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Abstract

Background: In recent years, laptop was very popular among university students for the purpose of education.
However, due to it physical characteristics, users may find difficulties in maintaining a good posture especially
after prolonged used. This circumstance can lead to awkward posture that eventually cause musculoskeletal
discomforts. Objective: To determine ergonomic practices and musculoskeletal related problems among
university students when using a laptop. Methods: The cross-sectional study was conducted among (n=240)
respondents from June to October 2015 in Faculty of Biomedical and Health Sciences, Universiti Selangor.
Inclusion and exclusion criteria were determined for the selection of respondents. Self-administered questionnaire
was used for data collection. Results: Results showed that there were significant association between practices
and use of laptop causing shoulder, elbow, wrist and upper back discomfort of the body. Lower back (59.6%) is
the highest discomfort complaint by the respondents followed by neck (55.4%) and shoulder (45.8%). Conclusion:
Laptop is not designed for prolonged use and may lead to musculoskeletal discomfort among users. However,
with proper guide in ergonomic education and practices, the magnitude of the problems can be minimized

effectively.
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INTRODUCTION

Nowadays, the use of laptop or notebook computers is essential for
evervbody regardless the types of activities and tasks involved. This is
because laptop provide convenient and portability to the user and it can
be carried almost anywhere. Due to these two special features, it is
always been preferred over desktop computers. Laptop has been used
for varieties of activities such as working, entertainment, education and
other activities, which required data input or processing information.
Along with the advancement in information and communication
technology, the use of laptops in the education industry began to grow.

It is crucial for any learning institution to keep abreast with current
technological development. The new technology creates a new learning
environment, which is more flexible in terms of time, place, method
and learning materials. For instance, most of the students used a
computer or laptop as a device to complete task such as assignment and
presentation.

When new technologies emerges in a university, one of an
important dimensions that is often overlooked is ergonomics practice.
Ergonomic is defined as the science of studying people at work and
then designing tasks, jobs, information, tools, equipment, facilities and
the working environment so people can be safe and healthy, effective,
productive and comfortable (Auburn Engineers, 1997). Although the
use of laptop facilitates the work, but improper practices will cause
harm to the users. In addition, without appropriate workstation setup, it

contributes to musculoskeletal discomfort or even worse chronic
musculoskeletal disorders.

Many studies has been conducted focusing on the relationship
between personal computer usages and musculoskeletal disorders. The
prevalence is not only in adults, but also among students, including
those in college (Jacobs et al., 2009; Noack-Cooper, Sommerich, &
Mirka, 2009; Katz et al., 2000). For example, notebook users have
tendency involves in hunched posture, repetitive movement, and
prolonged sitting (Mahmud, Bahari, & Zainudin, 2014; Chavda,
Parmar, & Parmar, 2013; Cooper, Sommerich, & Campbell-
Kyureghvyan, 2008).

It also had been reported that the prevalence of musculoskeletal
disorders among university students was exceeding 30% and showed
increasing trend of musculoskeletal disorders related to occupational
visual display unit (How, Bahri, & Tamrin, 2012). The purpose of this
study is to determine ergonomic practices and musculoskeletal related
problems among university students when using a laptop.

METHODOLOGY
Study Population
A cross-sectional study has been conducted among Faculty of

Engineering and Life Sciences students from Universiti Selangor
(UNISEL) starting from June 2015 to October 2015. Two hundred and
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forty undergraduate students (72.1% females; 27.9% males) were
selected. Only students who own and use notebook computers were
invited to participate in the study. Selection criteria were based on
purposive sampling with established inclusion and exclusion criteria.

Study Questionnaire

Pre-designed and validated self-reporting questionnaire have been
used to evaluate user practices when using a laptop and upper
extremities musculoskeletal discomfort complaints from the
respondents. The questionnaire has three main sections. Section A
addressed the demographic information of the respondents such as
gender, sex, educational level body mass index (BMI), age, race etc.
Section B is concerned with the practice of respondents when operating
the laptop. The questions covered hours per day spent using laptop,
position of the laptop, portion of time using laptop for different kind of
activities (social media, website surfing), break duration taken by the
user, posture of the body while using a laptop, and the use of external
devices when operating the laptop such as mouse, and keyboard. These
questions were adapted from several sources such as from Department
of Occupational Safety and Health guidelines for working with video
display units (DOSH, 2003), German VDU questionnaire
(Mitarbeiterbefragung, 2008), UNISON: Health and safety and the use
of laptop computers, and Contract research report: health and safety of
portable display screen equipment produce by Heasman, Brooks,
Stewart, & Heasman, 2000. All questions from this section is a
dichotomous and respondents were required to answer whether “Yes”
or “No” only. Meanwhile, section C comprises of body discomfort
chart which were used to measure the body discomfort areas among the
respondents. The respondents marked the area(s) of the discomfort on
the chart provided. This chart is a subjective survey tool for evaluating
the discomfort experience at different body parts (Corlett & Bishop,
1976).

The questionnaire were paper-based that required respondent to
complete within time given. On average, the completion of the
questionnaire roughly about was five to ten minutes. Any
incompleteness in questionnaires was excluded from the study.

RESULTS
Demographic of respondents
Table 1 shows the demographic and characteristics of the students

in UNISEL. The response rate of the study was 100%.

Table 1. Demographic Data (n=240)

Variables n %
I Age I 18-19 I 101 I 421 I

20-21 92 383
22-123 35 146
=23 12 5

Gender Male 67 27.9
Female 173 72.1

Race Malay 182 75.8
Chinese 5 21
Indian 47 19.6
Others 6 25

Education level Diploma 200 833
Degree 40 16.7

Smoking status Yes 11 46
No 218 90.8
Ex-smoker 11 46

Hand dominant Right 210 875

Left 30 125
Marital status Single 235 97.9
Married 5 21
Height <140 cm 2 0.8
140-159cm 127 529
160 - 179 cm 105 438
=180 ecm 6 25
Weight <49 kg 73 304
50-69 kg 109 454
T0-89kg 49 204
>90 kg 9 38
BMI Underweight 53 221
Ideal 118 492
Overweight 50 20.8
Obesity 19 7.9

Majority of the respondents were in age of 18 to 19 (n=101, 42.1%)
and others in age 20 to 21 (n=92, 38.3%), age 22 to 23 (n=35, 14.6%)
and age =23 (n=12, 5%). Malay is more dominant among participants
(n=182, 75.8%) and followed by Indian (n=47, 19.6%), Chinese (n=5,
2.1%) and others (n=6, 2.5%). In addition, respondents were mainly
from diploma level (n=200, 83.3%) and others were from degree level
(n=40, 16.7%).

Moreover, 90.8% of the students were non-smokers and others
were both smokers and ex-smokers (n=11, 4.6%) respectively.
Meanwhile, respondents height in the range of 140 to 159 cm (n=127,
52.9%), followed by 160 cm to 17%9m (n=103, 43.8%), more than 180
cm (n=6, 2.5%) and less than 140cm (n=2, 0.8%0) respectively. Most of
the respondents weight is around 50 kg to 69 kg (n=109, 45.4%),
followed by less than 49 kg (n=73, 30.4%), 70 kg to 89 kg (n=49,
20.4%) and more than 90 kg (n=9, 3.8%) respectively.

In addition, most respondents had an ideal body mass index (n=118,
49.2%), followed by underweight (n=53, 22.1%), overweight (n=50,
20.8%) and obesity (n=19, 7.9%) correspondingly.

Respondents Practices

Table 2 describes the amount of time spent by the students with laptop.

Table 2. Duration of Time Spent with Laptop

Frequency Percent (%) Cumulative Percent (%)
Less 1 Hour 61 254 25.4
1-2 Hour 62 258 51.3
2-3 Hour 45 18.8 70.0
= 3 Hour 72 30.0 100.0
Total 240 100.0

Most of the respondents (30%) spent time more than three hours per
day in front of the laptop whereby 80% their time spend in surfing
social media followed by surfing websites looking for the news, sports
and entertainments. However, less time was spent using Windows
applications such as MS Word, MS PowerPoint, Adobe Photoshop and
others.
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FIGURE 1. Percentage of laptop used for several activities
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Besides, data also showed 76% of respondents took enough rest while
operating the laptop. Among the activities carried out while resting are
walking and stretching.

FIGURE 2. Preference selection in positioning the laptop.
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Referring to figure 2, respondents have a tendency to put the laptop on
the floor (55.8%) compared to place on their laps (44.6%) when no desk
facilities available. Meanwhile over half of the respondent (55% to
59%0) will adjust the height of the laptop to get suitable or comfortable
view. 66.3% of the respondents have to bow or bent down their neck
slightly when looking at a laptop screen.

FIGURE 3. The use of external devices
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As in Figure 3 for the use of external devices, 44.6% of respondents
used mouse to control cursor movement. However, still the majority of
respondents depends on the built-in touchpad. Beside mouses, the use
of external keyboard was also very low among respondents, only

15.4% from total users. Related to the kevboard, only 38.8% of
respondents practice appropriate techniques while typing where the
wrist in awkward postures (bending the wrist and stressful motions) and
do not rest on any supports. In addition, they also require moving the
head forward (extreme flexion) when using a laptop (60.4%).

From Table 3, lower back was the highest discomfort reported (59.6%)
and least reported was lower arms (5.8%).

TABLE 3. Body Discomfort Report

Body Region Frequency Percentage (%)
Lower back 143 50.6

Neck 133 55.4

Shoulder 110 45.8

Wrist 74 30.8

Upper back 67 27.9

Elbow 32 13.3

Fingers 31 12.9

Upper arms 15 6.8

Lower arms 14 58

Table 4 shows the relationship between the use of laptop and
musculoskeletal discomfort reported by respondents.

TABLE 4. Association of the practice and musculoskeletal discomfort.

-

Body Region Practice - p-value
Elbow Ad 4.36 *0.03
Upper Back A9 6.19 *0.01
Wrist AlS 6.51 *0.01
Shoulder Alb6 5.26 *0.02

*p < 0.05 = statistical significant

There was significant relationship between elbow discomfort and
question A4 (social media surfing); p < 0.05. Meanwhile, there was
significant relationship between upper back and question A9 that linked
to laptop position selection (put on the floor); p < 0.05. Question AlS
(use external keyboard) also have a significant relationship with wrist
discomfort; p < 0.05. Finally, shoulder discomfort has a significant
relationship with A16 (correct posture of the wrist when typing); p <
0.05.

DISCUSSION
Ergonomic Practices

This study shows that the use of laptops among students is
practically not ergonomic. One of the main reason was the laptop
design characteristics (e.g., small display monitor and built-in
keyboard) that leads to awkward body postures (Hamilton, Jacobs &
Orsmond, 2005; Raps & Nanthavanij, 2008). Thus, laptop user may
experience musculoskeletal symptoms due to the variety of non-
traditional laptop workstation setups that may place their body into
awlkward postures (Harris & Straker, 2000).

In the perspective of the duration of use, majority of respondents
consumed more than three hours per day with frequent interval time for
rest. Spending a lot of time in front of laptop may contribute to the
awlkward body posture which will lead to other ergonomic issues. This
condition was also seen among medical students where prolonged
awkward body posture has created various musculoskeletal problems
(Chavda et al,, 2013). Therefore, even though students take regular
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break time, but due to incorrect body posture, they would still
experience body discomfort.

For the laptop position preference, students are more likely to put
the laptop on the floor than on their lap. Because of this position, they
need to seat and flexes their head or neck to look into the screen. They
also need to move their head forward because the position of the laptop
is below the eye level. This position may generate addition load to
posterior neck muscles. A study by Mechelen, Bongers, Arie, Bouter,
& Wal (2001) found a significant relationship between neck symptoms
and prolonged neck flexion of over 20°.

The use of external devices such as a mouse and kevyboard are still
low. Because of this practice, students only rely on the touchpad and
built in keyboard on the laptop. This condition make them to place their
palms on the surface or on the edge of the laptop. Contact stress on the
hard surface putting pressure on the median nerve that lead to carpal
tunnel syndrome. Moreover, the built-in keyboard is not ergonomically
design leads to the students having the tendency to practice
inappropriate typing techniques. Joint deviation (ulnar or radial) on the
wrist may cause stress on the tendon subsequently pressing on the
median nerve. Furthermore, laptop design promotes constrained body
postures during typing because of small display monitors, flat
keyboards, and the lack of a separate kevboard and monitor position
adjustment (Shin, 2010).

Musculoskeletal Discomfort

Chavda et al. (2013) mentioned that approximately up to 20% of
the students suffered from one of the musculoskeletal problems every
time they work with laptop computer. This study found that females are
more dominant in experiencing body discomfort than males. This
finding has been supported by Mechelen et al. (2001) which mentioned
females have a greater tendency in reporting discomforts or pain than
males.

The lower back discomfort was the highest body discomfort regions
reported by the students. However, through statistical analysis, there
were no significant association between any practices with lower back
discomfort. Body regions that have a significant association with the
practices are elbow, upper back, wrist, and shoulder. It could be
explained that through various body movement such as trunk flexion,
neck flexion, head-down tilt, inward rotation of shoulder, and ulnar
deviation of the wrist (Szeto & Lee, 2002), duration spent time, and
lack use of external devices among users while handling the laptop.

Thus, it is important for the higher learning institutes to develop or
adapt an appropriate guideline for the students or even to the whole staff
about the ergonomic practices while using a laptop. Beside, continuous
education and awareness should be implemented to improve the
knowledge and practice among this community regarding laptop
ergonomics.

CONCLUSION

There were high prevalence of upper extremities musculoskeletal
discomfort complaints among university students who are using a
laptop. Number of hours spent, laptop position and use an external
keyboard shows a significant relationship to musculoskeletal
discomfort. It was suggested that students should learn about
ergonomic practices, schedule their break and stretching exercise in
between tasks to avoid overuse of muscle activity. The university also
should inculcate the awareness on ergonomics aspect to provide the
students with appropriate knowledge.
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Abstract

Sulfur dioxide belongs to sulfiting agent group that is widely used in food products as a preservative. This study
aims to assess the concentration of sulfite in dried fruits and its health risk assessment. Three types of dried fruits:
apricots, raisins and dates were sampled in this study. The results indicated that the dried fruits: apricots, raisins
and dates sold in bulk have higher concentration of sulfite compared to the same fruits sold in package. The mean
concentration for apricots, raisins and dates sold in bulk were 1230.0 mg/kg, 1228.6 mg/kg and 1218.8 mg/kg,
respectively. The reason of this difference could be due to the rate of sulfur dioxide (SO:z) loss which depends on
the food product composition as well as storage temperature. All of dried fruits for both bulk and packaged were
within the permissible limit of Malaysian Food Regulations 1985. Apricots with the highest sulfite concentration in
bulk dried fruits also have the highest ratio of Hazard Index (HI) which is > 1. However, such frequent consumption
of the highest residues was unlikely. Children were the most vulnerable group compared to adult. Consumers
who have allergies for sulfites should caution the intake of dried fruits. Thus, continuous monitoring and stricter

regulation of sulfites use in food products should be in place.

Keywords: Food preservatives, sulfur dioxide, dried fruits, health risk assessment
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INTRODUCTION

Sulfite is a group of sulfur-based compounds that is
capable to release sulfur dioxide (SO2) and they belong to the
group known as sulfiting agents (Garcia-Fuentes et. al.. 2015).
Sulfiting agents are usually used in food products such as dried
fruits, dehydrated vegetables, biscuits, jellies, mustard and
wines (Yilmaz, 2007). Sulfite, with its great efficiency of
preventing oxidation and bacterial growth, is widely used as
food preservatives (Li & Zhao. 2006). Sulfites are commonly
used as they inhibit development of both enzymatic and non-
enzymatic browning in a variety of processing and storage
situations (Altunay & Giirkan, 2015). Sulfites or sulfur act as an
antioxidant to prevent rancidity and as a chemical in attacking
enzyme that can cause ripening, rotting and discoloration which
usually happen in fruits after they are harvested (Gunduz &
Akman, 2015).

Although sulfite is widely used as food additive for
preservation purpose, recently it has drawn much attention
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because of its allergenic effect on hypersensitive people. Sulfur
dioxide released from sulfite can inhibit specific nerve signals.
restrict lung performance and is a direct allergen (Gunduz &
Akman, 2014). The concentration of the sulfur dioxide in foods
is regulated by the food legislations to ensure that the public is
protected against health hazards and fraud in the preparation,
sale and use of food. The maximum permitted levels of sulfur
dioxide in foods are stipulated in the Malaysian Food
Regulations 1985.

METHODOLOGY
Sample Preparation and Sulfite Analysis

The samples were taken from a shop in Shah Alam that
supply many and various dried fruits such as raisins, dates, figs.
prunes, apricots and nuts. Both samples of dried fruits sold in
bulk and packaged were taken. A total of 30 dried fruits samples
were collected. Five samples for each dried fruits of apricots,
raisins and dates sold in bulk and packaging were taken. All of
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the samples were dried in the oven at 70-80°C for 24 hours.
Then. the dried samples were ground to powder. To digest the
sample, 2.5 g of dried samples were added in a 100 mL of beaker
with the alkaline extract solution which is the mixture of ethanol
and sodium hydroxide (NaOH).

Then, the samples were covered to prevent from oxidation
and left overnight. The next day, samples were digested for 10
minutes with ultrasonic bath (300 watt, 50 Hz) at 45°C. The
samples were centrifuged at 4000 rpm for 2 minutes and then
filtered by using a filter paper into 50 ml volumetric flask and
diluted with distilled water. The analysis of sulfite concentration
in dried fruits was conducted with DR5000, a UV-Vis
spectrophotometer.

Health Risk Assessment

Health risk assessment were carried out to identify the
probable risk associated with the exposure of sulfite
concentration in dried fruits among the consumers. To assess the
probable risk of sulfite concentration exposure among
consumer, the estimated daily intake dose (EDI) and hazard
index (HI) were used. Both EDI and HI were calculated using
the following formulas from (Lien et al.. 2016: Lou, 2017):

EDI=Cix IR
BW

where Ci is the concentration of sulfite in dried fruits (mg/kg).
IR represents the food ingestion rate (g/day) which is 18.47
g/day for adult and 12.87 g/day for child while BW is the
average of body weight (adult = 56 kg, child = 20 kg).

The HI value was calculated by the following equation:

HI=EDI
ADI

where ADI is 0.7 mg/kg/BW as set by the Joint Expert
Committee on Food Additive (JECFA). HI ratio < 1 indicates
the risk of sulfur dioxide residues in dried fruits is acceptable
while HI ratio in between 1 to 10 indicates the risk exists,
however, it does not require immediate action. The HI ratio > 10
indicates the risk is at unacceptable levels and immediate action
is needed (Ling et al, 2015).

RESULT AND DISCUSSION

Figure 1 showed that the mean concentration for both bulk and
packaged dried fruits were still under the permissible limit of
2000 mg/kg. There is also significant difference between bulk
and packaged dried fruits. The highest sulfites concentration
was recorded for bulk apricots while the lowest sulfites
concentration was recorded in the dates. Bulk dried fruits
showed a higher concentration of sulphites and the packaged
dried fruits have much lower sulfites concentration in apricots,
raisins and dates.
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Figure 1: The mean concentration of sulfites in dried fruits

The results may be due to the fact that the surface area of the
apricots are bigger than both raisins and dates which contribute
to the absorption of sulfur dioxides from the preservation
process. Moreover, the percentage of dried substance in apricot
is 18-28% (Hojat Ahmadi, 2008). The rate of sulfur dioxide
(SO2) loss also depends on the food product composition as well
as storage temperature (Cos et al., 2013). The storage of dried
fruits is also a factor as they are very delicate to biochemical
changes due to its low water content. Thus, the qualitative
changes of colour and sensory characteristics of packaged dried
fruits are influenced by the type, combination as well as the
barrier features of the packaging materials (Gvozdenoviii et al..
2007). Consumers can also be aware of sulfite content where it
should be labelled on packaged dried fruit.

Comparison with Selected Regulations

Table 1 shows the details of the sulfites that were being tested
in dried fruits compared with selected regulations and law.

Table 1: Comparison of sulfites concentration and selected
regulations.

Types Concentration of sulfites in Food CODEX | European
dried fruits mg/kg (mean) Regulations General Directive
1985 Standard 95/2/EC
Apricots | Rasins | Dates (mg/kg) for Food (1995)
Additives (mg/'kg)
(mg/kg)
Bulk 1230.0 12286 | 12188 2000 1000 2000
Packaged 1086.4 11634 | 1138.0 2000 1000 2000

The results obtained from the laboratory analysis showed that
all of dried fruits for both bulk and packaged were still under the
permissible limit of Malaysian Food Regulations 1985.
However, in comparison with CODEX standard of
concentration of sulfites in dried fruits, all the samples exceed
the permissible limit of 1000 mg/kg. The sulfites concentrations
also were compared with the European Parliament and Council
Directive No 95/2/EC under ANNEX III on the Conditionally
Permitted Preservatives and Antioxidants. According to this
legal standard, the maximum level of SO in dried fruits is 2000
mg/kg which is also within permissible level.

Health Risk Assessment

Health risk assessment was assessed between two population
groups which are adults and children to know the risk between
these two populations of various ages. The assumed ages of
adult population were between 35-65 years while the children
population were between 4-18 years.
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Table 2: The Estimated Daily Intake (EDI) of dried fruits
between two population groups and total Hazard Index (HI)

Types of dried Groups Population EDI HI
fruits
Apricots Bulk Adult 378.64 540.91
Child 791.51 1130.73
Packaged Adult 334.43 477.76
Child 699.10 998.71
Raisins Bulk Adult 378.20 540.29
Child 790.60 1129.43
Packaged Adult 358.13 511.62
Child 748.65 1069.50
Dates Bulk Adult 375.19 535.99
Child 784.30 1120.43
Packaged Adult 350.31 500.45
Child 732.30 1046.15

Both population groups, adults and children showed that
the HI ratio are more than 10 which indicates that the risk are at
unacceptable level and required immediate actions. It means that
there may be a significant potential health effects for the
consumers who were eating the dried fruits. A high HI value in
dried fruits for adult with 1662.320 and children with 3742.380
was also found in China (Lou, 2017). However, such critical
intake events were unlikely where frequent consumption of the
highest residues and extreme consumption events must take
place. Sulfite exposure is more risky to people with allergy
reaction towards sulfur dioxide as sulfites can also result in
debility. seizures and death as the effect may be directed to the
central nervous system and also detoxified in the liver and lungs
(Niknahad & O’Brien, 2008). Sulfites can cause breathing
difficulties, asthma, anaphylaxis, sneezing, swelling of the
throat, hives and migraine (Bai et. al., 2013).

CONCLUSION

As a conclusion, dried fruits sold in bulk showed a higher mean
concentration of sulfites compared to packaged dried fruits. All
of dried fruits for both bulk and packaged were within the
permissible limit of Malaysian Food Regulations 1985. The
Hazard Index (HI) value also stated that children consume in
bulk dried fruits are more wvulnerable to the sulfites
concentration. This group requires more attention on the
consumption of dried fruits. Apricots have the highest sulfites
concentration compared to raisins and dates. Children must be
monitored thoroughly when consuming dried fruits as they are
the vulnerable group to adverse health effects. In addition,
consumer who have allergies for sulfites must be cautious with
the intake of dried fruits.
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Abstract

The foggers of the Vector Unit in the Ministry of Health (MOH) are always at risk of being exposed to danger due
to the handling of hazardous chemicals which may cause organophosphate poisoning. Study was performed to
study the impact of health practice to the cholinesterase level among the foggers and to determine the association
between them. Baseline and periodic blood cholinesterase test from a total of 35 foggers from vector unit of
Pejabat Kesihatan Kawasan Kota Kinabalu was taken and a set of questionnaires, (KKM/BKP/OHU/08) that was
adapted from the Occupational Safety & Environmental Unit, MOH was distributed to the respondents to
determine their health practice. The compliance to personal protective equipment (PPE) during the mixing of
pesticide and fogging activity showing higher cholinesterase percentage reduction are among foggers who did
not used PPE. It shows that those who used PPE are less exposed to organophosphate (OP) pesticide compared
to foggers who did not use PPE. Besides that, foggers who takes bath and change clothes after fogging are less
exposed than those who do not as higher percentage of cholinesterase reduction are among those not taking
their bath. In addition, fogging against the direction of the wind has higher exposure among foggers towards
organophosphate compared to those not fogging against the direction as higher percentage of cholinesterase
reduction are among foggers who fog against the wind direction. Hence, level of exposure towards
organophosphate pesticide among foggers has strong association with the health practices.

Keywords: Foggers, blood, cholinesterase, organophosphate poisoning

© 2020 MAEH Research Centre
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INTRODUCTION

The foggers are exposed to pesticides since thev are directly
involved with organophosphate pesticides usually due to the fogging
activities especially when there is occurrence of dengue outbreak.
There are 35 foggers working at Vector Unit, Pejabat Kesihatan
Kawasan Kota Kinabalu who need to be given appropriate preventive
measures and they undergone medical surveillance to protect them
from occupational diseases. Malaysia is a developing country and in
order to develop local interventions, surveillance on exposure and
illness among the pesticide-exposed workers is needed (Weselling et al
1997).

According to Cruz et al (2003), many research work has looked on
pesticide residues and its cumulative effect on human beings in the
developed countries. Such studies are needed to observe and monitor
the exposure of organophosphate pesticides towards foggers locally.
Medical surveillance should be conducted from time to time so that the
foggers can prevent organophos-phate poisoning and get early
treatment before it gets worse.

METHODOLOGY

The study design that was used in this study was a cross-sectional
study. The sampling method that was used in this study was purposive
sampling. Purposive sampling is utilized as only foggers of vector unit
(n=35) of Pejabat Kesihatan Kawasan Kota Kinabalu were taken for
this study. Medical Officer, entomologist, and staffs from vector unit
who are not involved with fogging activities were not included in this
study. All foggers were taken respondents to determine how their
practice confributes to their cholinesterase level percentage reduction
which shows their level of exposure towards organophosphate
pesticide. The respondents were involved in the fogging activities since
dengue is endemic at Kota Kinabalu and all the foggers are highly
exposed to organophosphate pesticide especially during dengue
outbreak. To determine the fogger’s level of exposure towards
organophosphate and to detect any occurrence of toxication,
cholinesterase test was conducted through baseline and periodic blood
sampling. Cholinesterase test is known as a primary biomarker in
organophosphate exposure and poisoning (Ng et al 2009). Blood
sampling was conducted by a trained nurse. Baseline sampling was
conducted after 14 days without any exposure to organophosphate
pesticide, and periodic sampling was taken in the period of 24 hours of
their exposure to fogging activity. An established questionnaire was
distributed to the respondents which was adapted from the
Occupational Health and Environmental Unit, Ministry of Health
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(KKM/BKP/OHU/08) to associate between the health practice of the
foggers and their cholinesterase percentage reduction. The data was
analysed using SPSS version 20.

Cholinesterase reduction (%) = [(BL-PL)/BL] % 100 (1)

*BL = Baseline level, PL = Periodic level

RESULTS AND DISCUSSION
Demographics of respondents

Table 1 shows demographic of the respondents who are involved in
this study. All respondents are working adults from age 20 to maximum
age for government worker of 60 years old, where 74% of them are
below 40 vears old. As for gender, male make up for 85.7% of the
respondents, while female is 14.3%. 34 out of 35 of the respondents are
native Sabahan. Most of them are married (82.9%). As for education
level, 11.4% of the respondent has lower secondary qualification
(PMR), 40% possessed upper secondary certification (SPM), 22.9%
has advanced certification and 25.9% hold a diploma from tertiary
education institution. All 35 respondents are from 5 different job
designation, where 8 (22.9%) of them are Penolong Pegawai Kesihatan
Persekitaran (Assistant Environmental Health Officer), 15 (42.9%) are
Pembantu Kesihatan Awam (Public Health Assistant), 8 (22.9%) are
Pembantu Awam (PRA), 2 (5.7%) drivers and 2 (5.7%) Pekerja
Sambilan Harian (PSH / Part time daily worker).

Table 1 Respondents demographics.

Respondent’s Information n (%)
Age

20-29 11 (31)
30-39 15 (43)
=40 9 (26)
Gender

Male 30 (85.7)
Female 5(14.3)
Race

Malay 1(2.9)
Native Sabahan 34 (97.1)
Marital Status

Single 6(17.1)
Married 29 (82.9)
Education

PMR 4(11.4)
SPM 14 (40)
Certificate 8(22.9)
Diploma 9(25.7)
Designation

Penolong Pegawai Kesihatan Persekitaran 8(22.9)
Pembantu Kesihatan Awam 15(42.9)
PRA 8(22.9)
Driver 2(5.7)
PSH 2 (5.7)

Personal Protective Equipment (PPE)

Table 2 below shows the median for cholinesterase percentage
reduction for the respondents that used rubber gloves during pesticide
mixing are 4.1 (8.58) and those not involved 3.35 (10.38) with the p-
value 0.723 which is not significant. The median for cholinesterase
percentage reduction for the respondents that used chemical gloves
during mixing of pesticide is 0 (1.48) and those not using it is 8.5(4.5)
with the p-value 0.006 which is significant. The median for
cholinesterase percentage reduction for the respondents that used
goggles during mixing of pesticide are 0.34 (5.3) and those not using it
is 8.5 (4.5) with the p-value 0.005 which is significant.

The median for cholinesterase percentage reduction for the
respondents that used safety shoes during mixing of pesticide are 0.67
(5.3) and those not using it is 9.75 (5.52) with the p-value 0.006 which

is significant. The median for cholinesterase percentage reduction for
the respondents that used face mask during mixing of pesticide are 1.14
(6.27) and those not using it is 8.5 (5.1) with the p-value 0.031 which
is significant. The median for cholinesterase percentage reduction for
the respondents that used coverall during mixing of pesticide are 0
(4.95) and those not using it is 8.5 (5.9) with the p-value 0.003 which
is significant. Therefore, this shows the usage of chemical gloves,
goggles, safetv shoes, face mask, coverall during mixing of pesticide
has a significant association with the cholinesterase reduction as a
higher percentage of cholinesterase percentage reduction are among
those not using the personal protective equipment.

Table 2 Relationship of PPE usage during mixing of pesticide with the
cholinesterase reduction percentage.

PPE used Cholinesterase Z Statistic P value
during % reduction

chemical Median IQR *

mixing

Rubber glove

Yes 4.1 (8.58) -0.355 0.723
No 3.35(10.38)

Chemical

glove 0(1.48) -2.727 0.006
Yes 8.5 (4.5)

No

Goggles

Yes 0.34 (5.3) -2.790 0.005
No 8.5 (4.5)

Safety shoes

Yes 0.67 (5.3) -2.770 0.006
No 9.75 (5.52)

Face mask

Yes 1.14 (6.27) -2.157 0.031
No 8.5 (5.1)

Coverall

Yes 0 (4.95) -2.958 0.003
No 8.5 (5.9)

@ skewed to the right; ® Mann-Whitney test; IQR = Interquartile range

Table 3 below shows relationship of PPE usage during fogging with the
cholinesterase reduction percentage. The median for cholinesterase
percentage reduction for the respondents that used rubber gloves during
fogging is 2.4 (7.55) and those not using 9.5 (15.6) with the p-value
0.029 which is significant. The median for cholinesterase percentage
reduction for the respondents that used chemical gloves during fogging
is 0 (4.58) and those not using 5.3 (9.35) with the p-value 0.046 which
is significant. the median for cholinesterase percentage reduction for
the respondents that used goggles during fogging is 0.835 (6.6) and
those not using 10.2 (7.6) with the p-value 0.002 which is significant.
The median for cholinesterase percentage reduction for the respondents
that used safety shoes during fogging is 0.835 (6.27) and those not using
10.2 (6.8) with the p-value 0.003 which is significant. The median for
cholinesterase percentage reduction for the respondents that used face
mask during fogging is 3.9 (8.5) and those not using 10.65 (33.38) with
the p-value 0.034 which is significant.

The median for cholinesterase percentage reduction for the
respondents that used coverall during fogging are 0 (6.27) and those not
using 8.6 (6.6) with the p-value 0.002 which is significant. Therefore,
all the usage of personal protective equipment that is rubber gloves,
chemical gloves, goggles, safety shoes, face mask and coverall has a
significant association with the cholinesterase reduction as a higher
percentage of cholinesterase percentage reduction are among those not
using the personal protective equipment.

Both table 2 and table 3 demonstrates that foggers who used PPE
during mixing and/or during fogging has less exposure towards
organophosphate pesticide compared to those foggers who do not used
PPE as higher percentage of cholinesterase percentage decrease are
observed among those who don’t use PPE. Results in this study is in
agreement with the study done by Hoffman et al. (2010) which
indicates that the incident of cases and exposure among non-
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compliance PPE workers was higher compared to compliance PPE
workers.

Table 3 Relationship of PPE wusage during fogging with the
cholinesterase reduction percentage.

PPE used Cholinesterase Z Statistic P value
during % reduction

fogging Median IQR *

Rubber glove

Yes 2.4 (7.55) -2.190 0.029
No 9.5 (15.6)

Chemical

glove 0 (4.58) -1.994 0.046
Yes 5.3 (9.35)

No

Goggles

Yes 0.835 (6.6) -3.025 0.002
No 10.2 (7.6)

Safety shoes

Yes 0.835 (6.27) -2.939 0.003
No 10.2 (6.8)

Face mask

Yes 3.9(8.5) -2.117 0.034
No 10.65 (33.38)

Coverall

Yes 0(6.27) -3.029 0.002
No 8.6 (6.6)

2 skewed to the right; ® Mann-Whitney test; IQR = Interquartile range

Fogging Direction

Based on Table 4, it shows that foggers who fog against the
direction of the wind has higher exposure towards organophosphate
pesticide compared to foggers who do not fog against the wind as
higher percentage of cholinesterase declination are among those who
fog against the wind. Proper training on fogging is essential as the
people who work with pesticides should receive proper training in their
safe use of chemicals. A study by Levesque et al. (2012) indicates that
workers who received training would increase the compliance of
wearing PPE and safe practice, subsequently would reduce the harmful
effect of pesticide.

Table 4 Relationship of fogging direction with the cholinesterase
percentage declination.

Fogging Yes No

against the Median Median Z Statistic P Value®
wind direction (IQR) ® (IQR) ®

Cholinesterase 8.7 2.4 (8.5) -1.985 0.047

% reduction (31.03)
@ skewed to the right; "Mann-Whitney test; IQR = Interquartile range

Self Cleaning

Table 5 shows that foggers who took their bath and change clothes
after fogging has less exposure towards organophosphate pesticide
compared to those who did not take their bath and change clothes after
fogging as higher cholinesterase percentage reduction is among those
who did not take their bath and change clothes after fogging. Improper
practices, such as infrequent changing of clothes, inadequate washing,
or eating and smoking while wearing contaminated clothing, increase
the probability of exposure to pesticides. According to Azmi et al
(2006), the exposure of pesticides normally happens during the mixing
and loading of the equipment, during the spraying and also occur during
improper handling. The workers who use pesticides have only small
knowledge or information about the right way to use or even the
precautions needed when handling with pesticides. The risk of exposure
would increase if they do not practice even the simplest hygienic and
protective measures (Maroni et al 2006).

Table 5 Relationship of taking bath and change clothes after fogging with
the cholinesterase percentage declination.

Bath & change Yes No

clothes after Median Median Z Statistic P Value®
fogging activity  (IQR) ® (IQR)®

Cholinesterase  0.84 10.90(3.85) -4.47 < 0.001
% reduction (5.00)

2 skewed to the right; "Mann-Whitney test; IQR = Interquartile range

Giving an education on the importance of self-cleaning after
fogging among foggers is essential as stated by Mancini et al. (2009)
that education of workers for preventive counter measures is one of the
most important measwes for reducing the organophosphate’s
occupational poisoning exposure and poisoning. Although self cleaning
such as taking bath and changing cloth after fogging seems like a simple
act, it does have impact on exposure to pesticides as been shown by the
cholinesterase reduction among respondents. Following hygiene
practices such as bath and changing clothes are among 4 safety behavior
in using pesticides besides using personal protective equipment (PPE),
appropriate practices in pesticide use and avoiding health risks
(Sharifzadeh et al., 2019).

CONCLUSION

As a conclusion, health practice has a great impact with the
cholinesterase percentage declination among the foggers. This study
shows the significance of conducting medical surveillance among the
healthcare workers especially the foggers. This study had also managed
to detect a fogger with severe poisoning level which also gives a
justification of the needs of sufficient PPE among the foggers to keep
them protected from organophosphate poisoning. The usage of personal
protective equipment, the fogging technique, and the cleaning process
are all the aspects of health practice that has a great impact on the level
of cholinesterase. The management should focus on ensuring the
adequate supply of PPE, giving sufficient education on handling
pesticides and providing adequate shower rooms. On the other hand,
the supervisors should ensure the compliance to the usage of PPE
among the foggers and the foggers themselves should apply the health
practice in their daily routine. As the impact of health practices is
significant and essential among the foggers, everyone should play their
role in apply in health practice in order to decrease the exposure of
organophosphate pesticide among the foggers. Besides the compliance
to PPE, all intervention based on the Hierarchy of Control should be
carried out together. Therefore, health practice should be emphasis
among all foggers in vector unit in order to protect them from
organophosphate pesticide poisoning.
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Abstrak

Pasar merupakan salah satu kawasan di perbandaran yang sering menjadi kawasan hurungan atau infestasi tikus
dan masalah ini sering dilaporkan di media massa. Tikus juga merupakan makhluk perosak bukan sahaja boleh
merosakan malah adalah punca merebaknya penyakit. Menjadi tanggungjawab peniaga di pasar-pasar untuk
mengawal kehadiran tikus ini ke pasar-pasar bagi memastikan kawasan premis pasar mereka selamat. Kajian ini
dijalankan bagi melihat persepsi para peniaga dalam mengawal kehadiran tikus di pasar. Kajian ini melibatkan
56 orang responden iaitu peniaga dari dua kawasan kajian iaitu Pasar Moden Seksyen 6 dan Pasar Moden
Seksyen 16, Shah Alam. Kajian menggunakan borang soal selidik dan data dianalisis menggunakan perisian
Statistical Packages For Social (SPSS) versi 21.0. Statistik deskriptif seperti frekuensi, min dan sisihan piawai
digunakan untuk mengenalpasti tahap keberkesanan pemboleh ubah yang dikenalpasti dan paling dominan
dalam kawalan tikus oleh responden. Dapatan kajian menunjukan perancangan pemasangan perangkap tikus
adalah aspek yang paling dominan iaitu min keseluruhan adalah 4.05 (SD = 0.648) berbanding aspek lain.
Dapatan kajian juga menunjukan tidak terdapat perbezaan yang signifikan (a = 0.05) antara Pengetahuan
Berkaitan Tikus (p = 0.676), Perancangan Pemasangan Perangkap Tikus (p = 0.666), Pembersihan Pasar dan
Rekabentuk (p = 0.138) dan Kerjasama dengan PBT (p = 0.616) dengan kawasan pasar moden berkaitan. Oleh
itu disarankan agar para peniaga meningkatkan lagi kesedaran berkaitan kawalan tikus. PBT pula periu
meningkatkan lagi promosi pendidikan kesihatan berkaitan kawalan tikus. Kerjasama yang lebih baik amat
digalakan antara peniaga dan PBT agar perkara yang dirancang dan dilaksanakan dapat dilakukan dengan
sempurna.

Katakunci: kawalan tikus, kerjasama PBT, pasar, penyakit, perangkap tikus.

© 2020 MAEH Research Centre.
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PENDAHULUAN

Kacau ganggu berpunca dari kehadiran tikus Kacau
ganggu berpunca dari kehadiran tikus merupakan masalah yvang
sering menjadi perbualan di kawasan perbandaran pada masa
kini. Masalah tikus di bandar dengan kadar infestasinya yang
tinggi mengganggu kesejahteraan dan kualiti hidup manusia
disekitarnya. Tikus secara amnya hidup berdekatan dengan
manusia dan sering bergantung kepada habitat manusia untuk
mendapat keperluan makanan, air, tempat tinggal dan ruang
kawasan rayaunya dan ia juga mampu menyebarkan penyakit
dan menyebabkan masalah kesihatan awam sebagai pembawa
kira-kira 40 penyakit (Gratz, 1999; Dykstra, 1962). Penyakit
yvang sering dilaporkan berpunca daripada tikus ialah penyakit
kencing tikus (leptospirosis), penyakit hawar (plague). tvphus,
hanta viral, keracunan makanan (salmonelosis) dan pelbagai

lagi penyakit lain. Penyakit bawaan tikus yang paling mendapat
perhatian di Malaysia ialah leptospirosis dan keracunan
makanan disebabkan salmonella (Subramaniam ef. al.. 2009
Hashim. 1998). Kawasan yang mempunyai infestasi tikus vang
tinggi berpotensi mendatangkan bahaya kepada makanan
dengan menyebarkan bakteria patogen. Menurut Sawei ef. al.
(2013). pengesanan bakteria patogen makanan perlu dilakukan
bagi memastikan setiap makanan yang dipasarkan atau dimakan
bebas daripada pencemaran.

Pilihan makanan yang banyak biji-bijian seperti kekacang,
beras dan jagung lebih disukai oleh tikus daripada vang lain.
Seekor tikus dapat merosakan 283kg padi per hari atau 103
batang padi bunting per hari. Tikus juga amat menggemari isi
ubi seperti ubi kayu, kentang. Tikus juga gemar memakan
serangga. Tikus mendapatkan makanan bagi pertumbuhan dan
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sumber tenaga. Tikus memerlukan makanan setiap hari kira-kira
10% dari berat badannya. Ini bergantung kepada kandungan air
dan gizi dalam makanannya. Setiap makanan yang ditemui akan
dihidu atau dirasai terlebih dahulu sebelum membawa pulang
atau memakan terus (Stroud, 1982).

Di pasar terdapat pelbagai sumber makanan seperti bijiran,
sayuran, daging dan sebagainya yang memudahkan tikus
memperolehi makanannya. Tambahan pula sekiranya kawasan
pasar vang tidak diuruskan sempurna serta sikap segelintir
peniaga dan pengunjung yang tidak mengamalkan penjagaan
kebersihan pasar yang baik seperti pelupusan sampah yang tidak
betul. menyumbangkan lagi kepada peningkatan jumlah vektor
pembawa penyakit ini dan akhirnya mengganggu kawasan
penduduk disekitarnya (Olalekan, 2014). Terdapat juga para
peniaga yang tidak membuang sampah sarap di tempat yang
disediakan dengan betul dan rumah sampah vang tidak dijaga
bersih serta tidak dikutip mengikut jadual juga menyumbang
berlakunya perkara ini. Menurut Muhammad (2016), peniaga di
pasar perlu menjaga kawasan pembuangan sampah, tidak
membuang sampah merata-rata, sentiasa mengingatkan
pengunjung menjaga kebersihan dan bekerjasama dengan
pekerja pembersihan.

Aduan berkaitan pasar vang kotor dan terdapatnya infestasi
tikus sering dilaporkan di media massa. Malah pengunjung
pasar juga membuat aduan berkaitan tikus yang mereka lihat
ketika membeli belah di pasar kepada Pihak Berkuasa Tempatan
(PBT). Perkara ini perlulah diberi perhatian sewajarnya oleh
peniaga kerana mereka adalah orang yang sentiasa berada di
kawasan pasar. Para peniaga perlu bertanggungjawab sesama
mereka dan juga pengunjung dalam menangani perkara ini.
Peniaga atau pengunjung pasar yang membuang sampah
merata-rata meninggalkan sisa-sisa sampah sarap seperti sisa
makanan akhirnya menyebabkan kehadiran tikus. Selain itu
peniaga vang tidak membersihkan premis mereka dengan betul
serta membiarkan longkang tersumbat menambahkan lagi
masalah terhadap perkara ini. Para peniaga juga perlu
bekerjasama dengan PBT bagi pengurusan sampah seperti
membuang sampah dengan betul di tempat vang disediakan
(Aperta, 2016).

Pengetahuan terhadap LILATI (Lipas, Lalat dan Tikus)
perlu diberi perhatian. Peniaga perlu mengetahui tabiat-tabiat
tikus, kemampuan fizikal tikus dan mengetahui tempat mereka
mendapatkan makanan. Peniaga perlu sentiasa memantau
keadaan premis mereka dari diganggu tikus dan mengelakan
tikus sebagal punca pencemaran makanan, lebih-lebih lagi
menurut Linzey (1998), tikus mempunyai daya pergerakan yang
sangat tangkas. Bagi peniaga yang tidak menjual bahan
makanan, mereka juga perlu mengetahui tabiat-tabiat tikus yang
boleh merosakan. Pemasangan perangkap dengan pelbagai jenis
perangkap termasuk penggunaan bahan kimia perlulah
bersesuaian dengan kawasan habitatnya. Beberapa kaedah telah
dikembangkan untuk mengendalikan tikus seperti cara kawalan
persekitaran, penggunaan kultur, fizik, mekanikal. kawalan
biologi, dan bahan kimia seperti racun (Priyambodo, 2003).

Peniaga di pasar-pasar ini perlu mematuhi setiap keperluan
kebersihan premis seperti jualan makanan di mana mereka perlu
mematuhi Akta Makanan 1983 dan Peraturan-Peraturan
Kebersihan Makanan 2009. Selain itu peniaga perlu juga
mematuhi Akta Kerajaan Tempatan 1976 melalui Undang-
undang Kecil Pasar dan Undang-Undang Kecil Pelesenan

Establisymen Makanan vang disediakan oleh PBT. Menurut
Nee (2011), makanan mengandungi nutrien yang diperlukan
oleh mikroorganisma dan mungkin terdedah kepada
pencemaran dari air, udara. habuk. peralatan, kumbahan,
serangga, tikus dan pekerja itu sendiri. Dengan itu, aspek
kebersihan premis menjual makanan sama ada sedia dimasak
atau bahan mentah di pasar perlu diberi perhatian oleh PBT
dengan mensyaratkan setiap peniaga menghadiri Kursus
Pengendali Makanan berkaitan kebersihan (Acikel et. al., 2008)
bagi mendapatkan Sijil Latihan Pengendali Makanan (SLPM)
seperti vang telah disyaratkan oleh Kementerian Kesihatan
Malaysia (KKM). Semua PBT pada masa kini telah
mengklasifikasikan tikus sebagai perosak kesihatan awam dan
melaksanakan kawalan tikus sebagai sebahagian daripada fungsi
kesihatan awam agensi mereka dan PBT boleh mengenakan
bayaran terhadap kawalan yang dilakukan (Murphy & Oldbury,
2002).

Oleh itu, objektif kajian ini ialah menganalisis persepsi
peniaga di kawasan kajian terhadap perkara-perkara berkaitan
kawalan tikus. Selain itu kajian ini juga melihat sama ada
terdapat perbandingan antara para peniaga dari kawasan kajian
dengan beberapa pemboleh ubah dalam melaksanakan kawalan
tikus ini. Kajian ini hanya memfokuskan kepada empat aspek
pemboleh ubah vang dikenalpasti selaras dengan tujuan kajian
iaitu pengetahuan berkaitan tikus, pemasangan perangkap tikus,
pembersihan pasar dan reka bentuk serta kerjasama dengan
PBT.

BAHAN DAN KAEDAH

Lokasi dan Rekabentuk Kajian

Kajian ini dijalankan ke atas para peniaga pasar yang
berniaga di Pasar Moden Seksyen 6 dan Pasar Moden Seksyen
16. Shah Alam. Pemilihan pasar ini berikutan kedua-dua
kawasan tapak pasar ini telah lama wujud di Shah Alam dan
telah dinaik taraf menjadi Pasar Moden dan kawasan ini juga
sering terdapat aduan kehadiran tikus oleh orang awam kepada
PBT serta mendapat perhatian di media massa. Pengkaji telah
melakukan pemerhatian terlebih dahulu terhadap kedua-dua
kawasan kajian ini. Kedua-dua pasar ini diurus selia di bawah
pentadbiran Majlis Bandaraya Shah Alam (MBSA). Kajian yang
dijalankan adalah berbentuk tinjauan menggunakan borang soal
selidik dan responden adalah di kalangan peniaga vang
menyewa premis pasar berkenaan. Bilangan responden kajian
adalah berdasarkan dari senarai bilangan penyewa vyang
menyewa premis di ruang pasar berkaitan melalui PBT yang
menguruskan pasar-pasar tersebut. Terdapat 112 unit premis di
Pasar Moden Seksyen 6 dengan hanya 74 unit premis yang
disewa termasuk sewaan melebihi satu unit pasar
Walaubagaimanapun, hanya 57 orang penyewa sahaja yang
menjalankan operasi perniagaan di pasar moden ini. Manakala
bagi Pasar Moden Seksyen 16, terdapat 52 unit premis dengan
bilangan penyewa adalah 41 orang termasuk yang menyewa
melebihi satu unit premis dan kesemua mereka menjalankan
operasi perniagaan. Jumlah bilangan responden ini adalah
seperti vang dinyatakan mengikut Sekaran & Baugie (2016)
iaitu adalah memadai bagi tujuan analisis dengan saiz
pensampelan vang sesuai di antara 31 hingga 500 orang.
Kesemua responden yang menyewa dan menjalankan operasi
perniagaan di premis pasar berkenaan telah diedarkan borang
soal selidik dan responden juga mempunyai ruang masa untuk
menjawab soalan yang diberikan selama 2 minggu. Semua

OPEN 8ACCESS Freely available online 13



responden terdiri dari peniaga yang menjalankan pelbagai jenis
perniagaan antaranya seperti makanan, jualan ayam dan daging,
sayuran dan buah-buahan, kedai runcit termasuk jualan santan,
cili dan kedai jahit. Kajian di lapangan ini telah dijalankan antara
April hingga Mei 2017.

Instrumen Kajian

Penyelidik telah membangunkan instrumen borang soal
selidik dengan berpandukan adaptasi daripada beberapa kajian
berkaitan kawalan tikus (Murphy & Oldbury, 2002;
Subramaniam ef. al. 2009; Olalekan, 2014; Corrigan. 1998).
Borang soal selidik mengandungi dua bahagian. Bahagian
pertama iaitu Bahagian A mengandungi 12 soalan bagi
mendapatkan maklumat demografi para peniaga. Bahagian
kedua iaitu Bahagian B mengandungi 4 pemboleh ubah iaitu
Pengetahuan Berkaitan Tikus (6 soalan), Pemasangan
Perangkap Tikus (3 soalan), Pembersihan Pasar dan Reka
Bentuk (6 soalan) dan Kerjasama Dengan PBT (5 soalan).
Kenyataan atau pandangan yang diberikan ditentukan darjah
persetujuan 5 skala oleh responden di mana ianya diukur
menggunakan skala likert iaitu (1= sangat tidak setuju (STS), 2
= tidak setuju (TS), 3 = tidak pasti (TP), 4 = setuju (S) dan 5 =
sangat setuju (SS). Data yang diperolehi daripada kajian ini
dianalisa secara deskriptif menggunakan frekuensi dan
peratusan bagi menganalisis hasil dapatan kajian. Skor min bagi
setiap pemboleh ubah ditentukan dengan menggunakan julat
skor min berdasarkan skala vang ditujukan di Jadual 1. Ujian-t
digunakan bagi melihat perbezaan pemboleh ubah dengan pasar
moden berkenaan.

Jadual 1. Penentuan Tahap Pemboleh Ubah Berdasarkan
Pengkelasan Skala Skor Min

Nilai Tahap
1.00-1.89 Sangat Rendah
1.90 - 2.69 Rendah
2.70-3.49 Sederhana
3.50-4.29 Tinggi
4.30-5.00 Sangat Tinggi

Sumber: Sumber: Ibrahim & Don (2014)

HASIL KAJIAN DAN PERBINCANGAN
Data Demografi

Seramai 32 orang responden dari Pasar Moden Seksyen 6
dan 24 orang responden lagi dari Pasar Moden Seksyen 16 telah
menyertal kajian ini. Merujuk pada Jadual 2, jumlah responden
dari Pasar Moden Seksyen 6 adalah seramai 32 orang (57%) dan
Pasar Moden Seksyen 16 pula seramai 24 orang (43%).
Responden lelaki yang terlibat adalah seramai 34 orang (61%)
dan perempuan adalah 22 orang (39%). Responden dikalangan
bangsa, bangsa melayu seramai 50 orang (89%). cina 4 orang
(7%) dan india 2 orang (4%). Seramai 53 orang (95%)
responden adalah warganegara Malaysia dan hanya 3 responden
(5%) bukan warganegara iaitu dari Indonesia. Status pekerja
vang terlibat terdiri dari kalangan pekerja iaitu 35 orang (63%)
dan pekerja biasa adalah seramai 21 orang (37%). Tahap
pendidikan tertinggi adalah dari sekolah menengah iaitu seramai
33 orang (59%) diikuti dari kolej/universiti seramai 12 orang
(21%) dan sekolah rendah pula seramai 11 orang (20%).
Responden yang telah berniaga melebihi 21 tahun ke atas adalah
seramai 19 orang (34%) manakala kurang dari 5 tahun adalah

seramai 9 orang (16%). Jenis premis yang terlibat berasaskan
makanan adalah 42 buah premis (75%) dan bukan makanan pula
ialah 14 buah (25%). Dari 42 buah premis makanan hanya 10
buah (24%) premis makanan pekerjanyva telah lengkap
mempunyai SLPM manakala 32 orang (76%) pekerja masih
belum menerima sijil ini.

Jadual 2. Data Demografi Responden

N %
Pasar Moden Pasar Moden 32 57
Seksyen 6 24 43
Pasar Moden
Seksyen 16
Jantina Lelaki 34 61
Perempuan 22 39
Bangsa Melayu 50 89
Cina 4 7
India 2 4
Warganegara Malaysia 53 95
Lain-lain 3 5
(Indonesia)
Status Kerja Majikan 35 63
Pekerja 21 37
Tahap Pendidikan Sekolah Rendah
Sekolah 11 20
Menengah 33 59
Kolej / 12 21
Universiti
Tempoh Berniaga 5 Ke bawah
6 Tahun — 10
Tahun 9 16
11Tahun— 15 11 20
Tahun 9 16
16 Tahun — 20 8 14
Tahun 19 34
21 Tahun Ke
atas
Jenis Premis Berasaskan 4 75
Makanan 14 )5
Bukan Makanan -
Pekerja Mempunyai Ya 10 24
Sijil (Sijil Latihan Tidak 32 76
Pengendali
Makanan)*

*Hanya premis berasaskan makanan sahaja menjawab soalan i

Adalah menjadi keperluan wajib setiap peniaga yang
menjual makanan berasaskan makanan sama ada makanan sedia
dimakan atau bahan mentah perlu mendapatkan Sijil Latihan
Pengendali Makanan (SLPM) melalui Kursus Latihan
Pengendali Makanan. Menurut Kamal ef. al. (2015). mengikut
Akta Makanan 1983 (Akta 281), menjadi kewajipan kepada
semua pengendali makanan untuk menyertai latihan ini. jika
tidak ia adalah satu kesalahan kepada premis makanan tersebut.
Menurutnya lagi latihan ini menekan juga cara mengawal
makhluk perosak seperti tikus yang boleh menyebabkan
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makanan tercemar melalui najis dan urin yang ditinggalkan di
sekitar kawasan premis. Dapatan kajian mendapati 10 peniaga
dari jumlah keseluruhan 42 peniaga masih tidak terdapat sijil ini.
Perkara ini perlu diberi perhatian oleh PBT berkaitan dan ini
merupakan salah satu syarat memulakan perniagaan.

Pengetahuan Berkaitan Tikus

Jadual 3 menunjukkan taburan responden mengikut
peratusan dan min bagi persepsi terhadap pengetahuan berkaitan
tikus. Hasil daripada analisis didapati pernyataan “Tikus
merupakan haiwan yang perlu dicegah pembiakannya di pasar”
mencatatkan min tertinggi iaitu min 4.29 dan sisihan piawainya
adalah 1.091. Terdapat sebanyak 55.4% sangat setuju. 32.1%
setuju manakala hanya 7.1% sahaja responden yang sangat tidak
setuju dan 5.4% tidak pasti.

Min yang sama dicatatkan bagi pernyataan ““Tikus dapat
hidup di kawasan pasar kerana terdapatnya sumber makanan
vang tidak diuruskan sisanya dengan betul” iaitu 4.29 dan
sisihan piawainya pula adalah 0.780. Terdapat sebanyak 42.9%
sangat setuju, 46.4% setuju manakala hanya 1.8% sahaja
responden yang sangat tidak setuju dan 8.9% tidak pasti.

Bagi pernyataan “Dalam program pendidikan kesihatan,
pengawalan tikus seringkali diingatkan kepada peserta yang
hadir” mendapat skor min yang sederhana iaitu 3.64. Bagi
pernyvataan ini sebanyak 14.3% sangat setuju, 39.3% setuju
manakala hanya 1.8% sahaja responden yang sangat tidak setuju
dan 44.6% tidak pasti.

Min yang mencatatkan skor min sederhana juga adalah
bagi pernyataan “Pasar merupakan kawasan yang baik bagi
pembiakan tikus™ iaitu 3.20 dengan sisihan piawainya adalah
1.197. Terdapat sebanyak 14.3% sangat setuju, 26.8% setuju
manakala 10.7% tidak setuju, 12.5% responden yang sangat
tidak setuju dan 10.7% tidak pasti.

Pernyataan “Tikus bukanlah haiwan yang boleh
mendatangkan bahaya™ mencatatkan skor min paling rendah
iaitu min 1.89 dan sisihan piawai dicatatkan adalah 1.186.
Pernyataan ini mendapat maklumbalas seperti berikut iaitu 5.4%
sangat setuju, 5.4% setuju manakala 19.6% tidak setuju, 53.6%
responden yang sangat tidak setuju dan 19.6% tidak pasti.

Secara keseluruhannya min vang diperolehi adalah 3.53
dan sisihan piawainya adalah 0.455. Ini menunjukkan bahawa
persepsi peniaga tentang tahap pengetahuan berkaitan tikus
mengikut pengkelasan skala skor min adalah pada tahap yang
tinggi. Bagaimanapun perkara ini perlu diambil perhatian oleh
PBT yang menyelia pasar dengan sentiasa mengadakan program
pendidikan kesihatan terhadap peniaga terhadap kawalan tikus.
Pengetahuan berkaitan tikus adalah penting bagi mengawal
kehadirannya kerana spesies tikus ini seperti diketahui adalah
merbahaya dan membawa penyakit (Haznida, 2013). Terdapat
53.6% responden sangat tidak bersetuju menyatakan bahawa
tikus bukanlah haiwan yang merbahaya.

Seperti yang telah dinyatakan sebelum ini, program
pendidikan kesihatan perlu diberikan secara berterusan.
Kehadiran tikus di sesuatu kawasan kehadiran manusia secara
berterusan berpotensi menyebabkan manusia dijangkiti penyakit
melalui makanan dan alam sekitar yvang tercemar dengan najis,
air kencing serta bulunya (Alexis R. ef. al. 2016). Mengetahui

ciri-ciri tikus dan tanda-tanda yang terdapat pada suatu kawasan
boleh membantu mengawal kehadirannya. Ianya juga boleh
bertindak membantu mencegah kemungkinan bahaya dari
makanan yang tercemar dan menyebabkan penyakit (Husada &
Bakti 2008). Pembiakan tikus ini perlu dicegah di pasar dan
dapatan kajian menunjukan bahawa 55.4% responden sangat
setuju berkaitan perkara ini. Responden kajian menunjukan
tahap vang tinggi terhadap pengetahuan berkaitan tikus ini dan
mereka boleh merancang kawalannya.

Jadual 3. Taburan Responden Mengikut Peratusan dan Min
Berdasarkan Pengetahuan Berkaitan Tikus

1 2 3 45 5
STS TS TP (%) sSS Min
(%) (%) ()

Sisihan

Item Soalan (n=56) Piawai

Pasar merupakan
kawasan yang batk

bagi pembiakan tikus. 107357 26

J

l
(=)
[#2]
—
-
2
[¥5)
[
(=]

1.197

Tikus merupakan

hatwan yang perlu

dicegah pembiakannya 7.1 - 54
di pasar.

[¥5)
[
—

429 1.091

Tikus boleh hidup dari
tempoh setahun hingga
tiga tahun, sekiranya
tidak dikawal
pembiakannya boleh
bertambah.

1.028

Tikus dapat hidup

dikawasan pasar

kerana terdapatnya

sumber makanan vang 1.8 - 8.9
tidak diuruskan

sisanya dengan betul.

464 429 4129 0.780

Tikus bukanlah
hatwan yang boleh

mendatangkan bahaya. 196

16.1 54 54 1.186

Ln
(5]
(=3

Dalam program

pendidikan kesihatan,

pengawalan tikus

seringkal dingatkan 1.8 -
kepada peserta yang

hadir.

446

L
h=l
V5]

143 0.796

Purata Keseluruhan 0.455

Perancangan Pemasangan Perangkap Tikus

Jadual 4 menunjukkan taburan responden mengikut
peratusan dan min bagi persepsi terhadap perancangan
pemasangan perangkap tikus. Hasil daripada analisis didapati
pernyvataan “Keupayaan fizikal yang boleh melompat dan berlari
dengan pantas menyebabkan tikus sukar untuk ditangkap”
mencatatkan min tertinggi iaitu 4.09 dan sisihan piawainya pula
adalah 0.640. Terdapat sebanyak 23.2% sangat setuju, 64.3%
setuju manakala hanya 1.8% sahaja responden yang tidak setuju
dan 10.7% tidak pasti. Ini melihatkan kesukaran memasang
perangkap tikus disebabkan keupayaan fizikal tikus sekiranya
perangkap tidak sesuai dipasang.

Bagi pernyataan “Perangkap tikus perlu dipasang dengan
kerap di premis pasar supaya dapat mengawal hurungan tikus”
mendapat skor min yang tinggi juga iaitu 4.07 dan sisihan
piawai adalah 1.042. Bagi pernyataan ini sebanyak 35.7%
sangat setuju, 50.0% setuju manakala hanya 7.1% sahaja
responden yang sangat tidak setuju juga dan 7.1% tidak pasti.
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