 52 patients (51.5%) had a poor knowledge level (scores < 10) about their
medications, 37 (36.6%) had a moderate level (scores 10-15), and 12 (11.9%) had a satisfactory level (scores > 15).
Seventy-seven (76.2%) patients have positive beliefs regarding the dependence of their current health status on
taking iron chelators, and 63 (62.4%) believed that they would become very ill without taking medication. The results
also showed that the mean practice score in patients who received deferoxamine was 5.81 +3.50; in the patients who
received deferiprone and those who received deferasirox, the mean scores were 7.36+5.15 and 14.94+4.14. Also, the
knowledge and practice level had a direct linear correlation based on the regression analyses (P <0.001).

Conclusion In conclusion, results of the present research suggests that the patients’knowledge about the
administration, adverse events, and necessity of ICAs was not satisfactory. Improving the knowledge of thalassemia
patients toward their medicines through educational interventions is highly recommended to improve their practice
level.
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Background

Thalassemia is one of the most prevalent diseases in
the group of inherited hemoglobinopathies. It is char-
acterized by disrupting the standard ratio of alpha/
beta globin production due to the mutation in the
globin synthesis genes. This mutation leads to vari-
ous phenotypes ranging from clinically asymptomatic
conditions to severe life-threatening anemia [1]. Epi-
demiological studies have demonstrated that annu-
ally, almost 70,000 infants are born with -thalassemia
worldwide [2]. In Iran, about 25,000 people suffer from
thalassemia major [3]. In the past decade, the survival
rate in these patients increased significantly due to
better treatment and supportive care [4]. Blood trans-
fusion and iron chelating agents (ICAs) are the cor-
nerstones of thalassemia management [5-7]. ICAs like
Deferoxamine (DFX), Deferiprone (DFP), and Defera-
sirox (DES) are lifelong interventions in these patients
[8]. Adherence to medications will be crucial in such a
chronic condition. Evaluating the knowledge, attitude,
and practice (KAP) of thalassemia patients about their
medications provides valuable information for policy-
makers to predict other aspects of healthcare princi-
ples other than providing their medications to improve
the health status of these patients [9, 10]. Also, the
abovementioned factors can alter their adherence to
the treatment. Because ICAs are self-administered, a
poor level of practice can lead to the failure of medica-
tions and increase unnecessary health costs, morbid-
ity, and mortality [11]. Hence, it is required to evaluate
the involved factors to make appropriate strategies
for increasing knowledge and improving attitude and
practice [12].

Methods

Survey overview

This cross-sectional study was conducted between
April 2022 and January 2023 in Tehran, Iran. These
patients were under treatment with ICAs and could
read and speak Persian. Patients signed the informed
consent form and the Shahid Beheshti University of
Medical Sciences ethics committee (IR.SBMU.PHAR-
MACY.REC.1398.044). The Iranian Association of
Thalassemia approved the protocol of the study.

Sample size and sampling method

Shahid Kazemi Pharmacotherapy Clinic had a pri-
vate registry of all patients with Thalassemia Major.
We used the simple random sampling method. After
informing the patient and describing all aspects of
the survey, based on the Helsinki Declaration we
requested them to participate in the survey after sign-
ing the informed consent form. In the mentioned reg-
istry, there was complete information on 143 patients

Page 2 of 7

with thalassemia major, and based on Morgan et als
sample size estimation table, 103 participants could
have been included in the study.

Questionnaires and data extraction

We used a valid and reliable questionnaire to assess the
knowledge and practice of thalassemia patients toward
ICAs. The beliefs about medicines questionnaire
(BMQ-18) was used in the current study for evaluating
attitudes. This questionnaire is well-known because
it evaluates the main aspects of beliefs about medica-
tions, including harm, overuse, necessity, and con-
cern. The questionnaire consists of two parts; general
and specific. The questions of the general part explore
two sections regarding over-prescribing by physicians
(five questions, scores ranging from 5 to 25) and the
harmfulness of medicines (four questions, scores rang-
ing from 5 to 20). Also, the questions of the specific
part include two sub-scales, the necessity of medicines
(five questions, score ranges from 5 to 25), and con-
cerns of adverse drug reactions (ADR) (four questions,
score ranges from 5 to 20). Based on the Likert scale,
high scores in the “necessity” section represent the
more robust perception of taking medicines to main-
tain health. Higher scores in the “concerns” section
indicate more concern regarding the adverse effects
of medicines. The high scores in the “harm” section
showed a more negative perception of the medicine.
Finally, higher scores in the “overuse” section repre-
sent physicians’ more negative attitudes toward medi-
cine prescription trends. Also, because monitoring
ADR is a crucial matter of concern in this study, we
added another question to BMQ-18 to the “concern”
section that assesses the tolerance to ADR. Each item
was scored on a five-point Likert scale (1- strongly dis-
agree, 2- disagree, 3- no comments, 4- agree, and 5-
strongly agree) [13]. Scores obtained for the individual
items within the scale were summed up to generate
total scores. Higher scores indicated stronger beliefs.
To define the limits of measurement to evaluate the
level of knowledge, the expert panel defined the cut-off
of the level of knowledge based on the data obtained
from the survey. In this stratification, up to 6 points
were considered as poor knowledge, 6 to 14 as mod-
erate level, and more than 14 as acceptable knowl-
edge. Also, demographic variables such as age, sex,
marital status, education level, blood group, concur-
rent co-morbidities, family history, blood transfusion
intervals, food/drug allergy, current health status, and
medication records were collected [14]. The question-
naire details were shown in the supplementary file 1
and 2.
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Transcription

The recorded conversation verbatim was transcribed
in the first step. Then conversations were in Persian, so
it was translated into English by employing a forward
and backward translation technique to maintain con-
cepts and validity in the publication of results.

Statistical analyses

Data analysis was performed using SPSS software
(v.25.0; SPSS Inc., Chicago, IL, USA). The Kol-
mogorov-Smirnov test checked the normal distribu-
tion and parametric data. The Chi-Square test was
used to examine the relationship between non-para-
metric variables. Qualitative data are expressed as
meantSD and to compare the groups, Analysis of
Variance (ANOVA) was used. In addition, the linear
regression model was used to evaluate the association
between the knowledge level and the blood transfu-
sion intervals. Also, the association between knowl-
edge and practice levels in patients with thalassemia.
The P<0.05 was considered significant in comparing
means and correlations.

Results

This study was carried out to assess the KAP level in
Iranian thalassemia patients. Participants were 101
thalassemia patients, of whom 43 (42.6%) were men
and 58 (57.4%) were women. The mean age of partici-
pants was 29.65+6.44. Among the patients, 43 (42.6%)
received DFX, 32 (31.7%) received DFP, and 26 (25.7%)
received DFS. The majority of patients (72.25%) were

Table 1 Demographic characteristics of participants

Demographic Parameter Results
Age (years old) 29.65+6.44
Sex Female 58 (57.40%)
Male 43 (42.60%)
Education Under Diploma 9 (8.91%)
Diploma 38 (37 62%)
University Degree 4 (53.46%)
Marital Status Single 76 (75.25%)
Married (24 75%)
Co-Morbidities No co-morbidity 4 (53.46%)
Diabetes ( 5.84%)
Hypothyroidism 9 (8 91%)
Osteoporosis 6 (5.94%)
Heart failure 4 (3.96%)
Depression 2 (1.98%)
Lupus 2 (1.98%)
Chronic viral hepatitis 2 (1.98%)
Hypogonadism 2(1.98%)
Others (less than 1%) 4 (3.96%)
Family History of Thalassemia Yes 78 (77.23%)
No 23 (22.77%)
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single. The sociodemographic characteristics of the
participants are presented in Table 1. Regarding edu-
cational status, 54 (53.46%) had an academic degree,
38 patients (37.62%) had a diploma, and 9 (8.91%) had
a lower educational degree. In 43 (42.57%) patients,
the disease was diagnosed during childhood.

With a 15.84% incidence, diabetes was the most
prevalent co-morbidity among participants. The
results of the blood transfusion interval in each ICA
are presented in Fig. 1. There was no statistically sig-
nificant difference between ICAs in the point of blood
transfusion interval (P=0.996).

Fifty-two patients (51.5%) had a poor knowledge
level about thalassemia medication, 37 (36.6%) had
moderate knowledge, and 12 (11.9%) had an acceptable
level of knowledge. There was no statistically signifi-
cant difference between the knowledge of patients who
received DFX and DFP (P=0.989). However, there was
a statistically significant difference between the knowl-
edge of patients who received DFS and DFP (P<0.001).

Seventy-seven (76.2%) patients believed their cur-
rent health depends on their medication, and 63
(62.4%) believed they would become very ill with-
out medications. Concerns about ICAs were high; 75
(74.3%) worried about the long-term effects of their
medicines, and 35 (34.7%) believed thalassemia medi-
cations could disrupt their life. Forty-three (42.6%)
believed ICAs were a “mystery” to them. Thirty-nine
(38.6%) patients believed that most medicines are
addictive. Moreover, 45 (44.6%) patients reported that
medicines incur more harm than benefits. Seventy-five
(74.2%) believed that doctors use too many medicines,
and 67 (66.3%) patients believed that if they had more
time with doctors, they would prescribe fewer medi-
cines. The results of attitude with more details are
summarized in Table 2.

The subgroup analysis was performed to explore the
differences in attitude aspects between ICAs, which
showed no significant differences. These results also
are summarized in Table 3.

The results also showed that the mean practice
score (out of 20) in patients who received DFX was
5.81%3.50. In the patients who received DFP and those
who received DFS, the mean score was 7.36%5.15
and 14.94%4.14, respectively. The mean practice
score significantly differs between these three groups
(P<0.001). Also, analysis of variance in Table 4 on
education levels showed that people with higher edu-
cation have significantly higher knowledge and prac-
tice about their ICAs (P<0.001).

The linear regression results showed a significant
direct relation between necessity and blood trans-
fusion interval (P=0.009). Also, a significant direct
relation was detected between knowledge level and
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Fig. 1 The blood transfusion interval in each group of ICAs. There was no statistically significant difference between ICAs in the point of blood transfusion
interval (P=0.996). [ICAs: iron chelating agents, DFX: deferoxamine, DFP: deferiprone, DFS: deferasirox]

Table 2 Attitude toward iron chelating agents in Iranian thalassemia patients

BMQ subscales Mean+SD Patients
Deferoxamine Deferiprone Deferasirox scoring
above mid-
scale (%)
Harm
All medicines are poisons 3124134 2.96+1.01 323+£1.17 1831
Medicines do more harm than good 283+133 265+139 2.88+£0.94
Most medicines are addictive 293+1.26 281+138 3114099
People who take medicines should stop their treatment for a while now and 341+£1.16 312+£1.22 3.15+£1.17
again
Overuse
Doctors use too many medicines 2.09+0.88 234+1.03 2.38+0.94 37.12
Natural remedies are safer than medicines 206+1.28 2.50+1.35 238+133
Doctors place too much trust in medicines 1.90+0.58 1.87+0.49 2.00+1.19
If doctors had more time with patients, they would prescribe fewer medicines 267+092 2.15+£0.51 2.34+0.69
Necessity
My health, at present, depends on my thalassemia medicines. 211+136 215+1.39 1.76+1.05 34.56
My life would be impossible without my thalassemia medicines. 2.77+1.10 259+1.13 223+1.07
Without my thalassemia medicines, | would be very ill. 251+1.32 2.53+1.15 238+1.16
My health in the future will depend on my thalassemia medicines 251+£149 225+147 207£1.03
My thalassemia medicines protect me from becoming worse. 1.84+1.29 2.12+1.65 1.73+1.19
Concern
Having to take thalassemia medicines worries me. 2.35+0.79 2.75+0.94 2.88+1.03 27.23
I sometimes worry about the long-term effects of my thalassemia medicines. 222+1.02 2.50+1.09 1.81+£048
My thalassemia medicines are a mystery to me. 296+1.10 2.84+0.94 280+1.22
My thalassemia medicines disrupt my life. 271+£1.18 303+127 2.88+1.03
I sometimes worry about becoming too dependent on my thalassemia 2.13+£0.75 2.25+083 2.77+0.79
medicines.

Taking these medications gives me worry about adverse drug reactions. 2.09+0.92 221+£094 276+1.15
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Table 3 Attitude toward ICAs in thalassemia patients based on
different aspects

BMQ Mean+SD P
subscales peferoxamine Deferiprone Deferasirox

(Out of

20)

Necessity ~ 9.77+339 10.12+3.20 8.80+2.64 0.220
Concern 9.62+2.22 10.54+245 10.79£3.20 0.134
Overuse 8.32+2.28 8.94+245 8.61+2.25 0.538
Harm 11.81+3.24 11.38+3.54 12.48+2.79 0.406

Table 4 Knowledge and Practice Levels among the Population
with Different Levels of Education

Mean+SD 95%Cl for Mean
Knowledge  Under Diploma 500+14 444-556
Diploma 8.78+0.9 8.39-9.17
University Degree 15.85+238 15.05-16.64
Practice Under Diploma 525+238 4.94-6.56
Diploma 943+29 8.03-11.90
University Degree 1256+6.8 10.25-18.00

practice score (P<0.001). These relations are pre-
sented in Fig. 2.

Discussion

Thalassemia is a chronic congenital disorder that
causes physical and psychological co-morbidities [15].
This disorder not only affects the patient but also has a
negative impact on the patient’s family and a consider-
able burden on the health budget of countries, espe-
cially those on the thalassemia belt [16—18]. Based on
the results of this study, most patients’ knowledge was
not acceptable regarding their medications. However,
patients who received DES had a higher level of knowl-
edge compared with other patients. In Iran, the manu-
facturer of DFS holds educational courses to improve
patient information. Hence, this finding may be due
to this intervention, and it can be concluded that such
educational courses are beneficial tools for enhanc-
ing knowledge levels. Also, the attitude of patients was
not satisfactory toward their medications. Patients
who received DFS had a strong perception of their
medications. This also may be due to their educational
courses.

Although knowledge improvement affects the atti-
tude level, this study showed that improving patients’
knowledge could increase their concerns regarding
their medicines. However, the comparison between
DES and other groups was not significantly different.
In the practice area, patients who received DFS had
a high practice score, suggesting that their knowl-
edge and attitude shaped their practice. Also, the
interval of blood transfusion is not significantly dif-
ferent between ICA groups. However, further analy-
sis by linear regression illustrated a significant direct
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relationship between the perception of necessity score
and the blood transfusion interval of patients. This
means that patients with a high perception of necessity
regarding their medicines may need less blood transfu-
sion. The patients with a high level of knowledge had
better practice regarding their medicines. The above-
mentioned relations can be used as an instrument
for policymakers to plan effective strategies for KAP
improvement among these patients. Any strategies that
increase the blood transfusion interval will be highly
cost-effective for health systems other than decreasing
the complications of thalassemia mismanagement. A
study conducted by Kourorian et al. in Tehran aimed
to evaluate the KAP of thalassemia patients regard-
ing their disease [19]. They deeply interviewed 190
patients with thalassemia and found that patients
with a low knowledge level about thalassemia had an
irregular and improper treatment course. Our findings
also confirmed their results in this regard. The current
study had a direct relationship between knowledge
and practice. Abu Samra showed a significant relation-
ship between the patient’s knowledge of the treatment
with ICAs and their quality of life [18]. As mentioned
earlier, thalassemia treatment has a significant bur-
den in the thalassemia belt, and procurement of vari-
ous blood types requires high costs [20]. Improving
these patients’ KAP could lead to better insights for
self-monitoring, which decreases their disease bur-
den on the health system. Considering the impact of
drug counseling on the health-related quality of life,
encouraging patients’ positive attitude towards their
drugs, and cost-savings related to the management of
ADRs, it can be suggested for future studies that eco-
nomic assessments and budget impact analyses evalu-
ate the effectiveness of good pharmacy and clinical
practice interventions and evaluation the rational use
of ICAs [21-23]. In this survey, it was tried to control
predictable confounding factors so that they cannot
affect the results of the study, also if these factors are
unpredictable, they have a homogenous distribution
between the groups. In addition to the strengths, this
study also has limitations that, like confounding fac-
tors, were tried to have the least impact on the results
and data analysis. Among the limitations of this study,
it was a single center, the impossibility of monitoring
all thalassemia major patients in Iran, and comprehen-
sive monitoring of their drug therapy. Also, long-term
monitoring of patients was not possible.

Conclusions

In conclusion, the present study suggests that the
patients’ KAP toward ICAs was unsatisfactory. Knowl-
edge and necessity perception are the most influenc-
ing parameters to improve the practice and blood
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Fig. 2 The correlations between the necessity of blood transfusion versus interval (A), and knowledge score versus practice score (B). The linear regres-
sion results showed a direct correlation between necessity and blood transfusion interval (P=0.009). Also, a significant direct correlation was detected
between knowledge level and practice score (P<0.001)
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transfusion interval. Hence, improving the knowledge
and perception of thalassemia patients toward their
medicines through educational interventions is highly
recommended as a cost-effective strategy.
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