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Can parasites and their products provide therapeutic leads?
Patricia Kim Chooi Lim

Editorial IeJSME 2019 13(3): 1-2

When we think of parasites be they endoparasites 
like protozoans or helminths, or ectoparasites like 
ticks and mites, we inadvertently think of the negative 
impact they have on human and animal health. This 
is because these parasites cause diseases which affect a 
large segment of the world’s population. For instance, 
more than 1.5 billion people, or 24% of the world’s 
population, are infected with soil-transmitted helminth 
infections worldwide, mainly in tropical and subtropical 
areas, with the greatest numbers occurring in sub-
Saharan Africa, the Americas, China and East Asia. 
Over 267 million preschool-age children and over 568 
million school-age children live in areas where these 
parasites are intensively transmitted, and are in need of 
treatment and preventive interventions.1 

A successful parasite will need to evolve to better 
counter or hide from the host’s immune system and thus 
immunomodulation of the host’s immune response is 
an important goal of a successful parasite.2 In addition, 
individuals with a specific parasitic infection may actually 
be protected from other disease conditions.3 A review 
by Hunter and McCay (2004)4 provided an impetus 
for researchers to explore the potential of helminth 
therapy on enteric inflammation as it was postulated 
that immune deviation whereby Th-2 cytokines were 
mobilised in response to helminth infections will 
prevent or antagonise disease-promoting Th-1 events in 
the gut e.g. inflammatory bowel disease (IBD). 

Autoimmune diseases are now estimated to affect 
almost 10% of the world’s population.5 With the 
accruing global burden of autoimmune diseases, there is 
increased interest in harnessing the ability of helminths 
to activate immunoregulatory circuits and control 
immunity. Immunologists have also focussed on the 
excretory and secretory products released by helminths 
that can immune-modulate the host’s responses to 
serve as potential therapeutic proteins in the treatment 
of allergic and autoimmune inflammatory disease. 
Helminth secretomes are a rich source of novel drug and 
vaccine targets and a number of potential secretomes 
have been identified such as protease inhibitors with 
immunomodulatory properties, for example cystatins 

and serpins.6 Mouse models have provided strong 
evidence that helminthic therapy, ES components 
and helminthic-derived synthetic molecules can treat 
or prevent inflammatory diseases such as IBD, type 1 
diabetes, multiple sclerosis (MS), rheumatoid arthritis 
(RA) and asthma.7 While results of human trials in 
celiac disease, ulcerative colitis, MS, RA and psoriasis 
have established that therapy is safe with some evidence 
of therapeutic effect, the results with these human trials 
are not as striking as those using the mouse models.7  
Further studies are necessary to characterise and mimick 
the full immunomodulating abilities of helminths to 
capitalise on their potential as therapeutic agents of 
autoimmune diseases.

Another approach to helminth therapy would be 
to develop biotherapeutics from helminths. A recent 
study identified two molecules (cystatin and MIF-2) 
from filarial parasites which showed potential as small 
molecules for the treatment of colitis as administration 
of these molecules significantly reduced inflammation 
and reversed clinical symptoms.8 Another study by Li et 
al (2014) demonstrated that a recombinant Schistosoma 
japonicum cystatin (rSJ-Cys), a cysteine protease 
inhibitor that induces regulatory T-cells, was able to 
provide significant therapeutic effects on caecal ligation 
and puncture- induced sepsis in mice with increased 
survival rates, suggesting that rSJ-Cys is a promising 
therapeutic agent on sepsis.9 

Therefore parasites do have a potential in therapy of 
diseases. More in-depth studies are needed on parasites 
particularly helminths, to explore their potential as 
immunoregulators / therapeutic agents for treatment 
of both inflammatory diseases as well as other diseases. 
Research on protozoan parasites as potential therapeutic 
agents is yet another new area that can be considered.

Keywords: Parasites, therapeutics, immunoregulators
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The effectiveness of a Hospital Mesra Ibadah Course in Pahang, Malaysia
Ren Yi  Kow1,2, Mohd Jumaidi Md Hashim3, Anas Nazha3; Ed Simor Khan Mor Japar Khan2, Chooi Leng Low1

ABSTRACT

Introduction: Solat or prayer, as one of the five pillars 
of Islam, is associated with bio-psycho-social benefits 
in Muslim patients. Many Muslim patients neglected 
solat while being hospitalized as they are unaware of 
the convenience (rukhsoh) available for them. Ibadah 
Friendly Hospital Courses have been conducted in 
different states of Malaysia to impart knowledge to the 
hospital staff who can in turn educate their patients. This 
study aims to construct a content-validated assessment 
tool to assess the effectiveness of a state-level Hospital 
Mesra Ibadah course.

Materials and methods: A self-administered questionnaire 
was constructed and content-validated by a panel of 
three experts (two religious teachers and one consultant 
spine surgeon). All 15 questions achieved item-level 
content validity index (I-CVI) of 1.00 after two rounds 
of validation. The questionnaires were distributed to 
participants of a state-level Hospital Mesra Ibadah course 
to compare the participants’ pre-course and post-course 
test scores.  

Results: A total of 88 participants (48.9%) were 
included in this study. There was a significant difference 
in the pre-course test mean score and post-course test 
mean score among the participants. There was also a 
significant reduction of unsure answers after the course. 
There was no significant association found between the 
gender, place of work and occupation with the pre-post 
test score difference. 

Conclusion: This study demonstrates that the Hospital 
Mesra Ibadah course is effective in imparting as well 
as consolidating the knowledge among participants, 
hence it should be routinely organized to benefit more 
participants. 

IeJSME 2019 13(3): 3-9

Keywords: Prayer; Muslim; religion; medicine; quality of life.

INTRODUCTION

Ibadah (worship) is a concept in Islam that involves 
compliance and obedience to all that is prescribed by 
Allah.1 Solat or prayer, as one of the five pillars of Islam, 
is an important component of ibadah.1,2 For Muslims, 
the five pillars are profession of faith, prayer while 
facing toward Mecca, fasting during the holy month 
of Ramadan, giving to the poor (zakat) and pilgrimage 
to Mecca at least once during one’s lifetime.2 Solat, 
practiced similarly by Muslims all over the world, can 
be performed in groups or individually.3 There are five 
prayers each day, namely Fajr, Zuhr, Asr, Maghrib and 
Isha’a, with each performed at a different time of the 
day.3 Prior to performing solat, a Muslim must cleanse 
his/her body, perform wudhu (ablution) and wear proper 
clothing.1,3,4 

During prayer, a Muslim is required to perform physical 
motions and recitations. The preparation for prayer and 
physical motions during prayer can be a limitation for 
hospitalized Muslim patients.1,5 However, illness does 
not alleviate the obligation to perform solat. Many 
Muslim patients neglected solat while being hospitalized 
as they are not aware of the convenience (rukhsoh) 
allowed for them in performing their prayer during 
hardships and illnesses.1 Some patients, especially those 
with a disability, need the help of others to perform 
his religious practices.6 In these instances, healthcare 
providers especially doctors and nurses play a big role 
in identifying patients in need of assistance as well as 
imparting the knowledge of performing prayers under 
sick condition.1 In Malaysia, the concept of Hospital 
Mesra Ibadah (Ibadah Friendly Hospital) is being 
introduced to provide a holistic approach in treating 
Muslim patients, both spiritually as well as medically.7 
Courses are conducted in different states to impart the 
knowledge to the hospital staff so that they can in turn 
educate the patients. However, there is no quantitative 
assessment performed on the participating hospital staff 
to determine the effectiveness of the Hospital Mesra 
Ibadah course. This study aims to construct a content-
validated assessment tool and assess the effectiveness of 
a state-level Hospital Mesra Ibadah course.

Original Article IeJSME 2019 13(3): 3-9
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MATERIALS AND METHODS

Designing a content-validated questionnaire

There were two parts in this study, namely designing 
a content-validated questionnaire and applying it on 
the participants of the state-level Hospital Mesra Ibadah 
course. Our expert panel consisted of three experts, two 
experts from religious background (Islamic religious 
teacher) and one expert from clinical background 
(consultant spine surgeon). A minimum of 3 experts 
were required to content validate a questionnaire.8,9 The 
questions were created by the joint effort of the two 
different religious teachers, focusing on the knowledge 
for the preparation of prayer and the prayer modification 
for sick patients. Since this is the first study conducted 
in Malaysia, the questions were developed based on 
the lectures and course notes given to the participants. 
Clinical situations were included to stimulate thinking 
as well as to test the knowledge of the participants. In 
view of the participants’ mixed education background, 
we decided to design the questions in Bahasa Malaysia, 
a national language where all participants were well-
versed. 

In the first round of question designing, a total of 
25 questions were constructed and they were sent for 
content validation by the three experts. The experts 
were given the scale of 1 to 4 to rate the feasibility of 
each question, where 1=not relevant, 2=somewhat 
relevant, 3=quite relevant, and 4=highly relevant. For 
each question, the rating was then dichotomized from 
an ordinal scale into either relevant or not relevant. 
When there are five or fewer experts, the item-level 
content validity index (I-CVI) should be 1.00 in order 
for it to be included (i.e. all experts must rate the 
question to be quite relevant or highly relevant for it to 
be included).9 In the first round of content validation, 
only 10 questions achieved an I-CVI of 1.00. The other 
15 questions were either deleted or revised for the length 
of question and wording to enhance the simplicity 
of the questions. Based on recommendation of the 
experts, an extra response answer was included where 
the participants had the choice to choose a “not sure” 

as their response answer. Together with the previous 
10 questions, a new set of 15 questions were sent out 
for another round of content validation by the three 
previous reviewers. Fewer questions were included as we 
intended for the questionnaire to be completed by the 
participants within 20 minutes to increase the response 
rate as well as to minimize the disruption of the course 
plenary lectures. All 15 questions achieved an I-CVI of 
1.00 in the second round of content validation. 

Application during the Hospital Mesra Ibadah course

A state-level Hospital Mesra Ibadah course was 
conducted in Hospital Tengku Ampuan Afzan (HTAA), 
Pahang from 22nd - 23rd October 2018. A total of 180 
participants from the state of Pahang attended this 
course. The participants were from tertiary hospitals 
(Hospital Tengku Ampuan Afzan, Hospital Sultan 
Ahmad Shah and Hospital Kuala Lipis), district hospitals 
(Hospital Jengka, Hospital Jerantut, Hospital Rompin, 
Hospital Bentong and Hospital Raub) and other health 
clinics. The questionnaires were handed out to all the 
participants prior to the course and immediately after 
the course. Only those participants who volunteered 
to be included in this study and completed both pre-
course and post-course questionnaires were included 
in this study. Informed consent was obtained from all 
participants and a basic demographic data of them were 
obtained to determine any relationship between them 
and the test scores. Workplaces were dichotomized 
into those working in HTAA and non-HTAA as the 
majority of the participants were working in HTAA. 
The occupations were divided into doctors, nurses, 
assistant health officer, medical assistant, and non-
clinical (clerical, management and finance). The data 
was analyzed with IBM SPSS Statistical Software version 
21. Categorical data such as gender, workplace and 
experience of attending previous course were analyzed 
with Fisher’s exact test. The data with more than two 
categories such as occupations was analyzed with one-
way analysis of variance (ANOVA). The mean scores 
of the pre-course test and post-course test and the mean 
number of unsure responses of pre-course test and post-
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course test were compared using paired-samples t test. 
We also examined the association between the test score 
difference and other factors such as gender and place of 
work using independent-sample t test. The association 
between the test score difference and occupation was 
determined via one-way ANOVA.

RESULTS

Eighty participants did not respond to the call for 
study inclusion and 12 participants did not complete 
either the pre-course test (7 participants) or the post-
course test (5 participants), leaving 88 participants 
(48.9%) to be included in this study (Figure 1). More 
than two thirds of the respondents were nurses (59.1%) 
and assistant health officers (15.9%). This was followed 
by non-clinical workers (9.1%), doctors (9.1%) and 
medical assistants (6.8%) (Table 1). The majority of the 
respondents were female (81.8%), reflecting the female 
predominant work force in the healthcare system (Table 
1). The majority of the respondents were working in 
HTAA (80.7%), as HTAA was the organizing hospital 
that emphasized on the spiritual aspect of treatment of 
the Muslim patients (Table 2). 

There was a significant difference (p<0.001) in the 
mean scores between pre-course test (mean:12.26, 
SD:1.903) and post-course test (mean:14.10, SD:0.959) 
(Table 3). This implies that the course had a positive 
impact on the knowledge of the participants. The 
number of unsure answers was also significantly reduced 
(p<0.001) from the pre-course test (mean:1.10, SD 1.509) 
to the post-course test (mean:0.19, SD:0.522), reflecting 
the gain of confidence in answering the questions. There 
was no difference found between gender (p=0.289), 
place of work (p=0.601) and occupation (p=0.661) with 
the pre-post test score difference, suggesting that all 
participants gained knowledge on this course (Table 4). 

DISCUSSION

In patients who suffer from chronic illness or trauma, 
he or she will face various physical and emotional 
limitations that may adversely affect the social relations 

and loss of drive.6,10 In these circumstances, spirituality 
can affect the patient’s senses whereby the patient can 
feel significant and find purpose in life.6,11 For those 
suffering patients, spiritual needs should be well taken 
care of in addition to the physical and mental needs.12 
Solat (prayer) is an important component of ibadah 
in Islam and it is associated with bio-psycho-social 
benefits in Muslim patients. Prayer is a special form 
of meditation and therefore will provide the health 
benefits of meditation.13 It is associated with clinically 
significant reduction in blood pressure, improvement 
of cardiorespiratory function, improvement of immune 
response, reduction of harmful reactive oxygen species, 
reduction of stress and anxiety, and improved pain 
tolerance and self-esteem.13-17 In Muslim patients, the 
prayer (solat) incorporates Holy Qur’an recitation 
while being in a series of positions such as Qiyam 
and i’tidal (standing), ruku’ (bowing) position, sujud 
(prostrating) position and sitting.3 For Muslim patients, 
praying can promote health, speed up recovery, improve 
coping mechanism and pain tolerance.3,5 A number of 
Muslim patients did not pray while being hospitalized 
for various medical problems mainly due to physical 
limitation.1 What they failed to understand is that in 
Islam, prayer postures and movements can be modified 
to accommodate disease and disabilities.4 As the 
healthcare system frontliners, doctors and nurses bear 
a heavy responsibility in educating and assisting the 
patients to pray. 

This study is the first of its kind in Malaysia that 
quantitatively assessed the initial knowledge and 
subsequent improvement after the course. A reasonable 
number of participants completed both the pre- and 
post-test assessment, reflecting on the positive attitude 
the participants had on this topic. The participants are of 
different occupations as well as from different hospitals, 
thus increasing the generalizability of the study results. 
As the nation is moving towards the holistic medical 
care that incorporates the concept of Hospital Mesra 
Ibadah, it is not surprising that the participants had a 
good knowledge on this topic prior to the course (mean 
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pre-course test score: 12.26 or 81.7%). However, the 
knowledge had improved further after the course (mean 
post-course test score: 14.1 or 94%). Besides that, it is 
of paramount importance that the healthcare providers 
have the confidence in answering all the questions of 
the patients in need. After completing this course, the 
participants’ mean unsure answer reduced from 1.10 to 
0.19, reflecting a higher confidence in the respondents on 
this topic. This study demonstrated that the participants 
of the course gained core knowledge on this topic as well 
as consolidated the pre-existing knowledge. We propose 
that more courses of this nature will be helpful to benefit 
more participants from the healthcare setting, ranging 
from tertiary hospitals to rural health clinics.   

For the participants to put the knowledge to 
practice in the clinical setting, a tool such as Ibadah 
Disability Scale can be very helpful.1 Ibadah Disability 
Scale, a tool which was proposed by Sharifudin e.t 
al., categorized the disability of the Muslim patients 
based on the scores obtained from the patients into 
a scale of 0 to 4 where 0 indicates “no disability – 
does not require assistance”, and 4 indicates “severe 
disability – requires full assistance”.1 By triaging the 
Muslim patients based on their disability and assistance 
requirement, the doctors and nurses can help the 
patients more effectively. 

LIMITATION OF THE STUDY

Although the sample size was 
adequate to get a significant 
result, response bias may limit 
the generalizability of the study 
results. Response bias due to 
sampling method involving a 
self-administered questionnaire 
is possible as those with greater 
interest in the course may have 
been more likely to respond to 
the questionnaire. Since the post-
course assessment was performed 
immediately after the completion 

of the course, it was not known whether the course 
had any long term effect on the participants. On top 
of that, the knowledge questions just tested certain 
important pieces of knowledge and may not adequately 
represent overall knowledge of the participants. Despite 
these limitations, this is the first study in Malaysia 
that quantitatively assessed the effectiveness of the 
Hospital Mesra Ibadah Course with a content-validated 
questionnaire. 

CONCLUSION

This study demonstrates that the Hospital Mesra Ibadah 
course is effective in imparting as well as consolidating 
the knowledge in the participants, hence it should be 
routinely organized to benefit more participants. 

Table 1 : Distribution of occupations among the course participants.

Occupation Number (n) Percentage (%)

Doctor 8 9.1

Nurse 52 59.1

Assistant Health Officer 14 15.9

Medical Assistant 6 6.8

Non Clinical 8 9.1

Total 88 100

Figure 1: Participants’ inclusion process.

Total participants: 180

Total participants: 100

Total participants: 93

Total participants included 
in this study: 88

80 participants excluded for 
refusal to participate

7 participants excluded for not 
completing the pre-course test

5 participants excluded for not 
completing the post-course test
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Table 3: Pre-course and post-course test comparison

Mean Scores Std. Deviation p-value

Pre-course test 12.26 1.903
<0.001

Post-course test 14.10 0.959

Unsure answers (mean) Std. Deviation p-value

Pre-course test 1.10 1.509
<0.001

Post-course test 0.19 0.522

Table 4: Factors associated with Pre-post Score Difference

Gender Mean (score difference) Std. Deviation p-value

Male 2.625 1.962
0.289

Female 1.667 1.636

Hospital Mean (score difference) Std. Deviation p-value

HTAA 1.831 1.690
0..601

Non-HTAA 1.882 1.933

Occupations Mean (score difference) Std. Deviation p-value

Doctors 1.500 1.309

0..661

Nurses 1.712 1.808

AHO 1.929 1.385

Non-clinical 2.250 1.753

MA 2.667 2.338

Table 2: Gender distribution among the course participants.

Hospital No. of males (%) No. of females (%) Total No. (%)

HTAA 10(14.1) 61(85.9) 71 (80.7)

Non-HTAA 6(35.3) 11(64.7) 17 (19.3)

Total No. (%) 16 (18.2) 72( 81.8) 88 (100)
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1. Apakah bahan yang digunakan untuk Tayamum?
 A) Tepung
 B) Air
 C) Debu Tanah
 D) Tidak pasti

2. Apakah ciri-ciri individu Mukallaf yang diwajibkan 
solat?

 A) Muslim dan sihat tubuh badan
 B) Muslim dan Baligh
 C) Dewasa
 D) Tidak pasti

3. Apakah Hukum Solat pesakit yang menghalakan 
kakinya ke arah Kiblat?

 A) Sah
 B) Tidak sah
 C) Haram
 D) Tidak pasti

4. Adakah sah solat jika berwudhuk menggunakan air 
kelapa?

 A) Sah
 B) Tidak sah
 C) Makruh
 D) Tidak pasti

5. Antara berikut, yang manakah bukan anggota 
wudhuk?

 A) Tangan
 B) Telinga
 C) Kaki
 D) Tidak pasti

6. Sebutkan anggota Tayamum:
 A) Dua belah tangan dan kepala
 B) Muka dan dua belah tangan
 C) Muka dan dua pergelangan tangan
 D) Tidak pasti

7. Adakah wanita yang keluar darah istihadah wajib 
tunaikan solat? 

 A) Sunat
 B) Makruh
 C) Wajib
 D) Tidak pasti

8. Apakah Hukum isteri yang mengambil wudhuk 
untuk suaminya yang terlantar sakit tanpa memakai 
sarung tangan?

 A) Makruh
 B) Sah
 C) Tidak sah
 D) Tidak pasti

9. Seorang pesakit yang berbalut anggota wudhuknya, 
adakah perlu Tayamum di anggota tersebut?

 A) Ya
 B) Salah
 C) Tidak pasti

10. Seorang pesakit boleh menggunakan isyarat solat 
seperti berikut kecuali:

 A) Isyarat mata
 B) Isyarat kepala 
 C) Isyarat kaki
 D) Tidak pasti

Appendix: 

Soalan Kursus Hospital Mesra Ibadah 2018
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11. Dengan hanya sekali bertayamum, seseorang itu 
boleh menunaikan beberapa solat Fardhu dan solat 
sunat?

 A) Betul
 B) Salah
 C) Haram
 D) Tidak pasti

12. Seseorang pesakit yang memakai tiub kencing 
(CBD) tidak wajib solat.

 A) Betul
 B) Salah
 C) Tidak pasti

13. Dengan mencukurkan/membotakkan kepala, 
bermakna hilanglah satu anggota wudhuk.

 A) Betul
 B) Salah 
 C) Tidak pasti

14. Tayamum boleh dilakukan pada bila-bila masa yang 
disukai, walaupun terdapat air untuk wudhuk.

 A) Salah
 B) Makruh 
 C) Betul
 D) Tidak pasti

15. Seorang pesakit yang berada dalam keadaan 
berhadas besar, tetapi beliau tidak mampu untuk 
mandi hadas. Adakah dia wajib menunaikan solat 
atau perlu Qada’ setelah dia sihat nanti?

 A) Wajib dan perlu Qada’
 B) Wajib dan tidak perlu Qada’
 C) Makruh
 D) Tidak pasti

REFERENCES 

1. Sharifudin MA, Wan Husin WR, Ashikin Taib MN. IIUM Ibadah 
Disability Scale (IIDS): Design and conceptual framework. JESOC 
2016;4: 142-6. 

2. Boucher NA, Siddigui EA, Koenig HG. Supporting Muslim Patients 
During Advance Illness. Perm J 2017;21: 16-190. 

3. Mohamed CR, Nelson K, Wood P, Moss C. Issues post-stroke for 
Muslim people in maintaining the practice of salat (prayer): A 
qualitative study. Collegian. 2015;22(3): 243-9.

4. Al-Obaidi S, Wall JC, Mulekar MS, Al-Mutairie R. The reliability 
of prayer-based self-efficacy scale to assess self-confidence of Muslims 
with low back pain. Physiother Res Int. 2012;17(2): 110-20. 

5. Ahmad Nabil MR, Saini SM, Nasrin N, Bahari R, Sharip S. ‘I can’t 
pray’ – The spiritual needs of Malaysian Muslim patients suffering 
from depression. IMJM. 2016;15(1): 103-109.

6. Irajpour A, Moghimian M, Arzani H. Spiritual aspects of care for 
chronic Muslim patients: A qualitative study. J Educ Health Promot. 
2018; 7: 118. Doi: 10.4103/jehp.jehp_199_17.

7. Zawawi M, Othman K. An Overview of Shari’ah Compliant 
Healthcare Services In Malaysia. MJPHM. 2017; 20:91-9

8. Lynn MR. Determination and quantification of content validity. Nurs 
Res. 1986; 35: 465-72.

9. Polit DF, Beck CT. The Content Validity Index: Are You Sure You 
Know What’s Being Reported? Critique and Recommendations. Res 
Nurs Health. 2006; 29: 489-97.

10. Bekelman DB, Hutt E, Masoudi FA, Kutner JS, Rumsfeld JS. Defining 
the role of palliative care in older adults with heart failure. Int J 
Cardiol. 2008; 125: 183-90.

11. Vallurupalli M, Lauderdale K, Balboni MJ, Phelps AC, Block SD, 
Ng AK. The role of spirituality and religious coping in the quality 
of life of patients with advanced cancer receiving palliative radiation 
therapy. J Support Oncol. 2012; 10:81-7.

12. Koenig HG. Research on religion, spirituality, and mental health: A 
review. Can J Psychiatry. 2009; 54: 283-91.

13. Andrade C, Radhakrishnan R. Prayer and healing: A medical and 
scientific perspective on randomized controlled trials. Indian J 
Psychiatry 2009; 51: 247-53.

14. Ganasegeran K, Abdulrahman SA, Al-Dubai SAR, Tham SW, 
Perumal M. Spirituality Needs in Chronic Pain Patients: A Cross-
Sectional Study in a General Hospital in Malaysia. J Relig Health 
2018 Nov 8. Doi: 10.1007/s10943-018-0730-z.

15. Simao TP, Caldeira S, de Carvalho EC. The Effect of Prayer on Patients’ 
Health: Systematic Literature Review. Religions 2016; 7(1): 11. 

16. Farooqui M, Hassali MA, Shatar AK, Farooqui MA, Saleem F, Haq 
NU, Othman CN. Use of complementary and alternative medicines 
among Malaysian cancer patients: A descriptive study. J Tradit 
Complement Med. 2015; 6(4): 321-6. 

17. Chui PL, Abdullah KL, Wong LP, Taib NA. Prayer-for-health and 
complementary alternative medicine use among Malaysian breast 
cancer patients during chemotherapy. BMC Complement Altern 
Med 2014; 14: 425. 



10

Institute for Research, Development and Innovation, International Medical University, 126, Jalan Jalil Perkasa 19, Bukit Jalil, 57000 Kuala Lumpur, 
MALAYSIA

Corresponding Author:  
Ms Lai Pei Kuan, Institute for Research, Development and Innovation, International Medical University, 126 Jalan Jalil Perkasa 19, Bukit Jalil, 57000 
Kuala Lumpur, MALAYSIA
E-mail: LaiPeiKuan@imu.edu.my

Healthcare Big Data Analytics: Re- engineering Healthcare Delivery through 
Innovation
Pei Kuan Lai, Chun Wai Mai, Lokman Hakim Sulaiman, Patricia Kim Chooi Lim

IeJSME 2019 13(3): 10-13

Keywords: Healthcare, big data, analytics 

The Institute for Research, Development, and 
Innovation (IRDI) of the International Medical 
University (IMU) had collaborated with the Malaysia 
Digital Economy Corporation Sdn Bhd (MDEC) and 
Fusionex International to organise the third Policy 
Dialogue titled Healthcare Big Data Analytics: Re-
engineering Healthcare Delivery through Innovation on 13th 
September 2019 in the IMU Bukit Jalil campus. 

Disruptive and innovative technologies are 
revolutionizing how healthcare is delivered today 
and have brought tremendous growth to the sector. 
Featuring distinguished healthcare thought leaders and 
practitioners, the objective of this half-day seminar and 
forum was to provide perspectives and insights on the 
ongoing opportunities and challenges facing Malaysians 
and the global healthcare industry. 

This seminar and forum was well-attended by 300 
participants consisting of a wide range of healthcare 
professionals as well as hospital and health system leaders 
spanning a variety of executive, clinical, strategic, and 
operational areas as well as executives leading physician 
practices, life science companies, consultancies, and 
academics.  

Of late, with the rapid growth of mobile devices such 
as smart phones, laptops, and tablets, we are inevitably 
bombarded with digital flood filled with torrents of data 
ranging from numbers, words, music, images to videos. 
With the rampant use of internet for email, Facebook, 
LinkedIn, Twitter, personal blogs, or online surfing for 
information, digital data is embedded in deepening 
rivers catering to the rapid digitization of large amounts 
of data.1,2

At the first mention of big data, size is the first thing 
that comes into the picture3. Big data is defined as “large 
volume of high velocity, complex, and variable data 
that require advanced techniques and technologies to 
enable the capture, storage, distribution, management 
and analysis of information”4. Big data in healthcare 

is essential to handle the extremely large and complex 
electronic health data sets which are challenging and 
hardly possible to manage with traditional software or 
data management tools and methods2,5,6. 

Big data is characterised by four Vs – volume, variety, 
velocity, and veracity1. Volume is the quantity or 
magnitude of the data3 and it is increasing exponentially 
from terabytes to zettabytes. The variety of data is the 
format of data and it can be structured, semi-structured 
and unstructured. As for velocity, big data infrastructure 
helps us to manage large volume of data at a faster 
pace from batch processing to real-time streaming. 
Lastly, veracity refers to the truthfulness, relevance, 
and predictive value of data to generate error-free and 
credible data.1,2,7. In other words, big data enables us to 
handle massive volume and variety of data with high 
velocity7.

One of the most promising areas where big data can 
be applied to effect a change is healthcare which is 
considered one of the most data-intensive industries8. 
Big data analytics (BDA) is the process of extracting 
knowledge from sets of big data9 using various analytical 
techniques such as descriptive analytics and mining or 
predictive analytics that are ideal for analysing a large 
proportion of text-based health documents and clinical 
data from clinical research, pharmaceutical care, 
physicians’ written notes, prescriptions and medical 
imaging10. In healthcare, big data is applied in healthcare 
analytics which is the systematic use of health data and 
related business insights developed through applying 
analytical such as statistical, contextual, quantitative, 
predictive, cognitive and other models, for planning, 
management, measurement and learning in healthcare 
with fact-based decision making11.     

With digitalization of big data, healthcare industry 
is bound to realise many benefits. Potential benefits 
include detection of diseases at earlier stages for early 
and effective treatments as well as prediction of patient 
outcomes based on vast amounts of patient historical 
data such as length of stay (LOS), complications from 
medical procedures or surgeries and illness or disease 
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progression, comparative effectiveness research to seek 
more cost-effective treatments, statistical tools and 
algorithms to improve clinical trial design and subject 
recruitment, predictive modelling for more targeted 
research and development (R&D) pipeline in drugs and 
devices, and analysis of disease patterns and tracking 
disease outbreaks and transmission for better public 
health surveillance2. 

Some of the useful applications of BDA tools 
in healthcare include using machine learning to 
predict admission trends and arrange for staffing; 
implementation of Electronic Health Records (EHRs); 
Real-Time Alerting which is a system that sends 
alerts to the doctors when patients’ health data show 
anomalies; predictive models to identify high-risk or 
high-cost patients which facilitates accurate and rapid 
treatment resulting in more effective patient care12,13; 
population management, the proactive monitoring of a 
population of patients that are cared for by a clinical, 
hospital, or health system12; drug and medical device 
surveillance to evaluate large volumes of electronic 
health record, medical device, clinical registry, social 
media, and patient-recorded data for drug or device 
safety signals12,14; artificial intelligence in predictive 
analysis for patient monitoring; telemedicine to deliver 
remote clinical services using technologies such as 
online video conferences, smartphones, wireless devices, 
and wearables, as well as medical imaging to read images 
using algorithms.

The Policy Dialogue has decided on the following 
recommendations:

1. Digitalisation in healthcare is in place where 
connected devices, data analytics, and artificial 
intelligence (AI) technologies are introduced 
for automation of processes using computers and 
electronics.   

2. There is a need for new healthcare delivery models 
in order to address the challenges of the current 
model of healthcare delivery which is fragmented, 
transactional, unsafe, and unsustainable. 

3. There is a need for a transformation in digital 
health and digital care towards a connected 
healthcare delivery model to retrieve the right 
data and convert it into personalized insights in an 
effort to tackle the issue of underutilised clinical 
data and promote health and provide healthcare 
outcomes.  

4. Integrated efforts from a multidisciplinary 
healthcare team are essential to shift the 
healthcare trend towards more digitalisation and 
ensure its effective implementation.

5. Digital health is crucial to achieve the goal 
of Universal Health Coverage (UHC) where 
everyone can have access to essential quality 
health services everywhere without facing 
financial hardship. 

6. Government should formulate regulatory 
frameworks on healthcare practice, data 
ownership, data security, and privacy in the efforts 
to facilitate digital health. 

7. New strategies and action plan are in place but 
requires further enhancement and coordination to 
strengthen governance and stewardship in digital 
health research and development and innovation.

8. The investment in health is substantial but still 
insufficient. As of 2017, 4.4% of Gross Domestic 
Product (GDP) was spent on healthcare as 
compared to 1.8% in 1985, an increase of 5% over 
the past 30 years. 

9. All healthcare providers, both public and private, 
should invest, adopt, adapt and implement more 
healthcare delivery enhancing technologies, 
products and innovations.

10. The government needs to consult and engage the 
industries to promote and establish partnership 
in digital health. Engagement with the 
stakeholders should be initiated to ensure smooth 
implementation of digital health.   
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11. Public sector should collaborate with the private 
sector to sustain a good digital health innovation 
ecosystem.

12. Data analytic tools are crucial in healthcare to 
focus on value-based care and health outcomes 
to improve practitioners’ performance and service 
delivery, reduce patient cost, and attain better 
predicting risk.  

13. Upgrade and improvement of public facilities, 
infrastructure, and connectivity is warranted so 
that the public can have better access to digital 
health. 

14. More industry sponsored research is required to 
sustain research and development and innovations 
in healthcare big data analytics.

15. Translational research is warranted to utilise 
research findings for policy development and 
decision making as well as to translate research 
findings into marketable research products and 
innovations including clinical trials. 

16. Research and health technology assessments 
for new technology and innovation need to 
be enhanced to facilitate healthcare big data 
analytics.

17. More training programmes need to be set up to 
develop new skills and expertise for capacity 
building and open new career pathways. 

18. Healthcare professionals should observe and 
practice data ethics while handling healthcare 
data. 

19. There should be a paradigm shift among healthcare 
professionals to embrace and accept digital health 
with open hearts. 
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