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ABSTRACT 
 
Thalassaemia is a hereditary disorder which results in reduced production of haemoglobin. This disease is a major 
public health problem. It was reported from Malaysia in 2011 that there were nearly 4,800 registered 
thalassaemics. The current study was carried out to determine the level of awareness on thalassaemia among the 
students of Royal College of Medicine Perak, University Kuala Lumpur, Ipoh, Malaysia. This is a cross-sectional 
study. Students were then distributed a pretested questionnaire about thalassaemia. The results were analyzed using 
SPSS 17.0. Out of 281 students, 41%, 41% and 18% were pharmacy students, MBBS students and nursing students 
respectively. Most (72%) of the respondents were female. The mean knowledge score of nursing students was 
highest 5.39±1.51, out of a maximum of 7, compared to MBBS students 5.18±1.15 and pharmacy students 
3.76±1.57. However, the mean attitude score of nursing (2.98±1.14) and MBBS (2.98±1.26) students was highest 
and same out of maximum of 5, but not much different compared to pharmacy students 2.69±1.25. Male students 
had higher level of knowledge on thalassaemia compared to female students. However, female students possessed 
better attitude when compared to male students. Only 8 students (3%) had an excellent knowledge and attitude. 
Most of them showed high knowledge level but lack of attitude. Although, current study population level of 
knowledge is not directly proportional to level of attitude. Since Malaysia is a multiracial country with different 
cultural and religious believe should be carefully taken into consideration for the prevention of thalassaemia. 
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INTRODUCTION 
 

“The term thalassemia is derived from the Greek, thalassa (sea) and haima (blood)” [1]. Thalassaemia is a red blood 
cell (RBC) hereditary autosomal recessive disorder which involves the lack of or faults in genes accountable for 
construction of haemoglobin [2]. Thalassemia is a major public health delinquent in Malaysia. About 4% of 
Malaysian national are carriers [3-4]. But global carriers’ rate is about 7% [5-6]. Although there are enormous 
development regarding molecular understanding about inherited disorders of haemoglobin still lot of children die 
from haemoglobinopathies due to lack of appropriate care [5-6]. “The thalassaemias are a group of inherited 
disorders of haemoglobin, first reported independently from the United States and Italy in 1925. The word 
thalassaemia, derived from Greek roots for the sea and blood, was invented under the mistaken belief that these 
disorders were confined to the Mediterranean region” [7].  
 
Hereditary disorders of haemoglobin fall into two main groups: the structural haemoglobin variants and the 
thalassaemias. The structural haemoglobin variants mostly result from single amino-acid substitutions in α or β 
chains [8]. The thalassaemias are categorized according to the specific globin chains that are vainly made into α, β, 
δβ, and εδβ thalassaemias [9-10]. Alpha and β thalassaemias are more common with life threatening potential 
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according to public health point of view[9-10]. In beta thalassaemia there is either reduced or not at all production of 
the “beta globin chains of the haemoglobin tetramer” [11]. Beta thalassaemia can be further divided into three, beta 
thalassaemia minor, intermediate and major [11-13]. Beta thalassaemia minor is very often called as beta-
thalassemia trait and the patients have mild symptoms even remain clinically asymptomatic with mild anaemia. The 
intermediate one causes moderate anaemia but the thalassaemia major has fatal anaemia [12]. Majority of the 
intermediate group are of moderate severity and usually do not need blood transfusion [14].  Two genes are involved 
in making the beta haemoglobin chain but only one gene will affected in minor and these individuals are carriers 
[12,15]. In β-thalassemia intermedia or major (Cooley's anemia), both the genes possess anomaly. β-thalassaemia 
major is the most severe form and results from the inheritance of the homozygous state for the phenotype [16]. 
Paediatric patients of thalassaemias present as early as 3 months. Patients become increasingly “pale, difficulty in 
feeding and irritable” [17]. These patients even have substantial “hepatosplenomegaly due to haemolysis and extra 
medullary haematopoiesis”[17].  At this stage urgent medical intervention is absolutely  necessary for prevention of 
a number complications [17].   
 
Thalassaemia is one of the most common genetic blood disorders in the world [1,18]. Congenital haemoglobin 
disorders are unique physiognomies of tropical and sub-tropical countries but now has become a global problem 
because of massive immigration of people from one country to another [1,6,18-19].  Beta-thalassemia is most 
prevalent in Mediterranean countries, the Middle East, Central Asia, India, Southern China, and the Far East as well 
as countries along the north coast of Africa and in South America. The highest carrier frequency is reported in 
Cyprus (14%), Sardinia (10.3%), and Southeast Asia [6,20-21].  There are approximately 240 million people 
worldwide who are heterozygous for β-thalassaemia and approximately 200,000 affected homozygotes are born 
annually [22]. Asia and Middle Eastern regions account for 95% of thalassaemia births [23].  Three hundred 
thousands to 500,000 children with severe forms of such sicknesses are born each year [24]. The countries largely 
affected are those in the Mediterranean, such as Italy, Greece and Cyprus and in Asia countries like China, India and 
countries in South East Asia as well as Malaysia [25-27].  
 
Malaysia has diverse multicultural and multi-ethnic inhabitants of 28.3 million, consisting of 65.1% Malays and 
other Bumiputera groups, 26% Chinese, 7.7% Indians, and 1.2% of other ethnic groups [28]. Thalassaemia is the 
commonest single gene inherited blood disorder in Malaysia [29]. β -thalassemia affected child births per annum are 
assessed at 2.1 per 1,000 with an appraised 5,600 patients with transfusion reliant on β-thalassemia in Malaysia [3].  
There have been very few published studies on the awareness of thalassaemia among University students. The 
dearth in research on awareness of thalassaemia has led to this study, which was conducted with the objective to 
determine the level of thalassemia awareness among the students of University Kuala Lumpur-Royal College of 
Medical Perak (UniKL-RCMP). 
 

EXPERIMENTAL SECTION 
 

This was a cross-sectional descriptive study towards the knowledge and attitude about thalassaemia. The study 
population was Year I and II medical, pharmacy and nursing students of University Kuala Lumpur Royal College of 
Medicine Perak (UniKL-RCMP). Using the built in STATCALC of the Epi Info statistical software version 3.3.2, 
the sample was calculated on a population size of 933, with worst acceptable value of 5% that gave a minimum 
sample size of 272 at 95% confidence level. Convenience sampling technique was used. A total of 300 
questionnaires were distributed to the students. Target students were informed about the study and their consent was 
taken in a consent form. The questionnaires were pretested on several pupil of this University and validated. 
Questionnaires were distributed among students for response. It consisted of 18 questions related to the socio-
demographic data, and knowledge and attitude towards thalassaemia. Medical and pharmacy students (Year I and II) 
as well as nursing students (Year I, II, and III) who agreed to participate were included in this study.  
 
The questionnaire comprised of 18 questions, divided into 3 parts. Firstly, demographic questions [6-item) were 
asked. The second part, participants' knowledge about thalassaemia was assessed across several domains: 1) general 
knowledge of thalassaemia (2-item); 2) knowledge of thalassaemia diagnosis (1-item); 3) knowledge of thalassaemia 
treatment (1-item); 4) knowledge of thalassemia prognosis (3-item). For each question, “I know” response was given 
a score of one, and “I don't know” was scored as zero, for a total possible score of 0-7, with higher scores indicating 
better knowledge. There was a band for the score, if the participant answers all the 7 questions “I know” (100%) the 
knowledge level was assessed as “Excellent”. If the participants answer 5 to 6 questions “I know” (>71% - <100%) 
the knowledge level was “Good”, 3 to 4 “I know” answers (>28% - 71%) was “Average” knowledge level and if 
there were less than 3 “I know” answers (<28%) the knowledge level was assessed as “Poor”. 
 
The third part assessed attitudes toward thalassaemia (5-item), where participants were asked for their views on 
premarital screening, marriage between individuals who are both carriers, pregnancy of carrier couples, termination 
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of pregnancies affected with thalassaemia major and role of mass media to educate people about thalassaemia. For 
each question, an agree response was given a score of one, and disagree response was scored as zero, for a total 
possible score of 0-5. There was a band for the score, if the participants agreed with all the 5 questions (100%) the 
attitude was assessed as “Excellent”. If the participants agree with 4 questions (80%) the attitude was “Good”, 3 
agree answer (60%) was “Average” attitude and if there were less than 3 agree answers (<60%) the attitude was 
assessed as “Poor”. 
 
Data was analysed using SPSS 17.0 for Windows. Values of P < 0.05 were considered significant. The chi-square 
test was used to test the significance of differences in percentages. Descriptive statistics such as mean, mode and 
standard deviation were generated as well. 
 

RESULTS 
 

Two hundred eighty one students completed questionnaires were returned back. A total of 19 were found to be 
incomplete. Therefore the response rate was 94%. Demographic data of the current study has been described in 
Table 1.  Among the study participants, there were with excellent [11% (30)], good [46% (131)], average [32% 
(90)], and poor [11% (30)] knowledge about thalassemia (Figure 1). Similarly, there were respondents with 
excellent [9% (27)], good [22% (62)], average [28% (78)], and poor [41% (114)] attitude about thalassemia (Figure 
1).      
 

Table 1: Distribution of Socio-Demographic Characteristics 
 

 Frequency 
n = 281 

Percentage 
(%) 

Age   
18-19 149 53.0 
20-21 102 36.3 
22-23 22 7.8 
24-25 7 2.5 
>25 1 0.4 
Year of Study   
I 138 49.1 
II 107 38.1 
III 36 12.8 
Course   
Medicine/ MBBS 114 40.6 
Pharmacy 116 41.3 
Nursing 51 18.1 
Gender   
Male 78 27.8 
Female 203 72.2 
Ethnicity    
Malay 255 90.7 
Chinese 8 2.9 
Indian  13 4.6 
Other 5 1.8 
Previous Education   
SPM 125 44.5 
Foundation 99 35.3 
Matriculation 16 5.7 
A level 17 6.1 
IB 6 0.004 
STPM 18 6.4 

 
Table 2: Level of Knowledge and Attitude vs. Gender and Ethnicity 

 
Level of Knowledge (%) Level of Attitude (%) 

 Av Ex Go Po Av Ex Go Po 
Gender Female 68 (34) 21 (10) 96 (48) 18 (9) 62 (31) 20 (10) 51 (25) 70 (34) 

Male 22 (28) 9 (12) 35 (45) 12 (15) 16 (21) 7 (9) 11 (14) 44 (56) 
Ethnicity Chinese 2 (25) 1 (12.5) 4 (50) 1 (12.5) 0 1 (12.5) 4 (50) 3 (37.5) 

Indian 3 (23) 3 (23) 3 (23) 4 (31) 2 (15) 3 (23) 4 (31) 4 (31) 
Malay 82 (32) 26 (10) 122 (48) 25 (10) 74 (29) 23 (9) 53 (21) 105 (41) 
Others 3(60) 0 2 (40) 0 3(60) 0 1 (20) 1(20) 

Av= Average, Ex=Excellent, Go=Good, Po=Poor 
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Table 3: Correlations between Knowledge and Attitude Score of Respondents 
 

 Knowledge Score Attitude Score 

Knowledge Score 

Pearson Correlation 1 .304**  

Sig. (2-tailed)  .000 

N 281 281 

Attitude Score 

Pearson Correlation .304**  1 

Sig. (2-tailed) .000  

N 281 281 

 

 
 

Figure 1: Level of Knowledge and Attitude of Respondents on Thalassaemia 
 

 
 

Figure 2: Level of Knowledge in Percentage of MBBS, Pharmacy, Nursing Students 
 
Among female participants (203) of the study majority (91%) has either average or above average knowledge about 
thalassemia but regarding attitude although majority (64%) attain similar level (Table 2). Regarding their male 
counterparts was quite similar 85% of them have average or above average (Table 2).     
 
Current study populations were divided into four major ethnic groups: Malay, Chinese, Indian and Others (Indian 
Muslim, Kadazan Dusan, and Sikh).  Obviously, Malay was the predominant population. Knowledge of majority 
(90%) of Malay population regarding thalassemia was above average (Table 2). But regarding attitude the figure 
reached to 59%.  Therefore, 41% of Malay population had poor attitude towards thalassemia (Table 2).  Indians (59-
69%) held quite good level of knowledge and attitude.  Chinese (62.5-87.5%) also possessed good level of 
knowledge and attitude. In contrary, all three major ethnic group Malay (41%), Indians (31%) and Chinese (37.5%) 
held poor attitude regarding thalassemia (Table 2).        
 
Current study participants mean knowledge and attitude score were 4.63±1.58 and 2.86±1.239 respectively. The 
mean knowledge score of nursing students was highest (5.39± 1.51), out of a maximum of 7, compared to MBBS 
(5.18±1.15) and pharmacy students (3.76± 1.57). However, the mean attitude score of nursing (2.98± 1.14) and 
MBBS (2.98± 1.26) students was highest and same, out of maximum of 5, but not much different compared to 
pharmacy students (2.69±1.25). Most of the participants were good in knowledge but poor in attitude. Pearson 
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correlation between knowledge and attitude score was 1 which showed perfect positive correlation. Therefore there 
was statistically significant (p=0.00) correlation between knowledge and attitude.   
 

 
 

Figure 3: Level of Attitude in percentage of MBBS, Pharmacy and Nursing students 
 
Very interestingly of nursing students showed highest (%) knowledge level among 3 group (Figure 2). But it was 
totally different scenario regarding attitude where medical students (13.11%) showed the highest; followed by 
pharmacy (10.9%) and nursing (4.8%) students (Figure 3). The Pearson correlation between knowledge and attitude 
score was 1 and p=0.000. Therefore, there was statistically significant correlation between knowledge and attitude 
(Table 3).  The Pearson correlation between the age of the students and their attitude level score was 1 and p=0.043.   
 

DISCUSSION 
 

The knowledge level of the current study population (around 90%) was quite good which is much higher than that of 
a study done recently in Pakistani [30]. In that study, nearly half of the medical university student never heard about 
thalassemia whereas Malaysian villagers (47%) also know about thalassemia [27]. In another study using telephonic 
interview 77% of Malaysian population knows about thalassemia even of its’ genetic origin [13]. Majority of the 
Malay population in this study showed their knowledge level high which could be because they were the students of 
a medical campus. 
 
The mean knowledge score compared between three different courses showed that pharmacy students had the lowest 
3.76 out of a possible score of 7 that reflected a lack of knowledge among the study respondents. This could be due 
to the 23.1% of the respondents from pharmacy course are in the 1st year with SPM (Sijil Pelajaran Malaysia, the 
Malaysian Certificate of Education, is a national examination taken by all fifth-year secondary school students in 
Malaysia, equivalent to eleventh grade in American's K-12 education) as the level of their education. They might not 
really know what thalassemia is and might not have strong knowledge regarding thalassaemia.  
 
Participants’ responses indicated that their specific knowledge regarding the treatment and prognosis of the disease, 
and its pattern of inheritance was poor. However, as compared to the study on public perceptions and attitude 
towards thalassaemia done in 2011 [13], UniKL-RCMP students had better knowledge on thalassaemia as perhaps 
they are future health care providers. Judging by the result of the knowledge of the respondents, more awareness 
programs should be directed to the target group of student to provide them with the information they need to know 
about thalassaemia so that they realise the importance of thalassaemia awareness.  The Pearson correlation between 
the age of the students and their attitude level showed perfect positive correlation, and was considered significant 
since the P value (P<0.05) was 0.043.  
 
The Pearson correlation found statistically significant (p=0.043) positive correlation between the age of the students 
and their attitude. Therefore, current study revealed that as the student’s age increases, their attitude awareness 
towards thalassemia also increases. This is proven by the attitude level of the third year students of Nursing and 
second year students of MBBS. These groups of students were among 20-25 year old. The mean attitude score of 
nursing and MBBS students was highest and same 2.98 (SD ± 1.14, SD ± 1.26), out of maximum of 5. 
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In this study more than half [66 (57%)] of the Pharmacy students expressed their attitude towards thalassaemia poor. 
Majority of them are 18 year old (88%). Here, we can see the strong correlation between age and their attitude 
awareness of thalassaemia. Hence, the student’s attitude towards thalassaemia very much related to the level of 
education on this disease.  
 
Even though the students have high level of knowledge but they lack of proper attitude towards thalassaemia. This 
was supported by the study on public perceptions and attitude towards thalassaemia done in 2011 [13]. Perhaps it 
was because they neither studied the disease properly nor they experienced being close to the patients who suffer 
from this disease. They might have learnt theoretically but not yet put their knowledge into practice. But poor level 
of knowledge may influence to have poor level of attitude. Therefore, to gain some knowledge on this disease by the 
future health care providers during their early years of study is a must as thalassaemia is a common blood disorder in 
Malaysia. 

 
CONCLUSION 

 
In conclusion, level of knowledge is not directly proportional to the level of attitude. A student who has high level of 
knowledge not necessarily has high level of attitude. The mass media is greatly encouraged to make more programs 
such as films, dramas and talk shows to help increase the attitude by showing the real patients who suffer from this 
disorder. Besides, the Health Ministry can make the screening test for thalassaemia a compulsory for every student 
so that at least they know why they learn this type of blood disorder.  
 
Acknowledgement 
We are much grateful to those students who participated in the study.  Authors are much obliged to the Dean of The 
Faculty of Medicine, University Kuala Lumpur-Royal College of Medical Perak, Malaysia. Authors are much 
grateful Dr. Md Zakirul Islam, Associate Professor, Department of Pharmacology and Therapeutics, Eastern 
Medical College, Comilla, Bangladesh for his kind help in the development of the manuscript.   
 

REFERENCES 
 

[1] Galanello R; Origa R. Orphanet J Rare Dis., 2010; 5, 11. Available form: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2893117/pdf/1750-1172-5-11.pdf 
[2] WHO. Genomic Resource Centre ( GRC ) [Internet]. Human Genetics. p. 4769–4769. Available from: 
http://www.who.int/genomics/public/geneticdiseases/en/index2.html 
[3] George E. Med J Malaysia., 2001;56(4),397-400.  
[4] Muhammad N; Tan JAMA; George E; Ping WL. BMC Public Health [Internet]., 2012, 12(Suppl 2), A29. 
Available from: http://www.biomedcentral.com/1471-2458/12/S2/A29 
[5] Kohne E. Dtsch Arztebl Int., 2011, 108(31–32), 532-540. Available from  
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3163784/pdf/Dtsch_Arztebl_Int-108-0532.pdf  
[6] Weatherall DJ; Clegg JB. Bull World Health Organ., 2001,79(8), 704-712. Available from: 
http://www.who.int/bulletin/archives/79(8)704.pdf?ua=1   
[7] Weatherall DJ. Encycl Life Sci., 2001, 1–3. Available form 
http://web.udl.es/usuaris/e4650869/docencia/segoncicle/genclin98/recursos_classe_(pdf)/revisionsPDF/Thalassaemi
as.pdf 
[8] Steinberg MH; Forget BG; Higgs DR; Weatherall DJ. Disorders of Hemoglobin. Genetics, Pathophysiology, 
and Clinical Management.  [Internet]. Second Edition. Cambridge University Press. Cambridge, 2010. Available 
from: http://ebooks.cambridge.org/ebook.jsf?bid=CBO9780511596582 
[9] Weatherall D. Am J Hum Genet., 2004, 74, 385-392. Available form: 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC1182250/pdf/AJHGv74p385.pdf 
[10] Cardoso GL; Takanashi SYL; Guerreiro JF. Genet Mol Biol., 2012, 35, 553–556. Available form 
http://www.scielo.br/scielo.php?script=sci_arttext&pid=S1415-47572012000400002  
[11] Cao A; Galanello R. Genet Med., 2010, 12(2),61–76. Available form: 
http://www.nature.com/gim/journal/v12/n2/pdf/gim201012a.pdf    
[12]  U.S. Department of Health & Human Services. National Heart Lung and Blood Isnstitute. Explore 
Thalassemias [Internet]. Available from: http://www.nhlbi.nih.gov/health/health-topics/topics/thalassemia 
[13] Wong LP; George E; Tan JAMA. BMC Public Health., 2011,11, 193. Available from: 
http://www.biomedcentral.com/content/pdf/1471-2458-11-193.pdf 
[14] George E; Khuziah R. Trop Geogr Med. 1984, 36(2), 123-125.  
[15] Mayo Clinic Staff. Diseases and Conditions Thalassemia [Internet]. Available from: 
http://www.mayoclinic.org/diseases-conditions/thalassemia/basics/causes/con-20030316 



Haque et al                 J. Chem. Pharm. Res., 2015, 7(2):896-902 
______________________________________________________________________________ 

902 

[16] Benz Jr EJ; Berman BW; Tonkonow BL; Coupal E; Coates T; Boxer LA; Altam A; Adams J. J Clin Invest., 
1981, 68 (1), 118-126. Available from http://www.ncbi.nlm.nih.gov/pmc/articles/PMC370779/pdf/jcinvest00471-
0134.pdf  
[17] Peters M; Heijboer H; Smiers F; Giordano PC. BMJ., 2012, 344, e228–e228. Available form: 
http://www.bmj.com/content/344/bmj.e228.full.pdf+html  
[18] Modell B; Darlison M. Bull World Health Organ.,2008, 86(6), 480–487. Available form 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2647473/pdf/06-036673.pdf 
[19] Weatherall D. Indian J Med Res., 2011,134(4), 493-497. Available form 
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3237249/ 
[20] Flint J, Harding RM, Boyce AJ, Clegg JB. Baillieres Clin Haematol., 1998, 11,1-51. Available from: 
http://ac.els-cdn.com/S0950353698800693/1-s2.0-S0950353698800693-main.pdf?_tid=32f917c6-ba2d-11e4-8482-
00000aacb361&acdnat=1424566582_4282ba26d9d998583e3353b883013a0b  
[21] Williams TN, Weatherall DJ. Cold Spring Harb Perspect Med., 2012, 2, 1-14. a011692. Available from: 
http://perspectivesinmedicine.cshlp.org/content/2/9/a011692.full.pdf+html  
[22] Cao A, Saba L, Galanello R, Rosatelli MC. JAMA [Internet]., 1997,278 (15) :1273–1277. Available from: 
http://jama.jamanetwork.com/article.aspx?articleid=418396 
[23] Vichinsky EP. Ann N Y Acad Sci., 2005, 1054, 18-24. Available form: 
file:///C:/Users/UDM/Downloads/VICHINSKY-2005-Annals_of_the_New_York_Academy_of_Sciences.pdf 
[24] WHO. Herediatry Disease Programme. Division of Non-Comminicable Diseases and Health Technology. 
Cagliari. 1989. Available from: http://whqlibdoc.who.int/hq/1989/WHO_HDP_WG_HA_89.2.pdf  
[25] Angastiniotis M; Modell B. Ann N Y Acad Sci., 1998, 850, 251-269. Available from: 
file:///C:/Users/UDM/Downloads/ANGASTINIOTIS_et_al-1998-
Annals_of_the_New_York_Academy_of_Sciences.pdf  
[26] Lahiry P; Al-Attar SA; Hegele RA. Open Hematol J., 2008,2, 5–13. Available from: 
file:///C:/Users/UDM/Downloads/09e415104549e621af000000.pdf 
[27] Kukreja A; Khan A; Xian L; Razley A; Rahim Z. Internet J Heal [Internet]., 2004; 1-27. Available from: 
https://ispub.com/IJH/12/1/8016 
[28] Tan JAMA; Lee PC; Wee YC; Tan KL; Mahali NF; George E; Chua KH. J Biomed Biotechnol., 2010. 
Available from: http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2943116/pdf/JBB2010-706872.pdf  
[29] Ministry of Health Malaysia. Management of thalassemia. 2003. Available from: 
http://www.moh.gov.my/attachments/727.pdf  
[30] Mirza A; Ghani A; Pal A; Sami A; Hannan S; Ashraf Z; Iqbal S; Malik UZ; Hayat U; Fatmi Z. Hemoglobin., 
2013, 37(2), 160-170. doi: 10.3109/03630269.2013.773260. Available from: 
http://informahealthcare.com/doi/pdf/10.3109/03630269.2013.773260 
 
 


