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Pneumococcal surveillance in Malaysia and the need for carriage studies
Hannah C McNeil1,2, Stuart C Clarke1,2

Editorial IeJSME 2015 9(2): 1-2

Despite the global health burden posed by 
pneumococcal disease and the World Health 
Organisation’s (WHO) strong recommendation to 
include pneumococcal conjugate vaccines (PCV) in 
national immunisation programmes, most countries 
in South East Asia, including Malaysia, have yet to 
introduce these vaccines. PCVs are licensed for use in 
the region but available only privately in the majority 
of countries in South East Asia. In consequence, uptake 
is low due to a lack of awareness of the vaccine and 
difficulties surrounding its affordability for the majority 
of the population. 

Four of the 10 members of the Association of South 
East Asian Nations (ASEAN) are currently eligible for 
full Global Alliance for Vaccines and Immunisation 
Alliance support towards introducing PCVs. Not being 
amongst the world’s poorest countries, Malaysia is 
ineligible for such support and would need to entirely 
self-fund PCV inclusion in its National Immunisation 
Programme (NIP). At present adding PCVs to 
Malaysia’s NIP is not deemed sufficient a priority 
despite the evidence in favour of their use. The WHO 
recommends their adoption even in the absence of 
data on pneumococcal disease burden or prevalence of 
pneumococcal serotypes, such is the reported efficacy of 
PCVs in studies around the globe.1 Both pneumococcal 
disease burden and serotype prevalence is grossly 
understudied in Malaysia so the basis for inclusion of 
certain vaccines and exclusion of PCV from the priorities 
of the NIP health spend is unclear. For pneumococcal 
meningitis alone there is very conservatively estimated 
to be 2,809 cases annually in Malaysia.2 

Over 94 serotypes of Streptococcus pneumoniae cause 
pneumococcal disease, though certain serotypes are 
more prevalent than others. Protection against the 
seven most common serotypes (4, 6B, 9V, 14, 18C, 
19F and 23F) were the first to be included the first 
PCV vaccine – PCV7. Subsequently, higher valency 
vaccines like PCV10 and PCV13 added protection 
against three additional commonly occurring serotypes 

(1, 5, 7F and 3, 6A, 19A, respectively). Epidemiological 
surveillance had shown increasing prevalence of the 
additional serotypes of the higher valency vaccines 
since PCV7 use, probably in part an effect of widespread 
pneumococcal immunisation – a process known as 
serotype replacement. Disease surveillance can be highly 
informative about changing serotype epidemiology, 
however recruitment of large patient cohorts and cost 
drawbacks frequently constrain their use, particularly in 
resource-limited settings. Colonisation by at least one 
of the serotypes is an accepted prerequisite to any form 
of pneumococcal disease. Consequently examination of 
pneumococcal serotypes carried in the upper respiratory 
tract of the general (non-diseased) population can be a 
proxy for disease surveillance studies. Carriage studies 
can generate large data sets quickly, rather than relying 
on an incidence of disease to present and then to be 
reported, as is the case in disease studies. Carriage studies 
are also relatively cheap to implement. This makes them 
more likely to run for longer than disease surveillance 
studies, and so generate data over longer timescales 
which compounds the value of a study.

A review of epidemiological studies describing 
pneumococcal serotype prevalence in Malaysia 
highlights the limitations of the data available for the 
country.3 Issues include focus on a single centre with 
small numbers of isolates, the limited time span of studies 
as well as being dated and providing little serotyping 
data. It is therefore difficult to fully assess the serotypes 
currently prevalent in carriage or causing disease in 
the wider community. This makes it impossible to fully 
assess the potential overall benefit of pneumococcal 
immunisation in Malaysia – both directly to the 
immunised individual and through the broader, indirect 
benefits of herd immunity. These shortcomings in the 
data also preclude modification of the immunisation 
schedule (should any PCV be introduced) to suit local 
epidemiological peculiarities, as well as to monitor 
changes in epidemiology where appropriate adjustments 
in immunisation policy would even enhance widespread 
PCV use. 
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The WHO advocates pneumococcal surveillance to 
begin at least 2 years prior to the introduction of a PCV 
programme1 and there is an urgent need to increase 
the data for pneumococcal carriage and disease in 
Malaysia. Thus, whilst the Malaysian Ministry of Health 
continues to consider widespread PCV implementation 
in Malaysia, immediate initiation of carriage studies 
could generate data to help inform immunisation policy 
in the country. Should widespread PCV immunisation 
occur, data on circulating serotypes from carriage studies 
will enable an assessment of the cost-effectiveness 
of PCV inclusion in the country’s NIP. Additionally, 
Malaysian serotype data prior to widespread PCV use 
would provide very scarce information on the direct 
and indirect epidemiological effects of widespread 
higher valency PCV10 or PCV13 immunisation in a 
population where pre-exisiting PCV7 herd immunity 
is likely negligible – in contrast to the epidemiological 
setting in most western countries where the majority 
of surveillance occurs. Pneumococcal carriage studies 

in Malaysia would be more epidemiologically relevant 
to the South East Asian region where serotype data is 
scarce, and so help inform regional as well as specifically 
Malaysian national vaccine policy. Lastly, better quality 
data from Malaysia could help inform development of 
newer, even higher valency vaccines that would provide 
greater pneumococcal disease protection by including 
more comprehensive serotype coverage in future. 

Keywords: Streptococcus pneumoniae, conjugate vaccine, serotypes, 
colonisation, surveillance
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Association between house dust mite (HDM) sensitisation and asthma control using 
skin prick test and HDM antigen specific IgE levels in saliva of Malaysian children
Keat Seong Teo, Cheong Wooi Cheah, Joon Wah Mak

Background: Sensitisation to house dust mite (HDM) 
has been regarded as a major risk factor for development 
of asthma. This study was carried out to investigate the 
profiles of HDM sensitisation among Malaysian children 
with asthma. 

Material and Methods: The association between HDM 
sensitisation and control and severity of asthma was 
investigated. The salivary HDM specific IgE levels were 
quantified in different grades of control and severity 
of asthma in 125 unselected asthmatic children aged 
5-12 years old attending the asthma follow-up clinic 
in Hospital Tuanku Ja’afar Seremban. An additional 
29 non-asthmatic patients were selected as control. 
The skin prick test to assess sensitisation 
to Dermatophagoides pteronyssinus (DP) and 
Dermatophagoides farinae (DF) was performed on all 
the participants. A questionnaire regarding the control 
and severity of asthmatic symptoms of the subject was 
administered. Saliva was collected by voluntary spitting 
and ELISA was used to quantify the IgE specific to HDM 
antigen. 

Results: There was a significant association between 
sensitisation to DP and DF and the control of asthma. 
The association between DP sensitisation and severity 
of asthma just failed to reach a significant level although 
there is a clear trend for this. Significant association was 
found between DF sensitisation and severity. The HDM 
specific IgE in the saliva was significantly higher in 
asthmatic patients compared to non-asthmatic patients. 
There was no significant difference between the specific 
IgE levels in patients with different severity status of 
asthma. 

Conclusion: Salivary IgE levels may not be an 
appropriate indicator of the patients’ asthmatic condition 
in this study. However, it can be concluded that there 
is significant association between the sensitisation of 
HDM and the control and severity of asthma.

IeJSME 2015 9(2): 3-12

Key Words: Dermatophagoides pteronyssinus, 
Dermatophagoides farina, childhood asthma, house dust mite 
specific-salivary IgE

Introduction

Asthma is defined as a chronic inflammatory disorder 
characterised by reversible obstruction of the airways.1 
Evidence suggests that it has been documented 
by ancient Egyptians.2 Currently, approximately 
235 million people worldwide have been diagnosed with 
asthma. It is the most common chronic disease among 
children and its prevalence is increasing by an astounding 
fifty percent every decade. Asthma is a disease that has 
a high prevalence in both developing and developed 
countries, thus causing a heavy socio-economic 
burden.3, 4 In the United States, there were almost half a 
million hospitalisation due to asthma in 2002. The total 
annual cost of the management of asthma was estimated 
to be $16.1 billion in the same year.5 Besides that, 
the “disability adjusted life years” (DALY), representing 
the loss of one year of healthy life due to asthma 
worldwide is 15.0 x 106 years, representing 1% of the 
total disease burden.6

 Studies on the causation of this under-diagnosed 
and under-treated disease have found that genetic 
and environmental factors play an important role in 
its development.3, 7-8 The Phase One of International 
Study of Asthma and Allergies in Childhood (ISAAC) 
found that there is a marked variation in the prevalence 
of asthma symptoms between different countries. 
This variation can be up to 15-fold and is likely due to 
environmental factors.9

The house dust mite (HDM) is the most potent indoor 
source of environmental allergen. Its relationship with 
asthma has been established for decades. The most 
important species of HDM that have been widely 
studied are the Dermatophagoides spp.10-12 They play an 
important role in the onset and development of asthma.13 
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The European house dust mite, Dermatophagoides 
pteronyssinus (DP) and American house dust mite, 
Dermatophagoides farinae (DF) can be found easily in 
the household setting. They find comfort in warm, 
dark and damp environment; are abundant in bedroom 
mattresses, living room upholstered sofas, bedroom floors 
and living room carpets.14-16

There are sixteen known allergens of the HDM 
with the major allergens being the enzymes in 
faecal matter.17-18 The allergens can cause airway hyper-
responsiveness and increase frequency of nocturnal 
wheezing in asthmatic patients.10, 19-20 A study in England 
found that the clinical activity and severity of asthma in 
mite-sensitive patients were related to the level of 
exposure to mite allergen, which further emphasise the 
importance of HDM as a causative agent for asthma.21

To date, there are only a few studies on the sensitisation 
profiles of HDM in childhood asthma in South East Asia. 

The general objective of this study was to determine 
the profiles of some Malaysian asthmatic children 
who were sensitised to the HDM (DP and DF). 
The association of HDM sensitisation on the control 
and severity of childhood asthma was also investigated. 

Another objective of this study was to test the 
suitability of using saliva in immunoassay to quantify 
levels of Immunoglobulin (Ig)E and its association 
with the severity and control of asthmatic patients. 
The comparison between the result of skin prick test and 
IgE titre in the saliva was also studied.

Materials and Methods

Based on previous studies, the proportion of asthmatic 
patients sensitised to HDM is not less than 80% but 
that associated with severe asthma is not known. 
The minimum recommended number of asthmatics to 
be studied if the estimate is to fall within 10% points of 
the true proportion with 95% confidence, is a sample 

size of at least 61. However, as the asthmatic children 
recruited for the study were not randomized, a larger 
number (125) was included in the study.

The subjects were unselected children attending 
an asthma follow-up clinic or admitted in the ward in 
Hospital Tuanku Ja’afar Seremban. They were patients 
diagnosed to be suffering from asthma. A total of 
29 non-asthmatic children attending the general clinic 
in Hospital Tuanku Ja’afar Seremban were also recruited 
as the control group.

Skin prick test was performed on all the participants. 
Their saliva was collected. A questionnaire regarding 
the control and severity of asthmatic symptoms of the 
participant was administered. The control and severity 
of asthma were assessed in accordance to the Global 
Initiative for Asthma (GINA) guideline 2008.22

The saliva collected was selected randomly and the 
IgE specific to both DP and DF was quantified by the 
enzyme linked immunosorbent assay (ELISA). 

Results

The majority of the patients with mite sensitisation 
are sensitised to both species of HDM (91 out of 125 
or 72.8%). Only a small percentage of patients were 
sensitised to either DP (10 or 8.0%) or DF (11 or 8.8%) 
alone. 

The skin prick test showed differences between patient 
groups and their DP and DF sensitisation rates (Table 1). 
Asthmatic patients had a significantly higher percentage 
of sensitisation when compared to the control group. 
Asthmatic patients in the older age groups had a 
significantly higher percentage of sensitisation to both 
DP and DF. A higher percentage of Malays (79.9%) was 
positive to DP than Chinese and Indians (53.3 % and 
53.6% respectively). There are no significant association 
between gender and the rate of sensitisation of asthmatic 
children. 
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Table 1: Skin prick test results against Dermatophagoides pteronyssinus (DP) and Dermatophagoides farina (DF) 
antigens in asthmatic and non-asthmatic children 

DP
P VALUE

DF
P VALUEPOSITIVE 

(WHEAL >= 4 MM)
NEGATIVE 

(WHEAL < 4MM)
POSITIVE 

(WHEAL >= 4 MM)
NEGATIVE 

(WHEAL < 4MM)
Asthmatic (n=125) 71.2% 28.8%

0.002
72.8% 27.2%

0.001
Non-asthmatic (n=29) 41.4% 58.6% 37.9% 62.1%

Age group (asthmatics)

5-8 years old 61.0% 39.0%
0.017

61.0% 39.0%
0.005

9-12 years old 80.3% 19.7% 83.3% 16.7%

Ethnic group (asthmatic)

Malay 79.9% 20.1%

0.014

75.9% 24.1%

0.310Chinese 53.3% 46.7% 73.3% 26.7%

Indian 53.6% 46.4% 60.7% 39.3%

Gender (asthmatic)

Male 68.5% 31.5%
0.428

68.5% 31.5%
0.200

Female 75.0% 25.0% 78.8% 21.2%

Salivary IgE Specific against HDM

There was significant positive correlation between salivary IgE specific titre against DP and DF (Spearman’s rank 
coefficient = 0.644, P value < 0.001; Figure 1). 

Figure 1: Scatter plot of salivary specific IgE levels for DP against that of DF (R value = 0.644; P<0.001)
5

4.5

4

3.5

3

2.5

2

1.5

1

0.5

0
0 1 2 3 4 5 6 

Salivary IgE speci�c against DP (IU/mL)

S
al

iv
ar

y 
Ig

E
 s

p
ec

i�
c 

ag
ai

ns
t 

D
F 

(IU
/m

L)



6

Original Article – Keat Seong Teo, Cheong Wooi Cheah, Joon Wah Mak IeJSME 2015 9(2): 3-12

Wheal size of skin prick test

The wheal size of the skin prick test with DP and DF antigen was also highly correlated (Spearman’s rank coefficient 
= 0.749, P value < 0.001; Fig. 2)

Figure 2: Scatter Plot of wheal size of skin prick test with DP antigen against that of DF antigen (R value = 0.749; 
P< 0.001)

Mite sensitisation and the control and severity of asthma

Table 2: Shows the comparison between DP sensitisation and control and severity of asthma. There was a significant 
association between DP sensitisation and the control of asthma. Patients with poorer control have a higher percentage 
of DP sensitisation when compared to patients with better control. However, there is no significant association between 
DP sensitisation and the severity of asthma.

Table 2: DP sensitisation and the control and severity of asthma
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MILD MODERATE & SEVERE
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Table 3 shows the comparison between DF sensitisation and control and severity of asthma. There was a significant 
association between DF sensitisation and the control of asthma. Patients with poorer control have a higher percentage 
of DF sensitisation as compared to patients with better control. There was also a significant association between DF 
sensitisation and the severity of asthma. Patients with worse asthma exacerbation had a higher percentage of DF 
sensitisation when compared to patients with milder exacerbation. 

Table 3: DF sensitisation and the control and severity of asthma

DF SENSITIZATION
CONTROL OF ASTHMA SEVERITY OF ASTHMA

CONTROLLED
PARTLY 

CONTROLLED
UNCONTROLLED MILD MODERATE SEVERE

Positive (wheal >= 4 mm) 55.6% 73.8% 83.8% 50.0% 78.2% 79.5%

Negative (wheal < 4 mm) 44.4% 26.2% 16.2% 50.0% 21.8% 20.5%

P value P = 0.042 P = 0.013

Salivary IgE and the control and the severity of asthma

The mean titre (OD values) of salivary IgE specific against HDM in asthmatic patients was significantly higher than 
that of non-asthmatic patients for DP (OD = 1.37 ± 0.17 vs. 0.6 ± 0.19; P = 0.006) and DF (OD = 1.85 ± 0.19 vs. 0.23 
± 0.06; P < 0.001) respectively. 

The mean salivary IgE specific titre against HDM in subjects with controlled asthma was lower than that of subjects 
with partly controlled and uncontrolled asthma. This was seen for both IgE mean specific titres against DP and DF. 
The lower OD values in controlled, compared to partly controlled or uncontrolled asthma for DP were however, not 
statistically significant (1.15 ± 0.35 vs. 1.35 ± 0.19; P = 0.566). Similarly, the OD values with DF antigen in controlled 
compared to partly controlled and uncontrolled asthma were also not statistically significant (1.58 ± 0.31 vs. 1.85 ± 
0.19; P = 0.401). 

The mean IgE titre against DP and DF antigens in subjects with mild compared to moderate and severe asthma was 
lower. However, the difference was not statistically significant (2.36 ± 0.69 vs. 1.22 ± 0.19; P = 0.140 and 2.56 ± 0.69 
vs. 1.78 ± 0.69; P = 0.286)

Discussion

In this study, we found that more boys than girls had 
asthma. A study conducted in Sweden concluded that 
being a girl increased the likelihood of having asthma.23 
A similar trend was reported in studies conducted in 
Indonesia by Sheikh et. al.24 and in a study conducted 
in a Caucasian population.25 This might be due to 
geographical differences, and the relationship between 
asthma and gender should be further investigated.

The percentage of mite sensitive asthma patients 
was significantly more than that of the control group. 
DP and DF sensitisation were significantly associated 
with the asthmatic status of the subject. Sensitisation 
to HDM has been established as a causative factor for 
development of asthma.10, 19 The high prevalence of 
sensitisation in our study indicates that most of the 
Malaysian asthmatic children might develop asthma due 
to HDM sensitisation. 
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In our study, we found that 71.2% and 72.8% of 
asthmatics were sensitised to DP and DF respectively. 
Liam et. al. did a similar study in the Malaysian 
asthmatic population. They skin prick tested patients 
with eight aeroallergens and found 68% sensitised to 
at least 1 type of allergen, 93.6% to DP and 81.4% to 
DF.26 Chew et. al. skin prick tested asthmatic and/or 
allergic rhinitis patients in Singapore and found that the 
sensitisation rates for DP and DF were 93.4% and 92.3% 
respectively.27 A considerable difference could therefore 
be seen in these studies. Natural causes which would 
affect the HDM allergen load such as temperature and 
relative humidity are unlikely to be responsible for these 
differences as the climate around the region is stable and 
similar, if not the same. Therefore, these differences are 
due to experimental design. Socioeconomic difference 
between these study areas might be responsible for these 
discrepancies. The prevalence of allergic asthma has 
been increasing as communities adopt a more urbanised 
lifestyle.6 This could explain the high prevalence rate of 
HDM sensitisation among Singaporean subjects, while 
our study was in a community perceived as relatively less 
urbanised compared to Singapore. 

The differences seen in above studies can also 
be explained by the ‘hygiene theory’. It states that 
individuals living in urban area lack early immune 
maturation. Their under-stimulated immune 
system allows a pro-allergic immune development.28 
Murton and Madden found that wooden houses have 
a higher amount of HDM compared to brick houses.14 
Individuals living in brick houses were not exposed to 
heavy loads of HDM antigen as compared to individuals 
living in wooden houses. Therefore, individuals living 
in wooden houses in rural areas are less likely to develop 
allergic reaction towards HDM. This explains the high 
prevalence rate of mite sensitive asthmatic patients in 
Singapore as compared to our study which was carried 
out in Seremban, where patients come from a less 
urbanised area.

Yeoh et. al. conducted a similar study in both 
Malaysian and Singaporean subjects. They found that 

57% of asthmatic children are sensitised to Der p 1, 
the most potent allergen of DP. In our study, 71.2% of 
asthmatic children are sensitised to DP. A difference of 
almost 14% could be seen. This difference could be due 
to the diagnostic method. Our diagnostic method was 
skin prick test whereas they used ELISA to detect IgE 
specific to HDM antigen in subject’s serum.29 

There is a significant association between DP and DF 
sensitisation and the age group of patients. The older age 
group has a higher sensitisation percentage to both DP 
and DF than that of younger age group. Similar results 
were obtained by Miraglia del Giudice et. al., who did a 
similar study in southern Italy.30

The findings above may be due to several reasons. 
Allergic sensitivity would only manifest in skin prick 
test after prolong and continuous exposure to high doses 
of allergen. Therefore, the period of exposure might 
not be sufficient enough for it to manifests in the skin 
prick test for younger children. The low prevalence of 
sensitisation to DP and DF in the younger age group can 
also be due to the fact that the development of asthma 
before the seventh year of age is mainly due to factors 
other than atopy.30

Our study shows that there is significant association 
between DP sensitisation and ethnic group among 
asthmatic subjects. Malays were reported to have higher 
prevalence of sensitisation as compared to Chinese and 
Indians (79.9%). A study in Indonesia, with a mainly 
Malay population, by Baratawidjaja et. al. reported a 
similar result (77.3%).31 

Leung et. al. conducted a study in Hong Kong and 
found that more than 85% of Chinese asthmatic children 
were sensitised to HDM.32 In our study, only 73.3% of 
Chinese subjects are mite sensitised. This could be due 
to the insufficient sample size of our Chinese population. 
As Hong Kong is mainly urbanised, the prevalence of 
atopy is expected to be higher than that of our study as 
our sample collection was from a relatively less urbanised 
community.
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The level of specific IgE against DP and DF is highly 
correlated. Chew et. al. reported similar results in a study 
in Singapore.27 A study conducted in Klang Valley found 
that DP and DF are present in all houses investigated.33 
Therefore, the exposure to DP and DF allergen is 
common in the Malaysian household. This could also 
be due to cross reactivity between these two species.34 
Mild cross reactivity with other storage mites present in 
the house could be a possibility as well.35

The correlation between wheal size of skin prick test 
with DP and DF antigen is high. The reason for this 
observation is as explained above. However, there is no 
correlation between the wheal size of DP and DF and 
their respective specific IgE levels. Teoh et. al. who used 
a semi-quantitative method reported similar results.36 
Therefore, consistent findings were obtained despite 
difference in methodology. 

We found that there is a significant association 
between the control of asthma and sensitisation to DP 
and DF or to either one of them. Studies done in other 
regions reported similar findings. Nelson suggested 
that HDM allergens play an important role in the 
development and persistence of asthma symptoms.37 
A study conducted in the United States by Henderson 
et. al. examined factors linked to recurrent wheezing 
and found that most patients were sensitised to HDM.38 
Cookson et. al. found that the risk of bronchial hyper-
responsiveness, which is the main contributor of 
asthmatic symptoms, increased up to 4-fold in young 
patients skin prick tested positive for HDM.39 

Several studies have determined the relationship 
of HDM sensitisation and the frequency of wheezing. 
Sears et. al. studied a group of children in New Zealand 
and demonstrated that sensitivity to HDM is associated 
with increased episodes of wheezing.40 Peat et. al. 
studied a group of unselected children in Australia and 
determined that wheezing, recent asthma medication, 
and urgent medical visits for the treatment of asthma 
symptoms correlated with a positive skin test result to 
HDM.41 Warner and Price found that nocturnal wheezing 

is significantly more common in the children with skin 
hypersensitivity to the mite than in those without this 
allergy.10 

Besides that, exposure to HDM allergens in sensitised 
individuals could cause exacerbations.42 Sporik et. al. 
concluded that majority of children admitted to hospital 
for exacerbations of asthma were HDM sensitive and 
were exposed to HDM allergens.43 

There were a high percentage of mite sensitive patients 
with severe asthma. The association between DP 
sensitisation and severity of asthma just failed to reach 
a significant level although there is a clear trend for this. 
Significant association is found between DF sensitisation 
and severity. Gent et. al. reported similar findings. They 
found that children with atopy were more likely to have 
severe asthma compared to children without atopy.44 
Several epidemiological findings also suggested that 
exposure to HDM antigen was an important environment 
factor in the severity of asthma.43, 45 

Nitschke et. al. studied the mite concentration in beds 
of mite sensitive patients and its relation to severity of 
asthma. It was observed that presence of high levels of 
mite allergen is associated with wheeze at night, cough 
during the day, and daytime asthma attacks.46 Zock et al. 
found that exposure to dust mite allergen is associated 
with increased shortness of breath.45 Clinical activity 
and severity of asthma in mite-sensitive patients is 
related to exposure to mite allergens. The severity 
measured by the peak expiratory flow rate (PEFR) 
variability, and forced expiratory volume (FEV1),21 
by Gent et. al. suggests that disease severity could be 
reduced in all asthmatic children by reduction of dust 
mite levels.44 However, discrepancies have been reported 
in another study.47

There is no available evidence that environmental 
interventions would, or would not benefit difficult 
asthmatics. However, there is nothing to lose from 
making reasonable efforts to reduce allergen exposure. 
Therefore, basic interventions should be introduced to 
families of children with difficult asthma.
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We found that the wheal size of skin prick test is not 
associated with the control and severity of asthma. 
A similar result was reported by Simpson et. al. 
They performed skin prick test with a few allergens (dust 
mite, cats, dogs etc.) and none of them are associated 
with current wheeze.48 

In our study, we found that asthmatic patients had 
a higher titre of specific IgE against both DP and DF 
when compared to non-asthmatic patients. Similar 
results were shown by a study carried out in Finland by 
Tuula Hyypia.49 The subjects with poorer controls have a 
higher specific IgE titre. Simpson et. al. studied a cohort 
of children and found that the levels of allergen specific 
IgE were associated with current wheeze.48 

Subjects with moderate and severe asthma have 
lower IgE levels than that of subjects with mild asthma. 
The severity of acute asthma assessed was the severity of 
the most recent exacerbation. For severe exacerbation, 
oral corticosteroid was prescribed on top of the inhaled 
corticosteroid. Therefore, the medication prescribed 
could have an effect on the levels of allergen specific 
salivary IgE.

There are several limitations of the present study. 
The study was conducted by convenience sampling. 
Therefore, there may be differences in terms of urban 
versus rural populations, the effects of pollution and the 
effects of Westernization on the prevalence of atopic 
diseases.

There could have been some bias in the results since 
the study was conducted over a limited 4-month period 
as seasonal change might affect the presentation of the 
signs and symptoms of asthmatic patients.50 The severity 
of acute asthma that was being assessed was the most 
recent exacerbation. Therefore, it could be altered by the 
medication given over the long course of management 
of chronic asthma.

In conclusion, there is a high prevalence of 
sensitisation to HDM among childhood asthmatic 
patients in Malaysia. The sensitisation of HDM tested 

by skin prick method is associated with poorer control 
and severity of patient’s asthmatic condition.

In our study, although subjects with poorer control 
of asthma had higher specific IgE levels, the difference 
seen was not significant. Subjects with more severe 
asthma have a lower specific IgE levels although it is not 
statistically significant.

Therefore, it can be concluded that salivary specific 
IgE levels may not be an appropriate indicator of the 
patients asthmatic condition in this study as compared 
to that of skin prick test.
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Background: Misinterpretation of abbreviations by 
healthcare workers has been reported to compromise 
patient safety. Medical students are future doctors. 
We explored how early medical students acquired the 
practice of using abbreviations, and their ability to 
interpret commonly used abbreviations in medical 
practice. 

Method: Eighty junior and 74 senior medical students 
were surveyed using a self-administered questionnaire 
designed to capture demographic data; frequency and 
reasons for using abbreviations; from where abbreviations 
were learned; frequency of encountering abbreviations 
in medical practice; prevalence of mishaps due to 
misinterpretation; and the ability of students to correctly 
interpret commonly used abbreviations. Comparisons 
were made between senior and junior medical students. 

Results: Abbreviation use was highly prevalent among 
junior and senior medical students. They acquired the 
habit mainly from the clinical notes of doctors in the 
hospital. They used abbreviations mainly to save time, 
space and avoid writing in full sentences. The students 
experienced difficulties, frustrations and often resorted to 
guesswork when interpreting abbreviations; with junior 
students experiencing these more than senior students. 
The latter were better at interpreting standard and non-
standard abbreviations. Nevertheless, the students felt 
the use of abbreviations was necessary and acceptable. 
Only a few students reported encountering mishaps in 
patient management as a result of misinterpretation of 
abbreviations.

Conclusion: Medical students acquired the habit of 
using abbreviations early in their training. Senior 
students knew more and correctly interpreted more 
standard and non-standard abbreviations compared to 
junior students. Medical students should be taught to 
use standard abbreviations only.

IeJSME 2015 9(2): 13-21

Keywords: Abbreviations, medical students, medical 
practice, medical errors, patient safety. 

Introduction

Abbreviations and acronyms are closely linked 
and often are used interchangeably. However, the 
meanings of these two words are distinct from each 
other. Abbreviations are shortened or contracted forms 
of words or phrases while acronyms are words formed 
from the initial letters or group of letters in a set phrase. 
Healthcare providers use abbreviations and acronyms 
extensively in medical practice because they are short, 
space-saving, convenient and easy to use.1 Doctors use 
abbreviations for the documentation of patients’ history, 
physical findings, ordering of relevant investigations and 
the management plan for patients. These abbreviations 
are then read and interpreted by other healthcare 
professionals like other doctors, pharmacists and nurses.

However, problems may arise in medical practice 
due to misinterpretation of abbreviations especially 
by non-doctors. Sheppard et. al. (2008)2 reported 
variations in the use and meaning of abbreviations 
resulting in misunderstandings between healthcare 
workers. Misinterpretation of abbreviations in medical 
practice may even lead to mismanagement of patients 
and medical catastrophes.3 The problem is further 
compounded by the ever-growing list of non-standard 
abbreviations that are not universally recognised, often 
created by doctors or nurses. These abbreviations may 
mean different things to different people depending 
on the users and settings where they are used. In short, 
errors in interpreting abbreviations may potentially 
compromise patient safety.

There have been no studies done to explore if the 
use of abbreviations began from medical schools. It is 
likely that medical students, who will be future doctors, 
acquire the habit of using standard and non-standard 
abbreviations during their undergraduate medical 
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training when they are exposed to them in the wards. 
Some of these students may even create their own new 
abbreviations. It would be of interest to know if the 
practice of using abbreviations has its roots in medical 
school. Identifying the prevalence of abbreviation 
use among medical students may help medical health 
educationist plan interventional strategies to regulate 
its use. 

We report the results of a study designed to explore 
the prevalence of abbreviations use among first and final 
clinical years’ medical students in a private medical 
institution in Malaysia.

Materials and methods

We conducted a cross-sectional survey between 
December 2013 and May 2014. A total of 154 medical 
students, comprising of 80 first clinical year students and 
74 final clinical year students from the International 
Medical University (IMU), Malaysia participated in the 
survey. 

The survey tool was a self-administered questionnaire 
containing five sections. The first section contained 
questions designed to capture the demographic data 
such as identifiers (e.g. names, student number), gender, 
age, ethnicity and whether they were first or final 
year clinical students. The second section contained 
questions designed to assess the frequency of abbreviation 
usage, from where did they acquire the habit of using 
abbreviations, and the reasons for using abbreviations. 
The third section explored the perceptions of students 
regarding the use of abbreviations in medical practice. 
In this section, a 5-point (ranging from 1: strongly 
agree, 2: agree, 3: neutral, 4: disagree and, 5: strongly 
disagree) Likert scale was used to assess the students’ 
responses to several statements. The final section was 
designed to explore the perceived impact of the use of 
abbreviations on the quality of patient care. The last 
section of the questionnaire assessed the ability of the 
students in correctly interpreting a list of standard and 
non-standard abbreviations. The list of standard and 

non-standard abbreviations was compiled from a pilot 
study of abbreviations encountered in the admission 
notes of patients written by junior doctors in the medical 
wards. The list contained six of the most commonly 
used abbreviations and forty-seven less commonly 
used abbreviations. We used an established guideline 
containing a list of approved abbreviations produced 
by the Ministry of Health of Malaysia to categorise the 
list of abbreviations into standard and non-standard 
abbreviations.4 Twenty-three (43.0%) of the total of 
fifty-three abbreviations were standard abbreviations. 
The questionnaire was then piloted and validated with 
randomly selected junior doctors working in the hospital 
who had completed their medical rotation. Minor post-
piloting adjustments were made to the questionnaire 
mainly to facilitate better comprehension before 
distribution. 

The study site was the Clinical School of the 
International Medical University in the city of 
Seremban, Malaysia. First clinical year and final clinical 
year medical students at the study site were briefed 
about the objectives of the survey and participation 
was voluntary. Written consent was obtained from the 
students before distribution of the survey tool. The 
students were allowed 20 minutes to complete the 
questionnaire without assistance. 

The sample size required for statistical significance was 
calculated to be 116 assuming 95% confidence interval 
(CI) with 5% margin of error. Data was presented in 
mean or percentage where appropriate. Descriptive 
analysis was used to delineate the demographic data 
of the respondents. The independent Student’s t-test 
was used to compare the means between first year and 
final year students. Statistical significance was explored 
using the chi-square test. A p value of < 0.05 with 
95% confidence interval was considered significant. 
All statistical analyses were performed using the 
Statistical Package for the Social Sciences (SPSS) 
version 20 for Windows 7. 
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This study was approved by the International Medical 
University Research Joint and Ethics Committee and 
was registered with the National Medical Research 
Registry of Malaysia.

Results

Demography

Eighty out of eighty-six first year clinical students and 
seventy-four out of eighty final year clinical students 
responded to the survey, giving response rates of 93% 
and 92%, respectively. The male to female ratio was 
1:1. The majority of the students were Chinese (70.8%) 
followed by Indians (13%), Malays (8.4%) and others 
(7.8%) (Table 1).

Table 1: Demographic characteristic of first and final 
clinical years’ students (N=154)

1ST YEAR (%) FINAL YEAR (%) TOTAL (%)

Number 80 (100) 74 (100) 154 (100)

Gender

Male 41 (51.3) 37 (50.0) 78 (50.6)

Female 39 (48.7) 37 (50.0) 76 (49.4)

Ethnicity

Malay 8 (10.0) 5 (6.8) 13 (8.4)

Chinese 55 (68.8) 54 (72.9) 109 (70.8)

Indian 10 (12.5) 10 (13.5) 20 (13.0)

Others 7 (8.7) 5 (6.8) 12 (7.8)

Prevalence of abbreviation use

Details regarding the usage of abbreviations by the 
medical students are shown in Table 2. Majority of both 
first year and final year students (37.0%) reported using 
abbreviations most of the time, while 31.2% reported 
using them sometimes and 18.8% reported using them 
all the time. The most common source from where these 
students acquired the use of abbreviations were from the 
documentations made by house officers (92.5% first year 
students vs. 91.9% final year students, p = 0.888) and 
medical officers (51.3% first year students vs. 67.6% final 
year students, p = 0.040), respectively. 

Both groups of students (first year vs final year) 
reported using abbreviations in order to save time 
(86.3% vs 93.2%, p = 0.155); for convenience (67.5% 
vs 63.5%, p = 0.603); avoid the tedium of writing in 
full sentences (63.8% vs 55.4%, p = 0.291) and to save 
space (57.5% vs 54.1%, p = 0.667). Interestingly, a small 
number of students reported using abbreviations because 
they assumed “everyone understands it” (13.8% firstt 
year vs 27.0% final year, p = 0.040). 

The number of students who reported encountering 
medical mishaps in the wards that could be attributed 
to the incorrect interpretation of abbreviations used 
was relatively small. Generally, the final year students 
reported encountering more incidences of delay in 
therapy administration (p = 0.667), delay in procedure 
(p = 0.949), delay in diagnosis (p = 0.378), error in 
therapy administration (p = 0.145), error in procedure 
done (p = 0.458) and diagnostic errors (p = 0.041); 
compared to first year students. 
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Table 2: Abbreviation use by first and final clinical years’ medical students.

ITEM
1ST YEAR (N = 80) FINAL YEAR (N = 74) TOTAL (N = 154)

P VALUE*
N (%) N (%) N (%)

Frequency of using abbreviations

All the time 13 (16.3) 16 (21.6) 29 (18.8)

Most of the time 30 (37.5) 27 (36.5) 57 (37.0)

Sometimes 26 (32.5) 22 (29.7) 48 (31.2)

Rarely 11 (13.7) 7 (9.5) 18 (11.7)

Never 0 (0.0) 2 (2.7) 2 (1.3)

Source of learning the use of abbreviations

Copied House Officer’s entry 74 (92.5) 68 (91.9) 142 0.888

Copied Medical Officer’s entry 41 (51.3) 50 (67.6) 91 0.040

Copied from Nurses’ entry 16 (20.0) 24 (32.4) 40 0.079

Reasons for using abbreviations

Saves time 69 (86.3) 69 (93.2) 138 0.155

Saves space 46 (57.5) 40 (54.1) 86 0.667

Tedious to write full sentences 51 (63.8) 41 (55.4) 92 0.291

It is convenient 54 (67.5) 47 (63.5) 101 0.603

Everyone understands the abbreviations 11 (13.8) 20 (27.0) 31 0.040

Problems encountered from the use of abbreviations

Delay in administrating therapy 7 (8.6) 8 (10.8) 15 0.667

Delay in procedure 10 (12.5) 9 (12.2) 19 0.949

Delay in diagnosis 10 (12.5) 13 (17.6) 23 0.378

Wrong therapy given 6 (7.5) 11 (14.9) 17 0.145

Wrong procedure done 5 (6.3) 7 (9.5) 12 0.458

Wrong diagnosis made 7 (8.6) 15 (20.3) 22 0.041

*P value derived from chi-square test between 1st year and final year clinical students with 95% confidence interval
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Students’ perceptions on the use of abbreviations in 
medical practice

Majority of students from both groups reported 
frequent encounters with the use of abbreviations in 
medical practice. Similarly, majority of students reported 
difficulties when interpreting these abbreviations; 
feeling frustrated when interpreting the abbreviations; 

and often had to resort to guessing the meaning of the 
abbreviations. Interestingly, junior students reported 
having more difficulties and feeling more frustrations 
when interpreting the abbreviations compared to 
their seniors; p = 0.010 and p = 0.004, respectively. 
Nevertheless, most of the students from both groups 
agreed that the use of abbreviations is necessary and 
acceptable in medical practice (Table 3).

Correct interpretation of standard and non-standard 
abbreviations.

Details regarding the proportion of first and final 
year medical students who correctly interpreted a 
list of standard and non-standard abbreviations in 
the questionnaire are shown in Table 4. The final 
year clinical students generally outperformed the first 
year clinical students in correctly interpreting the 
23 standard abbreviations. However, many in both 
groups of students were unable to correctly interpret 

several abbreviations such as MCL, OT, RTF/RT, STI 
and Tx. 

Similarly, with regards to the non-standard 
abbreviations in the questionnaire, the final year 
clinical students again generally outperformed the first 
year clinical students in correctly interpreting these 
abbreviations. Both groups of students had difficulties 
in correctly interpreting certain non-standard 
abbreviations like DIL, ICD, N/A and W/out.

TABLE 3: First and final clinical years’ medical students’ perceptions on the use of abbreviations in clinical setting

ITEMS
1ST YEAR* FINAL YEAR*

P VALUE#
1 2 3 4 5 MEAN 1 2 3 4 5 MEAN

1. I often encounter abbreviations in case file 59 20 1 0 0 1.28 56 15 2 0 1 1.31 0.594

2. I have difficulty interpreting abbreviations 17 39 22 2 0 2.11 4 38 22 9 1 2.53 0.010

3. I often have to guess the meaning of abbreviations 22 39 12 6 1 2.06 10 42 14 8 0 2.27 0.213

4. I feel frustrated when interpreting abbreviations 25 20 27 7 1 2.24 6 29 24 13 2 2.68 0.004

5. I think abbreviations are necessary 17 30 27 5 1 2.29 10 24 32 8 0 2.51 0.358

6. I think abbreviations are acceptable 17 43 15 4 1 2.11 7 42 23 2 0 2.27 0.121

*Number of respondents under each category of the Likert scale: 1: strongly agree; 2: agree; 3: neutral; 4: disagree; 5: strongly disagree.
#P value derived from comparison of means between 1st year and final clinical year students using the Student t-test between 1st year and final year 
clinical students with; 95% confidence interval.
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TABLE 4: Proportion of first and final clinical years’ medical students who correctly interpreted standard and 
non-standard abbreviations.

NO ABBREVIATION MEANING 1ST YEAR (%) FINAL YEAR (%) P VALUE#

STANDARD

1 A/B Antibiotic 52 (65.0) 58 (78.4) 0.183

2 ADL Activity of Daily Living 17 (21.3) 67 (90.5) <0.001

3 ANA Anti-Nuclear Antibody 38 (47.5) 60 (81.1) <0.001

4 BKA Below Knee Amputation 15 (18.8) 66 (89.2) <0.001

5 BP Blood Pressure 80 (100.0) 73 (98.6) 0.297

6 BPH Benign Prostate Hypertrophy/Hyperplasia 77 (96.3) 74 (100.0) 0.243

7 Cm Coming/ Come Morning 7 (8.8) 41 (55.4) <0.001

8 FFP Fresh Frozen Plasma 31 (38.8) 65 (87.8) <0.001

9 GXM Group Cross Match 1 (1.3) 50 (67.6) <0.001

10 HD Haemodialysis 20 (25.0) 60 (81.1) <0.001

11 MCL Mid Clavicular Line 12 (15.0) 16 (21.6) <0.001

12 NBM Nil By Mouth 68 (85.0) 71 (95.9) 0.004

13 O/E On Examination 56 (70.0) 70 (94.6) <0.001

14 OT Occupational Therapy 0 (0.0) 24 (32.4) <0.001

15 PR Pulse Rate 74 (92.5) 69 (93.2) 0.624

16 RA Rheumatoid Arthritis 69 (86.3) 72 (97.3) 0.046

17 RTF/RT Ryle’s Tube Feeding/Ryle’s Tube 3 (3.8) 19 (25.7) <0.001

18 SOB Shortness of Breath 79 (98.8) 74 (100.0) 0.335

19 STI Soft Tissue Injury/Infection 3 (3.8) 15 (20.3) 0.001

20 STO Suture To Open/ Off 34 (42.5) 48 (64.9) <0.001

21 TRO To Rule Out 70 (87.5) 74 (100.0) 0.002

22 Tx Transfusion 4 (5.0) 14 (18.9) 0.001

23 U/S Ultrasound/Ultrasonography 65 (81.3) 73 (98.6) 0.001

NON-STANDARD

1 A/E Air Entry 30 (37.5) 60 (81.1) <0.001

2 Bil Bilirubin 39 (48.8) 49 (66.2) 0.054

3 BPPV Benign Paroxysmal Positional/Postural Vertigo 59 (73.8) 47 (63.5) 0.335

4 CECT Contrast Enhanced Computerized Tomography 26 (32.5) 42 (56.8) <0.001

5 Cigg Cigarette 56 (70.0) 64 (86.5) 0.022

6 CRT Capillary Refill Time 25 (31.3) 62 (83.8) <0.001

7 DFU Diabetic Foot Ulcer 36 (45.0) 73 (98.6) <0.001

8 DIL Death In Line 2 (2.5) 6 (6.1) 0.249
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NO ABBREVIATION MEANING 1ST YEAR (%) FINAL YEAR (%) P VALUE#

9 DRNM Dual Rhythm No Murmur 55 (68.8) 70 (94.6) <0.001

10 HAP Hospital Acquired Pneumonia 42 (52.5) 61 (82.4) <0.001

11 ICD Implanted Cardioversion Defibrillator 2 (2.5) 3 (4.1) 0.861

12 ICS Intercostal Space 14 (17.5) 38 (51.4) <0.001

13 IVI Intravenous Infusion 26 (32.5) 46 (62.2) <0.001

14 K/C/O Known Case Of 10 (12.5) 64 (86.5) <0.001

15 KUB Kidney Ureter Bladder 51 (63.8) 67 (90.5) <0.001

16 LTOT Long Term Oxygen Therapy/Treatment 22 (27.5) 42 (56.8) 0.001

17 MTF Metformin 15 (18.8) 23 (31.1) 0.015

18 MZ Mid/ Middle Zone 22 (27.5) 60 (81.1) <0.001

19 N&V Nausea and Vomiting 7 (8.8) 41 (55.4) <0.001

20 N/A No Abnormalities 9 (11.3) 18 (24.3) 0.072

21 NKDA No Known Drug Allergies 46 (57.5) 54 (73.0) 0.129

22 NKFA No Known Food Allergies 25 (31.3) 31 (41.9) 0.255

23 NPO2 Nasal Prong Oxygen 30 (37.5) 53 (71.6) <0.001

24 OHA Oral Hypoglycemic Agent 29 (36.3) 65 (87.8) <0.001

25 P/w Present With 68 (85.0) 74 (100.0) 0.002

26 RN Runny Nose 11 (13.8) 46 (62.2) <0.001

27 RRT Renal Replacement Therapy/ Treatment 10 (12.5) 39 (52.7) <0.001

28 SNT Soft Non Tender 9 (11.3) 32 (43.2) <0.001

29 U/L Underlying 67 (83.8) 73 (98.6) 0.006

30 W/out Watch Out 6 (7.5) 18 (24.3) 0.002

#P value derived from chi-square test between 1st year and final year clinical students with 95% confidence interval
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Discussion

Our study showed that the habit of using abbreviations 
was acquired as early as the first clinical year of medical 
school. As these students progress to become seniors, 
they encounter and use abbreviations more. Similarly, 
their ability to correctly interpret abbreviations, 
standard or otherwise, improved as the students gain 
more knowledge with more clinical exposure. 

Nevertheless, both groups of students had difficulties 
in correctly interpreting a number of standard 
abbreviations. This may be attributed to the relatively 
infrequent use of these abbreviations (e.g. DIL: death-
in-line, or ICD: intra-cardiac defibrillator) in the wards 
resulting in fewer exposures for the students. The 
students also had difficulties in correctly interpreting 
abbreviations that may have ambiguous meanings such 
as ‘STI’ (‘soft tissue injury’ or ‘sexually transmitted 
disease’), ‘Tx’ (‘transfusion’ or ‘treatment’), ‘MCL’ 
(‘mid-clavicular line’ or ‘medial collateral ligament’), 
‘N/A’ (‘not applicable’ or ‘no abnormalities’), and ‘W/
out’ (‘watch out’ or ‘without’). 

On the other hand most of the students were 
able to correctly interpret standard and widely used 
abbreviations such as ‘BP’ (blood pressure), ‘BPH’ 
(benign prostate hyperplasia), ‘NBM’ (nil by mouth), 
‘PR’ (pulse rate), ‘SOB’ (shortness of breath), ‘TRO’ (to 
rule out), ‘U/S’ (ultrasound), and ‘O/E’ (on examination). 
In short, unfamiliarity to abbreviations and ambiguity 
of abbreviations were important contributing factors 
leading to misinterpretation of abbreviations by the 
students. These factors have been identified as significant 
factors leading to medical errors that have become an 
international patient safety issue.1,5,6

The primary source from where these students 
acquired the habit of abbreviation use seemed to be 
from the clinical notes of patients in the wards. Notably, 
these notes were mostly written by house officers who 
themselves, may be relatively inexperienced in the use 
of abbreviations in medical practice. It is quite likely 
that these house officers acquired the habit of using 

abbreviations, often non-standard and often relevant 
only to the department or hospital, from each other; 
the ward nurses or from medical officers. Although a 
Ministry of Health guideline for the use of approved 
standard abbreviation exists4, the information in the 
guideline is often not transmitted to junior doctors or 
nurses. To the best of our knowledge, house officers in 
the hospital, where these students received their clinical 
training, were not provided with formal training on the 
proper use of standard abbreviations in medical practice 
when they join the department.

 It is hard to quantify whether misinterpretation of 
abbreviations in medical practice directly compromised 
patient safety in this study as only a small number of 
students reported encountering mismanagement of 
patients as a direct result of incorrect use of abbreviations. 
This is not unusual as the medical students were often 
not directly involved in the management of patients 
thus limiting their ability to accurately gauge the 
impact of misinterpretation of abbreviations on patient 
safety. Nonetheless, medical mishaps attributed to 
misinterpretation of abbreviations have been reported. 
For instance, the Institute for Safe Medication 
Practices reported that over 7,000 deaths per year 
might be attributed to medical errors in which the use 
of abbreviation and medical notation were significant 
contributors to the statistic.1,7

Interestingly, despite the difficulties and frustrations 
felt in interpreting abbreviations in medical practice, 
both groups of students felt that the use of abbreviations 
is both a necessity and acceptable. This indicates, at 
least in the hospital where the students received their 
clinical training, the widespread use of abbreviations in 
the day-to-day management of patients and hence its 
acceptance. 

Indeed, an ideal situation would be to totally 
eliminate the use of abbreviations in medical practice 
in order to avoid potential medical errors but in reality, 
many institutions produce their own list of approved 
abbreviations.1 The alternative to a total ban on the 
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use of abbreviations would be to for organisations, and 
this should include medical schools, to design creative 
solutions and best practices that would support patient 
safety in relation to the use of abbreviations. These ‘best 
practices’ typically fall under three strategies, namely 
education, enforcement and leadership.1

Medical schools have a responsibility to ensure early 
exposure for their undergraduate students to the reality of 
the widespread use of abbreviations in medical practice, 
the potential pitfalls from its use that may jeopardise 
patient safety outcome; and educating the students on 
the importance of using only approved standardised 
abbreviations.

Study limitations

The results of this study cannot be generalised to 
other medical institutions and hospitals elsewhere in 
Malaysia as the clinical exposures of the students and 
the list of approved abbreviations may differ. Indeed, 
as this study was conducted within the confines of the 
medical department of the hospital, the results may not 
be applicable in surgical-based departments. In addition, 
we had intentionally left out exploring the significant 
issue regarding the use of abbreviations in prescriptions 
leading to dispensing errors in our study, as we believed it 
was beyond the scope of a medical students’ perspective 
although we recognise this issue to be one of the most 
common and preventable sources of medication errors.7

Conclusions

The habit of using abbreviations in medical practice 
among medical students was acquired as early as the 
first clinical year of medical school. Senior students 
knew more, used more and correctly interpreted more 
standard and non-standard abbreviations compared to 
junior students, suggesting that greater clinical exposure 
in the former had a significant role in the development 
of this habit. 

The use of abbreviations in medical practice is a 
universal problem and is unlikely to be eliminated despite 

efforts to promote the use of sanctioned abbreviations.3,8,9 
The source of knowledge of abbreviations among the 
medical students in this study appeared to be from 
the documentations made by the junior doctors in the 
wards. This link is a potential target for remedial actions. 
If this link can be regulated, medical students can be 
guided to develop the habit of using only approved or 
sanctioned abbreviations appropriately instead of using 
non-standard and potentially harmful abbreviations in 
their future practice as doctors. Further studies should 
be done to explore how medical students can be guided 
to use proper abbreviations for correct documentations 
in medical practice.
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The morphological characteristics of the sparganum stage of the Malaysian 
Spirometra species
Kavana N J¹, Lim L H S2, Ambu S3

Background: The present study describes the 
morphology of sparganum (larva) of the Malaysian 
Spirometra spp. collected from naturally infected frogs 
(Rana cancrivora) from rice fields in Tanjung Karang, 
Malaysia. 

Materials and Methods: Spargana of Spirometra spp. 
collected from naturally infected frogs (Rana cancrivora) 
were used for the morphological studies. Stretched on a 
metal ruler, measurements of the worm were recorded. 
Specimens were stained in Alum-carmine.

Results: The length of the body ranged from 
11-50 mm and the width ranged from 0.5-1.5 mm. 
Specimens stained with Alum-carmine showed ridges 
(formation of segments) on the surface of the body, and 
no sexual organs in the body.

Conclusion: The Malaysian Spirometra spp. are similar 
in measurement and morphology to Spirometra erinacei 
but further studies are required for confirmation.  

IeJSME 2015 9(2): 22-24
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Introduction

Spirometra spp. is a cestode and its larval form is 
known as the spargana. This larval form causes larval 
migrans in humans who consume under-cooked frog 
meat. There are 5 stages in the life cycle of Spirometra 
spp., which include the egg, coracidium, procercoid, 
plerocercoid (spargana) and the adult worm. 
The infective stages are the coracidium, procercoid 
and spargana. Egg and adult stages are not infective. 
The coracidium is infective to the cyclops 
(a zooplankton) which is the first intermediate host.1 
The procercoid is infective to the second intermediate 
hosts which are amphibians, reptiles, birds and 
mammals.2,3,4 The spargana infect the definitive hosts 
(Canidae and Felidae) when they eat the second 
intermediate hosts in which they develop to the 

adult stage in their intestines. There is a difference 
in the morphology of every stage and which clearly 
distinguishes one stage from the other. The infection 
with spargana in humans is known as sparganosis.5,6 
In this paper we highlight some morphological 
characteristics of the plerocercoid (spargana) stage of 
the Malaysian Spirometra spp.

Materials and Methods

Spargana were collected from naturally infected frogs 
belonging to the species Rana cancrivora. Spargana 
were collected from 211 naturally infected frogs and 
13 of these specimens were used for the measurements. 
The worms were placed in petri dishes with normal 
saline for 5 minutes to relax. They were then picked 
with fine forceps, stretched on a metal ruler and the 
measurements recorded. After this the spargana were 
killed with hot 10% formal saline and fixed with 70% 
ethanol. The specimens were hydrated by transferring 
them to down-graded alcohol series 70%, 50%, and 
30% for 10 minutes each. After this the specimens were 
placed in distilled water for 10 minutes and then stained 
in Alum-carmine overnight and destained with dilute 
hydrochloric acid (HCl). They were then transferred 
to distilled water for 10 minutes and dehydrated in 
an upgraded alcohol series of 30%, 50%, 70%, 95%, 
and 100% with 10 minutes intervals. Thereafter 
the specimens were cleared in xylene for 2 minutes 
and mounted on glass slides using Canada balsam. 
The slides were incubated in the oven at 60°C for one 
week. The mounted specimens were examined under 
light microscopy (Leitz Wetzelar). 

Results

The relaxed whole worms collected from the frogs 
are shown in Fig. 1. The spargana are long, have a large 
head, slender body and are ribbon-like in appearance. 
The length of the body ranges from 11-50 mm and the 
width from 0.5-1.5 mm as shown in Table 1. The scolex 
has a depression which is the undeveloped bothrium 
seen on the anterior aspect of the worm (Fig. 2). 
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30µm

The body has ridges on the surface with no sexual organs 
seen in the body segments (Fig. 3).

Table 1: Measurements of 13 spargana recovered from 
the naturally infected frogs (R. cancrivora) collected 
from Tanjung Karang, Malaysia.

NO. OF SPARGANA LENGTH (MM) WIDTH (MM)

1 44 1

2 35 0.75

3 50 1

4 29 1

5 25 1.5

6 21 0.5

7 35 1

8 14 1

9 50 1

10 12 1

11 11 0.5

12 17 0.5

13 16 0.5

Mean 27.6 0.9

Range 11 - 50 0.5 -1.5

Fig.1: Spargana recovered from naturally infected 
frogs (R. cancrivora) shown to scale.

Fig.2: Scolex of the sparganum of the Malaysian 
Spirometra spp. showing the under-developed 
bothrium (depression) on the anterior end (arrow). 
(Alum-carmine stain)

Fig.3: The sparganum collected from the naturally 
infected frogs (R. cancrivora) showing early 
segmentation marked by ridges (arrow). No sexual 
organs are seen in the body cavity. (Alum-carmine 
stain).
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Discussion

Sparganum. the larval form of Spirometra spp. lacks 
specificity for intermediate hosts. It infects most 
vertebrates except fishes and are highly paratenic.7 

Once ingested by the host it penetrates the intestine 
and reestablishes itself in the tissues of the body wall or 
under the skin. Spargana can survive in the intermediate 
and paratenic hosts for a long time until they are eaten 
by the definitive host.8 During their development in the 
second intermediate hosts the larvae grow slowly and 
increase in length and width.9 

The spargana in the present study have a club shaped 
anterior scolex, with a broad middle part as indicated 
by ridges (body) with no sexual organs and a slender 
posterior part. This conforms to the description of the 
spargana of the Spirometra spp.10,11,12 However more work 
has to be carried out on these larval forms to confirm the 
species of the Spirometra spp. found in these wild caught 
frogs in Tanjung Karang, Malaysia.

Acknowledgement

This study is a part of the thesis submitted to 
the University of Malaya in fulfillment for an MSc 
degree by N.J. Kavana. We wish to acknowledge the 
Commonwealth Secretariat, London for the fellowship 
and University of Malaya, Malaysia for the financial 
support of Vote F. Appreciation is also extended to all 
other staff who provided the technical support to carry 
out these studies at the University. 

REFERENCES
1. Li CH, Faust EC. Infection of cyclops with the coracidium of oriental 

diphyllobothrids and their development to the mature procercoid 
stage. Proc. Soc. Exp. Biol. Med. 1928; 26: 250-1.

2. Okumura, (1919). The life history of Sparganum mansoni. Jap. Med. 
World. 1919; 1: 190-7.

3. Lee SY, We JS, Bae J, Seo BS. (1975). Some aspects of human 
sparganosis in Korea. Korean J Parasit. 1975; 13: 60-77.

4. Beaver PC, Jung RC, Cupp EW. Clinical Parasitology. 1984; 825. 
9th edition, Philadephia, Lea & Febiger. 

5. Wardle RA, McLeod JA. The Zoology of Tapeworms. Minneapolis, 
University of Minnesota Press.1952; 780 Sparks AK, Naefie RC, 
Connor DH. Sparganosis. In Pathology of Tropical and Extraordinary 
Diseases. Editors. C.H. Binford, Institute of Pathology, Washington. 
1976. 

6. Mueller JF. Host-parasite relationships as illustrated by the cestode 
Spirometra mansonoides. Proc. 26th Annual Biol. Colloq. Univ. of 
Oregon, 1966: 15-58.

7. Lee SH, We JS, Sohn WM, Hong ST. Chai JY. Experimental life 
history of Spirometra erinacei. Korean J Parasitol 1990; 28 (3): 161-73.

8. Hong ST, Kim KJ, Huh S, Lee YS, Chai JY, Lee SH. The changes 
of histopathology and serum anti-sparganum IgG in experimental 
sparganosis of mice. Korean J Parasit. 1989; 27 (4): 261-9.

9. Kavana NJ, Lim LHS, Ambu S. The life-cycle of Spirometra species 
from Peninsular Malaysia. Trop Biomed 2014; 31: 487-95.

10. Mueller, J F 1938. Studies on Sparganum mansonoides and Sparganum 
proliferum. American Journal of Tropical Medicine.18: 303-28

11. Iwata, S (1972). Experimental and morphological studies of Manson’s 
tapeworm Diphyllobotrium erinacei, Rudolphi. Special reference with 
its scientific name and relationship with Sparganum proliferum. Ijima 
Progress of Medical Parasitology in Japan 4: 536-90.

12. Miyazaki, I. Helminthic Zoonoses. An illustrated book of helminthic 
zoonoses. International Medical Foundation Japan, Tokyo (SEAMIC 
Publication No.62). 1991.



25

Original Article IeJSME 2015 9(2): 25-31

Clinical Skills and Simulation Centre, Department of Anaesthesia, Clinical School, International Medical University, 70300 Seremban, 
Negeri Sembilan, MALAYSIA

Address for Correspondence:

Dr Thiruselvi Subramaniam, Head of Clinical Skills and Simulation Centre, Department of Anaesthesia, Clinical School, 
International Medical University, 70300 Seremban, Negeri Sembilan, MALAYSIA 
Email: thiruselvi_subramaniam@imu.edu.my

Knowledge and practice of medical students of the usage of personal protective equipment: 
A comparison of two cohorts of students at the International Medical University
Thiruselvi Subramaniam, Rosalind Chi Neo Loo

Introduction: Standard precautions in health care 
is the essence of medical practice encompassing the 
safety of patients and health care workers including 
medical students. Barriers to the proper use of personal 
protective equipment (PPE) exist across the world but 
identification of areas of weaknesses and appropriate 
remedies will reduce them. This study assesses knowledge 
and use of PPE among fourth year students after a period 
of educational interventions.

Objective: To evaluate appropriate use, awareness and 
knowledge about PPE among fourth year students after 
interventions.

Method: A cross- sectional study where forty year 
4 students (Group B) were randomly observed and 
later asked to answer a questionnaire. Students had 
undergone interventions to improve PPE use, which 
included lectures and video sessions during each 
posting. Results were compared with a previous group 
(Group A). Chi-square test or Fisher’s exact test was 
used to analyse the data.

Results: There was statistically significant improvement 
in the use of PPE like wearing and removing mask during 
invasive procedures (p < 0.001) and hand-washing before 
and after a non- invasive task (p < 0.001) . Comparison 
of Groups A and B on the results of the questionnaire for 
‘Questions in which more than 10% students answered 
incorrectly’, showed that there was improvement in 
Group B in all the questions, some being statistically 
significant with p value=0.01.

Conclusion: An overall improvement in the use of the 
PPE and knowledge was noted. Sometimes, students’ 
attitude and personality may be a challenge and these 
students may defy changes, but this can be overcome 
if the strategies are embedded in the curriculum and 
taught from as early as the first semester.
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Introduction

The topic of standard precautions in health care is a 
very old one but one that is of utmost importance as 
it is the essence of medical practice encompassing the 
safety of patients and health care workers including 
medical students. Awareness alone is not enough as 
without the right attitude and proper use of the devices, 
the goals of safety cannot be achieved. Data regarding 
medical students’ attitude, knowledge and use of PPE 
are relatively few. However, some of the available studies 
showed that there is poor knowledge regarding infection 
control and PPE use among students1,2,3,4,5. There is 
also evidence that though knowledge among students 
is good, there is lack of adherence and compliance to 
the safe practice.6, 7 There is also not much information 
about the outcome of training medical students on PPE 
use.8, 9 

In the year 2009, a study (pilot) was conducted on 
the use and awareness about PPE devices amongst 
semester 8 (year 4) medical students (Group A) 
during their accident and emergency (A&E) posting. 
The students were observed on their use of these 
protective devices when dealing with patients. They 
were given a questionnaire to fill at the end of the 
posting, testing their knowledge on the use of the PPE 
devices. It was found that though the students fared 
quite well in their questionnaire, they did not do so well 
when they faced patients and situations in the A&E7. 
Taking that into account, efforts were made to improve 
their awareness and put into practice what they seem to 
have good knowledge in.

We felt that awareness needed to be implemented 
early and continued throughout the clinical years if 
there was to be long term improvement, thus we did not 
reassess the same group. Instead, we decided to introduce 
the awareness strategies on students who came into the 
clinical phase for the first time. The aim of this follow-
up study was to identify if there was improvement after 
changes were made to increase awareness, knowledge 
and use of PPE among students after entry to clinical 
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phase. These aims were accomplished by comparing the 
previous group of medical students (Group A) from the 
same school who did not receive intervention with the 
medical students who had intervention (Group B).

Method

Our university practices an outcome based curriculum 
built on specific domains and students go through a 
pre-clinical (two and a half years) and clinical phase of 
learning (another two and a half years). Knowledge on 
PPE and practice of standard precaution is introduced 
in the pre-clinical phase (mostly lecture based) but can 
really be put into practice when they come to the clinical 
phase and begin rotation in the different disciplines at 
the teaching hospitals. They are exposed to all types of 
patients and situations and often get opportunities to 
participate in the management of patients where the 
knowledge and awareness on the use of PPE become 
imperative for their safety as well as the patients’. 

This is a cross- sectional study where data was 
collected until the target numbers (based on previous 
similar study) were reached .A total of 40 students were 
enrolled in this study, though the whole batch was 
exposed to the same interventions made to improve 
awareness and knowledge beginning from semester 6 
(year 3). Over a six month period, students posted to 
A&E were randomly selected and included in the study. 

Interventions were included into the usual teaching 
learning activities and not as a separate PPE session 
by itself. During the first week of the clinical phase of 
medical school, as part of their orientation programme, 
all students were given lectures on standard precautions 
with emphasis on the risks of needle stick injuries and 
the precautions to be taken. Subsequently, the same 
batch of students were shown a 10 minute video on 
the techniques of hand washing, gowning and doffing 
of gown, gloving and doffing of gloves and the correct 

way to put on and remove the mask as part their clinical 
skills training during all their postings (three in total 
per semester) until they reached second half of year four 
when they start their A&E posting. This was in addition 
to their usual timetabled hands-on teaching of clinical 
skills in the use of PPE which also takes place during the 
surgical posting.

When they start their emergency ward posting in 
semester 8 (year 4), we began to observe all their 
activities in the casualty and their use of the PPE. They 
were given a questionnaire (identical to the one from 
the previous study) during the postings which they 
thought was part of their emergency posting and were 
unaware that they were being assessed. The data was 
collected, analysed and compared with the results from 
the previous study where there was no focussed emphasis 
in the use of PPE. We looked at the questions from the 
questionnaire where more than 10% students answered 
incorrectly in the 2009 and compared them with the 
performance on the same questions in 2011 after efforts 
were made to improve awareness and knowledge. 

Statistical analysis

We used chi-square test and Fisher’s exact test where 
appropriate to compare student performance in 2009 
and 2011. This was because we noted that the sample 
size was small when comparing the changes between the 
two years. Statistical significance is set at p<0.05. 

Results

The performance with the questionnaire was better 
in Group B and there was statistically significant 
improvement in knowledge regarding stethoscopes as 
vehicles of infection transmission, Q2 (p=0.01) and 
the need for special mask as airborne transmission 
precaution, Q4 (p=0.01) (Table 1).
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Table 1: Questions in which more than 10% students 
answered incorrectly in 2009 compared with the 
performance in 2011 

NO. QUESTION
%

2009
%

2011
C2 VALUE
P VALUE

1

Hand washing is the single 
most important precaution 
for preventing the spread of 
infection.

25
(10/40)

10
(4/40)

3.12
0.08

2
Stethoscopes are a vehicle for 
transmission of infections.

10
(4/40)

5
(2/40)

6.27
0.01

3

If you have an accidental 
exposure, immediately wash 
exposed skin with soap and 
water or flush exposed mucus 
membranes with water and 
then report the incident to your 
supervisor.

15
(6/40)

2.5
(1/40)

0.11*

4

You must wear a special 
mask when you enter the 
room of a patient on airborne 
precautions.

10
(4/40)

5
(2/40)

6.27
0.01

5

The proper way to take off 
your gloves is to pull at the 
fingers until the gloves slide 
off.

17.5
(7/40)

5
(2/40)

0.15*

6
The Facility where you are 
attached to has a protocol 
called “hand hygiene”.

12.5
(5/40)

12.5
(5/40)

0
1.00

Note: All analyses are Chi-squared tests, except those marked * where 
Fisher’s Exact test was done.

Table 2: Performing invasive procedures 
(venipuncture, setting IV lines, administering drugs, 
intubation, defibrillation and suctioning)

NO. PROCEDURE 2009 2011 C2 value
P value

1
Wash hands before task 
with alcohol rubs

35 (87.5%) 40 (100%) P=0.05*

2 Wear plastic apron 14 (35%) 21 (52.5%)
2.49

P=0.11

3 Wear mask 17 (42.5%) 40 (100%)
32.3

P<0.001

4 Wear gloves 40 (100%) 40 (100%) P=1.00

5
Discard sharps into the 
sharp bin

37 (92.5%) 40 (100%) P=0.24*

6 Remove gloves 40 (100%) 40 (100%) P=1.00

7 Remove mask 17 (42.5%) 40 (100%)
32.3

P<0.001

8
Wash hands with alcohol 
rubs after the task

40 (100%) 40 (100%) P=1.00

Note: All analyses are Chi-squared tests, except those marked * where 
Fisher’s Exact test was done

There appears to be an improvement in all the tasks, 
some more than the others. All the 40 students in 
Group B washed their hands before a task with alcohol 
rubs, wore masks and removed the masks when 
performing invasive procedures, discarded sharps into 
the sharps bin, wore gloves and removed them after 
procedures and washed hands with alcohol after tasks. 
There was a statistically significant improvement in the 
practice of wearing and removing masks among students 
when performing invasive procedures (P < 0.001).
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Table 3: Performing Non -Invasive procedures 
(assisting with patient’s personal needs, performing 
ECG, preparing equipment, placing O2 mask on 
patients and administering nebulizers)

NO YEAR 2009 2011 C2 VALUE
P VALUE

Effective Practice Yes Yes 

1 Wash hands before task 12 (30%) 32 (80%)
20.20

P<0.001

2 Wash hands after task 10 (25%) 39 (97.5%)
44.29

P<0.001

Discussion

Often times it is an epidemic or outbreak affecting 
lives that drives a much needed change.10 Humans 
generally seem to need something like this to believe 
and accept a change and this has been so from beginning 
of time. Updated guidelines for standard precaution 
practices are made available online for all and a lot of 
effort has been made by WHO and NIOSH to improve 
awareness and encourage the use of PPE amongst 
health care workers.11 Despite this there are indications 
that adherence to standards is still suboptimal among 
healthcare workers.12,13,14 Medical students are future 
doctors and the introduction of appropriate PPE use 
and inculcating the culture of patient safety in this 
group will be a mechanism by which attitudes can be 
changed as there appears to be no uniformity in the use 
of PPE among health care workers.13,15 Standard practice 
and use of the PPE devices is started in the pre-clinical 
phase and spirals out to more complex integration in 
the clinical phase and it is in the clinical phase that 
students get to put to practice most of what they are 
taught in our university. The teaching of these standard 
practices and use of PPE is included in the time table 
as part of clinical skills learning. Prior to this, during 
semester 6 (year 3), when students began their clinical 
phase they were taught how to perform selected skills 
like scrubbing, gowning and gloving besides other skills. 
There were no sessions focussed mainly on PPE use and 
standard precautions. 

 A pilot study done in 2009 found that knowledge on 
this subject was relatively good though a fair number of 
students did not apply what they knew.7 The results were 
quite similar to another study where students’ knowledge 
was adequate but adherence to practice was poor.6 
There are suggestions that medical students are 
not acquiring the necessary knowledge on standard 
precautions despite increased teaching.16,17 In our 
study, this group of students (Group B), have shown 
improvement in knowledge, especially in the responses 
to some of the questions compared to the previous group 
(Group A) (Table 1) after educational interventions. 

Having noted that there was still a place for 
improvement, some changes were made in the way 
standard precautions were taught to students in the 
clinical phase. This was in the form of short lectures 
during the orientation programme for entry in to clinical 
phase, videos on correct techniques of PPE use during all 
postings, placing posters on hand washing especially at 
the wash areas and ensuring ready availability of hand 
wash solutions and gloves wherever required. It has 
been shown that though increasing knowledge should 
enhance competence, strategies to improve adherence 
to recommended use of PPE should focus on ready 
availability of equipment, training and fit testing and 
good communication practices.12 In our study, there was 
statistically significant improvement in the practice of 
PPE among students after these changes were made. 
80% washed hands before a task compared to only 
30% before this exercise and 97.5% washed after a task 
compared to 75% in the previous group. These findings 
were similar to studies by Jeffe et. al. and Diekema et. al. 
where they noted that there was significant improvement 
in knowledge, attitude and behavior after students were 
given training on universal precautions.8, 9

Improving practice among students is good but the 
challenge is to ensure that there is long term effectiveness 
in terms of knowledge and compliance as compliance 
and adherence to recommended universal precautions 
has been documented as lacking.18 According to Kelly 
on the online review titled ‘Addressing the Challenges 
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of PPE Non-Compliance’ there are many reasons cited 
for the lack of compliance; lack of time, perception that 
using PPE interferes with the ability to perform the task, 
physical discomfort or difficulty communicating when 
wearing masks and PPE not available when needed. 
If there is a strong culture of safety in the healthcare 
setting, it has been shown to result in a higher rate of 
adherence to standard infection control precautions 
among employees, a decreased incidence of exposure 
mishaps in hospitals, and fewer workplace injuries 
among employees.19 This is the kind of culture that 
students should be exposed to during the learning years 
if transference to practice upon graduation is to occur 
and persist.

An interesting study was done on fourth year students 
after they had training on infection control during their 
second year. It demonstrated that although there was a 
significant knowledge increase about infection control 
immediately after participating in the intervention, 
there was no significant knowledge retention about 
infection control two years later suggesting that 
retraining regularly may improve adherence and long 
term knowledge retention.20 This is a challenge that 
medical schools need to address and come up with ways 
to ensure that it becomes so ingrained that it is practised 
without conscious effort. Education on infection control 
practices and why this need to be emphasised upon 
should be continued throughout the course of their 
study in the medical school.10, 14 

Student learning is mostly driven by assessment, 
thus, perhaps inclusion of PPE and the techniques 
of use in assessments like OSCE would reinforce the 
importance to students.21 Any assessment tool like 
objective structured practical skills (OSPE) or multiple 
choice questions (MCQ) or formative assessment 
during bedside teaching could be used to emphasise the 
importance of infection control and use of PPE. Results 
from a study on beliefs and attitudes of medical students 
regarding hand hygiene suggested that future educational 
approaches should include clear presentation of the 
evidence of effectiveness of hand hygiene, availability of 

alcohol-glycerol hand rub at the bedside, better practice 
by senior doctors (role models), feedback from teachers 
at the bedside, and inclusion of hygiene marks in all 
clinical teaching.21 The inclusion of standard practice in 
our OSPE assessment for example, being incorporated in 
an intravenous line insertion station, is something that 
is already in practice in our university. 

In a busy setting like the A&E it becomes a challenge 
for the nurse supervisors to keep an eye on all the 
students and their practices. Thus there is significant 
dependence on the healthcare workers in the department 
to monitor the students and provide feedback. 
Immediate feedback by their supervisors during sessions 
in the hospital would be more meaningful and students 
are more likely to comply. Immediate personalised 
performance feedback has been shown to be effective 
at improving and maintaining adherence to hand 
hygiene.22 There is a hidden challenge here which is to 
have uniformity in practice of PPE by the healthcare 
workers which has been found to be very varied within 
departments, hospital, inter-hospital and even among 
different countries. This can serve to confuse and deter 
student practice and compliance.23 Regular training of 
healthcare workers should be carried out to standardise 
practice which would then help change the culture of 
the present inconsistent practices among them. 

During clinical postings students follow and observe 
health personnel who range from nursing aides to doctors 
whose practices will influence their own practices. 
Teaching by example (role modelling) is an important 
method of ensuring that students maintain good practices. 
One of the objectives of a study done by Michelle et. al. 
was to determine the effect of the mentor’s hand hygiene 
practices on student’s hand hygiene rates during clinical 
rotations. They found that the mentor’s practice of hand 
hygiene was the strongest predictor of the student’s 
rate of hand hygiene.24 Sub-optimal compliance with 
Universal Precautions among operating room personnel 
was demonstrated in a study which is an important 
example of a negative influence to students who are in 
their operating theatre (OT) rotation.13
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The Handwashing Liaison Group has pointed out that 
‘The failure of healthcare workers to decontaminate 
their hands reflects fundamentals of attitudes, beliefs 
and behaviours’.25 There are studies looking at 
behavioural interventions to improve infection control 
practices. None of the behavioural theories appear 
to predict behaviour but suggest that some of the 
common constructs in each theory (beliefs, perceived 
health threats, attitudes, cues, subjective norms, 
perceived behavioural control, intention and the stages 
and processes of change) can be integrated into an 
intervention to improve infection control practices.26,27 
It has been suggested that attitudes to hand-washing 
and perception of infection risk are not significantly 
associated with hand-washing practice, whereas peer 
behaviour might be a significant influencing factor.10

There were limitations to the study especially in terms 
of sample size which is relatively small and the fact 
that the same group was not reassessed after enhanced 
teaching. This was a logistic problem as the students 
moved on to the next semester and there was a need 
to implement the changes and allow for a period of 
time to lapse before we assessed again. There was also 
the possibility of the second group being aware of being 
observed though remote.

 Conclusion

The results of this study showed that there is better 
awareness and practice when emphasis is made on PPE 
use in medical school. In summary, strategies to improve 
students’ attitude and compliance would need to include:

1. Culture change in the safety practices in healthcare 
system where students get their clinical training

2. Infection control and use of PPE be made part of 
formative or summative assessment

3. Educating the teaching faculty to ensure they 
become good role models

4. On the spot feedback by faculty and healthcare 
staff

5. Constant exposure during their postings. 
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Introduction: Bekam, an Islamic variant of cupping, 
is an ancient form of traditional medicine still practised 
today in Malaysia. There are published findings 
indicating that cupping benefits patients with low back 
pain, other musculoskeletal pain and even pain from 
cancer, herpes zoster and trigeminal neuralgia when 
pain is measured on an analogue scale. We proposed to 
investigate whether in addition to pain improvement on 
an analogue scale we could show if pain relief might be 
demonstrated in terms of reduction of analgesic use. 

Methods: We carried out a retrospective cross sectional 
study on subjects who had been for outpatient clinic 
treatment with chronic pain of at least one month and 
who completed at least two bekam therapy sessions. 
In addition to documenting a pain score before and after 
therapy we documented their analgesic consumption.

Results: A total of 77 respondents, with overlapping 
symptoms of headache, backache and joint pains were 
included. The mean pain score before bekam therapy 
was 6.74±1.78, and was 2.66±1.64 after two sessions 
of therapy. Twenty eight respondents completed 
six sessions of bekam therapy and had a mean pain 
score of 2.25±1.32 after. Thirty-four patients consumed 
analgesic medication before starting bekam therapy and 
only twelve did so after. The consumption of analgesics 
was significantly lower after bekam therapy.

Conclusions: Bekam therapy appears to help patients 
experience less pain and reduce the amount of analgesic 
medication they consume. Nevertheless only a 
randomised prospective study will eliminate the biases 
a retrospective study is encumbered with and we believe 
would be worth doing.

IeJSME 2015 9(2): 32-36

Keywords: Bekam, cupping, chronic pain, analgesic use, 
pain score.

Introduction

Bekam (or cupping) is an ancient form of traditional 
medicine practised by many cultures across the globe. 
The earliest known records of cupping date back to 
3000 B.C. from ancient Egypt in the famous Ebers 
Papyrus, one of the oldest medical textbooks in 
existence. Whether it is known in different languages, 
such as bekam, badkesh, hijamah, kuyukaku, orgakhoi1, 
the basic purpose remains the same: to extract blood 
that is believed to be harmful from the body.2 Cupping 
is defined by the American Heritage Dictionary of the 
English Language as “a treatment in which evacuated 
glass cups are applied to intact/scarified skin in order to 
draw blood toward/through the surface.” 

Bekam itself is an Islamic variant of cupping3 practised 
here in Malaysia. There are two types of bekam: bekam 
kering / bekam angin (dry cupping/air cupping) and 
bekam basah (wet cupping). Bekam kering involves 
applying evacuated cups to the skin without bleeding 
or scarification of the skin, and is used more for 
improving overall wellness. Bekam basah, on the other 
hand, involves skin scarification and subsequent 
drawing of blood through the wound to be evacuated, 
and has therapeutic purposes. It should be noted that 
bekam aims to relieve symptoms rather than cure 
disease. While the practice of bekam is not regulated 
in Malaysia, there are practice guidelines issued by the 
Traditional and Complementary Medicine Division of 
the Ministry of Health of Malaysia.2

While evidence based medicine has taken root in 
Malaysia, a large segment of the population continues 
to practise a syncretic mix of western medicine and 
traditional beliefs. For common ailments such as chronic 
pain non-steroidal anti-inflammatory drugs (NSAID) 
can be bought over the counter, and are relatively cheap. 
Yet these common drugs have side-effects and toxicities 
ranging from nausea, vomiting to more serious kidney 
injury, gastric bleeding and heart conditions.3,4
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There is still room to pursue what might be safer and 
better, and traditional medicine such as cupping and 
acupuncture, two common practices in the Asian region 
may have something to offer. They avoid chemicals and 
focus instead on the body’s own healing abilities and 
in finding some way to support the natural processes. 
This sounds enticing, no chemicals, minimal or no 
side-effects, just pure healing. Furthermore, the fact that 
cupping has endured so long in human history suggests 
that it must have some efficacy. 

However, can we measure any objective benefit in 
cupping? Can it relieve a common symptom such as 
pain? Pain is a subjective symptom and usually assessed 
using an analogue score. Systematic reviews of studies on 
cupping (Table 1) suggest that it is subjectively effective 
in a variety of conditions, ranging from pain to stroke 
rehabilitation. Significant differences are observed in 
Visual Analogue Scales for pain and similar scoring 
systems.

In addition to using an analogue score for pain we 
attempted to quantify pain relief in terms of reduction 
of analgesic usage.

Methodology

We carried out a retrospective cross sectional study, 
between August and December 2014, on reduction of 
pharmacological analgesic consumption, in addition 
to documenting a pain score (based on Likert scale) in 
two bekam centres. We recruited respondents who had 
been for outpatient clinic treatment with chronic pain 
of at least one month and who had completed at least 
two bekam therapy sessions regardless of analgesic use. 
We employed convenience sampling whereby subjects 
were contacted by phone from a list provided by the 
clinic and asked if they were willing to answer the 
questionnaire. They were then asked to sign a written 
consent form. Those who did not give consent were 
excluded.

Table 1: Summary of findings of systematic reviews 
on cupping 

AUTHORS
TYPE OF 
STUDY

PROBLEM STUDIED
SUMMARY 

RESULT
Huang C Y, 
Choong M Y, 
Li T S (2013)5

Systematic 
review

Lower back pain Positive

Cao H, Li X, 
Liu J (2012)6

Systematic 
review

Herpes zoster
Acne

Facial paralysis
Cervical spondylosis

Positive
Positive
Positive
Positive

Lee M S, 
Choi T Y, 
Shin B C, 
Kim J I, Nam 
S S 
(2010)7

Systematic 
review

Hypertension Equivocal

Lee M S, 
Choi T Y, 
Shin B C, 
Han C H, 
Ernst E (2010)8

Systematic 
review

Stroke rehabilitation Equivocal

Kim J I, 
Lee M S, 
Lee D H, 
Boddy K, 
Ernst E (2011)9

Systematic 
review

Lower back pain
Cancer pain

Trigeminal neuralgia
Brachialgia

Herpes zoster

Positive
Positive
Positive
Positive
Negative

Lee M S, 
Kim J I, Ernst E 
(2011)10

Systematic 
review

Any pain syndrome
Musculoskeletal pain

Herpes zoster
Hypertension

Stroke rehabilitation

Positive
Positive
Positive

Equivocal
Equivocal

Our sample size was calculated using the formula 
N=[Z2P(1-P)]/d2 with a confidence interval of 95% (Z) 
and power of 80% (P) aiming to detect a difference 
of 20% (d) difference in analgesic use. It estimated 
70 subjects were required.

The survey instrument was a two part questionnaire. 
The first part comprised of questions about the 
respondents’ personal details. The second part was 
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concerned with pain. The questionnaire consists of a 
retrospective recall by the subject on the amount and 
type of analgesics they have consumed prior to their first 
bekam therapy. 

The data collected were tabulated and analysed by 
using the Statistical Package for Social Science (SPSS) 
version 20. Outcome measures were the pain score and 
number of analgesic tablets used (all types, before bekam 
therapy and past one month) before and after therapy. 
Independent variables include: frequency of bekam 
(0-1, 2-4, 5 or more), age, gender, ethnicity and duration 
of pain. The data obtained on pain score and analgesic 
use were non-parametric. Hence we used the Wilcoxon 
Sign Rank test to analyse for statistical significance.

The study was approved by the Joint Committee 
on Research and Ethics of the International Medical 
University, Malaysia (Project ID No. CSc/Sem6 (23) 
2014).

Results

A total of 77 respondents, with overlapping symptoms 
of headache, backache and joint pains as shown in 
Figure 1 were included.

Figure 1: Nature of chronic pain among 77 respondents

The 77 respondents consisted of 42.9% males and 
57.1% females. There were 45.5% Malays, 49.4% 
Chinese, 3.9% Indians and 1.4% of other races in 
Malaysia. The mean age was 47 years old, and ranged 
between 22 to 87 years. 

Subjects having some joint pain (58.5%) formed the 
largest group of respondents. The majority of patients 
had their pain for more than a year (Table 2) and 41.6% 
had experienced their pain for more than two years. 
The pre- and post-bekam mean pain scores were 
6.78±1.78 and 2.66±1.64 respectively. Twenty eight 
respondents had completed six sessions of bekam therapy 
and they had a mean pain score of 2.25±1.32 (Table 3). 
The Wilcoxon Sign Rank test for pain was significantly 
different (p<0.001) before and after two sessions of 
bekam therapy. 

Table 2: Duration of pain and number of therapy 
sessions undertaken by respondents attending bekam 
clinics 

DURATION 
OF PAIN 

(MONTHS)

NUMBER OF 
RESPONDENTS 

(%)

NUMBER OF 
THERAPY 
SESSIONS

NUMBER OF 
RESPONDENTS 

(%)
1-3 8 (10.4) 2 30 (39.0)

4-6 12 (15.6) 3-4 21 (27.3)

7-9 5 (6.5) 5-6 3 (3.9)

10-12 5 (6.5) 7-8 4 (5.2)

12-24 15 (19.5) >8 19 (24.7)

>24 32 (41.6)

Total 77 (100) 77 (100)

Only 34 patients consumed analgesic medication 
before starting bekam therapy. Twenty-six used 
paracetamol. Three used ketoprofen gel and one used 
a combination of paracetamol and ketoprofen gel. 
Four others used other analgesics. Table 4 shows the 
amount of analgesic medications the respondents 
recalled taking, before and after their bekam therapy. 
The consumption of analgesics was also significantly 
different (p<0.001) by the Wilcoxon Sign Rank test.
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Table 3: Pain score before, after two and after six 
bekam therapy sessions

ANALOGUE 
PAIN SCORE

NO. OF RESPONDENTS

BEFORE
AFTER 

2ND SESSION
AFTER 

6TH SESSION
0 4

1 1 16 9

2 18 9

3 2 20 7

4 5 10 2

5 12 5

6 9 1

7 21 2 1

8 14 1

9 11

10 2

Total 77 77 28

Table 4: Recall of consumption of analgesics before 
and after bekam therapy sessions

ESTIMATED NUMBER OF DOSES 
OF ANALGESIC PER MONTH

NO. OF RESPONDENTS

BEFORE BEKAM AFTER BEKAM
90 4 0
60 6 0
30 4 1
24 1 0
20 2 0
16 3 0
12 1 0
8 4 1
4 4 4
3 0 1
2 2 1
1 3 3

<1 – 1
0 43 65

Discussion

We only included respondents with chronic pain for 
at least one month to reduce the chance of having 
patients whose pain may have spontaneously resolved. 
Nearly 90% of the respondents had pain for more than 
four months and 61.1% had their pain for more than a 
year.

We only included respondents who completed at 
least two sessions of bekam therapy because we thought 
subjects who had only one session might not be able 
to isolate the effect of their bekam therapy from other 
events they might experience concurrently. However, 
we realise that this might introduce a bias, as it would 
exclude those who did not return for a second time 
because they did not feel much benefit from their first 
visit. On the other hand it would also exclude patients 
for whom one session was so effective they did not have 
to come again. Cost may also be a factor influencing 
whether a patient returned. Our experience tracing 
patients indicated that many patients did in fact only 
attend the clinic once and never returned. Nevertheless 
we considered it less important to be able to measure the 
benefit of one therapy session than to be able to say with 
more certainty whether there was or was not a benefit 
to a patient who has undergone it twice and therefore 
could relate their change of status more precisely to their 
therapy. In addition, although selecting respondents 
who have had two sessions makes it more likely to 
pick up people who experienced a positive effect, 
we thought the ability to detect a positive benefit was 
more important than the ability to detect the absence of 
a positive effect.

The decrease in the mean pain score from 6.74±1.78 
before bekam therapy to 2.66±1.64 after two sessions 
of therapy and to 2.25±1.32 for the twenty eight 
respondents who had completed six sessions of 
bekam therapy strongly suggests that bekam does give 
respondents a sense of pain relief, a finding others have 
reported.5,9,10 The Wilcoxon Sign Rank test supports 
that. It would appear that bekam does not reduce pain 
much more after two sessions. 
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We used the decrease in analgesic use as an additional 
indicator of pain improvement with a consideration 
that it might be a more objective piece of evidence. We 
found that only less than half (44.2%) of our subjects 
consumed analgesics as most of the subjects went for 
bekam therapy for pain relief because they did not want 
to take analgesic medication. Our results are encouraging 
as there is a significant reduction in analgesic 
consumption after bekam therapy. 

According to a therapist in the bekam clinic, 
bekam can induce “addiction” in the form that pain is 
temporarily relieved and the patients will come back 
for more sessions for the “feeling of wellbeing” and most 
patients claim that the therapy provides short term 
relieve of pain and they return for the further therapy 
when they start to experience pain again. The long term 
effect of bekam therapy on pain relieve remains in doubt. 

However, we caution any attempt to quantify the 
amount of pain reduction observed because of the bias 
discussed above. A randomised prospective clinical trial 
would be the better study to do, which was unfortunately 
beyond our resources.

Finally, we wish to note a few other limitations in 
this study. We did not employ any randomisation and 
some subjects who fitted the criteria were unwilling to 
participate in our study. We also noted that the rejection 
rate was lower in a face to face interview compared to 
phone interview and this contributed to the difficulties 
in recruiting subjects as we attempted to recruit subject 
mainly by phone. The quantifying of analgesic use was 
by number of tablets and frequency of dosage and did not 
take into account the type of drug nor its dose. However, 
no subject reported using a wide variety of analgesics. 
Almost all kept to their same oral analgesic, so paired 
samples quantifying before and after comparison was 

valid. Another measure which was subjective was the 
pain score on an analogue scale. It has its limitations 
as human memory of pain not is completely accurate. 
Nevertheless, pain is what a subject feels and we 
cannot be more objective with that in measuring pain. 
This study we conducted only in the state of Selangor 
among the urban and semi-urban populations. 
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A diagnostic workup of perioperative anaphylaxis reveals a selective type 1 
hypersensitivity to cefazolin
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Abstract: Anaphylaxis in the operating room although 
infrequent can be potentially fatal.1 The diagnosis 
of perioperative anaphylaxis is complex due to a 
multitude of factors. Firstly, patients under anesthesia 
cannot verbalize their complaints, the anesthetic 
agents themselves can alter vital parameters (e.g. 
heart rate and blood pressure) and cutaneous signs in 
a completely draped patient may be missed.2 Secondly, 
the differential diagnosis of intraoperative anaphylaxis 
is wide. Conditions such as asthma exacerbation, 
arrhythmia, hemorrhage, angioedema, mastocytosis, 
acute myocardial infarction, drug overdose, pericardial 
tamponade, pulmonary edema, pulmonary embolus, 
sepsis, tension pneumothorax, vasovagal reaction, venous 
air embolism, laryngospasm, blood transfusion reaction 
and malignant hyperthermia need to be considered.3 
Thirdly, the diagnostic workup is challenging due 
to the multiple medications administered and other 
exposures encountered such as latex and chlorhexidene. 
However, through a timely allergy consultation and a 
systematic approach, identification of the culprit agent 
and safe alternatives can be established to prevent future 
occurrences as illustrated in the case below.

IeJSME 2015 9(2): 37-39

Keywords: Allergy, anaphylaxis, cefazolin, cephalosporin, 
perioperative anaphylaxis 

Report of Case 

A 21-year-old man with a diagnosis of an atrial septal 
defect (ASD) and an associated mitral valve prolapse 
was scheduled to undergo an ASD device closure.

The patient had no history of asthma, allergic rhinitis, 
dermatitis, food or previous history of drug allergy. 
He had no known history of latex allergy. He had no 
previous operations and he was unsure of antibiotic use 
in the past. He was commenced on aspirin 5 days prior 
to the procedure.

Physical examination on table revealed a patient who 
was afebrile, blood pressure 120/70 mm Hg, pulse rate 
of 85 beats per min, an oxygen saturation of 99% on 
inspired oxygen of 100%. Anesthesia was induced with 
administration of propofol, lignocaine and rocuronium. 
He was intubated and ventilated. Ten minutes post 
intubation, the patient was given intravenous cefazolin 
for surgical prophylaxis. Within 5 minutes he was noted 
to be hypotensive associated with increased airway 
pressures. 

He had periorbital edema, lip swelling and generalized 
flushing. There were no rhonchi on auscultation. 
He was promptly treated with intravenous epinephrine, 
fluid boluses, hydrocortisone, and promethazine. 
His blood pressure responded and the operation 
proceeded. No serum tryptase was taken.

Postoperatively he was kept on a tailing dose of 
prednisolone, cetirizine and was monitored for any late 
reaction.

The patient returned to the allergy clinic 8 weeks 
post his anaphylactic reaction for prick and intradermal 
skin tests and these were performed in accordance with 
published guidelines4 on the volar surface of the forearm 
The penicilloyl polylysine (Diater, Madrid Spain) and 
minor determinant mixture (Diater) were diluted and 
tested according to the manufacturers’ instructions. 
A positive prick test was defined as a wheal greater 
than 3mm than the negative control. The prick and 
intradermal skin tests were all negative except to the 
positive control histamine (concentration of 10mg/
ml with a 5mm weal and flare) and cefazolin , at a 
concentration of 1mg/ml with a 7mm weal and flare. 
Prick and intradermal tests were read after 15 min. 
For those reagents with negative skin tests, challenges 
were undertaken if feasible. Oral challenges to penicillin 
V, amoxicillin-clauvulanic acid and cefuroxime were 
performed to a cumulative dose (500mg, 625mg and 
500mg) respectively. Each challenge was performed on 
different days. Increasing doses (starting with 0.01 of the 
daily therapeutic dose were administered in 30 minute 
intervals until the cumulative total therapeutic dose was 
reached). The patient did not react to any of the oral 
challenges. Chlorhexidene and latex challenges were 
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negative.

Table 1: Prick, intradermal and challenge tests 

REAGENT PRICK TEST PRICK TEST RESULT ID TEST ID RESULT CHALLENGE

NMBA

Atracurium 1mg/ml negative 0.01mg/ml negative ND

Rocuronium 10mg/ml negative 0.05mg/ml negative ND

Pancuronium 2mg/ml negative 0.2mg/ml negative ND

Suxamethonium 10mg/ml negative 0.1mg/ml negative ND

Hypnotics

Propofol 10mg/ml negative 1 mg/ml negative ND

Local Anesthetic

Lidocaine 10mg/ml negative 1mg/ml negative ND

Latex negative – ND negative

Chlorhexidene 0.5mg/ml negative – negative negative

Antibiotics

Benzylpenicilloyl poly-L-lisine 0.04mg/ml negative 0.04mg/ml negative ND

Minor determinant mixture* 0.5mg/ml negative 0.5mg/ml negative ND

Phenoxymethypenicillin ND – ND – negative

Amoxicillin clauvulanic acid 25mg/ml negative 25mg/ml negative negative

Cefazolin 100mg/ml negative 1mg/ml positive ND

Cefuroxime ND – ND – negative

ID intradermal

ND Not done

NMBA Neuromuscular blocking agents

*Contains sodium benzylpenicillin, benzylpenicilloic acid, sodium benzylpenicilloate

Discussion

Any suspected hypersensitivity reaction during 
anesthesia must be extensively investigated to confirm 
the nature of the reaction, to identify the responsible 
drug, to study cross-reactivities of related drugs and 
to provide recommendations for future anesthetic 
procedures.2 A methodical approach and knowledge 
of the likelihood of causal agents is imperative. 
The most recent epidemiological French survey5 suggests 
NMBAs still represent the most frequently involved 
substances (47.4%), followed by latex (20%) and then 

antibiotics (18%). This recent literature shows an 
epidemiological change in the relative contribution 
of causal agents with an increase in antibiotic allergy 
compared to previous reports. 

In our patient, the time of onset, the nature of the 
reaction and the positive intradermal test to cefazolin 
strongly suggests that he had an IgE-mediated 
hypersensitivity to cefazolin. 

More perioperative cefazolin use has resulted in 
an increased risk of cefazolin-associated reactions.6-10 
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From a large database of cefazolin IgE-mediated 
hypersensitivity,9 the authors have implicated the R1 
side chain as playing an essential role in IgE mediated 
reactions to cefazolin. However, no clear rule was 
determined to predict cross reactivity with other 
b lactams. The majority of their patients did tolerate 
amoxicillin and several other cephalosporins. Likewise 
our patient demonstrated a selective hypersensitivity 
to cefazolin but was able to tolerate penicillin V, 
amoxicillin-clauvunate acid and cefuroxime. 
This suggests that his reaction was caused by a selective 
hypersensitivity to the side chain determinant rather 
than to the betalactam ring. Hence he was asked to 
avoid cefazolin in future and a medical alert card was 
issued.

This case illustrates that the diagnostic workup of 
perioperative anaphylaxis must be comprehensive and 
knowledge of the emerging culprits such as antibiotics 
is useful.
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