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Medical Waste Disposal and Occupational Health
Hazards in Selected Dental Clinics in
Nablus District
By
Salem Adli Mahmoud Mosleh

Supervisor

Prof. Dr. Mohammed Al Subu
Dr. Issam Al-Khatib

Abstract

The present study aimed at identifying dental waste techniques and the
most common occupational health hazards at dental clinics in Nablus
district. Out of a total of 134, clinics working at private and NGO’s clinics,
97 were included in this study. A specially designed questionnaire was

used. Collected data were then analyzed using SPSS.

With regard to waste disposal, this study showed that the majority of
the surveyed clinics dispose medical wastes into general trash (amalgam,
62.9%; sharps, 61.9%). This study showed that 54.6% wear gloves during
treatment of patients, 48.5%, wear gloves during amalgam fillings, 36.8%
wear masks and 15.8% wear eye protection all the time. HBYV vaccination
was reported by 74.2%. Stress (37.1%) and headaches (48.4%) were found
to be the most common occupational health problems. Sterilization
methods still depend on dry heat methods (83.2%) and on 70% alcohol
solutions as a disinfectant agent (53.6%). The use of such methods is a
strong indication of lack of either knowledge or ignorance by working

clinics.

In conclusion, it seems that there is an urgent need for intervention in
order to promote awareness of occupational health hazards and their control

measures.



Chapter I

Introduction



1.1 General background

Dental professionals are at risk of exposure to numerous biological,
chemntical, mechanical, physical, and psychosocial workplace hazards. These
hazards include, but not limited, to the spectrum of blood borne pathogens,
pharmaceuticals and other chemical agents, human factors, ergonomic
hazards, noise, vibration, and work place violence (Occupational Safety and

Health Administration (OSHA, 2003).
1.1.1 Biological hazards

Dentistry is considered by the practitioners and most of the public as
being highly hazardous (Galginatis and Gift, 1980; Weeks, Levy, and
Wagner, 1991). Cross infection is of great concern in health care settings
and in the dental sector in particular (Ali, 2003). HBV, HCV, and HIV are
important blood borne pathogens which should be carefully considered in
dental practice (Sabbah and Main, 1999). With the presence of people who
are infected with hepatitis B and C and the HIV viruses, cross infection has
become a major concern both to the dentist and his patient (Al-Rabeah and
Mohamed, 2002). The most common and most investigated cause of the
microbiological risks associated with Health Care Workers (HCW) is
injuries due to needle (WHO, 2001).

1.1.2 Chemical hazards

The other main hazards in dental care settings are mercury. Most
dentists and their assistants are exposed daily to mercury, in particular
elemental vapor (Hg®) by handling dental silver amalgam. Of the inhaled
vapor, about 80% is absorbed into the blood (Journal of Dentistry, 1997).



Mercury poisoning can result from vapor inhalation, ingestion, injection, or
absorption through the skin. Elemental mercury as a vapor has the ability
to penetrate the CNS, where it is ionized and trapped, attributing to its
significant toxic effects. Elemental mercury is not well absorbed by the GI

tract and therefore, when ingested, is only mildly toxic (Schuurs, 2001).

Main signs and symptoms associated with mercury intoxication from
elemental mercury include oral cavity disorders, tremor, ataxia, personality
change, loss of memory, insomnia, fatigue, depression, headaches,
irritability, slowed nerve conduction, weight loss, psychological and
distress. Most of these signs and symptoms have been associated with
persons with long term occupational exposure to air concentration of
mercury greater 50mg/m® whose urinary mercury concentration are greater
than 100mg/L. Because of the known toxicity of mercury, various agencies
have developed limits for mercury vapor in work place air to protect the

health of workers (Environmental Health and Related Programs, 1991).

Chronic low level mercury poisoning can manifest it self with a
variety of symptoms ranging from physical fatigue to cognitive,
dysfunction and depression (The Preventive Dental Health, 1997). Dentists
with occupational exposure to mercury score below mnormal on
neurobehavioral tests of motor speed, visual scanning, verbal and visual

memory, and vasomotor coordination (Harrison, 1998).

A study of 180 dentists by researchers at Glasgow Royal Infirmary in
Scotland found they had up to four times the normal level of mercury in
their urine and nails and had more kidney disorders and memory lapses

than the general public and Low level exposure from dental amalgams may



also be associated with adverse immunological reactions in individuals with
certain major human leukocyte ‘antigen genotypes; further research is

needed in this area (Harrison, 1998).

Governments of many developed and developing nations are
becoming increasingly aware of the risks to human health and the
environment posed by the inappropriate management of mercury and
mercury containing wastes, Canadian Dental Association (CDA, 2001).
Dental facilities generate a number of waste products that have the potential
to be discharged to the wastewater system through dental vacuum suction
systems. Certainly mercury — amalgam is the most problematic waste for

dental clinics (Kansas, 2002).

1.1.3 Latex sensitivity

In the 1980s the Occupational Safety and Health Administration
(OSHA) and the centers for Disease Control and Prevention (CDC)
mandated the health care workers (HCWs) wear gloves during patient care
to protect themselves and patients from cross infections. Increased glove
use to protect against blood borne pathogens resulted in greater number of
glove related reactions. Today, most HCWs wear gloves made of latex
because latex has excellent physical characteristics including elasticity,
tactility, barrier properties, tear resistance, and low cost (Vandewalle,
2003).

Latex gloves have proved effective in preventing transmission of
" much infectious disease to health care workers. But for some workers,
exposure to latex may result in allergic reactions. Reports of such reactions
have increased in recent years especially among health care workers

(DHHS, 2000).



The use of latex has been associated with adverse reactions. In order to
minimize exposure to latex allergens, low protein, and un powdered latex
gloves should be considered when latex gloves are chosen, also nylon glove
liners for use under latex, rubber or plastic gloves can be used to reduce the

possibility of latex allergy (Sabbah and Main, 1999).
1.1.4 Ergonomics and mechanical hazards

Ergonomics is the study of science of workers and their adjustments or
adaptation to their working environment, Dental employers and employees
can take measures to improve conditions within their own work areas
including communication, education, and moderate corrective measures to
protect against musculoskeletal disorders arising from repeated strain and
stress in dentistry. The greatest number of ergonomic related problems for
dental workers occurs in the back, shoulder and neck. Most of these
problems are postural in nature, and are not directly related to the
accomplishments of the tasks. These can be classified as sustained, non
forceful postural problems (Vandewalle, 2003). An increased high
frequency of long lasting and wide spread musculo-skeletal symptoms in
the neck and shoulder were found among dentists and dental hygienists

compared to different group (Akessou and Kristin, 2000).

Ergonomics standards were developed to reduce musculo-skeletal
disorders associated with repetitive motion, awkward posture contact stress
and other on the job conditions. During the past several years, the dental
profession, dental equipment manufacturers, ergonomics, and time motion
analysts have modified the design of the dental equipment and instruments,

changed the position of patients and practitioners with respect to each other,



modified dental office design and the placement of equipment, and

encouraged “four handed dentistry” (Vandewalle, 2003).

Psychological hazards in dentistry have long been considered a
stressful occupation. Dentists today, more than ever, feel that they are
subject to levels of stress that are unacceptably high job satisfaction, and
poor physical and mental health have been Linked to sources of stress
among GDPs and hospital dentists. Stress is another hazard to the dentist
and other health workers. Dentists are always focused on the clock, trying
to finish whatever they’re doing in time and often connect to the negative

image of their profession {Pappert and Woolston, 2001).

Burn-out is a distinct psychological construct which has a number of
features that separate it from occupational stress. Burn out and stresses are
highly likely to occur in dentists of all grades and specialties. Higher
patient expectations, higher targets for provision of dental care will put
increased demands upon dentists. Those in practice can prevent burn out in

themselves and their staff with care, recognition and planning.

1.2 Medical wastes in dental clinics
1.2.1 Definitions

Hazardous waste can be defined as any waste containing a substance
which may present a danger to the life or health of living organisms when
released into the environment. These wastes may both include medical and
radioactive wastes (EPA, 2000). Medical wastes can be defined as any
wastes coming out of medical care provided in hospitals or in other medical
care establishment (WHO, 1983). Infectious or regulated waste is a small

subset (estimated to be 3% in hospital and 1-2% in dental offices) of the



total waste to be discarded (WHO, 1983) and is defined as that waste
capable of producing an infectious disease-sufficiently contaminated with
blood or other body fluids so as to be able to transmit disease (EPA 1986;
Palenik CJ. 2003). Sharp waste means any device having acute rigid
corners, edges or protuberances capable of cutting or piercing (California

Association of Orthodontics CAQ, 2002).
1.2.2 Infectious (regulated) medical waste

For dental office, there are five types of regulated waste. All of them
possess the capabilities of transmitting infectious disease, and therefore

require special handling, storage, and disposal methods. These types are:

1- Bulk (in a liquid or semi liquid form) blood or blood products and other

potentially infectious material (OPIM).

2-Items such as a cotton roll saturated with blood/saliva or OPIM which

readily release fluids during handling.
3- Pathological waste (e.g. exfoliated or extracted teeth).

4- Used sharps (contaminated items that can penetrate intact skin such as
injection needle, scalpel blades, instruments, burs, and broken contaminated

glass).

5- Potential sharps: such as anesthetic carpules which can cousin aspirated
blood and could break possibly causing injury and exposure (Palenik,

2003).
1.2.3 Non - infectious (non-regulated) dental waste

Other medical waste types from dental offices may include:



1- Elemental Mercury from Bulk mercury containers, spills and spill clean
up, empty amalgam capsules from restorative treatment and broken or

unusable amalgam capsules from restorative treatment.

2- Scrap amalgam from traps, screens, excess mix and vacuum pump

filters.
3- Extracted teeth containing amalgam from dental extractions.

4- Broken thermometers and blood pressure units from accidental

breakage.

5- Used X-ray fixer solution from X-ray processing, X-ray developer from

X-ray processing and chromium-containing X-ray system cleaners.
6- Lead foils shields and aprons from X-ray processing, protective shields.

7- Chemical, chemical sterilization solutions from sterilization of dental
instruments, disinfectants and cleaners from general office cleaning (The

Environmentally Responsible Dental Office Vermont State, 1999).
8- Scrap from zinc-based cements.

9- Office waste such as aluminum, glass, news paper and office paper
(EPA, 2002).
1.3 Medical waste management

1.3.1 Management of infectious (regulated) wastes
1.3.1.1 Segregation

Infectious waste should be segregated at the point of origin and as
soon as possible, packed and labeled by suitable code. (Al-Qaroot, 2001).
The majority of soiled items are not regulated waste. For example, used
gloves, masks, and gowns are not considered regulated dental waste and

thus can be added to the regular trash. The same is true for environmental



barriers (e.g., plastic bags or sheets and aluminum foil) used to cover

equipment during treatment (Palenik, 2003; Al-Khatib, 2003).
1.3.1.2 Handling and storage

Safe handling of regulated waste is essential. Written procedures will
help in this process. Involved personnel must be informed of the possible
health hazards present and trained in appropriate handling, storage, and
disposal methods. Of special concern are contaminated sharps, such as
needle. The CDC estimates that health care workers sustain nearly 600.000
percuetaneous injuries annually involving contaminated sharps. A
disturbing number of exposures go unreported and / or occur while
transporting sharps for disposal or placing them into sharps containers

(Palenik, 2003).

Figure 1.1 Containers of OSHA of regulated medical waste

As shown in Figure 1.1 containers of OSHA regulated medical waste
must be colored red, or they must be labeled. The label must be visible
when waste is picked up for disposal. The totals should be sturdy, e.g., tie-

on tags or stickers, must have an orange or orange red back ground and
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must have the word “Biohazardous™ and the biohazard symbol printed on
them in a contrasting color (Division of Pollution Prevention and

Environmental Assistance -DPPEA, 1997).

The OSHA Blood borne Pathogens Standard contains specific
guidelines concerning sharps containers. Sharp containers must be capable
of maintaining their impermeability during storage, transport, treatment,

and disposal (Palenik, 2003).

Needles, scalpes, reamers, broaches, and other sharp objects that could
cause a puncture wound should not be placed in the garbage even if they
are sterilized. This type of waste should be placed in a puncture proof

container (EPA, 2002).

Proper handling of sharps is essential because personal protective
barriers, such as gloves, will not prevent all needle stick accidents. To
minimize the potential for exposures, needles should not be recapped, bent,
or broken by hand. Sharps (and potential sharps) should be quickly placed
into sharps containers after use. Again, such containers are closeable, leak
— proof puncture resistant items labeled with a biohazard symbol (see

figures 1.2, 1.3 and 1.4) (Palenik, 2003).

{
5%

Figure 1.2 Sharp container Figure 1.3 Sharp container
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Figure 1.4 Some types of sharp containers

Regulated waste must be stored in a properly ventilated, secured area
that cannot be readily seen by patients. Generally, waste should not be
stored for more than 30 days. Waste containers must be designed to
prevent the development of offensive odors. Usually such items are red and
have biohazards symbols attached. Ideally regulated waste should be stored
as soon as possible with a minimum of transport. Maintaining bag and
container integrity is vital and over filling must be avoided (Palenik, 2003;

Al-Katib, and Darwish, 2004; Oregon Dental Association ODA, 2000).

1.3.1.3 On site treatment

Many areas allow in-house treatment of regulated medical/dental
waste. An easy and effective procedure is sterilization by moist heat
(autoclaving). Dry heat ovens should not be used. Of course, the
performance of the sterilizer must be biologically monitored regularly.
Where allowed, sharps containers can be sterilized within clinics. The open

containers should be placed into the sterilizer in an upright position as

shown in figure 1.5 (Palenik, 2003).



Figure 1.5 Sharp containers on site treatment.

1.3.1.4 Off site treatment

Regulated waste should be removed, neutralized, and disposed in
proper way in order to reduce any possible hazards. In developed countries
such procedures are carried out by specialized waste companies or run by
specialized department under the control of Ministries of Health (Palenik,

2003).
1.3.2 Management of non infectious (non-regulated) wastes

1.3.2.1 Mercury

One major pollutant present in dental waste water is mercury.
Mercury is easily transformed in the environment through biological
processes to methyl mercury. Methyl mercury is a persistent substance
which bioconcentrates in the food chain and is even more harmful than
elemental mercury (Sheala, 2000). Amalgams are made up of about 50
percent mercury and some portion of silver, tin, copper and, in some cases,
other metals, such as zinc, palladium or indium (City of Boulder —

Department of public Health, 2002).
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There are several ways that mercury from dental amalgam can get into

the environment.

* Waste water: amalgam that is rinsed down drains, any mercury
contained in treated waste water will either end up in the sewage sludge or

in the liquid effluent to be discharged into lakes or rivers.

. Garbage: if amalgam scrap is discarded into ordinary trash, it may

eventually be incinerated or placed in a landfill.

. Antiquated technique: old techniques that use bottle to dispense
elemental mercury for amalgam production. This can lead to accidental
spills and increase the chance that elemental mercury will end up in the
waste stream (The Environmentally Responsible Dental Office Vermont

State 1999).

Despite efforts to prepare only the amount of amalgam needed,
dentists generally use only about 45 percent of the originally triturated
material in the final restoration. Some of the remaining amalgam ends up
as large and fine particles in the vacuum system during carving, burnishing,
and polishing. During removal of old fillings, all the amalgam in the tooth
ends up in the waste stream either as waste or recyclable solid waste in

vacuum traps (Municipality of Metropolitan Seattle, 1991).

1.3.2.2 Amalgam (containing mercury and silver) handling
procedures

Amalgam waste should be collected, stored and sent for recycling or
for disposal at an approved landfill when collection for recycling is not
available. Amalgam waste shall not be disposed of in any waste that could

be incinerated. Amalgam waste should never be put in with the infectious
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(red bag) waste (NZDA, 2001) and never flushed down the drains (City of
Boulder — Department of Public Health, 2002).

Mercury should not be incinerated, because when amalgam is burned
mercury is released to the atmosphere where it ends up deposited on the
ground or in the water. In addition to minimize the amount of mercury
vapor emitted to the office environment from waste amalgam, the American
Dental Association recommends that it be stored in a closed, airtight

container under a small amount of photo graphic fixer (IDEM, 1995).
1.3.2.3 Chair side traps

Chair side traps are beneficial in preventing amalgam from going
down the drain which could other wise contribute to waste water pollution
(City of Boulder — Department of Public Health, 2002). The control of
waste dental amalgam includes proper management of the traps and filters
used in vacuum system (The Environmentally Responsible Dental Office
Vermont State, 1999). The vacuum system must be flushed with line
solution before changing the chair-side trap (Oregon Dental Association,

1998).
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Figure 1.6 Amalgam traps



