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defect results in red blood cell destruc-
tion leading to chronic anemia. Thalas-
semia is a global public health problem, 
with an estimated 900,000 babies with 
this disorder expected to be born during 
the next 20 years. The incidence of he-
moglobin (Hb) E approaches 60% of the 
population in many regions of Southeast 
Asia (Vichinsky, 2005). In Thailand, about 
30-40% of the population are carriers of 
alpha- or beta-thalassemia. One percent 
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Abstract. Thalassemia is a chronic hereditary disease in which patients with severe 
disease present with anemia during their first year of life.  In Thailand, stem cell 
transplantation is not an option for most patients. Supportive treatments, such 
as blood transfusions and iron chelation are used. Little data exists regarding 
the Health Related Quality of Life (HRQoL) of these patients. We conducted a 
study of the four dimensions of quality of life: physical, emotional, social, and 
role (school) functioning, using the PedsQLTM 4.0 Generic Core Scale to measure 
the HRQoL among thalassemic patients at the Hematology Unit, Department of 
Pediatrics, Phramongkutklao Hospital, during December 1, 2006 - November 30, 
2007 to evaluate the quality of life in thalassemic patients treated with three iron-
chelating agents. Forty-nine thalassemic patients were enrolled and treated with 
iron-chelating agents. The mean (SD) age of the patients was 10.61 years (4.33).  
Fifteen thalassemic patients were treated with desferrioxamine, 18 with deferiprone 
and 16 with deferasirox.  The quality of life (QOL) results show the mean (SD) total 
summary score was 74.35 (12.42). For the psychosocial health summary, the social 
and school functioning scores were 85.40 (16.67) and 62.14 (15.84), respectively.  
The QOL scores of the patients who received desferrioxamine, deferiprone and 
deferasirox were 75.29 (9.09), 73.91 (15.25) and 73.98 (12.32), respectively (p = 0.94). 
The QOL had no significant differences by age, gender, type of thalassemia or 
serum ferritin level. Multivariate regression analysis showed no significant dif-
ferences in clinical severity, age of onset or pre-transfusion hematocrit levels. 
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INTRODUCTION

Thalassemia is an inherited blood dis-
order characterized by a defect in globin 
chain synthesis in red blood cells. This 



souTHeasT asian J TRop med pubLic HeaLTH

952 Vol  42  No. 4  July  2011

of the Thai population have thalassemia. 
The combination of thalassemia and any 
of the various hemoglobinopathy genes 
results in more than 60 thalassemic syn-
dromes, with varying clinical severity 
(Panich et al, 1992). The disorders can be 
classified by severity of clinical signs and 
degree of anemia. Hematopoietic stem cell 
transplantation is a curative treatment for 
severe thalassemia, but is limited to hu-
man leukocyte antigen (HLA)-identical 
donors (Resnick et al, 2007). Blood transfu-
sions and chelation are necessary in severe 
patients, especially during childhood, in 
order to promote growth and prevent 
bone deformities (Borgna-Pignatti, 2007). 
Beta-thalassemia major patients success-
fully treated with transfusion who have 
good compliance with iron-chelation 
therapy have long-term survival pros-
pects (Ceci et al, 2006; Daar and Pathare, 
2006). Patients who receive oral chelation 
therapy, ie, deferasirox, have satisfactory 
results (Cappellini and Piga, 2008) which 
results in a positive impact on their daily 
lives (Cappellini et al, 2007). Oral iron che-
lators such as deferiprone and deferasirox, 
are now available in Thailand. However, 
there is little available data regarding the 
Health Related Quality of Life (HRQoL) 
in thalassemic children. This study aims to 
assess the HRQoL of thalassemic children 
who are receiving blood transfusions and 
iron chelation.

MATERIALS AND METHODS

A cross-sectional study was conduct-
ed among children and adolescents with 
thalassemia at Phramongkutklao Hospital 
from December 2006 to November 2007. In 
this institution, desferrioxamine was the 
standard iron chelation method. The oral 
iron chelators deferasirox and deferiprone 
were introduced for thalassemia patients 

in May and November 2006, respectively.  
Patients were approached as they pre-
sented for blood transfusions. Written 
parental informed consent and the child’s 
assent were obtained prior to their par-
ticipating in the study. The study was ap-
proved by the Phramongkutklao Hospital 
Ethics Committee. Inclusion criteria were 
thalassemic patients 6-18 years of age who 
regularly received blood transfusions, had 
a serum ferritin level >1,000 ng/ml and 
were being treated with iron chelation.
Sample size calculation

The sample size required for the 
study was calculated using the formula 
by Lemeshow et al (1990). The sample size 
should not be <30 times the total number 
of independent variables. In a previous 
study (Thavorncharoensap et al, 2010) at 
least one of the two independent variables 
were correlated with quality of life (pre-
transfusion Hb level or age), so the total 
sample size required was at least 30.
Research instruments

A quality of life assessment was 
performed using the Pediatric Quality of 
Life InventoryTm (PedsQLTm) 4.0 Generic 
Core Scale (Thai version). The PedsQL 
4.0 includes parallel child self-reports 
(age ranges 5-7, 8-12 and 13-18 years) and 
parental proxy reports (age ranges 2-4, 
5-7, 8-12 and 13-18 years). Children aged 
5-7 years were interviewed by trained 
interviewers. The parents answered par-
ent poxy questionnaires. This instrument 
has 23 items, consisting of 8 items on 
physical functioning, 5 items on emotional 
functioning, 5 items on social functioning 
and 5 items on school functioning. Each 
scale has a score ranging from 0-100, with 
a higher score indicating higher QOL. 
Data analysis

Data were analyzed by Microsoft Ex-
cel 2003 and SPSS (Statistical Package for 
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the Social Sciences) program version 13.0. 
Clinical characteristics of the patients, 
total HRQoL score, and summary scores 
were reported as means and standard 
deviations (SD). Pearson’s correlation, chi-
square, ANOVA, and t-test were used to 
examine the relationship between HRQoL 
and clinical data. Factors influencing the 
quality of life were later examined by mul-
tiple regression analysis. For this study, a 
patient was classified as having a severe 
condition if any of the following applied: 
1) his/her age at onset of anemia was <2 
years, and age at first transfusion was 
<4 years; 2) a pre-transfusion hematocrit 
(Hct) level was <20%; or 3) having been di-
agnosed with homozygous b-thalassemia. 
With respect to pre-transfusion Hct level, 
a Hct < 20% was classified as a low blood 
transfusion regimen and a Hct > 20% as 
a high transfusion regimen.

RESULTS

The demographic and clinical char-
acteristics of the 49 patients are presented 
in Table 1. The mean age was 10.6 years; 
30 patients (61%) were male; and 39 pa-
tients (80%) were in primary or secondary 
school. Patients were more likely to have 
b-thalassemia/Hb E (75%). Eighty-one 
percent of patients received the high trans-
fusion regimen, and the mean (SD) serum 
ferritin level was 2,473.92 (1,247.38). There 
were 15 thalassemic patients treated with 
desferrioxamine, 18 with deferiprone and 
16 with deferasirox. Thirty patients (61%) 
were classified as having a severe type of 
thalassemia.

The HRQoL scores based on child-self 
reports compared to proxy reports are pre-
sented in Table 2. The mean (SD) for the 
total summary scores of the child self-re-
ports and proxy reports were 74.35 (12.42) 
and 68.41 (13.67), respectively (p = 0.001). 

When looking at the two summary scores, 
the means (SD) for physical function-
ing and psychological health were 72.32 
(17.24) and 75.44 (13.78), respectively. On 
the subscale for psychosocial health, the 
study revealed social functioning scored 
the highest (mean = 85.40; SD = 16.67), 
followed by emotional functioning (mean 
= 78.77; SD = 18.35); school functioning, 
scored the lowest (mean = 62.14; SD = 
15.84).

Table 3 shows the HRQoL scores from 
the child self-report questionaire, classi-
fied by patient characteristics. Younger 
patients were more likely to have higher 
total summary scores than older patients. 
When looking at each summary score, 
gender, age, diagnosis, severity, iron 
chelation treatment, serum ferritin level, 
type of payment and education level were 
not significantly related to each other  
(p > 0.05).

Relationships between HRQoL scores 
and patient characteristics are presented 
in Table 4 and calculated with the Pear-
son’s correlation coefficient. Serum fer-
ritin, pretransfusion Hct level, age, diag-
nosis, type of iron chelation and type of 
payment were not significant predictors 
of HRQoL.

Table 5 shows the results of multivari-
ate regression analysis of the examined 
factors associated with the total summary 
score. Severity, age and pretransfusion Hct 
level were not significant predictors of 
HRQoL (ie, total summary score).

DISCUSSION

Assessment of HRQoL among thal-
assemic patients in this study showed 
psychosocial health had a higher score 
than physical health, especially emotional 
functioning, which differs from the find-
ings of a previous study (Pakbaz et al, 
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Clinical characteristics of thalassemia patients  n = 49 (SD)

Age (years)a 10.61  (4.33)
Genderb 
 Male 30  (61.2)
 Female 19  (38.8)
Age (years)b

 2-4 4  (8.2)
 5-7 8  (16.3)
 8-12 17  (34.7)
 13-18 20  (40.8)
Diagnosisb

 b-thalassemia/Hb E 37  (75.5)
 Homozygous b-thalassemia 7  (14.3)
 Hemoglobin H disease 5  (10.2)
Age at onset of anemia (months)a  35.45  (29.81)
Age at first transfusion (years)a  3.22  (2.38)
Type of blood transfusionb

 Low transfusion regimen (Hct < 20%) 9  (18.4)
 High transfusion regimen (Hct > 20%) 40  (81.6)
Pre-transfusion Hct levela 24.67  (2.59)
Serum ferritin levela (ng/ml) 2,473.92  (1,247.38)
Iron chelation treatmentb

 Desferrioxamine 15  (30.6
 Deferiprone 18  (36.7)
 Deferasirox 16  (32.7)
Severityb

 Yes 30  (61.2)
 No 19  (38.8)
Education levelb

 Kindergarten 5  (10.2)
 Primary school 19  (38.8)
 Secondary school 20  (40.8)
 Higher than secondary school 5  (10.2)
Type of paymentb

 Out-of-pocket 9  (18.4)
 Civil Servant Medical Benefit Scheme 14  (28.6) 
 Universal Coverage 26  (53.1) 

Table 1
Patient characteristics.

aData given as mean (SD); bValues are presented as number (percentage)  

2005; Messina et al, 2008). The medi-
cal therapy of these patients should be 
supplemented with psychological aid 
and psychiatric treatment (Messina et al, 

2008). The recognition and management 
of the psychological problems that accom-
pany chronic physical illnesses, includ-
ing thalassemia, will optimize treatment  
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outcomes and HRQoL (Shaligram et al, 
2007).

Ismail et al (2006) used the PedsQL 4.0 
Generic Core Scale to assess the HRQoL in 
thalassemic patients and healthy children. 
The mean (SD) total summary scores in 
thalassemic and healthy children were 
68.91 (12.12) and 79.76 (11.60), respec-
tively. HRQoL scores obtained from the 
present study were somewhat higher. This 
might  be due to differences in country-
specific characteristics. Another reason 
that could account for the difference in 
HRQoL scores between the previous study 
(Ismail et al, 2006) and this study is that 
most of the patients had thalassemia in-
termedia. About 75% and 10% were diag-
nosed with b-thalassemia/Hb E and Hb H 
disease, respectively, and 80% of them 
had received a high transfusion regimen.

When looking at subdomains of 
HRQoL, the school functioning subscale 
scored the lowest. Frequently missing 
school for hospital visits, and a lack of 
energy when performing academic activi-
ties, had a significant negative impact on 
the children’s HRQoL.

From a previous study, iron chela-
tion therapy (ICT) with desferrioxamine 

and deferiprone appeared to negatively 
impact HRQoL (Payne et al, 2008). The 
HRQoL of oral administration of an iron-
chelating agent, such as deferasirox, a 
once-daily oral treatment, was high when 
compared with subcutaneous infusion 
of desferrioxamine (Osborne et al, 2007). 
In the present study, 82% of the patients 
receiving ICT were covered by the Civil 
Servant Medical Benefit Scheme or Uni-
versal Coverage, while 18% paid out-of-
pocket; the HRQoL scores for each of the 
ICT groups were not different (p = 0.94). 
Higher scores were found for social and 
emotional functioning, while school func-
tioning was the lowest.

A limitation of this study, as previ-
ously mentioned, is the absence of HRQoL 
scores for healthy children in Thailand. 
As a result, the true magnitude of thalas-
semia’s impact on HRQoL is difficult to 
estimate. Another limitation was the pur-
posive sampling of the setting might limit 
the extent to which the results could be 
extrapolated to patients in other settings. 
Further research of qualitative and quan-
titative type using validated instruments 
among patients receiving iron-chelating 
therapy are needed to further understand 

Quality of life domain Child self-report   Proxy p-value 
   (n = 49) (n = 49)
  
   Mean ± SD Mean ± SD
  
Total summary score 74.35 ± 12.42 68.41 ± 13.67 0.001 
 Physical functioning 72.32 ± 17.24 66.07 ± 18.50 0.004 
 Psychosocial health 75.44 ± 13.78 69.65 ± 13.25 0.005 
  Emotional functioning 78.77 ± 18.35 75.30 ± 17.89 0.200 
  Social functioning 85.40 ± 16.67 76.02 ± 18.02 0.001 
  School functioning 62.14 ± 15.84 57.65 ± 17.20 0.087

Table 2
Quality of life scores, child self-report vs proxy.
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 b SE (b) p-value

Constant 57.295 17.780 0.002
Severitya -3.566 3.685 0.338
Age (years) 0.177 0.419 0.675
Pretransfusion Hct level (%) 0.671 0.700 0.343

Table 5
Multivariate regression analysis result.

R2 = 0.048; Y = Ln (total summary score)        
aAge at onset <24 months and age at first transfusion <4 years 

issues and improve patient HRQoL (Abetz 
et al, 2006).

In conclusion, the quality of life of 
thalassemic children showed improve-
ment in psychosocial health, and social 
functioning with treatment. The three 
iron-chelating agents showed no differ-
ences in impact on the HRQoL.

ACKNOWLEDGEMENTS 

The authors wish to thank Dr James 
Varni and the Mapi Research Institute 
for the use of Pediatric Quality of Life 
(PedsQL 4.0) questionaire. We are grate-
ful to Dr Montarat Thavorncharoensap 
for the PedsQLTm 4.0 Generic Core Scale 
Thai version, and Miss Supak Caengow 
for her contribution in performing the 
analyses. Our gratitude is also extended 
to the children, adolescents and parents 
who participated in this study.

REFERENCES

Abetz L, Baladi JF, Jones P, Rofail D. The impact 
of iron overload and its treatment on qual-
ity of life: results from a literature review. 
Health Qual Life Outcomes 2006; 4: 73.

Borgna-Pignatti C. Modern treatment of thal-
assaemia intermedia. Br J Haematol 2007; 
138: 291-304.

Cappellini MD, Bejaoui M, Agaoglu L, et al. 
Prospective evaluation of patient-reported 
outcomes during treatment with defera-
sirox or deferoxamine for iron overload in 
patients with beta-thalassemia. Clin Ther 
2007; 29: 909-17. 

Cappellini MD, Piga A. Current status in iron 
chelation in hemoglobinopathies. Curr Mol 
Med 2008; 8: 663-74. 

Ceci A, Baiardi P, Catapano M, et al. Risk factors 
for death in patients with beta-thalassemia 
major: results of a case-control study. Hae-
matologica 2006; 91: 1420-1.

Daar S, Pathare AV. Combined therapy with 
desferrioxamine and deferiprone in beta 
thalassemia major patients with transfu-
sional iron overload. Ann Hematol 2006; 
85: 315-9.

Ismail A, Campbell MJ, Ibrahim HM, Jones GL. 
Health Related Quality of Life in Malay-
sian children with thalassaemia. Health 
Qual Life Outcomes 2006; 4: 39.

Lemeshow S, Hosmer DW, Klar J, Lwanga SK. 
Adequacy of sample size in health studies. 
Chichester: John Wiley and Sons, 1990.

Messina G, Colombo E, Cassinerio E, et al. Psy-
chosocial aspects and psychiatric disorders 
in young adult with thalassemia major. 
Intern Emerg Med  2008; 3: 339-43.

Osborne RH, De Abreu Lourenco R, Dalton A, 
et al. Quality of life related to oral versus 
subcutaneous iron chelation: a time trade-
off study.Value Health 2007; 10: 451-6.



HRQoL in THai THaLassemic cHiLdRen

Vol  42  No. 4  July  2011 959

Pakbaz Z, Treadwell M, Yamashita R, et al. 
Quality of life in patients with thalasse-
mia intermedia compared to thalassemia 
major. Ann NY Acad Sci 2005; 1054: 457-61.

Panich V, Pornpatkul M, Sriroongrueng W. 
The problem of thalassemia in Thailand. 
Southeast Asian J Trop Med Public Health 
1992; 23 (suppl 2): 1-6. 

Payne KA, Rofail D, Baladi JF, et al. Iron 
chelation therapy: clinical effectiveness, 
economic burden and quality of life in 
patients with iron overload. Adv Ther 2008; 
25: 725-42.

Resnick I B, Aker M, Tsirigotis P, et al. Allogeneic 
stem cell transplantation from matched re-
lated and unrelated donors in thalassemia 

major patients using a reduced toxicity 
fludarabine-based regimen. Bone Marrow 
Transplant 2007; 40: 957-64.

Shaligram D, Girimaji SC, Chaturvedi SK. 
Psychological problems and quality of 
life in children with thalassemia. Indian 
J Pediatr 2007; 74: 727-30.

Thavorncharoensap M, Torcharus K, Nuch-
prayoon I, Riewpaiboon A, Indaratna K, 
Ubol BO. Factors affecting health-related 
quality of life in Thai children with thal-
assemia. BMC Blood Disorders 2010; 
10: 1.

Vichinsky EP. Changing patterns of thalassemia 
worldwide. Ann NY Acad Sci 2005; 1054: 
18-24.


