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Abstract

Background
Improvement in medical management has enabled transfusion dependent thalassaemia (TDT) patients
to survive beyond childhood, building families, and contributing to the labour force and society.
Knowledge about their adult life would provide guidance on how to support their needs. This study aims
to explore the general well-being of adults with TDT, their employment status and challenges.

Methods
We contacted all regional Thalassaemia societies in Malaysia to invite TDT members aged 18 or over to
participate. Participants were also recruited from the two participating hospitals. A self-administered
questionnaire including ‘CDC Healthy-days’, WHOQOL-BREF and employment measurements was used.
Multiple linear regression models were �tted with associations adjusted for several potential
confounders.

Results
Of the 196 participants, almost half (45%) had comorbidities and 20% suffered multiple types: bone-
related (13%), hormonal (12%), cardiac (3%) and infections (2%), resulting in 23% seeking treatment more
than twice monthly. Within a month, they suffered from a mean 3.1 (SD 3.0) days of feeling unhealthy
physically, a mean 2.6 (SD 3.5) days mentally unhealthy and their normal daily activities performance
were affected for approximately 2.5 (SD 3.3) days - leading to 36% being jobless and 38% of those with a
job receiving salaries below RM1000. The mean quality of life (QOL) score (mean (SD) for each QOL
domain was: physical health 62.6 (15.5), psychological health 64.7 (15.7), social relationship 64 (15.9),
environmental health 60.8 (16.7). Frequent activities limited days, being single, unwillingness to disclose
thalassaemia status, presence of comorbidities, discrimination experiences and perceptions about
employment di�culties were associated with lower QOL scores. Dissatisfaction with health service
provision, con�icting judgement in prioritising between health and job, and poor public empathy were
expressed.

Conclusion
Adults with TDT appeared to be fairly positive about their life in spite of high number of dysfunctional
days and had perceptions that health services do not meet their needs. They continued to face life
disruption in a rather non-supportive community. Supportive approaches and life-skill training are
necessary where interventions should be started during childhood. Adjustment to health services should
be considered.
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Introduction
Thalassaemia is the commonest inherited blood disorder in Malaysia with a total population of 8681 in
2018. The commonest clinical subtype of thalassaemia in Malaysia is Hb E-beta thalassaemia (34.37%),
followed by beta thalassaemia major (33.52%), Hb H disease (18.26%), beta thalassaemia intermedia
(9.37%) and others (4.48%) [1]. The �rst three subtypes, especially beta thalassaemia major are more
serious in clinical presentation and can cause these people a life-long need for regular blood transfusion
starting at tender age, a status termed transfusion dependent thalassaemia (TDT).

The prolongation in life expectancy for people with TDT through advancement and availability of
necessary treatment have enabled them to experience adulthood [2–4]. In 2018, 92% were still alive in
Malaysia and around 44% have reached adulthood. They have been receiving assistance such as
provision of free medical treatment [5] and mass community screening. The TDT population continues to
grow, though there is a decline in the number of new cases; many more will be entering adulthood soon
[6].

A report has shown that the global disability-adjusted life years increased by 40% for non-communicable
diseases when life-expectancy is prolonged [7]. This could be a re�ection of the future that people
surviving with TDT have to face. People with TDTs are known to have expressed their concerns about
how they have struggled with life and how they have been marginalized [8, 9]. The perception of having
thalassaemia has also been negative since childhood, a burden to the patient, family and nation [10, 11].
The social media continue to publish their challenges intermittently despite the government’s
contemporary assistance [12–15]. Therefore, it is timely to explore their transition to adulthood from
childhood and how they fare during adulthood in the era when much medical assistance is provided. We
conducted this study to determine their clinical and psychosocial burden, including employment status
and their actual needs during adulthood. We also aimed to assess if there is another area of focus for the
healthcare team to support TDTs during their transition to adulthood.

Methods

Study Design and study setting
This was a cross sectional study and eligible participants were recruited through convenient sampling.

Participants were recruited between August 2016 and December 2016 by the participant's attending
doctor, nurse or selected regional site coordinators, a representative from each thalassaemia society.

Geographically there are 13 states in Malaysia where Sabah in East Malaysia, Kedah in Northern
Malaysia and Selangor are the top 3 states with the highest prevalence of haemoglobinopathy [1]. Almost
all states have formed a thalassaemia society but the level of activities and cooperation differs,
depending on remoteness of the place and number of members. These thalassaemia societies have
representatives with The Federation of Malaysia Thalassaemia Societies, another non-government
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organisation. Investigators got in touch with each thalassaemia society through these contacts. Invitation
letters were sent to inform them about the study. A representative from each society was chosen to be
briefed about the aim, conduct of the study and trained on recruitment process. Once a written consent
was obtained from the participants, they were trained to guide the participants to either a soft or hard
copy of the questionnaires. They were told not to be involved in the participant's decision in any way.

Doctors and nurses of the Thalassaemia Clinic in two participating public hospitals in Penang, Malaysia
were also involved in the recruitment. They received similar brie�ngs and training, and were told not to be
involved in the participant's decision in any way.

Participants
Participants had transfusion dependent thalassaemia as diagnosed by their doctors at the time of
recruitment, aged 18 years and above, and could independently answer written questionnaires. They were
patients from the thalassaemia units of two hospitals in Penang, Malaysia and members from all
registered regional thalassaemia societies in Malaysia.

Data collection
After consent was obtained, participants were given either an electronic link or a hard copy of a self-
administered questionnaire to answer. The questionnaire consisted of sections on socio-demographics
and their health status, well-being, quality of life and free text on employment, challenges and healthcare
systems. The questionnaires were set in three languages, English, Malay and Chinese. The Malay and
Chinese versions were translations of the English version. The translations where cross-checked, back
translated and piloted on a few patients by investigators before the study was conducted. Participants
were given a choice to choose depending on their language literacy. If they chose to answer in hard
copies, they were instructed to place their answered questionnaire in sealed envelopes. The respective
representatives of the state’s thalassaemia society would collect the answered sealed questionnaires and
send them back to the investigators.

All responses answered via electronic link would be automatically stored at a pre-set google form which
could only be accessed by investigators. As for the hard copies, site-coordinators would collect the sealed
envelopes with answered copies and then send the collection as bulk mail back to investigators by post.

Sample size calculation
We used a survey sample size calculator set at 95% con�dence interval and 5% level of signi�cance.
Based on these reports [16, 17], we estimated a sample size of 344 respondents for this study. A total of
450 questionnaires were distributed to account for the possibility of approximately 20% with un-usable
data.

Data Collection Instrument
Participants �lled out a structured, pre-validated questionnaire which consisted of four sections:
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a) Socio-demographic characteristics: Age, gender, race, type of thalassaemia, co-morbidity, medication,
marital status, education, income and occupation.

b) CDC ‘Healthy-days’ measurement [18]: This is a self-rated evaluation about perceived burden of own
health for both acute and chronic health conditions, and in this study, it was on thalassaemia. There are 4
questions which can be used to estimate people with thalassaemia’s healthy years of life and health-
adjusted life expectancy and identify any signi�cant health differences between groups (Appendix I).
Responses are in the form of number of affected days in a month and a 5-point Likert scale about their
perception on general health.

c) WHOQOL-BREF [19]: This is a set of questionnaires which comprised of 4 domains (physical health,
psychological health, social-relationship, environmental health) that revolved around feelings on QOL,
health, or other areas of in life. Each domain comprised of multiple questions on the speci�ed area.
Responses are graded on a scale 1 to 5 and a more positive impact will have a higher score, thus a score
closer to 100 denotes a better quality of life for a particular domain.

d) Perception on healthcare services and employment: The questions included job descriptions, job’s
satisfaction, monthly salary, monthly off-days, support at work, discrimination at work, disclosure of
disease and willingness to disclose disease with colleagues. Participants were given the opportunity to
elaborate on any questions asked including areas which could be related to healthcare services in the
form of free �eld texts.

All questions used had been tested in a separate group of adult thalassaemia patients not involved in the
study.

Data analyses
In reporting descriptive statistics, continuous data was presented as mean with standard deviation (SD)
and categorical data presented as frequency (n) with percentage (%). Chi-square analysis (X2) was
conducted to compare the baseline characteristics according to the age at diagnosis and the age
receiving �rst blood transfusion. Data obtained from CDC ‘Healthy-days’ and WHOQOL-BREF were
displayed using the respective intended unit or scores.

Linear regression analysis was used to determine potential factors associated to their QOL. All study
factors were identi�ed as clinically important variables. Simple linear regression was used to identify
possible factors associated with QOL. The factors were then �tted into multiple linear regression models
based on each QOL domain, adjusting to the effect of other study factors. The results from linear
analysis were reported as coe�cient, its 95% con�dence interval (CI) and p-value. All statistical analysis
was done using Stata-13 [20]. A p-value of less than 0.05 was taken as a statistically signi�cant �nding.

Results
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Of the 450 questionnaires distributed to 13 states of Malaysia, 217 were returned. Twenty-one responses
were excluded because less than 80% completion of the questionnaire. The �nal number of
questionnaires analysed was 196. The responders came from nine out of the 13 states.

There were fairly equal proportion of males (n = 87, 44%) and females (n = 109, 56%) participants. The
mean age was 27 (SD7.4). They were mainly of the Malay ethnicity (n = 121, 62%). Majority of them
suffered from beta thalassaemia major (n = 126, 64%), followed by HbE beta thalassaemia (n = 59, 30%)
and HbH disease) (n = 11, 6%) (Table 1).

We found 45% (n = 80) of the participants were suffering from at least one complication of thalassaemia
or the treatment they have received (Table 1). Highest co-morbidity on the list was musculoskeletal
problems such as osteoporosis-osteopenia syndrome, bone pain or fractures or dis�gurements, followed
by endocrine issues such as diabetes mellitus, hypothyroidism or infertility and cardiac abnormalities.
Four had contracted transfusion related infections and 16 had various types of complications. Four were
stressed with life and another 17 did not make any disclosure. Hence, 82% (n = 161) were on some form
of medication in addition to their regular blood transfusion and folate supplements. Almost all (97%)
participants were on iron chelating agents to prevent iron overload. (Table 1).

Effects of having chronic anaemia and dependency on
blood transfusion
We found only 62% of those participants with beta thalassaemia major to be diagnosed and transfused
before the age of 2 years. Another 12% was diagnosed as having Thalassaemia before age of 2 but
having had their �rst transfusion after 2 years old and the remaining 26% were diagnosed and �rst
transfused after 2 years (Table 2). The majority of those with thalassaemia intermedia (HbE beta
thalassaemia and HbH disease) manifested much later and 7 of them needed medical care before age of
2 years. At the time of this study, all of them required a blood transfusion at least once a month, which
required them to be at the hospital. Further hospital visits were expected for various reasons such as
doctor/pharmacist consultations and investigation procedures, thus causing 58% (n = 114) of the
participants seeking hospital visits twice or more per month. There were signi�cantly more singles among
those who were diagnosed and were transfused blood earlier (p ≤ 0.001) but no signi�cant association
between the timing of diagnosis and transfusion with co-morbidity, education, employment status,
general health perceptions and satisfaction to health (Table 2).

Self-perception of general health and quality of life
A majority perceived themselves as healthy (74%). About half were satis�ed with their general health (n = 
100, 51%). Their quality of life across all 4 domains was above average with psychological health
obtaining the highest score at 64.7 (15.7) and environmental health getting the lowest score at 60.8
(16.7) (Table 3). However, in a month, the participants considered a mean (SD) of 3.1 (3.0) days to be
physically un�t, 2.6 (3.5) days to have some psychological issues and around 2.5 (3.3) days when their
daily activities were affected and limited.
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Self-perception on healthcare services and employment
At the time of the study, 126 (64%) participants held a job and were earning a living. A majority earned
between RM1000 to RM2000 a month (n = 55, 44%), followed by those earning below RM1000 a month
(n = 48, 38%) and 4 (3%) participants did not disclose. Eight of them were not con�dent in retaining their
current employment. The remaining (n = 70) were not earning a living because they had never held any
job (n = 19, 27%), had been retrenched for the past 2 years (n = 27, 39%) or were still studying (n = 24,
34%). Those who were still holding or had held a job previously had shared their thalassaemia condition
with colleagues (n = 104), were willing to disclose their thalassaemia status (n = 56), experienced
di�culties in their job because of thalassaemia (n = 48) and had been discriminated before for having
thalassaemia (n = 85). There is no signi�cant association between the number of activity limited days
with their perception of employment di�culties because of thalassaemia (p = 0.06). We also found some
participants (excluding students, n = 172) have chosen not to answer questions on whether they had
discussed thalassaemia with colleagues before (n = 21), willingness to disclose (n = 3), experienced
di�culties in obtaining or retaining job (n = 30), work place support (n = 48) and presence of
discrimination (n = 28). Two students had worked brie�y before and one of them experienced workplace
discrimination.

There were 67 responses to the free text comments on their healthcare services and employment. The
main response (n = 35) was a negative perception of having thalassaemia and how it had affected their
job potentials. There were 21 responses which pleaded for more employment opportunities or promotions
for people with thalassaemia and that there should not be any workforce discrimination against them.
Dissatisfaction with health service provision such as non-�exi treatment hours or no dedicated clinics,
con�icting judgement or ability in prioritising between health and job, and poor public empathy were
expressed. They also wanted more community awareness and support (n = 6) together with a better
health professional-patient relationship in order to enable them to cope with having thalassaemia and to
assist in planning for their future (n = 5).

Factors associated with quality of life (WHOQOL-BREF)
Table 4 showed the factors associated with QOL. Physical health was affected by the greatest number of
factors with the presence of discrimination at workplace the main negative factor (-10.79 95%CI (-15.80,
-5.77) p = 0.006) and having a higher education level the main positive factor (5.17, 95% CI (1.01, 9.34) p 
= 0.015). The main factor that affected all domains was having days with mental issues, discrimination
at workplace, perception that thalassaemia was a job burden and willingness to disclose one has
thalassaemia. The �rst three factors had reduced the scores for each domain while willingness increased
the scores.

When multiple linear regression was applied, willingness to disclose remained signi�cantly the main
predictive factor to increase the scores for all domains while presence of workplace discrimination was
shown signi�cantly affecting mainly the social relationship scores, followed by psychological and
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environmental health scores but no longer affecting physical health scores. Some of the other factors
continued to play a role in lowering the scores for certain domains but to a lesser degree.

Discussion
This study has shown the positive effect brought about by the improved resources given by the Ministry
of Health Malaysia (MOH) to people with thalassaemia. The majority with this disability have a fairly
positive perception about their general health and were satis�ed with their current status. Their quality of
life (QOL) was shown reaching scores above average, a similar �nding noted in countries where health
authorities have provided substantial aids to people with thalassaemia in terms of provision of
transfusion and chelation [21]. According to Silva 2014 et al, the QOL scores obtain were considered
satisfactory [22].

Their lifestyles have shown improvement in the number of participants who gained employment, started
their own family and attained higher education. They seemed to be coping fairly well with the disabilities
brought by thalassaemia and its related complications. This is a remarkable achievement when
compared with how they would have perceived life and struggled 10 years ago [5]. People with
thalassaemia globally have shown that they have the potential to succeed when given the opportunity
and recognition [23].

Although their health has improved, the fairly high number of participants with co-morbidities and days
when daily activities were limited suggest that their health status may not be at par with people without
thalassaemia, a similar �nding with another study [24]. The frequent need for hospital visits to care for
their health and the high number of days with limitation to their daily activities have created di�culties
for them to develop to their full potential. Any additional days are found to lower the QOL scores
signi�cantly. From the multiple linear regression of factors affecting QOL, it is likely that all the QOL
scores in this study will drop further if no measures are taken into account to reduce their challenges.
This suggests a possibility that the many challenges faced by people with TDT have yet to be overcome
despite the provision of advanced contemporary treatment and that they have struggled since childhood
[25-27]. In fact, our QOL scores for each domain are lower than the scores obtained from studies done in
another country with government support for their thalassaemia population [25]. While the participants in
this study are trying to manage their health as seen in other published articles [28-30], their coping
abilities may burn out when support and guidance from health care and society remain inadequate.
Studies have reported that thalassaemic adolescents have negative coping abilities and used
inappropriate approach when faced with stresses in life [31], probably due to over-protective parents and
over-dependency on their parents since childhood [10]. On the other hand, an endless assistance could
make them less dependent on themselves. Although this study did not look at the upbringing and coping
strategies of the participants, from the free �eld text, it seemed that adult TDTs need to juggle between
staying healthy with the disease and doing well with normal activities. Perhaps it is timely that the
healthcare system should now consider assisting them to be more independent in self-care towards a
near-normal life routine of a person without TDT. Life-training skills and psychological treatment are
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suggested management to overcome these shortcomings [32, 33]. These should start during their
childhood and perhaps extended to their caregivers as indicated by other studies [34, 35]. With proper
training and guidance, they may fare as well as if not better to than healthy people [36].

In addition, there is a need for a resource such as a one-stop centre where people with thalassaemia
could seek support to assimilate themselves better with the society and learn to be more independent in
control of their health. This is because the participants in this study still perceived that having
thalassaemia as a burden in their working and family lives. To reduce this negative perception, resources
should improve the provision of good intersectoral coordination and capabilities in order to address the
ever-changing demands of society and the needs of these people. The existing resources could reform
their services to provide appropriate and effective care by a multidisciplinary expert medical team in
reference centre - all in a same hospital visit and time.

We found a marked drop in the number of participants who remained willing to share their thalassaemia
status with other people after disclosing it previously. While we did not further explore reasons for this,
the most likely reason was that there could be a sense of hesitancy, insecurity and low self-esteem
towards an unsupportive environment and community who may not be aware of their capabilities.
Another possible reason could be the effect of the on-going health campaigns which have focused
mainly on prevention and the importance of screening, and may have unintendedly painted a negative
image of them as problematic people with special needs. Indeed, the environmental health QOL score in
this study is noted to be the lowest. Future studies could be done to explore the validity of these
explanations.

Otherwise, perhaps it is timely to revise the content of public and employer awareness about
thalassaemia to minimise any misunderstandings on their potential capabilities and create a better social
and environmental support which is crucial for a healthy social and professional integration. This calls
for a better planning system to have these patients recognized as valuable assets to the community and
provide them equal opportunities towards a full social and professional life. To address this inequality in
environmental and social health, it is suggested that the local government should encourage other
sectors to provide equal employment rights while helping them to juggle with their health management.
The existing public awareness of the condition should be continued but perhaps the emphasis should not
be only on prevention but also what or how this group of people can contribute to society. Publishing the
success stories of some patients [37-39] could boost not only their self-esteem but also perhaps change
the degree of stigmatization of them that is still present in some communities. With better public
understanding and support for their needs, they will be better accepted and improve their assimilation
into the society and workforce. As one of the participants said "I am as capable like everyone else, it's just
that I need a little extra blood every month". 

The ability to obtain higher educational level has been a value associated with potential higher social
level, better QOL and higher income [25, 40, 41]. A systematic review has shown that lower health literacy
is associated with higher mortality, though not affecting QOL[42]. Of those unemployed in this study, 34%
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were actually continuing their education at tertiary level. This shows that the participants are trying to
improve their life quality and that they are moving forward towards a brighter future.

Strength of the study:

This study provides comprehensive data about the well-being of the adult population with TDT in the
whole of Malaysia using validated questionnaires. Although there are other studies on this matter, the
population of interest in these studies was more focused at selected regional places. This study also
represents the voices of people with TDTs that need to be heard. Knowledge of their lifestyles could
provide guidance on how to support their needs in adulthood and for healthcare services to support them
towards a goal of near normal independent life. Hence, to further improve the delivery of the healthcare
system with the ultimate aim of increasing their self-su�ciency. 

Limitations of the study

The main limitation in this study is that it could not be generalized to larger population due to the small
sample size and inequal distribution of samples collected. We did not have the data on the actual
thalassaemia population in Malaysia at the time of the study for proper sample size calculation. The
newly published thalassaemia registry [1] has registered a total of 1603 adults with TDT and our sample
size represents only 15% of the population. Although the sample size is small, we have managed to
collect some data from the 2 regions with the highest prevalence. We also faced di�culties reaching
most TDTs for many refused to participate due to reasons not disclosed to us nor the research
assistants. Another limitation is that we could not do any comparison with healthy adults. The WHOQOL-
BREF questions were also rather lengthy and sensitive because some of the participants chose not to
answer some questions in the sections relating to social relationship and environmental health. Perhaps
another healthcare and QOL tool specially tailored for thalassaemia such as ThALI should be used [43].

Conclusion
The majority of the participants in this study seemed to be coping with the disease and moving on with
adulthood with a fairly high quality of life despite high number of unhealthy days with limitation to daily
activities. They continue to face suppression of their potential capabilities and other challenges. Our
�ndings give insight into the needs of these people, how delivery of public awareness could be improved,
and the role both employers and themselves could play to support each other. Their future now not only
depends on how to stay healthy but also how live a near normal life just like the general population
without chronic illnesses.

List Of Abbreviations
QOL: quality of life

TDT: transfusion dependent thalassaemia
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MOH: Ministry of Health

CDC: Centers for Disease Control and Prevention

WHOQOL-BREF: The international version of the instrument issued by the World Health Organization (in
the English, Malay and Chinese languages)
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Tables
Table 1 Socio-demographic characteristics (n = 196)
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Characteristics n (%)

Age in yearsa 27 (7.4)

Gender

  Male

  Female

 

87 (44)

109 (56)

Ethnic

  Malay

  Sabah and Sarawak indigenous (eg. Kadazan-Dusun)

  Chinese

 

121 (62)

40 (20)

35 (18)

Types of thalassaemia

  Beta thalassaemia major

  HbE beta thalassaemia

  HbH disease

 

126 (64)

59 (30)

11 (6)

Types of comorbidity (n = 179)

  Musculoskeletal

  Endocrine

  Cardiovascular

  Blood infection

  Psychological

  Multiple

 Others

 

23 (13)

21 (12)

6 (3)

4 (2)

4 (2)

16 (9)

6 (3)

Medication

  Iron chelators

  Hormonal medication

  Cardiac medication

  More than 1 group of medication

 

191 (97)

110 (56)

8 (4)

157 (80)

Mode of administration of iron chelating agents

  Subcutaneous only

  Oral only

  Combined oral and subcutaneous

 

 

25 (13)

78 (40)
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  None needed 88 (45)

5 (3)

Frequency of hospital visits (n = 194)

  Once a month

  Twice a month

  More than twice a month

 

80 (41)

70 (36)

44 (23)

aMean (SD)

Table 2 Chronic anaemia and dependency on blood transfusion (n = 196)
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Characteristics Total

(n = 196)

p value Time of diagnosis and �rst transfusion

  a Group 1

(n = 85)

b Group 2

(n = 22)

c Group 2

(n = 89)

Type of thalassaemia

 Beta thalassaemia major

 HbE beta thalassaemia

 HbH disease

 

126

59

11

0.000  

78

7

0

 

15

7

0

 

33

45

11

Presence of comorbidity

 Yes

 No

 

77

20

0.135  

41

39

 

8

14

 

28

49

Marital status

 Married

 Single

 

41

154

0.001  

8

77

 

4

18

 

29

59

Education

 Primary

 Secondary

 Tertiary

 

13

133

50

0.133  

7

60

18

 

2

10

10

 

4

63

22

Employment status

  employed

  unemployed

 

126

70

0.147  

57

28

 

10

12

 

59

30

General health perception

  Good

  Fair

 

 

145

50

0.946  

 

63

22

 

 

17

5

 

 

65

23

Satisfaction with general health

 Good

 Fair

 Poor

 

 

100

83

12

0.386  

 

39

37

8

 

 

13

9

0

 

 

48

37

4
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a Group 1: Thalassaemia diagnosed and started transfusion before age to 2 years old        

b Group 2: Thalassaemia Diagnosed before 2 years old but �rst transfusion after 2 years old

c Group 3: Thalassaemia diagnosed and started transfusion after age of 2 years old

Table 3 Self-perception of general health and quality of life

 CDC ‘Healthy-days’ Mean
(SD)

Number of days affected by physical issues (over 30 days) (n = 190) 3.1 (3.0)

Number of days affected by mental issues (over 30 days) (n = 189) 2.6 3.5)

Number of days when activities were limited by physical and or mental issues (over 30
days) (n = 191)

2.5 (3.3)

WHOQOL-BREF  

Domain 1: Physical health* (n = 189) 62.6
(15.5)

Domain 2: Psychological health* (n = 189) 64. 7
(15.7)

Domain 3: Social relationship* (n = 188) 64.0
(15.9)

Domain 4: Environmental health* (n = 186) 60.8
(16.7)

*A score closer to 100 indicates a better quality

Table 4 Linear regressions on sociodemographic, CDC healthy-days and employment associated with
WHOQOL-BREF scores
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Factors Simple linear
regression

aMultiple linear
regression

Physical health

Higher education 5.17 (1.01,
9.34)*

3.41 (-1.14, 7.97)

Days affected by physical issues (more days) -1.13 (-1.92,
-0.33)*

-0.60 (-1.62, 0.41)

Days affected by mental issues (more days) -1.02 (-1.70,
-0.35)*

-0.14 -1.01, 0.73)

Days when activities were affected by physical and or
mental issues (more days)

-1.58 (-2.26,
-0.90)*

-1.22 (-2.19,
-0.25)*

Discrimination at workplace before -10.79 (-15.80,
-5.77)*

0.72 (-12.3, -2.00)*

Thalassaemia made job di�cult (Yes) -6.64 (-9.94,
-3.35) *

-1.35 (-4.90, 2,21)

Willingness to disclose (Yes) 3.41 (-0.39, 7.21) 5.32 (1.55, 9.08)*

Psychological health

Malay ethnic 4.01 (1.15,
6.87)*

5.41 (2.11, 8.71)*

Days affected by mental issues (more days) -1.04 (-1.72,
-0.35)*

-1.04 (-1.97,
-0.12)*

Days when activities were affected by physical and or
mental issues (more days)

-1.03 (1.75,
-0.32)*

-0.29 (-1.31, 0.73)

Discrimination at workplace before -8.93 (-14.50,
-3.36)*

-2.76 (-8.20, 2.68)

Thalassaemia made job di�cult (Yes) -7.67 (-10.97,
-4.37)*

-5.80 (-9.55,
-2.04)*

Willingness to disclose (Yes) 7.83 (4.09,
11.58) *

8.45 (4.48, 12.42)*

Social relationship

Higher education 5.26 (0.92,
9.61)*

3.04 (-1.93, 8.02)

Single -7.58 (-13.15,
-2.00)*

-12.70 (-19.18,
-6.22)*

Days affected by mental issues (more days) -1.10 (-1.78,
-0.43)*

-0.49 (-1.43, 0.45)

Discrimination at workplace before -10.79 (-16.33,
-5.24)*

-7.06 (-12.64,
-1.48)*
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Thalassaemia made job di�cult (Yes) -5.88 (-9.36,
-2.39)*

-0.74 (-.4.58, 3.10)

Willingness to disclose (Yes) 4.96 (1.06,
8.86)*

5.60 (1.43, 9.77)*

Environmental health

Malay ethnic 3.23 (0.11,
6.36)*

4.21 (0.95, 7.47)*

Higher education 7.01 (2.49,
11.52)*

5.84 (1.09, 10.58)*

Days affected by mental issues (more days) -0.97 (-1.72,
-0.23)*

-0.56 (-1.47, 0.34)

Discrimination at workplace before -11.45 (-17.02,
-5.88)*

-7.93 (-13.30,
-2.57)*

Thalassaemia made job di�cult (Yes) -6.79 (-10.38,
-3.19)*

-2.03 (-5.74, 1.68)

Willingness to disclose (Yes) 9.46 (5.66,
13.26)*

10.85 (6.93,
14.77)*

*p < 0.05

a Adjusted to gender, ethnicity, education, marital status, factors in CDC healthy-days (days affected by
physical issues, days affected by mental issues, days when activities were affected by physical and or
mental issues), workplace issues (discrimination, thalassaemia made job more di�cult, willingness to
disclose status, had disclose status before)

Note: Factors which have no signi�cant correlation in both simple and multiple linear regression were not
displayed for the speci�ed domain.

Appendix
Appendix I is not available with this version.


