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ABSTRACT

Hospitals are established and operated for providing healthcare services to physically and

mentally unhealthy human beings. Such facilities should therefore demonstrate high quality

Environmental, Health and Safety (EHS) practices. Unfortunately, the situation in most of the

public hospitals in the developing countries like Pakistan is pathetic and prone to sickening the

healthy visitors rather than curing. The objective of this study was to investigate the existing

EHS practices in some of the local hospitals and develop a generic operational manual for

improved and sustained EHS practices in a public hospital. In order to setup the bench mark, a

private hospital was selected and literature from the hospitals all around the developed world

was reviewed. A gap analysis was performed to evaluate the existing situation. In addition a

review of EHS issues was done via personal visits and randomly interviewing management and

staff of the hospitals to understand the difference between claims and practices. Results reveal

that EHS is not a priority area in public hospitals and thus hospitals are propagating sickness

along with provision of healthcare.

The generic manual proposed as a result of this investigation, addresses most of the EHS issues

and suggests most economical and effective solutions to enhance the hospital image as a health

facility.  Chapter one of the manual is ‘EHS and Hospital Planning’ which covers the issues

concerned with initial planning of the hospital. Chapter two is ‘The EHS Management System’

which covers the matters related to EHS policy, EHS department, role and responsibilities,

training, communication and monitoring. Chapter three is ‘Fire Safety and Emergency

Response’ which covers procedures when fire is discovered. Chapter four is ‘Biological

Safety’ which covers lab procedures. Chapter five is ‘Waste Management and Disposal’ which

deals with different types of hospital wastes along with their proper categorization, collection

xii



and disposal. Chapter six is ‘General Safety’ which deals with EHS issues related to the daily

functions of the hospital. While the real test of this manual can only be seen during practice

and several modifications may be required, this may prove a first step in the right direction.
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CHAPTER 1

INTRODUCTION

1.1 EHS in HospitalsHospitals, all over the globe are corporate organizations that are complex in thereworking and they also employ a large number of workers belonging to variousprofessions. As a result they become potentially hazardous places and expose theirworkforce to a number of chemical, physical, psychological and biological hazards(Aharony et al., 1993).Environmental Health and Safety (EHS) Management in a hospital is responsible forthe maintenance of the  procedures, policies and programs that might be necessary tomaintain a safe and healthy environment for the people visiting the premises. It alsoserves the important purpose of protecting the people against unforeseen incidents bymaking sure that hospital operations are in accordance with environmental health andsafety codes and regulations of the country, (Aharony et al., 1993). Hospitals also play avital role of community safety and protection. Along with the major responsibility ofproviding a high standard of health services for patients, healthcare facilities are alsoresponsible for the protection and wellbeing of the workforce which include,emergency evacuation, treatment of inpatients and preparation of food which involveskitchen handling. Hospitals also perform the vital function of environmental protectionon both micro and macro scopic level via waste management strategies that requiresspecial attention because hospitals generate a variety of infectious and non-infectiouswaste (Cakil et al., 2013).
1



Various studies have shown that the leading factors that greatly influence t he choice ofpatients when it comes to hospitals are clinical environment, attitude of the staff,different types of services available and the operating hours. This rise in demand forassessment is attributed to t h e constrained resources, rise in cost of health care andevidence of variations in clinical practice (Nicholas et al., 2008).The World Health Organization (WHO) has immensely focused on the importance ofhealth care and it has been defined on the criteria of cost effectiveness and socialacceptability. Other researchers are stressing the need of assessing the health careinfra structures. It is the application of professional standards that set the bases forthe patients views and their experiences (Richard et al., 2012). It is the assessment ofpatient satisfaction that represents a balance between the expected standard set bythem for the service and the perceptions they make of the delivered service. By givingimportance to the views of the patient for improving health standards is a way ofrespecting the sovereignty of the client for the purpose of democratizing the process ofcare (Naomi et al., 2012).
1.2 EHS Issues and Hospital Management

In its report ‘The Hospital in Rural and Urban Districts’ (WHO, 1992) sections seven and

eight has given an overview of the principles of management in a district health system.

1.2.1 Planning of ServiceThe act of serving their communities is soul function of hospitals. It is done by meetingtheir health needs. Planning is for identifying those needs and determining why theyare not being met. The process of planning is continuous because epidemiological,demographic and economic changes result in a change of the pattern of demand.2



1.2.2 EHS and Human Resources ManagementThe top most responsibility of the management to ensure that all the staff employedin the hospital is:
 Trained and appraised
 Well informed of thejob requirements
 Well aware of the management policies
 Adequately rewarded with bonus and other incentives

1.2.3 Information System for EHS ManagementInformation system is the key component of EHS management. Hospital cannot workefficiently without efficient communication system. Hospital top brass have to ensurethat good systems are available for different types of information's which includepersonnel, patient-related, financial and others. Information is vital in t h edevelopment of research systems within the hospital and also in the identification,analyzing, collecting relevant data for problem solving. The management requires anexpert manager with the relevant communication skills.
1.2.4 EHS Strategies in Plan and Design of New Building

This involves an investment decision of major consequences. A lot of people withdifferent perspectives and needs are involved. As a result it affects the quality of healthcare in times to come. The necessity of utilizing optimum space against provision forfuture developments, accessibility against privacy and visual attractiveness againstmaintenance cost are some of the major concerns that have to be looked in to with a lotof thought and careful consideration.
3



The working boundaries and roles of hospitals in many nations have become morefluid over the last decade. The development of m u c h improved surgical techniquesalong with new anesthetics aiming at minimal invasive surgery have resulted in anincrease of surgical procedures. An efficiently trained and competent staff at theprimary level facilities help in both reducing the rate of referral and also the need ofdaily hospital visits. The remarkable progress in electronic communication haveenabled the linking of central hospitals for diagnosis with remote areas. There is apossibility that the future hospitals might only be small intensive surgical units. It isessential that the hospital directors  a r e aware of both national and internationaltrends of treatment and care. In this way advantage may be taken of the bestprocedures available and managing change positively.
1.3 Legal Framework of EHS in Hospital

1.3.1 Pakistan Environmental Protection Act, 1997

It was passed by both the houses of National Assembly of Pakistan on September 3,1997 and the Senate of Pakistan on November 7, 1997. The President gave his assenton December 3, 1997. It is based on multiple sections serving the authorities as lawfor a number of things including conservation, protection, rehabilitation andimprovement of the environment for the purpose of controlling the pollution and helppromoting sustainable development. In order to examine both the environmentalbenefits and risks associated with any project development the environmentalassessment seems to be a sound process.
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Section Twelve makes clear that in no way any proponent of a project wouldcommence operation or construction until the filing with the federal agency an initialenvironmental examination which is based on addressing those issues where the projectis expected to create an adverse environmental effect.Prohibition on import of hazardous waste under section 13 impose limitation and evenban on import o f hazardous substances with toxic nature, chemical activity,potentially flammable, radioactive, explosive, corrosive or having the potential ofcontaminating the environment in any way.
1.3.2 National Environmental Policy 2005This is a national level policy providing a detailed and well-structured framework i norder to address the environmental issues concerning Pakistan. For this purposeimportance is laid upon issues concerning air pollution, water pollution, naturaldisasters, lack of proper waste management and climate change. It is only byaddressing the above mentioned issues this policy can serve to conserve, protect andrestore Pakistan’s environment and improve the quality of life in Pakistan
The goals of the environmental policy are:

 Restoration and conservation via environmental management
 Building capacity of both public and private sectors at every level
 To meet international obligations effectively

5



1.3.3 Hospital Waste Management Rules 2000

When it comes to public sector hospitals, Pakistan has a capacity of about 92,000 beds. Acareful estimation shows a rise of two hundred and fifty million by 2025 due to theunplanned population growth of the country. This will eventually result in a rise inthe hospital waste generated. This rise rate will be alarming because of this unplannedgrowth. Then another observation which support this fact is that the generation is alsoaccompanied by a constant dumping of hospital waste alongside municipal waste. Thecountry desperately needs an effective segregation system.It is also the leading cause of various problems like air pollution and water pollutionthat poses a health danger for the people of Pakistan. It is hoped that these rules willserve to resolve all the problems that are awaiting our attention due to mismanagementof hospital waste.
1.3.4 Pakistan Sanitation Policy 2005This policy help by providing a framework that is based on a wide base. It also guidesthe authorities at all levels including national, local, federal and provincial via authorizingthem in increasing the ability to maintain and sustain coverage of sanitationthroughout the country. It also enables the authorities to formulate the sanitation plansand programmes at every level for the improvement of the quality of life of the people.

6



1.4 Pre-Selection VisitsIn order to carry out this study, a group of well reputed hospitals of the twin citieswere selected. Visits were made to observe the EHS issues and seek permission of thehealth facility management to carry out the research. The group selected included thefollowing facilities:
 Shifa International Hospital
 Polyclinic Islamabad
 Pakistan Institute of Medical Sciences (PIMS)
 Holy Family Hospital Rawalpindi
 Benazir Hospital
 NESCOM
 Maroof Hospital Islamabad
 CDA Hospital Islamabad

1.5 Bench MarkingIn order to setup the bench mark for this purpose two public and one private hospitalwere finally selected. Shifa International was selected as bench mark. This studyprovides first hand information about the existing EHS situation in highly reputedmedical facilities and outlines the short falls. Solution to these shortfalls and manyother problems has been addressed in the manual.Whilst permission was requested from all of the above listed health facilities, onlythree namely Shifa International, Polyclinic and PIMS allowed for the study to be carriedout. These hospitals enjoy a very good repute and people from all parts of the
7



country visit these facilities in large number on daily basis. This study, afterinvestigating the on-going EHS practices at theses prestigious facilities, chalks out ageneric programme for effective EHS management.
1.6 Brief MethodologyFollowing steps were taken to undertake the proposed study

Step 1: Preliminary visits and review of ongoing EHS practices in three local hospitals
Step 2: Review of legal obligations
Step 3: Identification of EHS issues in various departments
Step 4: a) Observations of national practices at

 Shifa International Hospital (Hospital A)
 Polyclinic (Hospital B)
 Pakistan Institute of Medical Sciences (PIMS) (Hospital C)b) International practices

Step 5: Visits to the area of study and collection of data viaa) Observationsb) Personal communications with
 Administration
 Staff Officers
 Doctors
 Patients

Step 6: Data acquisition
Step 7: Data analysis
Step 8: Generic manual development 8



1.7 Objectives of the StudyFollowing were the objectives of this study:
 To study the existing EHS practices in selected hospitals
 To highlight major areas of EHS concerns being neglected in public /private hospitals
 To develop an EHS best practice manual for public hospitals

9



CHAPTER 2

LITERATURE REVIEW

Environmental Health and Safety (EHS) in a hospital is responsible for themaintenance of the procedures, policies and programs that might be necessary tomaintain a safe and healthy environment. It also affects the health and wellbeing ofthe public. Occupational Health is related to the interaction between the health of theworkforce and the place of work of that work force (Xue Wang et al., 2011).
2.1.1 Occupational Health and Safety

Occupational health and safety is an important instrument for those companieswhich are making an effort for ensuring a healthy and safe work environment(Donabedian et al., 1998; Campbell et al., 2000; Creel et al., 2003). It is due to these effortsthat occupational health and safety has increasingly been applied in the corporate worldin recent decades. These days the management of health and safety is being coveredby OHSAS 18001. Companies in order to become certified must observe the legallegislation and also improve performance of health and safety on a daily basis.
2.1.2 Global Action Plan on Workers Health by WHO (2008-2017)

Both World Health Organization (WHO) and International Labor Organization (ILO) haspaid a lot of attention on the protection and health of workers. It is for this purposethat WHO in its action plan has set five priorities which are developing andimplementing the OHS policy, development of national action programs and plans onoccupational safety and health; promoting and protecting the health of workers,improving both the performance and accessibility services and policies for sustainable10



development. When it comes to workers healthcare it means both economicdevelopment and sustainable human resource, which i s important prerequisite toevery nation of the world. Macroeconomic policy on economic development, tradeliberalization and structural adjustment has a huge influence on working conditions ofthe workers. Poverty together with dismal working conditions are the leading causes ofinjuries at workplace and occupational diseases. These diseases may often causepermanent or temporary disability ending i n loss of income and economic decline. Thisis why capacity building in the health sector for determining the healthcare needsalong with environmental protection has been given top most priority in the action plandevelopedfor the workers health by WHO (GPA, 2010).
2.1.3 International Labor Organization (ILO)In a report of the Union for International Cancer Control (UICC) it has been said thatthere are almost twelve million people in the world who are diagnosed with cancerevery year. International Labor Organization reported that when it comes to workrelated deaths, occupational cancer deaths alone account for 32%, where ascardiovascular disease 26% and accidents at work place accounts for 17%. Some of theleading causes of cancer have been identified as, mesothelioma along with exposure toasbestos which can cause lung problems. International organizations in order to preventoccupational incidents have developed a number of strategies, documents and plans.Cancers relating to asbestos have been eliminated in some nations of the world. In arecent survey approximately about 160-270 million workers across the globe sufferfrom occupational accidents or diseases each year (ILO, 2012).11



2.1.4 Environment, Health and Safety ManagementEnvironment, Health and Safety Management has been focused on primary care andalso within the hospital. It  has dealt with issues involving monitoring and standardsfor cause of diseases and also the present technological review of health care. The focusis also on the improvement of communication and patient satisfaction.Those practices are regarded as good practices which includes methodologies andbehaviors focusing on the standards setting followed by communicating those standardsto the ones using them, monitoring the services along with continuous improvement.The hospital Environment, Health and Safety Management standards consist of threeparts enlisted in below:
2.1.5 Parts of Environment, Health and Safety Management Standards

 EHS Management of the Organization
 EHS Communication, Training and Implementation
 General SafetyThe aim is to provide a framework to assess services provided in both private andpublic health facilities and also the framework for private and public hospitals in orderto improve services in an organized manner. By doing this they become a useful toolfor management of individual hospitals and he lp to identify their strengths,weaknesses and areas for improvement. It provides a mechanism for the identificationof priority areas for overall improvements in the health sectors. These standards arealso aimed at focusing on procedures which provide a firm footing for theidentification and improvement of patient care, support processes and managementwithin the hospital. 12



Improved service in a competitive environment among the various healthcare facilities isthe only mean of acquiring a prestigious position in the market. Thus goodenvironment, health and safety management is the key factor helping the customer todistinguish between the level of service being provided (WHO, 2010).Various studies have confirmed the fact that those organizations which deliver a betterquality of healthcare services are successful to a lot of extent in building a positiveorganizational image, gaining of the satisfaction of the customers, reduction of cost andeventually increasing profit. Those corporations having high standards of environment,health and safety management are more successful in reducing complaints, increasingsatisfaction of customers and loyalty. It has been observed that these days customersare generally reasonably informed prior to utilizing services of any healthcare facilityand they do have alternatives because of the improved standards of services whichcaused an increase in the expectations of the customers (Margolis et al., 2007).

13



2.2 Major Areas of Concern in International EHS andHospital ManagementPractices
(WHO, 2012)The table 2-1 below shows the most essential practices that are being followed bythe best service providing hospitals of the world.

Table 2-1: WHO Major Areas of Concern for EHS and Hospital Management
Name of
Hospital

EHS
DEPT

FIRE
SAFEY

&
EMERGENCY
RESPONSE

SAFETY
TRAINING
COURSES

WASTE
WATER

TREATMENT
(Water from
critical areas

e.g. OT and
grey water

reuse)

GENERAL
SAFETY

MEASURES
(Use of

personal
protection
equipment)

WMS

NYULangoneMedicalCenterNew York
Yes Yes Yes Yes Yes Yes

R     RoyalChildren'sHospital
No Yes Yes No Yes Yes

ColumbiaUniversityMedicalCenterNew York
Yes Yes Yes Yes Yes Yes

UniversityCaliforniaDavisHealthSystem
Yes Yes Yes Yes Yes Yes

Massachusetts GeneralHospital
Yes Yes Yes Yes Yes Yes

14



Name of
Hospital

EHS
DEPT

FIRE
SAFEY

&
EMERGENCY
RESPONSE

SAFETY
TRAINING
COURSES

WASTE
WATER

TREATMENT
(Water from
critical areas

e.g. OT and
grey water

reuse)

GENERAL
SAFETY

MEASURES
(Use of

personal
protection
equipment)

WMS

CornellMedicalCenter Yes Yes Yes Yes Yes Yes
MountSinaiMedicalCenterNew York

Yes Yes Yes Yes Yes Yes
SamsungMedicalCenter No Yes Yes No Yes Yes
Society ofCardiovascular andInternationalRadiology

No Yes Yes No Yes Yes

NationalHospitalOrganization
Yes Yes Yes No Yes Yes

HospitalAuthorityHongKong
Yes Yes Yes Yes Yes Yes

All these six major areas of concern are inter linked and serve to ensure that none of itsworkers whether doctors, paramedic staff, patients, contractors or visitors areexposed to any kind of risk that might be unacceptable to anybody’s safety, health andwelfare. 15



These major areas of concern forms the risk management strategy and an effectiveframework that would provide the hospital with the foundation and infrastructure forefficient working, maintaining and governing of risk management throughout thehospital, including health and safety risks.

16



CHAPTER 3

METHODOLOGYIn order to depict the true picture of EHS practices in the selected hospitals a 3- stepapproach was used:
 Pre-selection visits to eight local hospitals
 Detailed visits to selected facilities
 Personal interview with officials responsible for EHS practicesA multipurpose survey of all the selected facilities was conducted from July 2012- July2013 for data collection in order to have an idea of experiences of doctors  andpatient’s perceptions of the hospital.

3.1 Study SiteThe study was conducted in one private and two public sector hospitals of Islamabad.These hospitals are also working as primary as well as secondary health care center forthe area.
3.2 Stakeholders SelectionThe population studied consisted of personnel working in the office managementsection, account section, medical store section and some medical officers, doctors,patients and visitors in the hospital. It also included interview of medical superintendentof the hospital.

17



3.3 Study DesignThis was a Descriptive Cross Sectional Study and was based on three parts for EHSand quality standards for assessment of an organization as given below:
 EHS Management of the Organization
 EHS Communication, Training and Implementation
 General Safety

3.4 Study DurationThe duration of study was from July 2012 to July 2013.
3.5 MethodologyFollowing steps were taken to undertake the proposed study.

Step 1: Preliminary visits and review of ongoing EHS practices in three local hospitals
Step 2: Review of legal obligations
Step 3: Review of international EHS practices and identification of most criticalareas in EHS as practiced by most International reputed hospitals
Step 4: Selection of three most visited hospitals
Step 5: Identification of EHS issues and gaps in various departments
Step 6: Observations of EHS practices at:• Shifa International Hospital (Hospital A)• Polyclinic (Hospital B)• Pakistan Institute of medical sciences (PIMS) (Hospital C)

 Administration
 Staff Officers 18



 Doctors
 Patients

Step 7: Data compilation
Step 8: Data analysis
Step 9: Development of generic manualA set of questionnaires were prepared to serve the purpose of colleting real data in orderto analyze the current situation and help making comparisons with bench markedfacility for suggesting systems that would serve for a better future.

3.6 Personal CommunicationAfter detailed visits of each selected healthcare facility, a group of individuals was selectedfor personnel interviews. Table 3-1 provides the list and the number of individualsinterviewed in each hospital.
Table 3-1: Number of Individuals Interviewed in each Hospital

S. No. Participants Hospital A Hospital B Hospital C Total1 Directors 7 5 3 122 Doctors (Excl.Directors) 8 10 12 303 Managers 7 7 7 214 Nurses 7 7 7 215 Sweepers 7 7 7 216 Others 15 15 15 45150

19



CHAPTER 4

OBSERVATIONS, RESULTS AND DISCUSSION

4.1 ObservationsCase Study: Hospital A (Shifa International)

4.1.1 Fire Fighting and Emergency ResponseThere are three types of firefighting equipment available. First is the 6Kg dry chemicalpowder for solid fire e.g. wood. Second is the 5Kg carbon dioxide (CO2) for electric fire andthirdly is 7Kg carbon dioxide (CO2) for liquid and electric hazards. There are fivehydrates for high pressure water (H2O).

Figure 4.1: Fire extinguisher at hospital A
4.1.2 EmergencyResponseHot line is always alert to respond to any emergency. Drills are conducted but on monthlybases. There are defined assembly areas in case of emergency evacuation. Emergency exitsigns and alarms are placed all over the hospital. Staff is trained to react quickly forcounter measures. Emergency room i s equipped with full kits to protect the workerswhile countering fire hazards. 20



4.1.3 Hospital Design and ConstructionThere is no separate department for environmental, health and safety (EHS). There is noconcept of confined space. The measures to ensure good air quality via proper ventilationfor the workforce are insufficient. There is proper distribution of fire extinguisherscabinets throughout the hospital. There are no defined assembly areas in case ofemergency evacuation.
4.1.4 General Safety at the HospitalA lack of proper use of personal protection equipment by the workforce was observed.There is also no emphasis on the importance of using personal protection equipment(PPE). No restriction is imposed on entry in to the laboratory by unauthorized personnel.The fire extinguishers in the labs are not placed in such a way that all the points arereachable with in fifty feet’s. The wires are not properly insulated to avoid any electricalinjury. Safety briefings are mandatory to raise the level of awareness of the workforce.Presence of hot line in case of emergency is a good measure. No separate department forEHS to ensure proper training, maintenance and monitoring of the safe work practices inthe hospital.

4.1.5 Waste Water TreatmentThere is no waste water treatment plant. No concept or efforts for grey water reuse. Noconcept of rain water harvesting. Small water filters are installed all over the hospital tofacilitate drinking water. No division of waste water from critical areas (operationtheater) of the hospital for treatment prior to disposal in to sewerage lines.
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4.1.6 House KeepingThere is an efficient workforce present throughout the hospital. The hospital has a wellmaintained machinery working efficiently. Staff is divided into three categories.
 Junior
 Senior
 Most Senior

4.1.7 Waste Generation and SegregationThere is no use of personal protection equipment. Waste is divided into three categoriesdifferentiated by different colors.
Blue Liner: Normal waste (paper, glass, wood)
Red Liner: Infectious waste (Plunger, material in direct contact with patient)
Yellow Liner: Parts of human body (sealed and buried)
Danger box: needles and sharps
4.1.8 Electrical SafetyStaff needs more training regarding electrical safety. Wires in most of the departmentsare properly insulated. No concept of performing electrical work in a de-energized state.No use of EHS equipment while performing work for electrical maintenance.

22



Case Study: Hospital B (PIMS)

4.1.9 Fire Fighting and Emergency ResponseThere is a lack of proper division of fire extinguishers. No hot line to deal with anyemergency situation. No staff training to combat emergency situation. There are noproper kits to aid the workers.
4.1.10 Hospital Design and ConstructionThere is no separate department for environmental health and safety (EHS). No conceptof confined space. No measures to ensure good air quality via proper ventilation for theworkforce. An incinerator is installed but it causes a lot of air pollution when used. Noproperly defined assembly areas in case of emergency evacuation.
4.1.11 General Safety at the HospitalThere is no use of personal protection equipment by the workforce. No emphasis on theimportance of the use of personal protection equipment (PPE). The fire extinguishers inthe labs are not placed in such a way that all the points are reachable with in fifty feet’s.The wires are not properly insulated to avoid any electrical injury. Mandatory safetybriefings are not given to raise the level of awareness of the workforce. No separatedepartment for EHS to ensure proper training, maintenance and monitoring of the safework practices in the hospital.
4.1.12 Electrical SafetyNo Staff training regarding electrical safety. Wires are not properly insulated. Noconcept of performing electrical work in a de-energized state. No use of EHSequipment while performing work for electrical maintenance.23



4.1.13 Waste Water TreatmentThere is no waste treatment plant to treat the water coming from critical areas likeoperation theaters. No concept or effort for grey water reuse. No measures for rain waterharvesting. No filtration plant to treat the water for drinking purposes. There are fivetube wells along with CDA supply to cater for water needs.
4.1.14 LaundryWorking conditions are unsatisfactory. There is no staff for cleaning along with lack ofproper division of workforce. Maintenance of machinery is absent. No implementation ofproper mechanism or protocols to ensure smooth daily working.

Figure 4.2:Laundry of hospital B
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4.1.15 Area DivisionNo proper division of area for the easy working of the hospital. It is overcrowded. Nomarking of exit ways. Some of the exit ways are blocked.
4.1.16 Waste GenerationNo proper division of waste. No use of Personal protection equipment. Practice of wastesegregation along with type of waste generated is absent. There are no pits or incinerator.Waste is transported via external contactor.

Figure 4.3: Waste Segregation and Collection at Hospital B
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Case Study: Hospital C (Polyclinic)

4.1.17 Fire Fighting and Emergency ResponseNo proper division of fire extinguishers. No hot line to deal with any emergencysituation. No staff training to combat emergency situation. No proper kit to aid theworkers.
4.1.18 Hospital Design and Construction

No separate department for environmental, health and safety (EHS). No concept ofconfined space. No measures to ensure good air quality via proper ventilation for theworkforce. An incinerator is installed that causes a lot of air pollution when used. Noproperly defined assembly areas in case of emergency evacuation.
4.1.19 General Safety at the HospitalNo use of personal protection equipment by the workforce. No emphasis on theimportance of the use of personal protection equipment (PPE). The fire extinguishers inthe labs are not placed in such a way that all the points are reachable with in fifty feet’s.The wires are not properly insulated to avoid any electrical injury. Mandatory safetybriefings are not given to raise the level of awareness of the workforce. No separatedepartment for EHS to ensure proper training, maintenance and monitoring of the safework practices in the hospital.
4.1.20 Waste GenerationNo proper division of waste. Practice of waste segregation along with type of wastegenerated is absent. No pits or incinerators. Waste is transported via external contactor.
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4.1.21 Waste Water TreatmentNo waste treatment plant to treat the water coming from critical areas like operationtheaters. No filtration plant to treat the water for drinking purposes. No concept ofgrey water reuse. No concept of rain water harvesting.
4.1.22 Area DivisionNo proper division of area for the easy working of the hospital. It is overcrowded. Nomarking of exit ways. Some of the exit ways are blocked.
4.1.23 Electrical SafetyNo Staff training regarding electrical safety. Wires not properly insulated. No concept ofperforming electrical work  in a de-energized state.  No use of EHS equipment whileperforming work for electrical maintenance.
4.2 DiscussionThere is no proper categorization of fire extinguishers. No hot line to deal with anyemergency situation. No staff training to combat emergency situation. No proper kit to aidthe workers. No separate department for Environmental, Health and Safety (EHS). Noconcept of confined space. No measures to ensure good air quality via properventilation for the workforce. Incinerator causes a lot of air pollution when used. Noproperly defined assembly areas in case of emergency evacuation. No use of personalprotection equipment by the workforce. No emphasis on the use of PersonalProtection Equipment (PPE). Wires are not properly insulated to avoid any electricalinjury. No Safety briefings to raise the level of awareness of the workforce. No properdivision of waste. Practice of waste segregation along with type of waste generated isabsent. There are no pits or incinerator. 27



Waste is transported via external contactor. No waste treatment plant to treat the watercoming from critical areas like operation theaters. No filtration plant to treat the waterfor drinking purposes. No concept of grey water reuse.A visit was made to the major departments of the three hospitals. The table 4-1 belowgives a comparison of their strengths and weaknesses.
Table 4-1: Comparison of strengths and weaknesses of the selected hospitals

Area Visited Facility Strengths WeaknessesHouse Keeping A • Proper welldefined rooms
• Proper labordivision
• Well maintained

• Use of a lot of liquidchemicalswhichmight needtreatment prior todisposalB • Proper welldefined rooms • No proper labordivision
• Very unhygienicconditions resultingfrom lack oftraining and care
• Machinery notwell maintainedC • Proper welldefined rooms • No properlabor division
• Very unhygienicconditionsresultingfrom lack of trainingand careWaste WaterTreatmentPlant A • Small waterpurifiers present allover the hospitalfor drinking
• No waste watertreatment prior todisposal in thesewerage lines
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. . . Continued
Area Visited Facility Strengths WeaknessesB • No Small waterpurifiers fordrinkingpurposes

• No waste watertreatment prior todisposal in thesewerage linesC • No small waterpurifiers fordrinkingpurposes.
• No waste watertreatment priorto disposalHospitalDesign andEmergencyResponse

A • Made a separatedepartment forEHS
• Proper area division
• Well definedB • No separatedepartment for EHS

• No proper areadivision
• No Well-definedassembly areasC • No separatedepartment forEHS
• No properarea division• No Well-definedassembly areasFire Fighting A • Three differentcategories of fireextinguishersbeing used

• Well maintainedB • No categorization offire extinguishers
• Not wellmaintained
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. . . Continued
Area Visited Facility Strengths WeaknessesC • No categorization offire extinguishers

• Not wellmaintainedGeneral Safety A • Need to promote theuse of personalprotectionequipment (PPE)B • Need to promote theuse of personalprotectionequipment (PPE)C • Need to promotethe use of personalprotectionequipment (PPE)WasteCollection,Segregation,Treatment andDisposal.
A • Properdifferentiationvia three colorcodes namelyBlue, Red andYellow

• Separate roomsto store the bagstill disposed
• Using themethod ofincineration andpits for disposalB
• Properdifferentiationvia three colorcodes namelyBlue, Red andYellow

• No separate roomsto store the bagstill disposed
• No incineration andpits for disposal
• Transportation viaexternaltransporter in notsatisfactory
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. . . Continued
Area Visited Facility Strengths WeaknessesC • Properdifferentiationviathree color codesnamely Blue, Redand Yellow

• No separate roomsto store the bags tilldisposed
• No incineration andpits for disposal
• Transportation viaexternaltransporter is notsatisfactorySignage A • Accessiblespaces andfacilities areidentified
• No maps andinformation panelswithin easy sightlines of 36 in. and72 in height

• The signs areeasy tounderstand
• The signs canbe read at nightalsoB • No accessible spacesand facilities areidentified withsymbols

• No maps andinformation panelswithin easy sightlines of 36 in. and72 in. heightC • No accessible spacesand facilities areidentified withsymbols
• No maps andinformation panelswithin easy sightlines of 36 in. and72 in. height
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4.3 EHS Management of the OrganizationA set of three questioners were developed to highlight various issues of EHS andhospital management. The respondents from the three hospitals were asked to answereither as YES or NO. The figure 4.4 below shows the questions asked and percentage ofresponse as YES or NO. Following questions were asked:
 Is EHS a priority area in the hospital's management policy

 Does an EHS hierarchy exist

 What % of employees have a matriculation certificate

 Are the EHS plans developed in consultation with the staff

It is evident from the figure 4.4 that the percentage varied over a wide range. It canbe concluded that standards being practiced in Hospital A (Private) are far better thanthose of hospital B & C (Public).

Fig: 4.4 (a): EHS Management of the Organization
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 Does an effective communication system exist

 Have someone been nominated as an EHS manager

 Is EHS a priority in the departmental functions

 Are EHS responsibilities clearly defined

 Are floors and washrooms cleaned on daily basisThe practice of current organizational chart and communication of review oforganizational chart is also lacking at hospital B & C (Public). On the other hand, internaland external communication mechanism also existed and was working in hospital A.Similarly, the staff of each section was informed for their duties well before time inhospital A. Another standard being met is the appointment of the qualified manager formost of the sections in hospital A, where as hospital B & C (Public) is not being run tothe optimal potential.

Fig: 4.4 (b): EHS management of the organization
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4.4 EHS Communication, Training and Implementation:EHS and human resource management is an essential component for the efficient runningof an organization. Following questions were asked:
 Is EHS training imparted to each employee in risk prone area

 Is the trained staff hired for risk prone area

 If the staff has a copy of responsibilities

 Is the staff identifiable via uniforms etc

 Are continuing education programs provided by the hospital

 Is there accurate and complete records keepingAccording to the results of this part, the job description in written form was not availableto most of the employees for hospital B & C. In any organization, competition is themost important driving force to flourish. The high frequency of E H S trainings andappraisal along with refresher courses may serve the purpose. It was found that needfor EHS training was neither assessed nor proper budget allocations were made in thishead in hospitals B & C. Majority of staff personnel were scarcely aware of the detailedEHS induction training of the hospital.

Fig: 4.5: EHS communication, training and implementation34



4.5 Employee Perception on EHS Issues

4.5.1 EHS Dangers at Work PlaceEHS danger is generally defined as employee’s exposure to harm or injury that they mayencounter at their workplace. In case of a hospital, these work places include differentdepartments such as operation theatre, radiology, laboratories and handling of infectiouswastes etc. Employee’s such as doctors and nurses work in the operation theatre withchemicals and sharp tools infected with contaminated blood from the patients, radiationsin the radiology department which are a leading cause of cell mutation resulting in cancerand contaminated sharps and needles in the infectious waste etc. Understanding theexposure to these dangerous situations, employee’s of the three hospitals were asked ifthey considered their work place as dangerous. The seriousness of the situation is evidentfrom figure 4.6 below.A small group of respondents (Hospital A 3%, Hospital B 24%, Hospital C 18%) were notconcerned with the dangers that come with their jobs. In hospital A 97% indicates anexcellent level of awareness.
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4.5.2 Hazards at Work PlaceEHS hazards are unavoidable dangers or risks, even though often foreseeable. These  hazardsmay  include hazards like exposure to dangerous amounts of radiations in radiology thatmight cause cancer, infections from sharps and needles while performing infectious andnon-infectious waste segregation and infections from cuts via surgical tools in operationtheatres etc. Employees working in different departments of the three hospitals were askedif they were aware of the hazards at their work place. A majority of employees from thethree hospitals (Hospital A 98%, Hospital B 83%, Hospital C 89%) considered their workplaceas both dangerous and hazardous, especially those working in laboratories and handlinginfectious waste. In hospital A, 98% indicates an excellent level of awareness. This can beattributed to the fact that the employee receives safety briefings and monitored at work.

Fig 4.7: Employee’s perspective of work place hazards
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4.5.3 EHS Impacts on Employee’s WellbeingEmployees working in various departments of the hospitals were asked if they have concernsfor their wellbeing (moral, motivation to work, fear of accident, chronic impacts of thesurroundings, etc.) under the existing daily routines and functions. As compared to hospital A anoverwhelming majority of hospital B & C considered their working environment as unhealthyand hardly acceptable on long terms (Hospital A 30%, Hospital B 87%, Hospital C 93%). Itpoints at the lack of attention towards the issue. A majority of employee’s at hospital A aresatisfied with the training and safety measures adopted. This can be due to the fact that themanagement pays a lot of attention towards the working environment at the hospital. A teamhas been designated to monitor the working environment in every department, especially thecritical areas. No such measures are taken at hospitals B & C.

Fig 4.8: EHS impacts on employee’s wellbeing
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4.5.4 Employees Concerns Over Environmental PollutionEmployees from different departments of the three hospitals were asked whether or not theywere working in a pollution free environment. A majority of respondents at hospitals B & C(Hospital B 79%, Hospital C 83%) disagree that they are working in pollution free environment.This is due to the fact that awareness via media and various socio-economic changes in oursociety are contributing towards the concept of clean, green and pollution free environmentwhich is taking strong roots among the masses.

Fig 4.9: Employee’s perception of environmental pollution at work place
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4.5.5 Avaibility of Personal Protective Equipment (PPE)Employees of the three hospitals were asked about availability of personal protectionequipment such as gloves, glass, protective hats etc. In hospital A, majority of the employees aresatisfied with the available equipment for the protection of their health and safety. Thesituation in hospital B and C is not very encouraging. The glaring reason for this is the lack ofinterest by the management towards the issue. At hospital A safety briefings and monitoringensure a good awareness level and working.

Fig 4.10: Avaibility of personal protective equipment
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4.5.6 EHS Communication SystemsHospitals face many challenges when it comes to communication, both internal andexternal. These challenges might include:
 Differences in culture

 The perceived roles and responsibilities of management and employees

 Defining and regulating the functions of each department

 Availability of action plan and its distribution to the working staff

 Defining a chat of accountability of the staffDiffering notions of risk and environmental and safety priorities go beyond mere languagebarriers. The goal of an EHS communication system is to design and implementenvironment, health and safety training programmes to maximize the effectiveness ofclients' EHS management systems. Employee’s working in various departments of the threehospitals was asked questions which would indicate their level of awareness about EHSissues. These questions were as follows:
 Does the hospital have defined procedures for training & promotion

 Is the staff qualified and experienced

 If the staff has a copy of responsibilities

 Is the staff identifiable via uniforms etc

 Are continuing education programs provided by the hospital

 Is there accurate and complete records keeping
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The employees at hospital A are well informed as compared to hospital B and C. The results denythe claims of the management at hospital B and C of keeping their employees well informedabout safety measures. The employees do face numerous occupational health problems due tolack of proper training and information about their duties. This is a major concern in respect tooptimal functioning of the hospitals and their productivity.

Fig 4.11: Employee’s level of EHS awareness
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CHAPTER 5

CONCLUSIONS AND RECOMMENDATIONS

5.1 ConclusionsIt was observed that the level of awareness and standard of EHS practices beingfollowed in a private hospital were much better than that of public hospitals. The hospitalstaff had some knowledge about the dangers and risks that prevailed by the lack oftraining and lack of interest to make the situation better. The situation analysisconfirmed the earlier view that a proper EHS management programme should beimplemented at these hospitals and an intensive training programme at all levels isrequired to deal effectively with the problem. A generic manual of good practices isattached in the appendices as the final outcome of this research. However specificconclusions are as mentioned below:
 Absence of a separate department for environmental, health and safety (EHS) issues
 No hot line to deal with any emergency situation
 Lack of proper staff training to combat emergency situation
 The concept of EHS requirement in confined space was absolutely missing
 No properly defined assembly areas in case of emergency evacuation
 Electrical wires not properly insulated or drawn to avoid any electrical injury
 No concept of emergency drills or frequent briefings
 Practice of waste segregation along with type of waste generated is absent
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5.2 Recommendations

In the light of this study conducted and the analysis done the following recommendations

are being suggested improve the current EHS and Management situation at hospitals in Pakistan.

 Create a separate department for environmental, health and safety (EHS)
 Properly categories different types of fire extinguishers
 Make a hot line to deal with any emergency situation
 Ensure proper staff training to combat emergency situation
 Provide proper kit to aid the workers
 Ensure measures to ensure good air quality via proper ventilation for theworkforce
 Properly define assembly areas in case of emergency evacuation
 Introduce and ensure the use of personal protection equipment by the workforce
 Wires should be properly insulated to avoid any electrical injury
 Mandatory Safety briefings should be made to raise the level of awareness of theworkforce
 Practice of waste segregation along with type of waste generated
 Make pits and ensure incinerator
 Make a waste treatment plant to treat the water coming from critical areaslike operation theaters
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Annexure I
Environment, Health and Safety Questioner

Name………………………. Designation……………………   Service…………………

Address……………………………………………………………………………………..

Contact No………………………………….Department……………………………………

EHS MANAGEMENT OF THE HOSPITAL

1. Is there a universal mission statement for the hospital, which also sets out principal aim of

hospital in regard to EHS?

YES NO

2. The hospital is overseen by a governing board/ board of directors?

YES NO

3. Is EHS a priority area in the hospital’s management policy?
YES NO

4. Does an EHS hierarchy exist?

YES NO

5. Are EHS responsibilities clearly defined?

YES NO

6. Are the EHS plans developed in consultation with the staff?

YES NO

7. Progress against the objectives and planned actions set out in EHS plan is reviewed quarterly according

to a defined monitoring and evaluation process?

YES NO

8. What % of employees have a matriculation certificate?

YES NO
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EHS COMMUNICATION, TRAINING AND IMPLEMENTATION

1.        Clear and effective mechanism exists for internal and external communication.

These include:-
Two way communication between staff and between staff and management.

YES NO

Communication between different departments and wards.

YES NO
Communication with the press and media.

YES NO
Communication with patients /care providers.

YES NO
Communication with external organizations.

YES NO

2. Is the trained staff hired for risk prone work areas?

YES NO

3. Is EHS training imparted to each employee in the risk area?

YES NO

4. Are EHS obligations included in the duty statement?

YES NO

5. Do EHS drills take place?

YES NO

6. Are EHS accidents followed up on regular basis?

YES NO

7. Can EHS responsible staff be identified via uniforms?

YES NO
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GENERAL SAFETY AT HOSPITAL1- Is there any safety department or safety unit to coordinate safety in your Hospital?
 Yes
 No2- Are your safety officers delegate the authority to suspend the work, if there are unsafeacts?
 Yes
 No3- Is there any checklist for use by the safety officers to inspect the site safety?
 Yes
 No4- What is the average accident rate of your hospital in year 2012?
 0-10
 10-20
 20-305- Does your hospital punish those workers or sub-contractors who fail to observe sitesafety?
 Yes
 No6- Are health and safety responsibilities clearly identified for all level of staff?
 Yes
 No7- Has the hospital prepared safe operating procedures relevant to its operations?
 Yes
 No 50



8- Does your hospital emphasis on personal protection equipment’s (PPE) at operatingSite?
 Yes
 No9- The major reason of accidents on site is that the workers are short of safety training’s.
 Yes
 No10- Does your hospital provide safety training / courses for shift workers?
 Yes
 No11- Does your hospital emphasis on putting fire extinguishers at work place.
 Yes
 No12- Detecting Potential Hazard is a major aim of the site planning exercise?
 Yes
 No13- Does your hospital emphasis on identifying hazards at workplaces?
 Yes
 No14- Does your hospital emphasis on having emergency access at workplace?
 Yes
 No15- Does your hospital reward workers who exhibit safety?
 Yes
 No 51



16- Does the safe work procedure exist at your hospital?
 Yes
 No17- Potential risks and consequences are identified prior to execution.
 Yes
 No
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CHAPTER 1

EHS AND HOSPITAL PLANNINGDesign and construction of buildings are looked upon as symbols of progress anddevelopment, different simultaneous activities in hospitals pose a danger to health andsafety of not only the builders but also the working staff at the construction site. It istherefore a duty of all the hospital departments including builders, vendors, staff a n dother workforce to work in accordance with the hospital EHS program. In this regardthe EHS is responsible for enforcing the program. This manual is designed to serve asa guide by pinpointing some of the major EHS areas of concerns of a hospital anddefine protocols mandatory to be followed by all those working within the facility.
1.1 Environmental Health and Safety (EHS) Department

 To ensure awareness a n d training of the EHS control program
 EHS department should carryout regular review of the safety program
 Strictly investigate all incidents

1.2 Managers

 Regular monitoring should be done by them to make sure that all activities arein accordance with the policy
 They should provide staff with safety program
 They should ensure necessary training of the staff
 They should ensure that all legal formalities are met
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1.3 Guidelines

1.3.1 Air Quality

 It is essential to ensure proper isolation of work site from adjoining areas
 Make necessary arrangements to keep dust of construction site fromtravelling outside the premises
 Sealing of all doorways using comparable material in order to mitigate themigration of dust from the work site

1.3.2 Hazardous Material

 In order to work safely it is the duty of the administration to provide EHSdepartment with all applicable material safety data sheets (MSDS’s)
 No storage of flammable chemicals at the work site

1.4 Personal Protective EquipmentThe use of personal protective equipment is for improving the standard of individualsafety while performing hazardous tasks. It consists of using gloves, hats, safetyglasses and other equipment used to protect against injury.
1.4.1 Hats to Cover the HeadWearing hats during construction is very important. They minimize possible danger ofhead injury.
1.4.2 Protection of Eyes with Safety glassesThis is to protect against dust particles. The safety glasses also ensure protectionagainst harmful chemicals, acids, liquids and gases.

54



1.4.3 Protection Against Cuts and PuncturesThis is to ensure protection against punctures, cuts, hazards of skin absorption bydangerous substances, burns, and harmful temperature. It is for this purposeessential to have proper hand protection.
1.4.4 Protection by Foot wearFootwear that might expose skin are not desirable. In areas with potential of foot injuryprotective footwear must be worn in order to avoid from objects piercing the skin orfrom energized electrical conductors that might contact the feet.

1.5 Fire Extinguishers

 They are essential to include in the design for all spaces
 In areas with expensive equipment it is necessary to have a carbon dioxideextinguisher

1.6 Laboratories

 It is an international norm to put extinguishers in a way that no point in thelaboratory is further than fifty feet from an extinguisher
 In the case of the use of alkali metals (e.g., metallic sodium) use a dry graphiteextinguisher and not dry powder
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CHAPTER 2

THE EHS MANAGEMENT SYSTEM

2.1 Policy FormulationIt is the top most priority of any hospital management in the world to ensure the wellbeing of its workforce and to make sure that none of them are exposed to risk. It isessential to recognize that in maintaining a healthy workforce with a healthy and safeworking environment has a direct impact on hospitals proper functioning in provideits patients with good quality services. A healthy, well trained and skillful workforcethat provides the best standards of healthcare. Only doing this will ensure the fact thatproper resources are being allocated for maintenance and improvement of hospital'smanagement i n dealing with health and safety risks.
2.2 Scope of PolicyThe application of this document is on all of those people who are employed by hospitalwhich includes:

 Clinical and non-clinical staff
 Contract staff
 Students
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2.3 Safety and Health MeasuresThe hospital should have an effective EHS management program. Only an effective EHSprogram will ensure a strong foundation and infrastructure for smooth working. It willalso help in maintaining of EHS standards throughout the premises which includes safetyand health risks.These measures include:
 By considering and monitoring the behavior of individuals in relation toincidents at the hospital
 Only with a systematic approach aimed at maintaining quality EHSstandards will ensure a good management in the hospital
 By careful evaluation of EHS relating issues in decision making
 Ensuring accountability and merit in decisions affecting EHS

2.4 EHS ManagementIt is important for the hospital t o develop its EHS management system comprising:
 Providing the managers with necessary documentation and EHS assessment toolswhich would enable them to  identify and prevent safety risks of theirconcerned areas
 A robust audit system that would enable the hospital to monitor its EHSmanagement
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2.5 Highlighting EHS ManagementAn efficient organization is essential for the attainment of the goals set for its EHSmanagement. This also includes the important task of defining responsibilitiesthat would create strong working relationships needed to secure the commitment ofstaff working in collaboration for ensuring the EHS management.
2.6 The EHS Department

 Constituting the EHS committee and taking the necessary actions to address EHSrelated issues
 Communicating and reporting EHS issues to the administration
 Developing an effective audit programme
 Developing the EHS training programme
 Development of monitoring and review of the EHS policy
 To promotion a positive safety culture

2.7 Responsibility of Officials

2.7.1 DirectorsThey are most responsible for the EHS management of the workforce and other visitorsto the hospital.They are responsible for:
 To ensure the commitment of the senior management to EHS along with riskmanagement
 Take steps to implement the hospital EHS plan.
 They should by lead by example
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2.7.2 ManagersManagers should:
 Promote and support the EHS management policy
 They should make sure that their staff receives appropriate EHS information,and training
 They should make sure that all staff is aware of the EHS policy

2.7.3 WorkersThey are responsible for:
 Reporting any dangers or concerns they have in respect of their work
 They should follow safe working procedures
 They must get used to the policy and procedures
 They should record incidents on the incident reporting register
 They should participate in the EHS risk assessment process

2.8 Supervision of StaffManagers must supervise their staff effectively to carry out their role efficientlyThis includes:
 Providing staff with proper EHS training
 Providing support to staff after an EHS incident at work
 To keep the staff informed of work place matters concerning their safety
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2.9 EHS BriefingsEffective communication is an essential process and managers should provide regularbriefings to ensure that the workforce remains efficient in the interests of EHS relatedissues. EHS issues should be included within manager’s team briefings.
2.10 Safety Information for StaffStaff must be encouraged to report EHS concerns. In this way early action can betaken to avoid an accident. As a basic step the staff should always speak to theirmanager about concerns they have. Should the need arise and where the managercannot resolve concerns they can take advice from the relevant occupational healthand safety support service.
2.11Investigation of IncidentsWhen informed about an incident a manager must ensure that accurate details areprovided for the investigation of the incident. The investigation will help managers toidentify and counter the breaches in following the protocols.
2.12 Policy MonitoringEnsuring EHS is vital for the hospital staff. It is also a legal requirement and thehospital may face legal action for failing to comply. It is for this purpose of utmostimportance that senior managers monitor EHS regularly to ensure proper functioningof the hospital.

2.13 EHS AuditingIt is an essential part of the system. This is also true for EHS management system.Therefore EHS audit must be done to ensure that the hospital is meeting its legalresponsibilities effectively. 60



2.14 EHS ReviewThe board is responsible for review on following basis:
 Effectively follow the publication of new EHS regulations
 After every three months
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CHAPTER 3

FIRE SAFETY AND EMERGENCY RESPONSE

In a hospital most of the patients are non-ambulatory while some are on life supportsystems. Whenever faced with a situation like this, it is important that the staff must beready to contain and control the fire. The initial responsibility of containment andcontrol of a fire lies with the hospital officials. This is why it is of utmostimportance that the workforce is familiar with the hospital's fire plan. They should bevery clear and well trained to take appropriate action if a fire occurs.
3.1 Environmental Health and Safety

 Its priority is to make sure that the fire safety plan is in place and beingfollowed
 They should always review to make new plans as needed

3.2 Fire ManagementIt is a four-step procedure:
 Activate the Alarm
 Confine the fire
 Rescue
 Evacuate

1. Activate the Alarm

 Rush to the closest fire alarm and activate it
 Call rescue 15
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2. Confine the FireImmediately disconnect any medical gas flowing in the room and also close all doors inthe affected area. This is for the effective containment of the smoke and fire in the areawhile give everyone time to evacuate patients in to an area of safety.
3. Rescue those in DangerGuide and carry anyone in immediate danger of smoke or fire to a place ofsafety.
4. Extinguish/EvacuateIf small make an attempt to extinguish the fire and when necessary, begin evacuationof the area.
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CHAPTER 4

BIOLOGICAL SAFETY

4.1 Blood borne Pathogens Exposure Control PlanThe aim is the minimization leading towards elimination of  exposure from bloodborne pathogens. Blood borne pathogens exposure is basically contact of skin eitherwith blood or any other infectious material. Animals like domestic pets can also be asource of pathogens. The goal is to prevent spread of infection and eliminate theinfection. The pathogens include hepatitis C, hepatitis B and the humanimmunodeficiency virus.
4.2 Environmental Health and Safety Department

 The E H S department shall make rules and regulations
 The EHS department shall give copies of the manual to all the otherdepartments
 The EHS department shall provide proper training to the staff

4.3 Manager

 It is his responsibility to implement the manual
 He should carryout regular inspections to ensure compliance

4.4 Washing of Hands

 The facility must be available at work areas.
 It is important to wash ones hands with soap prior to and after completion ofwork in the lab
 If not possible the hospital shall provide an antiseptic hand cleanser64



4.5 Needles and Sharps

 Use only when necessary
 Dispose in the puncture proof containers

4.6 Drinking and Eating at Workplace

 Eating, drinking, smoking are strictly prohibited in area of work. .
 Inform administration EHS officer if there is no such area designated forthis purpose

4.7 Storage of Food

 Do not keep them with in the area of work
4.8 Pipetting

 Use mechanical pipetting for handling liquids in the laboratory
 Avoid mouth pipetting

4.9 Handling of Specimen:

 Specimens should be kept in a leak-proof container
 The container should be labeled or colour coded and tightly sealed
 Place it within a secondary container in case of a danger that the specimen couldpuncture the primary container
 Secondary container must be leak proof

4.10 Labels and Signs

 It is important to affix labels to container which contain blood or otherinfectious waste
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CHAPTER 5

WASTE MANAGEMENT AND DISPOSAL

Hospitals, anywhere in the world are organizationally complex systems that employ alarge number of workers from various professional streams. Because of the nature oftheir work it is essential to know that there are several types of wastes generated by ahospital. It is very necessary that these wastes must be managed and disposedproperly, so that they do not become a concern for health and safety of the people or thesurroundings. These waste disposal procedures have been established as part of thehospital environmental health and safety (EHS) manual so that they may provideguidance in the proper management of biological, chemical and universal wastes.Hospital staff needs to be informed and ensure wastes are:
 Properly classified as biological, chemical, radiological and universal waste
 Treat and decontaminate properly
 Collect, store anddispose all waste in according to these proceduresAll this will ensure that waste is being disposed safely and in accordance with legalregulations and also within proper disposal locations so that it won't cause harm andinjury.

5.1 EHS Department Responsibility

 The department would develop waste disposal procedures which comply withlegal regulations
 The department is to train the hospital staff for waste disposal procedures
 The department shall make regular inspections66



5.2 Management of WasteByproducts and chemicals from work activities are the major source of chemical wastesand they must be managed as a hazardous waste.
5.3 Types of WasteThe below mentioned are chemical wastes. Drain and trash disposal for chemicals.

 Sharps waste for non-acutely-toxic chemical waste
 Empty containers
 light bulbs and mercury lamps
 Recycling batteryand disposal
 Electronics and computers recycling
 Waste that is acutely toxic for sharps and empty containers

5.4 Hazardous Waste

5.4.1 How to Select ContainersThe reuse of empty bottles is desirable to collect chemical wastes
 Compatible containers for storing chemicals must be used
 Special care is necessary for corrosive wastes or the waste contents will dissolvethe container
 Use separate containers to collect incompatible waste

5.4.2 Sealed ContainerChemical waste containers must be closed when not in active.
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5.5 Biological WasteThese types of wastes are generated in research, testing of biologicals, diagnosis orproduction. Also included is the isolation wastes, animal wastes, infectious agents,cultures, human blood and products of blood. Human pathological waste and sharps arealso included.
5.6 Regular Waste:See if the biological waste belongs to sharps waste or red bag waste.
5.6.1 Needles and Sharps WasteThis type of waste includes any metal, plastic, glass or items with the potential to cut,puncture, scratch the skin. Sharps include:

 Medical needles
 Intravenous syringes to which a needle is attached
 Different types of blades
 Pipettes
 Blood vials
 Culture dishes
 Broken and unbroken glass and plastic

5.7 Disposal Procedures

5.7.1 DecontaminationSometimes it is necessary to decontaminate biological waste prior to disposal.
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5.7.2 Guideline

 Liquid waste is to be disposed through sink drain
 Dispose wastes mixed with radioactive wastes as a radioactive waste
 Dispose wastes mixed with hazardous chemical through EHS as a chemical waste

5.8 Procedures

5.8.1 Liquid Waste DisinfectionAn effective disinfectant is bleach :
 Bacteria
 Fungi
 Viruses
 Mycobacterium

5.9 Use of Personal Protective Equipment (PPE)

 Laboratory coat
 Gloves
 Safety glasses

5.10 AutoclaveIt is very effective in sterilizing liquid waste. It refers to the complete killing of allliving microbial organisms. A biological indicator is used in autoclaving.Contents of personal protective equipment (PPE):
 Laboratory coat
 Gloves
 Safety glasses
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Restrictions:
 Autoclave should not be used for treatment of chemical waste
 Autoclave should not be used for treatment for treatment of radiological medicalwaste
 Autoclave should not be used for treatment of human body parts

5.11 DecontaminationDecontamination is for making infectious agents ineffective, so that t h e y no longerpose a threat to health and safety. A few biological wastes may need other methodswhich m a y  l e a d t o decontamination.
5.12 Infection Causing AgentThey are organisms that can causes disease or effect health of humans or animals.
5.13 Chemical, Biological and Clinical Waste Management

5.13.1 Clinical WasteA lot of drugs and chemicals are regarded as hazardous and for this reason also regulatedby the environmental protection agency (EPA). Wastes from clinical areas must becollected and disposed by environmental health and safety (EHS).
5.13.2 Non-Hazardous WasteWastes from clinical areas include:

 Needles used for any non-hazardous chemicals
 Small containers can also be discarded in a sharps containers
 Disposal aqueous solutions through drain
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5.14 Management and Disposal

5.14.1 Seal the ContainerCollect wastes into containers with sealable lids.
5.14.2 Identification of ContainersLabel containers with a hazardous waste label with the name of the chemicalenclosed. Denote sharps on the label if syringes or other sharp wastes are inside thecontainer.
5.14.3 Close and Seal TightlyClose and seal tightly containers not in use and protect from exposure to people in thehospital.
5.14.4 StoreStore the container in a labeled chemical waste area with secondary containment tocontain spills.

71



CHAPTER 6

GENERAL SAFETY

6.1 Concept of Confined spaceA confined space is defined by OSHA as space that is large enough so that an employeecan enter and perform assigned duty or work. The entry or exit is restricted and it is notdesigned for continuous occupancy. It is important to meet these criteria for a space to beclassified as confined, example of such spaces include utility vaults, tanks, certain tunnels,boilers and pits.Sometimes there is a concern that confinement m a y pose hazards o f entrapment. Inother cases, the same confined space may keep workers closer to hazards, such asasphyxiating atmospheres. It is for this purpose that OSHA uses the term permit-required confined space in order to describe these spaces that meet both the definition ofconfined space along with posing health or safety concerns.
6.2 Environmental Health and Safety Department (EHS)

 Manage by developing the confined space protocol
 Issue permits for confined space
 label all the spaces in a hospital which require permit
 Provide training to staff who may work in confined spaces
 Make annual review
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6.3 DepartmentsOfficials

 Confined space program implementation should be ensured by them
 They should demand training of staff from EHS as needed
 They should inform EHS department of any potential permit-required confined spaces
 They should inform EHS department when confined space entry work is to beperformed
 They should notify EHS of any incidents that occur in connection with any confinedspace entry

6.4 Types of Confined spacesConfined spaces can be divided into two types that are non-permit required andpermit- requiredconfined spaces.
6.4.1 Confined Spaces termed as Non-Permit- Required

 A large enough space to enter and perform an assigned task
 It is not designed for continuous occupancy
 It has limited or restricted means of entry or exit

6.4.2 Confined Spaces termed as Permit Required

 It contains hazardous atmosphere
 It also contains material with the potential to engulf someone who enters the space
 It can contains any other recognized serious safety or health hazards
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6.5 Protocols for Confined SpaceThose spaces that require permit also demand extensive training of the staff using them. Itis therefore important that entry into those spaces requiring permit at the hospital isconducted by an authorized personnel. EHS department should inform of any hazardsidentified with the space. It is the duty of EHS department to coordinate entryoperations whenever hospital personnel are working in or near the confined space.
6.6 Emergency ServiceNon-Entry emergency operations shall be performed by officials in the event of anemergency. Arrangements must be made for rescue by emergency services team.
6.7 Hospital VentilationIt is desirable to use forced air ventilation system in order to control atmospherichazards of a confined space. It should only be used to control a hazard.
6.8 Hospital Staff TrainingIt is the duty of the EHS department to provide confined space awareness and training tohospital workforce who may use confined spaces during their duties. It is also importantthat supervisors who have employees working in confined spaces attend awarenesstraining exercises.
6.9 Electrical SafetyThe goal is to prevent exposure to  hazardous electrical conditions and ensurecompliance. Electrical shock and fire are the hazards associated with electricity. Allwork on electrical equipment needs be performed in a de-energized state.
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6.10 Environmental Health and Safety Department (EHS)

 They are responsible to support the hospital community in implementing the program
 Maintain all records
 Perform regular reviews
 Evaluate work and ensure compliance with this programs
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