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ABSTRACT:

The state of Selangor, Malaysia, is facing a significant rise in the number of malaria cases with the
incidence varying from 20 to 90 per 100,000 persons in a population. A study was carried out to
describe the distribution of malaria cases in relation to the growing number of foreign workers in
Selangor. Data were reviewed using the return forms “PBV (M) 101", a summary of malaria cases
in Selangor for 2006 and Annual Reports of Vector-Borne Disease Control Unit, Selangor State
Department for 2001- 2005. The malaria cases in Selangor varied between 172 cases in 2001 and
90 cases in 2006. Most of the cases were contributed by foreign workers, who were predominantly
male of economically active age group and came from malaria endemic countries. Most of these
cases were concentrated in the urban districts. Malaria is still endemic in Selangor. Malarial
infection has the potential of contributing to an urban outbreak of malaria. (JUMMEC 2008; 11

(2):53-58)
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Introduction

Malaria is one of the re-emerging diseases in Selangor,
Malaysia, and the incidence is increasing due to of
several reasons such as anti-malarial drug resistance,
insecticide resistance and international travel (1,2).
Currently, malaria is still a public health problem in
Malaysia (2, 3, 4, 5). Since the implementation of the
Malaria Eradication Program in 1967 that was later
converted to the Vector-Borne Disease Control Program
in the 1980’s, the number of malaria cases has declined
significantly. Within the past 10 years, the incidence
rate has declined significantly from 300/100,000
population in 1994 to 24.1/100,000 population in the
year 2004 (3,4) (Figure 1).

Malaria cases were commonly reported in the rural
areas (86.5%) and among the Orang Asli (33.1%) (4).
However, new sources of contracting malaria have
been introduced recently. The sources of infection in
these areas were noted to be from foreign workers (2,
5, 6). Malaysia is highly dependent on foreign unskilled
and semiskilled labourers. There were 1.7 million legal
migrant workers in Malaysia in 2005 (7). Of concern,
most of these foreigners came from malaria endemic
countries (2, 3).

WHO reported that there were over 2 million cases of
malaria in India, over 200,000 cases in Vietnam and
over 100,000 cases in Myanmar and Pakistan in 1992
(2). The Ministry of Health of Indonesia reported that
there were over 3 million clinical malaria cases in 1998
(8). These migrants may carry with them microbial
pathogens. In addition, their cultural traditions and
behavioural patterns promote disease transmission,
as does living in unhealthy and crowded slum
conditions (2, 6).

The incidence of malarial infection among foreign
workers has been steadily increasing. Several focal
outbreaks were reported among foreign workers who
worked in the construction sites in the urban areas
(4, 6). The total number of cases among immigrants
has increased from 1,627 cases in 2003 to 2,009
cases in 2004. Some 74.2% of these cases were from
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Figure 1: Incidence of Malaria, Malaysia, 1990-2005

Indonesian workers. These cases contributed to about
32.6% of the total reported cases of malaria in the year
2004 (4).

Malaria is a vector borne disease transmitted to man
by the bite of an infected anopheline mosquito. The
causative agent of malaria is a protozoan of the genus
Plasmodium, and four species affect humans, i.e.
P. falciparum, P. vivax, P. ovale and P. malariae (9,
10, 11).

If severe cases of malaria were not managed properly
they would lead to complications, such as cerebral
malaria or death (11, 12). The case fatality rate for
malaria in Malaysia has increased from 0.33% in
2003 to 0.58% in 2004 (4). Therefore, there is a need
for information on the characteristics of malaria

cases to help in the control of this disease.

Selangor is one of the most developed and rapidly
urbanising states in Malaysia. It covers 7960.84 km?
area with a population of about 4.7 million in
the year 2005 (13). However, Selangor still faced
a significant number of malaria cases with the
incidence rate of malaria fluctuating from 20 to 90
per 100,000 populations between 1996 and 2006. Of
concern, these cases were commonly reported in urban
districts such as Petaling, Hulu Langat and Gombak,
which have high population densities (Figure 2)
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This study described the epidemiology of malaria in
Selangor with special reference to foreign workers.

Methods

This was a descriptive study mainly to describe the
trend of malaria cases for the past six years. The
characteristics of malaria cases in 2006 were obtained
from reviewing secondary data, such as the malaria
returns forms “PBV (M) 101,” summary of malaria cases
in Selangor for the year 2006 and Annual Reports of
Vector-Borne Disease Control Unit (2001-2005) from
the Selangor state health department.

The PBV (M) 101 or Malaria Case Registry form contains
information about the malaria cases from a particular
district or state. Information reported in this form
include socio-demographic characteristics of the
patients, investigation and treatment aspects of each
malaria case.

The case definition for malaria in this study was
“any foreign worker with or without symptoms or
signs of malaria who shows laboratory confirmation
of parasitaemia” (14). Based on the criteria set by
the Ministry of Health, “Imported A” was defined as
“any malaria
infection was imported from outside this country”. The
patient must have contracted the infection within

infection where the source of the
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Figure 2: Distribution of Malaria Cases by Selected Districts, Selangor, 2000-2006
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The variables included for this study were age, gender, 507
citizenship status, type of infection, source of infection 407
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and reporting district. Data were analysed using the ) 20 -
statistical package for social science (SPSS) 12.0 for g 10 -
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Windows (15). After the data entry, data cleaning was o o

conducted. This involved checking the frequency of
all the variables. All data were shown as numbers and
proportions.

Results

Malaria cases were still endemic in Selangor. The
number of malaria cases in Selangor varied between
172 cases in 2001 and 90 cases in 2006. On further
analysing the distribution of these cases, it was evident
that there was a significant contribution from foreign
workers to the total number of cases. The proportions
of foreign workers have increased from 57% to nearly
75% out of the total number of malaria cases in
Selangor in the years 2001-2006 (Figure 3).

The workers were predominantly male ( 92.7%). The
median age was 26 years old (interquartile range: 23-
31) (Figure 4).

The distribution of these cases according to countries
of origin showed that most of the cases were from
Indonesia (17 cases) and Myanmar (16 cases), followed
by India (8 cases) and Pakistan (7 cases) (Figure 5).

The source of infection (89.1%) was imported from other
countries based on the criteria set by the Ministry of
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Figure 3: Proportion of Malaria Cases Contributed by Foreign Workers,
Selangor, 2001-2006
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Figure 5: Distribution of Malaria Cases (Foreign Workers) by Countries
of Origin, Selangor, 2006
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Health (imported A). Most of them were infected by
Plasmodium vivax (70.9%), followed by Plasmodium
(27.3%) and
Distribution of the cases

falciparum Plasmodium malariae
(1.8%). according to
districts in the state of Selangor, Malaysia showed
that most of them were from Petaling (36.5%),
Hulu Langat (23.1%), Gombak (23.1%), Klang
(9.6%), Hulu Selangor (5.8%) and Sepang (1.9%).

Discussion

Overall, this study showed that malaria cases still
exist in Selangor despite the fact that it is one of
the most urbanised states in Malaysia. About 60%
of the malaria cases reported in Selangor were
significantly contributed by foreign workers who
were predominantly males of economically active age
group. Many of these workers came to Malaysia to work
as unskilled and semi-skilled labourers.

An important point to note is that these cases came
from malaria endemic countries such as Indonesia,
India, Vietnam, Myanmar and Pakistan (2,16). Since
these workers are young, active, and highly mobile,
they have the potential to transmit infections to
others.

The proportion of cases actually corresponded with
the distribution of migrant workers in Malaysia:
Indonesian workers were the highest (68.9%), followed
by others such as Nepalese (9.9%), Indian (6.9%) and
Myanmar (4.6%) (16). Previous studies have also shown
that a significant proportion of migrant workers in
referral hospitals (5,17). A retrospective survey in the
University Hospital Kuala Lumpur in 1998 showed
that out of 134 malaria patients who were admitted
throughout the period 1983-1992, foreigners made
up 32.8% of all the malaria cases. Indonesian workers
contributed 16.4% of all these cases (5).

Another survey, which was carried out in the University
Hospital Kuala Lumpur showed that out of 81 cases
of malaria which were admitted to that hospital, 49%
of them were imported malaria (17).

The Foreign Workers Medical Examination Monitoring
Agency (FOMEMA) stipulated a set of laboratory
examinations that are mandatory to be carried out on
foreign workers. The laboratory examinations include
tests for HIV, hepatitis B, malarial parasites and others.
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Those who failed the medical tests were deported and
their work permits were revoked (7). However, these
examinations may not have detected the incubating
or dormant states of malarial infection because the
examination was conducted by testing blood film for
malarial parasite (BFMP) (2, 18, 19).

In addition, since the commonest infection detected
in these foreigners was Plasmodium vivax that has the
tendency to relapse, these cases might not have been
detected during the screening examination. In this
type of infection, relapse can occur months or years
after exposure due to the presence of latent parasites
in the liver (10, 20).

Ontop of that, there was also no examination conducted
on illegal workers, who were believed to be present
in a significant number, who might be having this
infection and transmitting this disease to others (7).

This finding is consistent with the distribution of
malaria cases in Malaysia, which showed Plasmodium
vivax as causing the highest infection, i.e. 51.6% of
the cases. On top of that, Asia is one of the regions
that is contributing to the largest number of vivax
malaria cases in the world (20).

One of the new techniques that is available to detect
malarial infection in the latent or recrudescence stage
of disease is polymerase chain reaction (PCR), which
is capable of detecting parasites at a density of 1 per
microlitre or less compared to a microscope, whose
threshold of detection is around 10-50 parasites per
microlitre. It is an expensive test. However, in the long
run it may be more cost effective in detecting malaria
cases.

Of concern, these malaria cases were commonly
reported in the urban districts of Selangor that have
a higher density of population, such as the Petaling,
Gombak and Hulu Langat districts. This was because
these districts have a lot of work opportunities
for the migrant workers either in the factories,
housing area or
potential threat of urban outbreak of malaria cannot
be ignored.

plantation sites. Therefore, the

Study Limitations

There were limitations of this study that need to be
considered while interpreting the results. Firstly, the
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study was a review of surveillance data. The captured
information was aggregated and not the individual
characteristics of the cases.

In this study, the incomplete information included
occupation and entry status of the foreign worker
(legal or illegal). The entry status is crucial to ensure
that medical examination has been conducted prior to
entry. The observation seen in this study might be only
the tip of the iceberg and the actual number of cases
might be more because illegal migrants never turned
up for treatment.

Recommendation

Decisions and actions to control the potential spread
of malarial infection by migrants must be based on
properly collected data. The malaria returns form
should include further detailed history such as district
of origin, duration of stay in Malaysia and status
of the migrant (legal or illegal). The past medical
history should include history of malarial infection,
history of contact to malaria cases, drug history
and history of examination by FOMEMA.

Itisimportant to have earlier detection and notification
of these cases so that epidemiological investigations
can be done to ascertain the source. This study only
looked at the descriptive epidemiology of malaria
in Selangor. Further study is needed to look into risk
factors for malaria transmission among these foreign
workers and comparing them with factors for local
population.

Conclusion

Malaria is still endemic in the state of Selangor,
Malaysia. This is actually due to imported malarial
infection. Infections among the foreign workers have
the potential of spreading the malaria diseases to urban
areas and in contributing to an outbreak. Knowing
the risk factors that lead to transmission of infection
in these migrants could contribute significantly to the
prevention of malaria in this country.
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