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TOPICS TO BE ADDRESSED

 A look at hospital incidents & statistics 

 Fire Risk Mitigation - Code requirements & practice

 Hospital Fire hazards & protection concepts



Due to the fact that limited incident data is available in 

most developing countries, it is not possible to get an 

accurate analysis of fire incident statistics of hospital fires

FIRE INCIDENTS & STATISTICS

The fact remains that Hospital fire incidents are not as 

common as in other occupancies such as Residential or 

Business premises. 

However, the presence of infirm and patients incapable of 

self-preservation increases the risk considerably during 

fire incidents in Hospitals

A look at some related incidents & data…



AMRI HOSPITAL, 2011

• Building – B + G + 7 Floors. 

• Lower floors have windows, Upper floors enclosed with glass facade



AMRI HOSPITAL, 2011 - 2

Fire was reported around 3:30 a.m., & 

smoke seen coming out of the basement 

Staff delayed reporting incident. There 

were 160 patients at time of incident, of 

which around 50 were in the ICU. 

With no outlet / openable windows, the 

smoke started circulating in the 

building, affecting patients and staff. 

None of the patients who died had any 

burn injuries. 93 fatalities were 

officially confirmed. 



SUM HOSPITAL, 2016 

• Building – G + 3 Floors (High rise building). 

• Mixed ACP + Glass façade, fire limited to one section (left side)



SUM HOSPITAL, 2016 - 2

Around 7 pm, fire suspected to have 

been triggered by an electric short circuit 

in the dialysis ward on first floor, which 

then spread to nearby ICU & other units 

Some reports stated that smoke 

traveled through the AC ducts and false 

ceiling to other parts of the building. 

Total of 26 fatalities were confirmed, 

some upto a week after the incident. 

Several shortcomings had been pointed 

out to the hospital following an 

inspection in 2013



SHREY HOSPITAL, 2020

• Building – G + 4 Floors. Windows 

on external wall, ICU on Top floor

• The fire broke out at around 3.30 

am allegedly due to short circuit in 

the ICU. As efforts were made to 

douse the flames, PPE suits of 

attendant, and the doctor present 

there also caught fire. The oxygen 

pipe failed and intensified the fire. 



OTHER INCIDENTS, 2020

• At least 10 people died in Vijaywada, 

when a fire broke out in a hotel 

turned into Covid-19 care centre. 

Short circuit was suspected to be the 

cause of the fire that engulfed 

ground and first floors of the Hotel.  

• A fire broke out in one of the ICU 

wards on the 1st floor of the Covid-19 

isolation building. All 30 patients were 

evacuated on time. A short circuit in 

the wiring of one of the ventilator in 

the ICU is suspected to be the cause 

of ignition. 8th Sept, 2020



HOSPITAL FIRE STATISTICS…

Hospitals and Nursing Homes account for the vast majority 

(2/3rd) of fires in Healthcare facilities. 

Structure Fires in Healthcare Facilities – 2011-15 
Source – NFPA statistics



HOSPITAL FIRE STATISTICS…2

Cooking equipment resulted in maximum fires, while property 

damage was due to electrical equipment. 

Structure Fires in Healthcare Facilities – 2011-15 
Source – NFPA statistics



HOSPITAL FIRE STATISTICS…3

Deaths are maximum for those intimate with fire. However, deaths 

also occurred for patients not in same room as fire. This highlights 

the hazards of smoke movement in buildings. 

Structure Fires in Healthcare Facilities – 2011-15 
Source – NFPA statistics



• Almost two-third of healthcare facilites are in Hospitals and 

Nursing homes. 

OTHER RELEVANT STATISTICS…

• Most fires in these properties were small. Fire spread 

beyond the room of origin in only 4% of health care fires. 

• Cooking equipment was the leading cause of fires in all 

health care properties (66%). However, these fires 

accounted for just 3% of direct property damage, an 

indication that most are confined fires.  

• In the country, fires due to electrical origin are the most 

common (current fires attributable to Ventilators)  



FIRES IN ENCLOSED BUILDINGS

• The presence of a roof and walls over a fire prevents the 

heat and smoke from escaping the building

• Fire inside a compartment has limited oxygen depending on 

the ventilation available, resulting in different (and more 
toxic) products of combustion. 



As a fire burns, it generates heat as well as products of 

combustion due to the chemical reactions associated with the 

combustion process. 

These products of combustion include gases, such as carbon 

dioxide, carbon monoxide, water vapor and other gases 

(depending upon the type of fuel), as well as solids such as 

“soot,” and liquids. For indoor fires, the products will also 

depend on the type of material involved and ventilation 

available to the fire. 

FIRES & SMOKE



Smoke affects occupants and building in different ways. During 

building fires, its important effects on humans are:   

EFFECTS OF SMOKE

• Reduction in visibility 

• Effects of toxic gases (in smoke) on body systems 

• Burns due to heat radiated from hot smoke 

Though not strictly a thumb rule, the above effects occur more 

or less, in the order shown above.  



VISIBILITY IN COMPARTMENT FIRES

An experiment involving 

fire in a modern armchair. 

The room is connected 

through an open door to 

other rooms of the house. 

After 3 minutes the smoke 

concentration starts to 

build up in the entire 

system. By 4 minutes it is 

dense and by 5 it is not 

possible even to see the 

fire.



Fire Gas Toxicants can be normally classified into–

Asphyxiants – those causing central nervous depression, 

resulting in loss of consciousness and ultimately, death. E.g. 

CO, HCN 

Irritants – those which cause (i) sensory and (ii) pulmonary 

irritation. E.g. Halogen acids, NOx. 

Other toxicants – those exhibiting other or unusual effects (this 

has few documented examples) 

TYPES OF FIRE GASES 



ASPHYXIANTS - Effects of CO 

Concentration Symptoms

35 ppm (0.0035%) Headache and dizziness within six to eight hours of constant exposure

100 ppm (0.01%) Slight headache in two to three hours

200 ppm (0.02%) Slight headache within two to three hours; loss of judgment

400 ppm (0.04%) Frontal headache within one to two hours

800 ppm (0.08%) Dizziness, nausea, and convulsions within 45 min; insensible within 2 hours

1,600 ppm (0.16%)
Headache, tachycardia, dizziness, and nausea within 20 min; death in less than 2 

hours

3,200 ppm (0.32%) Headache, dizziness and nausea in five to ten minutes. Death within 30 minutes.

6,400 ppm (0.64%)
Headache and dizziness in one to two minutes. Convulsions, respiratory arrest, 

and death in less than 20 minutes.

12,800 ppm (1.28%) Unconsciousness after 2-3 breaths. Death in less than three minutes.



From Fire safety point of view, Occupancies are divided based 

on characteristics related to the people, fuels and construction 

features. For Hospitals, following are important:   

OCCUPANCY CHARACTERISTICS

• Fire hazards: This relates to the type and quantity of 

combustibles (fuel/fire load) and ignition sources within 

the building. 

• Occupant Type & Characteristics: Alongwith the building 

hazards and building configuration, the type of occupants 

in a building greatly influence code requirements. 

• Building Layout & Configuration: Depending on primary 

function and use, the basic building layout, configuration 

and systems will vary from building to building. 



• Occupants in hospitals and healthcare occupancies vary in 

their ability to deal with an emergency condition, depending 

on their age, mental and physical conditions, as well as the 

facility’s physical characteristics.

OCCUPANT CHARACTERISTICS

• Bed-ridden patients require special consideration because 

of their limited ability to traverse stairs or to evacuate 

without support in an emergency

• Both ‘unfamiliarity’ and ‘sleeping’ risks are significant for 

patients in such facilities.



• Hospital buildings are typically large buildings, low rise or 

high rise, with diverse activities and hazards within the same 

building. 

BUILDING CHARACTERISTICS

• Due to large size, and in some cases, complex configuration 

and features, navigating the building areas can be a 

challenge.  

• The higher the height of a building, the more challenging it 

is for occupants to evacuate in an emergency. 



TYPICAL HOSPITAL LAYOUTS



• Local building codes will dictate hospital building designs 

and features. In most cases, if codes are strictly enforced, 

this should ensure a safe design. 

BUILDING CHARACTERISTICS - 2

• However, economics, site restrictions, or other requirements 

often dictate design considerations, which compromises on 

safety.

• The main risk arises from occupancy changes i.e. use of 

other existing buildings for hospitals and/or modifications 

and alterations in existing design 



• Typically, a hospital has more than one type of occupancy 

e.g. patient wards, OPD area, OTs, Laboratories, kitchens, 

office areas, etc

COMMON FIRE HAZARDS & CHALLENGES

• Normal fuels inside schools include wooden and plastic 

furniture, mattresses and furnishings. Typically, hospitals are 

considered low fire load occupancies. However, smaller 

hospitals may have higher fire load density.   

• Areas having higher fire hazard include laboratories, 

cooking areas, locker rooms, workshops, stores, etc, due to 

the materials handled/stored or ignition sources



• Bedsheets/pillows/mattress storage areas have high fuel 

load as also locker rooms. Medical waste/garbage 

collection and disposal areas also have higher hazard.  

COMMON FIRE HAZARDS & CHALLENGES - 2

• Storage of chemicals in laboratories and stores inside 

buildings should not exceed allowable quantities. The 

storage and distribution system of medical gases (especially 

oxygen) is a significant hazard. 

• Ignition sources include electrical equipment and devices, 

cooking fuels & equipment, smoking material and arson. 



FIRE SAFETY CONCEPTS TREE (NFPA)

The fire safety concepts tree provides the basic logic and concepts for achieving 

building fire safety. Further levels under each concept provide further information on 

actions required to meet the requirements of that concept/ activity .

FIRE 

PREVENTION

FIRE 

PROTECTION

LIFE SAFETY

STRUCTURAL 

SAFETY



FIRE SAFETY CONCEPTS TREE (NFPA)



HOW MUCH FIRE SAFETY IS ENOUGH?

The Acceptable level of safety is determined by legislation. Different 

countries will have different acceptable levels of safety depending on 

their outlook and resources. 
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COST OF ACHIEVING FIRE SAFETY

Society should be willing to accept the cost implication and effort 

required to maintain the acceptable level of fire safety
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OCCUPANCY REQUIREMENTS

The occupancy type then determines design factors related to 

the below. These are typically specified in codes.

- Building Height & Area

- Occupants Loads/ Exits

- Travel distances & routes 

- Structural Fire Protection 

- Compartmentation

- Fire brigade access

- Fire fighting equipment

- Fire detection/alarm systems

- Emergency signs/    lighting 



NBC 2016 Part 4 – FIRE & LIFE SAFETY

• Latest revision is 

the 2016 edition



Source: NBC 2016

CODE REQUIREMENTS – FIRE RESISTANCE



Source: NBC 2016

CODE REQUIREMENTS – LIFE SAFETY



CODE REQUIREMENTS – FIRE PROTECTION



E.G. SPECIFIC OCCUPANCY REQUIREMENTS

Source: NBC 2016



E.G. SPECIFIC OCCUPANCY REQUIREMENTS - 2

Source: NBC 2016



E.G. SPECIFIC OCCUPANCY REQUIREMENTS - 3

Source: NBC 2016





• At design stage, it is important to ensure that code 

requirements are fully met. Any changes to design should 

be carefully evaluated. 

CONTROLLING FIRE RISKS

• During occupancy and operation of hospital, all relevant 

stakeholders should be made aware of the fire hazards and 

the need for effective fire prevention practices & fire 

protection systems installed & their importance.

• Response to fire emergencies cannot be effective unless 

there is a proper response plan in place, disseminated to all 

concerned, and is regularly rehearsed through drills. 



IMPORTANCE OF EMERGENCY MANAGEMENT

• This plan should include among other aspects, system of 

warnings, communication protocols within and outside the 

hospital (use of PA system), identification of evacuation routes, 

role of staff in evacuating patients, care of patients with special 

needs, access by emergency vehicles, etc

• Hospitals should develop a Fire Emergency Response Plan 

defining procedures to confine, contain, consolidate and 

control the emergency and/or crisis



QUESTIONS ?? 

THANK YOU


