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Abstract 

Background: Poor adherence to iron chelation may 

underlie the detrimental levels of iron overload 

previously reported among transfusion-dependent 

thalassaemia (TDT) patients in Sri Lanka. Given 

the many challenges faced by these patients and 

families, psychosocial factors may have a 

significant impact on medication adherence.  

Objective: To assess chelation adherence among 

TDT patients and explore associated psychosocial 

factors.  

Method: TDT patients, aged over 4 years, admitted 

for blood transfusion to a tertiary care hospital, as 

well as their mothers, were recruited. Medication 

adherence was assessed using a questionnaire 

adapted from Brief Adherence Rating Scale. Serum 

ferritin (SF) values were recorded as objective 

measures of non-adherence. Mental health status of 

patients and their mothers was assessed using 

Strengths and Difficulties Questionnaire (SDQ) and 

General Health Questionnaire-30 (GHQ) 

respectively. Associated psychosocial factors were 

analysed using multiple linear regression.  

Results: Fifty two patients aged 4 to 28 years 

participated. Thirty four (65%) were female. The 

average adherence rate was 90%. One fifth of 

patients had an adherence percentage less than 

80%. The mean ferritin level was 3260 ng/ml, 

whereas 46.2% of patients had SF levels exceeding 

2500ng/ml. SF levels correlated positively with 

non-adherence (r=0.34, 95%CI: 0.071-0.606, 

p=0.014). Based on multivariate analysis, 
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increasing age and lower SDQ score of patient, 

lower educational level and greater GHQ-30 score 

of mother were independent predictors of higher SF 

levels, but not of adherence rates. 

Conclusions: In the paediatric unit of National 

Hospital, Kandy, 46% of patients had SF levels 

>2500 ng/ml. There was a significant correlation

between SF levels and medication non-adherence

(r=0.34, p=0.014). On multivariate analysis,

increasing age and lower SDQ score of the patient,

lower educational level and greater GHQ-30 score

of the mother were independent predictors of

higher SF levels, but not of adherence rates.
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Introduction 

Thalassaemia is an inherited blood disorder 

resulting from defective synthesis of haemoglobin1. 

Based on transfusion requirements, thalassaemia is 

categorized into transfusion-dependent 

thalassaemia (TDT) and non-transfusion-dependent 

thalassaemia1. Although prevention programmes 

involving premarital screening have led to a minor 

attenuation in the incidence, thalassaemia still 

remains a major health burden especially in low 

and middle income countries2. An island-wide 

survey in Sri Lanka (SL) has revealed that about 

1800 patients with thalassaemia are on regular 

transfusions and around 50 new cases are born each 

year3. It has been estimated that provisions for 

thalassemia management may amount to nearly 5% 

of the health expenditure in SL4. 

Iron overload is the clinically most important 

complication of thalassaemia, which leads to 

cardiac failure, diabetes mellitus, hypothyroidism, 

hypoparathyroidism and hypopituitarism1. 

Therefore, iron overload needs to be minimized 

using careful monitoring and treatment. With the 

advent of effective iron chelation medications, iron 

overload complications have declined, improving 

life expectancy over the last few decades, 

especially in high-income countries5. However, life 

expectancy data for Sri Lankan patients are not 

available.  

https://creativecommons.org/licenses/by/4.0/
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Iron chelation was conventionally achieved using 

parenteral desferrioxamine. Patient compliance for 

was understandably poor and dictated survival 

outcomes for several decades, until the introduction 

of effective oral chelating agents - deferiprone in 

1987 and deferasirox in 20066,7. Monitoring of 

body iron status is performed routinely by 

measurement of serum ferritin at regular intervals. 

Liver iron concentration is a more accurate 

indicator of iron status utilized in high-resource 

settings1. Serum ferritin is a useful alternative as it 

is easy and inexpensive to measure repeatedly, and 

correlates reasonably well with the body iron 

burden8. Maintaining serum ferritin levels below 

2500 ng/ml has been associated with lower 

mortality, particularly in relation to cardiac deaths9.  

 

Adherence to iron chelation therapy is imperative 

in TDT, as body iron status determines prognosis9. 

Although the introduction of oral chelation agents 

revolutionized TDT management, the issue of non-

adherence has not completely left the picture. Poor 

adherence rates have been observed for deferasirox 

as well, e.g. 42% of patients displayed poor 

adherence to deferasirox in a recent Indian study10.  

 

Psychosocial factors such as the mental health of 

patients and their parents, education and financial 

status may also play a significant role in 

determining adherence11. The stress imposed by 

regular hospitalization, blood transfusions, as well 

as concerns related to body image, health and life 

expectancy would predispose TDT patients to 

mental health issues. A recently published Sri 

Lankan study reported that lack of family support, 

longer duration of hospital stay and female 

gender were associated with both depression and 

quality of life among thalassaemia patients12. 

Detrimentally high serum ferritin levels reported 

previously in SL place these thalassaemia patients 

at risk of developing iron overload complications at 

an early age3. As psychosocial attributes of these 

patients are potentially modifiable, insight 

regarding such factors underlying medication 

adherence would enable tailoring of strategies to 

enhance outcomes.  

 

Objectives 

The objectives of this study were to assess 1) the 

non-adherence to iron chelation and 2) 

psychosocial factors associated with non-adherence 

among TDT patients. 

 

Method 

Study design, setting and participants: This was 

an observational study, conducted at the Paediatric 

Unit of National Hospital, Kandy. All transfusion-

dependent thalassaemia patients admitted for their 

routine blood transfusion, over a period of 3 

months, and their accompanying mothers were 

included as participants. Children < 4 years and any 

patients who were acutely ill were excluded.  

 

Measures: A 4-part questionnaire, including 

background information (Part 1), assessment of 

medication adherence (Part 2), assessment of the 

mental health status of the patient (Part 3) and 

assessment of the mental health status of the 

mother (Part 4), was used.  

 

Strengths and Difficulties Questionnaire (SDQ): 
Sinhala- and Tamil-translated and validated 

versions of the SDQ, a 25-item screening 

questionnaire widely used in mental health research 

on children over 3 years, was selected as the 

measure of mental health problems among the TDT 

patients during the preceding 6 months13. For 

children younger than 11 years, the parent-report 

version was used, whereas for literate children aged 

over 11 years, the self-administered version was 

provided. This questionnaire assesses five areas 

viz. emotional problems, conduct problems, 

hyperactivity, peer problems and pro-social 

attributes using five items for each area. Response 

to each item is given a score out of 2. The sum of 

scores on the first four areas generates a “total 

problems score” out of a maximum of 40. Although 

the self-report version of SDQ was originally 

developed for children aged 11 to 16 years, it has 

been tested on young adults, demonstrating 

equivalent psychometric properties14.  

 

Medication adherence assessment: To assess 

adherence to iron chelation therapy, both subjective 

and objective measures were used. A subjective 

measure of adherence was obtained by 

interviewing the patient and the mother separately 

regarding the amount of chelation medication (both 

oral and parenteral) taken by the patient during the 

previous 6 months. For children less than 11 years 

old, only the mother’s report was obtained. The 

participant’s account of the number of days where 

medication was missed or taken in reduced 

amounts were critically analysed and the clinician 

determined the percentage of adherence based on 

this. This assessment method was adapted from the 

Brief Adherence Rating Scale15. A consultant 

psychiatrist was involved in designing the 

interview, to ensure that it was conducted in a non-

threatening and facilitative manner. The first fifteen 

patients in the study were interviewed by both a 

consultant paediatrician and a medical officer 

independently, and their ratings were compared. As 

the ratings were not markedly different, the 

medical officer proceeded with the rest of the data 

collection. The average of the percentages reported 

by the mother and the patient was termed the 

‘adherence percentage’. Non-adherence percentage 

is equal to 100% minus ‘adherence percentage’. As 

an objective biochemical indicator of the adequacy 
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of chelation and an indirect measure of medication 

adherence, recent serum ferritin levels were 

recorded. Serum ferritin is routinely monitored 

once every three months for most patients in this 

centre. Last measured ferritin level and the level 

measured 6 months before that were abstracted 

from patient’s monitoring records. The average of 

the above two ferritin levels was used in analyses. 

Serum ferritin in our centre is measured using 

Enhanced Chemiluminescence Immunoassay.   

 

General Health Questionnaire (GHQ)-30: The 

translated and validated versions of the GHQ-30, a 

30 item self-rated screening tool, was used to 

assess the mental health status of the mothers of 

TDT patients16. GHQ-30 assesses potential non-

psychotic psychiatric disorders and focusses on two 

main areas i.e. inability to carry out normal 

functions, and the appearance of new and 

distressing phenomena. It does not endorse any 

subscales, but an overall score can be calculated 

using the sum of scores for the 30 items. Different 

scoring criteria have been used with the GHQ-30, 

but for the purpose of this study, Likert scoring 

method, which was used during the validation of 

the Sinhala translation16, was adopted. Higher GHQ 

scores indicate a greater degree of mental health 

problems. Clinical cut-offs for GHQ-30 have not 

been validated in the local setting so far.  

Procedure: The questionnaires were administered 

to patients (and their mothers) admitted for routine 

blood transfusions.  

 

Ethical issues: Ethical approval was obtained from 

the Research and Ethical Review Committee of 

General Hospital (Teaching) Kandy (ERC No. 

THK/ERC/08/2019). Informed written consent was 

obtained from the mothers of all the subjects. For 

those aged over 16 years, consent of the patients 

was also taken in writing. No personally 

identifiable information was recorded. 

 

Statistical analysis: All data were entered into the 

Statistical Package for the Social Sciences-20th 

version. Descriptive statistics were reported for 

both predictor and outcome variables. Multiple 

linear regression analyses were performed for two 

outcome variables - non-adherence percentage and 

serum ferritin level- separately. Statistical 

significance was set at a p-value of 0.05.  

 

Results 

Socio-demographic profile 

Fifty two TDT patients participated in the study, of 

whom, 34 (65%) were female. The patients ranged 

in age from 4 to 28 years, with a mean of 15.5 

years (SD=7.5). The age and gender distribution of 

the sample is further demonstrated in Table 1.  

 

                Table 1: Age and sex distribution of transfusion-dependent thalassaemia patients (n=52)              

Gender Age (years) 

10 or less 11-16 17-21 Over 21 Total 

Female n (%) 09 (26.5) 09 (26.5) 06 (17.6) 10 (29.4) 34 (100.0) 

Male n (%) 07 (38.9) 02 (11.1) 05 (27.8) 04 (22.2) 18 (100.0) 

Total n (%) 16 (30.8) 11 (21.2) 11 (21.2) 14 (26.9) 52 (100.0) 

 

With regard to parental level of education, the 

average number of years of education was 9.5 years 

(SD=3.9) for mothers and 10 years (SD=2.9) for 

fathers; this difference was not statistically 

significant (t=-1.32, p=0.193). The average 

monthly income of both parents was 31,000 Sri 

Lankan rupees (SD=18,870) whereas the average 

monthly expenditure attributed to the disease was 

4760 rupees (SD=5209). Monthly expenses on 

treatment, expressed as a percentage of the total 

income, ranged from 2.5% to 75%. The distance 

from the hospital to the patient’s residence ranged 

from 1km to 160km, with a mean of 50km. Patients 

had spent on average 14.4 days (SD=5) in hospital 

during the last 6 months. Eighteen (35%) patients 

had at least one sibling affected by thalassaemia 

major.  

 

Adherence rates and ferritin levels   
Percentage of adherence to iron chelation over the 

preceding 6 months ranged from 58% to 100%, 

with an average of 90% (SD=10.3%). Table 2 

demonstrates further the different levels of 

adherence among the patients.  

 

Table 2: Distribution of adherence levels among  

TDT patients (n=52) 

Adherence level n (%) 

100% 13 (25.0) 

95-99.9% 11 (21.2) 

90-94.9% 08 (15.4) 

80-89.9% 10 (19.2) 

<80% 10 (19.2) 

 

The mean adherence rate for patients who were on 

subcutaneous desferrioxamine treatment was 

82.5%; the corresponding value for those only on 

oral agents was 91.4%. This difference was 

statistically significant (t=-2.1, p=0.035). Common 

reasons cited for missing medications were poor 

tolerability of the drug (34%) and travelling (27%).  

The mean ferritin value of patients was 3260 ng/dl 

(SD=2112, Range= 612 ng/dl to 8810 ng/dl). Table 

3 demonstrates further the different levels of serum 

ferritin values in the sample.  
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Based on ferritin values 6 months apart, there was a 

mean drop of 77ng/dl (SD=1848) over this period, 

which was statistically non-significant (p=0.424). 

55.8% of patients showed a falling trend in ferritin 

levels. Patients on subcutaneous desferrioxamine 

had higher ferritin levels compared to those only on 

deferasirox (4950 vs. 2990 ng/dl, t=2.3, p=0.021). 

 
Figure 1 illustrates the correlation between serum 

ferritin values and non-adherence rates; there is a 

statistically significant positive correlation 

(r=0.339, 95%CI: 0.071-0.606, p=0.014).  

 

 
Psychological profile of patients and mothers 

On a scale of 0 to 40, patients’ SDQ scores ranged 

from 0 to 22; the mean SDQ score of the 52 

patients was 9.9 points (SD=4.8). Based on cut-off 

points for normal, borderline and clinical ranges of 

emotional and behavioural problems, 3 patients 

(5.8%) and 6 patients (11.5%) fell into clinical and 

borderline ranges respectively. GHQ-30 was 

completed and returned by 49 parents. Parental 

GHQ scores ranged from 0 to 58, the mean being 

26.5 points (SD=15). 

 

Psychosocial correlates of non-adherence and 

serum ferritin levels 

Results from univariate and multivariate analyses 

of predictors of non-adherence percentage are 

summarized in Table 4. A significant univariate 

association was observed between older patient age 

and poor adherence. Significance of this 

association disappeared when adjusted for other 

variables; none of the 7 predictor variables fitted in 

this model showed statistically significant 

independent contributions to non-adherence. This 

model was a poor fit, with an adjusted R square of 

0.064 (p=0.2). 

Table 4: Adjusted and unadjusted relationships between predictor variables and adherence rates (n=49) 

Variable Unadjusted univariate analysis Adjusted linear regression analysis 

Beta (SE) p value Beta (SE) p value 

Age -0.4 (0.2) 0.046* 0.25 (0.23) 0.288 

Sex 4.2 (3) 0.166 -5 (3.2) 0.126 

Mother’s education -0.62 (0.3) 0.082 -0.8 (0.6) 0.168 

Father’s education 0.15 (0.5) 0.752 0.8 (0.7) 0.281 

Family income -0.007 (0.01) 0.356 0.0003 (0.001) 0.693 

SDQ total score 0.3 (0.3) 0.314 -0.35 (0.32) 0.277 

GHQ-30 score -0.08 (0.1) 0.414 0.16 (0.1) 0.131 

Note: Unstandardized beta coefficients (Standard errors) and p values from both univariate and multivariate 

linear regressions are presented. For sex, female=0, male=1. Adjusted R square for the multiple linear 

regression is 0.064 (p=0.206) indicating a poor model fit. *p<0.05 

 

Multivariate analysis of psychosocial predictors of 

serum ferritin levels revealed that increasing age 

and lower SDQ score of the patient, and lower 

educational level and greater GHQ-30 score of the 

mother were independent predictors of greater iron 

burden. Gender, father’s educational level and 

parental income were not associated. This model 

showed a good fit, because 42% of the variance of 

serum ferritin levels could be explained by the 

above variables. Table 5 summarizes these 

regression results along with unadjusted univariate 

relationships. 

 



Non-adherence to chelation therapy and associated … Sri Lanka Journal of Child Health, 2021; 50(1): 116-123 

 

120 

 

Table 5: Adjusted and unadjusted relationships between predictor variables and serum ferritin levels (N=49) 

Variable Unadjusted univariate analysis Adjusted multivariate analysis 

Beta (SE) p value Beta (SE) p value 

Age 114 (36) 0.003* 77 (37) 0.043* 

Sex 297 (620) 0.633 -100 (508) 0.845 

Mother’s education -283 (63) <0.001* -360 (91) <0.001* 

Father’s education -214 (97) 0.033* 170 (116) 0.153 

Family income -0.011 (0.016) 0.486 0.022 (0.016) 0.167 

SDQ total score -118 (59) 0.053 -105 (58) 0.048* 

GHQ-30 score 16.8 (20) 0.426 38 (18) 0.030* 

Note: Unstandardized beta coefficients (Standard errors) and p values from both univariate and multivariate 

linear regressions are presented. For sex, female=0, male=1. Adjusted R square for the multiple linear 

regression is 0.422 (p<0.001) indicating a good model fit. * p<0.05 

 

Discussion 

Despite advances in its assessment and treatment, 

iron overload poses an unrelenting challenge to the 

clinicians managing TDT patients1. Bone marrow 

transplantation, the only curative treatment avenue 

for TDT, remains unavailable and unaffordable for 

most patients in Sri Lanka4. Therefore, TDT 

patients in Sri Lanka rely on medical management 

involving blood transfusions and iron chelation 

therapy. In our centre, serum ferritin levels are 

monitored three monthly and dose escalation done 

accordingly. Despite such monitoring protocols, a 

dismayingly high degree of iron burden was 

revealed in this study. Whilst it is generally 

recommended to maintain serum ferritin levels 

below 2500 ng/dl, almost half (46.2%) of patients 

in this centre showed levels exceeding this range1. 

Some evidence recommends maintaining ferritin 

levels even below 1000 ng/dl to achieve further 

clinical advantages17. Only 3.8% of patients in our 

centre were in this range.  

 

There are several limitations to the utility of ferritin 

in monitoring of iron burden, to be borne in mind. 

It may rise in the context of inflammation or liver 

damage, falsely indicating inadequacy of chelation 

therapy18. Moreover, a non-linear relationship 

between serum ferritin level and body iron stores 

has been observed at higher ferritin levels19.  

 

Adherence rates reported in this study are 

inadequate, given the prognostic implications. The 

actual adherence rates may be even lower as 

participants might have overstated adherence 

levels. Higher adherence rates have been reported 

previously for deferasirox in certain developed 

countries; mean adherence rates from Spain and 

USA were 92% and 97% respectively20,21. In the 

latter study, 90% adherence was reported by 90% 

of patients while in the former study, 55% of 

patients had maintained 90% adherence throughout 

the duration of follow up. In comparison, 61.6% of 

patients in the present study claimed to be at least 

90% adherent. Lower rates have also been reported 

elsewhere; the overall rate of adherence in Jordan 

was 73%22. However, what levels of adherence 

amount to “good adherence” and “poor adherence” 

remain unclear11.  

 

Only a handful of studies have explored 

psychosocial factors underlying medication 

adherence in TDT11. The available few studies have 

consistently demonstrated an association between 

older age and poor adherence11. As medication 

adherence among younger children is more a 

function of parental involvement than children’s 

compliance, adherence rates are likely to be better 

among younger patients.  

 

Mother’s level of education being the most 

significant predictor of good adherence reflects the 

pivotal role played by mothers of TDT patients in 

their care. Despite recent changes in sex roles of 

parents in child care mainly in Western cultures, 

mothers still shoulder much of the practical burden 

of caring for children in Asian cultures like Sri 

Lanka, while fathers focus on earning a living23.  

 

Mental health measures of both the parent and the 

patient were significantly associated with chelation 

adequacy. The association between poor mental 

health of the parent and non-adherence may be 

bidirectional; parents with mental health issues 

may not be able to properly attend to their children 

and conversely, caring for patients with poor 

adherence and iron overload complications would 

be taxing and lead to greater parental distress.  

 

Greater levels of mental health problems among 

children being associated with better compliance 

seems counterintuitive. However, a similar 

observation has been made previously in Turkey as 

well24. We postulate two theories to explain this 

phenomenon. On the one hand, parents of children 

with more behavioural issues may get more 

involved with the medical care of their children, 

leading to better chelation adequacy. On the other 

hand, children who are more conscious about their 

disease may adhere to treatment better, despite 

having greater psychological distress. Since 17.3% 

of TDT children demonstrated considerable mental 

health problems, it is important that they receive 
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appropriate psychological support. Screening these 

patients for psychological issues at regular 

intervals, and referring to mental health services 

accordingly, would improve their quality of life. It 

should also be noted that although the SDQ, the 

measure selected to assess patients’ mental health, 

has been tested on young adults previously, the 

interpretation of its scores in this older age range is 

contentious14. However, it is generally observed 

that TDT patients who are followed up at paediatric 

wards are a relatively homogenous group in this 

respect.   

 

Although a positive correlation was demonstrated 

between serum ferritin and non-adherence levels, 

the strength of this correlation is not very marked. 

An important consideration in this respect is the 

questionable efficacy of the drug formulations 

available in Sri Lanka. Deferasirox, the only oral 

chelation drug available in the state sector, comes 

in a dispersible tablet form which requires 

dissolution in an appropriate liquid prior to 

ingestion. It should be taken early in the morning at 

least 30 minutes prior to a meal.  Even though, over 

the recent years, film-coated tablet formulations 

with better tolerability and bioavailability have 

been introduced, they are not available in the state 

sector in Sri Lanka25. Making more tolerable 

formulations of deferasirox available may therefore 

be another important future step towards improving 

medication adherence among TDT patients.  

 

The small sample size of this study is a major 

limitation to drawing inferences about TDT 

patients. Adherence rates reported by patients and 

mothers are likely to be biased, and should be 

interpreted cautiously. Some of the relationships 

investigated in the study, such as the relationship 

between non-adherence and ferritin levels, and the 

factors associated with non-adherence, may be 

affected by many confounding variables not 

studied herein. Therefore, the conclusion that 

psychosocial factors significantly predict non-

adherence is not robust.  

 

Unacceptably high serum ferritin levels and poor 

medication adherence envisage poor long-term 

outcomes for TDT patients. Older age and better 

mental health status of the patient, as well as lower 

educational level and poor mental health status of 

the mother were independent predictors of 

inadequate iron chelation. Interventions to improve 

drug adherence should therefore target older 

children and mothers with lower educational level. 

Evaluating and addressing the mental health issues 

of parents and TDT patients are also recommended. 

As patients seem to poorly tolerate the available 

chelation tablets, making more tolerable 

formulations available may potentially improve 

adherence. Future research, enrolling patients from 

multiple centres and expanding upon the 

psychosocial and drug regimen-related predictors, 

is recommended.  

 

Conclusions 

In the Paediatric Unit of National Hospital, Kandy, 

46% patients had serum ferritin (SF) levels >2500 

ng/ml. There was a significant correlation between 

SF levels and medication non-adherence (r=0.34, 

p=0.014). On multivariate analysis, increasing age 

and lower SDQ score of the patient, lower 

educational level and greater GHQ-30 score of the 

mother were independent predictors of higher SF 

levels, but not of adherence rates. 
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