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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: This study recruited 450 people with TDT, aged 18 and above, of both genders through all regional Thalas-
saemia societies in Malaysia and from the two participating hospitals, over five months in year 2016. A self-adminis-
tered questionnaire including ‘Healthy Days Core Module, WHOQOL-BREF and employment measurements was used.
Multiple linear regression models were fitted with associations adjusted for several potential confounders.

Results: A total of 196 adults with TDT responded to the survey (43.6% response rate). Almost half (45%) had comor-
bidities and 9% suffered multiple complications: 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 at least three
days with poor physical and or mental health and their normal daily activities were disrupted up to three days. 36%
were jobless and 38% of those with a job were receiving salaries below RM1000. The mean WHOQOL-BREF score
(mean (SD)) was: physical health 62.6 (15.5), psychological health 64.7 (15.7), social relationship 64 (15.9), environmen-
tal health 60.8 (16.7). Having days with mental issues, financial status, education level, ethnic and marital status were
main factors affecting QOL scores. Open questions showed dissatisfaction with health service provision, conflicting
judgement in prioritising between health and job, and poor public empathy.

Conclusion: The adults with TDT perceived their health as good and had less unhealthy days when compared with
people with other chronic diseases. However, some perceived themselves to be facing more life disruption in a rather
non-supportive community and that health services do not meet their needs. Future qualitative studies are needed to
focus on their perceived needs and to look for more tailored supportive approaches.
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Plain English Summary

What is the problem?: With advancements in medical care, more people with transfusion dependent thalassaemia
(TDT) reached adulthood, something which was uncommon decades ago. They should have similar physical-mental
capabilities as people without TDT. However, the stigma of their condition has remained and their potential capabili-
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ties have often been underestimated by the public. We need to understand their adult life in order to assist them

further.

What did we do?: We surveyed 196 TDT patients, using a set of questionnaires. We enquired of their perceptions
about their health status and quality of life (QOL: physical, mental, social relationship, environment). We asked them
open guestions on challenges they were facing during adulthood and employment.

What did we find?: Some participants (45%) were found to have other medical problems and that they could be
feeling unwell at least three days in a month. Participants scored above 60 out of 100 for all of the QOL aspects (a
higher score denotes a better QOL). We noted some continued to lose career advancement opportunities, face dis-
crimination and had difficulties managing their health, in a rather non-supportive community.

What is our conclusion?: People with TDTs were doing relatively well as young adults. Life challenges persist.
More qualitative studies are needed to understand their challenges better and to look for more tailored supportive

approaches.

Introduction

Thalassaemia is the commonest inherited blood disorder
in Malaysia with a total population of 8681 in 2018. This
condition is characterised by low haemoglobin levels, due
to defects in either the alpha- or beta-globin chain of the
red blood cells, leading to an imbalance in globin chain,
thus destruction of the red blood cell and ultimately, low
haemoglobin presenting as anaemia [1]. 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%) [2]. People with
a more severe spectrum will require 3— 4-weekly blood
transfusions for survival and are categorized as having-
transfusion dependent thalassaemia (TDT).

Beta thalassaemia major followed by HbE-beta thalas-
saemia have the most serious clinical presentation with
poor growth, chronic lethargy and organ failure from
chronic anaemia [3]—taking its toll on a person’s physical
capabilities when medical management is inadequately
provided. Life-long regular blood transfusion is required
for survival from a young age, when they have to endure
hours of blood transfusion and later in life, when iron
overload occurs due to transfusion, hours of chelation
with Deferoxamine, the infusion type of iron chelating
agent. Otherwise, they would have to ingest oral iron
chelating agents which could be unpalatable or unafford-
able to some. The required medical attention causes their
daily activities to be disrupted with a life bound by activi-
ties that required their presence at the hospital. This dis-
ruption in life is also costly. They have to be responsible
for themselves in managing their own health, finances
and family when they reach adulthood—which had been
a huge burden experienced by their caretakers when they

were young [4]. Without optimal treatment and respon-
sibility, not only will their growth be affected in terms of
distorted body images such as short stature, thalassae-
mic facies and 'child-like” appearance [4], they could also
face social stigmatization from ’frequent absenteeism’ or
poor physical performance, which then lowers their self-
esteem and causes mental stress [5].

The prolongation of life expectancy for people with
TDT through advancement and availability of necessary
treatment has enabled them to experience adulthood
[6-8]. In 2018, 92% of thalassaemics registered in the
National Registry were still alive in Malaysia and around
44% have reached adulthood. They have been receiving
assistance such as provision of free medical treatment
and mass community screening [9, 10]. The TDT popula-
tion continues to grow. Although there is a decline in the
number of new cases, many more will be entering adult-
hood soon [9].

A report has shown that the global disability-adjusted
life years increased by 40% for non-communicable dis-
eases when life-expectancy is prolonged [11]. This could
be a warning of the future that people surviving with
TDT will 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
[5, 12], but there were limited studies, if any, about their
actual adulthood needs, employment and perception of
healthcare services. The perception of having thalassae-
mia has also been negative since childhood, a burden to
the patient, family and nation [4, 13]. The social media
continue to publish their challenges intermittently
despite the government’s contemporary assistance [14—
17]. Therefore, it is timely to explore how they fare dur-
ing adulthood in the era when much medical assistance
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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

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

Patients from the thalassaemia units of two hospi-
tals in Penang, Malaysia and or members from all regis-
tered regional thalassaemia societies in Malaysia were
approached face-to-face by their attending doctor, nurse
or selected regional site coordinators who worked for
the regional thalassaemia society from all over Malaysia
between August 2016 and December 2016.

Those in-charge of recruitment (research assistants,
RA) were briefed about the aims and conduct of the
study, and trained on recruitment process. Once a writ-
ten consent was obtained, participants were given an
option to complete the questionnaire either by an elec-
tronic link to Google form or a hard printed copy. The
questionnaires were to be self-completed without any
assistance or interference from RA. Participants were
given up to an hour to complete the questionnaire. The
completed questionnaires in hard copies were then
sealed by the participant in an envelope, which would
then be collected, compiled and send as bulk mail back
to the investigators by the RA. As for the electronic ques-
tionnaires, all submissions were done online and the
responses were automatically stored at a pre-set google
form which could only be accessed by investigators.

Sample size estimation

We used a survey sample size calculator according to
sample size formula for a finite population. A sample size
of 344 respondents was determined from a level of con-
fidence set at 95%, a margin of error at 5%, a population
proportion of 0.5, and a population size of 3200 (from
the estimated adult TDT registered in Malaysia [18, 19].
A total of 450 questionnaires were distributed to account
for the possibility of incomplete information.

Participants (inclusion and exclusion criteria)

Participants were recruited when they fulfilled the inclu-
sion criteria of having transfusion dependent thalassae-
mia (TDT) as diagnosed by their doctors at the time of
recruitment, and aged 18 years and above. Those who
were not capable of answering the questionnaire inde-
pendently were excluded.
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Assessment and outcome measures

The structured questionnaire consisted of four sections

on (a) socio-demographics characteristics, (b) their

health status and well-being, (c) quality of life and (d) free

text on employment, challenges and healthcare systems.
Details of the self-administered questionnaire are as

follows:

(a) Socio-demographic characteristics: Age, gender,
race, type of thalassaemia, co-morbidity, medica-
tion, marital status, education, income and occupa-
tion.

(b) Healthy Days Core Module (CDC HRQOL-4) [20,
21]: This is part of the National Health and Nutri-
tion Examination Survey (NHANES) used in the
National Commission for Quality Assurance’s
(NCQA) Healthcare Effectiveness Data and Infor-
mation Set (HEDIS), and in this study, the focus was
on thalassaemia. There are 4 self-rated questions.
The first question is on respondent’s perception of
own general health in a 5-point Likert scale and
the subsequent questions require the respondents
to estimate the number of days they felt unhealthy
physically, mentally and when daily activities were
limited, for the past 30 days.

This set of questionnaires is only available in English
and was translated to Malay and Chinese languages.
The translations were cross-checked and back
translated to ensure accurate and true representa-
tion of the original document.

(c) WHOQOL-BREF [22]: This is an abbreviated
version of the World Health Organization Qual-
ity of Life questionnaire (WHOQOL 100) which
comprised of two individual questions on percep-
tion and satisfaction in QOL, and questions that
assessed four QOL domains (physical health, psy-
chological health, social-relationship, environ-
mental health). Responses are graded on a scale
1-5. Each response for a particular domain was
then added up to form a cumulative score that has
a maximum value of 100. A higher score indicates
a better QOL for a particular domain. This set of
questionnaires is available in three languages: Eng-
lish, Malay and Chinese, which were used.

(d) Perception of healthcare services and employment:
The questions included job descriptions, job’s satis-
faction, monthly salary, monthly off-days, support
at work, discrimination at work, disclosure of dis-
ease and willingness to disclose disease with col-
leagues. 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 field texts.
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Both the questions on biodata and perception of health-
care services and employment were developed by the
investigators using an iterative process, piloted on a
small sample of adult thalassaemia patients and modi-
fied according to feedback obtained. The questionnaire
was made available in the three major languages used in
Malaysia: English, Malay and Chinese.

Participants were given a choice to choose depending
on their language literacy.

Endpoints

The study endpoints focused on the participants per-
ception of general health and quality of life, and their
perception on healthcare services and employment.
This study then further identified factors that were sig-
nificantly associated with the quality of life of these TDT
participants.

Statistical analysis

In reporting descriptive statistics, continuous data was
presented as mean with standard deviation (SD) and cat-
egorical data presented as frequency (n) with percentage
(%). Chi-square analysis (X?) was conducted to compare
the baseline characteristics according to the age at diag-
nosis and the age receiving first blood transfusion. Data
obtained from Healthy Days Core Module and WHO-
QOL-BREF were displayed using the respective intended
unit or scores.

Linear regression analysis was used to determine
potential factors associated with their QOL. All study
factors were identified as clinically important variables.
Simple linear regression was used to identify possible
factors associated with QOL. The factors were then fit-
ted into multiple linear regression models based on each
QOL domain, adjusting to the effect of other study fac-
tors. The results from linear analysis were reported as
coefficient, its 95% confidence interval (CI) and p-value.
All statistical analysis was done using Stata-13 [23]. A
p-value of less than 0.05 was taken as a statistically sig-
nificant finding.

Results
Of the 450 questionnaires distributed to 13 states of
Malaysia, 217 were returned which accounted for 43.6%
response rate. Twenty-one responses were excluded
because of less than 80% completion of the questionnaire.
The final number of questionnaires analysed was 196.
The responders came from nine out of the 13 states.
There were fairly equal proportion of males (44%)
and females (56%) participants. The mean age was 27
(SD 7.4). They were mainly of the Malay ethnicity (62%).
The majority of them suffered from beta thalassaemia
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Table 1 Socio-demographic characteristics (n=196)
Characteristics n (%)
Age in years® 27 (7.4)
Gender
Male 87 (44)
Female 109 (56)
Ethnic
Malay 121 (62)
Sabah and Sarawak indigenous (e.g. Kadazan-Dusun) 40 (20)
Chinese 35(18)
Types of thalassaemia
Beta thalassaemia major 126 (64)
HbE beta thalassaemia 59 (30)
HbH disease 11(6)
Types of comorbidity (n=179)
Musculoskeletal 23(13)
Endocrine 21(12)
Cardiovascular 6 (3)
Blood infection 4(2)
Psychological 4(2)
Multiple 16 (9)
Others 6(3)
Medication
Iron chelators 191 (97)
Hormonal medication 110 (56)
Cardiac medication 8 (4)
More than 1 group of medication 157 (80)
Mode of administration of iron chelating agents
Subcutaneous only 25(13)
Oral only 78 (40)
Combined oral and subcutaneous 88 (45)
None needed 503)
Frequency of hospital visits (n=194)
Once a month 80 (41)
Twice a month 70 (36)
More than twice a month 44 (23)
Monthly income (n= 172, included those participants with a
previous employment)
Less than RM1000 62 (36)
Between RM1000 and RM2000 60 (35)
More than RM2000 21(12)
Unemployed 24 (14)

2 Mean (SD)

major (64%), followed by HbE beta thalassaemia (30%)
and HbH disease) (6%) (Table 1).

We found that 45% of the participants were suffering
from at least one complication of thalassaemia or the
treatment they had received (Table 1). Highest co-mor-
bidity on the list was musculoskeletal problems (13%)
such as osteoporosis-osteopenia syndrome, bone pain or



Foong et al. Health and Quality of Life Outcomes (2022) 20:2

fractures or disfigurements, followed by endocrine issues
(12%) such as diabetes mellitus, hypothyroidism or infer-
tility and cardiac abnormalities (3%). Other health issues
included transfusion related infections (2%) and psycho-
logical problems (2%) such as depression and anxiety.
Among the participants, 8% had various types of com-
plications and another 9% did not make any disclosure.
Hence, 82% of participants were on some form of medi-
cation 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 62% of those participants with beta thalas-
saemia major to be diagnosed and transfused before the
age of 2 years. Another 12% were diagnosed as having
thalassaemia before the age of 2 years but started their
first transfusion after 2 years old and the remaining 26%
were diagnosed and had first transfusion after 2 years
(Table 2). The majority of those with thalassaemia inter-
media (HbE beta thalassaemia and HbH disease) mani-
fested much later and 3.5% needed medical care before
age of 2 years. At the time of this study, all participants
were transfused at least once a month and these trans-
fusions were conducted at hospitals only on weekdays
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during office hours. Further hospital visits were expected
for various reasons such as doctor/pharmacist consulta-
tions and investigation procedures, thus causing 58% of
the participants to require hospital visits twice or more
per month. There were significantly more singles among
those who were diagnosed and were transfused blood
earlier (p <0.001) but no significant association between
the timing of diagnosis and transfusion with co-morbid-
ity, education and employment status. (Table 2).

Perception of general health and quality of life

In general, the participants considered their health to
be between 'Good’ and "Very Good. Within 30 days, the
participants experienced an average (mean (SD)) of 5.6
(5.2) unhealthy days, whereby a mean (SD) of 3.1 (3.0)
days could be due to being physically unwell and 2.6 (3.5)
days being mentally unwell. We found a mean (SD) of 2.5
(3.3) days when their daily activities were affected and
limited.

The overall perception of QOL rating and health satis-
faction was 3.7 (0.8) and 3.5 (0.7) on a Likert scale of 1-5
with the value 5 as excellent or very satisfied. For percep-
tion in QOL ratings, majority of the participants rated
themselves to be in a very good QOL state (53%), fol-
lowed by good (33%), excellent (11%), very poor (2%) and
poor (1%). Most of them were satisfied with their health

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

Characteristics Total p value Time of diagnosis and first transfusion
(n: 196)
2Group 1 b Group 2 <Group 3
(n=85) (n=22) (n=89)

Type of thalassaemia 0.000

Beta thalassaemia major 126 78 15 33

HbE beta thalassaemia 59 7 45

HbH disease 11 0 0 11
Presence of other comorbidities 0.135

Yes 77 41 8 28

No 102 39 14 49
Marital status 0.001

Married 41 8 29

Single 154 77 18 59
Education 0.133

Primary 13 7 2 4

Secondary 133 60 10 63

Tertiary 50 18 10 22
Employment status 0.147

Employed 126 57 10 59

Unemployed 70 28 12 30

2 Group 1: Thalassaemia diagnosed and started transfusion before age of 2 years

b Group 2: Thalassaemia diagnosed before 2 years old but first transfusion after 2 years old

€ Group 3: Thalassaemia diagnosed and started transfusion after 2 years old
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(47%), another 41% were neither satisfied nor dissatisfied,
the remaining rated very satisfied (7%), dissatisfied (4%)
and very dissatisfied (1%). Their quality of life across all
4 domains was above 60 out of a maximum score of 100,
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).

Perception on healthcare services and employment

At the time of the study, 64% participants held a job.
Majority (44%) earned between RM1000 and RM2000 a
month, followed by 38% earning below RM1000 a month
and 3% participants did not disclose their monthly earn-
ings. 6% of the working participants were not confident
in retaining their current employment. The remaining
(36%) participants were not earning a living because they
had never held any job (27%), had been retrenched for
the past 2 years (39%) or were students (34%). Of those
participants with working experiences, 41% were will-
ing to disclose their thalassaemia status, 82% had shared
their thalassaemia condition with colleagues, 34% had
received satisfactory workplace support, 77% had experi-
enced difficulties in their job because of thalassaemia and
57% reported discrimination for having thalassaemia.
There was no significant association between their per-
ception of employment difficulties because of thalassae-
mia and the number of overall unhealthy days (p=0.32),
or between the number of days when activities were
affected by physical and or mental issues and their per-
ception of employment difficulties because of thalassae-
mia (p=0.06). Among those with working experience, at

Table 3 Perception of healthy days and quality of life (QOL)
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least 12% have chosen not to give a response to at least
one of the questions in this section.

There were 67 responses to the free text comments
on their healthcare services and employment. The main
response was a negative perception of having thalas-
saemia and how it had affected their job potentials (35
responses), followed by 21 responses which pleaded for
more employment opportunities or promotions for peo-
ple with thalassaemia and less workforce discrimination.
The reasons for the discrimination were their frequent
absenteeism from work, easy fatigue and being short or
ugly. There were six responses expressing dissatisfaction
with health service provision such as non-flexi treatment
hours or no dedicated clinics, 20 responses on conflict-
ing judgement or ability in prioritising between health
and job, and 18 responses about poor public empathy
were expressed. Six participants wanted more commu-
nity awareness and support together with a better health
professional-patient relationship in order to enable them
to cope with having thalassaemia and another five par-
ticipants wanted assistance in planning for their future.

Factors associated with quality of life (WHOQOL-BREF)
Table 4 showed the factors associated with QOL. Results
from the simple linear regression showed that there were
three main factors significantly associated with QOL:
having days with mental issues (reduced the scores for
all four domains), higher education (increased the physi-
cal health, social relationship and environmental health
scores) and higher monthly income (increased the physi-
cal health and social relationship scores) (Table 4).

Mean (SD)
Healthy Days Core Module (CDC HRQOL-4)
"In general, would you say your health is..."* 3.01(0.79)
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) 25(3.3)
Summary index of unhealthy days (overall unhealthy days) (over 30 days) (n=196) 56(5.2)
WHOQOL-BREF
Overall perception on QOL rating* "How would you rate your quality of life?" 3.7(0.8)
Overall health satisfaction rating** "How satisfied are you with your health?" 35(0.7)
Domain 1: Physical health*** (n=189) 626 (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)

# Likert scale: 5 =Excellent, 4 =Very good, 3 =Good, 2 =Fair, 1 =Poor

*Likert scale: 5=Excellent, 4 =Very good, 3 = Neither poor or good, 2 =Poor, 1=Very poor

**Likert scale: 5=Very satisfied, 4 =Satisfied, 3 =Neither dissatisfied or satisfied, 2 = Dissatisfied, 1 =Very dissatisfied

***A score closer to 100 indicates a better quality



Foong et al. Health and Quality of Life Outcomes (2022) 20:2 Page 7 of 11

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

Factors Simple linear regression (coefficient (95% Multiple linear
Clh) regression? (coefficient
(95% Cl))

Physical health
Education (higher) 5.17(1.01,9.34)* 214 (—2.35,6.64)
Hospital visits (more frequent) —3.78 (—6.54,—1.02)* —0.70 (=3.61,2.20)
Monthly income (higher) 3.60(1.05,6.15)* 438(1.11,7.66)*
Days when activities were affected by physical and or mental —1.58 (—2.26,—0.90)* —1.98 (—2.92,—1.05)*
issues (more days)
Days affected by physical issues (more days) —1.13(=1.92,—0.33)* —0.39(—=142,064)

Days affected by mental issues (more days) —1.02,(=1.7,—0.35)* —0.25 (= 1.02,0.53)
Psychological health
Malay ethnic 401 (1.15,6.87)* 4.54(0.83, 8.24)*
Presence of other comorbidities —540(—9.98,—0.82)* —543(—10.88,0.02)
Days when activities were affected by physical and or mental —1.03(—=1.75—-032)* —1.50 (= 2.55,—044)*
issues (more days)
Days affected by mental issues (more days) —1.04(—=1.72,—0.35)* —0.50(=1.37,037)
Social relationship
Education (higher) 526(092,961)* 3.51(—1.36,837)
Marital status (being single) —7.58(—=13.15,—2.00)* 12.27 (= 18.75,—5.77)*
Monthly income (higher) 3.97(1.38,6.56)* 3.64(0.14,7.14)*
Days affected by mental issues (more days) —1.10(=1.78,—043)* —0.86 (—1.68,—0.05)*
Environmental health
Education (higher) 7.01 (249, 11.53)* 490 (0.01,9.90)
Malay ethnic 3.23(0.11, 636) 4.54(0.89,8.18)*
Hospital visits (more frequent) —357(—6.62,—0.53)* —0.70(—3.91,250)
Presence of other comorbidities —6.34(—11.23,—1.44)* —5.11(=1045,0.22)
Days affected by mental issues (more days) —097 (=1.72,—0.23)* —048(—=1.34,037)
Currently have a job —472(—=9.74,031)* —268(—9.08,3.72)
Monthly income (higher) 1.36(—1.47,4.20) 3.75(0.14, 7.37)*

Factors which have no significant association in both simple and multiple linear regression were not displayed for the specified domain
*p<0.05

2 Adjusted according to gender, ethnicity, education, marital status, age at first diagnosis and transfusion, type of iron chelation, frequency of hospital visits, presence
of other comorbidities, employment status (monthly income, currently have a job) and 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)

When multiple linear regression was applied, having
a higher monthly income remained a significant factor
which increased the scores for physical health and social
health, and additional significant result for environmen-
tal health. The other factors that continued to play a role
on QOL domains were: days when activities were affected
by physical and or mental issues (associated with physi-
cal health and psychological health), Malay ethnicity
(associated with psychological health and environmental
health), being single (associated with social relationship)
and days affected by mental issues (associated with social
relationship).

Discussion

This study has shown that despite having thalassaemia,
the majority of the participants perceived their general
health status as good. Their quality of life (QOL) scores
for all domains were above 60 out of a 100 (maximum
score). Our scores were almost comparable with the
scores from other similar studies [24, 25]. When com-
pared the age- and sex-matched WHOQOL-BREF scores
between TDTs and non-thalassemic adults in Italy, Floris
2018 reported that thalassemia subjects had scores which
were at least as good as those of non-thalassemic subjects
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in all domains; with TDTs obtaining the highest score
(SD) at 73(19) in social relationships domain and the low-
est score at 63 (14) in environmental health domain. A
study by Gan 2016 reported its highest score with envi-
ronmental health domain at 67.38 and lowest score with
physical health domain at 62.03.

Our findings suggested that the participants most likely
could have received adequate and appropriate medical
treatment early in life because the majority have no other
co-morbidities, have gained employment and have com-
pleted at least secondary education. Such achievements
would be their main concerns and struggles in life seven
to ten years ago [4, 26]. The ability to obtain higher edu-
cational level has also been used as a benchmark towards
a higher social level, better QOL and a better income
[25-28]. Our multiple linear regression of factors has
shown that having good income may lead to an increased
QOL in physical health, social health and environmen-
tal health. These predictors to a better QOL were similar
to another study which reported higher odds of higher
income, more financial resources, better access to health-
care and lower co-morbidities to higher education [25].

The number of unhealthy days measured by CDC
HRQOL-4 in this study were lower when compared with
other chronic diseases such as diabetes, respiratory prob-
lems, arthritis, heart disease and mental disorders [29,
30]. Although comparatively lower, the participants in
this study needed to spend at least four days every month
to care for their illness. Based on our multiple regression,
any additional unhealthy days with or without limitation
to activities may significantly lower the QOL scores.

The participants in this study could be considered
relatively young and unmarried. Hence, this could have
contributed to the comparatively “higher” QOL scores.
We are uncertain whether they are able to maintain
or improve their QOL further as they grow older espe-
cially when some people with TDT could have been
using defective coping strategies since teenage years
as reported in some studies [13, 31]. They have to learn
to juggle between staying healthy with the disease and
doing well with normal activities. Life-training skills,
self-care management and psychological treatment have
been suggested as healthcare management strategies to
people with TDTs to lead an independent life with good
QOL and health [32-34]. These should start during their
childhood and perhaps be extended to their caregivers as
indicated by other studies [35, 36]. With proper training
and guidance, they may fare as well as the people without
the disease [37].

Based on the small number of responses to the open
question, a number of participants in this study per-
ceived having thalassaemia as a burden to their employ-
ment and working life. Their expressions, from being
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discriminated against, having unsupportive colleagues
and friends, being inhibited from developing to their full
potentials, getting a lower salary to and being fearful of
losing their employment due to their frequent time-away
from work, described some restrictions they have been
facing. Such challenges were similarly voiced in their
thalassaemia social media platform [38]. These concerns
seemed to contradict the participants’ perception of a
good health and QOL. Therefore, there is a need for qual-
itative studies such as focused group interviews to assess
the validity of these concerns, their actual needs and the
root cause of the issue.

Meanwhile, perhaps shared consultations with other
specialized teams in the healthcare system would enable
people with thalassaemia to seek support and treatment,
all occurring within a same hospital visit [39—41]. This
may help to reduce the demand for time off from work,
and financial and transportation issues experienced by
many participants. Healthy social and professional inte-
gration such as anti-stigma campaigns for mental ill-
ness [42] could be considered to create a better social
and environmental support for TDTs. By recognizing
this group of people as valuable assets to the community
and provide them equal opportunities, they could move
at a faster rate towards a full social and professional life
[43]. In addition, publishing the success stories of some
patients could boost not only their self-esteem but also
perhaps change the degree of stigmatization on them that
is still present in some communities, just like in cases of
AIDS and obesity [44, 45]. As one of the participants said
"l am as capable like everyone else, it’s just that I need a
little extra blood every month".

Strength of the study

This study provides some insight about the well-being of
the adult population with TDT in Malaysia using vali-
dated questionnaires and semi-structured questions on
employment status and working life. Although there are
other studies on this matter, the population of interest
in these studies was more focused at selected regional
places. This study captured some voices of people with
TDTs with regards to the challenges they were still facing.

Limitations of the study

The main limitation in this study is the small sample size
and unequal distribution of samples collected. We faced
difficulties reaching most TDTs due to various reasons
such as participatory refusal, poor internet coverage and
lost mails. Nevertheless, we have managed to collect
some data from the two regions with the largest number
of registered people with thalassaemia (31%) in Malaysia,
according to the latest registry [2]. Another limitation is
that we could not do any comparison with healthy adults
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matched by age and gender. The WHOQOL-BREF ques-
tions were also rather lengthy and sensitive, probably
causing some participants to choose 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 [46].

Conclusion

The majority of the participants in this study seemed to
be coping with the disease, and moving into adulthood
with a fairly good quality of life and comparatively lower
number of unhealthy days with limitation to daily activi-
ties. Some continued to face suppression of their poten-
tial capabilities and other challenges. Their future now
not only depends on how to stay healthy but also how
to live a near normal life just like the general population
without chronic illnesses. Future qualitative studies are
needed to focus on their perceived needs and to look for
more tailored supportive approaches.

Abbreviations

QOL: Quality of life; TDT: Transfusion dependent thalassaemia; MOH: Ministry
of Health; CDC: Centers for Disease Control and Prevention; WHOQOL-BREF:
The international version of the instrument issued by the World Health Organi-
zation (in the English, Malay and Chinese languages).

Acknowledgements

The authors would like to acknowledge Drs Christin Sing Ai Wong, Kah Yan,
Loh, Sing Yuan Fua and all the secretariat of individual thalassaemia socie-
ties in Malaysia and Federation of Malaysia Thalassaemia Societies for their
assistance in participant recruitment; Medical Research & Ethics Committee,
Ministry of Health Malaysia (KKM/NIHSEC/P15-583) for the ethical approval
and RCSI & UCD Malaysia Campus for funding support. Special thanks to Dr
John Latham for helping in editing the manuscript.

Abstracts/posters

This study has been presented at the Global Globin 2020 Challenge (GG2020)
Conference, July 2018 as an e-poster and the abstract published online in the
Asian Journal of Medicine and Biomedicine (AJMB) website (https://journal.
unisza.edu.my/ajmb/index.php/ajmb/issue/view/5) in 2018. It has also been
presented as oral free paper presentation at the 40th Malaysian Paediatric
Association (MPA) Annual Congress, September 2018. However, the full manu-
script has not been published elsewhere, nor is it currently under considera-
tion for publication anywhere else.

Authors’ contributions

WCF and KYC contributed to the design of work, training of the research
assistants, participant recruitment, analysis and interpretation of data, design
of tables, drafting and modifying of the manuscript, and revise the final
version of the manuscript. FFR contributed to analysis and interpretation the
data, design of tables, drafting and modifying the manuscript and revising the
final version of the manuscript. ASG, SLY and AACY contributed to the design
of work, training of research assistants, and drafting and modifying the manu-
script. All authors have read and approved the final manuscript.

Funding
This study is funded by RCSI & UCD Malaysia Campus.

Page 9 of 11

Declarations

Ethics approval and consent to participate

This study has been approved by the Medical Research & Ethics Committee,
Ministry of Health Malaysia (KKM/NIHSEC/P15-583). Written consent was
obtained from the participants prior to the commencement of study.

Consent for publication

The authors would like to thank the Director General of Health Malaysia for his
permission to publish this article. Participants have consented to have their
biodatas published. All authors have agreed to published the manuscript in its
current form.

Competing interests

The authors, except FFR, declared that they may be the managing doctors for
some of the participants but otherwise have no other competing inter-

ests. FFR has no conflict of interest.

Author details

' Department of Paediatrics, RCSI & UCD Malaysia Campus (formerly Penang
Medical College), 4, Jalan Sepoy Lines, 10450 George Town, Penang, Malaysia.
2Department of Family Medicine, RCSI & UCD Malaysia Campus (formerly
Penang Medical College), 4, Jalan Sepoy Lines, 10450 George Town, Penang,
Malaysia. *Department of Public Health, RCSI & UCD Malaysia Campus (for-
merly Penang Medical College), 4, Jalan Sepoy Lines, 10450 George Town, Pen-
ang, Malaysia. “Haematology Unit, Hospital Pulau Pinang, Ministry of Health
Malaysia, Jalan Residensi, 10990 George Town, Penang, Malaysia. 5Depart—
ment of Paediatrics, Hospital Pulau Pinang, Ministry of Health Malaysia, Jalan
Residensi, 10990 George Town, Penang, Malaysia. 6Departmem of Paediatrics,
Hospital Seberang Jaya, Ministry of Health Malaysia, Jalan Tun Hussein Onn,
13700 Seberang Jaya, Penang, Malaysia.

Received: 27 May 2021 Accepted: 25 November 2021
Published online: 08 January 2022

References

1. Weatherall DJ, Clegg BJ. The molecular pathology of the thalassaemias. In:
The thalassaemia syndromes. 4th ed. Blackwell Science; 2001. p. 133-91.
Print ISBN: 978086542664 1. Online ISBN: 9780470696705. https://doi.org/
10.1002/9780470696705.ch4.

2. Malaysian Thalassaemia Registry Report 2018. In: Malaysian Thalassaemia
Registry Committee Ministry of Health, editor. Ministry of Health, Malay-
sia. 2019. p. 0-320. https://maspho.org/news-posts/malaysia-thalassaem
ia-registry-2018/.

3. Weatherall DJ, Clegg BJ. The pathophysiology of the thalassaemias. In:
The thalassaemia syndromes. 4th ed. Blackwell Science; 2001. p. 192-236.
Print ISBN: 978086542664 1. Online ISBN: 9780470696705. https://doi.org/
10.1002/9780470696705.ch5.

4. Wahab IA, Naznin M, Nora MZ, Suzanah AR, Zulaiho M, Faszrul AR, et al.
Thalassaemia: a study on the perception of patients and family members.
Med J Malays. 2011;66(4):326-34.

5. Loizou CPC, Beck S, Karekla M, Talias M, Christou S, Michaelidou N, Con-
stantinou C. How life would be without thalassaemia: patients’ percep-
tions. Cyprus Rev. 2016;28(1):33-48.

6. Borgna-Pignatti C, Cappellini MD, De Stefano P, Del Vecchio GC, Forni GL,
Gamberini MR, et al. Survival and complications in thalassemia. Ann N'Y
Acad Sci. 2005;1054:40-7. https://doi.org/10.1196/annals.1345.006.

7. Modell B, Khan M, Darlison M. Survival in beta-thalassaemia major in the
UK: data from the UK Thalassaemia Register. Lancet (London, England).
2000;355(9220):2051-2. https://doi.org/10.1016/50140-6736(00)02357-6.

8. Telfer P.Update on survival in thalassemia major. Hemoglobin.
2009;33(Suppl 1):576-80. https://doi.org/10.3109/03630260903347336.


https://journal.unisza.edu.my/ajmb/index.php/ajmb/issue/view/5
https://journal.unisza.edu.my/ajmb/index.php/ajmb/issue/view/5
https://doi.org/10.1002/9780470696705.ch4
https://doi.org/10.1002/9780470696705.ch4
https://maspho.org/news-posts/malaysia-thalassaemia-registry-2018/
https://maspho.org/news-posts/malaysia-thalassaemia-registry-2018/
https://doi.org/10.1002/9780470696705.ch5
https://doi.org/10.1002/9780470696705.ch5
https://doi.org/10.1196/annals.1345.006
https://doi.org/10.1016/S0140-6736(00)02357-6
https://doi.org/10.3109/03630260903347336

Foong et al. Health and Quality of Life Outcomes

20.

21.

22.

23.

24.

25.

(2022) 20:2

Mohd Ibrahim H, Muda Z, Othman IS, Mohamed Unni MN, Teh KH, The-
varajah A, et al. Observational study on the current status of thalassaemia

in Malaysia: a report from the Malaysian Thalassaemia Registry. BMJ Open.

2020;10(6):037974. https://doi.org/10.1136/bmjopen-2020-037974.
Ngim CF, Ibrahim H, Lai NM, Ng CS. A single centre study on birth of chil-
dren with transfusion-dependent thalassaemia in Malaysia and reasons
for ineffective prevention. Prenatal Diagn. 2015;35(1):51-9. https.//doi.
0rg/10.1002/pd.4484.

. Kyu HH, Abate D, Abate KH, Abay SM, Abbafati C, Abbasi N, Abbastabar H,

Abd-Allah F, Abdela J, Abdelalim A, Abdollahpour I. Global, regional, and
national disability-adjusted life-years (DALYs) for 359 diseases and injuries
and healthy life expectancy (HALE) for 195 countries and territories,
1990-2017: a systematic analysis for the Global Burden of Disease Study
2017.Lancet. 2018;392(10159):1859-922. https://doi.org/10.1016/50140-
6736(18)32335-3.

Ansari S, Baghersalimi A, Azarkeivan A, Nojomi M, Hassanzadeh RA. Qual-
ity of life in patients with thalassemia major. Iran J Pediatr Hematol Oncol.
2014;4(2):57-63.

Mufti GE, Towell T, Cartwright T. Pakistani children’s experiences of grow-
ing up with beta-thalassemia major. Qual Health Res. 2015;25(3):386-96.
https://doi.org/10.1177/1049732314552663.

Hamid SSA. Tumbersaran dua beradik terganggu. Metro Harian. 2017;
Sect. MyMetro Utama. https://www.hmetro.com.my/nuansa/2017/05/
230709/tumbesaran-dua-beradik-terganggu. Accessed 19 May 2017.
Noor HM. 'Kenapa saya kena pergi hospital setiap bulan..” Berita Harian
Online. 2017; Sect. Keluarga. https://www.bharian.com.my/wanita/kelua
rga/2017/12/363419/kenapa-saya-kena-pergi-hospital-setiap-bulan.
Accessed 14 Dec 2017.

Tanzizi NH. Tiga beradik derita talasemia major. Berita Harian. 2018.
https://www.bharian.com.my/wanita/keluarga/2018/01/379638/tiga-
beradik-derita-talasemia-major. Accessed 23 Jan 2018

Zulkipli NL. RM3 juta rawat setiap pesakit Thalassaemia Berita Harian.
2018; Sect. Nasional. https://www.bharian.com.my/berita/nasional/2018/
11/496437/rm3-juta-rawat-setiap-pesakit-thalassaemia. Accessed 10 Nov
2018

Nor Sh. Thalassemia in pregnancy—screening for thalassaemia Malaysia,
Health Online Unit MoHM; 2019. http://www.myhealth.gov.my/en/thala
ssemia-in-pregnancy/. Accessed 23 Aug 2019.

Current population estimates, Malaysia, 2014-2016 (Press release).
Department of Statistics, Malaysia. https://www.dosm.gov.my/v1/index.
php?r=column/cthemeByCat&cat=155&bul_id=0WIxdEVoYIJCSOh
UZzJyRUcvZEYxZz09&menu_id=L0pheU43NWJWRWVSZkIWdzQ4T
IhUUTO09. Accessed 22 July 2016.

Barile JP, Reeve BB, Smith AW, Zack MM, Mitchell SA, Kobau R, et al.
Monitoring population health for Healthy People 2020: evaluation of the
NIH PROMIS® Global Health, CDC Healthy Days, and satisfaction with

life instruments. Qual Life Res Int J Qual Life Aspects Treat Care Rehabil.
2013;22(6):1201-11. https://doi.org/10.1007/511136-012-0246-z.
Newschaffer CJ. Validation of behavioral risk factor surveillance system
(BRFSS) HRQOL Measures in a statewide sample. Atlanta; 1998. https://
www.cdc.gov/hrgol/properties/validity.htm.

Skevington SM, Lotfy M, O'Connell KA. The World Health Organization'’s
WHOQOL-BREF quality of life assessment: psychometric properties and
results of the international field trial. A report from the WHOQOL group.
Qual Life Res Int J Qual Life Aspects Treat Care Rehabil. 2004;13(2):299-
310. https://doi.org/10.1023/B:QURE.0000018486.91360.00.

StataCorp. Stata Statistical Software: Release 13. College Station: Stata-
Corp LP.2013.

Floris F, Comitini F, Leoni G, Moi P, Morittu M, Orecchia V, et al. Quality

of life in Sardinian patients with transfusion-dependent Thalassemia:

a cross-sectional study. Qual Life Res Int J Qual Life Aspects Treat Care
Rehabil. 2018;27(10):2533-9. https://doi.org/10.1007/s11136-018-1911-7.
Gan GG, Hue YL, Sathar J. Factors affecting quality of life in adult

patients with thalassaemia major and intermedia. Ann Acad Med.
2016;45(11):520-3.

26.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 10 of 11

Shafie AA, Chhabra IK, Wong JHY, Mohammed NS, Ibrahim HM, Alias H.
Health-related quality of life among children with transfusion-dependent
thalassemia: a cross-sectional study in Malaysia. Health Qual Life Out-
comes. 2020;18(1):141. https://doi.org/10.1186/512955-020-01381-5.
Carvacho H, Zick A, Haye A, Gonzélez R, Manzi J, Kocik C, et al. On the rela-
tion between social class and prejudice: the roles of education, income,
and ideological attitudes. Eur J Soc Psychol. 2013;43(4):272-85. https://
doi.org/10.1002/ejsp.1961.

Jae-Hyun K, Yoo K-B, Park E-C, Lee SG, Kim TH. Combined effects of
education level and perceived social class on self-rated health and

life satisfaction: results of Korean labor and income panel study wave
8-wave 15. Health Qual Life Outcomes. 2015. https://doi.org/10.1186/
$12955-015-0375-5.

Dumas SE, Dongchung TY, Sanderson ML, et al. A comparison of the

four healthy days measures (HRQOL-4) with a single measure of self-
rated general health in a population-based health survey in New York
City. Health Qual Life Outcomes. 2020;18:315. https://doi.org/10.1186/
$12955-020-01560-4.

Slabaugh SL, Shah M, Zack M, Happe L, Cordier T, Havens E, et al. Leverag-
ing health-related quality of life in population health management: the
case for healthy days population health management. Popul Health
Manag. 2017;40(1):13-22. https://doi.org/10.1089/pop.2015.0162.

Abbasi S, Shahriari M, Ghanavat M, Talakoub S, Mosavi Asl FS, Hemati Z.
The relation between different aspects of quality of life with coping style
in adolescents with thalassemia in comparison to a healthy group. Int J
Hematol Oncol Stem Cell Res. 2020;14(1):19-26.

Anie KA, Massaglia P. Psychological therapies for thalassaemia. Cochrane
Database Syst Rev. 2014;2014(3):Cd002890.

Rees S, Williams A. Promoting and supporting self-management for
adults living in the community with physical chronic illness: a systematic
review of the effectiveness and meaningfulness of the patient-practi-
tioner encounter. JBI Libr Syst Rev. 2009;7(13):492-582. https://doi.org/10.
11124/01938924-200907130-00001.

Frost Y, Weingarden H, Zeilig G, Nota A, Rand D. Self-care self-efficacy
correlates with independence in basic activities of daily living in individu-
als with chronic stroke. J Stroke Cerebrovasc Dis Off J Natl Stroke Assoc.
2015;24(7):1649-55. https://doi.org/10.1016/j jstrokecerebrovasdis.2015.
03.054.

Biswas B, Naskar NN, Basu K, Dasgupta A, Basu R, Paul B. Care-related
quality of life of caregivers of beta-thalassemia major children: an
epidemiological study in Eastern India. J Epidemiol Glob Health.
2020;10(2):168-77. https://doi.org/10.2991/jegh.k.200102.003.
Sadeghloo A, Shamsaee P, Hesari E, Akhondzadeh G, Hojjati H. The effect
of positive thinking training on the quality of life of parents of adolescent
with thalassemia. Int J Adoles Med Health. 2019. https://doi.org/10.1515/
ijamh-2019-0159.

Zani B, Prati G. Psychosocial functioning in adults with beta-thalassaemia
major: evidence for resilience. J Health Psychol. 2015;20(4):380-92.
https://doi.org/10.1177/1359105313502565.

Phang YC, Kassim AM, Mangantig E. Concerns of thalassemia patients,
carriers, and their caregivers in malaysia: text mining information shared
on social media. Healthc Inform Res. 2021;27(3):200-13. https://doi.org/
10.4258/hir.2021.27.3.200.

Rocks S, Berntson D, Gil-Salmerdn A, Kadu M, Ehrenberg N, Stein V,

et al. Cost and effects of integrated care: a systematic literature review
and meta-analysis. Eur J Health Econ HEPAC Health Econ Prev Care.
2020;21(8):1211-21. https://doi.org/10.1007/510198-020-01217-5.
Tomson C. Reducing the carbon footprint of hospital-based care. Future
Hosp J. 2015;2(1):57-62. https://doi.org/10.7861/futurehosp.15.016.

Allen D, Gillen E, Rixson L. The effectiveness of integrated care pathways
for adults and children in health care settings: a systematic review. JBI Libr
Syst Rev. 2009;7(3):80-129. https://doi.org/10.11124/01938924-20090
7030-00001.

Hanisch SE, Twomey CD, Szeto AC, Birner UW, Nowak D, Sabariego C. The
effectiveness of interventions targeting the stigma of mental illness at


https://doi.org/10.1136/bmjopen-2020-037974
https://doi.org/10.1002/pd.4484
https://doi.org/10.1002/pd.4484
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1016/S0140-6736(18)32335-3
https://doi.org/10.1177/1049732314552663
https://www.hmetro.com.my/nuansa/2017/05/230709/tumbesaran-dua-beradik-terganggu
https://www.hmetro.com.my/nuansa/2017/05/230709/tumbesaran-dua-beradik-terganggu
https://www.bharian.com.my/wanita/keluarga/2017/12/363419/kenapa-saya-kena-pergi-hospital-setiap-bulan
https://www.bharian.com.my/wanita/keluarga/2017/12/363419/kenapa-saya-kena-pergi-hospital-setiap-bulan
https://www.bharian.com.my/wanita/keluarga/2018/01/379638/tiga-beradik-derita-talasemia-major
https://www.bharian.com.my/wanita/keluarga/2018/01/379638/tiga-beradik-derita-talasemia-major
https://www.bharian.com.my/berita/nasional/2018/11/496437/rm3-juta-rawat-setiap-pesakit-thalassaemia
https://www.bharian.com.my/berita/nasional/2018/11/496437/rm3-juta-rawat-setiap-pesakit-thalassaemia
http://www.myhealth.gov.my/en/thalassemia-in-pregnancy/
http://www.myhealth.gov.my/en/thalassemia-in-pregnancy/
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=155&bul_id=OWlxdEVoYlJCS0hUZzJyRUcvZEYxZz09&menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=155&bul_id=OWlxdEVoYlJCS0hUZzJyRUcvZEYxZz09&menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=155&bul_id=OWlxdEVoYlJCS0hUZzJyRUcvZEYxZz09&menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://www.dosm.gov.my/v1/index.php?r=column/cthemeByCat&cat=155&bul_id=OWlxdEVoYlJCS0hUZzJyRUcvZEYxZz09&menu_id=L0pheU43NWJwRWVSZklWdzQ4TlhUUT09
https://doi.org/10.1007/s11136-012-0246-z
https://www.cdc.gov/hrqol/properties/validity.htm
https://www.cdc.gov/hrqol/properties/validity.htm
https://doi.org/10.1023/B:QURE.0000018486.91360.00
https://doi.org/10.1007/s11136-018-1911-7
https://doi.org/10.1186/s12955-020-01381-5
https://doi.org/10.1002/ejsp.1961
https://doi.org/10.1002/ejsp.1961
https://doi.org/10.1186/s12955-015-0375-5
https://doi.org/10.1186/s12955-015-0375-5
https://doi.org/10.1186/s12955-020-01560-4
https://doi.org/10.1186/s12955-020-01560-4
https://doi.org/10.1089/pop.2015.0162
https://doi.org/10.11124/01938924-200907130-00001
https://doi.org/10.11124/01938924-200907130-00001
https://doi.org/10.1016/j.jstrokecerebrovasdis.2015.03.054
https://doi.org/10.1016/j.jstrokecerebrovasdis.2015.03.054
https://doi.org/10.2991/jegh.k.200102.003
https://doi.org/10.1515/ijamh-2019-0159
https://doi.org/10.1515/ijamh-2019-0159
https://doi.org/10.1177/1359105313502565
https://doi.org/10.4258/hir.2021.27.3.200
https://doi.org/10.4258/hir.2021.27.3.200
https://doi.org/10.1007/s10198-020-01217-5
https://doi.org/10.7861/futurehosp.15.016
https://doi.org/10.11124/01938924-200907030-00001
https://doi.org/10.11124/01938924-200907030-00001

Foong et al. Health and Quality of Life Outcomes

43.

44,

45.

46.

(2022) 20:2

the workplace: a systematic review. BMC Psychiatry. 2016;16:1. https://
doi.org/10.1186/512888-015-0706-4.

Kreuter MW, Thompson T, McQueen A, Garg R. Addressing social needs in
health care settings: evidence, challenges, and opportunities for public
health. Ann Rev Public Health. 2021;42:329-44. https://doi.org/10.1146/
annurev-publhealth-090419-102204.

Lowicki-Zucca M, Spiegel P, Ciantia F. AIDS, conflict and the media in
Africa: risks in reporting bad data badly. Emerg Themes Epidemiol.
2005;2:12. https://doi.org/10.1186/1742-7622-2-12.

Puhl RM, Peterson JL. The nature, consequences, and public health
implications of obesity stigma. In: Corrigan PW, editor. Washington. DC:
American Psychological Association; 2014. p. 183-203. https://doi.org/10.
1037/14297-010.

Kantaris X, Shevlin M, Porter J, Myers L. Development of the Thalassae-
mia Adult Life Index (ThALI). Health Qual Life Outcomes. 2020;18(1):180.
https://doi.org/10.1186/512955-020-01437-6.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12888-015-0706-4
https://doi.org/10.1186/s12888-015-0706-4
https://doi.org/10.1146/annurev-publhealth-090419-102204
https://doi.org/10.1146/annurev-publhealth-090419-102204
https://doi.org/10.1186/1742-7622-2-12
https://doi.org/10.1037/14297-010
https://doi.org/10.1037/14297-010
https://doi.org/10.1186/s12955-020-01437-6

	Quality of life and challenges experienced by the surviving adults with transfusion dependent thalassaemia in Malaysia: a cross sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Plain English Summary 
	What is the problem?: 
	What did we do?: 
	What did we find?: 
	What is our conclusion?: 

	Introduction
	Methods
	Study design
	Sample size estimation
	Participants (inclusion and exclusion criteria)
	Assessment and outcome measures
	Endpoints
	Statistical analysis

	Results
	Effects of having chronic anaemia and dependency on blood transfusion
	Perception of general health and quality of life
	Perception on healthcare services and employment
	Factors associated with quality of life (WHOQOL-BREF)

	Discussion
	Strength of the study
	Limitations of the study
	Conclusion
	Acknowledgements
	References


