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Abstract 

The objective is to identify occupational disease among solid waste management workers in context of health disease. 
Health disease that occur among solid waste management workers such as respiratory disease, skin disease, hepatitis 
and needle puncture, cardiovascular problems, coronary heart disease, gastrointestinal disease and experience 
symptoms of poisoning. Method of collecting data is using questionnaire that were distribute among solid waste 
management in State A (kept confidential due to privacy). Total of respondent only 233 individuals from two main 
district in State A. The data is analysis by using SPSS to get the frequency and percentage for each question under the 
element of Health Disease. Data showing that majority of respondents reported that they sometimes having cough, 
wheezing, itching, rashes, and eyes irritates, diarrhea and nausea. 
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1.0 Introduction 

Health disease that occur among solid waste management workers such as respiratory disease, skin disease, hepatitis 
and needle puncture, cardiovascular problems, coronary heart disease, gastrointestinal disease and experience 
symptoms of poisoning. The solid waste industry work is physically tough and faces various risk of accident which 
increases the frequency of accidents (Mase et al, 2008). 

Since in landfills there were all kinds of harmful gas causing the workers involved directly and indirectly in 
landfills and facilities centre also exposed to unknown hazards. Most common gas that existing namely bio-aerosol, 
greenhouse gases and volatile compounds. This statement supported by Rushton (2003) that state “increased exposure 
to bio-aerosols and volatile compounds may lead to elevated incidence of work-related respiratory, gastrointestinal 
and skin problems in waste collections compared to the general workforce”. Indirect health effects due to the 
contribution of greenhouse gases from waste disposal activities could be significant.  
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Furthermore rising temperatures (and low level ozone levels) due to climate change would affect old people 
with cardiovascular problems and both old and young people with respiratory problems such as asthma, lung disease 
et cetera (Giusti, 2009; Lehtinen et al, 2012). The solid waste management industry is considered occupationally 
hazardous since they are more prone of getting injuries that could lead to infection such as tetanus, hepatitis B and 
hepatitis A (Tooher et al, 2005). 

 
 
2.0  Impact of Improper Management of Waste 
2.1 Environment  
 
Poor management of solid waste led to the contamination of water, soil and atmosphere. Lack of concern for the 
environment led to serious problem from the aspect of safety and health (Giusti, 2009; Pokhrel & Viraraghavan, 2005). 
Not only the poor management of solid waste lead to contamination but, the current landfill that overload with serious 
leachate spilling also playing a role in environmental problems and health problems (Masirin et al, 2008). Figure 1, 
show how waste lead to environment problem, namely air pollution, ground water pollution and surface water 
pollution.  
 
 
 

 
Figure 1: How waste lead to environmental problem 

Adapted from: Singh & Mittal (2009) and Butt et al (2008) 
 
2.2 Health disease 
 
Common health disease happens to solid waste management workers namely respiratory disease, skin disease, HIV, 
Hepatitis, coronary heart disease, gastrointestinal disease and experience symptoms of poisoning (Sarkar, 2003; 
Pandey, 2005; Roopa et al, 2012). 
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2.2.1 Respiratory Disease 
 
Roopa et al (2012) abstract mentioning that “these workers are exposed to a lot of environmental and occupational 
hazards affecting the respiratory system”. According to the Pandey (2005), respiratory disease that detected and 
identified among solid waste workers in the study such as rhinitis/sinusitis, pharyngitis, tonsillitis, bronchitis, 
pneumonia, tuberculosis, chronic obstructive pulmonary disorder (COPD) and most common occur are asthma. 
Symptoms such as breathlessness, chest pain, cough pain, cough, fever, sneezing, headache; running nose and nasal 
congestion are commonly happening to solid waste management workers (Pandey, 2005; Roopa et al, 2012).  These 
symptoms develop slowly but have long term impact that lead to tuberculosis, COPD and asthma.  Roopa et al (2012) 
strongly suggest that the increasing duration of working and exposure contribute to the respiratory disease. Exposure 
to air pollutants including dust, air toxins and bio-aerosols for too long could potentially expose the workers too greater 
than safe level and increased of upper airway inflammation and respiratory symptoms (Wouters et al, 2002).   
 
2.2.2 Skin Disease 
 
Studies by Pandey (2005) mention that allergies such as skin rashes, itching, irritation, swelling lips or eyelids, eye 
irritation, scabies, lice and fleas are few allergies that reported and difficult to control. The allergies occur due to poor 
protection measures, lack of enough water for proper sanitation and lack of personal hygiene. The leach from the solid 
waste dissolved into the water and ground which containing disease vectors and pathogens that transfer through clothes 
and body parts such as hand that help to develop allergies.  
 
2.2.3 HIV and Hepatitis due to needle puncture 
 
Waste management workers exposed to needles and sharp objects during handling and separation of waste. Mainly 
the needles and sharp object can be found in sack of rubbish, bedding, clothing, soft furnishing, discarded litter (drink 
cans) and demolition materials (HSE, 2007). Transmissions of HIV/AIDS, Hepatitis A (HAV), Hepatitis B (HBV), 
Hepatitis C (HCV), viral haemorrhagic fevers, tuberculosis, rabies, West Nile disease, Lyme disease and tetanus 
viruses into human mainly thru punctures wound, eyes, inhalation, ingestion, bites, laceration and scratches that break 
skin. Transmissions happen due to incorrectly clinical waste that entering the general solid waste management stream. 
Clinical waste that entering the waste site namely syringes, needles, scalpel blades, pen and pump needle, lancets, 
blood lancets, vacutainer needles, scalp vein needles, stitching blades, surgical blades, cannulas, broken glass with 
blood, IV catheters, suction catheters, dental wires, scissors, and infusion sets (HSEb, 2014; Manyele & Mujuni, 2010; 
NYC Department of Education, 2013). The transmission among solid waste workers is high; HIV infection estimated 
to be about 0.3% compare to hepatitis A or hepatitis B estimated to be 3% or more (Cointreau, 2006).  
 
2.2.4 Cardiovascular Disease 
 
Dangerous component and element that produced at the landfill such as cadmium, arsenic, chromium, nickel, dioxins, 
PAHs and furan are considered as carcinogenic. Exposures to this component lead to heart diseases depend upon level 
of exposure and duration of exposure. Solid waste management workers are at high risk as they are exposing to this 
component every day (Rushton, 2003). Stressful working environment (longer working hours or shift work) also 
linked to heart disease among workers (Priiss-Ustun & Corvalan, 2006).  
 
2.2.5 Symptoms of poisoning  
 
Since the solid waste management workers expose daily to the poor air quality, challenging environmental problems 
and getting expose to number of pathogenic and non-pathogenic microorganisms during handling and dealing with 
the waste, they encounter symptoms of poisoning and several diseases. Symptoms of poisoning such as drowsiness, 
headache, nausea and fatigue often occur among solid waste management workers while handling rotten organic waste 
or waste contaminated with pathogens and/or hazardous substances. Among different poisoning problems, headache 
and nausea are found intense among workers thru inhalation exposure to the gases that emitted by open burning at the 
landfill (Pandey, 2005; Bleck & Wettberg, 2012). 
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2.2.6 Functional Gastrointestinal Disease (FGID) 
 
In the abstract by Bleck & Wettberg (2012), mention that gastro-intestinal infections, respiratory and skin disease as 
well as muscular-skeletal problems and cutting injuries are commonly found among waste workers around the globe. 
Gastrointestinal disease involving the gastrointestinal track namely oesophagus, stomach, small intestine, large 
intestine and rectum.  It also includes the accessory organs of digestions namely liver, gallbladder, and pancreas. 
Symptoms such as heartburn, abdomen pain, abdomen discomfort, diarrhoea, vomiting, bloating and constipation 
usually happen. There are six major gastrointestinal diseases such as oesophageal disease, gastro-duodenal disorder, 
bowel disorders, abdominal pain syndrome, gallbladder disorders and anorectal disorders. There are several causes 
for this gastrointestinal disease such as abnormal sensation, abnormal motility, brain-gut interactions, genetic factors, 
infection and intestinal inflammation and altered bacterial flora (IFFGD, 2010; World Gastrointestinal Organization, 
2013; Sered & Prucha, 2012).  
 
3.0 Discussion of current health diseases scenario in Malaysia 
 

Table A: Health disease scenario in Malaysia 
 

No  Health disease Never Seldom Sometimes Quite 
often 

Very 
often  

1 I have symptoms of cough 2 
(0.9) 

61 
(26.2) 

92 
(39.5) 

47 
(20.2) 

31 
(13.3) 

2 I have symptoms of wheezing 3 
(1.3) 

60 
(25.8) 

89 
(38.2) 

36 
(15.5) 

45 
(19.3) 

3 I have symptoms of itching  3 
(1.3) 

31 
(13.3) 

107 
(45.9) 

59 
(25.3) 

33 
(14.2) 

4 I have symptoms of rashes 3 
(1.3) 

30 
(12.9) 

96 
(41.2) 

54 
(23.2) 

50 
(21.5) 

5 I have symptoms of eyes irritation 3 
(1.3) 

20 
(8.6) 

93 
(39.9) 

65 
(27.9) 

52 
(22.3) 

6 I have suffered from respiratory tract infections at 
different times 

1 
(0.4) 

17 
(7.3) 

55 
(23.6) 

75 
(32.2) 

85 
(36.5) 

7 I have sustained injury from sharp objects during 
packing refuse with bare hands 

2 
(0.9) 

24 
(10.3) 

67 
(28.8) 

95 
(40.8) 

45 
(19.3) 

8 I have sustained injury due to clinical waste  0 23 
(9.9) 

50 
(21.5) 

85 
(36.5) 

75 
(32.2) 

9 I have come across any poisonous/dangerous animals 
while working 

3 
(1.3) 

28 
(12.0) 

76 
(32.6) 

77 
(33.0) 

49 
(21.0) 

10 I have symptoms of diarrhoea 0 23 
(9.9) 

91 
(39.1) 

70 
(30.0) 

49 
(21.0) 

11 I have symptoms of nausea  4 
(1.7) 

57 
(24.5) 

79 
(33.9) 

51 
(21.9) 

42 
(18.0) 

12 I have suffered from cardiovascular disease  0 7 
(3.0) 

28 
(12.0) 

59 
(25.3) 

139 
(59.7) 

13 I have symptoms of drowsiness while handling rotten 
organic waste 

5 
(2.1) 

81 
(34.8) 

71 
(30.5) 

32 
(13.7) 

44 
(18.9) 

14 I have symptoms of headache while handling rotten 
organic waste 

40 
(17.2) 

89 
(38.2) 

43 
(18.5) 

26 
(11.2) 

35 
(15.0) 

15 I have symptoms of nausea while handling rotten 
organic waste 

42 
(18.0) 

86 
(36.9) 

44 
(18.9) 

29 
(12.4) 

32 
(13.7) 

16 I have symptoms of fatigue while handling rotten 
organic waste 

37 
(15.9) 

90 
(38.6) 

40 
(17.2) 

34 
(14.6) 

32 
(13.7) 

17 I have suffered from gastrointestinal tract infections at 
different times 

1 
(0.4) 

12 
(5.2) 

48 
(20.6) 

109 
(46.8) 

63 
(27.0) 
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From Table A, 92 (39.5%) individuals complaining that they sometimes experiencing symptoms of cough, 61 (26.2%) 
individuals complaining that they seldom experiencing symptoms of cough, 47 (20.2%) individuals complaining that 
they quite often experiencing symptoms of cough, 31 (13.3%) individuals complaining that they very often 
experiencing symptoms of cough, and 2 (0.9%) individuals mention that they never experiencing symptoms of cough.  
 It also show that, 89 (38.2%) individuals complaining that they sometimes experiencing symptoms of 
wheezing, 60 (25.8%) individuals complaining that they seldom experiencing symptoms of wheezing, 45 (19.3%) 
individuals complaining that they very often experiencing symptoms of wheezing, 36 (15.5%) individuals 
complaining that they quite often experiencing symptoms of wheezing, and 3 (1.3%) individuals mention that they 
never experiencing symptoms of wheezing 

Solid waste management workers also experiencing itchy due to unconducive working condition. 107 
(45.9%) individuals reported that they sometimes experiencing itching, 59 (25.3%) individuals reported that they quite 
often experiencing itching, 33 (14.2%) individuals reported that they very often experiencing itching, 31 (13.3%) 
individuals reported that they seldom experiencing itching, and 3 (1.3%) individuals reported that they never 
experiencing itching.  
 Due to itchiness, later it develop to rashes and cause irritation to the skin, 96 (41.2%) individuals reported 
that they sometimes experiencing rashes, 54 (23.2%) individuals reported that they quite often experiencing rashes, 
50 (21.5%) individuals reported that they very often experiencing rashes, 30 (12.9%) individuals reported that they 
seldom experiencing rashes, and 3 (1.3%) individuals reported that they never experiencing rashes.  
 Beside, solid waste management workers also experiencing eyes irritation due to unhealthy working 
condition, 93 (39.9%) individuals reported that they sometimes experiencing symptom of eyes irritation, 65 (27.9%) 
individuals reported that they quite often experiencing symptom of eyes irritation, 52 (22.3%) individuals reported 
that they very often experiencing symptom of eyes irritation, 20 (8.6%) individuals reported that they seldom 
experiencing symptom of eyes irritation, and 30 (1.3%) individuals reported that they never experiencing symptom of 
eyes irritation.  
 Apart from cough, wheezing, itchy, rashes and eyes irritation, solid waste management workers also suffered 
from respiratory tract infections. 85 (36.5%) individuals reported that they very often suffered from respiratory tract 
infections at different times, 75 (32.2%) individuals reported that they quite often suffered from respiratory tract 
infections at different times, 55 (23.6%) individuals reported that they sometimes suffered from respiratory tract 
infections at different times, 17 (7.3%) individuals reported that they seldom suffered from respiratory tract infections 
at different times and one (0.4%) individuals reported that they never suffered from respiratory tract infections.  
 Solid waste management workers also sustained injuries from sharp object during packing refuse with bare 
hands. 95 (40.8%) individuals reported that they quite often sustained injuries from sharp object during packing refuse 
with bare hands, 67 (28.8%) individuals reported that they sometimes sustained injuries from sharp object during 
packing refuse with bare hands, 45 (19.3%) individuals reported that they very often sustained injuries from sharp 
object during packing refuse with bare hands, 24 (10.3%) individuals reported that they seldom sustained injuries from 
sharp object during packing refuse with bare hands, and 2 (0.9%) individuals reported that they never  sustained 
injuries from sharp object during packing refuse with bare hands.  
 Besides sustained injuries from sharp object, solid waste management also sustained injury due to clinical 
waste. 85 (36.5%) individuals reported that they quite often sustained injuries due to clinical waste, 75 (32.2%) 
individuals reported that they very often sustained injuries due to clinical waste, 50 (21.5%) individuals reported that 
they sometimes sustained injuries due to clinical waste, and 23 (9.9%) individuals reported that they seldom sustained 
injuries due to clinical waste. 
 Working as solid waste management workers also risking dealing with dangerous animals and poisonous 
insect. 77 (33.3%) individuals reported that they quite often dealing and come across dangerous animals and poisonous 
insect while working, 76 (32.6%) individuals reported that they sometimes dealing and come across dangerous animals 
and poisonous insect while working, 49 (21.0%) individuals reported that they very often dealing and come across 
dangerous animals and poisonous insect while working, 28 (12.0%) individuals reported that they seldom dealing and 
come across dangerous animals and poisonous insect while working, and 3 (1.3%) individuals reported that they never 
dealing and come across dangerous animals and poisonous insect while working.  
 Besides that, solid waste management workers also experiencing diarrhoea during working hours. 91 (39.1%) 
individuals reported that they sometimes experiencing diarrhoea during working hours, 70 (30.0%) individuals 
reported that they quite often experiencing diarrhoea during working hours, 49 (21.0%) individuals reported that they 
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very often experiencing diarrhoea during working hours, and 23 (9.9%) individuals reported that they seldom 
experiencing diarrhoea during working hours.  
 Apart from experiencing diarrhoea, solid waste management workers also experiencing nausea due to dealing 
with waste during working hours. 79 (33.9%) individuals reported that they sometimes experiencing nausea due to 
dealing with waste during working hours, 57 (24.5%) individuals reported that they seldom experiencing nausea due 
to dealing with waste during working hours, 51 (21.9%) individuals reported that they quite often experiencing nausea 
due to dealing with waste during working hours, 42 (18.0%) individuals reported that they very often experiencing 
nausea due to dealing with waste during working hours, and 4 (1.7%) individuals reported that they never experiencing 
nausea due to dealing with waste during working hours.  
 Solid waste management workers also experiencing and suffered from cardiovascular disease during their 
service. 139 (59.7%) individuals reported that they very often experiencing and suffered from cardiovascular disease 
during their service, 59 (25.3%) individuals reported that they quite often experiencing and suffered from 
cardiovascular disease during their service, 28 (12.0%) individuals reported that they sometimes experiencing and 
suffered from cardiovascular disease during their service, and 7 (3.0%) individuals reported that they seldom 
experiencing and suffered from cardiovascular disease during their service.  
 They also experiencing many health disease due to handling rotten organic waste such as drowsiness, 
headache, nausea and fatigue. From the aspect of drowsiness, 81 (34.8%) individuals reported that they seldom 
experiencing drowsiness while handling rotten organic waste, 71 (30.5%) individuals reported that they sometimes 
experiencing drowsiness while handling rotten organic waste, 44 (18.9%) individuals reported that they very often 
experiencing drowsiness while handling rotten organic waste, 32 (13.7%) individuals reported that they quite often 
experiencing drowsiness while handling rotten organic waste, and 5 (2.1%) individuals reported that they never 
experiencing drowsiness while handling rotten organic waste.  
 From the aspect of headache, 89 (38.2%) individuals reported that they seldom experiencing headache while 
handling rotten organic waste, 43 (18.5%) individuals reported that they sometimes experiencing headache while 
handling rotten organic waste, 40 (17.2%) individuals reported that they never experiencing headache while handling 
rotten organic waste, 35 (15.0%) individuals reported that they very often experiencing headache while handling rotten 
organic waste, and 26 (11.2%) individuals reported that they quite often experiencing headache while handling rotten 
organic waste. 
 From the aspect of nausea, 86 (36.9%) individuals reported that they seldom experiencing nausea while 
handling rotten organic waste, 44 (18.9%) individuals reported that they sometimes experiencing nausea while 
handling rotten organic waste, 42 (18.0%) individuals reported that they never experiencing nausea while handling 
rotten organic waste, 32 (13.7%) individuals reported that they very often experiencing nausea while handling rotten 
organic waste and 29 (12.4%) individuals reported that they quite often experiencing nausea while handling rotten 
organic waste. 

From the aspect of fatigue, 90 (38.6%) individuals reported that they seldom experiencing fatigue while 
handling rotten organic waste, 40 (17.2%) individuals reported that they sometimes experiencing fatigue while 
handling rotten organic waste, 37 (15.9%) individuals reported that they never experiencing fatigue while handling 
rotten organic waste, 34 (14.6%) individuals reported that they quite often experiencing fatigue while handling rotten 
organic waste, and 32 (13.7%) individuals reported that they very often experiencing fatigue while handling rotten 
organic waste.  
  Lastly, solid waste management workers also suffering from gastrointestinal tract infection during their 
service period. 109 (46.8%) individuals reported that they quite often suffering from gastrointestinal tract infection 
during their service period, 63 (27.0%) individuals reported that they very often suffering from gastrointestinal tract 
infection during their service period, 48 (20.6%) individuals reported that they sometimes suffering from 
gastrointestinal tract infection during their service period, 12 (5.2%) individuals reported that they seldom suffering 
from gastrointestinal tract infection during their service period and one (0.4%) individuals reported that they never 
suffering from gastrointestinal tract infection during their service period.  
 
4.0  Strategic Approaches  
4.1 Knowledge 
 
The first element that will be discussed is occupational safety and health knowledge. It consists of five sub-elements 
namely facilities, motivation, and familiarity, training programme and safety knowledge. Lack of facilities, technical, 
financial resource, unskilled personnel, lack of institutional capacity are the main reason for non-compliance with 
safety and health practice among employer and employees (Zhu et al, 2008). As suggested by Shan & Tawee (2014), 

3336



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 

© IEOM Society International 

government should provide and giving incentives, subsidies or loan to improve and upgrading the technologies, 
equipment and facilities used in our countries.  Cointreau (2006) and EPA (1999) also supported that by using 
mechanized machinery (fully automated waste collection vehicle and dual collection of waste) will minimizing 
occupational health and injury risk in solid waste management industries plus it will cut management cost even though 
the price for new technologies are expensive. Cointreau (2006) also mention that by upgrading the disposal system in 
countries from landfill to sanitary landfill, incineration facilities and MRF also influence the chances of getting 
occupational health and injuries among solid waste management workers. Furthermore, Phelps et al (1996) mention 
that workers’ familiarity with areas of waste collection, familiarity with the equipment and machineries will reduce 
injuries risk since they as their awareness are high.  
 In order to increase motivation for both employers and employees to compliance with safety and health 
practice, Ally et al (2014), Coad (2007) and Battaglia et al (2015) state that thru national policy, implementing 
occupational safety and health system, laws enforcement, guideline enforcement, standard and regulations 
enforcement, penalties and giving financial instruments can increase motivation toward safety and health practice. 
Not only that, by giving proper training programme, safety education courses, and constantly informing worker 
regarding safety and health also reduce occupational injuries and risk (Gunsilius et al, 2011; Ally et al, 2014; Sharif, 
2014).  
 
4.2 Personal Protective Equipment  
 
Personal Protection Equipment (PPE) is used by the workers to protect against hazards in the working areas (Office 
of Radiation, Chemical and Biological Safety and Department of Police and Public Safety, 2003). The using of proper 
PPE also limits the chances of coming into contact with infectious agents (Tooher et al, 2005). Most common personal 
protection equipment that given by the employer to the waste management workers namely helmets, face masks, eyes 
protectors, coverall, safety boots, glove and safety vest. In their findings, the workers’ knowledge regarding their work 
condition and risk and practice on proper personal protection equipment will prevent accident or incident from occur 
during working hours. (Aminuddin & Rahman, 2015). Study by Bleck & Wettberg (2012) reported that the 
interviewed workers do not have any PPE or does not have sufficient PPE and some of the PPE are torn or too old to 
use. This statement also supported by Odewabi et al (2013) in their observation state that the solid waste management 
workers seldom use PPE during handling waste. Studies conducted by Khodayari (2012) mention that accident happen 
due to workers did not use the personal protective equipment properly and unsafe practices. On the other hand, lack 
of training of how to use proper personal protective equipment and physical restraints (weather, habits, behaviours, 
overconfidence and complacency) among workers and personnel also contribute to the accidents. Lu et al (2015) in 
their finding also found out that workers rarely use proper personal protection equipment such as face mask and gloves 
during working hours due to perceived benefits, barriers, self-efficacy, slow down work efficiency, and organizational 
factors.  
 
4.3 Concessionaires and Top Management  
 
The third element that will be discussed is the awareness of stakeholder namely local government, employee and local 
communities (Afrizal & Embong, 2013).  It consists of three sub-elements namely self-awareness toward safety and 
health, employer’s awareness and social and institutional awareness. Ahmadi et al (2013) mention that, the lack 
participant from the parties (government, employer, employees, non-government) and lack of commitment from each 
parties lead to the unsuccessful planning, unsuccessful implementation in managing municipal solid waste 
management problem. 
 According to Department of Labor- Te Tari Mahi (2007), it is employer’s duty to inform the employees 
regarding hazard which they are exposed, how to minimize the hazards, managing hazard and providing necessary 
PPE. It also employer’s duty to giving adequate training, supervise the workers during working hours, providing 
opportunities for the workers to get involve with the process related with the safety and health in work place and 
established safety and health system. This also supported by Sharif (2014) that mention safety education courses must 
be provided by the employer to increase awareness of employees.   
 
5.0 Conclusion 
 
This study is carried out for municipal solid waste management workers in two district located at State Q. The 
questionnaire revealed that majority of the workers in this study have health disease either it occurs sometimes, very 
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often or quite often.  The absence of using personal protective equipment are linked with the health disease that occur 
among solid waste management workers. Protective equipment is provided by the concessionaires company but during 
special visit by the safety department from municipal council or occasions.  
 
6.0 Acknowledgment  
 
The authors would like to acknowledge their appreciation to Universiti Tun Hussein Onn Malaysia (UTHM) and 
supported by Ministry of Higher Education Malaysia (MOHE) for contributing to this research.  
 
Reference 
Afrizal, T. & Embong, A.R. (2013). Community and Management of Environment:  

Experiences from Malaysia, Bangladesh, Zambia and Vietnam. Kajian Malaysia. 31(2), 65-86 
Ahmadi, M., Hashim, H.S., Mohamed, A.F. & Moharamnejad, N. (2013). Toward  

community-based waste management: Tehran as a case example. Middle-East Journal of Scientific Research. 
15(8), 1102-2207. ISSN 1990-9233. 

Ally, B., Ismail, S.N.S. & Rasdi, I. (2014). Municipal Solid Waste Management of  
Zanzibar: Current Practice, the Challenges and the Future. International Journal of Current Research and 
Academic Review. Special Issues-1, 5-19. ISSN: 2347-3215 

Aminuddin, M.S.H. & Rahman, H.A. (2015). Health Risk Survey for Domestic  
Waste  Management Agency Workers: Case Study on Kota Bharu Municipal Council (MPKB), Kelantan, 
Malaysia. International Journal of Environmental Science and Development. 6(8), 629-634. 

Battaglia, M., Passetti, E. & Frey, M. (2015). Occupational Health and Safety  
Management in Municipal Waste Companies: A Note on the Italian Sector. Journal of Safety Science. 72, 
55-65. Available online at http://dx.doi.org/10.1016/j.ssci.2014.08.002 

Bleck, D. & Wettberg, W. (2012). Waste collection in developing countries –  
Tackling occupational safety and health hazards at their source. Waste management, Vol 32, pp 2009-2017 

Butt, T.E. et al (2008). Risk assessment of landfill disposal sites – state of the art.  
Waste  Management. Vol 28, pp952-964. 

Coad, A. (2007). Implementing Integrated Solid Waste Management Systems in  
India: Moving Towards the Regional Approach.  Water and Sanitation Program-South Asia Report.  

Cointreau, S. (2006). Occupational and Environmental Health Issues of Solid Waste  
Management: Special Emphasis on Middle- and Lower-Income Countries. Washington, USA.  The 
International Bank for Reconstruction and Development/The World Bank. Publication available online at 
http://www.worldbank.org/urban/.  

Department of Labour Te Tari Mahi (2007). Health and Safety Issues in the Solid  
Waste and Resources Industry. 

Environmental Protection Agency (EPA). Available online at:  
www.epa.gov/air/urbanari/ 

Giusti, L. (2009). Review of Solid Waste Management Practices and Their Impact on  
Human  Health. Waste Management, pp 2227-2239. DOI: 10.1016/j.wasman.2009.03.028. 

Gunsilius, E., Spies, S., Garcia-Cortes, S., Medina, M., Dias, S., Scheinberg, A.,  
Sabry, W.,  Abdel-Hady, N., Santos, A.L.F.D. & Ruiz, S. (2011). Recovering resources, creating 
opportunities: Integrating the informal sector into solid waste management.  

HSE; Health and Safety Executive (2007). Health hazards in the waste and recycling  industry. Waste15. 
Available online at www.hse.gov.uk/pubns/waste15.pdf 
HSEb (2014). Health and Hazardous substances in waste and recycling. Available  

online at www.hse.gov.uk/pubns/waste27.htm 
IFFGD (2010). Setting the Record Straight: Functional GI disorders are among the  

most common chronic medical conditions-and the least understood. Milwaukee, US. International 
Foundation for Functional Gastrointestinal Disorders.  

Khodayari, S. (2012). Problems with the proper use of Personal Protective  
Equipment (PPE).  

Lehtinen, J. et al (2012). Occupational hygiene in terms of volatile organic  
compounds (VOCs) and bioaerosols at two solid waste management plants in Finland. Waste Management. 

Lu, L., Shi, L., Lu, H. & Ling, L. (2015). Individual and organizational factors  

3338

http://dx.doi.org/10.1016/j.ssci.2014.08.002
http://dx.doi.org/10.1016/j.ssci.2014.08.002
http://www.worldbank.org/urban/
http://www.worldbank.org/urban/
http://www.epa.gov/air/urbanari/
http://www.epa.gov/air/urbanari/
http://www.hse.gov.uk/pubns/waste15.pdf
http://www.hse.gov.uk/pubns/waste15.pdf
http://www.hse.gov.uk/pubns/waste27.htm
http://www.hse.gov.uk/pubns/waste27.htm


Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 

© IEOM Society International 

associated with the used of personal protective equipment by Chinese migrant workers exposed to organic 
solvents. Safety Science. 76, 168-174 

Manyele, S.V. & Mujuni, C.M. (2010). Current Status of Sharps Waste Management  
in the Lower-Level Health Facilities in Tanzania. Tanzania Journal of Health Research. 12(4), 267-275.  

Mase, J., Ota, A., Iida, T., Inoue, K. & Ono, Y. (2008). Diural changes in fatigue  
feelings among waste collection workers. The 9th Southest Asian Ergonomics Conference (SEAES).  

Masirin, M.I.H.M., Ridzuan, M.B., Mustapha, S. & Adon, R. (2008). An overview of  
landfill management and technologies: A Malaysian case study at Ampar Tenang. Proceedings 1st National 
Seminar on Environment, Development & Sustainability: Ecological, Economical and Social Aspects. 157-
165.  

NYC Department of Education (2013). OOSH Bulletin: Handling of regulated Waste  
and Cleanup Protocol. Brooklyn, NY.  

Odewabi, A.O. et al (2013). Adenosin deaminase activity and immunoglobulin levels  
as potential systemic biomonitors of occupational hazard and health status in municipal solid waste 
management workers. Environmental Toxicology and Pharmagology.  25, 1-12. 

Office of Radiation, Chemical and Biological Safety and Department of Police and  
Public  Safety (2003). Personal Protective Equipment Guidelines. (Michigan State University, 2003). 

Pandey, R. (2005). Solid Waste Management Practice and Health Implication: A  
case of Kathmandu Metropolitan City, Nepal. The Himalayan Review. 33-47. 

Phelps, H.O., Heinke, J.F., Ouano, E.A.R., Vandecsteele, C. & Goethaert, S. (1996).  
Management of Solid Wastes: Multimedia Postgraduate Course in Environmental Engineering. Paris, France. 
United Nations Educational, Scientific and Cultural Organization (UNESCO).  

Pokhrel, D. & Viraraghavan, T. (2005). Municipal solid waste management in Nepal:  Practice and Challenges. 
Waste Management. 25, 555-562. 
Priiss-Ustun, A. & Corvalan, C. (2006). Preventing Disease through Healthy  

Environments: Towards an estimate of the environmental burden of disease. Geneva, Switzerland. Publish 
by World Health Organization.  

Roopa, S., Padmavathi, R., Akolkar, A., Sankar, S., Ravishankar, P., Vijayalakshmi,  
T., Subhashini, A.S. & Kalpana, B. (2012). Respiratory functions of conservancy workers  working 
in solid waste management sector of Chennai, India. F1000Research.  

Rushton, L. (2003). Health Hazards and Waste Management. British Medical  
Bulletin. 68, 183-197. DOI: 10.1093/bmb/ldg034 

Sarkar, P. (2003). Solid Waste Management in Delhi- A Social Vulnerability Study.  
Presented at Proceedings of the Third International Conference on Environment and Health on December 
15-17, 2003. Chennai, India.  

Sered, B & Prucha, J. (2012). Gastrointestinal Diseases. Consortium of Universities  
for Global Health  

Shan, N.L. & Tawee, S. (2014). Implementation and constraints of solid waste  
reduction through 3R Thrust 1 in National solid waste management policy among contractor’s construction 
industry in Penang. International Journal of Conceptions on Management and Social Sciences. 2(3), 6-11. 
ISBN 2357-2787.  

Sharif, K.I.M. (2014). The analysis safety and health risks of workers in the  
municipal solid waste landfill in Malaysia. The 4th International Conference on Technology and Operations 
Management. 47-53.  

Singh. S.K. & Mittal, A.K. (2009). Toxicity analysis and public health aspects of  
municipal  landfill leachate: a case study of Okhla Landfill, Delhi. Paper Published in “8th World Wide 
Workshop for Young Environmental Scientists WWW-YES 2009: Urban Water: Resource or risks?”. Arcueil, 
France.  

Tooher, R., Griffin, T., Shute, E. & Maddern, G. (2005). Vaccinations for waste- 
handling workers. A review of the literature. Waste Management & Research. 23, 79-86. ISSN 0734-242X. 

World Gastroenterology Organization (2013). Coping with common GI symptoms in  
the community: A global perspective on heartburn, constipation, bloating and abdominal pain/discomfort.  

Wouters, I.M. et al (2002). Upper airway inflammation and respiratory symptoms in  
domestic waste collectors. Occupational Environment Medicicne. 59, 106-112.  

Zhu, D. et al (2008). Improving Municipal Solid Waste Management in India: A Sourcebook  

3339



Proceedings of the International Conference on Industrial Engineering and Operations Management 
Bangkok, Thailand, March 5-7, 2019 

© IEOM Society International 

for Policy Makers and Practitioners.  Washington, USA. The International Bank for Reconstruction and 
Development/The World Bank. ISBN: 978-0-8213-7361-3.  

 
 
 
Biography  
 
Ivy Deirdre Mangkau Ivy Deirdre Mangkau is currently a PhD candidate at Universiti Tun Hussein Onn Malaysia 
(UTHM), Johor Darul Takzim, Malaysia. Her thesis is concerned on safety, health and environment in solid waste 
industry. Her research is funded by Ministry of Higher Education Malaysia (MOHE)-MyBrain15. Ivy Deirdre 
Mangkau can be contacted at ivydeirdre@yahoo.com 
 
 
Associate Professor Dr. Seow Ta Wee Asst Prof Dr Seow Ta Wee has his expertise in environmental management 
and has 16 years teaching, research and consultation experience. He has completed his PhD in Environmental 
Management from Universiti Kebangsaan Malaysia (UKM). His research interest is in field of environmental 
management, solid waste management, safety and health management, community development, regional 
transformation development, urban and rural development and environment, housing, social science, construction 
sociology and construction waste management. 
 
Frederick Noel Mangkau Frederick Noel Mangkau is graduated from Universiti Malaysia Sabah (UMS) in 
Bachelor Science (Hons) Nature Park and Recreation from Faculty of Science and Natural Resources. His research 
interest is on environment, Natural Park, natural resources and tourism.  He can be contacted at 
fredericknoel95@gmail.com.  
 
 

 
 

 

3340




