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ABSTRACT

Personal Protective Equipment (PPE) is meant to protect the safety and health of
workers. PPE, including Filtering Face Piece 2 (FFP2), is subject to assessment against
the legal requirements related to occupational safety and health under Malaysian law.
The Occupational Safety and Health (Use and Standards of Exposure of Chemicals
Hazardous to Health) Regulations 2000 (USECHH 2000), a piece of legislation under
the Occupational Safety and Health Act (OSHA 1994) stipulates that all PPE must be
assessed and approved prior to use. The objective of this study is to identify the factors
influencing the purchase of FFP2 among Safety and Health Officers (SHO) through
qualitative analysis, followed by an evaluation of the FFP2’s quality, and make
recommendations for selected FFP2 based on MS2323:2010 quality criteria. Thirty
FFP2 designs are selected and divided into three groups, namely cup and valveless,
cup and valve, and folding without valve with an unique ID were assigned to each
FFP2. The survey was conducted through a questionnaire form distributed to the SHO.
Based on the findings, 390 respondents agreed that product quality and price were the
two most important considerations when making a FFP2 purchase. FFP2 efficiency
varies by brand and has been identified and investigated through laboratory testing
according to Malaysian standard MS2323:2010. The majority of FFP2 did not meet
the standard for qualitative testing, except for the brands ID 5, ID 6, ID 8, ID 14, ID
26, ID 29, and ID 30. All FFP2 brands met the requirements for quantitative testing,
with the exception of penetration testing, where 10 brands with IDs 7, 9, 11, 13, 17,
19, 22, 23, 24, and 28 failed to do so. Based on the performance test, each FFP2 has
been analysed and ranked according to a Likert scale. The selected FFP2 was
recommended based on the highest points for each group were obtained by IDs 5, 28,
6, and 8. The results of this study will assist Malaysian employers and workers in

determining the proper selection or choice of the FFP2 .
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ABSTRAK

Peralatan perlindungan diri (PPD) adalah untuk melindungi keselamatan dan kesihatan
pekerja. PPD termasuk Filtering Face Piece 2 (FFP2) tertakluk kepada penilaian
terhadap keperluan undang-undang yang berkaitan dengan keselamatan dan kesihatan
pekerjaan. Peruntukan di bawah undang-undang Malaysia menggariskan Peraturan
Penggunaan dan Piawaian Pendedahan Bahan Kimia Berbahaya kepada Kesihatan
(USECHH 2000) di bawah Akta Keselamatan dan Kesihatan Pekerjaan (AKKP 1994)
yang menyatakan bahawa semua PPD mesti dinilai dan diluluskan sebelum digunakan.
Obijektif kajian ini adalah untuk mengenal pasti faktor-faktor yang mempengaruhi
pembelian FFP2 dalam kalangan Pegawai Keselamatan dan Kesihatan (SHO) melalui
analisis kualitatif. Seterusnya menilai kualiti FFP2 dan membuat pemilihan cadangan
FFP2 berdasarkan kriteria kualiti mengikut MS2323:2010. Tiga puluh reka bentuk
FFP2 dipilih dan dibahagikan kepada tiga kumpulan iaitu cup and valveless, cup and
valve dan fold without valve dengan setiap FFP2 tersebut diberikan satu unik ID.
Kaedah yang digunakan untuk tinjauan adalah melalui borang soal selidik di kalangan
SHO. Berdasarkan penemuan yang diperolehi, 390 responden bersetuju bahawa kualiti
dan harga produk adalah dua pertimbangan paling penting semasa membuat pembelian
FFP2. Kecekapan FFP2 berbeza mengikut jenama telah dikenal pasti dan disiasat
melalui ujian makmal mengikut piawaian Malaysia MS2323:2010. Majoriti FFP2
tidak memenuhi standard untuk ujian kualitatif, kecuali untuk jenama ID 5, ID 6, ID
8, ID 14, ID 26, ID 29 dan ID 30. Semua jenama FFP2 memenuhi keperluan untuk
ujian kuantitatif, kecuali ujian penembusan, di mana sepuluh jenama dengan ID 7, 9,
11, 13, 17, 19, 22, 23, 24 dan 28 gagal dalam ujian tersebut. Berdasarkan ujian
kecekepan yang dijalankan, setiap FFP2 telah dianalisis dan ditarafkan mengikut skala
Likert. ID 5, 28, 6, dan 8 adalah cadangan yang dipilih bagi pemilihan FFP2
berdasarkan mata tertinggi bagi setiap kumpulan. Hasil kajian ini akan membantu

majikan dan pekerja dalam menentukan pemilihan atau pilihan FFP2 yang betul.
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CHAPTER 1

INTRODUCTION

1.1 Introduction

In this chapter, the background of the study is outlined, the problem statement it seeks
to address is identified, and the objectives and scope of the study it aims to achieve are
described. The significance of the study is highlighted, and the thesis arrangement

concludes this chapter.

1.2  Background of the study

In Malaysia, all employees are covered under the Occupational Safety and Health Act
1994 (Act 514) (OSHA 1994) and the Factories and Machinery Act 1967 (Act 139)
(FMA 1967) (Baderin et al., 2021). The Department of Occupational Safety and
Health (DOSH) in the Ministry of Human Resources (MOHR) implement these Acts
to ensure safety and health of workers. The Occupational Safety and Health Act 1994
is a legislative framework enacted to secure the safety, health, and welfare of persons
at the workplace, to protect others from safety and health risks in activities pertaining
to their workplace, and to promote occupational safety and health culture in workplace.
Section 15 in Part IV of OSHA 1994 states the responsibility of every employer to
ensure the safety, health, and welfare of the employees at work, which includes the
provisions of information, instruction, training, and supervision. The Occupational
Safety and Health Act 1994 is not only a piece of legislation; it also acts as a reference

for employers to be aware of and promote their company’s safety and health culture.



2

“The 11" Malaysian Plan was framed by giving priority to the people in all
development efforts. This approach reinforces the government's commitment to
improve people’s living standards, dignity and potential to take advantage of economic
development and progress”. The Ministry of Human Resources (MOHR) has declared
that the Occupational Safety and Health Master Plan 2016-2020 (OSHMP 2016-2020)
was intended to increase awareness, knowledge, and commitment to occupational
safety and health in all undertakings to reduce the number of injuries, diseases, and
fatalities. Furthermore, the Master Plan provided the action framework to back up and
complement legislative framework from the Occupational Safety and Health Act
(OSHA) 1994. “The OSHMP 2020 is a strategy and programme formulated to further
boost national occupational safety and health (OSH) to a greater level to protect the
nation's human resources which are an important asset to the success of national
development programs in realizing the goals of vision 2020”. The main strategy of
OSHMP 2020 is the inculcation of a preventive culture at the workplace. This
approach will follow through with the implementation and inculcation of the principle
of responsibility and self-regulation carried out in the previous two plans in order to
bolster the nurturing of a safe and healthy work culture among employers and workers.
Basically, a safe and healthy work environment will benefit employers and workers,
as tabulated in Table 1.1.

Table 1.1: Benefits of safe and healthy work environment (OSHMP, 2016-2020)

No Employer Workers

1 Increased company productivity Increased confidence to carry out work
productively.

2 Increase in organisational competitiveness The capability to work as a consequence of
the prevention of occupational accidents and
diseases, which can jeopardise health and
cause injury or death.

3 | Reduced business costs Not being a burden to family, society, and the
nation following occupational accidents and
diseases.

4 | Increase productivity and quality Positive effect on the quality of working life

and the quality of life of workers.
5 | Less workplace injury and workers | Improved morale.
compensation claims.

Protection of workers’ safety and health should be the most vital consideration
for employers, as workers are at risk of exposure to various types of hazards that exist

due to the nature of the work involved. A safe and healthy work environment can be



achieved when hazards at the workplace can be controlled at their source (where the
problem occured). The closer control is to the source of the hazard, the better. This
method is often referred to as “applying engineering controls™. If this does not work,
hazards can often be controlled along the path to the worker, between the source and
the worker. Selecting a suitable control is important to improve the safety and health
of the work environment. Essentially, the hierarchy of controls have five (5) types of

controls for the hazards that have been tabulated in Table 1.2.

Table 1.2: Five (5) Types of control measures (HSE, 2013)

Control measure Technique

1. | Elimination Eliminating a hazardous job, tool, process, machine, or substance is
perhaps the best way of protecting workers. For example, a salvage firm
might decide to stop buying and cutting up scrapped bulk fuel tanks due

to explosion hazards.

2. | Substitution Sometimes doing the same work in a less hazardous way is possible. For
example, a hazardous chemical can be replaced with a less hazardous

one. Controls must protect workers from any new hazards that are

created.
3. | Engineering Methods that are built into the design of a plant, equipment, or process
controls to s the hazard. Engineering controls are a very reliable way to control

worker exposures as long as the controls are designed, used, and

maintained properly.

4. | Administrative Training, procedure, policy, or shift designs that lessen the threat of a
controls hazard to an individual. Some common examples of administrative
controls include work practice controls such as prohibiting mouth

pipetting and rotating worker shifts in coal mines to prevent hearing loss.

5. | Personal Personal protective equipment means any equipment that is intended to
protective be worn or held by a person at work and that protects him against one or
equipment more risks to his health or safety, and any additional accessories designed
(PPE) to meet that objective; PPE is usually chosen to provide protection

appropriate to each of type of hazard present. There are specifications
for the types of PPE used for protecting an individual’s head, eyes,
footwear, limbs, and body, as well as for fire retardant clothing,
respiratory, hearing, and personal flotation devices. It may also include
required apparel, for example, when traffic hazards are present and

highly visible and distinguishable: “vests must be worn”




The history of personal protective equipment (PPE) dates as far back as ancient
times, when soldiers wore protective headgear, face gear, and body armor in order to
fight their enemies without being killed themselves. Much of the gear used by these
soldiers was very heavy, so if a soldier fell off his horse, for example, he couldn't have
the strength to get back on without help. Nevertheless, such ironclad personal
protective gear helped many an army get a stronghold over their enemies (Levi
Anatolia et al., 2022).

Despite their drawbacks and limitations, the use of PPE may, in certain
circumstances, be the only practicable protection. When this is the case,
theseequipment must be properly selected, used, and maintained so that adequate
protection will be provided. PPE is any equipment that is intended to be worn or held
by a person at work and that protects him or her against one or more risks to health or
safety, as well as any additional accessories designed to meet that objective.

Preference should always be given to safe-place rather than safe-person
policies. 'Safe-place’ means that the working environment is ensured to be free from
contaminants or hazardous conditions or factors that pose a risk to workers or any other
person who may be present at the place of work. It refers to the control of risk at the
source, which can be achieved through the application of engineering principles and
the adoption of a safe system of work. Risks are eliminated, isolated, or minimised.
The use of PPE, which represents the safe—person approach, offers protection only to
the wearer. However, measures controlling the risk at the source can protect everyone
at the workplace (OSHA, 1994). The theoretical maximum levels of protection are
seldom achieved with PPE in practice, and the actual level of protection is difficult to
assess. The use of PPE may give a false sense of security to the wearer as the risk is
not eliminated but merely prevented the hazards from coming into contact with the
worker. Effective protection is only achieved through suitable, correctly fitted,
properly used, and properly maintained PPE (DOSH, 2005). Another problem with
PPE is that it may restrict the wearer to some extent by limiting mobility, or visibility,
or by requiring additional weight to be carried. Due to these reasons, the wearing of
PPE to control risk is to be used as a last resort or as the 'last line of defence’.
Engineering controls and safe systems of work should be considered first. However,
in some circumstances, PPE will still be needed to adequately control the risk of being

exposed to hazards.
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One of the actions to control exposure under Regulation 15(1) of the
Occupational Safety and Health (Use and Standards of Exposure of
Chemicals Hazardous to Health) Regulations 2000 (USECHH), is the
provision of approved PPE. Under the USECHH Regulations ‘approved’
means approved in writing by the Director General of Occupational Safety
and Health. For PPE, the criteria for approval should be based on these
underlying principles stated by (DOSH, 2000):be suitable for the type of
work in which they are employed;

fit the employees;

not adversely affect the health or medical condition of the employees; and

sufficient supply and is readily available to employees who require it.

DOSH had decided to formalise the enforcement of the requirements to use

approved types of PPE stipulated under various occupational safety and health

regulations. All PPE for use in all places of work shall be approved by DOSH (OSHA,
1994). For PPE, the criteria for approval is as follows (DOSH, 2005):

Designed to recognised standards;
Tested according to recognised standards;
Passed the test conducted by an accredited testing laboratory; or

A developed country approves the use of the equipment

The requirement for supplier’s manufacturers of PPE to comply with testing and
certification requirements by SIRIM was first introduced by DOSH in 2019. DOSH
had appointed SIRIM QAS International Sdn Bhd as the inspection and testing body
(DOSH, 2019). The scope of DOSH approval is applicable to all PPE used in the
workplaces, including both imported and locally made PPE products. Approved PPE
will have SIRIM DOSH Certification Marks affixed to the product (e.g., head

protection and respiratory protection devices) or on the individual packaging and have

a unique serial number. Employers must ensure all PPE is used in workplace in order

to comply with OSHA 1994 and its regulations. There are seven types of PPE that

require the approval of theDirector General of DOSH, which includes respiratory,

hearing, eyes, hands, feet, body, and head protection.



In order to understand how chemical hazards can affect humans, it is important
to first understand how chemicals can get into the body and do damage. The four main
routes of entry are inhalation (the most common route), ingestion, injection, and
absorption through the skin and eyes (DOSH, 2018). Since inhalation is the main route
of entry into the body for chemical substances, respiratory protection is of great
importance when handling these substances. Protection of the respiratory system
against the entry of harmful dust, fumes, mists, vapours, and gases is crucial, as
respiration is a vital process of the body (DOSH, 2005). Figure 1.1 depicts an example
of respiratory protection available in the market.

Figure 1.1: Example of respiratory protection available in the market

Respiratory protection can be categorised in terms of the pressure created in
the respirator or the oxygen content in the environment where work is carried out. Air-
purifying and air-supplying respirators can be either positive pressure or negative
pressure devices. A positive pressure respirator maintains a positive pressure with
respect to ambient pressure inside the facepiece during both inhalation and exhalation.
The positive pressure is maintained by forcing air into the facepiece from a hose
connected to a pressurised tank, compressor, or blower motor. Regulator valves are
also used when the air supply comes from a high-pressure source. A positive pressure
respirator is safer because the slightly over-pressured facepiece will prevent
hazardousor toxic materials from entering the facepiece should there be minor
leakages. A negative pressure respirator has a negative pressure inside the facepiece
relative to the ambient pressure during inhalation and positive pressure during
exhalation. Air for breathing is drawn into the facepiece by the inhalation pressure.

The air may be ambient air drawn through filters, or it may come from an external



source (a tank or nearby clean air) through hoses. Air-purifying respirators can be
generally be classified as:

i) Filtering Facepiece (FFP) , which protects the wearer from airborne
particulates such as dust, fumes, aerosols;

i) Gas and vapour or chemical-cartridge respirators, which remove gaseous
contaminants by passing the contaminated air through material that traps
the harmful gases or vapours;

iii) Powered air-purifying respirators which utilise a blower to draw in
contaminated air through a filter element that removes the contaminants

and supplies purified air to the wearer.

FFP are disposable respiratory protection against dusts, also known as often referred
to as disposable dust masks. They are generally require no cleaning or maintenance.
They are available in three classes: FFP1, FFP2, and FFP3, with the higher numbers
corresponding to better filtering efficiency and Total Inward Leakage (TIL)
performance (DOSM, 2010). A wide variety of models are available from many
different manufacturers.

Basically, to understand the real performance of respirator filter media in the
field, it is required to investigate the penetration of particles through respirator filters
under cyclic flow conditions representing breathing flow patterns of human beings
(Qiang, 2016). Hence, it is important for Malaysia to focus on safety and health-based
standardisation and certification of products, as practiced in some developed countries
such as Japan and Korea. Respirators, like other products in the market, are varied
according to quality, price, and design. According to Viegas (2015), identifying all the
tasks developed in each workplace and conducting a task-based exposure assessment
help refine the exposure characterisation and reduce assessment errors. A task-based
assessment could also provide a better evaluation of exposure variability than
assessing personal exposures using continuous 8-hour time-weighted average
measurements. In a study by Anas (2012), it was found that respirator selection and
the design of tasks that require respirators are critical issues. The choice of suitable
respirator type to be employed was based on the exposure level and severity of the
exposure to hazardous substances (DOSH, 2005).

Different designs may provide a similar level of protection but are sold at

different prices. Most employers choose to buy respirators based on price but not the
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quality due to cost savings (Asyraf et al., 2017). Employers have borne a financial
burden as a result of the widespreasd use and frequency of respirators. With all kinds
of FFP now available on the market, the challenge is to ensure that consumers have
access to quality products that offer the protection they need. Wearing a low quality or
ill-fitting FFP does not provide adequate protection and puts the user at risk. Worse, it
gives a false sense of security.

National Institute of Occupational Safety and Health (NIOSH) Malaysia
through its Respiratory Protective Equipment (RPE) testing centre can lead the nation
in issues related to FFP available on the market by testing the quality. The results will
be shared with interested parties to help choose the best FFP used by employees.

1.3 Problem Statement

Workers commonly use FFP as PPE. As employers, it is their responsibility to provide
employees with the PPE they need to do their job safely. This includes ensuring that
the PPE is adequate for the task at hand and that employees are properly trained on
how to use it. Employers should also regularly inspect all PPE and ensure that it is in
good condition.

Respiratory disease, which is classified as penumonia, was one of the causes
of death in Malaysia. The sources of the disease are multiple, including air pollution,
smoking habits, and working enviroment (DOSM, 2018). As reported by (DOSH,
2019), Occupational Lung Disorders is one of the highest Occupational Poisoning and
Disease reported. A research carried out by Ahmed (2019) shows that failure to
purchase a good quality of FFP for workers was one of the causes of poor safety
performance in the workplace. One of the functions of Safety and Health Officer
(SHO) is to advise the employer or any person in charge of a place of work on the
measures to be taken in the interests of the safety and health of the persons employed
in the place of work. Therefore, SHO is responsible for purchasing PPE at the
workplace. The first objective of this study is to provide a response to validate that one
of the factors of SHO purchasing lowquality of FFP is contributing to the highest rates
of disease at the workplace.

Various FFP2 products are offered in Malaysia’s market today (Ng Yee Enn,
2020). This has led to various perceptions among the users, particularly regarding the
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safety and health features, as well as the quality of the products offered by various
companies. According to Baderin (2022), all of the FFP2 discovered on the DOSH list
were only evaluated using the testing report given by the manufacturers prior to the
introduction of the DOSH-SIRIM approval series, which was before 2019. At the time,
DOSH had not established any requirements for manufacturing using the Malaysian
standard for FFP2 testing. This prevents the majority of FFP2 from using the
Malaysian standard as a testing reference, which increases the likelihood that the
testing results are inaccurate. This occurred because Malaysia's FFP2 testing facility,
which permits testing to be done using the Malaysian standard, was not completed
until approximately 2019. As a result, all quality controls and testing for FFP2 were
carried out abroad and in accordance with the conditions, environment, and standards
of that particular country, which are vastly different from Malaysian standard.
Therefore, it is possible that the FFP2 on the DOSH list do not meet Malaysian
requirements. This situation makes it difficult for users to decide on an appropriate
FFP2 based on quality and standard compliance.

In order to know the quality of the FFP2 discovered on the DOSH list in the
Malaysian market, this study was carried out with full testing using Malaysian
standards to approve the quality and reduce various perceptions among users with the

recommendation of selected FFP2 based on quality criteria.

1.4  Research Objectives

The objectives of this study are as follows:

i. To identify the factors influencing the purchase of Filtering Facepiece 2 (FFP2)
among Safety and Health Officer (SHO) through qualitative analysis;

ii. To evaluate the quality of selected FFP2 according to MS2323:2010 testing;
and

iii. To make recommendations for selected FFP2 based on quality criteria
established by MS2323:2010.

1.5  Research Scope

The scope of this study is as follows:



REFERENCES

3M Personal Safety Division (2020).
https://multimedia.3m.com/mws/media/8692380/ 3m-health-care-particulate-
respirator-and-surgical-masks-storage-conditions-and-shelf-life-faq.pdf

3M Personal Safety Division. (2014). Respiratory Protection for Exposures to
Particulate Air Pollution.

Aaker, D.A. (1996) Measuring Brand Equity across Products and Markets. California
Management Review, 38, 102-120.

Abramson, J. D., Rosenberg, H. G., Jewell, N., & Wright, J. M. (2013). Should people

at low risk of cardiovascular disease take a statin?. Bmj, 347.

Ackaradejruangsri, P. (2013). The effect of product quality attributes on Thai
consumers’ buying decisions. Ritsumeikan Journal of Asia Pacific
Studies, 33(1), 14-25.

Ahmad M. A., Mohd Armi A. S., & Tham Y. J. (2012). An Overview of the Air\

Ahmad, A., C., Seale, H., Chi, T., Maher, L., Thi, P., & Macintyre, C. R. (2015).
American Journal of Infection Control. Current practices and barriers to the use
of facemasks and respirators among hospital-based health care workers in
Vietnam, (43), 72-77.

Ahmad, ., Rehan, M., Balkhyour, M., Abbas, M., Basahi, J., Almeelbi, T., & Ismail,
I. M. (2016). Review of environmental pollution and health risks at motor vehicle
repair workshops challenges and perspectives for Saudi Arabia. Int J Agric
Environ Res, 2(1), 1-23.

Ahmed Shakil (2019). Causes and Effects of Accident at Construction Site: A Study
for the Construction Industry. International Journal of Sustainable Construction
Engineering and Technology Vol. 10 No. 2 18-40.

AlGhamri, A. A. (2012). The effects of personal protective respirators on human

motor, visual, and cognitive skills.



91

Altmaier, R, Park, J.H, Peter, T.M.(2014). Modeled effectiveness of ventilation with
contaminant control devices on indoor air quality in a swine farrowing facility.
Journal of Occupational Environment Hygiene. 11(7). 434-49.
Amelia, L. R. (2015). The Influence of Marketing Mix Variables on Purchase Decision
and Customer Satisfaction (Case Study of Customer of Vitiara Rent Car
Malang). Jurnal Administrasi Bisnis, 28 (2) : 1-10.
Amendola, L., Saurini, M. T., Di Girolamo, F., & Arduini, F. (2020). A rapid screening
method for testing the efficiency of masks in breaking down
aerosols. Microchemical Journal, 157, 104928.
Amran, M. A., Azid, A., Juahir, H., Toriman, M. E., Mustafa, A. D., Hasnam, C. N.
C., & Yunus, K. (2015). Spatial analysis of the certain air pollutants using
environmetric techniques. Jurnal Teknologi, 75(1).
Angelika W., Krzemie, A., & Sanchez, F. (2018).Assessing the breathing resistance of
filtering-facepiece respirators in Polish coal mines: A survey and laboratory
study, International Journal of Industrial Ergonomics, (68) 101-109.
Azid, A., Juahir, H., Toriman, M. E., Endut, A., Kamarudin, M. K. A., & Abd Rahman,
M. N. (2015). Source apportionment of air pollution: a case study in
Malaysia. Jurnal Teknologi, 72(1), 83-88.
Azman, M. A, Yusof, S. A. M., Abdullah, I., Mohamad, I., & Mohammed, J. S.
(2017). Factors influencing face mask selection and design specifications:
Results from pilot study amongst malaysian umrah pilgrims. Jurnal
Teknologi, 79(3).
Baig, A. S., Knapp, C., Eagan, A. E., & Radonovich Jr, L. J. (2010). Health care
workers' views about respirator use and features that should be included in the
next generation of respirators. American journal of infection control, 38(1), 18-
25.
Balazy, A., Toivola, M., Reponen, T., Podgoeski, A., Zimmer, A., & Grinshup, S.
BALAZY, A., Toivola, M., Reponen, T., Podgoérski, A., Zimmer, A., & Grinshpun,
S. A. (2006). Manikin-based performance evaluation of N95 filtering-facepiece
respirators challenged with nanoparticles. Annals of Occupational
Hygiene, 50(3), 259-269.

Beckman, S., Materna, B., Goldmacher, S., Zipprich, J., Alessandro, M. D., Rn, D. N.,

& Harrison, R. (2013). American Journal of Infection Control .Evaluation of


https://www.ncbi.nlm.nih.gov/pubmed/?term=Altmaier%20R%5BAuthor%5D&cauthor=true&cauthor_uid=24433305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Park%20JH%5BAuthor%5D&cauthor=true&cauthor_uid=24433305
https://www.ncbi.nlm.nih.gov/pubmed/?term=Peters%20TM%5BAuthor%5D&cauthor=true&cauthor_uid=24433305
https://www.ncbi.nlm.nih.gov/pubmed/24433305

92

respiratory protection programs and practices in California hospitals during the
2009-2010 HIN1 in fluenza pandemic, 41, 1024-1031.

Bemer, D., & Calle, S. (2017). Evolution of the Efficiency and Pressure Drop of a
Filter. British Medical Journal. BMJ 2013; 347:f6123.

Bruno, L. T., Low, C. T., & Idiake, J. (2020). Compliance with the use of personal
protective equipment (PPE) on construction sites in Johor, Malaysia.

Budiyanto (2016). Pengaruh Leverage, Likuiditas, Ukuran Perusahaan Terhadap
Profitabilitas Pada Perusahaan Otomotif Di Bei. Jurnal llmu dan Riset
Manajemen : Volume 5, Nomor 6.

Bujang, M. A., Omar, E. D., & Baharum, N. A. (2018). A review on sample size
determination for Cronbach’s alpha test: a simple guide for researchers. The
Malaysian journal of medical sciences: MIMS, 25(6), 85.

Calderon-Garcidueias, L., Calderon-Garciduefias, A., Torres-Jardon, R., Avila-

Carrer, P., & Wolkoff, P. (2018). Assessment of indoor air quality problems in

Carrer, P., & Wolkoff, P. (2018). Assessment of indoor air quality problems in office-
like environments: Role of occupational health services. International journal
of environmental research and public health, 15(4), 741.

Centers for Disease Control and Prevention, National Institute for Occupational Safety
and Health.(2020). Differences between surgical masks and N95 respirators.
https://www.cdc.gov/niosh/npptl/topics/respirators/

CEOSH. (2015). Research Laboratory Safety Guidebook Volume 1. Managing
Chemical Safety (Vol. Volume 1. Managing Chemical Safety). St. Louis,
Missouri: VHA Center for Engineering & Occupational Safety and Health
(CEQOSH).

Chen, H., Yang, C., & Lin, M. (2012). Removal efficiency of vapour / particulate phase
PAHSs by using alternative protective respirators in PAHs exposure workers,
220, 190-195.

Chen, Y., Yang, Z., Wang, J., & Gong, H. (2016). International Journal of Industrial
Ergonomics .Physiological and subjective responses to breathing resistance of
N95 fi Itering facepiece respirators in still-sitting and walking, 53, 93-101.

Cheng, Y., Wang, C., Zhong, J., Lin, S., Xiao, Y., Zhong, Q., ... & Zhou, J. (2017).
Electrospun polyetherimide electret nonwoven for bi-functional smart face
mask. Nano Energy, 34, 562-569.


https://www.cdc.gov/niosh/npptl/topics/respirators/disp_part/respsource3healthcare.html#e

93

China national standard. GB 2626(2019). Respiratory protection—non-powered air-
purifying particle respirator.

Cho, H.-W., Yoon, C.-S., Lee, J.-H., Lee, S.-J., Viner, A., & Johnson, E. (2011).

Cho, Hyun-Woo & Yoon, Chung. (2012). Workplace Field Testing of the Pressure

Ciotti, C., Pellissier, G., Rabaud, C., Lucet, J. C., Abiteboul, D., & Bouvet, E. (2012).
Effectiveness of respirator masks for healthcare workers, in France. Medecine
et maladies infectieuses, 42(6), 264-2609.

Comparison of Pressure Drop and Filtration Efficiency of Particulate
Respirators using Welding Fumes and Sodium Chloride. Annals Occupational
Hygiene. 55 (6), 666-680.

Coppola S, Froio S, Marino A, Brioni M, Cesana BM, Cressoni M, Gattinoni L,
Chiumello D. Respiratory Mechanics, Lung Recruitability, and Gas Exchange
in  Pulmonary and Extrapulmonary Acute Respiratory Distress
Syndrome. Care Med. 2019 Jun; 47(6):792-799.

D. M. Yakubu, 1. M. Bakri (2013). Evaluation of Safety and Health Performance on
Construction Sites (Kuala Lumpur). Journal of Management and Sustainability.
Vol. 3, No. 2; 214-226.

D. Bémer, S. Callé (2000). Evolution of the efficiency and pressure drop of a filter
media with loading aerosol. Sci Technol, 33. 427-439.

Damalas, C. A., & Abdollahzadeh, G. (2016). Science of the Total Environment
Farmers use of personal protective equipment during handling of plant
protection products: Determinants of implementation.

Data Sheet of Hazardous Chemicals (CLASS).

Dennis J. Viscusi, BS,a Mike Bergman, MS,b Edward Sinkule, MS,a and Ronald E.
Shaffer (2019). Evaluation of the filtration performance of 21 N95 filtering face
piece respirators after prolonged storage. Association for Professionals in
Infection Control and Epidemiology, Industrial Health, 35, 376-384.

Department of Occupational Safety & Health (2000), Ministry of Human Resources,
Malaysia, Use and Standard of Exposure Chemical Hazardous to Health
(USECHH).

Department of Occupational Safety & Health (2005), Ministry of Human Resources,
Malaysia, Guidelines on the Use of PPE against Chemical Hazards.

Department of Occupational Safety & Health (2013), Ministry of Human Resources,
Malaysia, Occupational Safety and Health, Classification, Labelling and Safety



94

Department of Occupational Safety & Health (2016), Ministry of Human Resources,
Malaysia, Occupational Safety and Health Master Plan 2016-2020.

Department of Occupational Safety & Health (2018), Ministry of Human Resources,
Malaysia, A manual of recommended practice on assessment of the health risk
arising from the use of chemical hazardous to health at the workplace.

Department of Occupational Safety & Health (2019), Ministry of Human Resources,
Malaysia, DOSH SIRIM Personal Protective Equipment Approval.

Department of Occupational Safety & Health (2020), Ministry of Human Resources,
Malaysia https://www.dosh.gov.my/index.php/recognized-list.

Department of Occupational Safety & Health (2020), Ministry of Human Resources,
Malaysia , https://www.dosh.gov.my/direktori.oyk/

Department Of Statistics Malaysia (2018). Statistics on causes of death, Malaysia,
2018.https://www.dosm.gov.my/v1/index.php?r=column/pdfPrev&id=RUxIS
DNkcnRVazJnakNCNVN2VGgrdz09.

Devices, R. P. (1998). Half-masks, quarter-masks; requirements, testing,
marking. European Committee for Standardization.

Dillman, D. A. (Ed.). (2016). Mail and internet surveys: The tailored design method.

(Second ed.). New York: John Wiley & Sons

Doney, B. C., Groce, D. W., Campbell, D. L., Greskevitch, M. F., Hoffman, W. A.,
Middendorf, P. J., & Bong, K. M. (2005). A Survey of Private Sector Respirator
Use in the United States: An Overview of Findings. Journal of Occupational

and Environmental Hygiene, 267-276.

Doriji, K., & Hadikusumo, B. H. (2006). Safety management practices in the Bhutanese
construction industry. Journal of Construction in Developing Countries, 11(2),
53-75.

Drop of Particulate Respirators Using Welding Fumes. The Annals of
ed. Health and Safety Executive, pp. 59.

EN, B. (2009). Respiratory Protective Devices. Filtering Half Masks to Protect Against
Particles—Requirements, Testing, Marking. London, UK: British Standards
Institution (BSI), 1492001, A12011.

Eshbaugh, J. P., Gardner, P. D., Richarson, A. W., & Hofrace, K. C. (2009). N95 and

European Committee for Standardization, 2001. EN 149:2001+A1:2009; Respiratory

Factory and Machinery Act 1967 (FMA 1967). (2018). MDC Publisher.


https://www.dosh.gov.my/index.php/recognized-list
https://www.dosh.gov.my/direktori.oyk/

95

Farrowing Facility. Journal of Occupational and Environmental Hygiene,434-
449,
Friedlander, S. K. (1958). Theory of aerosol filtration. Industrial & Engineering
Chemistry, 50(8), 1161-1164.

Geiss, O. (2021) Effect of wearing face masks on the carbon dioxide concentration in
the breathing zone. Aerosol. Air Qual. Res. 21, 1-7.

George D. T., Howard K., Isabella A. M., John B., & Robert D. B. (2016). A Joint
ERS/ATS Policy Statement: What Constitutes an Adverse Health Effect of Air
Pollution? An Analytical Framework. Eur Respi Journal; 49-64.

Ghazali, N. H. M. (2016). A Reliability and Validity of an Instrument to Evaluate the
School-Based Assessment System: A Pilot Study. International Journal of
Evaluation and Research in Education, 5(2), 148-157.

Gosch, M. E., Shaffer, R. E., Rn, A. E. E., Roberge, R. J., Davey, V. J., & Radonovich,
L. J. (2013). American Journal of Infection Control B95 : A new respirator for
health care personnel, 41, 1224-1230.

Grinshpun, S. A., Haruta, H., Eninger, R. M., Reponen, T., McKay, R. T., & Lee, S.

A. (2009). Performance of an N95 filtering facepiece particulate respirator and
a surgical mask during human breathing: two pathways for particle
penetration. Journal of occupational and environmental hygiene, 6(10), 593-
603.

Grinshpun, S., Haruta, H., Eninger, R., Reponen, T., McKay, R., & Lee, S. (2009).
Performance of an N95 Filtering Facepiece Particulate Respirator and a Surgical
Masks during Human Breathing: Two Pathways for Particle Penetration.
Journal of Occupational and Environmental Hygiene, 593-603.

Han, D. H. (2000). Performance of respirator filters using quality factor in
Korea. Industrial health, 38(4), 380-384.

Han, D. H., & Lee, J. (2005). Evaluation of particulate filtering respirators using
inward leakage (IL) or total inward leakage (TIL) testing—Korean
experience. Annals of occupational hygiene, 49(7), 569-574.

Han, D. H., & Lee, J. (2005). Evaluation of particulate filtering respirators using
inward leakage (IL) or total inward leakage (TIL) testing—Korean

experience. Annals of occupational hygiene, 49(7), 569-574.



96

Han, R., Wang, S., Shen, W., Wang, J., Wu, K., Ren, Z., & Feng, M. (2016). Spatial
and temporal variation of haze in China from 1961 to 2012. Journal of
Environmental Sciences, 46, 134-146.

Health and Safety Authority (2010). A Guide to Respiratory Protective Equipment

Health and Safety Executive. (2020). Use of face masks designated KN95.

HSE, 2013. Respiratory Protective Equipment and Work: a Practical Guide, 4™

Husin, S. N. H., Mohamad, A. B., Abdullah, S. R. S., & Anuar, N. (2015). Chemical
Health Risk Assessment at The Chemical and Biochemical Engineering
Laboratory. Procedia- Social and Behavioral Sciences, 60, 300-307.

ljaz A., Mohammad R., Mansor B., Mohsin A., & Jalal B. (2016). Review of
Environmental Pollution and Health Risks at Motor Vehicle Repair Workshops

Challenges and Perspectives for Saudi Arabia. International Journal of
Agricultural and Environmental Research. 2(1): 1-23.

In, J. (2017). Introduction of a pilot study. Korean journal of anesthesiology, 70(6),
601-605.

Ismail, Z., Doostdar,S.,and Harun,Z. (2014). Factors influencing the implementation
of safety management system for construction sites. Safety Science, 50, 418-
423.

Jaafar, M., Ismail, S. & Rasoolimanesh, S. M. (2015). Perceived social effects
of tourism development: A case study of Kinabalu National Park.Theoretical
and Empirical Researches in Urban Management,10(2), 5-20.

Jaafar, R., Umar, N., Ibrahim, A., & Razali, W. N. (2022). Descriptive study on the
level of OSH awareness among UiTM Cawangan Pulau Pinang staff. Jurnal
Intelek, 17(1), 94-103.

Johnson, A. (1993). How much work is expended for respirator? Frontiers of Medical
& Biological Engineering. 265-287.

Journal of Environmental Research And Public Health, 15(4), 741-753.

Jung, H. (2014). Performance of Filtration Efficiency, Pressure Drop and Total Inward
Leak-age in Anti-yellow Sand Masks, Quarantine Masks, Medical Masks,
General Masks and Handkerchiefs. Unpublished master’s thesis. Seoul
National University, Korea.

Jung, H., Kim, J. K., Lee, S., Lee, J., Kim, J.,, Tsai, Perngjy , & Yoon, C. (2014).

Comparison of Filtration Efficiency and Pressure Drop in Anti-Yellow Sand



97

Masks, Quarantine Masks, Medical Masks, General Masks, and Handkerchiefs.
Aerosol and Air Quality Research. 14(3), 991-1002.

Jung, H., Lee, S., Lee, J., Kim, J.,, Tsai, P., Yoon, C., (2014). Total inward leakage
(TIL) testing of anti-yellow sand and quarantine masks using NaCl aerosol. J.
Int. Soc. Respir. Prot. 31, 104-115.

Keith T. Diaz and Gerald C. Smaldone, (2010). Quantifying exposure risk: Surgical
masks and respirators. American Journal of Infection Control. 38 (7).501-508.

Kotler, P. dan Gary Armstrong 2012. Prinsip-prinsip Pemasaran. Edisi, 13.

Kotler, P. Philip, and Kevin Lane Keller. 2013. Marketing Management, 15.

Krejcie, R.V., & Morgan, D.W. (1970). Determining Sample Size for Research
Activities. Educational and Psychological Measurement, 30, 607-610.

Lam, S. C., Suen, L. K. P., & Cheung, T. C. C. (2020). Global risk to the community
and clinical setting: flocking of fake masks and protective gears during the
COVID-19 pandemic. American Journal of Infection Control, 48(8), 964-965.

Lamb, C. W., Hair, J. F., & McDaniel, C. D. (2017). Marketing. Cengage.

Lawrence, C., Harnish, D. A., Bs, M. S., Mills, D., Bergman, M., Heimbuch, B. K., &
Words, K. (2017). purifying respirator reprocessing for an influenza pandemic.

Lawrence, C., Harnish, D. A., Sandoval-Powers, M., Mills, D., Bergman, M., &
Heimbuch, B. K. (2017). Assessment of half-mask elastomeric respirator and
powered air-purifying  respirator  reprocessing for an influenza
pandemic. American journal of infection control, 45(12), 1324-1330.

Lee, S.A., Grinshpun, S.A., Reponen, T., 2016. Respiratory performance offered by
N95 respirators and surgical masks: human subject evaluation with NaCl
aerosol representing bacterial and viral particle size range. Ann. Occ. Hyg. 52,
177-185.

Leman A.M, Omar A.R., & Yusof M.Z.M (2010). Monitoring of Welding Work
Environment in Small and Medium Industries (SMIs). IJRRAS 5(1). 18-26.

Levi Anatolia S.M. Exposto, Manuel Francisco, Terejinha R. Gongalves, Angelo L.
Colo, Quintiliano F. Barros, Hernanio M.C. Costa, Rogerio Fontes (2022).
Monitoring the use of Personal Protective Equipment on employers’ Health and
Safety. Indonesian Journal of Multidisciplinary Science Vol. 1, No. 4, 67-79.

Lilian C. G., Ana C. G, Ricardo T. J & Jose A. R. (2015). Air Pollution and Your
Brain: What Do You Need to Know Right Now. Primary Health Care Research
& Development, (16) 329-35.



98

Lim, E. C. H., Seet, R. C. S., Lee, K. H., Wilder-Smith, E. P. V., Chuah, B. Y. S. and
Ong, B. K. C., 2016, “Headaches and the N95 Face-mask Amongst Healthcare
Providers,” Acta Neurologica Scandinavica, 113(3), pp. 199-202.

Lugah, V., Ganesh, B., Darus, A., Retneswari, M., Rosnawati, M.R., and Sujatha, D.
(2010). Training of occupational safety and health: knowledge among
healthcare professionals in Malaysia. Singapore Med. J., 51(7): 586-591.

Lupiyoadi, R. (2014). Manajemen pemasaran jasa berbasis kompetensi.

Maclntyre, C. R., Wang, Q., Rahman, B., Seale, H., Ridda, 1., Gao, Z., ... & Dwyer,
D. E. (2014). Efficacy of face masks and respirators in preventing upper
respiratory tract bacterial colonization and co-infection in hospital healthcare
workers. Preventive medicine, 62, 1-7.

Makmom A. A., Armi A. S, M., & Yee J. T. (2012). An overview of the air pollution
trend in Klang Valley, Malaysia. Open Environmental Sciences, 6(1).

Maria, A., Gutierrez, J. A., Galang, M. D., Seva, R. R., Lu, M. C., & Ty, D. R. S.
(2014). International Journal of Industrial Ergonomics Designing an improved
respirator for automotive painters, 44-57.

Mary T. Bessesen, Jill C. Adams, Lewis Radonovich and Judith Anderson. (2015).
Disinfection of reusable elastomeric respirators by health care workers: A

feasibility study and development of standard operating procedures, American
Journal of Infection Control, Vol 43(6).629-34.

Megan E. Gosch, Ronald E. Shaffer, Aaron E. Eagan, Raymond J. Roberge, Victoria
J. Davey and Lewis J. Radonovich Jr. (2013) .B95: A new respirator for health
care personnel. American Journal of Infection Control , 41.1224 -1230.

Michelle S. M. Rhee , Carin D. Lindquist , Matthew T. Silvestrini , Amanda C. Chan
, Jonathan J. Y. Ong2 and Vijay K. Sharma (2021). Carbon dioxide increases

with face masks but remains below short-term NIOSH limits. BMC Infectious
Diseases 21:354.

Miguel, A. F. (2003). Effect of air humidity on the evolution of permeability and
performance of a fibrous filter during loading with hygroscopic and non-
hygroscopic particles. Journal of Aerosol Science, 34(6), 783-799.

Mistry, P. K. J. (2015). Impact of Welding Processes on Environment and Health. Int.
J. Adv. Res. Mech. Eng. Technol, 1(1), 17-20.

Mistry, P. K. J. (2015). Impact of welding processes on environment and health. Int.
J. Adv. Res. Mech. Eng. Technol, 1(1), 17-20.



99

MS 2323:2010 Respiratory Protective Devices - Filtering Half Masks to Protect
Against Particles - Requirements, Testing, Marking Malaysian Standard.
Department of Standards Malaysia (DOSM).

Nassiri, R. M. (2003). Severe acute respiratory syndrome. Medical science monitor:
international medical journal of experimental and clinical research, 9(6),
ED25-7.

Ng, Y. E. (2020). Perceptions Of The Construction Professionals With Regards To The Safety
Factors And Critical Safety Measures For The Enhancement Of Safety Performance On
The Construction Sites In The Klang Valley .

NIOSH (1996). NIOSH Guide to the Selection and Use of Particulate Respirators
Certified Under 42 CFR 84. DHHS National Institute for Occupational Safety
and Health, Cincinnati, OH, 96-101.

NIOSH (2007). Procedure No. TEB-APR-STP-0059, Revision 2.0. Determination of
Particulate Filter Efficiency Level for N95 Series Filters Against Solid
Particulates for Non-powered, Air Purifying Respirators Standard Testing
Procedure (STP). DHHS. Centers for Disease Control and Prevention, National
Institute for Occupational Safety and Health, National Personal Protective
Technology Laboratory, Pittsburgh, PA.

NIOSH (2014). Recommended Guidance for Extended Use and Limited Reuse of N95
Filtering Facepiece Respirators in Healthcare Settings.

NIOSH. (2005). Determination of Exhalation Resistance Test, Air Purifying
Respirators Standard Testing Procedure. Pittsburgh.

Occupational Hygiene. 56. 948-958.

Occupational Safety and Health Act 1994 (OSHA 1994) (2018). MDC Publisher.
office like environments: Role of occupational health services. International

Okta, KAR., Ardani, IGAKS. (2019). Pengaruh Kualitas Produk Terhadap Keputusan
Pembelian Handphone Nokia Dengan Citra Merek Sebagai Pemediasi. E-Jurnal
Manajemen Unud, 8 (3) : 1374 — 1400.

OSHA. (2014). United States department of Labor. Retrieved 1st February 2018 from
www.OSHA.gov:https://www.osha.gov/SLTC/respiratoryprotection/index.htm

Osman, B., Leman, A. M. B., Rahman, K. A., Hasan, N. N. M., Seong, N. G.,
Muzarpar, M. S., ... & Mohamad, H. (2022). Respiratory Protective Equipment
(RPE) Standard-Disposable Filtering Half Mask on N95, FFP2 and



100

KN95. Journal of Advanced Industrial Technology and Application, 3(1), 50-
54.

Osman, B., Leman, A. M., Noraini, N. R., & Shuaib, N. A. (2020, May). Market
Surveillance of Filtering Facepiece (FFP) of Respirator Protective Equipment
(RPE): Malaysian Perspectives. In IOP Conference Series: Materials Science
and Engineering (Vol. 864, No. 1, p. 012018). IOP Publishing.

Osman, B., Mahmud, H., & Mamat, H. (2021, March). Evaluation of filtering
facepiece respirators using chemical decontamination methods. In IOP
Conference Series: Materials Science and Engineering (Vol. 1109, No. 1, p.
012063). IOP Publishing.

P. Contala, J. Simaoa, D. Thomasa;, T. Frisinga, S. Call, J.C. Appert-Collina, D.
Bemer (2004) Clogging Of Fibre Filters By Submicron Droplets. Phenomena
And Inluence of Operating Conditions. Aerosol Science, 35. 263 — 278.

P100 Respirator Filter Efficiency under High Constant and Cyclic Flow.
Journal of Occupational and Environmental Hygiene, 52-61.

Pollution Trend in Klang Velley, Malaysia. Open Environmental Science (6), 13-
19.

Prashant K., Lidia M., Claudio M., George B., & Marina N. (2015). The Rise of Low
Cost Sensing for Managing Air Pollution in Cities. Environment Int. 75. 199-
206.

Primantri, AABDA.,dan Purnam, NM. (2017). Pengaruh Promosi, Gaya Hidup, Dan
Persepsi Harga Terhadap Keputusan Penggunaan Taksi Online Blue Bird.
Jurnal llmiah Manajemen & Akuntansi 23 (2) : 75 - 88.

Radonovich, L. J., Cheng, J., Shenal, B. V., Hodgson, M.and Bender, B. S., (2019),
Respirator Tolerance in Health Care Workers, Journal American Medical
Association, 301(1), pp. 36-38.

Rahman, H. A. (2013, September). Haze phenomenon in Malaysia: Domestic or
transboudry factor. In 3rd International Journal Conference on Chemical
Engineering and its Applications (pp. 597-599).

Ramirez, J. A. (2015). Evaluation of particle penetration and breathing resistance of
N95 filtering face-piece respirators and uncertified dust masks. The University

of lowa.



101

Ramirez, J. A., & O'Shaughnessy, P. T. (2016). The effect of simulated air conditions
on N95 filtering facepiece respirators performance. Journal of occupational and
environmental hygiene, 13(7), 491-500.

Ramirez, J., Kulesza, R. J., & Angiulli, A. D. (2015). Air pollution and your brain:what
do you need to know right now. Primary Health Care Research & Development,
16(4), 329-345.

Rawung, D. R., Oroh, S. G., & Sumarauw, J. S. (2015). Analisis Kualitas produk,
merek dan harga terhadap keputusan pembelian sepeda motor Suzuki Pada PT.
Sinar Galesong Pratama Manado. Jurnal EMBA: Jurnal Riset Ekonomi,
Manajemen, Bisnis Dan Akuntansi, 3(3).

Rengasamy, S., Eimer, B., & Shaffer, R. (2010). Simple Respiratory Protection-
Evaluation of the Filtration Performance of Cloth Masks and Common Fabric
Materials against 20-1000 nm Size Particles. Ann. Occup. Hyg., 789-798.

Rengasamy, S., Eimer, B., & Shaffer, R. E. (2010). Simple respiratory protection—
evaluation of the filtration performance of cloth masks and common fabric
materials against 20-1000 nm size particles. Annals of occupational
hygiene, 54(7), 789-798.

Rengasamy, S., Niezgoda, G., & Shaffer, R. (2018). Flammability of respirators and
other head and facial personal protective equipment. Journal of the
International Society for Respiratory Protection, 35(1), 1.

Rengasamy, S., Sharra, D., Ba, J. N., & Shaffer, R. (2015). American Journal of
Infection Control Resistance to synthetic blood penetration of National Institute
for Occupational Safety and Health-approved N95 filtering facepiece
respirators and surgical N95 respirators, 43, 1190-1196.

Roberge, R., Bayer, E., Powell, J., Coca, A., Roberge, M., & Benson, S. (2015). Effect
of Exhaled Moisture on Breathing Resistance of N95 filtering Face piece
Respirators. Ann. Occup. Hyg. 671-677.

Saidul Islam Md., Yap H. P., Shrutika M. (2016). Trans-Boundary Haze Pollution in
Southest Asia: Sustainability through Plural Environmental Governance.
Salati, H., Khamooshi, M., Vahaji, S., Christo, F. C., Fletcher, D. F., & Inthavong, K.
(2021). N95 respirator mask breathing leads to excessive carbon dioxide
inhalation and reduced heat transfer in a human nasal cavity. Physics of

Fluids, 33(8), 081913.



102

Salazar, M. K., Connon, C., Takaro, T. K., Beaudet, N., & Barnhart, S. (2001). An
Evaluation of Factors Affecting Hazardous Waste Workers’ Use of Respiratory
Protective Equipment. AIHAJ - American Ind. Hyg. Assoc J, 62(2). 236-245.

Samosir, C. B. H. (2015). Pengaruh persepsi harga dan promosi terhadap keputusan
pembelian konsumen produk enervon-c

Schenck, P., Ahmed, A. K., Bracker, A., & DeBernardo, R. (2010). Climate change,
indoor air quality and health. US Environmental Protection Agency.

Schiffman. L dan Kanuk S. N. (2006, April). Science Bits. Retrieved 3 March
2018, fromwwwe.sciencebits.com:http://www.sciencebits.com/
ExhaleCondCalc?calc=yes,

Serfozo, N., Ondracek, J., Zikova, N., Lazaridis, M., & Zdimal, V. (2017). Size-
resolved penetration of filtering materials from CE-marked filtering facepiece
respirators. Aerosol and Air Quality Research, 17(5), 1305-1315.

Simon C. Lam, Andrew K.F. Lui, Linda Y .K. Lee, Joseph K.L. Lee, K.F.Wong, Cathy
N.Y. Lee. (2016) Evaluation of the user seal check on gross leakage detection
of 3 different designs of N95 filtering facepiece respirators. American Journal
of Infection Control.144 (5).579-586.

Singh, K., & Anand, A. (2013). Safety considerations in a welding process: A
review. International Journal of Innovative Research in Science, Engineering
and Technology, 2(2), 341-350.

Singh, K., & Anand, A. (2013). Safety Considerations In A Welding Process: A
Review. International Journal of Innovative Research in Science, Engineering
and Technology, 2(2), 341-350.

Sinkule, E. J., Powell, J. B. and Goss, F. L., 2013, “Evaluation of N95 Respirator Use
with a Surgical Mask Cover: Effects on Breathing Resistance and Inhaled
Carbon Dioxide,” Annals of Occupational Hygiene, 57(3), pp. 384-398.

Small and medium-sized enterprises (SME) annual report 2018/2019.
https://www.smecorp.gov.my/index.php/en/laporan-tahunan/3911-sme-
annual-report-2018-2019

Smith, L. P., & Roy, S. (2011). Operating room fires in otolaryngology: risk factors
and prevention. American journal of otolaryngology, 32(2), 109-114.

Sonmez, M., & Tirkdogan, A. F. (2021). The CE marking in Turkey: is it indeed a
guarantee trade mark?. Journal of Intellectual Property Law and
Practice, 16(10), 1072-1077.


http://www.sciencebits.com/
http://www.sciencebits.com/%20ExhaleCondCalc?calc=yes
http://www.sciencebits.com/%20ExhaleCondCalc?calc=yes
https://www.ncbi.nlm.nih.gov/pubmed/26831273
https://www.ncbi.nlm.nih.gov/pubmed/26831273
https://www.smecorp.gov.my/index.php/en/laporan-tahunan/3911-sme-annual-report-2018-2019
https://www.smecorp.gov.my/index.php/en/laporan-tahunan/3911-sme-annual-report-2018-2019

103

Srinivasan, S., & Peh, W. C. G. (2020). N95 filtering facepiece respirators during the
COVID-19 pandemic: basics, types, and shortage solutions. Malaysian
orthopaedic journal, 14(2), 16.

Stefanovska Ceravolo, L., Mirakovski, D., Polenakovik, R., Ristova, E., & Sovreski,
Z. (2012). Indoor air quality (iaq) as a parameter affecting workplace
productivity.

Tamunu, M., Ferdinand T. (2014). Analyzing the influence of price and product
quality on buying decision honda matic motorcycles in Manado. Journal EMB.
2 (3) : 1255-1263.

Thurston, G. D., Ahn, J., Cromar, K. R., Shao, Y., Reynolds, H. R., Jerrett, M & Hayes,
R. B. (2016). Ambient particulate matter air pollution exposure and mortality in
the NIH-AARP diet and health cohort. Environmental health perspectives,
124(4). 484-490.

Tjiptono, F. (2020). Strategi Pemasaran prinsip & penerapan.

Tjoe Nij, E., Hilhorst, S., Spee, T. O. N., Spierings, J., Steffens, F., Lumens, M., &
Heederik, D. (2003). Dust control measures in the construction industry. Annals
of Occupational Hygiene, 47(3), 211-218.

Uchiyama, 1. (2013). Chronic health effects of inhalation of dust or sludge. Japan Med
Assoc J, 56(2), 91-5.

Van der Sande, M., Teunis, P., Sabel, R., 2008. Professional and home-made face
masks reduce exposure to respiratory infections among the general population.

van Wezel, R. A, Vrancken, A. C., Ernest, M., Laurensse, J., & Hoyos, J. V. D. G.
(2020). In-hospital verification of non-CE-marked respiratory protective
devices to ensure safety of healthcare staff during the COVID-19
outbreak. Journal of Hospital Infection, 105(3), 447-453.

Viegas, C., Viegas, S., Gomes, A., Taubel, M., & Sabino, R. (Eds.). (2017). Exposure
to microbiological agents in indoor and occupational environments. Springer
International Publishing.

Wang, Q. (2016). Filter performance under simulated real-world conditions. Virginia
Commonwealth University.

Watson CM, Duval-Arnould JM, McCrory MC, Froz S, Connors C, Perl TM, Hunt
EA. (2011). Simulated pediatric resuscitation use for personal protective

equipment adherence measurement and training during the 2009 influenza



104

(H1N1) pandemic. Joint commission journal on quality and patient safety, 37
(11).515-523.

World Health Organization (2017). Ventilation with Contaminant Control Devices on
Indoor Air Quality in a Swine, ISBN 978 by Global Tuberculosis Report.
World Health Organization, 2013. Review of Evidence on Health Aspects of Air
Pollution — REVIHAAP Project: Final Technical Report. WHO European

Centre for Environment and Health, Bonn.

Yang, Z., Chen, Y., Tang, Z., & Jia, M. (2018). Computer vision-based objective
evaluation of increase in breathing resistances of respirators on human
subjects. Optik, 159, 189-201.

Zhu, H., Wei, L., & Niu, P. (2020). The novel coronavirus outbreak in Wuhan,
China. Global health research and policy, 5, 1-3.

Zhuang Z, Bergman M, Lei Z, Niezgoda G, Shaffer R (2017). Recommended test
methods and pass/fail criteria for a respirator fit capability test of half-mask air-
purifying respirators J Occup Environ Hyg;14:473-481.

Zolkufli, AH,. & Faiz A. (2012). Tahap kesedaran staf UTM terhadap keselamatan
pekerjaan di makmal dan bengkel kejuruteraan. Journal of Educational
Management. 6, 36-51.



158

VITA

The author was born in October 03, 1982, in Melaka. He went to Sekolah
Menengah Teknik Leboh Cator, Ipoh Perak for secondary school. He
pursued his first degree at Universiti Sains Malaysia (USM), Nibong Tebal,
Penang and graduated with B. Eng. in Material in 2006. In year 2006, he
joined National Institute of Occupational Safety and Health (NIOSH) as
executive in Examination Department. He has been serving as a Technical
Expert in the Consultation and Research Development Department since
leaving the Examination Department seven years ago. His passion on
occupational safety and health grew in NIOSH. NIOSH provided him with
meaningful competence in the field of OSH. On February 26, 2018, he joined
Master program in Engineering Technology and invoved a research on The
Evaluation of Filtering Face Pieces In Malaysia Workplace According To
Malaysian Standard of MS2323:2010.





