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ABSTRACT 

In patients with transfusion-dependent thalassemia (TDT), adherence to iron chelation therapy (ICT) is essential 

for avoiding iron excess consequences and preserving HRQoL. The present research sought to assess the 

relationship between adherence and HRQoL in TDT patients from Malaysia. A cross-sectional study was 

conducted among TDT patients aged 18 years and above at Hospital Ampang, Selangor. The adherence and the 

HRQoL (SF-36) were measured utilizing validated tools. Correlation analyses were performed to ascertain 

whether adherence to ICT and HRQoL was associated. 162 individuals were included in the trial, and 46.91% (n= 

76) of the subjects reported being adherent. TDT patients had a mean SF-36 score of 74.58. The SF-36 

questionnaire showed that adherent patients had significantly higher HRQoL (mean SF-36 score of 79.21) than 

non-adherent patients (mean SF-36 score of 69.47) (P= 0.00). In addition, the results showed that the patient’s 

HRQoL was positively and significantly correlated with the following factors: age (P= 0.050), employment (P= 

0.003), and being female (P= 0.032). Adult TDT patients have a subpar ICT adherence rate, and their HRQoL has 

been severely impacted by non-adherence. The TDT population may have improved HRQoL results if the rate of 

ICT adherence is increased by interventions such as patient counseling and support programs.  
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Introduction 

Iron chelation treatment (ICT) adherence is a critical predictor of efficient iron overload control for transfusion-

dependent thalassemia (TDT) patients, and it requires much more clinical attention [1]. In clinical practice, 

medication adherence refers to the level of compliance with the healthcare provider’s treatment suggestion 

involving frequency, dose, and schedule [2]. To help patients with their medication difficulties, healthcare 

practitioners should frequently evaluate their medication adherence. Nonadherence to medications can be caused 

by a variety of circumstances [3, 4]. By doing this, doctors won’t underestimate the therapeutic effects and end 

up changing the treatment plan unnecessarily [5]. Furthermore, there are several health advantages linked to high 

ICT adherence in TDT patients, including decreased iron buildup and a decreased risk of iron overload 

consequences, including endocrinologic, hepatic, and cardiac morbidities [6–10].  

Patients’ lives are negatively impacted, and their health-related quality of life (HRQoL) is much lower as a result 

of the advancement of thalassemia illness, the danger of iron-related problems, frequent hospitalization, and the 

high expense of medical care. As a result, HRQoL should be regularly assessed as a crucial and supplementary 

measure of successful therapy for individuals with thalassemia. Based on the Centers for Disease Control and 

Prevention (CDC), the term “HRQoL” refers to a comprehensive assessment of how illness and therapy influence 
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a patient’s impression of general performance and health. It has been noted that thalassemia patients suffer from 

psychological and social behavior issues, including low self-esteem, stress, depressive signs, anxiety, poor social 

skills, and low academic achievement [11]. A meta-analysis of 26 studies comprising up to 687 individuals 

worldwide further supported this, demonstrating that beta-thalassemia illness significantly reduced the patients’ 

HRQoL, particularly in terms of social functioning and overall physical health [12]. The social, emotional, and 

physical states of nonadherent patients were negatively impacted by this drop in HRQoL [13].  

Many studies have been carried out globally to evaluate HRQoL in beta-thalassemia patients using the SF-36, but 

not much is understood about the connection between HRQoL and chelation adherence [12]. Healthcare 

professionals would be able to optimize treatment and customize therapies to meet the requirements of thalassemia 

patients if more thorough research were done to better understand the impact of chelation adherence on patients’ 

HRQoL. Therefore, this study’s main goal was to assess HRQoL, ICT adherence, and their relationships with 

TDT patients in Malaysia. This study will offer clinical proof of the importance of adherence in thalassemia 

therapy by comparing HRQoL between adherent and nonadherent groups. Additionally, it would include 

suggestions for developing comprehensive plans for the highest caliber of patient care.  

Materials and Methods 

Study Design 

This was a cross-sectional, questionnaire-based study performed at Hospital Ampang, Selangor, which serves as 

the main hematology center in Malaysia. Convenient sampling was used for data collection from 1st August 2021 

to 30th December 2021, with informed consent obtained from all eligible individuals before engaging in any study-

related activity. To reduce selection bias, the researchers were blinded to the patient’s clinical features, such as 

type of ICT, serum ferritin level, and iron overload status, at the time of questionnaire administration. 

Inclusion and Exclusion Criteria  

Patients aged 18 years and older with a diagnosis of transfusion-dependent thalassemia (TDT), treated with at 

least one iron chelation therapy (ICT), and able to speak, read, and understand Malay and English were recruited 

for the study. Patients with comorbidities of sickle cell disease (SCD), myelodysplastic syndrome (MDS), and 

other hematologic diseases were excluded. Besides, the patient who had just begun their follow-up in Hospital 

Ampang or had incomplete clinical data during the study period was excluded. 

Sample Size Estimation 

The sample size in this study was calculated by using a single proportion formula through the Raosoft© calculator 

[14]. With an absolute precision set at 0.05, a confidence level of 95%, and a Malaysian TDT population of 4529. 

The proportion of nonadherence to iron chelation therapy of 0.086 was used based on the study by Lam et al. [15]. 

The calculated sample size was 118, and accounting for 10% of non-respondents, a minimal sample size of 135 

was required. 

Data Collection 

Eligible TDT patients were approached and invited to participate in this study. A detailed explanation of the 

study’s objectives and procedures was given to the patients, and written consent was obtained before the study. 

The questionnaires were available in English and Malay and consisted of three sections: Section 1 involved 

demographic information including race, gender, body weight, marital status, employment status, age of 

thalassemia diagnosis, and types of ICT. The researchers also collected the relevant clinical data of the baseline 

serum ferritin levels during the data collection period retrospectively using the electronic health informatics 

system (eHIS), the institution’s electronic medical records.  

Section 2 of the questionnaires involved measuring the adherence rate among the participants using the Malaysia 

Medication Adherence Assessment Tool (MyMAAT) [4]. It is made up of 21 questions under preliminary 

constructs of patients’ attitudes towards taking medication, their perception of the medicine’s utility in terms of 

benefits, cost, efficacy, barriers, severity, and susceptibility to disease, patients’ sociocognitive theory, and others. 

Each question was scored from one to five. The patient’s adherence status was then classified using the cut-off 

point of 54; for instance, scores 12-53 indicated non-adherence, while scores 54-60 indicated adherence. 

Meanwhile, section 3 included a questionnaire to measure patients’ health-related quality of life (HRQoL) using 
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the SF 36 health survey tool [16, 17]. The tool evaluated the domains of physical function (PF), role limitations 

caused by physical unwellness (RP), role limitations due to emotional problems (RE), vitality (VT), mental health 

(MH), social function (SF), bodily pain (BP) and general health (GH). Each domain has a score between 0 and 

100, with higher scores denoting better well-being and health. 

Statistical Analysis 

All data analyses were conducted using SPSS (Statistical Package for the Social Sciences) version 21.0. 

Descriptive statistics were applied to analyze patients’ demographic data, clinical data, adherence, and mean SF-

36 scores. Continuous data were presented in mean and standard deviation, while categorical data were presented 

in frequency and percentage. The Kolmogorov-Smirnov test was then performed to determine the normality of 

the data. The outcome variables were twofold: patient’s adherence status (nominal variable) and mean SF-36 

score, which served as a measure of the patient’s health-related quality of life (HRQoL) (scale variable). As the 

data was found skewed, the correlation between patient adherence and serum ferritin levels was identified by 

using the Mann-Whitney test with a significance value of P < 0.05. The correlation of adherence and types of ICT, 

monotherapy, or combination of ICT was determined using a chi-square test. Only the potential factors with P-

values < 0.05 were reported to have a significant association with patient adherence. Besides that, Mann-Whitney 

and Kruskal-Wallis tests are used to determine to association between patients’ HRQoL and potential factors such 

as adherence, gender, ethnicity, marital status, working status, age, monotherapy, or combination of ICT, and 

injectable or non-injectable ICT using a significant P-value < 0.05. To further investigate the differences between 

age categories and HRQoL, a post hoc analysis of the Kruskal-Wallis test was performed to determine the pairwise 

comparisons 

Results and Discussion 

In all, 209 sets of surveys were sent out and filled out. Nevertheless, only 162 cases met the requirements; 31 

patients were left out because their clinical information was insufficient, 10 patients were duplicated, 4 patients 

had non-transfusion dependent thalassemia, one patient did not follow up at the designated hospital, and one 

patient’s data could not be located in eHIS.  

Demographic and Clinical Characteristics 

A summary of the recruited individuals’ clinical and demographic characteristics was provided, along with a 

breakdown of their adherent and nonadherent group classifications. Table 1. Malay participants made up the 

majority (n = 115, 70.99%), followed by Chinese participants (n= 43, 26.54%). Women made up around two-

thirds of the subjects (n = 107, 66.05%). The mean age of the study’s participants was 32.88 years (SD = 10.45), 

with a range of 18 to 72 years. They were mostly employed (n= 112, 69.14%), and over half (n = 87, 53.7%) were 

unmarried. The blood ferritin levels of the adherent individuals were considerably lower (U = 1774, P < 0.001).  

 

Table 1. The clinical and demographic characteristics of individuals with transfusion-dependent thalassemia 

based on their adherence status. 

Demographic 

characteristics 

Total number of participants 

(n = 162), (n (%)) 

Adherent patients 

(n = 76) (n (%)) 

Non-adherent patients 

(n = 86) (n (%)) 

Age (year), mean (SD) 32.88 (10.45) 35.12 (11.80) 30.91 (8.69) 

Age category    

Young adult (18-25 years) 46 (28.40%) 18 (23.68%) 28 (32.56%) 

Adult (26-44 years) 91 (56.17%) 41 (53.95%) 50 (58.14%) 

Middle age (45-59 years) 22 (13.58%) 14 (18.42%) 8 (9.30%) 

Old age (≥ 60 years) 3 (1.85%) 3 (3.95%) - 

Race 

Malay 115 (70.99%) 49 (64.47%) 66 (76.74%) 

Chinese 43 (26.54%) 26 (34.21%) 17 (19.77%) 

Indian 1 (0.62%) 0 (0%) 1 (1.16%) 

Others 3 (1.85%) 1(1.32%) 2 (2.33%) 

Gender 
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Female 107 (66.05%) 50 (65.79%) 57 (66.28%) 

Male 55 (33.95%) 26 (34.21%) 29 (33.72%) 

Marital Status    

Married 73 (45.06%) 36 (47.37%) 37 (43.02%) 

Single 87 (53.70%) 39 (51.32%) 48 (55.81%) 

Divorced 2 (1.24%) 1 (1.31%) 1 (1.17%) 

Employed 112 (69.14%) 57 (75%) 55 (63.95%) 

Not employed 50 (30.86%) 19 (25%) 39 (45.35%) 

Type of Thalassemia 

Beta-thalassemia major 57 (35.19%) 30 (39.47%) 27 (31.40%) 

Haemoglobin E beta 

thalassemia 
79 (48.77%) 31 (40.79%) 48 (55.81%) 

Haemoglobin H disease 15 (9.25%) 10 (13.16%) 5 (5.81%) 

Beta-thalassemia 

intermediate 
10 (6.17%) 5 (6.58%) 5 (5.81%) 

Others 1 (0.62%) 0 (0%) 1 (1.17%) 

Mean Body weight (kg) 

(SD) 

51.81 

(7.59) 

53.22 

(7.63) 

50.56 

(7.38) 

Average serum ferritin 

(ng/mL) (SD) 

3111.22 

(2857.53) 

2103.15 

(1973.63) 

4002.07 

(3212.15) 

Adherence to Iron Chelation Therapy (ICT) 

The overall iron chelation therapy (ICT) adherence rate was 46.91%.  A significant correlation between ICT type 

and adherence was discovered by an independent chi-square test (X2(4)=7.69, P =0.048).  Patients on combination 

therapy (n = 82) adhered at a rate of 41.67%, whereas patients on monotherapy (n= 78) adhered at a rate of 52.56% 

(Table 2). This difference was not statistically significant (Χ2(1) =1.93, P =0.165).  With Χ2(2) = 3.59, P = 0.166, 

patients who were administered injectable ICT had lower adherence rates (36.36%) than those who received oral 

ICTs (55.22%) and injectable and oral ICT (41.67%). 

 

Table 2. The number and proportion (%) of patients adherent to iron chelation therapy (ICT) by treatment type 

ICT 
Total 

participants (n) 

Adherent Patients (n 

(%)) 

Nonadherent patients (n 

(%)) 

Total (N) 162 76 (46.91%) 86 (53.10%) 

Monotherapy 78 41 (52.56%) 37 (47.44%) 

DFO 11 4 (36.36%) 7 (63.64%) 

DFP 62 32 (51.61%) 30 (48.39%) 

DFX 5 5 (100%) 0 

Combination 84 35 (41.67%) 49 (58.33%) 

DFO & DFP 82 34 (41.46%) 48 (58.54%) 

DFO & DFX 2 1 (50%) 1 (50%) 

Injectable ICT 11 4 (36.36%) 7 (63.64%) 

Combination of injectable and oral ICT 84 35 (41.67%) 49 (58.33%) 

Non-injectable ICT 67 37 (55.22%) 30 (44.78%) 

ICT: iron chelation therapy; DFO: desferrioxamine; DFP: deferiprone; DFX: deferasirox 

Health-related Quality of Life (HRQoL) 

Both the adherent and nonadherent groups’ scores for the eight domains and the overall SF-36 score were 

computed and compared (Figure 1). Overall, TDT patients scored 74.58 on the SF-36 on average, with general 

health (GH) scoring 60.71 and physical functioning (PF) ranking 84.57. All indicators of HRQoL, except for 

bodily pain (BP) and social function (SF), were significantly greater for the adherent patient than for the 

nonadherent patient (Figure 1). The adherent group’s average SF-36 score was 79.21, with dimensions that ranged 

from 66.47 for general health (GH) to 87.04 for physical functioning (PF). The nonadherent group’s average score 

on the SF-36 was 69.47, with the role limitations due to physical health (RP) and physical functional (PF) 

categories scoring the lowest at 54.94 and the highest at 81.40, respectively. 
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Figure 1. The 36-item short form survey results and their domains between transfusion-dependent 

thalassemia (TDT) patients’ adherent and nonadherent groups, together with the P-value (Mann-Whitney U 

test) 

When it came to HRQoL-related characteristics, the results showed that age, gender, working position, and 

patients’ use of ICT were all significant determinants of HRQoL (P=0.032, P=0.003, and P=0.000, respectively). 

Patients with weaker ICT adherence, those without jobs, and women all showed much lower HRQoL. Young 

adults (aged 18–25 years) and adults (aged 26–44 years) showed notably higher HRQoL scores than those in the 

older age group (aged ≥ 60years) with P = 0.026 and P = 0.016, respectively, according to the post hoc analysis 

of the Kruskal-Wallis test evaluating the pairwise comparisons of age categories on HRQoL. 

This study thoroughly investigated the relationship between ICT adherence and the HRQoL of individuals with 

transfusion-dependent thalassemia (TDT). To get an in-depth insight, two primary areas were examined in the 

present investigation: First, it assessed the ICT adherence rate among Malaysian adult TDT patients in particular. 

Second, it looked at how patients’ HRQoL was affected by their ICT adherence. This methodology guaranteed a 

comprehensive analysis of how adherence affects TDT patients’ health outcomes. The study found that adult TDT 

patients in Malaysia had a significant percentage of nonadherence to ICT of 53.09%, indicating a critical issue 

that needs particular attention.   

The Short Form-36 Health Survey (SF-36) has been used in beta-thalassemia patients [12], which supports its 

applicability for assessing HRQoL in the TDT population and enables cross-national comparison. To the best of 

our knowledge, only a small number of studies have been conducted globally to evaluate the effect of adherence 

on TDT patients’ HRQoL. This cross-sectional study’s findings also demonstrated a connection between HRQoL 

and ICT adherence. Interestingly, patients with worse adherence reported worse HRQoL.   

The current study’s ICT adherence rate, as determined by MyMAAT, was in line with values reported globally, 

which varied from 20.93% to 75.3% [7, 8, 18, 19].  Significant variables contributing to the variation in reported 

adherence rates include the discussion and argument surrounding the definition of adherence and the best ways to 

measure it [20].  Numerous earlier studies have found that oral chelators, such as DFP and DFX, have a higher 

adherence rate than injectable DFO. With adherence rates ranging from 87.2 to 100%, the rates for oral chelators 

were higher [8, 21, 22]. The range of chelators compared to injectables was 48.84 to 85.1%.  [10, 23–29]. This 

disparity in adherence indicates that the adherence rate is influenced by factors such as discomfort, annoyance, 

and adverse effects, particularly those related to parenteral administrations [30]. The findings of this study showed 

that patient adherence rates were statistically significantly impacted by the types of ICT. Interestingly, though, 

our study did not find that oral ICT was substantially better than injectable ICT or a combination of injectable and 

oral ICT in terms of adherence, even though oral ICT had a higher adherence rate. 

The findings of the research demonstrated a strong favorable relationship between adherence and HRQoL, were 

consistent with a prior study conducted in Malaysia that found that TDT patients who were taking an optimal 

dosage of DFO (which indirectly indicated higher adherence) had better QoL scores than those who were taking 

a suboptimal dosage [31]. Moreover, the research by Haghpanah et al. [25] revealed that patients with ICT 
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adherence showed a markedly better HRQoL than those with inadequate ICT adherence. Interestingly, adherent 

patients had a far greater percentage than poor adherent individuals. It is clear from the similarities between these 

studies that ICT adherence is critical to improving TDT patients’ HRQoL. Positive attitudes and perceptions of 

patients with better medication adherence may result in better management of disease-related problems [25], 

which may explain their higher HRQoL in the present investigation, particularly improved physical function, 

decreased role limitation because of physical function, raised vitality, and improved general health. Additionally, 

committed patients who receive better TDT management feel calmer and less nervous, which eventually improves 

their mental health and lessens the challenges that emotional discomfort causes them to face in their daily 

responsibilities. The social function of HRQoL and physical pain did not, however, change significantly between 

adherent and nonadherent individuals, according to our study. This outcome may be explained by the fact that 

thalassemia patients frequently endure persistent pain, weariness, and discomfort as a result of their underlying 

anemia and frequent blood transfusions. Some patients may develop asthenia and body weakness as a result of 

iron accumulation from repeated blood transfusions, often accompanied by joint and abdominal pain [32]. The 

physical discomfort and exhaustion they experience may deplete their energy and impair their social engagement. 

Our study also found substantial differences in HRQoL between age groups, even though age is frequently 

regarded as a key determinant of HRQoL [25, 33]. Adults and young adults often have better physical health and 

vigor than older persons. People are increasingly vulnerable to chronic illnesses and other health problems as they 

become older, which might have a detrimental impact on their HRQoL. A reduction in physical performance and 

HRQoL may also follow from the social isolation that older persons may face due to retirement, the loss of friends 

and family, and limited mobility [34]. These would explain the impact of nonadherence as well as the decreased 

HRQoL. It is widely acknowledged that poorer HRQoL ratings are influenced by female gender [33, 35]. In our 

study, TDT women had a considerably poorer HRQoL than males with TDT, encompassing characteristics of 

physical health, role constraints due to physical function, social activity, and bodily discomfort. Women may 

misrepresent their poor health condition in health self-reports, although studies have revealed that females suffer 

from psychiatric problems at a higher incidence than males in the population at large [36]. In addition, females 

are more prone to having low HRQoL due to their many duties, such as taking care of the home and children [37]. 

Additionally, the present investigation discovered that patients with thalassemia had significantly higher HRQoL. 

This conclusion is consistent with previous research demonstrating that occupational status had a favorable 

influence on HRQoL in individuals with diverse illnesses [38, 39]. Financial security can significantly reduce 

worry and tension associated with financial obligations, hence improving general well-being [40]. Overall, these 

three characteristics would have contributed to the influence of adherence to HRQoL in varying degrees. 

The research’s weaknesses have been noted. Initially, it was a single facility in Malaysia that carried out small-

scale research. Generally speaking, single-center research lacks the external validity and scientific rigor required 

to justify broad practice changes. Nevertheless, this is somewhat mitigated by Ampang Hospital’s standing as a 

significant hematology center in Malaysia, which allows it to specialize in TDT and access a sizable patient cohort. 

Second, patients’ self-reporting was used to evaluate the HRQoL and adherence data. Inadequately, patients may 

overstate or underestimate the intensity of their signs. Additionally, during data collection, patients may suffer 

from recollection bias. Nevertheless, these are inherent issues that are hard to resolve in this kind of research. Due 

to expensive procedures, it was also challenging to get other clinical measures that might have been utilized to 

more accurately assess the severity of the iron overload, including the MRI T2* for the liver and heart. It was not 

feasible to compare the iron burden in the heart and liver throughout the data-collecting phase because not all 

patients had access to or multiple readings of MRI T2* for the heart and liver. 

Several recommendations for enhancing adherence might be put into practice in the future, considering the low 

ICT adherence rate among TDT patients in Malaysia. Conventional thalassemia education concentrates on 

disseminating information about the condition, treatment, and DFO administration methods. Nevertheless, 

because of the medical, financial, and psychological strain, healthcare providers frequently overlook the mental 

and emotional well-being of TDT patients. The many numbers for blood transfusions, doctor follow-up, DFO 

administration, and oral iron chelators cause patients’ opinions of adherence to change over time. This emphasizes 

how crucial it is to use practical self-management strategies, as suggested by the World Health Organization, to 

empower individuals with long-term conditions to take charge of their emotional and physical well-being [41]. 

Prior research [1] also demonstrated the importance of role models in patient groups. In this context, it might be 

beneficial to create a customized multidisciplinary adherence program that includes health coaching activities. 
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Additionally, establishing a positive rapport between a patient with thalassemia and a healthcare provider is 

essential to promoting the patient’s use of ICT for the best possible therapy results [1, 42]. The connection between 

a patient and a healthcare provider is typically characterized as a fiduciary one, and a positive connection between 

a patient and a healthcare provider keeps patients motivated and helps them overcome the obstacles of ICT 

adherence and persistence, ultimately improving their well-being. Healthcare providers, including doctors, 

pharmacists, and nurses, should constantly assess their procedures to avoid patronizing behavior that would hinder 

rapport-building and incorporate deliberate efforts to strengthen their relationship.   

Conclusion 

In summary, our research showed that TDT patients in Malaysia had less than ideal ICT adherence. Additionally, 

it has been demonstrated that noncompliance with ICT dramatically lowers the entire HRQoL of TDT patients, 

except for social function and physical discomfort. Additionally, it was discovered that the patient’s HRQoL was 

greatly impacted by variables including age, gender, and employment status. Consequently, it is essential to give 

ICT adherence top priority since it immediately enhances the health and quality of life of people with TDT. To 

increase adherence, healthcare providers should create individualized treatment plans that take into account each 

patient’s particular needs and circumstances.  
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