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ABSTRACT
Introduction Thalassaemia is an inherited blood 
disorder, for which definitive treatments remain largely 
inaccessible. The recommended approach to reduce 
the disease burden is by prevention through screening. 
Currently, the implementation of thalassaemia preventive 
measures is poorly regulated in Indonesia. Thalassaemia 
prevention and education are best targeted to the youth, 
but information on their awareness towards thalassaemia 
is limited. This study aims to investigate the knowledge, 
attitude and practice (KAP) towards thalassaemia among 
Indonesian youth.
Methods This observational study took place between 
January and May 2021. An online questionnaire was 
disseminated to Indonesian youth aged 15–24. Eligible 
respondents included carriers, unaffected individuals and 
individuals with unknown carrier status. The questionnaire 
comprised 28 questions to assess KAP. A cut- off of 75% 
was used to categorise participant’s KAP into poor or 
negative and good or positive. Descriptive statistics, χ2 
test, logistic regression and Pearson correlation were 
performed for data analysis.
Results A total of 906 responses were gathered, and 878 
were analysed. Most respondents had poor knowledge 
(62.1%), positive attitude (83.3%) and poor practice 
(54.4%) towards thalassaemia. The results implied that 
respondents had limited understanding regarding the types 
of thalassaemia and the difference between asymptomatic 
carriers and individuals without the thalassaemia 
trait. Many (82.6%) believed they were not carrying 
thalassaemia trait despite the fact that most (95.7%) never 
got tested. Age, education, gender, residence and family 
income were key factors that correlated with or predicted 
the youth’s KAP towards thalassaemia. Older respondents 
and women were more likely to have good KAP.
Conclusion Thalassaemia screening targeted to the 
youth is urgently needed, and future interventions must 
consider sociodemographic factors that may affect how 
they perceive the disease. Social media appeals to the 
youth as an important source of information, but school, 
parents and health professionals should also be involved in 
delivering education about thalassaemia.

INTRODUCTION
Thalassaemia is an inherited blood disorder 
that affects the red blood cells, in which there 
is a genetic mutation causing the depletion 

or complete absence of alpha and/or beta- 
globin chains that serve as the backbone 
of haemoglobin.1 2 Indonesia, being one 
of the countries within the ‘thalassemia 
belt, was predicted to have 3.8% carriers of 
thalassaemia gene according to the Indone-
sian Ministry of Health in 2019.3 A twofold 
increase in the number of thalassaemia cases 
across the country was observed from 4896 
cases in 2012 to 8761 cases in 2018.3 The 
latest data published in 2019 stated that there 
were around 10 500 patients with thalas-
saemia in Indonesia with 1500 new cases diag-
nosed every year.2 Even worse, since there is 
currently no national thalassaemia registry 
in Indonesia, it is likely that there are a high 
number of undiagnosed cases in the country.2

Currently, definitive treatments for thalas-
saemia including bone marrow transplant 
and hematopoietic stem cell therapy are 

Strengths and limitations of this study

 ► First nationwide knowledge, attitude and practice 
study on Indonesian youth that provides baseline 
data for carriers, unaffected individuals and individ-
uals with unknown carrier status.

 ► Incorporation of knowledge, attitude and practice 
questions that are specific to Indonesian cultural 
settings, which include perception of thalassaemia 
as a curse and impact of consanguinity on inheri-
tance of thalassaemia.

 ► Online dissemination of the survey via social me-
dia allows us to reach a large number of Indonesian 
youth from all backgrounds who are located in all 34 
provinces of Indonesia.

 ► The use of online self- administered questionnaire 
for data collection may discourage those with poor 
Internet connection, particularly in remote areas, 
from participating.

 ► Lack of background data on public perception to-
wards thalassaemia in Indonesia means that some 
assumptions from expert opinions and educated 
guesses have to be made when developing the 
questionnaire.
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still out of reach in Indonesia, especially among those 
within the low socioeconomic status. Therefore, thalas-
saemia prevention through population screening is the 
recommended approach in Indonesia.2 In comparison 
to treatment for thalassaemia, which costs US$ 28 500 
per person annually, screening for thalassaemia only 
costs US$29 per person.4 Cost–benefit analysis done 
in Northern Israel showed that each prevented case 
could financially support the prevention programme 
for up to 4.6 years.5 The success of thalassaemia preven-
tive measures to reduce the number of new cases has 
been reported in many countries, for example, Cyprus, 
Greece and Italy.6 In Cyprus, a national prevention 
programme was first introduced in 1983 which involved 
mandatory premarital thalassaemia carrier screening as 
well as prenatal and antenatal diagnosis. Couples with 
known thalassaemia trait are also given genetic coun-
selling along with the choice of abortion. As a result, 
the number of babies born with thalassaemia in Cyprus 
dropped from around 30 per year before 1983 to 0 
in 2000.7 Thus, through thalassaemia screening, the 
number of incidence and economic burden of thalas-
saemia can be reduced.

However, there are several key issues regarding the 
implementation of thalassaemia preventive measures 
in Indonesia that need to be addressed. Currently, only 
Jakarta, the capital city of Indonesia, has mandated its 
citizens to undergo premarital thalassaemia screening 
which comprises mean corpuscular volume and mean 
corpuscular haemoglobin examination.2 Thalassaemia 
screening is still not included as a national mandatory 
programme and has not been uniformly implemented 
in other regions in Indonesia.8 Furthermore, it is uncer-
tain whether couples who have been screened would 
be willing to cancel their marriage over the test result. 
As discovered by a study in Iran, half of all couples still 
proceeded to marriage even though they were carriers 
of β-thalassaemia.9 Couples who are thalassaemia 
carriers still have the option of antenatal diagnosis to 
prevent their baby born with the disease in other coun-
tries, but this is not a feasible option in Indonesia as the 
current law does not allow abortion following antenatal 
diagnosis.2

A potential solution would be to perform a thalas-
saemia screening programme targeted to school- aged 
children and university students. Being aware of their 
carrier status from an early age can encourage the youth 
to be mindful in choosing marriage partners or seeking 
genetic counselling prior to having children. For thalas-
saemia education and prevention programmes for the 
youth to be successful, their level of knowledge, attitude 
and practice (KAP) towards thalassaemia must first be 
evaluated. To our knowledge, this is the first and largest 
nationwide study that investigates the KAP of Indonesian 
youth towards thalassaemia, and we hope the findings can 
help inform future policies and prevention programmes.

METHODS
Study design
The study design used was observational, cross- sectional 
using a newly developed online questionnaire. Eligibility 
criteria for the study’s participants were as follows: (1) 
within the age range of 15–24 years; (2) willing to provide 
informed consent after reading and understanding the 
research background and aims; and (3) residents of Indo-
nesia. Thalassaemia major patients were excluded from 
this study. The study was conducted from March 2021 
until August 2021, which ended following completion 
of the manuscript. This study used the Strengthening 
the Reporting of Observational Studies in Epidemiology 
cross- sectional reporting guideline.10

Questionnaire design
The questionnaire for this study was self- developed by the 
research team following literature review and consulta-
tion with a professor of paediatric haematology involved 
in thalassaemia management for many years as well as a 
physician with expertise in public health research. The 
questionnaire was initially constructed in English then 
translated into Indonesian which is the spoken language 
of the target population. It comprised of 8 parts in the 
following order: consent and information letter, questions 
related to sociodemographic characteristics of the partic-
ipants, source of information for thalassaemia, personal 
and family history of thalassaemia, questions to assess 
knowledge of thalassaemia (12 questions), questions 
to assess attitude towards thalassaemia (10 questions), 
questions to assess practice towards thalassaemia (6 ques-
tions) and future plans for thalassaemia screening. In 
total, there were 28 KAP questions for the participants to 
complete. A copy of the study questionnaire can be found 
in online supplemental material 1.

The questionnaire underwent validation and reliability 
test by a statistician to ensure representable interpretation 
of the result. Validity testing for questions in this study 
was done by calculating the Pearson and Point- Biserial 
correlation (for multiple- choice questions) between the 
score of each item and the total score of all items on 
certain variables or dimensions. If the p value is <0.05 
(with a significance level of=0.05), then the item is said 
to be valid; if the p value is >0.05, then the item is invalid. 
Cronbach’s alpha was used to perform reliability testing. 
Cronbach’s alpha value has a range between 0 and 1. A 
value of 0 indicates that the item is not reliable, and a 
higher Cronbach’s alpha indicates a reliable question (do 
note that if the value is >0.95, it can indicate redundancy). 
In this study, a question is deemed as reliable when the 
Cronbach alpha value was ≥0.6. The methods and calcu-
lations above determined that all KAP questions used in 
this study were valid and reliable.

After finalisation of the question items, the question-
naire was then uploaded to Google Form and made 
online. Pilot testing of the questionnaire was conducted 
among 50 randomly chosen eligible participants to eval-
uate its readability and difficulty. Modifications of several 
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questions’ wording to make them easier to understand 
were then made based on the feedback. The participants 
who were asked to complete the questionnaire for pilot 
testing were not included in the whole study sample.

Data collection
The minimum participants enrolled were calculated 
through the formula of N =  

(
Za2x p x q

)
/L2

  .  Za   repre-
sent the level of confidence, p represents the probability 
of an individual having good KAP towards thalassaemia, 
q represents the probability of an individual not having 
good KAP towards thalassaemia (1–p) and L represents 
the margin of error. The values of  Za   and L were 1.96 
(95% CI) and 0.05, respectively. Meanwhile, the values of 
p and q were both 0.5. The value of p was set to 0.5 since 
previous data on the KAP of Indonesian youth towards 
thalassaemia were not available. Following the calcula-
tion, a minimum of 400 participants were required for 
the study.

This online questionnaire was then distributed through 
social media using convenience and snowball sampling 
methods. The social media platforms included Face-
book, Twitter, Instagram, WhatsApp and LINE as they are 
among the most commonly used applications by Indone-
sian users. There was no incentive involved as participa-
tion was fully voluntary. Participants were asked to give 
their consent on the first page of the questionnaire, and 
they could contact a representative of the research team 
in case they had any questions. The use of Google Form as 
the survey platform enabled us to track the demographic 
distribution of the respondents in real time. Every week, 
a virtual meeting with the team was held to evaluate the 
progress and number of responses. If responses from a 
particular province or demographic group were lacking in 
comparison to responses from other groups, the research 
team would encourage participants from that specific 
group to distribute the questionnaire link with their 
network. For example, if there was a limited number of 
responses from middle school and high school students, 
the research team would enlist the help of more teachers 
and schools. All members of the research team were also 
responsible for distributing the questionnaire link to their 
social network. The responses from the online question-
naire were automatically compiled in Google Form and 
then downloaded as Microsoft Excel files. The file was 
encrypted with a password that could only be accessed by 
the research team. Data from all participants were safe-
guarded from any potential privacy breach and only used 
for this research purpose.

Outcome measures
For the KAP assessment, the widely adopted Bloom’s 
cut- off points were as follow: 80%–100% (good KAP), 
60%–79% (moderate KAP) and less than 60% (poor 
KAP).11–13 In this study, a modified Bloom’s cut- off 
value of 75% was used to categorise participants’ KAP 
into two levels: poor/negative and good/positive. This 

cut- off value was also based on previously published KAP 
studies.14–17

For the knowledge component, the questions were in 
the form of three- option multiple- choice questions. A 
correct answer was given 1 point while an incorrect or 
‘I do not know’ answer was given 0 point. The number 
of correct answers by each participant was automati-
cally scored by Google Form based on our answer key. A 
knowledge score from 0 to 8 indicated ‘poor’ knowledge, 
whereas a knowledge score from 9 to 12 indicated ‘good’ 
knowledge.

For the attitude component, a total score based on 
the responses to statements on a four- point Likert scale 
(1=strongly disagree; 2=disagree; 3=agree; 4=strongly 
agree) was computed. The number of points given corre-
sponded to the chosen response from the four- point 
Likert scale, for example, a response of ‘agree’ was given 
3 points. An attitude score from 10 to 29 indicated a 
‘negative’ attitude, whereas an attitude score from 30 to 
40 indicated a ‘positive’ attitude.

For the practice component, a total score based on 
the responses to statements on a four- point Likert scale 
(1=strongly disagree; 2=disagree; 3=agree; 4=strongly 
agree) was computed. The number of points given corre-
sponded to the chosen response from the four- point 
Likert scale, for example, a response of agree was given 
3 points. A practice score from 6 to 17 indicated poor 
practice, whereas a score from 18 to 24 indicated good 
practice.

Statistical analysis
Data were analysed using IBM SPSS V.24. Descriptive 
statistics were performed to summarise the sample 
sociodemographic characteristics and evaluate the 
overall distribution in KAP scores. Responses towards 
willingness to undergo thalassaemia screening and 
source of information for thalassaemia were also 
described. χ2 test was used to assess the association 
between participants’ sociodemographic characteris-
tics and their KAP levels, followed by logistic regres-
sion to determine the relative importance of selected 
sociodemographic variables in predicting participants’ 
KAP levels. Only variables that showed statistically 
significant results at least in two domains (knowledge, 
attitude or practice) in χ2 test were chosen to analyse 
further using logistic regression. Statistical signifi-
cance level used for inclusion in the logistic regres-
sion model was p<0.05. Pearson correlation was used 
to assess whether KAP scores were associated with one 
another. The significance level was set at p<0.05.

Patient and public involvement
As part of our commitment to patient and public 
involvement in our study, thalassaemia carriers as well 
as the general public were involved in the conception 
of the study, planning of the study protocol, finalisa-
tion of the questionnaire content and data collection. 
In particular, their feedback and comments helped 
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shape this study’s research questions and future direc-
tions. During the data collection period, any eligible 
participant was encouraged to provide any criticism 
or suggestion by contacting one of the research team 
representatives through text or email. Most impor-
tantly, all participants were seen as partners rather 
than only subjects in this research as it was hoped that 
they would be empowered to help raise thalassaemia 
awareness among Indonesian youth with the help of 
our study findings.

RESULTS
A total of 906 respondents consented to and 
completed the online questionnaire that was distrib-
uted in January 2021. After the exclusion of 28 dupli-
cate responses, 878 respondents were included in this 
study. The demographic characteristics of the respon-
dents are displayed in table 1, whereas their overall 
responses towards background questions related to 
thalassaemia are summarised in table 2.

Most respondents had poor knowledge (62.1%), posi-
tive attitude (83.3%) and poor practice (54.4%) as seen 
in online supplemental material 2. In terms of knowl-
edge, the majority (74%) knew the cause of thalassaemia, 
the difference between thalassaemia and leukaemia 
(78.6%), and the fact that thalassaemia is not contagious 
(83.9%). While the majority also knew that the trait can 
be passed from parents to offspring (85.1%), around 
a third of all respondents (36.3%) did not know that 
consanguinity increases the risk of passing thalassaemia 
trait. Regarding thalassaemia carriers, 46.7% knew that 
carriers do not always show the same symptoms as thalas-
saemia major patients, but only 33% knew that carriers 
do not always experience anaemia. Around half of all 
respondents (59.1%) recognised the appropriate treat-
ments for patients with thalassaemia, and 38.3% knew that 
gene therapy and bone marrow transplantation can cure 
patients. More than half (52.4%) knew that thalassaemia 
can be prevented and can be detected from a blood test 
(80.8%), but 55.0% did not know that antenatal thalas-
saemia screening can be performed during pregnancy. 
Full details can be found in online supplemental material 
3.

In terms of attitude, the majority either strongly 
disagreed (48.2%) or disagreed (34.4%) that they might 
be carrying the thalassaemia gene. Almost a third of 
all respondents (27.8%) either strongly disagreed or 
disagreed that couples who are carriers are still allowed 
to marry and reproduce as long as they have understood 
the risks involved. For other questions regarding attitude 
towards thalassaemia, most respondents adopted a posi-
tive attitude which can be either ‘strongly agree’ or agree. 
Full details can be found in online supplemental material 
4.

In terms of practice, around a third of all respondents 
disagreed (30.8%) with the idea that they would undergo 
a thalassaemia screening test as soon as possible and that 

Table 1 Distribution of respondents according to socio- 
demographic variables (N=878)

Variables N (%)

Age group

  Adolescent (15–18) 256 (29.2)

  Young adult (19–24) 622 (70.8)

Gender

  Male 261 (29.7)

  Female 617 (70.3)

Education

  Never went to school 5 (0.6)

  Elementary school or equivalent 0 (0.0)

  Middle school or equivalent 21 (2.4)

  High school or equivalent 226 (25.7)

  Diploma or equivalent 74 (8.4)

  Bachelor’s degree 530 (60.4)

Postgraduate 22 (2.5)

Province

  Java Island 676 (77.0)

  Outside Java Island 202 (23.0)

Father’s occupation

  Healthcare provider 51 (5.8)

  Not a healthcare provider 742 (84.5)

  Unemployed 85 (9.7)

Mother’s occupation

  Healthcare provider 87 (9.9)

  Not a healthcare provider 538 (61.3)

  Unemployed 253 (28.8)

Father’s education

  Never went to school 2 (0.2)

  Elementary school or equivalent 31 (3.5)

  Middle school or equivalent 33 (3.8)

  High school or equivalent 239 (27.2)

  Diploma or equivalent 80 (9.1)

  Bachelor’s degree 343 (39.1)

  Postgraduate 150 (17.1)

Mother’s education

  Never went to school 4 (0.5)

  Elementary school or equivalent 43 (4.9)

  Middle school or equivalent 37 (4.2)

  High school or equivalent 252 (28.7)

  Diploma or equivalent 123 (14.0)

  Bachelor’s degree 319 (36.3)

  Postgraduate 100 (11.4)

Health coverage

  Personal 249 (28.4)

  National health insurance (BPJS) 430 (49.0)

Continued
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they would do so when it might cost them money and 
time (30.0%). More than half had not previously encour-
aged their relatives to undergo thalassaemia screening, 
although the majority (86.1%) either strongly agreed 
or agreed that they would do so in the future prior to 
marriage. Regarding personal choice in picking a 
marriage partner and willingness in seeking more infor-
mation about thalassaemia, most respondents adopted a 
good practice. Full details can be found in online supple-
mental material 5.

For knowledge, the six significant contributing factors 
were age group, gender, education, residence, mother’s 
occupation and family monthly income. For attitude, 
the four significant contributing factors were age group, 
gender, education and family monthly income. For prac-
tice, the four significant contributing factors were gender, 
residence, father’s education and mother’s education. 
Father’s occupation and healthcare coverage were not 
significantly associated with KAP (table 3).

Female gender, living outside Java Island and a family 
monthly income of Indonesian’s Rupiah (IDR) >10 
million were significant predictors of having good knowl-
edge. Female gender, a family monthly income of IDR 
5–10 million and a family monthly income of IDR >10 
million were significant predictors of having positive atti-
tude. Female gender and living outside Java Island were 
significant predictors of having good practice. There 
were other trends seen in the table, but none of the other 
variables were statistically significant predictors of good 
knowledge, positive attitude and good practice (table 4).

Spearman’s rank correlation coefficient revealed that 
there was a statistically significant moderate positive 
correlation between attitude–practice (rs=0.453, p<0.001) 
and a weak positive correlation between knowledge–
attitude (rs=0.418, p<0.001) and knowledge–practice 
(rs=0.340, p<0.001).

DISCUSSION
With 878 responses gathered from all 34 provinces in 
Indonesia, this study’s findings revealed the awareness 
level as well as behavioural patterns among the youth 
population towards thalassaemia. Overall, the majority 

of our respondents (74.5%) claimed they had heard 
of thalassaemia. This was relatively satisfactory when 
compared with findings from other thalassaemia- 
prevalent countries including Bangladesh (33%), 
Saudi Arabia (48%), Turkey (58%), Bahrain (65%), 
Malaysia (76.4%), Italy (85%) and Greece (95%).18–24

Variables N (%)

  Private insurance 118 (13.4)

  Employer health insurance 81 (9.2)

Family monthly income

  IDR <2 million 107 (12.2)

  IDR 2–5 million 225 (25.6)

  IDR 5–10 million 221 (25.2)

  IDR >10 million 325 (37.0)

BPJS, Badan Penyelenggara Jaminan Sosial; IDR, Indonesian's 
Rupiah.

Table 1 Continued Table 2 Distribution of responses towards questions about 
the source of information for thalassaemia, personal and 
family history, and future plans for thalassaemia screening 
test

Background information N (%)

Have you previously heard of thalassaemia?

  Yes 654 (74.5)

  No 224 (25.5)

If yes, from what information source(s) did you hear about it?

  Friend 131 (8.2)

  Family 119 (7.5)

  School 335 (21.0)

  Physician or other healthcare providers 217 (13.6)

  Patients withthalassaemia 81 (5.1)

  Social media 357 (22.4)

  Television 72 (4.5)

  Online news website or newspaper 80 (5.0)

  Seminar 99 (6.2)

  Others 102 (6.4)

Which one of the following describes your current condition?

  Carrier for thalassaemia gene 34 (3.9)

  Healthy (not affected by thalassaemia) 506 (57.6)

  I do not know 338 (38.5)

Is any member of your direct family a thalassaemia major patient, 
carrier, or receiving routine blood transfusion?

  Yes 53 (6.0)

  No 448 (51.0)

  I do not know 377 (42.9)

Have you previously undergone screening for thalassaemia trait?*

  Yes 37 (4.3)

  No 833 (95.7)

If you have never undergone screening for thalassaemia trait, are 
you planning to get yourself tested in the future?

  Yes 407 (48.6)

  No 53 (6.3)

  I do not know 377 (45.1)

When are you planning to undergo screening for thalassaemia trait?

  As soon as possible 144 (16.4)

  Before marriage 580 (66.1)

  After marriage 5 (0.6)

  After having offspring 3 (0.3)

  I am not planning to 146 (16.6)

*Eight respondents were excluded from this question due to 
incomplete answers.

https://dx.doi.org/10.1136/bmjopen-2021-054736
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Knowledge
Despite many claiming that they had heard about thalas-
saemia, most respondents (62.1%) still had poor knowl-
edge about the disease. The number of KAP studies 

on thalassaemia in Indonesia is still very limited, but 
this study’s findings were consistent with those from a 
previous study among high school students in Pontianak 
City, West Kalimantan, Indonesia.25 Even among medical 

Table 3 Association of knowledge, attitude, and practice towards thalassaemia with sociodemographic variables of the 
respondents

Variables

Knowledge Attitude Practice

Good
N (%) Poor N (%) P value

Positive N 
(%)

Negative N 
(%) P value Good N (%) Poor N (%) P value

Age group

  Adolescent (15–18) 75 (29.3) 181 (70.7) 0.001* 194 (75.8) 62 (24.2) <0.001* 110 (43.0) 146 (57.0) 0.323

  Young adult (19–24) 258 (41.5) 364 (58.5) 537 (86.3) 85 (13.7) 290 (46.6) 332 (53.4)

Gender

  Male 68 (26.1) 193 (73.9) <0.001* 204 (78.2) 57 (21.8) 0.009* 104 (39.8) 157 (60.2) 0.027*

  Female 265 (42.9) 352 (57.1) 527 (85.4) 90 (14.6) 296 (48.0) 321 (52.0)

Education

  Lower education 69 (27.4) 183 (72.6) <0.001* 187 (74.2) 65 (25.8) <0.001* 116 (46.0) 136 (54.0) 0.858

  Higher education 264 (42.2) 362 (57.8) 544 (86.9) 82 (13.1) 284 (45.4) 342 (54.6)

Residence

  Java Island 239 (35.4) 437 (64.6) 0.004* 555 (82.1) 121 (17.9) 0.093 286 (42.3) 390 (57.7) <0.001*

  Outside Java Island 94 (46.5) 108 (53.5) 176 (87.1) 26 (12.9) 114 (56.4) 88 (43.6)

Healthcare coverage

  Personal 92 (36.9) 157 (63.1) 0.524 208 (83.5) 41 (16.5) 0.940 101 (40.6) 148 (59.4) 0.275

  National health insurance 
(BPJS)

160 (37.2) 270 (62.8) 360 (83.7) 70 (16.3) 207 (48.1) 223 (51.9)

  Private insurance 52 (44.1) 66 (55.9) 96 (81.4) 22 (18.6) 56 (47.5) 62 (52.5)

  Parents’ office/employer 
health insurance

29 (35.8) 52 (64.2) 67 (82.7) 14 (17.3) 36 (44.4) 45 (55.6)

Father’s occupation

  Healthcare provider 24 (47.1) 27 (52.9) 0.367 46 (90.2) 5 (9.8) 0.214 18 (35.3) 33 (64.7) 0.277

  Not a healthcare provider 276 (37.2) 466 (62.8) 611 (82.3) 131 (17.7) 345 (46.5) 397 (53.5)

  Unemployed 33 (38.8) 52 (61.2) 74 (87.1) 11 (12.9) 37 (43.5) 48 (56.5)

Mother’s occupation

  Healthcare provider 46 (52.9) 41 (47.1) 0.007* 79 (90.8) 8 (9.2) 0.132 45 (51.7) 42 (48.3) 0.475

  Not a healthcare provider 190 (35.3) 348 (64.7) 445 (82.7) 93 (17.3) 242 (45.0) 296 (55.0)

  Unemployed 97 (38.3) 156 (61.7) 207 (81.8) 46 (18.2) 113 (44.7) 140 (55.3)

Father’s education

  Lower education 115 (37.7) 190 (62.3) 0.921 246 (80.7) 59 (19.3) 0.132 160 (52.5) 145 (47.5) 0.003*

  Higher education 218 (38.0) 355 (62.0) 485 (84.6) 88 (15.4) 240 (41.9) 333 (58.1)

Mother’s education

  Lower education 129 (38.4) 207 (61.6) 0.823 283 (84.2) 53 (15.8) 0.545 170 (50.6) 166 (49.4) 0.018*

  Higher education 204 (37.6) 338 (62.4) 448 (82.7) 94 (17.3) 230 (42.4) 312 (57.6)

Family monthly income

  IDR <2 million 33 (30.8) 74 (69.2) 0.003* 79 (73.8) 28 (26.2) <0.001* 55 (51.4) 52 (48.6) 0.629

  IDR 2–5 million 71 (31.6) 154 (68.4) 176 (78.2) 49 (21.8) 102 (45.3) 123 (54.7)

  IDR 5–10 million 81 (36.7) 140 (63.3) 197 (89.1) 24 (10.9) 99 (44.8) 122 (55.2)

  IDR >10 million 148 (45.5) 177 (54.5) 279 (85.8) 46 (14.2) 144 (44.3) 181 (55.7)

Lower education level included those who never went to school until those who went to high school or equivalent. Higher education level included 
those who studied at Diploma, Bachelor’s, and/or Postgraduate level.
*P<0.05. χ2 test was used.
BPJS, Badan Penyelenggara Jaminan Sosial; IDR, Indonesian's Rupiah.



7Wahidiyat PA, et al. BMJ Open 2021;11:e054736. doi:10.1136/bmjopen-2021-054736

Open access

Ta
b

le
 4

 
Lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

is
 fo

r 
se

le
ct

ed
 s

oc
io

d
em

og
ra

p
hi

c 
va

ria
b

le
s 

as
so

ci
at

ed
 w

ith
 g

oo
d

 k
no

w
le

d
ge

, p
os

iti
ve

 a
tt

itu
d

e 
an

d
 g

oo
d

 p
ra

ct
ic

e 
to

w
ar

d
s 

th
al

as
sa

em
ia

Va
ri

ab
le

s

K
no

w
le

d
g

e
A

tt
it

ud
e

P
ra

ct
ic

e

O
R

 (9
5%

 C
I)

aO
R

 (9
5%

 C
I)

P
 v

al
ue

O
R

 (9
5%

 C
I)

aO
R

 (9
5%

 C
I)

P
 v

al
ue

O
R

 (9
5%

 C
I)

aO
R

 (9
5%

 C
I)

P
 v

al
ue

A
ge

 g
ro

up

 
 A

d
ol

es
ce

nt
 

(1
5–

18
)

1
1

1
1

1
1

 
 Yo

un
g 

ad
ul

t 
(1

9–
24

)
1.

71
1 

(1
.2

51
 t

o 
2.

33
9)

1.
29

8 
(0

.8
37

 t
o 

2.
01

4)
0.

24
3

2.
01

9 
(1

.4
00

 t
o 

2.
91

2)
1.

44
5 

(0
.8

63
 t

o 
2.

41
9)

0.
16

2
1.

15
9 

(0
.8

65
 t

o 
1.

55
5)

1.
41

4 
(0

.9
34

 t
o 

2.
14

3)
0.

10
2

G
en

d
er

 
 M

al
e

1
1

1
1

1
1

 
 Fe

m
al

e
2.

13
7 

(1
.5

53
 t

o 
2.

94
0)

1.
92

5 
(1

.3
88

 t
o 

2.
66

9)
<

0.
00

1*
1.

63
6 

(1
.1

31
 t

o 
2.

36
6)

1.
47

5 
(1

.0
06

 t
o 

2.
16

4)
0.

04
7*

1.
39

2 
(1

.0
38

 t
o 

1.
86

8)
1.

37
3 

(1
.0

16
 t

o 
1.

85
5)

0.
03

9*

E
d

uc
at

io
n

 
 Lo

w
er

 e
d

uc
at

io
n 

(n
ev

er
 w

en
t 

to
 s

ch
oo

l u
nt

il 
hi

gh
 s

ch
oo

l o
r 

eq
ui

va
le

nt
)

1
1

1
1

1
1

 
 H

ig
he

r 
ed

uc
at

io
n 

(D
ip

lo
m

a,
 

B
ac

he
lo

r’s
, a

nd
 

P
os

tg
ra

d
ua

te
)

1.
93

4 
(1

.4
06

 t
o 

2.
66

1)
1.

34
5 

(0
.8

50
 t

o 
2.

12
6)

0.
20

5
2.

30
6 

(1
.6

00
 t

o 
3.

32
3)

1.
45

4 
(0

.8
57

 t
o 

2.
46

7)
0.

16
5

0.
97

4 
(0

.7
26

 t
o 

1.
30

6)
0.

72
4 

(0
.4

71
 t

o 
1.

11
4)

0.
14

2

R
es

id
en

ce

 
 Ja

va
 Is

la
nd

1
1

1
1

1
1

 
 O

ut
si

d
e 

Ja
va

 
Is

la
nd

1.
59

1 
(1

.1
58

 t
o 

2.
18

8)
1.

60
0 

(1
.1

46
 t

o 
2.

23
5)

0.
00

6*
1.

47
6 

(0
.9

35
 t

o 
2.

32
9)

1.
47

9 
(0

.9
20

 t
o 

2.
37

8)
0.

10
6

1.
76

7 
(1

.2
86

 t
o 

2.
42

6)
1.

72
3 

(1
.2

45
 t

o 
2.

38
4)

0.
00

1*

Fa
m

ily
 m

on
th

ly
 in

co
m

e

 
 ID

R
 <

2 
m

ill
io

n
1

1
1

1
1

0.
81

6 
(0

.5
08

 t
o 

1.
31

0)
0.

40
0

 
 ID

R
 2

–5
 m

ill
io

n
1.

03
4 

(0
.6

29
 t

o 
1.

70
0)

0.
93

5 
(0

.5
57

 t
o 

1.
56

7)
0.

79
7

1.
27

3 
(0

.7
46

 t
o 

2.
17

3)
1.

12
2 

(0
.6

46
 t

o 
1.

94
9)

0.
68

3
0.

78
4 

(0
.4

94
 t

o 
1.

24
3)

0.
84

4 
(0

.5
21

 t
o 

1.
36

7)
0.

49
0

 
 ID

R
 5

–1
0 

m
ill

io
n

1.
29

7 
(0

.7
92

 t
o 

2.
12

4)
1.

18
6 

(0
.7

04
 t

o 
1.

99
6)

0.
52

1
2.

90
9 

(1
.5

90
 t

o 
5.

32
5)

2.
57

6 
(1

.3
73

 t
o 

4.
83

3)
0.

00
3*

0.
76

7 
(0

.4
83

 t
o 

1.
21

8)
0.

83
5 

(0
.5

26
 t

o 
1.

32
5)

0.
44

4

 
 ID

R
 >

10
 m

ill
io

n
1.

87
5 

(1
.1

78
 t

o 
2.

98
4)

1.
69

7 
(1

.0
34

 t
o 

2.
78

5)
0.

03
6*

2.
15

0 
(1

.2
63

 t
o 

3.
66

0)
1.

81
7 

(1
.0

33
 t

o 
3.

19
6)

0.
03

8*
0.

75
2 

(0
.4

86
 t

o 
1.

16
5)

0.
81

6 
(0

.5
08

 t
o 

1.
31

0)
0.

40
0

O
R

 is
 u

na
d

ju
st

ed
 O

R
 fr

om
 u

ni
va

ria
te

 lo
gi

st
ic

 r
eg

re
ss

io
n 

an
al

ys
is

.
aO

R
 is

 a
d

ju
st

ed
 O

R
 o

r 
O

R
 t

ha
t 

ha
s 

b
ee

n 
ad

ju
st

ed
 fo

r 
al

l o
th

er
 v

ar
ia

b
le

s 
fr

om
 m

ul
tiv

ar
ia

te
 lo

gi
st

ic
 r

eg
re

ss
io

n 
an

al
ys

is
.

P
 v

al
ue

 s
ho

w
n 

in
 t

he
 t

ab
le

 is
 fr

om
 t

he
 a

d
ju

st
ed

 lo
gi

st
ic

 r
eg

re
ss

io
n 

m
od

el
.

*P
<

0.
05

.
ID

R
, I

nd
on

es
ia

n'
s 

R
up

ia
h.



8 Wahidiyat PA, et al. BMJ Open 2021;11:e054736. doi:10.1136/bmjopen-2021-054736

Open access 

students in Indonesia, who were expected to have signifi-
cantly more knowledge of the disease, Dewanto et al and 
Tursinawati et al found that only 21.1% and 42.7% of their 
subjects, respectively, had good knowledge.26 27 From our 
survey, most respondents already knew the basic defini-
tion of thalassaemia, which is a blood disorder caused by 
abnormalities in red blood cells that has an autosomal 
recessive inheritance pattern. However, public awareness 
of the dangers of consanguineous marriages must be 
increased because consanguinity increases the risk of a 
child born with thalassaemia. Consanguineous marriages 
cause higher expression of recessive alleles, leading to 
clustering of mutations in a particular community. It was 
reported that the rate of consanguineous marriages was 
high in rural, impoverished and poorly educated commu-
nities.28 There is a lack of information on the prevalence 
of consanguinity in Indonesia, but it was suggested to be 
relatively high in Asian countries with large populations.29

A large proportion of the respondents still did not know 
much about thalassaemia carriers as well as the difference 
between carriers and thalassaemia major patients. This 
might be due to a poor understanding about the various 
types of thalassaemia, which is broadly divided into alpha 
and beta thalassaemia. Beta thalassaemia can be further 
classified based on its genotype, symptoms (major, inter-
mediate, minor/trait) and the need for transfusion.30 
Since carriers of the thalassaemia trait usually do not 
exhibit any symptoms, they may never seek medical atten-
tion and live completely normal lives. If those who carry 
the trait are unaware of their condition, it is not surprising 
that other people are just as unaware. Even among Java-
nese mothers who had thalassaemic children, Widayanti 
et al found that they too did not know that they were 
carriers.31 The threat here is the assumption made by the 
public that being asymptomatic equals to not having the 
trait or disease. A Malaysian study found that the main 
reason behind parents’ refusal of thalassaemia screening 
was the belief that the absence of thalassaemia in their 
family members meant their children were not at risk.32 
Overall, these findings emphasise the importance of 
teaching youth about thalassaemia mode of inheritance, 
carriers, signs and symptoms, treatment, prevention and 
screening.

Attitude
Regarding attitude, most respondents (83.3%) showed 
positive attitude towards thalassaemia. The majority 
believed that everyone must undergo thalassaemia 
screening long before marriage and supported the incor-
poration of thalassaemia screening into a mandatory 
National Programme. Moreover, most of them agreed that 
receiving further information about thalassaemia would 
benefit them and their family. However, 82.6% of respon-
dents either strongly rejected or rejected the idea that 
they might unknowingly be thalassaemia carriers. This 
might result from their poor knowledge regarding the 
difference between thalassaemia major patients, asymp-
tomatic carriers and individuals without the thalassaemia 

trait. Since attitude towards carrier testing was found to 
be a significant predictor of mothers’ future reproductive 
plans, the youth must be made aware of the importance 
of carrier testing because they will soon become parents 
themselves.31 Failure to do so will lead to an increase in 
the rate of thalassaemic children being born every year. 
A study based in Malaysia found that despite the majority 
of its respondents showed positive attitude towards thalas-
saemia screening, only 13.6% of married participants 
actually got tested.22 Health education and genetic coun-
selling are especially important in Indonesia as its current 
law does not support antenatal testing and subsequent 
abortion, which are offered as alternative family planning 
options in some other countries.31

Practice
Although the respondents showed a positive attitude 
towards thalassaemia, more than half (54.4%) had poor 
practice towards the disease. Almost all respondents had 
not undergone screening for thalassaemia trait, yet more 
than half responded that they were confident that they 
and their families did not carry the trait. The youth was 
equally divided in opinion; half of them planned to get 
tested while the other half was still unsure. Even among 
those who would be willing to get tested, the respondents 
preferred to do it before marriage rather than as soon 
as possible. As antenatal testing and abortion are not a 
feasible choice in Indonesia, finding out their carrier status 
just before marriage may complicate things for young 
couples due to strong social pressure to marry and fear of 
facing stigmatisation in Indonesia. Time and money were 
once again claimed to be important considerations for 
getting tested.31 This hopefully urges the national govern-
ment to realise the importance of making thalassaemia 
screening a National Program alongside formal recom-
mendation and subsidised coverage. At present, there is 
minimal regulation for thalassaemia screening in Indo-
nesia as it is not mandatory. Some health centres offer 
thalassaemia screening tests, but these are individually 
organised. On the other hand, neighbouring countries 
such as Malaysia had already implemented thalassaemia 
screening programme at school since 2016.32

Association between KAP and sociodemographic factors
Good KAP was more prevalent among young adults 
(age 19–24) than adolescents (age 15–18), as older 
youth with higher education generally had higher 
literacy to better understand thalassaemia from books 
and social media.33 Women were more likely to have 
good KAP, which was consistent with findings from 
studies in Iran33 34 and Bahrain.35 However, this was 
inconsistent with findings from a study in India, 
where men had better knowledge and a more positive 
attitude towards thalassaemia.36 The reason behind 
our findings might be correlated with a previous 
study that revealed females were more likely than 
men to share health information on social media with 
their network.37 Furthermore, since women tend to 
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be seen as the one carrying the major reproductive 
responsibility of conceiving and raising a child, they 
may feel an increased pressure to learn and receive 
information about hereditary diseases like thalas-
saemia. In contrast to women in Western societies, 
Javanese women in a study by Widayanti et al feared 
of stigmatisation due to their thalassaemia carrier 
status.31 Hence, having a thalassaemic offspring may 
affect women more than men, which can explain 
why women would be more likely to have better KAP. 
Good knowledge and good practice were also more 
likely to be found among those residing outside Java 
Island. This was a surprising result as most previous 
studies reported that the urban population had better 
KAP towards thalassaemia than the rural population. 
Therefore, we initially expected to find a similar trend 
as Java Island has been Indonesia’s most developed 
island throughout decades. Nevertheless, this finding 
corroborated the claim made by Widayanti et al, which 
discovered that mothers living in rural areas were 
more open to receiving information about thalas-
saemia.31 This might be because those in rural areas 
were already more deprived of health information 
and thus more eager to learn about the disease.31

The χ2 test also revealed that there were more respon-
dents with higher education and high family monthly 
income who had good knowledge and positive attitude. 
However, practice was not significantly associated with 
either respondent’s education or family monthly income. 
These findings indicate that having adequate knowledge 
and attitude do not automatically translate into having 
good practice. Thalassaemia education programmes 
targeted to the youth must therefore aim to improve 
not only knowledge but also attitude and practice. The 
programmes should also consider the diverse background 
of the Indonesian population, in which socioeconomic 
status is often not equally distributed across regions. The 
occupation and education level of parents also appeared 
to influence youth’s KAP towards thalassaemia, but it was 
difficult to make any meaningful conclusion since the 
extent of this effect was not measured. Nevertheless, since 
family values are highly upheld in Indonesian culture, 
thalassaemia prevention and education programmes 
must incorporate parents’ views and cooperation to be 
effective. Having parents as partners in delivering health 
information will allow it to be well- received by the youth, 
as the decisions of Indonesian youth are often influenced 
by values taught by their parents.

Social media as an important source of information and 
education tool
It is encouraging to learn that most respondents 
stated that they had heard of thalassaemia before. 
However, there is a subtle yet crucial difference 
between hearing about the disease and understanding 
it correctly. This is especially important since a signif-
icant portion of the respondents who had heard of 
thalassaemia claimed to receive information about it 

from social media. The percentage of youth who use 
the Internet for seeking health information has vastly 
increased throughout the years, but it was suggested 
that only a small percentage believed that social 
media was a useful and reliable source.37 38 A major 
concern for youth seeking health information online 
is the difficulty to assess the reliability and validity of 
the information on each website they look at. More-
over, now with so many websites discussing similar 
health topics, they may also become overwhelmed and 
confused by information overload.38 39 Nevertheless, 
given that Indonesian youth is becoming increasingly 
reliant on the Internet, social media must be strongly 
considered as a powerful tool to deliver thalassaemia 
educational campaigns to this age group. The United 
Nations Population Fund Indonesia reported that 9 
out of 10 Internet users in Indonesia are active on 
social media, compared with 7 out of 10 in the USA.40 
On the other hand, since health information from 
school is easier to be standardised and verified, educa-
tion about thalassaemia and other genetic diseases 
must be further incorporated into the national curric-
ulum. Parents and healthcare providers, especially 
those who interact closely with adolescents and young 
adults, must also be reminded of the importance of 
teaching the youth about thalassaemia prevention 
and screening from a young age.

Limitations
This study is not without limitations. Although this 
study was the largest of its kind, it might not be fully 
representative of the Indonesian youth population. 
The number of responses in some provinces was 
too small to be representative, so the results of this 
study cannot be generalised to all youth in Indonesia. 
Regarding gender distribution, there were signifi-
cantly more woemen who participated in our study 
than men. This might lead to an overly optimistic 
prediction about Indonesian youth’s KAP towards 
thalassaemia than what is actually happening in Indo-
nesia right now, since women in our study were shown 
to be more likely to have good KAP. In addition, since 
the survey was disseminated online, some youth might 
be excluded due to the inability to access the Internet. 
Latest available figures from 2010 showed that 54.5% 
of male youth and 50.2% of female youth in Indo-
nesian households had access to Internet or mobile 
phones. However, while 64.3% of youth living in 
urban areas had access to Internet or mobile phones, 
only 37.4% of youth living in rural areas had access.41 
These numbers were expected to rise exponentially, 
but most recent data were not available online. The 
cross- sectional nature of this study also limited its 
ability to thoroughly interpret the association between 
sociodemographic factors and KAP towards thalas-
saemia. Future research is therefore needed to inves-
tigate further how certain sociodemographic factors 
influence public perception towards thalassaemia.
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CONCLUSION
Considering the high economic and medical burden of 
thalassaemia in Indonesia, there is an urgent need to 
develop an effective prevention programme and incorpo-
rate it within the national scope. Education and preven-
tion are best targeted to the youth population, with the 
hope that being aware of their carrier status can help 
guide their decisions when entering the stage of marriage 
and parenthood. Despite having a positive attitude 
towards thalassaemia, Indonesian youth generally had 
poor knowledge and poor practice towards it. The youth’s 
KAP also appeared to be influenced by certain sociode-
mographic factors, so future intervention must take these 
into account. The four most important tools for deliv-
ering education about thalassaemia to the youth include 
social media, school, parents and health professionals.
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