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Introduction

Information and communication technology (ICT) 
in education has taken the world by storm facilitating 
learning to occur anywhere and at any time. Mobile 
learning (mL) has evolved as complementary to 
e-Learning (eL), rapidly becoming a viable option, 
revolutionizing distance and distributed learning. 

The definition of mL has evolved over the last two 
decades depending on the purpose, context, technology 
and content for transfer of information, knowledge and 
skills. There is much discussion as to whether there is 
a difference between eL and mL or if the latter is an 
extension of the former in a different presentation. 
Clearly, acquisition of knowledge and skills by using 
mobile devices is central to the learning process.  Peters, 
K., (2007) felt that mL is a subset of eL which transforms 
learning to an ‘educational process that can be rendered 
just in time, just enough and just for me’. The elements of 
mobility are valuable to the learner and the educator or 
instructor in the transformation process involved in mL.

 The earlier definition of mL was largely focused on 
technology i.e. transmitting information or contents 
that was designed for eL through mobile devices. This 
definition by MoLoNET (2007) best fits the technology-
oriented definition i.e. teaching and learning that is 
enabled with the assistance of mobile communications 
which included mobile phones, smart phones, digital 
audio players, digital cameras, and various handheld 
devices using wireless. Crompton, H., (2013) defines mL 
as ‘learning across multiple contexts, through social and 
content interactions, using personal electronic devices’ 
while Crescente, M. L., & Lee, Doris.,  (2011) appear 
to develop a seamless approach merging mL as a form 

of distance education highlighting three elements i.e. 
use of mobile devices, educational technology and time 
convenience. Some expressed views appear from these 
definitions viz, social interaction and individualism. 
Kadirire, J., (2009) concurs with the views of Crescente, 
M. L. et al (2011) that mL is an extension of eL which 
can take place anywhere and anytime with the help 
of mobile devices. This techno-centric perspective in 
regard to ‘mobility’ refers to mL being ‘restricted to small 
and portable devices’ unlike the desktop computer. The 
size of screens and portability will become vital factors in 
mL as to its usability and user experience.

Historical Perspectives

While mobile devices are extensively used in social, 
education, health and defence fields,  initial prototypes 
of mobile devices intended for education were attempts 
to expose children to the digital age in the 1970s. Due to 
a lack of technical support this project did not progress 
till the development of the smart phone in 1994 by 
Mitsubishi Electric Corp. Current focus of mL is on 
three aspects i.e. technologically enabling devices that 
are small enough to be carried around as the smart phone 
and iPad etc, educational nuggets that can be learned 
outside the formal classroom setting and mobility of 
the learner whether it be synchronous or asynchronous 
learning. 

The developed countries exploited the potential of 
mL through funded projects. Of note are two Leonardo 
da Vinci Projects focusing on the evolution of eL to mL, 
the IST project MOBILearn by the UK Learning and 
Skills Development Agency and a similar project in 
Genoa, Italy (Cochrane, T., 2013)  
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Mobile learning evolved rapidly with technological 
advances and the development of portable, small 
and lightweight palm sized devices which have huge 
memories for installation of programs required for 
learning. Basically, they have two basic technological 
capabilities i.e. the device itself and a mobile operating 
system. Together with the latter, current devices which 
come in various forms viz,  smartphones, palmtops, 
personal digital assistants (PDA), tablet PCs, laptop 
computers and personal media players, use several 
operating systems, the more common ones being Apple’s 
IOS, Microsoft  Windows, Google’s Android and Nokia’s 
Symbian OS (MoLeNET., 2007) . 

Characteristics of Mobile Learning

In order to distinguish mL from eL and conventional 
learning, specific characteristics of mL are made in the 
review by Taxler, J., (2009). The core elements relate 
to the individual’s characteristic persona and his/her 
willingness to learn. This often includes preparedness 
and individualization of learning. For eL to be effective 
it has to be personalized, interactive, media-rich, 
structured and usable to massive learning. Drawn 
from this model, some unique features in mL are that 
it should fit the learner’s spontaneous needs anytime 
and anyplace. Apart from attention to courseware 
and contextual factors in design and development of 
programs, bandwidth and connectivity are determining 
elements for effective implementation. 

Expanding on these three core factors i.e. (i) individual 
learning needs (ii) technical issues of connectivity and 
device characteristics and (iii) courseware and contents 
that add to the advantages of mL, challenges that we 
face with mL need to be addressed. 

The concept of flexible learning is applicable to 
mL and it is possible to render education to a large 
number of students who may learn individually and 
collaboratively depending on the situation. Situated 
learning is a theory that supports the idea that learning is 
unintentional and situated ‘within an authentic activity, 
context and culture’ (Lave, J., & Wenger, E.,1990). The  
environment of learning  in mL is ideal for the learner 
as  learning occurs  in a safe site which does not have 
the factors  encountered in F2F learning or eL where 
tasks are teacher-led and controlled (for example when 
a learning management system is employed.) 

Context awareness is defined by Wikipedia, as 
‘the ability of a system or system component to gather 
information about its environment at any given time 
and adapt behaviours accordingly’. In order to guide 
responses, context-aware computing uses pre-designed 
software and hardware to gather such information for 
analysis and decision making. Context awareness is 
unique to mobile devices since its inception and is 
applied to various situations of learning including as a 
collaborative means of working with peers in the 1990s.

Contents for learning in mL will differ to some extent 
if the concepts of mL are applied. Bite sized information 
are delivered in mL based on the learning theories as 
applied to mL. Learning is situated and also informal, 
for a greater part, with micro-learning becoming an 
important component. 

In determining the contents of mL, reference is 
made to the broader principles of content-ware and 
content development for eL and then differentiate what 
is applicable to mL. Of great importance in mL is ‘bite 
pieces’ and ‘learner engagement’. Training or learning  
utilizing a digital device like the smart phone will take 
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into consideration the learning objectives and this needs 
to be aligned to the goals of the institution or organization 
–what are the expected results the organization wants, 
what is desired of the learner  (outcome) and what are 
the objectives as to tasks and substance that are to be 
transferred? The instructions need to be designed to 
support the learner.  A rather simplistic definition of 
‘e-content’ in the Oxford Dictionary is ‘digital text and 
images designed to be displayed on web pages’. 

In discussing e-Content and learning objects as 
applicable to mL, it is appropriate to explore further the 
term ‘providing learning in bite pieces’. Certainly, at the 
current stage one is clear that content delivery for mL 
is not about breaking the contents of what is taught in 
eL into small parts for delivery through mobile devices. 
In designing contents for mL, we take cognizance of a 
major difference from eL. In eL, the course content is 
designed for a longer time duration with the learner 
often at the desktop computer for much longer hours 
than when mobile devices are used for learning. In mL 
the untethered approach of learning anywhere and at 
any time requires learning modules to be much shorter 
in duration, often learning objects are delivered in small 
learning  nuggets; which can be learned while in the 
office or when the learner has some time to spend as 
commuting in a train or at the job site. An emerging 
theme that suits mL with regards to content development 
in meeting learning objectives is micro-learning.  

Micro-Learning as a novel application in Mobile 
Learning

Micro-learning is diverse in its presentation and can 
vary from SMS texts to much more elaborate contents 
that is now employed in fields like medicine, industry 

and defence. Micro-learning is not a new concept 
neither is it a ‘one dose solution’. It may not be suitable 
for every situation but fulfils most core characteristics 
of mL. The benefits of micro-learning are that it has 
value and available on demand, targeted and concise 
and permits the learner to get in and out of the learning 
process with ease. Being a flexible and personal learning 
method, it is applicable for mL to foster information, 
learning and training. 

Numerous types of micro-learning are available and 
appear to be appropriate choices in content development 
for mL. Animations, GIFs, infographics, simulations, 
curated resources, concept process maps, videos, digital 
media and blogs can be portals of learning. With regards 
to curated resources, with reference to medical practice, 
often doctors refer to practice guidelines for management 
of chronic disease and acute sicknesses. Such approaches 
rest on current evidence and up-to date treatment 
options. Infographics for use of algorithms for managing 
clinical diseases are extremely useful in medical teaching 
and to novice practitioners. 

While the applicability of micro-learning is real, we 
should not lose sight of the core characteristics of the 
mobile learner, the focus is on the learner and not the 
device alone. 

Micro-learning contents may be employed for 
mL but is not mL. It is way of teaching contents in a 
crystallized focused way where information is prescribed 
in small and specific nuggets of learning. The short 
format that is delivered appeals to mobile learners and 
may be capitalized in the  design of contents for mL. 
Attention span required for micro-learning is short and 
learners can work in their own time and comfort zones 
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making micro-learning a means of effective learning for 
those on the move. Marrying micro-learning to mL is 
a plausible and workable concept (Levoy, Paul., 2016). 

Making Mobile Learning Effective

For effective mL, technical issues of connectivity 
and device characteristics are vital factors that need 
consideration. Accessibility, immediacy, interactivity, 
and permanency need to be factored in. Immediacy 
relates to retrieval of information immediately and 
any downtime in downloading can impact on mL. As 
indicated above, social inter-activity is possible and 
encouraged as collaborative and peer to peer learning 
enhances learning. Permanency is relevant to mL as 
information can be accessed as and when it is required 
unless the learner chooses to delete it. Devices have 
archiving facilities for learners to access as when such 
information is needed. 

Clearly courseware for mL needs to orient to the 
learner on the move and differs from eL. There is a need 
to re-engineer learning with emphasis on learning small 
concise and focused subjects with the core characteristic 
discussed above. This makes mL ubiquitous in its own 
right and can be distinguished from eL.  

Potential challenges in implementing mobile learning 

Distance learning and mL are intertwined, and two 
concepts are highlighted by Stead, G., (2006) i.e. safe 
learning and disruptive learning. The former emphasizes 
the context of learning relevant to distance learner as 
being remote from the instructor but with technology, 
is no longer a barrier to learning. Disruptive learning is 
pertinent to distance learning and mobile learning as the 
learner takes control of his learning and promotes active 

learning and purposive learning with the instructor 
playing a passive yet essential role as collaborator, 
instructional designer, subject material expert and 
developer (Alexander, B., 2004).  

Though the advantages of mL are complementary 
to conventional learning and perceived as a subset of 
eL has been presented, arguably this perception must 
be seen as a dynamic one as technology advances in 
networks of communication, software development and 
device specifications will impact this transformation in 
education. The ‘wired learner ‘of today will require a 
diverse set of learning methods to suit his characteristic 
persona and learning styles. Gobind Singh Gure (2016) 
addresses the issues of barriers or better put, challenges 
to mobile learning under three main categories though 
there is considerable overlap in his presentation i.e.  (i) 
physical attributes of mobile devices, (ii) technological 
attributes and (iii) social and educational challenges. 

The physical attributes largely relate to what most 
mobile phone and similar devices face i.e. small screen 
size, limited computational capabilities and limited 
battery life of mobile devices, apart from accessibility to 
reliable and sustained connections to wireless especially 
when learning is on-line.

When we discuss distance learning we need to be 
cognizant of types of mobile devices available to the 
learner. When courseware contains much rich graphical 
and interactive features, mobile devices used for learning 
must be able to support the reception and downloading 
of such learning contents apart. Battery life will always 
be an impediment to learning should there be an issue of 
access to electricity. 
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Technological attributes are numerous in using mL 
through distributive and distance learning. Portability of 
devices are not big issues currently, but connectivity will 
always pose problems in distance learning. 

Social and educational challenges have been alluded 
to above under the subject of courseware development 
and technological issues. What surfaces as a challenge is 
how mobile software and mobile apps relate to the socio-
psychological and pedagogic factors that will impact on 
learning in these situations.

One vital link in establishing mL as a means of 
education is the buy-in by teachers and administrators. 
Program designers and educationists need to see the value 
in mL as an effective and efficient means of learning. 
Society as a whole will also need to be convinced of the 
value of mL in comparison to face to face (F2F) learning 
and eL

The availability of information on mobile devices 
as in other social networks that employ computing and 
now, cloud computing will always pose security threats 
and abuse of information. Teachers and information 
providers will need to address this issue when both mL 
and distance learning are employed as portals of learning 
and knowledge transfer.

The use of curated learning contents and instructional 
materials of all sorts, when made available for purposes 
of teaching on computers also will need to address 
copyright issues. Applicable to children (and also adults) 
is the issue of social chatting on mobile devices and use 
of such devices for playing games when they have access 
and self-control of mobile devices. Parental control and 
tracking of use of mobile devices are possible but have 
limitations.

Mobile learning as means of education for all

The transition from traditional classroom F2F teacher-
led learning through distance learning with online 
(e-Learning) to mobile learning has seen the values for 
each mode of learning and the impact technology has 
had on learning. The UNESCO driven Education for 
ALL 2020 has several strategies for making education 
accessible to all including the vulnerable, geographically 
located remote and disadvantaged populations without 
gender or race discrimination. Learning outcomes 
relate to what learners should achieve at the end of 
the interactions involved through various interfaces 
presented to the student. As stated in the UNESCO 
Education for ALL 2020, mobile learning is one mode 
of learning which may meet the intended strategies but 
there is a need for more data to support this approach. 

The definition of mobile learning is evolving and 
should not be another mode of delivery of all online 
learning materials or objects as one has to address 
particularities of mobile learning. Sharples, M., Taylor, 
J., Vavoula, G. (2007) highlighted the need for more 
research in determining the impact mobile learning 
projects will have due to two issues i.e. unexpected 
interactions and unplanned events. 

Usability and user experience developed by Nielsen, 
J., & Molich, R. (1990) relates to user interface and 
would be appropriate to apply in utilization of mobile 
apps for learning. Making reference to the heuristics 
adopted by Neilson, J., (1990), it is timely to use most 
of the 10 steps to illustrate the ‘user experience’   in mL.
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Mobile Pedagogies: Collaboration, Personalization and 
Authenticity

Planning for mL though mobile device use does not 
only rely on learning outcomes and learning objects but 
need to stimulate change and improve  uptake.    Vital 
changes are not confined to technology usage alone, 
but changes made suitable for mobile learning which 
include pedagogic assessment and technology in distance 
learning.  Personalization of learning takes into account 
the audience and their needs so as to be fulfilling and 
successful. Connectedness between stakeholders and 
peer-learning ar  encouraged, so a myriad of strategies 
needs to be in place unlike conventional classroom 
teaching. A new paradigm should emerge using the 
internet and mobile devices so as deliver the curriculum 
which is appealing to creative self-directed learners 
(Bjerede, M., &  Dede, C., 2011).

Luarillard, D.,  ( 2012 ) states the need for new designs 
and ways of learning and also how the educational 
materials should be expanded in developing fluency 
in using emerging interactive media and including 
collaborative inquiry-based learning so as to meet the 
mobile learners needs and wants. Teachers need to be 
trained in developing appropriate resources like video 
development, mobile apps and using social networks and 
Twitter to improve instructional learning materials. 

Conclusion

Mobile devices have  become the ‘21st century toy  
capitalised to be an enabling tool for Education for All 
thrust by UNESCO. The transition from e-L to mL 
with mobile devices and wireless communication is now 
transforming learning with innovations and context ware 
using wearable sensors and wireless. e-L and Learning 
Management Systems are now enabling knowledge and 

skills transfer, enabling learning contents to be delivered 
through mobile devices though more research in this 
area is needed in determining its impact on learning 
outcomes. Some concerns have been expressed limiting 
the widespread use of mobile learning. Some of these are 
due to issue of contextuality and authenticity of course-
ware that can be delivered through devices. Many are 
due to a lack of buy-in and knowledge of the potential 
of mobile learning among educators and instructional 
designers. There are concerns that mobile features 
may be limited and may not allow interaction between 
users and interfaces. Application of the heuristics of 
usability and user experience may overcome these issues.  
Interactivity and offline modes are slowly emerging to 
ensure use of mobile apps. 

Cognitive neuroscience supports the notion that 
interactions are key to the learning process and so 
learning theories will play a major role in making learning 
contents align to learning styles to achieve learning 
outcomes. The social network can work for or against the 
use of mL and hence the need for control of  the  use of 
mobile devices by the young and inexperienced learner.  
mL has a greater role to meet the educational and work 
needs of many.  The marginalized population, gender 
discriminated population and physically challenged 
people can use mL as a means of acquiring knowledge 
and skills with provision of appropriate training and 
devices apart from access to wireless. 

In conclusion the potential of mL incorporates 
pedagogy and technology in content delivery in selected 
learners. Clearly much needs to be done in enabling 
learning apart from technology and its ability to reach 
out to learners. The particularities of devices need to 
appeal to the learner and user experience is essential for 
successful implementation.
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Abstract

Introduction

Serum amylase and adiponectin levels have shown 
promise as markers of cardio-metabolic diseases. 
However, the levels of these markers in saliva and their 
association with glycaemic management in diabetes 
mellitus (DM) are not well documented. Therefore, 
we investigated the correlation of salivary amylase and 
adiponectin concentrations with measures of glycaemic 
control in type 2 diabetes mellitus (T2DM) participants.

Methods

We conducted a cross-sectional study involving 80 
T2DM participants of Indian and Malay ethnicity. Saliva 
was collected, and salivary amylase and adiponectin 
concentrations were analysed. Recent fasting blood 
sugar and HbA1c of the participants was obtained form 
their medical records.  The correlations of salivary 
amylase and adiponectin with fasting blood sugar and 
HbA1c were calculated using Spearman’s correlation. 

Results

There was a weak positive correlation between salivary 
adiponectin and HbA1c (rho = 0.221, p = 0.051). The 
salivary adiponectin  levels was significnalty lower among 
participants with good glycaemic control  (HbA1c ≤ 
7.0%) compared to those with  poor  glycaemic control 
(HbA1c > 7.0%,) (1.13 (1.75) vs. 2.34 (3.54) ng/ml,      
p = 0.039). 

Conclusion

Salivary adiponectin weakly correlated with HbA1c, 
while salivary amylase showed no correlation with 
the glycaemic parameters studied. Therefore, salivary 
adiponectin may warrant further investigation as a 
potential non-invasive biomarker of T2DM.

Key words:  Type 2 diabetes mellitus (T2DM); salivary 
adiponectin; salivary amylase; haemoglobin A1c (HbA1c)

Introduction

Diabetes mellitus (DM) is a metabolic disorder, which 
happens when the pancreas does not produce adequate 
insulin, or when the body cannot effectively use the 
insulin produced leading to hyperglycaemia.1 Type 2 
diabetes mellitus (T2DM) is characterized by insulin 
resistance and insulin deficiency, where insulin secreted 
by the body is inadequate to overcome insulin resistance.2 

Proper glycaemic control through frequent monitoring 
of fasting blood sugar (FBS) and HbA1c is crucial in 
preventing severe complications.3 Hence, a monitoring 
tool that is less invasive than HbA1c and fasting blood 
glucose tests, which are the current standard tests, would 
make monitoring of glycaemic control in diabetics 
more patient-friendly. Furthermore, the venepuncture 
procedure may be avoided, as some patients find it 
painful. This may potentially lead to poorer detection, 
management and increase in complications of the disease. 
There is a need to develop non-invasive biomarkers to 
diagnose and monitor T2DM; and saliva contains the 
most promising biomarkers that can be used for early 
diagnosis, prognostic and post-therapeutic monitoring 
and management of T2DM.4 Salivary amylase and 
adiponectin are two such potential biomarkers.5,6 From 
studies investigating salivary composition, it was found 
that salivary flow rate in diabetics was significantly 
reduced when compared with non-diabetic controls.7 

Saliva contains mucous secretions MG1 and MG2 which 
have the ability to form large complexes with proline-rich 
proteins, statherin, amylase and other proteins.8 Serum 
amylase has been purported to be useful as a biomarker 
for T2DM as it was found to be inversely associated 
with most cardio-metabolic risk factors.9 Furthermore, 
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in participants with low serum amylase, the severity 
of metabolic abnormalities worsened over 5-years.10 
Low serum amylase was associated with a high level of 
insulin resistance in asymptomatic T2DM participants 
who were not receiving treatment.11 In agreement with 
these findings, lower salivary amylase levels have been 
observed in diabetic patients when compared to normal 
participants;10 indicating that salivary amylase may be 
useful in diagnosing T2DM. 

Saliva also contains adiponectin, an adipokine, 
which has anti-inflammatory and insulin-sensitizing 
properties.12 Reduced adiponectin levels have been 
associated with numerous conditions such as insulin 
resistance, atherosclerosis and dyslipidemia.13 The 
few studies reported appear to suggest that the risk of 
developing T2DM decreases with increased plasma 
adiponectin levels.14-16 To date, the association between 
salivary adiponectin and indicators of glycaemic control 
in T2DM has not been established.  However, studies 
have found that salivary adiponectin had a correlation 
with plasma adiponectin.17 

Thus, the objective of this study is to evaluate the 
associations between salivary amylase and adiponectin 
levels with measures of glycaemic control in Malaysian 
T2DM patients of Indian and Malay ethnicities. 

Materials and Methods

Study design: A cross sectional study was carried 
out in 2015 to investigate the associations between 
salivary amylase and adiponectin levels with measures 
of glycaemic control in Malaysian T2DM patients of 
Indian and Malay ethnicities.

Setting: The experimental procedures gained approval 
from the International Medical University, Kuala 
Lumpur Research and Ethics committee BMS I-1/2015 

(04).  This study was also registered with the Malaysian 
National Medical Research Register (NMRR) with the 
registration number NMRR-15-733-24909. Participants 
were recruited from the venepuncture room in a Health 
Clinic (Klinik Kesihatan) in Seremban during April to 
June 2015.

Participants: 83 volunteers were screened for inclusion 
and exclusion criteria of this study (Table 1). Of these, 
80 volunteers were found to be eligible and were 
recruited once they gave informed written consent to 
participate in the study. The study enrolled participants 
of Malay and Indian ethnicities as these groups were 
predominantly represented in the Malaysian diabetic 
population.18

Data sources/measurement

Fasting blood sugar and HbA1c Measurements

Participants recruited had phlebotomy done on the 
same day as the saliva samples were taken. FBS and 
HbA1c results were obtained directly from the clinic 
laboratory. Thus, FBS and HbA1c results were obtained 
from the laboratory of the health clinic in Seremban on 
the same day the saliva samples were collected. Further 
participant details such as diabetic medications, blood 
pressure, fasting lipid levels were obtained from the 
clinic records when available. 

Saliva collection

Participants were requested to fast overnight for a 
minimum of 8 hours. Saliva collection was carried out 
within 7.30 am to 9 am for all participants to prevent 
variability of the saliva secretory rate, which follows a 
circadian rhythm.5,17 Sitting comfortably upright and 
calm, the participants’ unstimulated saliva samples were 
collected in 15 mL polypropylene tubes by the passive 
drool method for 2 minutes.17 The participant was 
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seated upright, and their head leaned forward over the 
polypropylene tube, allowing their saliva to drain into 
the tube.17 The collection tubes of unstimulated saliva 
samples were weighed before and after sample collection 
for the determination of salivary flow rate. The samples 
in the 15 mL polypropylene tubes were centrifuged at 
2000g for 10 minutes at 4°C, then stored in aliquots 
of 100 µL at -80°C for future analysis. The salivary 
samples were analyzed using suitable commercial kits at 
the research laboratories at the International Medical 
University (IMU).

Salivary amylase analysis

A commercial colorimetric kit [Amylase Activity 
Colorimetric Assay Kit (K711-100; BioVision, USA)] 
was used to determine the activity of salivary amylase 
in the saliva samples. The assay was performed as 
recommended by the manufacturer.

Salivary adiponectin analysis

The activity of salivary adiponectin in the saliva samples 
was determined using a commercial adiponectin enzyme-
linked immunosorbent assay (ELISA) kit [Human 
Adiponectin Platinum ELISA (BMS2032)] using the 
manufacturer recommended protocol (eBioscience, 
USA).

Statistical methods

Study size: Sample size calculation showed that a 
minimum of 67 participants were required to detect a 
correlation of 0.3 between the variables of interest. This 
number was calculated using the correlation coefficient 
formula where power=0.8 and alpha (α)=0.05. However, 
to account for missing data, an additional 20% was 
recruited with a target of 80 participants.

Statistical analysis: Descriptive statistics was done for all 
important variables (e.g. participants’ characteristics). 
With respect to non-normal variables, non-parametric 
statistical tests were applied. Spearman’s test was 
performed to assess the correlation between amylase, 
adiponectin, FBS and HbA1c levels. To compare the 
salivary flow rate, salivary amylase and adiponectin 
concentrations between the two ethnic groups, Mann-
Whitney U test was used. The statistical significance 
was set at 0.05 and SPSS software (Version 20, IBM) 
was used for statistical analysis 

Results

Participants: The demographic profile of the 
participants involved in this study is presented in Table 
2. Majority of the participants were females (66.3%) of 
Indian ethnicity (61.3 %) with the median age of 55 
(IQR: 7.75) years. On average, their duration of illness 
with T2DM was 8.2 (±7.8) years.

Blood biochemical tests: Only 50 out of the 80 
participants had their FBS levels available and this 
information was obtained from the Seremban Health 
Clinic’s laboratory records. The FBS levels for these 
50 participants were found to range from 4.2 to 22.5 
mmol/l (Figure 1). The HbA1c levels of 78 out of the 
80 participants were also obtained from the laboratory 
records of the same health clinic. The HbA1c levels 
were found to range from 5.4% to 15.8% (Figure 2).

Salivary profile: The unstimulated flow rates ranged 
from 0.11 ml/min to 1.57 ml/min (Figure 3). The salivary 
amylase activities in the unstimulated saliva samples of 
the 80 participants ranged from 1.55 U/ml to 95.43 U/
ml (Figure 4). The salivary adiponectin concentrations 
in the unstimulated saliva samples of the 80 subjects 
ranged from 0 ng/ml (undetectable amounts) to 24.16 
ng/ml (Figure 5).
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Correlations between blood parameters and saliva: 
There was no correlation between blood glycemic 
parameters and salivary amylase or adiponectin (Table 
3). However, a weak positive correlation was observed 
between HbA1c levels and salivary adiponectin 
concentrations, which almost reached statistical 
significance. Since there were both participants with 
poor (HbA1c > 7.0%) and good glycaemic control 
(HbA1c ≤ 7.0%), the salivary markers were statistically 
compared between the groups. Only salivary adiponectin 
concentrations were found to be significantly different 
between those with poor and good glycemic control 
(Table 4).

As there were two ethnic groups involved in this study, 
a secondary analysis was carried out to compare the 
salivary flow rates, amylase activity and adiponectin 
concentrations between participants of Indian and 
Malay ethnicity. The salivary flow rate was significantly 
(p < 0.05) higher among Indians when compared to 
those of Malay ethnicity; with the Indians having twice 
the flow rate compared to the Malays (Table 5).  

Discussion 

This study evaluated the associations between salivary 
amylase and adiponectin with glycemic control among 
80 men and women of Indian and Malay ethnicities with 
T2DM. From data collected by the National Diabetes 
Registry of Malaysia (NDR) in 2011, Malays make up 
the majority of T2DM patients at 58.9% followed by 
Chinese and Indians at 21.4% and 15.3%, respectively.18 
However, Indians are over-represented in the Malaysian 
NDR.18 It was noted that the current study had a higher 
representation of female Indian participants due to the 
characteristics of the population attending the clinic 
used for recruitment. In terms of HbA1c levels, the 
current study showed a slightly higher average HbA1c 

level at 8.64%, as compared to the Malaysian national 
average of 8.1%.18

Salivary flow rate

The unstimulated salivary flow rate in two different 
populations was measured in two earlier studies, by 
Panchbhai in 201010 on a population in India (0.18±0.12 
ml/min), and Lasisi19 in 2012 in Nigeria (0.52ml/min). 
The current study measured the average unstimulated 
salivary flow rate to be 0.51 (0.35) ml/min. Relative to 
the previous two studies, the average salivary flow rate 
of T2DM Malaysian subjects is higher than the Indian 
participants (0.18 ± 0.12 ml/min)10 but compares well 
with the Nigerian participants (0.52 ml/min)19. 

Salivary amylase activity

As for the salivary amylase activity, Panchbhai’s study in 
India recorded an average unstimulated salivary amylase 
activity of 108.48 ± 6.37 U/ml in the uncontrolled 
T2DM group and 100.83 ± 60.77 U/ml in the controlled 
T2DM group.10 Another small study conducted in India 
reported the salivary amylase activity was 2.74 U/ml.5 A 
third study, also in India had an unstimulated salivary 
amylase activity on 19.2±1.8 U/ml.20 In the current 
study among Malaysian T2DM subjects the average 
unstimulated salivary amylase activity was 22.5 (18.3) 
U/ml and falls within the range of the earlier studies.5,10,20 
The value of unstimulated salivary amylase activity in 
the current study (22.5 (18.3) U/ml) was most similar 
to that of Prathiba’s research (19.2±1.8 U/ml ) as 
similar methods of analysing salivary amylase with 
colorimetrical kits were utilised.20 In comparison, the 
studies by Malathi and Panchbai were done with kinetic 
enzyme essays under the direct substrate method.5,10 
Therefore, this could explain the variation in values 
obtained.
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Salivary adiponectin concentration

With respect to salivary adiponectin concentrations, 
Thanakun in 2014 reported in the Thai population 
a median value of 2780 (1050-6480) ng/ml.17 In 
the current study, the median value for salivary 
adiponectin concentration was 1.99 (3.22) ng/ml 
which was significantly lower than the Thai study. The 
results from the present study are more in line with 
the salivary adiponectin range of 0.37 to 6.42 ng/ml 
reported among 188 Japanese males.21 It is interesting 
to note these studies17,21 including the current study were 
performed with ELISA kits, indicating that there could 
be other factors influencing the salivary adiponectin 
concentration.

While variations in salivary amylase have been linked 
to dietary composition, adiponectin levels are known 
to show ethnicity related differences.22 Firstly, salivary 
amylase has also been found to vary in relation to the 
carbohydrate content of diets with subjects with high 
carbohydrate consumption having higher salivary 
amylase levels.23 Secondly, ethnicity may be an important 
determinant of salivary adiponectin levels independent 
of lifestyle factors.22 The previous Asian study on salivary 
adiponectin concentration focused on Thai metabolic 
syndrome patients and not T2DM patients.17 Variations 
in genetic encoding, dietary habits and pathophysiology 
of disease could explain the variations in the salivary 
amylase reported among these populations.24-25 None of 
the studies so far, however, have looked into salivary 
amylase and adiponectin within the Malaysian diabetic 
population, whose daily carbohydrate intake varies 
significantly from the Western population. 

It is interesting to note that the Indian population in 
the current study showed higher salivary adiponectin 
concentration than the Malay population. It has been 
reported among Saudi Arabian diabetic patients, females 

have statistically significant higher levels of serum 
adiponectin when compared to males.26 In the current 
study a higher representation of the female gender 
among the Indian diabetic participants, may explain the 
higher salivary adiponectin levels seen in this ethnicity. 

Associations between glycaemic control and salivary 
flow rate, amylase and adiponectin concentrations

We hypothesized that fasting blood sugar and HbA1c 
would correlate negatively with salivary amylase 
activity and adiponectin concentrations. However, 
findings revealed that salivary amylase activity was 
not correlated to either fasting blood sugar or HbA1c 
in Malaysian T2DM subjects. Similarly, there was no 
significant correlation between fasting blood sugar and 
salivary adiponectin, however, a trend for weak positive 
correlation was seen between HbA1c and salivary 
adiponectin concentration. This finding supports a 
previous study conducted on plasma adiponectin by 
Nonogaki, where it was revealed that elevations in 
HbA1c were associated with elevations in plasma 
adiponectin in T2DM subjects.27 However, this lack 
of correlation between fasting blood glucose and 
adiponectin is unexpected given that in the healthy 
population, plasma adiponectin is inversely linked with 
the risk of developing T2DM.12,14,28

It is generally expected that the salivary flow rate would be 
decreased in T2DM subjects when compared to normal 
subjects.10,20 The overall range of salivary flow rate was 
narrow among the diabetic subjects in this study and was 
found to be independent of the glycaemic parameters or 
salivary parameters. Additionally, a study by Arhakis 
and associates indicated a negative correlation between 
salivary flow rate and amylase activity, where the flow 
rate was one of the factors which affected the secretion 
of salivary amylase in healthy adults.29 Together, these 
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findings indicate a physiological adaptation wherein 
increased salivary flow rate could compensate for the 
lowered amylase activity and adiponectin levels and this 
compensation occurs probably prior to the onset of overt 
diabetes.  The current study found a significant difference 
in the salivary flow rate between that of the Indian and 
Malay ethnicity with the Indian participants having 
double the value of salivary flow rate when compared 
to the Malay population. It is unknown whether this 
is an indication of the above adaptation. The lack of 
established literature in these areas precludes any 
conclusions, given the small sample size and preliminary 
nature of the current study. In addition, when the 
participants in the present study were stratified according 
to their glycemic control, as per the cut-off values 
prescribed by the American Diabetes Association,30 
there were no significant differences seen in the salivary 
flow rate and amylase activity between the two groups. 
These findings agree with those of Panchbhai’s study 
who found no significant differences in salivary flow rate 
and amylase activity between subjects with controlled 
and uncontrolled T2DM.10 

However, it is interesting to note that subjects with poor 
glycemic control had double the salivary adiponectin 
concentration than those with good glycemic control 
and this difference was statistically significant. These 
findings are in agreement with Nonogaki’s study on 
plasma adiponectin, which indicated that elevations 
in HbA1c were associated with elevations in plasma 
adiponectin.27 These findings contradict previous 
reports, which showed that plasma adiponectin was 
decreased in those with metabolic syndrome and salivary 
adiponectin was not significantly different in healthy 
and metabolic syndrome subjects.17 Furthermore, there 
were more female participants than males in the poor 
glycaemic control group, posing a question how gender 
based variations could influence salivary adiponectin 
concentrations. 

Study Limitations

This study is among the preliminary studies to investigate 
the associations between glycaemic parameters and 
salivary amylase and adiponectin in Malaysian T2DM 
patients. However, it is acknowledged that generalizing 
the results of this preliminary study is limited by its small 
sample size, lack of representation of Chinese ethnicity. 
Furthermore, the cross sectional nature of the study 
prevents assumptions of cause and effect. The choice 
of study population also does not permit confirmative 
evaluation regarding the utility of saliva adiponectin 
for diabetes detection as no non-diabetic control 
group was included in this pilot study. Validation of 
a novel biomarker is best done in a prospective study 
with repeated measurements.31 This would allow for 
comparison against “gold standard” markers of disease 
control and progression and elucidate mechanistic 
pathways of involvement, rather than mere correlation.31 

Conclusions

 The findings suggest that salivary adiponectin may have 
a potential role as a non-invasive biomarker of T2DM. 
To substantiate the findings, future well- designed larger 
studies including other ethnic groups are recommended.
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Table 1: Inclusion and Exclusion Criteria for Participant Recruitment

INCLUSION CRITERIA EXCLUSION CRITERIA

Age • 30 to 60 years old • Below 30 or above 60 years old

Ethnicity • Malay and Indians • Chinese and other ethnicities

Diabetic status • Diagnosed T2DM patients • Non T2DM patients or T1DM patients

Pregnancy status • Not pregnant • Pregnant

Smoking status • Non-smokers or former smokers • Daily or current smokers

Others • None • Any reported illness or use of 
medication known to affect salivary flow

• Reported severe co-morbidities

DEMOGRAPHIC DATA
NUMBER

(Total = 80)
PERCENTAGE OF

TOTAL (%)

Median: 55 Min 30

IQR 7.75 Max 60

Mean ± SE: 8.2±1.03 Min 1

SD 7.79 Max 39

Malay 31 Male 12 39.7

  Female 19

Indian 49 Male 15 61.3

  Female 34

GENDER

AGE

RACE

Number of years with T2DM

Male 27 33.7 

Female 53 66.3

Table 2: Demographic Data of Type 2 Diabetes Patients Enrolled In This Study

F: Female; M: Male; Max: Maximum; Min: Minimum; SE: Standard Error; SD: Standard Deviation; 
IQR: Interquartile range; T2DM: Type 2 diabetes mellitus
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Table 3: Spearman’s Correlation Between Salivary Markers and Measures of Glycemic Control 

 Correlation coefficient (rho) p-value

Fasting blood sugar vs. salivary amylase activity -0.066 0.650

HbA1c vs. salivary amylase activity -0.007 0.952

Fasting blood sugar vs. salivary adiponectin concentration 0.192 0.182

HbA1c vs. salivary adiponectin concentration 0.221 0.051

Table 4: Comparison Between Salivary Parameters
Among Participants with Poor and Good Glycemic Control

 HbA1c ≤ 7.0%,  HbA1c > 7.0%, p-value
 (n=20) (n=58) 

Salivary flow rate (ml/min) 0.35 (0.43) 0.49 (0.37) 0.308

Salivary amylase activity (U/ml) 19.8 (16.9) 20.1 (19.2) 0.221

Salivary adiponectin concentration (ng/ml) 1.13 (1.75) 2.34 (3.54) 0.039

Table 5: Ethnic Differences In Salivary Parameters

 Indian Malay p-value 

 (N=49) (N = 31) 

Salivary flow rate (ml/min) 0.63 (0.43) 0.31 (0.32) <0.001

Salivary amylase activity (U/ml) 18.9 (16.3) 23.1 (18.6) 0.206

Salivary adiponectin concentration (ng/ml) 1.83 (3.19) 1.53 (2.20) 0.251

Values are presented as Median (Interquartile range)

Values are presented as Median (Interquartile range)
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Figure 1: This figure shows the frequency distribution of fasting blood sugar levels with

a median of 7.8 mmol/l and IQR of 4 mmol/l.(n=50)
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Figure 2: This figure shows the frequency distribution of HbA1c levels

with a median of 8.45% and IQR of 2.85%.(n=78)
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Figure 3: This figure shows the frequency distribution of unstimulated salivary flow rate 

with a median of 0.51 ml/min and IQR of 0.34 ml/min (n=80)
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Figure 4: This figure shows the frequency distribution of unstimulated salivary amylase activity 

with a median of 22.5 U/ml and IQR of 17.2 U/ml.(n=80)
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Figure 5: This figure shows the frequency distribution of unstimulated salivary adiponectin

concentration with a median of 1.99 ng/ml and IQR of 3.04 ng/ml.(n=80)
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Abstract

This case report highlights the potential ramifications 
of an error in the diagnosis of an unusual skin lesion due 
to misguided interpretation of conflicting investigation 
results, in a treatment-experienced patient with HIV-
HBV co-infection. The ramifications include potential 
life threatening limitation of therapeutic options for 2nd 
line antiretroviral therapy due to potential drug-drug 
interactions.  

Keywords: HIV, tuberculosis, antiretroviral therapy, 
molluscum contagiosum, drug-drug interaction. 

Introduction

The management of HIV-positive patients with 
opportunistic infection (OI) is challenging, especially 
if there are multiple OIs. The successful management 
of these conditions hinges on two main criteria – an 
accurate diagnosis and good knowledge of potential 
drug-drug interactions (DDIs). We report the case 
of a 24-year-old man with HIV, Hepatitis B (HBV) 
and latent syphilis with contradicting investigation 
results of an unusual skin lesion affecting a therapeutic 
dilemma when the treatment of OIs was combined with 
antiretroviral therapy (ART) for HIV.

Case Summary 

A 24-year-old HIV-positive man was diagnosed with 
pancytopenia, hepatitis B and latent syphilis when he 
presented with an episode of syncope. At the time, he 
had an exophytic lesion on the dorsum of his right ankle 
(Figure 1) which was biopsied for histopathological 
examination (HPE) and polymerase chain reaction 
(PCR) for suspected cutaneous tuberculosis. His nadir 
CD4 count was 2 cells/mm3. He was commenced on 
1st line ART-regimen consisting of two nucleoside 

reverse transcriptase inhibitors (NRTIs), tenofovir-
emtricitabine (TDF + FTC), and a non-nucleoside 
reverse transcriptase inhibitor (NNRTI), efavirenz 
(EFV).  Itraconazole was prescribed for the exophytic 
lesion presumed to be cutaneous fungal infection.  

At his review after two months, the HPE of the biopsy 
showed Molluscum contagiosum (MC) but the PCR 
was positive for tuberculosis (TB). No change was made 
to his medications until he was reviewed another two 
months later by the respiratory medicine team. At this 
point, itraconazole was ceased and he was started on 
anti-TB consisting of isoniazid (INH), rifampicin (RIF), 
and ethambutol (ETH) for cutaneous TB infection 
or tuberculosis verrucose cutis (TVC) based on the 
PCR result. Pyrazinamide was not added as his alanine 
transaminase (ALT) was elevated (90 U/L), presumably 
due to itraconazole. 

Upon review one month later, the exophytic lesion 
had increased in size. His CD4 remained low (1.9 cells/
mm3) with HIV viral load of >3-million copies/mL 
suggesting failure of ART.  The usual course of action 
is to cease ART in totality while awaiting HIV viral 
resistance testing to be done. However, because of his 
hepatitis B positivity, only EFV was ceased while TDF 
+ FTC were continued to avoid triggering an acute 
hepatic flare of hepatitis B from abrupt cessation of 
TDF.1 At this juncture, he was referred to our centre for 
commencement of 2nd line ART. 

The choice of 2nd line ART regimen in a treatment-
experienced patient on anti-TB presents a therapeutic 
dilemma due to potential DDIs. The conflicting 
investigation results and the lack of response of the 
skin lesion to anti-TB raised the question about the 
accuracy of the original diagnosis of TVC. These issues 
are explored under ‘Discussion’. These dilemmas were 
serendipitously resolved when the PCR result was 
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confirmed to be a false positive due to contamination at 
the original testing laboratory. Anti-TB was immediately 
ceased while TDF and FTC were continued, pending 
the results of the HIV resistance test. The ankle lesion 
was managed with liquid nitrogen cryotherapy initially 
and surgically excised soon after it became infected. 

Discussion

The management of this patient with latent syphilis 
and HIV-HBV co-infection requiring 2nd line ART 
while on anti-TB for TVC presented a therapeutic 
dilemma. The recommended ART regime for treatment-
experienced patients require either a protease inhibitor 
(PI) or an integrase inhibitor (INSTI) as part of the 
regimen.1 

Unfortunately, PI is contraindicated in patients 
who are on RIF as the latter induces cytochrome-
P3A (C3PA) and interferes with metabolism of PIs.2,3  
When co-administered with RIF,  the concentration of 
standard-doses of PI diminish by more than 80% and 
significantly reduces its therapeutic efficacy.1,4 Increasing 
the dosage of PI to counter the inductive effect of 
RIF is not recommended due to high incidence of PI-
induced hepatotoxicity.1,3 Similarly, RIF reduces the 
trough concentration of INSTI by more than 50%, even 
with the doubling of INSTI dosage.4 Ideally, RIF should 
have been replaced  with rifabutin, a less potent CP3A 
inducer. Unfortunately, rifabutin is not readily available 
in this country. It would appear at this juncture that as 
long as the patient was on anti-TB, there was no feasible 
2nd line ART options. The option to wait until the 
completion of anti-TB before initiating ART could not 
be considered given the severely immunocompromised 
state of this patient. Delaying ART could be potentially 
fatal.  

The apparent non-response of the skin lesion to anti-
TB therapy raised doubts on the initial diagnosis of TVC 
and the veracity of the PCR result. How reliable is the 
PCR result compared to HPE? 

The differential diagnoses of such a lesion in an 
immunocompromised person include Molluscum 
contagiosum (MC), cryptococcosis, histoplasmosis, 
squamous cell carcinoma, condylomata lata on account 
of his latent syphilis, and TVC. 

Figure 1: Lateral view of the exophytic growth measuring
8 x 7 x 2 cm on the dorsum of the right ankle.

Figure 2: Superior view of the exophytic growth
surrounded by several smaller lesions. 
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MC is an infection caused by poxvirus transmitted 
via skin-to-skin contact or fomites, presenting as 
smooth-surfaced dome-shaped pearly papules between 
3 mm to several cm in diameter with the characteristic 
central umbilication.5,6 Its presence in HIV positive 
patients indicates advanced stage disease. Cutaneous 
cryptococcosis are similar to MC except for central 
haemorrhagic crust.6 Primary cutaneous histoplasmosis 
lesions are chancre-like lesions with associated 
lymphadenopathy while the disseminated variety 
presents as either papules, umbilicated nodules, plaques, 
ulcers or abscesses.6

Squamous cell carcinoma is found on sun-exposed 
areas of the body. They are dull-red in colour, round 
and indurated with an elevated base which may 
ulcerate and bleed.6 Condylomata lata are soft papular 
red mushroom-like masses of 1-3cm in diameter found 
usually around the genitalia and anus.6 TVC presents 
initially as a small papule which grows peripherally to 
become hyperkeratotic with fissuring of its surface with 
exudative purulent discharge. Typically, it presents 
solitarily on the dorsa of fingers and hands in adults.6

The diagnosis of MC is usually made clinically by its 
characteristic appearance. Histologic examination may 
be necessary in patients with HIV as the lesions may be 
atypical. Hematoxylin and eosin staining of a molluscum 
contagiosum lesion typically reveals keratinocytes 
containing eosinophilic cytoplasmic inclusion bodies 
or Henderson-Paterson bodies.7 Although PCR may be 
useful in the diagnosis of TVC in cases where biopsy and 
culture fail to detect evidence of mycobacteria, its low 
sensitivity and specificity (25% and 74%, respectively 
in one study) suggest PCR results should be interpreted 
with clinical and histopathological findings.8 Therefore, 
the decision to favor the PCR over HPE results in this 
case and treating this patient with anti-TB was an error 
in diagnosis. 

Conclusion

The accurate diagnosis of opportunistic infections in 
patients with HIV infection is crucial and should be based 
on sound clinical judgement and careful evaluation of 
available evidence. The diagnostic error from favouring 
PCR over histopathological evidence could have led to 
potentially fatal DDI and serious limitation of 2nd line 
ART options for this patient. 
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On 8th December 2019, a three-month-old baby in 
East Malaysia was infected by the polio virus, the first case 
in Malaysia after 27 years of being polio-free since 1992. 
The child had reportedly contracted the polio which 
was caused by circulating vaccine-derived poliovirus 
type 1 (cVDPV 1) due to being under-immunized with 
the polio vaccine.1 cVDPV is a rare, circulating virus 
mutated from the weakened virus contained in the oral 
polio vaccine (OPV).2 There is no cure to this disease 
and vaccination is the best way of prevention. 

This episode has triggered anxiety among the public 
health professionals on how fragile our health security 
is from devastating vaccine preventable diseases such 
as polio. Besides, recent global outbreaks of vaccine-
preventable diseases such as measles have served as a 
wake-up call to several countries including Malaysia to 
contemplate making vaccination compulsory by law and 
regulation.

Taking cognizance of this, the Institute for Research, 
Development and Innovation (IRDI) of the International 
Medical University (IMU) in collaboration with the 
Malaysian Public Health Physicians’ Association 
(PPPKAM) had successfully organized the 4th Public 
Health Policy Roundtable Dialogue titled Should 
childhood immunization be made compulsory by law? on 23rd 
January 2020 at the IMU Bukit Jalil campus. 

The objectives of this Policy Dialogue are to discuss 
on the implementation issues and challenges of a 
mandatory vaccination programme in Malaysia, learn 
the best practices in compulsory vaccination program 

in other countries, and provide recommendations to the 
Ministry of Health Malaysia and the government on the 
way forward with regards to immunization programme 
and public health security in Malaysia.

The keynote speakers for the Roundtable Dialogue 
consisted of Professor Teng Cheong Lieng, professor of 
family medicine from IMU; Dr A’aishah binti Senin, 
Senior Head of Vaccine Preventable Disease of Disease 
Control Division under Ministry of Health Malaysia; as 
well as Dr Megat Mohamad Amirul Amzar bin Megat 
Hashim from Medical Mythbuster. Professor Teng 
delivered an insightful talk on the rationale of compulsory 
vaccination and its practices worldwide. Subsequently, 
Dr A’aishah deliberated on the current state, issues, and 
challenges of the National Immunization Programme 
(NIP). Lastly, Dr Megat narrated on the current 
situation of anti-vaccine movement in social media of 
Malaysia. The session was ensued with the drafting of 
memorandum of resolutions and recommendations for 
its implementation.  

Vaccine hesitancy is the reluctance or refusal to 
vaccinate despite the availability of vaccines and it has 
been recognised as one of the top 10 threats to global 
health by the World Health Organization (WHO) in 
2019.3 The reasons of rejecting immunization can be 
multifactorial, including religious, moral, personal or 
philosophical.3,4 Some of the key reasons identified by a 
vaccines advisory group to WHO include complacency, 
inconvenience in accessing vaccines, and lack of 
confidence.3  

In Malaysia, the Malaysian NIP was introduced 
in the early 1950s by the Ministry of Health 
covering 12 childhood diseases, namely diphtheria, 
Haemophilus influenzae type B (HIB), hepatitis B, 
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human papillomavirus (HPV), Japanese encephalitis 
(JE), measles, mumps, pertussis - whooping cough, 
poliomyelitis (polio), rubella, tetanus, and tuberculosis 
(TB). Under this programme, vaccines for all children 
under the age of 15 are fully subsidised by the federal 
government and provided at all government clinics 
across Malaysia.5,6 

In February 2019, the MOH Malaysia has proposed 
to mandate two vaccines as compulsory, namely the 
measles, mumps and rubella (MMR) as well as diphtheria 
vaccines as this could prevent six to seven types of 
diseases.7 Parents who refuse to get vaccination for their 
children will get sued for child neglect under Child Act 
2001 which might land them in jail.8 

Reportedly, the vaccination coverage of most 
childhood vaccines in Malaysia is between 94% and 
98% each year which is considered good as it is above the 
needed levels of 92% to 95%.5,9  However, the number of 
parents refusing to get immunization for their children 
has tripled from 470 in 2013 to 1282 in 2015.9 Also, data 
from the National Health Morbidity Survey (NHMS-
2016) revealed that a total of 4.5% of children did not 
complete all recommended primary immunizations by 
the age of 12 months with another 0.1% who did not 
receive any vaccination.4 

Mandatory vaccination, as its name implies, is 
“a vaccination that every child must receive by law 
without the possibility for the parent to choose to 
accept the uptake or not, independent of whether a 
legal or economical implication exists for the refusal”.10 
Broadly defined, it is the immunization requirements 
implemented at the individual level to control vaccine 
preventable diseases at the population level.11

Mandatory immunization is a difficult policy issue 
as it creates a lot of controversies due to its ethical 
implications.12 Mandatory vaccination may be perceived 
to be coercive in view of the penalty and financial and 
educational implications for the family. While having to 
cater to the need of herd immunity in the prevention of 
outbreaks of vaccine-preventable diseases, the authorities 
have to balance public health with individual liberty 
issues to take into the consideration of human rights 
of patient autonomy and conscientious objections.4,13 
Perhaps this could be the last resort when persuasion and 
public education fail to encourage a significant minority 
of parents to vaccinate their children. 

At the moment, very few countries have implemented 
mandatory childhood vaccination. In Singapore, two 
vaccines that are compulsory by law are diphtheria 
and measles.14 At the moment, very few countries have 
implemented mandatory childhood vaccination which 
include France, Italy, Singapore, United States, Europe, 
Washington, Germany, and Australia.15 

The Roundtable Dialogue has recognised the following:

1. Demand for vaccination is a complex issue and needs 
a systems approach to address it. It is influenced by 
awareness levels of the population, socio-economic 
factors influencing access to services and level of 
trust of the health system. Increasing vaccination 
rates requires us to address the 3 Cs: Confidence, 
Complacency, Convenience.

2.  Vaccination is one of the most cost-effective public 
health ways of reducing incidences of vaccine-
preventable diseases and its consequences. In 
the last two centuries, vaccines have contributed 
towards eradication of smallpox, reduced global 
child mortality rates, and prevented countless birth 
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defects and lifelong disabilities, such as paralysis 
from polio.

3. Adequate immunization coverage of the population 
and other important components such as disease and 
environmental surveillance, health advocacy, early 
case detection, early treatment and epidemiology 
investigation are instrumental in the effective 
control of vaccine-preventable diseases.

4. Recent global outbreaks of vaccine-preventable 
diseases such as measles have led several countries 
to make vaccination compulsory by law and 
regulation.

5. Despite the overwhelming volume of evidence 
on the benefits of immunization, there remains 
widespread misconceptions, mistrust of information 
and deliberate misrepresentation about vaccine 
efficacy and safety. Vaccine hesitancy has been 
identified as one of the 10 global public health 
threats by the World Health Organization in 2019.

6. The anti-vaccine movement in Malaysia is 
using social media, public events, publications, 
collaborating with healthcare providers and 
registered NGOs. They are getting more organized, 
vocal, influential, and is a growing threat in the 
control of vaccine preventable diseases in Malaysia.

7. The government is responsible to communicate 
with the population about vaccine preventable 
diseases and its complications. The Malaysian 
National Immunisation Programme continue to 
face various challenges including the growing threat 
of anti-vaccine groups.

8. All children residing in Malaysia regardless of 
citizenship status have a right to be protected via 
immunisation.

9. The Fee Act 2015 presents obstacles and challenges 
in ensuring effective immunization coverage to 
vulnerable populations specifically migrants and 
undocumented communities.

With this, the Roundtable Dialogue has recommended 
the following resolutions:

1. The Government to enact relevant and enabling 
legislation for mandatory vaccination through a 
multi-agency approach.

2. The Government to subsidise vaccines in the 
National Immunization Programme for all children. 
No child should be left behind.

3. The public especially all parents and guardians 
to be informed and to ensure that their children 
are vaccinated according to the schedule in the 
National Immunization Programme.

4. The Government to review and amend the Fee Act 
2015 as necessary.

5. The Government to take stern action using law, 
regulation and policies against the anti-vaccine 
movement.

6. The Government, private sector, NGOs and 
professional bodies to work together to create 
vaccine and vaccination literacy among the general 
public as a means to increase public confidence, 
trust and accountability towards reducing vaccine-
preventable diseases.

7. The Government and the private sector to 
collaborate to ensure adequate vaccine coverage.

8. The Government to align government policies 
with health concerns at borders and areas with high 
population mobility in relevant parts of Malaysia.
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9. The Government to increase resources to support 
the enforcement efforts of the Ministry of Health 
in the regulation of service delivery and compliance 
to Public Health Laws, to protect the safety of our 
children and the citizens.

10. The Government to set up excellent specialist 
epidemiology surveillance centres and upgrade 
the technology in its diagnostic public health 
laboratories in order to control and manage the 
threat of vaccine-preventable diseases.
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