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ABSTRACT

In response to an aging population and an incrgasimber of fires in homes designed for the
care of the elderly, this research project lookthatrole that human behaviour plays in the fifetya
of long term care (LTC) and retirement homes. Thloteaching out to care homes in Ottawa, Canada,
interviewing senior staff members, and observing firills at three LTC homes, a baseline was
developed for the current fire safety practices pratedures used by these facilities. Information
gained and observations made during the reseaodess are discussed along with the conflicting
expectations and realities of fire drills and exa@mns in LTC and retirement homes.

INTRODUCTION

The global population is aging and the design efhilt environment must adapt to reflect this
in order to meet the needs of such a populatiooutiir ensuring comfort and safety levelThis is
particularly true in the case of LTC and retiremkames as they specifically cater to the needs and
care of the elderly. As people age, they are mketylto have some form of disability and requirers
time to evacuate due to added physical, mentalnawidility barriers>. In many cases, evacuation is
impossible without assistance. This results ineatgr reliance on the ability of staff members imith
LTC and retirement homes to evacuate the residettie case of a fire emergency. The limited number
of staff, combined with the added challenge ofsiggj those in vulnerable physical and mental state
means that the required safe evacuation time isrgueater than in other evacuation scenarios.

BACKGROUND AND MOTIVATION

Within the last three years, there have been fres in Canadian LTC and retirement homes.
Three of these fires resulted in fatalities. THaésof fire safety in such homes is a pressing even
more so as the population ages. As such, reseaicthow fire safety can be improved in LTC and
retirement homes needs to be conducted. In 20&blgPiet al. conducted research into the architattu
considerations of Canadian LTC homes with respefite safety and egredsThat research concluded
that in addition to architecture and design, the&w behaviour element was also critical in the aute
of fire safety in LTC homes. In that study, two LTi@mes were interviewed and a drill was observed
at one home. As human behaviour was not the fottiseanterviews or of the drill observation, the
information collected on human behaviour was prielary.

Building on previous work, the research presemetis paper focuses on broadening the scope
and understanding of the human behaviour aspéict siafety and egress in LTC and retirement homes.
Comprehensive data has been collected on thedfetysprocedures and training in these homes, as
well as on the major challenges faced by staff memlnd residents. The goal of this research is to
develop a baseline for the current practices, phaws and challenges in order to determine thesarea
most in need of further study. The research desdiiib this paper will bring into question whethiee f
drills in LTC and retirement homes are accomplighirhat they set out to achieve, and it will direct
the focus of the authors’ future research towaefsihg the stages of the evacuation process and th
time required by each stage.



METHODOLOGY
Initial Contact

The initial phase of the research involved reacbimgto LTC and retirement homes in Ottawa,
Canada. Electronic communication in the form of #snaere sent to seven LTC homes and seven
retirement homes. The emails briefly explainedfteus of the research project, fire evacuations in
LTC and retirement homes, and asked if a senifir s@mber would be willing to have an in-person
interview to answer questions about the home’s atian procedures and fire safety practices. Four
LTC homes responded positively, while no resporse rgceived from the other three. Of note, one of
the positive responses received came from the Ldi@ehvisited by Pichler et al. the previous yéar
Responses were received from two of the severenatint homes contacted. Of these, one was able to
participate in the research project.

Interviews

During late 2015 and early 2016, interviews weraduxted at the participating LTC and
retirement homes. Each interview lasted betweentoeo hours, and during this time, the facility
contact responded to over 50 questions divided tiitofollow categoriesGeneral Information and
Facility Design, Resident State and Demographics, Fire Evacuation Procedure, Fire Drills and
Training, Smoke Detectors and Sprinklers, and Personal Experience. The facility contact at each home
was either a senior administrator or the persararge of organizing the fire drills and staff tiag.

FireDrill Observations

As a follow-up to the interviews, each participgtial C and retirement home was asked if one
of the facility’s mandated fire drills could be @pged. All four participating LTC homes initially
agreed, however, one home could not be reacheettopsa drill observation. The participating
retirement home agreed to the observed drill, henesonflicting schedules resulted in delays ahd, a
the time of this writing, a drill has yet to be ebged. Therefore, the findings discussed in thizepa
refer solely to the three LTC home fire drills obsal thus far. The drill conducted by Pichler is
discussed elsewhete

The format of the fire drill observation processwansistent across all LTC homes. To ensure
the integrity of the information collected, the ebstions were made during the homes’ scheduled
drills. Upon arrival at each site, a brief, privateeting was held with the facility contact to diss
observation strategies and drill expectations. rélsearch team entered the wimigere the drill was to
be conducted just prior to the commencement ofdtiie This was done to minimize the chances of
alerting the staff and residents of the forthcondnd. Cameras could not be used to record thiéali
most residents were unable to give informed condeatto their reduced metal capacity. As a result,
all observations were made by the three or four begmof the research team and were recorded by
hand. The observations were compared and compilethximize the amouraf information collected.
However, it was acknowledged that some informatvonld be missed due to the limitations posed by
the allowable observation and recording methodd,that alternative techniques could be considered
for future studies. The drill was followed by afstiebriefing where the facility contact discusseuat
occurred during the drill and answered any questpposed by staff members. After observing this
debriefing, the research team was able to intervidling staff members about their interpretatidn o
the drill's success. The visit concluded with a timggbetween the facility contact and the research
team to discuss the observations made and to adainggjuestions or concerns regarding the firé dril

DISCUSSION OF FINDINGS
Codes and Regulations

Seeking to improve the fire safety of LTC and mstient homes in Ontario, there have been a
number of additions made to the Ontario Fire Cautkthe Ontario Building Code. As of January 1,
2014, the Ontario Fire Code requires that in addito the mandated monthly drills held at LTC and
retirement homes (care occupancies), an approredrll scenario with the lowest staffing level stu



also be observed by the fire department once et Yuring this drill, all residents in the firermo
wing must be evacuated, or staff members must stafmt the residents and be evacuated in their
place. The Fire Code also mandates that in cargpaccies, the training of staff carried out undher t
home’s fire safety plan must be recorded. Thisse&s during the observed fire drills when all ineal
staff members signed a document verifying theitigigation in the drills.

Interviews

The purpose of the interviews was to learn howviiddial LTC and retirement homes
approached their fire safety and to gain a bettefetstanding of the care environment. General
information about the homes can be seen below lnleTh

Table 1: General Information

Long Term Care Homes Retirement Home
Home 1 Home 2 Home 3 Home 4 Home 1
Number of Stories 3 3 7 2 5
Number of Residents 161 193 180 192 127
Fire Procedure Followed REACT = REACT® RACE?® REACT® REACT®

3REACT - Remove those in danger, Ensure door sedpActivate alarm, Try to extinguish the fire
PRACE - Rescue, Alarm, Contain the fire, Extinguish

All of the participating LTC and retirement homexdtsimilar staff distributions. The greatest
number of staff worked on the day shift, followedthe evening shift. The least number of staff veark
on the night shift. Their resident populations walso quite similar. The average age of the ressden
in the LTC homes ranged from 75 to 88 years of adgle the average age of the residents in the
retirement home was 90 years of age. In the LTCeasrB8 to 100% of residents would require
assistance during horizontal evacuation, with &89 of residents having some form of dementia (a
severe impairment in memory, language and thinkimg) over 80% requiring some form of physical
assistance. In the retirement home, 24% of ressdeotild require physical assistance during horont
evacuation and 90% would need assistance to deskerstairs. In addition, 26% of the retirement
home residents had some form of dementia.

Upon hiring, staff members were given fire safagirting as part of their orientation. In
addition to the fire drills, staff were also respdrto partake in annual training. The extent af tfdining
varied slightly from home to home. Four of the fvemes visited used the REACT method (Remove
those in danger, Ensure door is closed, Activaenal Try to extinguish the fire) and one home used
the RACE method (Rescue, Alarm, Contain the fiedjriguish). In accordance with the 2007 Ontario
Long Term Care Act and the Ontario Fire Code, iteedlan of each home specified holding three fire
drills per month, one on each working shift. Sacakmit resident distress caused by the soundhef t
fire alarms, at least one of the three monthlyigivilas silent.

While all of the homes had different architectwtesigns and features, each plan was typically
organized into wings or units. These units weraigit hallways which branched off of a central ¢ore
with the fire stairs at the far end of each hallwlaythe LTC homes, each unit was separated by a se
of fire doors. As horizontal evacuation was thenany form of egress in the LTC homes visited, these
doors created a barrier behind which the resideatdd be moved. In the retirement home visitedyonl
the floor designated specifically for those withraitia was fitted with fire doors at the beginnafg
each hallway. Horizontal evacuation was also tlmany egress strategy in the retirement home. On
the memory care floor, the residents would be eatclibehind the fire doors, and on all other flpors
the residents would be moved down the hallway atwthe safety of another resident room.

FireDrill Observations

The initial intent of the fire drill observationsawto see how the residents moved and behaved
during the drills. However, most of the informatitvat was able to be collected pertained to thé sta
members who participated and to the overall chg#sriaced during the drills. This was largely due t
the fact that so few residents took part in thésdrin the drills observed, no residents partitsgiain
the first drill, two participated in the seconddamne participated in the third. It should be nadteat
only three residents were involved in Pichler esalrill. The residents who participated during th



three drills observed by the research team weri allheelchairs and were either moved down the
hallway and out of the fire zone, or were movedkhiato their rooms. As most residents in the LTC
homes had some form of dementia and required plilyagsistance to evacuate, the staff were only
supposed to move those who were willing and abjeatticipate in the fire drill. Residents who were
in bed at the time of the drill were not evacuat®@uerall, the staff appeared reluctant to move any
residents as they did not wish to disturb or cdlse further distress.

Table 2: Fire Drill Information

Drill 1 Drill 2 Drill 3
‘Working Shift Evening — 3:30pm | Evening —3:00pm | Evening — 3:30pm
Number of Staff Who Participated in the Drill 7 9 7
Number of Residents Who Participated in the Drill 0 2 1

As seen in Table 2 above, all three of the obsedvilld took place on the evening shift. The
first drill observed was a silent drill, meaningthhe fire alarm was not sounded. Instead, a “Code
Red” call was made over the intercom system ingtigathe location of the fire. In this case, as the
location of the fire room was specified, the stiff not need to check all of the rooms to find filhe
The other two drills used the fire alarm. This metat the initial responsibility of the staff wis
locate the fire room. In the third drill, the chiht above the fire room was ‘lit up’ so less timvas
spent locating the fire. There was no indicatiorekehthe fire was located in the second drill, so
additional time was needed to check all of the rmofntimeline of the behaviour and actions observed
in the first and second drills can be seen belowigure 1. These drills lasted 3.20 minutes an8 4.8
minutes respectively. The third drill lasted onl@2minutes, with the “All Clear” call made one wie
later (given the speed of this drill, there areadded insights to be compared at this time andies s
the data is not included in Figure 1).

During the drills, there were behaviours and agtioommon to all three LTC homes. These
can be seen in Table 3 below. Each home used someof notification tag, either Evacuchecks (a tab
attached to the front face of the door the canlipped) or a small sign hung on the door handle to
indicate if a room had been checked for resid&Sdme confusion was observed during the drills as to
the meaning of these tags, with some staff memloessare whether to use them as soon as the resident
door had been closed, or only if the room had seanched and evacuated. Given the vulnerable state
of the residents and their likely fearful reactiorthe fire alarm, thoroughly checking residentmso
was a critical task as the residents may have bilmg. During the drills, however, it was observed
that staff members spent only a short amount of fjming into and searching the resident rooms and
may not have thoroughly checked all possible hidiferes. This, along with the lack of resident
evacuations, meant that the drill time recorded ma&san accurate representation of the time reduire
to actually evacuate a wing in the case of a ieal During the staff debriefing after the firelgreach
facilitator mentioned the amount of time that tkeffshad to evacuate the fire zone. In each céase, t
available safe evacuation time was said to be Tht®s, based off of the rating of the fire doord an
compartmentalization. No mention by drill partiag was made of the tenability of the fire zone or
the impact that smoke would have on the evacugtiocess.

When looking at the fire room specifically, it walsserved that the room was checked at least
twice by different staff members. This meant tihat door to the fire room was opened multiple times
thus creating the opportunity, via the introductidrir, to further fuel the fire, spread the fioe allow
smoke to move more easily into the hallway. Ovethdre seemed to be a sense of uncertainty amongst
the staff members. They often appeared to lookth ®ther for guidance or for confirmation that wha
they were doing was indeed correct. The large narobstaff who participated in each drill (at least
seven staff members) could have been a contribtdictgr to this confusion. It was also observed tha
there seemed to be a lack of instruction givenheydesignated person in charge. This was, however,
understandable as said staff member was respoif@ilaléarge number of tasks includirige checking
and entering of the fire room, extinguishing the fire and evacuating the resident in the fire room,
delegating tasks, confirming that all rooms have been evacuated, and communicating with staff outside
of the fire zone.



Figure 1: Fire Drill Timeline for Two LTC Homes

Time
(minutes)

First Fire Drill
Drill Starts - “Code Red” is announced over intercom

Staff member A enters wing wearing safety vest
and carrying the fire extinguisher and door tags
Staff member A enters designated fire room

Staff member A simulates fire extinguisher (sound)

Staff member B and C enter wing, one carrying a fire
extinguisher

Staff member A leaves fire room, does not close the
door fully, and moves down hallway

Staff member B checks designated fire room
Fire room dooris closed by staff member B

Discussion between staff member A and B to put
towel down at base of fire room door

Towel is placed along base of fire door

Green checkmark tag is placed on fire doorhandle
Staff member D enters

Room left of designated fire room is tagged with
green checkmark

Staff members E, F and G enter wing, one asks
"Did you check the room?"

A staff member says that all residents are in bed

A staff member finishes checking a resident room
then stands outside the dooras a resident is still in
room, dooris left open

Within the hall, all clear is declared

All staff have left hallway
Post-drill staff debriefing begins

"All Clear" is announced over intercom

0:00

Second Fire Drill

Drill Starts - Fire alarm goes off

Staff member A (already in hallway) walks to end by fire
doors

"CodeRed" call is made, hallway of fire is indicated
Staff member B enters from stairs at end of the hallway

Staff member B puts on vest
Someone says “We have to check rooms"

Staff members C and D enter, one with a fire extinguisher

Staff members E. F, G and H enter from stairs at end of
hall

Staff member I enters
Resident A is moved down hallway
Resident B is moved back into resident room

A resident (outside of the fire zone) tries to enter hallway,
staff member stops the resident

A staff member locates the fire room
Resident A is evacuated from wing, staff member re-enters
the fire zone

Staff start clearing the hallway

Door is closed to fire room

A resident (outside of the fire zone) tries to enter hallway,
staff member stops the resident

Two staff members go back into fire room without
checking if the dooris hot

Two staff members leave the fire room, closing the door
behind them, another staff member asks "Did you check if
anyone is in there?

A cleaning staff member moves cleaning trolley out of fire
zone, leaves it just outside fire doors, partially blocking
doors

Hallway is clear

A staff member opens the fire room door again

Evacucheck is flipped on fire room door

Staff are flipping Evacuchecks on other resident doors, not
checking if residents are in rooms

Drill facilitator says that the drill is over

"All Clear" is announced over intercom

Table 3: Fire Drill Observations

Commonalities Amongst All Fire Drills Observed

. Obstacles left in hallway were moved into
resident rooms

outside of the fire zone

beside and across from the fire room

. General uncertainty. limited direction given
within fire zone

1) Fire extinguisher was brought to fire room

£l Limited communication between staff inside and

. Staff focused on "Critical Triangle" - the rooms

Less than five seconds spent checking resident
rooms

Staff told at de-brief that they would have 75
minutes to evacuate the fire zone in a real fire
Method for showing that rooms had been evacuated
- Evacucheck or card hung on door handle

At least seven staff participated within the fire zone
The fire room was check at least twice




PRELIMINARY CONCLUSIONS AND FUTURE WORK

The emphasis placed on fire drills in relevantdkdion showcases the extent to which they
are seen as critical elements in improving safetyliC and retirement homes. When put into practice,
however, there seems to be a disconnection betwleahis expected and what is actually taking place,
largely as a result of the challenges associatdd agiring for a vulnerable population. With thrére f
drills required per month, it is understandablé #taff members do not wish to disturb the resislent
such a regular basis by evacuating them for trgipurposes only. Evacuating residents this fredyent
could also increase the potential risk of injuryoth residents and staff members. However, asat n
stands, the effectiveness and realism of the obdestyle of fire drill is debatable. The main pwsgo
of the mandated monthly fire drills is to trainfstmembers to know how to act in the case of afieal
event. Each drill acts as a hands-on supplemdahetmandated annual training. In the drills obsgrve
the lack of resident participation meant that & snembers did not have the opportunity to exqrese
how strenuous an actual evacuation would be, ner lbag it would take to complete. In addition,
given the amount of uncertainty observed amongthi, having the delegated leader focus solely on
instructing and coaching the other staff memberglevpossibly eliminate some of the confusion and
increase the effectiveness of the evacuatidtimately, it can be argued that drills that da reinforce
the desired actions are only helping to perpetungtecuracies and potentially create a false sehse o
confidence regarding capability.

To further expand the understanding of fire safetyl evacuation realities in LTC and
retirement homes, it is clear that more informat@eds to be gathered from fire drill observations.
The methodology used to observe these drills meifidther developed to better reflect what is ditua
taking place during these drills. In order to haveomprehensive and realistic idea of how long a
horizontal evacuation would take, the amount ofetinequired by each individual stage of the
evacuation process must be measured. This meakiadoat a combination of how long it takes to:
find the fire roomgvacuate the resident in the fire room and/or gxish the fire, thoroughly check
all resident rooms, and evacuate residents (rergdkiem from their beds, and transferring them down
the hallway and into a safe zone).

As shown in the fire drills observed by the authibrss far, both quantitative and qualitative
data about the actions of residents and the tipeined for staff member to evacuate them is missing
due to a lack of resident participation. The awuthame currently focusing on annual drills observed
the fire department. In these drills, more inforimatcan be obtained as all residents, or stafintsta
ins”, are actually evacuated. The authors arelalsking to collaborate directly with the participag
homes to observe the individual stages of the etdmu process in a context separate from the fire
drills. Once a better understanding of movemengsiim these homes is obtained, this informatioh wil
be modelled using egress modelling software.thésintent that the information acquired from tie f
drill observations be used to improve the abilitgaftware to model the movement of the elderlye Th
possibility of these models being used for traingposes in LTC and retirement homes is also being
explored.
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