Recent Scientific

Research

ISSN: 0976-3031
Volume: 7(6) June -2016

THE OFFICIAL PUBLICATION OF
> INTERNATIONAL JOURNAL OF RECENT SCIENTIFIC RESEARCH (IJRSR)
'R http://www.recentscientific.com/ recentscientific@gmail.com




ISSN: 0976-3031

Awailable Online at http://www.recentscientific.com

International Journal of Recent Scientific Research
Vol. 7, Issue, 6, pp. 11893-11899, June, 2016

International Journal of
Recent Scientific
Rescarch

Research Article

ROLE OF MECHANICAL VENTILATION IN CIRCUMVENTING POTENTIAL ENVIRONMENTAL
HAZARDS AND RISKS IN THE MORTUARY

Sweta Patel, Narendra Patel, Raghvendra K.Vidua* and Arneet Arora

Department of Forensic Medicine & Toxicology, AIIMS Bhopal

ARTICLE INFO ABSTRACT

Article History:

Received 06™ March, 2015

Received in revised form 14" April, 2016
Accepted 23™ May, 2016

Published online 28™ June, 2016

Key Words:

It is well known that the mortuary personnel is more exposed to hazards and risks daily in
comparison to other staff in the hospital premises because they stay in an environment full of such
hazards and risks while working there. The chances of getting them affected by some disease on
exposure to such hazards and risks are very high as very often the ante mortem medical, personal
and family histories of the corpses are not available and adequate safety measures are not in place.
In Indian setup, non scientific infrastructure and improper ventilation system installed in majority of
the mortuaries could significantly add up to such risks. This paper focuses on the role of ventilation

facility in the mortuary which is the basic prerequisite for improving environmental health and

Mortuary, Policy and Protocol, Hazards
and risks, Mechanical Ventilation, Local
Exhaust Ventilation

circumventing such type of hazards and risks to their as well as to the public health.
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INTRODUCTION

Mortuary is a space in the hospital premises, used for the
storage of bodies, and may include, body viewing area, body
preparation room and an autopsy suite. Autopsy suite is used
for the performance of investigations into the cause of death.
Facilities and their staff involved in mortuary services have a
clear obligation to look after the deceased in accordance with
the community expectations. Many of the Standards and
Commentaries relating to the design, construction and
provision of services, are implemented where new mortuaries
are being designed as they represent best practices. The
ventilation system for the autopsy suite must minimize the
spread of airborne pathogens ideally by being isolated from
other ventilation systems.

Medicolegal autopsy facility is an entity in itself, distinct from
the rest of the hospital and medical education facility. In USA
there are architecture and engineering firms that specialize in
Forensic market and include those who also look at
medicolegal autopsy facility. No such specialized groups exist
in most of the countries across the world and the mortuary
facilities are far from ideal in most of the places. It is in these
circumstances when a new Mortuary is planned, it is an
opportunity to explore what one can best have with the
available resources, skills, expertise, expenses and the time.
Despite the constraints, one has to take into consideration the
workload, working conditions, occupational safety, employee
comfort and demand for quality work and precision.

*Corresponding author: Raghvendra K, Vidua
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Mortuary has potential hazards and risks for the health
personnel as well as attendants” as its environment is exposed
to a number of infectious agents through aerosols, splashes and
fumes released from bone saws and sectioning of tissues,
especially lungs or intestines. E.g. tuberculosis, including
multi-drug-resistant  tuberculosis ,viral hepatitis, human
immunodeficiency virus (HIV)®, cholera, plague and anthrax’
transmissible spongiform encephalopa thies such as variant
Creutzfeldt - Jakob disease etc., chemicals(e.g.formaline,
cyanide, organophosphates etc.)' or physical factors
(e.g.temperature, noise and radiation etc.)

In the simplest terms the ventilation means removing and
replacing the stale air in a particular environment with the fresh
air. It may be achieved simply by opening windows and doors
or by providing an open space. On the other hand, the
mechanical ventilation system is a more controllable method to
remove, contain or dilute smells and contaminants and also to
control temperature, humidity and cleanliness of that place. It
also provides an effective isolation of one space from another
allowing a desired air-flow path of a clean to a less clean area.

There is a need to be aware of the ventilation requirements of
individual departments as they are not all the same. Air flows
and pressure regimes for individual departments are extremely
important as they set the invisible barriers to infection and are
the first line of containment in the Healthcare Premises.” The
ventilation controls the quality of environment inside the
mortuary and is necessary to control the exposure to different
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contaminants. Ventilation also helps to maintain a comfortable
and appropriate thermal environment for the autopsy.
Mechanical ventilation should be provided for the post-mortem
room, all rooms in direct communication with it e.g. body
store, dirty utility/instrument store, specimen store etc. All
other areas should be naturally ventilated. Most of the
mortuaries outside big cities (80%) lack their own facilities and
did not have a separate well-ventilated autopsy room where
they could keep putrefied corpses.’

Protocols for working in the Mortuary

There should be at least 6 room air changes per hour, local
exhaust ventilation over bone cutting saws or band saws, use of
adequate personal protective equipment (PPE), effective clean
up and decontamination procedures in place, and regular
monitoring of the staff and environmental control measures.
While in high risk cases, air changes inside the mortuary
should be enhanced to at least 12 per hour along with the
maintenance of negative pressure differential and use of HEPA
filtration and downdraught ventilation.”

Factors affecting the need of ventilation in mortuary

The factors that determine the ventilation requirements of a
workspace include human habitation, the activities of the
department, extraction of odours, aerosols, gases, vapours,
fumes and dust, dilution and control of airborne pathogenic
material, thermal comfort, the reduction of the effects of solar
heat gains and the reduction of excessive moisture etc.® Most of
the mortuaries in our country are not up to the mark for post-
mortem examination resulting in hazards to the mortuary staff.’

Natural Vs Mechanical Ventilation

Very broadly, ventilation in buildings can be classified as
‘natural’ or ‘mechanical’. Mechanical (or ‘forced’) ventilation
tends to be driven by fans. Natural ventilation is driven by
‘natural’ pressure differences. Natural ventilation by fly-proof
screen windows and fresh air inlet grills is adequate except in
the post-mortem room where a mechanical exhaust system is
necessary.'’  Natural ventilation is generally preferable to
mechanical ventilation due to lower capital, operational and
maintenance costs. However there is a range of circumstances
in which natural ventilation may not be possible e.g. presence
of high levels of contaminants, where mechanical ventilation
can be provided with a ceiling fan, a vacuum system, or by a
balanced system that uses both the inlet and extract fans. In
commercial developments, mechanical ventilation is typically
driven by air handling units (AHU). Where mechanical
ventilation includes heating, cooling and humidity control, this
can be referred to as Heating Ventilation and Air Conditioning
(HVAC)."

Cost / benefit of Ventilation system in the Mortuary

Mechanical ventilation systems are expensive in terms of
capital and running costs, and planning solutions should be
sought which take maximum advantage of natural ventilation.
Mechanical ventilation if designed into the plans of the
building is a great concept and definitely has merits over
natural ventilation, but the issue come to retrofitting a solution
to a building, which could add quite a bit to the cost. This is
why if possible mechanical ventilation is designed into the

building plans, so that the costs of implementation can be
kept to a minimum.'?> Though planning with this angle may lead
to rise in the project cost but it has overall benefit of providing
a good working environment and reducing the hazards ad risks.
Installation and particularly maintenance costs of the operation
of a mechanical ventilation system may be very high and also
may lead to sick building syndrome.”” However, ventilation
cost can be minimised where practicable, reserving it for core
areas requiring the mechanical ventilation most.

Technical Specifications

The design should allow for an adequate flow of air into any
space. Ventilation supply plant should include air filters having
a minimum arrestance of 85% and a minimum average dust
spot efficiency of 25%, when tested in accordance with
BS6540. Filters must be readily accessible to replacement and
maintenance purposes, and be provided with a pressure-
differential indicator in addition to the “filter fault” alarms.
External discharge arrangements for extract systems should be
protected against back pressure from adverse wind effects and
located to avoid re-introduction of exhausted air into the
building through air intakes and windows. Special
consideration should be given to the exhaust air from the post-
mortem suite. It is essential to avoid the escape of offensive
odours from the working areas to other parts of the
accommodation, and other parts of the building and no
naturally ventilated space should communicate with the
postmortem room without an intervening lobby or corridor. '
The mortuary entire complex should be air conditioned with a
separate system for the autopsy rooms to prevent spread of foul
air to other areas and there should be no air recirculation in the
mortuary to ensure a clean air environment'”.

Local exhaust ventilation (LEV)

LEV is a term used to describe systems installed to prevent
hazardous substances from entering the general atmosphere of
the room in which they are being used. Their primary function
is to protect the working environment around. Mortuaries and
dissection suites may have LEV systems incorporated within
the equipments like bone saw which release a large number of
contaminants. Though it does not eliminate the need to have
specialized ventilation but it does reduce the dependency and
pressure on specialized ventilation to provide a fresh air
environment. Formaldehyde, an air contaminant found in many
indoor air investigations, poses distinct occupational exposure
hazards in certain job categories (e.g., mortuary science) '"LEV
is a more cost effective means for achieving control of
formaldehyde emissions during the embalming process."
Breathing zone concentrations of volatile materials emanating
near the table surface were measured at four exhaust flow rates
and two different levels of enclosure of the source. Test results
showed mean reductions of 83-93 percent with exhaust flow
rates of 1.4—4.2 m3/min (50-150 c¢fm) compared with no local
exhaust ventilation, and a reduction of 100 % at 7.1 m3/min
(250 cfm)."®

Ventilation of post-mortem suite

The ventilation of this suite should be arranged so that air flows
towards the post-mortem room from the adjoining transit
area/staff changing area and the body storage area. This will
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usually be achieved by air leakage via the doors between the
post-mortem room and these spaces. The ventilation of the
dirty utility/instrument store should be arranged so that this
space is at a negative pressure in relation to the post-mortem
room to minimize possible diffusion of offensive odours back
into the postmortem room. When not in use, the ventilation
system for the postmortem room can be shut down, always
provided that the system is allowed to run on for a limited
period (a minimum of 30 minutes) after final cleaning of the
room to purge residual odours and to assist in the drying of
washed surfaces. The ventilation system provided for the
specimen store should continue to run at all times because of
the potential risks arising from formalin used for the
preservation of tissue."* Some mortuary units are spacious and
well-designed while others generally need improvement.'’ The
autopsy room study findings support the importance of primary
containment for protecting autopsy staff and secondary
containment for protecting environment from infectious agents
at autopsy room.”’The settle plate counts increased from a
maximum of 5 bacterial colonies during a sample period of 60
minutes when the room was empty to 140 colony forming
units(all coliforms) on the plate beneath the table when a post
mortem examination was in progress in the absence of
ventilation®'.

Components of mechanical ventilation (Fig:1)-

1. General- No materials used in construction and
assembly must be a source or sustain any kind of
biological or combustion activity to avoid any kind of
infection or fire hazards.

2.  Air inlet- Position, cleanliness of surrounding area and
protection from unwanted entry of materials or
organisms through it are important factors of
consideration along with supply of fresh air.

3.  Air Outlet-Position and decontamination of extractants
are important factors before they are released in to the
environment.

4. Dampers-For controlled circulation of air.

5. Duct system-Made up of appropriate material like

galvanized steel, aluminum, polypropylene etc.

Fan —For pushing the air in the desired direction.

Attenuator/silencer-For reducing any kind of noise.

8.  Filter -For capturing and holding particles being carried
in the air stream. The filters could be primary filters for
larger particles or secondary filters for finer particles or
high efficiency particulate air filters (HEPA/ absolute) to
remove virtually all particles from air. Activated carbon
filters are used to reduce odours.

9. Humidifier-For adding moisture to the air.

10. Chiller-For reducing temperature and also to condense
moisture out of the air.

11. Eliminator-For removing aerosols and water droplets.

12. Drainage system-For removing water from ductwork
and disposing of it safely.

13. Access doors and observation ports-For routine
maintenance and cleaning.

14. Transfer grille: To make adequate provision for air to
move from room to room.

15. Pressure stabilizers: To maintain pressure differentials
between adjacent rooms to prevent reversal of air flows

16. Heater coil/ Battery: to recover heat.

)

17. Energy recovery
18. Diffuser
19. Odour control system
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Fig 1-Basic structure of Mechanical ventilation in a mortuary

Validation. A process of proving that the system is fit for
purpose and achieves the operating performance originally
specified. The performance of ventilation system must be
checked at regular intervals.

Problems associated with the Mechanical Ventilation

Mechanical ventilation is expensive to install and maintain in
isolation rooms. It often does not deliver the recommended
ventilation rate and may fail to maintain negative pressure.”” In
addition, a number of problems related to the use of mechanical
lack of active collaboration between medical and technical
personnel including ventilation can arise from the building
repair, lack of proper integration into the building design, and
often poor knowledge of medical staff of the intended
operational performance of ventilation systems.” Other
problems with mechanical ventilation include the loss of
negative pressure differential in isolation rooms due to the
opening of the doors; clogged filters; and adjacent, negatively
pressurized spaces.

Designing consideration of a building -The building
ventilation has three basic elements: ventilation rate, airflow
direction and air distribution or airflow pattern.”* It is a good
idea to have appropriate design at the construction phase itself
to accommodate the specialized ventilation requirement of a
particular place and also to avoid future alteration in the unfit
designs as architectural design, in particular the source of
ventilation air, does influence the diversity and composition of
the built environment microbiome.” and the indoor climate can
influence human health through direct effects on microbial
populations.”® While undertaking the design of a space for
properly accommodating a specialised ventilation, along with
all the statuary and standard requirements ,local exhaust
ventilation, comfort, infection control, source and protective
isolation, room air-flow pattern, air-change rate, differential
pressures, air quality, room air-condition, noise limits,
distribution system, fire control, electrical safety leaks,
insulation,  cleanliness, filtration,  drainage, energy
management, environmental conditions, control sequence logic,
air-flow rates, air velocities, air quality, installation standard,
need of routine maintenance must be considered.

Planning constraints of a building’s shape and/or the functional
relationships adversely affect ventilation and necessitate a deep
planning starting from conceptual level with proper attention
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on design & operational requirements, technical specifications
and output. The construction and procurement must follow
them accordingly with right installation of components of
mechanical ventilation at right places. The operational and
maintenance requirements must be paid appropriate attention to
provide the best suitable and effective ventilation to a building.
The efficiency and effectiveness of any ventilation depend
largely on the zoning and control of the installation.

DISCUSSION

The mortuary can be a dangerous place to the forensic
experts”’, pathologists and anatomical pathology technicians
and have the highest rate of necropsy related morbidity, **
visitors and handlers of the dead body. The embalming
procedures are also associated with the risk of spread of AIDS
and other infectious diseases.”’ The human body is host to
many organisms, only some of which are pathogenic. When the
body dies, the environment in which pathogens live, can no
longer sustain them. However, this does not happen
immediately and transmission of infectious agents from a
cadaver to a living person may occur.’’Autopsy surgeons are
cognizant of the fact that many high risk cases go unnoticed in
the guise of accidental deaths or homicides and the postmortem
examination is not denied even in the known highly infectious
deaths.®' The risk of infection for health workers depends on
the prevalence of disease in the patient population and the
nature and frequency of exposures.*”

Studies have confirmed that with the cessation of life, certain
pathogenic bacteria are released, which if left unchecked, may
prove hazardous to the personnel dealing with them. Further,
the forensic medicine personnel often works on dead bodies
that are in various stages of decomposition” and high risk
necropsy causing them serious illness and/or death™.

A national study of tuberculosis in the United States of
America found that funeral home directors had higher
tuberculosis morbidity’® and higher tuberculosis
mortality.”’This suggests that even handling intact cadavers
presents an increased risk of tuberculosis. Also, residual air in
the deceased’s lungs may be exhaled when the body is
moved.”®

Autopsies performed on bodies with suspected or confirmed
TB disease can pose a high risk for transmission of M.
tuberculosis, particularly during the performance of aerosol-
generating procedures (e.g. median sternotomy). *° Reni
Laennec (1781-1826; inventor of the stethoscope) died of the
disease having acquired it from the dissection of tuberculoses
cadavers ** Xavier Bichat (1771-1802) regarded as the ‘Father
of Histology’ and performed 600 necropsies in the year of his
death, also succumbed to the disease.”’ That tuberculosis poses
a serious threat to post mortem room workers is further
highlighted by Collius and Graugin in their review which found
that, in contrast to patients with open tuberculosis, even very
brief exposure during a necropsy carries a very high risk of
infection.It suggests that the patient with tuberculosis may be
more infectious at necropsy than during life. Templeton et al
reported that none of the 40 Mantoux negative clinical staff
caring for a patient that died of unsuspected tuberculosis
showed a skin test conversion, whereas all five non-reactors

present at the necropsy converted from negative to positive and
two of these developed positive spectrum cultures. Kantor ef al
observed a similar preponderance of nosocomial infection
among postmortem workers.*

A Medical examiner can become ill from inhaling infectious
aerosols, airborne particles that remain suspended in the air for
long periods of time. An autopsy can efficiently spread, in as
brief as 10 minutes, tuberculosis from the cadaver to everyone
present in the suite. The Syracuse Medical examiner’s office
and the Los Angeles Coroner’s office experienced outbreaks of
autopsy transmitted tuberculosis, due to inadequate ventilation,
in the 1990s. Prions are another serious risk to Medical
examiners during autopsy.*’ Medical Examiners and their staff
are also occasionally exposed to cyanide when they perform
autopsies on people that ingested this chemical compound.
Long term inhalation of formaldehyde has been associated with
an increased risk of cancer.

Medical examiners even died of diseases like Marburg, Ebola
and Lassa hemorrhagic fevers exposed during autopsies.
Documented increase in risk of respiratory pathogen
transmission in autopsy exists in epidemiological studies on
tuberculosis.’ Bodies may be contaminated by radioactive
materials during medical treatment, ** or during explosion of
atomic devices or working in the nuclear industry.”’ Release of
airborne chemicals can rapidly affect wide areas, leading to
exposures that may adversely affect public health®’.

The postmortem room is a source of potential hazards and
risks, not only to the pathologist and anatomical pathology
technician, but also to visitors to the mortuary and those
handling the body after necropsy. Those involved in
postmortem practice have a statutory duty not only to ensure
that they are aware of the hazards and risks associated with
such work, but also to take steps to minimise these risks.”” The
dead body for autopsy is a big sized good culture media,
contaminated with microorganisms, and other materials, and it
must be decontaminated before its safe removal from the
containment area.”” The general background count was higher
in unventilated rooms and ventilation system was helpful in
removing bacterial aerosol and smell apart from providing a
reasonable working condition to staff and requires the need for
a careful design in place.*®

While there is no national or global consensus on biosafety
requirements for medicolegal facilities, it is clear that there is a
greater awareness of the inherent biological risks associated
with these types of facilities. In the U.S., the Centers for
disease control (CDC) and the National Institutes of Health
(NIH) provide some guidance in this area. In Canada, the
Public Health Agency of Canada provides the requisite
expertise in biocontainment. The overriding design goal is to
isolate highly infectious pathogens in a high-containment zone
to protect personnel, the public, and the environment. Of the
four biosafety level (BSL) designations assigned to facilities
that work with hazardous biological agents, BSL-2 and BSL-3
are acknowledged as the most suitable for medico legal
occupancies.” There is a considerable body of literature and
legislation pertaining to the design and provision of a safe
working environment.”’There is a role for both species-neutral
processes such as dispersal as well as niche-based processes
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such as environmental filtering in the assembly of the built
environment microbiome.”’

A review of the literature suggests that the proportion of waste
produced in mortuaries in developing countries may have
significance in planning and environmental management as
almost all of the waste produced by the mortuaries is hazardous
.The individuals involved in the mortuary should be aware of
the hazards and risks associated with such work not only for
them, but also for public health and for the environment.”* The
decline in mortuary acquired infections such as tuberculosis
and blood borne hepatitis in the past 25 years can be largely
attributed to the increased awareness and adoption of safe
working practices.””* There is need for a modern Mortuary in
all the ways including the ventilation aspect.” If workers are to
participate in activities to safeguard their health, they must be
aware of the risks at work however there was no association
found between awareness of hazards and practice of universal
safety precautions™.

Various induction programs, workshops, conferences and
continued medical education on safe autopsy practice can be
helpful in protecting the concerned workers and the
environment from the potential risks associated with
morgues.”’ The physical design of a hospital is an essential
component of its infection control measures to reduce the
spread of infectious diseases in the light of new emerging
infectious diseases. It is the fundamental requirement to adopt a
holistic view of the design and management of hospitals to
prevent their spread to open, public spaces.” Therefore as a
part of the planning process for constructing a new facility, an
infection control risk assessment should be conducted to
determine the potential risk for transmission of microorganisms
within the hospital.” It is also the legal, moral and ethical
responsibility of the mortuary staff to be familiar with different
preventive measures and precautions for safely dealing with the
dead and the laws related to the proper management and
disposal of the bio-medical waste produced during the
procedures.*’

Recommendations

1. There should be standard protocol and procedures to be
followed by mortuary staff while working in the
mortuary.

2. The Standard precautions must be taken while dealing
with highly risk autopsy cases.

3.  There must be adequate ventilation protocol and
technology installed in such places

4.  There must be regular monitoring of the environment of
such places and health of the mortuary staff.

5.  There must be some research carried out on such
environment and devising technologies to provide
adequate working environment to the mortuary staff.

6. The planning and designing of mortuary building must
accommodate a space for mechanical ventilation.

7.  The Care must be taken to ensure that the exhaust air
does not re-enter hospital buildings or discharge to
public places, especially at ground level.

8. Permission of autopsy must be granted to only those
mortuaries which are fulfilling the basic standard of
ventilation.

CONCLUSION

The detailed policy and protocol for construction of mortuary
infrastructure needs to be framed and made implementable in
all the hospital mortuaries to provide a healthy working
environment to the mortuary staff and circumventing various
associated hazards and risks. Mechanical ventilation and
natural ventilation have many applications where they are used,
but in most modern intelligent design both are used for the best
effectiveness and efficiency. The planning and designing of
mortuary building must pay enough attention on mechanical
ventilation to avoid unnecessary and unfit alterations later on.
The decision whether to use mechanical or natural ventilation
for infection control should be based on needs, the availability
of the resources and the cost of the system to provide the fully
fresh air for improving the environmental health and achieving
an optimum control on the hazards and risks associated with
such a vitiated environment to the individual health of
mortuary personnel as well as to the public health.

References

1. National pathology accreditation advisory council
requirements for the facilities and operation of
mortuaries (Third Edition 2013) Accessed on 25/01/16
from
https://www.health.gov.au/internet/main/publishing.nsf/
Content/9E16A59073C155C4CA257BF0001B080B/S$Fi
1e/V0.29%20Mortuaries.pdf.

2. M Shashikumar - BR Goud - B Joseph - PS Varghese.
Occupational Health and Safety Measures in a Mortuary
of a Private Tertiary Care Medical College Hospital,
Bangalore. Indian Journal of Forensic Medicine &
Toxicology: 2016, 10(1)83-88.

3.  Meel, BL. Risk Assessment Of The Umtata General
Hospital's Mortuary In The Former Republic Of
Transkei, Umtata, Eastern Cape. Anil Aggrawal's
Internet  Journal of Forensic Medicine and
Toxicology;2001,2(1).

4.  Nolte, Kurt B. Taylor, David G.Richmond, Jonathan Y.,
Biosafety Considerations for Autopsy American Journal
of Forensic Medicine & Pathology:2002,23( 2),107-122.

5. Paul Wilkings. Technical Memorandum 2025.
http://www.wales.nhs.uk/sites3/documents/254/Ventilati
on.pdf.

6. Okdemir, Erdem MD; Avsar, Abdullah MD; Keten,
Alper MD; Karanfil, Ramazan MD Effectiveness of
Mortuaries in Turkey: A Questionnaire Study American
Journal  of Forensic Medicine & Pathology
2016.37(1):47-50.

7. Managing health and safety risks in New Zealand
mortuaries. Guidelines to promote safe working
conditions. Accessed on 28/01/16 from:
http://www.business.govt.nz/worksafe/information-
guidance/all-guidance-items/mortuaries-guidelines-to-
promote-safe-working-conditions-managing-health-and-
safety-risks-in-new-zealand/mortuaries-autopsy-

guide.pdf.
8. Department of Health / Estates and Facilities Division
2007. Health Technical Memorandum 03-01:

Specialised ventilation for healthcare premises. Part A -
Design and installation.

11897 |Page



Sweta Patel et al., Role of Mechanical Ventilation In Circumventing Potential Environmental Hazards And
Risks In The Mortuary

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Patowary A. J. Planning an ideal mortuary in India:
Plans for a medical college and a district hospital.
International Journal of Medical Toxicology & Legal
Medicine: 2008, 11 (2) 41-47.

Sanju Singh,U.S. Sinha ,A.K. Kapoor, S.K. Verma ,
Dalbir Singh, Susheel Sharma Planning and designing of
modern mortuary complex in tertiary care. [IJFMT:
2006,4(1)

Mechanical ventilation of buildings. Accessed on
28/01/16 from
http://www.designingbuildings.co.uk/wiki/Mechanical
ventilation_of buildings.

Mechanical Ventilation in Buildings — What You Need
to Know. Accessed on  28/01/16 from
http://www.thegreenage.co.uk/mechanical-ventilation-
in-buildings-what-you-need-to-know/.

Jouni J. K. Jaakkola'Pauli Miettinen Type of Ventilation
System in Office Buildings and Sick Building
Syndrome. Am J Epidemiol: 1995;141:755-65.

Health building note 20 .Mortuary and post-mortem
rooms Status in Wales, accessed on 02/11/201 from:
http://www.wales.nhs.uk/sites3/Documents/254/HBN%
2020%201991.pdf.

Sirohiwal BL, Paliwal PK, Sharma L, Chawla H ()
Design and Layout of Mortuary Complex for a Medical
College and Peripheral Hospitals. J Forensic Res: 2011,
2:102.

Eric J. Esswein & Mark F. Boeniger.Effect of an Ozone-
Generating  Air-Purifying Device on Reducing
Concentrations of Formaldehyde in Air. Applied
Occupational and Environmental Hygiene: 1994,9(2),
139-146.

Michael G. Gressel & Robert T Hughes. Effective Local
Exhaust Ventilation for Controlling Formaldehyde
Exposures during Embalming. J Applied Occupational
and Environmental Hygiene: 1992; 7(12) 840-845.
Charles E. Feigley, Robert J. Kennedy & George A.
Dwiggins. Local Exhaust Ventilation of a Dissection
Table. Applied Industrial Hygiene: 1989,4(12),309-312.
Report to the Council of the Association of Clinical
Pathologists of the Committee (F. E. Camps, chairman,
G. Stewart Smith, A. Dick, and H. H. Sissons). Mortuary
design and hazards. J. clin. Path: 1961, 14, 103-108.
Ersel Sonmez, Hakan M Ozdemir, Ergon M Cem,
Yonca Sonmez, Serpil Salacin, Ozgiir Can Ismail, Fatih
Sen .Microbiological detection of bacteria and fungi in
the autopsy room. Rom J Leg Med: 2011 [19] 33-44.
WAI-Wali, C C Kibbler, J E McLaughlin.
Bacteriological evaluation of a down-draught necropsy
table ventilation system. J Clin Pathol: 1993; 46:746-
749.

Pavelchak et al. Identification of factors that disrupt
negative air pressurization of respiratory isolation
rooms. Infection control and Hospital epidemiology:
2000; 21(3); 191-195.

ISTAQ,2003.accessed on 05/02/2016 from
https://books.google.co.in/books?id=HID6NpLrwOsC&
pg=PA13&lpg=PA13&dq=ISTAQ+2003&source=bl&ot
s=vXCu7ft0ZV &sig=kcW3SPi74P01dPB;jSzkHIC0tBeY
&hl=en&sa=X&ved=0ahUKEwi0q7b97-

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

LLAhUBv44KHWE7ASAQGAEIPT AH#v=onepage&q
=[SIAQ%202003 &f=false].

Atkinson J, Chartier Y, Pessoa-Silva CL, et al., editors
Geneva: World Health Organization; 2009.Natural
Ventilation for Infection Control in Health-Care
Settings. Accessed on 05/02/2016 from
http://www.ncbi.nlm.nih.gov/books/NBK143277/.
Steven W Kembel, Evan Jones, Jeff Kline,
Dale Northcutt, Jason Stenson, Ann M Womack,
Brendan JM Bohannan, G Z Brown and Jessica L Green.
Architectural design influences the diversity and
structure of the built environment microbiome. The
ISME Journal :2012,6, 1469-1479.

Arundel AV, Sterling EM, Biggin JH, Sterling TD.
Indirect health effects of relative humidity in indoor
environments. Environ Health Perspect: 1986, 65: 351—
361.

Chhillar D, Dhattarwal SK, Kataria U. Health hazards at
autopsy- A review article. IAIM, 2015; 2(8): 130-133.
Hall AJ, Aw TC, Harrington JM. Morbidity survey of
post mortem room staff. J Clin Pathol 1991; 44:433-5.
R. Sher AIDS and related conditions -infection control.
SAMT DEEL 1985; 68; 843-848.

Healing TD, Hoffman PN, Young SE. The infectious
hazards of human cadavers. Commun Dis Rep CDR
Rev. 1995; 5:R61-8.

Charles V. Wetti: Autopsy Safety: From the Office of
the Medical Examiner, Center for Forensic Sciences,
Hauppauge, and the Department of Pathology, State
University of New York at Stony Brook, NY

Jackline Mosinya Nyaberi, Rose Kakai, Charles O.
Obonyo, Doreen Othero. Perceived Occupational Risk
of Infection among Hospital Mortuary Attendants in
Nyanza Province, Kenya, International Journal of
Innovative Research and Studies 2014; 3 487-498.
Gordon, W, Rosa, N. Robert and Hockett. The
microbiologic evaluation and enumeration of post-
mortem specimens from human remains. Encyclopedia
of Mortuary Practice (Springfield, Ohio), 453: 1829-32.
Claydon SM. The high risk autopsy. Recognition and
protection. Am J Forensic Med Pathol1993; 14:253—6.
Burton JL. Health and safety at necropsy. J Clin
Pathol.2003; 56:254-60.

McKenna M, Hutton M, Cauthen G, Onorato I. The
association between occupation and tuberculosis. Am J
Respir Crit Care Med. 1996; 154:587-93.

Proportionate Mortality from Pulmonary Tuberculosis
Associated With Occupations — 28 States, 1979-1990.

United States, Centers for Disease Control and
Prevention. MMWR 1995; 44:14-9.Accessed on
15/04/2016 from

http://www.cdc.gov/mmwr/preview/mmwrhtml/0003552
6.htm.

Gershon R R, Vlahov D, Escamilla Cejudo J A, Badawi
M, McDiarmid M, Karkashian C, et al. Tuberculosis risk
in funeral home employees. J Occup Environ Med.
1998; 40:497-503.

Morbidity and Mortality Weekly Report. Guidelines for
preventing the transmission of Mycobacterium
tuberculosis in Health Care settings, 2005, 54 no. RR 17.

11898 |Page



International Journal of Recent Scientific Research Vol. 7, Issue, 6, pp. 11893-11899, June, 2016

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Department of Health and Human Services. Centers for
Disease control and prevention. Atlanta. Accessed on
15/04/16 from:
http://www.cdc.gov/mmwr/pdf/rr/rr5417.pdf.

Porter R. Scientific medicine in the nineteenth century.
In: The greatest benefit to mankind. A medical history of
humanity from antiquity to the present. London: Fontana
Press 1999:308-12.

Infection prevention and control of epidemic — and
pandemic — prone acute respiratory diseases in health
care.  WHO interim guidelines 2007.Accessed on
15/04/16  from: http://www.who.int/csr/resources/
publicationssWHO_CDS EPR 2007 6c¢.pdf

Hill RB, Anderson RE. The recent history of the
autopsy. Arch Pathol Lab Med 1996;120:702—-12
Miletich JJ, Lindstrom TL. An Introduction to the Work
of a Medical Examiner: From Death Scene to Autopsy
Suite. Greenwood Publishing Group, USA. 2010.
Accessed on 12/12/15 from:
http://www.amazon.com/An-Introduction-Work-
Medical-Examiner/dp/0275995089.

Schraml FV, Parr LF, Ghurani S, et al. Autopsy of a
cadaver containing Strontium-89-chloride. J Nucl Med
1997, 38:380-2.

Nelson IC, Thomas Jr, VW, Kathren RL. Plutonium in
South-Central Washington State autopsy tissue
samples—1970—1975. Health Phys 1993; 65:422-8.
James Stewart-Evans. Building ventilation strategies to
protect public health during chemical emergencies
International Journal of Ventilation ,2014; 13(1), 1-12
Manjula Bai K.H., Santosh. Autopsy suite, mobile
autopsy suite and biosafety. Journal of Forensic
Medicine and Toxicology 2007, 24(1); 31-35.

S W Newsom, C Rowlands, J] Matthews, and C J Elliot.
Acrosols in the mortuary, J Clin Pathol. 1983; 36(2):
127-132.

Denmark JAA. The Medicolegal Autopsy facility:
Specialized design for specialized needs. Forensic
Magazine [Internet]. 2012. Accessed on 15/12/15 from:
http://www.forensicmag.com/articles/2012/03/medicole
gal-autopsy-facility-specialized-design-specialized-
needs.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

ks skeoskoskosk sk

Department of Health. Mortuary and post-mortem room.
Health building note 20. London: Her Majesty’s
Stationary Office, 1991.

Martiny JBH, Bohannan BJM, Brown JH, Colwell RK,
Fuhrman JA, Green JL ef al. (). Microbial biogeography:
putting microorganisms on the map. Nat Rev Micro,
2006; 4: 102-112.

Masum A. Patwary, Mosharraf H. Sarker. Quantitative
assessment of mortuary waste: occupational safety and
environmental  health.  Journal  of  Hospital
Administration, 2012; 1(1).

Harrington JM, Shannon HS. Incidence of tuberculosis,
hepatitis, brucellosis and shigellosis in British medical
laboratory workers. BMJ 1976; 1:759.

Grist NR, Emslie JAN. Infections in British clinical
laboratories, 1988—1989. J Clin Pathol 1991; 44:667-9.
Kanth Z Sasi, Ramarao Bharati. Ideal Mortuary for
Medicolegal Autopsy Medico-Legal Update 2015;
15(1):13-18.

Babatunde Ogunnowo, Charles Anunobi, Adebayo T
Onajole, Kofoworola Abimbola Odeyemi.Awareness of
occupational health hazards and the practice of universal
safety precautions among mortuary workers in South
West Nigeria. Nigerian quarterly journal of hospital
medicine 2010; 20(4):192-6.

Kusa Kumar Shaha, Ambika Prasad Patra, Siddhartha
Das, Sanjay Sukumar, Manoj Kumar Mohanty.
Awareness of risks, hazards and preventions in autopsy
practice: a review. Journal of Evolution of Medical and
Dental Sciences, 2013; 2(22):4030-4041.

Fatimah Lateef.Hospital design for better infection
control. J] Emerg Trauma Shock. 2009; 2(3): 175-179.
Gary A. Noskin and Lance R. Peterson. 4th Decennial
International ~ Conference on  Nosocomial and
Healthcare-Associated Infections Engineering Infection
Control through Facility Design, 2001; 7(2),

D.S. Bhullar. Safety measures in dealing with dead.
Journal of Punjab Academy of Forensic Medicine and
Toxicology, 2012; 12(2):69-75.

How to cite this article:

Sweta Patel ef a/.2016, Role of Mechanical Ventilation In Circumventing Potential Environmental Hazards And
Risks in the Mortuary. Int J Recent Sci Res. 7(6), pp. 11893-11899.

11899 |Page



THSN 097 =1

76—320
03009" >

7709763




	1.pdf (p.1)
	5591.pdf (p.2-8)
	2.pdf (p.9)

