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ABSTRACT 
This paper presents data relating to occupant pre-evacuation times from a university and 
a hospital outpatient facility.  Although the two structures are entirely different they do 
employ relatively similar procedures: members of staff sweeping areas of the structure to 
encourage individuals to evacuate. However, the manner in which the dependent 
population reacts to these procedures is quite different. In the hospital case the patients 
only evacuated once a member of the nursing staff had instructed them to do so while in 
the university evacuation the students were less dependent upon the actions of the staff 
with over 50% of them evacuating with no prior prompting. Although this data may be 
useful in a variety of areas, it was collected primarily for use within evacuation models. 
 
KEYWORDS 
Data collection, Pre-Evacuation Times, Evacuation Trial, Evacuation Modelling  
1. Introduction  
It has until recently been assumed that the most important factor in determining the time 
taken for an individual to evacuate a structure is the time to cover the distance between 
their starting location and their eventual point of exit. In the past decade however, 
through the work of researchers such as Sime [1] and Proulx [2,3], it has become 
apparent that of equal if not greater importance is the time taken for the occupants to 
respond to the incident. This response might entail a number of behavioural factors 
including the perception of the incident, the perception of the seriousness of the incident, 
the disengagement of the individual from the activity at which they were previously 
occupied, the collection of goods, the investigation of the incident and finally fleeing 
from the scene.  Generally these behaviours may be categorised as those that occur prior 
to the instigation of egress movement and that do not directly diminish the time taken to 
evacuate.  All of these activities contribute to what is commonly referred to as the pre-
evacuation time.  In many situations the pre-evacuation time may be greater than the 
actual travel time. 
 
While recent attempts have been made to present and document pre-evacuation times in a 
variety of settings [4], much work is still required to generate a comprehensive database 
of pre-evacuation times suitable for fire engineering calculations.  This paper describes 
the collection and analysis of pre-evacuation times from two different types of structure: 
an educational facility and a hospital. In this paper the pre-evacuation time  refers to the 
time spent by the occupant before starting to evacuate given that the alarm has been 
raised. The pre-evacuation time is generally dependent on the nature of the occupancy, 
the state of the occupants, the quality of the management system, the type of alarm 
system in place, the presence of additional supporting cues (such as the presence of 
smoke or instructions from a member of staff [5 - 8]) and even the time of day. Typical 

 
 
Copyright © International Association for Fire Safety Science



878

pre-evacuation times can vary from seconds (occupants are awake, trained, familiar with 
building, alarm systems and procedures) to many minutes (situations where occupants 
may require assistance such as in hospitals) [9].   
 
In the past two decades, evacuation modelling has emerged as a valuable means by which 
to investigate the egress capability of structures in a variety of environments [10]. 
Initially these models represented little more than an automation of the calculation of 
regulatory formulations of evacuation.  In more recent times, an array of evacuation 
models have evolved that go much further than this (including CRISP, EXODUS and 
SIMULEX [11]), endeavouring to represent the evacuation process as accurately as 
possible. The development of such modelling techniques is highly dependent upon the 
availability of data [12].  However, the amount and quality of data generally available is 
quite limited [2,4,7,13-16]. The majority of data is collected during evacuation trials 
(where the purpose of the examination might be the study of the structural performance) 
or real incidents (where the data is usually based on anecdotal reports).  In both cases, the 
interests of the researchers may not necessarily agree with the requirements of the 
modellers i.e. the data was not collected with modelling applications in mind.  In such 
cases, modellers are required to use compromised or inappropriate data due to the paucity 
of data available. The subject of this paper relates to the generation of data-sets 
concerning the pre-evacuation times of evacuees derived from two unannounced fire 
drills. In both cases a traditional bell system was used with the support of trained staff.  
The structures examined are a listed university building and a private hospital. These 
buildings were selected on the basis of the extensive access provided by the owners as 
well as the potential usefulness of the data that might be generated.  Research staff from 
the Fire Safety Engineering Group (FSEG) were used to collect the data.  
 
The data has been extracted for several purposes. Firstly to examine the pre-evacuation 
time distributions generated in these very different buildings and secondly, to analyse the 
behavioural factors that influenced the pre-evacuation times.  The ultimate aim of this 
work was to use this information to better inform the development and application of 
evacuation models.   
2. The building layouts 
Two buildings were examined for this work, the Dreadnought building of the University 
of Greenwich and the Blackheath Private Hospital.  The layout of the buildings and the 
procedures used to collect the data are described below.  
2.1 Dreadnought Building 

2.1.1 Structure 
The evacuation of the Dreadnought building, located at the University of Greenwich, 
took place on the 2nd March 2000. The Dreadnought building is a three-storey structure 
and is currently used for a variety of purposes including providing library services, 
student computing facilities and a small canteen. Both the ground and first floor house 
the library services with the computing facilities on the second floor. Lectures are 
currently held within the computer laboratories on the second floor. The three floors of 
the building each provide approximately 1000 m2 of usable space. The structure includes 
six staircases and eight exits. 
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2.1.2 Methodology 
Several methods were used to gather data during the evacuation. A team of 15 FSEG staff 
was positioned around the exterior of the building to manually record the data.  These 
were used to determine the number of evacuees using particular exits and to determine 
the overall number of people within the structure. Questionnaires were handed out to the 
evacuees to examine their experience during the evacuation. Sixty-two closed circuit 
cameras (permanently located throughout the structure and normally used for security 
purposes) were also used to gather data relating to the starting location of the evacuees, 
their behaviour and their pre-evacuation times. A systematic procedure of data extraction 
was defined with templates being created in order to facilitate a methodical extraction of 
data from the video footage. This was designed to extract the maximum amount of data 
from the video evidence in as objective a manner as possible. A large amount of this data 
was collected relating to the evacuee behaviours exhibited and the factors that influenced 
their behaviour. The results relating to the primary analysis of the pre-evacuation times 
and an indication of the secondary analysis of the factors influencing this data are 
included. 
2.1.3 Population 
The resident population consisted of staff and students. The staff involved were 
administrative staff, located in offices on the ground floor and were largely segregated 
from the student population and ‘active’ staff, consisting of academic and technical staff.  
This later group were in direct contact with the student population and generally had 
responsibilities for students during an evacuation. The students were located in the 
laboratories and in work areas, which may or may not have been in the immediate 
presence of a member of staff (although there would always have been a member of staff, 
technical or academic, on the same floor).  
 
In total there were 361 occupants recorded as evacuating during the trial. These were 
recorded by researchers placed at each of the available points of exit. Only a subset of 
this population could be used in the analysis of the pre-evacuation times as either their 
initial locations were not captured by a video camera or their initial locations were 
captured, but some aspect of their behaviour could not be categorised. In total 247 pre-
evacuation times were recorded from the trial. This included 228 students and 19 
members of staff.  The university employed a procedure whereby once the alarm sounded 
nominated members of staff swept each of the rooms, forcing students to leave their work 
and belongings and inform them of the route that they should adopt. The 'surprise' status 
of the evacuation was of vital importance to the usefulness of the data set provided (and 
of course in testing the performance of this procedure), as otherwise members of staff 
could have been pre-positioned and would also have known that the incident was only a 
trial and may have acted with less urgency. The structure was occupied relatively recently 
and so the majority of the students and most of the staff would not have gained much 
experience with the evacuation procedures. 
2.2 Blackheath Hospital  

2.2.1 Structure  
The second evacuation drill involved the Blackheath Hospital on the 31st October 2000. 
The Blackheath Hospital is a 69-bed acute care hospital that serves the private sector. 
During this trial it was not possible to evacuate inpatients (including bedridden patients), 
therefore the evacuation was restricted to outpatients and associated staff.   Thus none of 
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the patients were restricted to beds and the majority of the patients were fully ambulant. 
Only three members of the senior management were aware that the evacuation was going 
to occur and had no direct impact on the outcome of the evacuation. The evacuation was 
therefore ‘unannounced’. Standard procedures were employed whereby once the alarm 
sounded members of staff swept each of the populated areas, informing patients that they 
had to leave the building for their own safety and the route that they should adopt. 
2.2.2 Methodology 
Eight FSEG members of staff were located around the building, in waiting rooms and 
corridors to collect the pre-evacuation time and establish the behaviour of the evacuees. 
Most of the data collectors were out of sight of patients and staff while three data 
collectors behaved as though they were patients with appointments.  Data was recorded 
manually or using video equipment.  One video camera was hidden in a bag while other 
cameras were in areas out of direct sight from patients and staff.  In no case was a camera 
visible to any potential evacuees. In addition the three observers acting as patients were 
instructed not to pre-empt evacuee movement or instruction (i.e. not to move before any 
of the evacuees or artificially delay their movement). In actuality, as is explained later, 
this was not an issue as patients always sought instruction prior to responding. A degree 
of cross-referencing between the observations of the researchers was possible to confirm 
the results produced. There were two classes of occupant that could easily be 
distinguished: the staff (who had pre-defined roles in case of emergency) and the patients. 
The pre-evacuation times were only established in three areas of the hospital: the 
Pathology / Physiotherapy department, a Treatment area and a large Waiting room. These 
were selected for the expected size and visual access of their populations and for the 
ability of the researchers to record information without inadvertently affecting the results. 
The pre-evacuation time and the overall evacuation time of the occupants were recorded. 
In addition, the evacuees were provided with questionnaires designed to illicit additional 
information relating to their experiences during the evacuation. In this paper only the pre-
evacuation time data will be referred to. The detail of the analysis for this data-set is not 
as great as the University data-set, simply due to the quality of the video footage 
available.  
2.2.3 Population 
The data collected during this examination represented 14 members of staff and 19 
patients. These form a subset of the overall hospital population as not all of the hospital 
was evacuated and not all of the pre-evacuation behaviour of the evacuees could be 
captured.  As such this is a relatively small data set. However, it is indicative of this type 
of hospital facility.  It should be noted that the patient evacuees were all capable of 
evacuating the structure (i.e. delays in evacuating were not entirely attributable to 
physical ailments). Given the nature of the structure, members of staff were always 
located relatively close to the patients included in the trial, although engaged in activities 
not involving direct interaction with them. Although the hospital required evacuation 
tests several times a year, given the nature of the hospital and the high turnover of 
patients, only the staff would have been familiar with the evacuation procedures 
employed. 
2.3 Operational definition of pre-evacuation times 
The operational definition of pre-evacuation time used in relation to the Dreadnought 
evacuation was the time taken by an individual to purposefully initiate evacuation. Pre-
evacuation activities included numerous tasks including disengaging from any task at 
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which they had previously been occupied, collect coats, break off social activities, etc. 
All of these types of activities would have contributed to the extent of the overall pre-
evacuation time. Therefore, the time interval from the sounding of the alarm to the point 
at which the individual initiates their evacuation is the period that defines the pre-
evacuation time for that individual. This type of categorisation was relatively simple for 
the students, as their behaviour revolved around their own individual response to the 
incident. The members of staff had other responsibilities requiring them to move around 
the structure. Therefore great care had to be taken in order to note the initial movement of 
the staff members rather than a secondary movement. 
 
For the Blackheath data-set, the operational definition of pre-evacuation times for the 
patients and staff was somewhat different to that just described.  For patients, the time 
recorded reflects the time between the sounding of the alarm and the purposeful 
evacuation movement (as with the populations during the Dreadnought evacuation).  The 
data recorded for members of staff is the time that they reacted to the call to evacuate 
within a particular area. This does not preclude the possibility that they had previously 
acted in an adjacent area. Therefore the data associated with staff members is less 
rigorously defined, being a superset of pre-evacuation and post-evacuation actions. They 
are recorded purely to examine their influence upon the behaviour of the patients. 
 
In both cases the pre-evacuation times of the dependent groups (e.g. the students and the 
patients) are of particular interest and are most easily defined. In the following sections 
the performance of these groups will be investigated in greater detail. In effect, the staff 
involved in both evacuations are interesting only in that they execute the procedures and 
facilitate the evacuation of the dependent population.  
3. The Results 
In this section the analysis of the Dreadnought and the Blackheath data is presented. For 
each of the analyses performed simple descriptive statistics are presented. In addition, 
this is supported by graphical evidence relating to the pre-evacuation times of the 
individual evacuees. Where the data is sufficiently detailed and comprehensive frequency 
distributions are also provided. 
3.1 Dreadnought Evacuation 

3.1.1 Pre-evacuation times according to role  
A summary of the overall results are presented in Table 1.  On first inspection it appears 
that there is very little difference between the pre-evacuation times of the staff and 
students, although a member of staff does respond almost immediately, with the students 
having pre-evacuation times that were on average only 4.1% longer. In addition the range 
of values of the staff and students are similar (see Table 1).  

Table 1: Pre-Evacuation time according to occupant type. 
Occupant Type Average (seconds) [Min-

Max] 
Count Standard Dev. 

Staff 70.8 [0-246] 19 60.0 
Student  73.7 [8-200] 228 37.4 

However, it is apparent that the data-points representing the staff pre-evacuation times 
are far more scattered than the student equivalent (see the standard deviation data in 
Table 1). This dispersal of values is due to the variation in the roles that are expected of 
staff during an emergency.  The pre-evacuation time distributions are compared in Figure 
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1(a), where the dispersal of staff pre-evacuation times is apparent.  The flatter curve 
generated by the student data-set indicates the smaller increments in the subsequent pre-
evacuation times.  The pre-evacuation time frequency distributions are presented in 
Figure 1 (b). The curve representing the student data is positively skewed towards a pre-
evacuation time of 60 seconds. The curve representing the staff pre-evacuation times is 
far more complex, having a multi-modal appearance. This suggests that the staff category 
itself might have included sub-categories that would have been more useful in 
representing the data. Secondary analysis was performed in order to investigate this 
hypothesis. 

  
(a) (b) 

Figure 1: (a) Pre-evacuation times (b) frequency distribution according to role. 

The staff may broadly be categorised into two sub-groupings according to the 
employment structure: ‘active’ staff that were moving around the building (either 
technical or academic staff) and administrative staff who were located in a single office. 
However, this categorisation did not adequately describe their performance during the 
evacuation, which was instead controlled by their procedural responsibilities (i.e. whether 
they had a task to perform or whether they had no prescribed procedural role). 

Table 2: Staff Pre-Evacuation times according to employment hierarchy and procedural 
role 

Job Avg. Count Stand.  
Dev. 

Proc. 
Role 

Avg. Count Stand.  
Dev. 

Admin. 67.5 
[26-246] 

6 87.6 Role 84.7 
[0-246] 

14 64.7 

Other 72.4 
[0-141] 

13 46.9 No  
Role 

31.8 
[26.0-42] 

5 60.0 

 
During the evacuation, members of staff may therefore have fulfilled a procedural task 
(e.g. informed others, locked equipment, etc.), rather than simply being responsible for 
evacuating as quickly as possible. By examining the pre-evacuation times according to 
the procedural task adopted, differences are evident (see Table 2). Here a far clearer 
distinction between the performances of staff members can be observed according to their 
procedural role, rather than their employment role. A Kruskal-Wallis test was performed 
to confirm this, comparing the differences in pre-evacuation times according to whether 
the staff members are differentiated by procedural tasks or the nature of their 
employment (this test was used as differences in the variance and non-normality were 
found). The pre-evacuation times were found to be different (at the 5% level) when the 
staff were categorised according to their procedural role (p=0.04), whereas there was no 
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significant difference between the sub-groups when the staff were categorised according 
to their employment role (p= 0.25). 
 
The most important aspect of this analysis is that the staff pre-evacuation distribution can 
be further refined, according to their role. This refinement provides some explanation for 
the multi-modal non-normal distribution evident in Figure 1.  
3.1.2 Secondary Analysis of the Student Data-Set 
Secondary analysis was also performed on the student data-set in order to better 
understand the nature of their response. It was assumed that the differences between the 
pre-evacuation times generated were not entirely due to physical differences between the 
individuals or other unsystematic factors but might instead be due to more identifiable 
factors. This data was therefore examined in the light of this assumption. The analysis of 
their behaviour was analysed according to a number of factors including the type of 
location, gender, occupant role, level of isolation, the level of prompting required, the 
visibility levels of other evacuees, the actions performed prior to evacuating, whether the 
individual was standing or sitting, etc.. Due to space and time limitations, only the level 
of prompting required is reported here as being indicative of the type of detailed analysis 
required (although still representing the full analysis of the impact of this factor). The 
analysis of the other factors will be included in future publications.  
3.1.2.1 Level of prompting prior to evacuating 
The level of prompting that occurred prior to the students evacuating was examined to 
determine whether it had any discernible impact upon the results produced. An individual 
was assumed to be prompted if they were seen to respond to an obvious act of 
communication, rather than simply reacting to the sound of the alarm bell. It was 
assumed prior to the examination that the relationship between the pre-evacuation times 
and the level of prompting might be relatively complex, possibly depending on a number 
of other factors. However, as a first analysis this factor was examined independently of 
any other factors. 

Table 3: Pre-Evacuation times according to the level of prompting 
Level of Prompting Average (seconds) [Min-Max] Count Kurtosis  Skewness 
Without Prompting 64.8 [10-200] 119 1.52 0.97 

Prompted by Student 91.6 [38-196] 22 0.6 0.92 
Prompted by Member of Staff 81.4 [8-147] 87 -0.88 -0.35 

From Table 3 the average pre-evacuation times appear counter-intuitive, in that the 
students who were not prompted had both the lowest average pre-evacuation time and the 
widest range of results. From video analysis and from Figure 2(a), it became apparent 
that this group included a number of students that were self-motivated (i.e. required no 
prompting prior to evacuation and had relatively small pre-evacuation times), those that 
received no prompting (i.e. investigated on their own cognisance) and those that ignored 
all prompting (i.e. continued working and evacuated when task was completed). This 
diversity led to the relatively low average pre-evacuation time (largely attributable to the 
self-motivated evacuees) and a large range of values (the distribution extending from the 
self-motivated up to those students ignoring all prompting) 
 
From Table 3 and Figure 2 it is apparent that the students that responded to staff 
prompting had on average lower pre-evacuation times than those being prompted by 
fellow students. This may have been caused by a number of factors: the prompting of the 
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staff being more forceful, the prompting of the staff requiring later reinforcement by the 
prompting of other students, the prompting of staff being absent therefore leaving the 
students dependent upon each other to instigate the evacuation process. However there 
was also a significant group of those responding to members of staff that had pre-
evacuation times of over two minutes. This was due to the late arrival of the member of 
staff and the dependence of those students upon this arrival. This highlights the 
dependence of those students awaiting instruction from a member of staff, upon the time 
of their arrival. 

(a) 
 

(b) 

Figure 2:(a)Pre-evac. times and (b)Frequency distribution according to prompting. 

The relationship between the response to prompting and pre-evacuation time is complex. 
However, it has been demonstrated that a proportion of these students (approximately 
50%) were willing to evacuate without prompting, whilst the rest required the arrival of a 
member of staff and/or the cajoling by those around them. This statement implicitly 
suggests an important relationship with the surrounding population, in both its existence 
and its willingness to evacuate, as has been suggested in previous work [13]. The 
application of the current procedure had little impact upon these individuals. Of the 
student population 38.2% required staff prompting before they evacuated. Given that they 
responded to this information, it is possible that these individuals would have been 
influenced by the more timely arrival of the staff. Finally, 9.6% of the student population 
were prompted by other students. It is difficult to comment on what impact the more 
efficient execution of the current procedure might have had on these individuals. For 
instance, it might be assumed that the influence of the earlier arrival of members of staff 
may have had a knock on effect on these individuals.   
 
It is probable that the number of times that prompting took place may have had a 
cumulative impact on an individual. In addition, the message being communicated will 
have undoubtedly have had an additional impact. These issues are left for future analysis. 
3.1.3 Use of this data in evacuation modelling 
The utilisation of the descriptive statistics generated in the previous sections would be 
relatively straight forward within an evacuation model, assuming that the model included 
a localised representation of pre-evacuation times. Rather than apply a set of pre-
evacuation times across numerous student populations, they may more accurately be able 
to target the times according to the level of prompting required within that population 
(possibly reflecting the proximity and actions of members of staff). For each of these 
categories, a simple range and average has been established, as well as a frequency 
distribution. The detailed analysis of the data-set allows a more sophisticated 
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representation within an evacuation model. Again the aptness of this application will, to a 
large degree, be dependent upon the inherent sophistication of the model. This type of 
representation would allow a direct link to be established between the simulated level of 
engagement and the level of prompting with the eventual pre-evacuation time produced 
for each of the simulated evacuees. 
3.2 Blackheath Results  
The analysis of these results is far cruder given the smaller data-set and a diminished set 
of evacuee behaviours. In this section, the pre-evacuation time analysis is categorised 
according to the areas observed: Pathology and Physiotherapy department, the main 
Waiting Room and the Treatment area. In each section a sub-set of the observations made 
by these researchers are presented relating to the pre-evacuation times of the staff and the 
patients. 
3.2.1 Pathology and Physiotherapy 
In the Pathology and Physiotherapy department only one patient was in the immediate 
waiting area when the alarm sounded.  The video footage shows the patient only started 
to evacuate on being prompted to do so by a member of staff. Prior to this, two members 
of staff had concluded that the evacuation was a drill and had not informed the patient to 
leave. Two other patients responded subsequent to the response of the first patient (see 
Figure 3(a)). Other members of staff evacuated from adjacent areas of the department, 
not directly interacting with the patients.  

Table 4: Pre-Evacuation Times within Blackheath hospital for Patients / Staff.  
 Staff Patients All 

Area Average (sec) Count Average 
(sec) 

Count 
 

Average 
(sec) 

Count 

Pathology and 
Physiotherapy 

52.0 
[26.0-91.0] 

9 37.3 
[30-45] 

3 48.3 
[26-91] 

12 

Waiting Room 26.0 
[16.0-43.0] 

4 36.3 
[34.0-40.0] 

4 31.1 
[16.0-43.0] 

8 

Treatment 45.0 
[45.0-45.0] 

1 59.1 
[46.0-66.0] 

12 58.0 
[45.0-66.0] 

13 

All Areas 44.1 
[16.0-19.0] 

14 50.8 
[30.0-66.0] 

19 48.0 
[16.0-91.0] 

33 

The average patient pre-evacuation time was 37.3 seconds, while the average staff pre-
evacuation times was 52.0 seconds. It is apparent that the average staff pre-evacuation 
time was increased by the late arrival of three members of staff. None of the patients 
responded prior to being instructed to do so (see Table 4 and Figure 3 (a)). 

  
(a) (b) 

Figure 3: (a) Pre-Evacuation times of the staff/patients in Pathology department (b) 
Waiting Room. Horizontal line indicates first instruction from member of staff. 
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3.2.2 Waiting Room 
Four patients were initially located in the main Waiting area. The first staff members 
arrived in the area after 16 seconds (see Figure 3(b)). Instructions were issued to the four 
patients by a third member of staff after 29 seconds. The final member of staff appeared 
from another area after the patients had started to evacuate and had no impact on their 
pre-evacuation times.  The average patient pre-evacuation time was 36.3 seconds, while 
the staff members were seen to act after 26.0 seconds. None of the patients responded 
prior to being instructed to do so (see Table 4 and Figure 3(b)). 
3.2.3 The Treatment Room 
Six patients were located in the immediate waiting area. Two additional patients were 
standing in an adjacent corridor while a further 4 patients were located in another 
(smaller) adjoining waiting room. After 40 seconds the nurse approached the patients, 
informed them that they would have to leave (she did not inform them what the alarm 
meant or whether or not the incident was a drill). Once this had been completed, she led 
the patients upstairs through the main exit collecting other patients en route. This 
amounted to six other patients who were either missed by other (or this) member of staff 
or who had arrived after she had begun her sweep.  
 
The average patient pre-evacuation time was 59.1 seconds, while the staff members were 
seen to act after 45.0 seconds. None of the patients responded prior to being instructed to 
do so (see Table 4 and Figure 4(a)). 
3.2.4 Use of the Blackheath Results in Modelling 
In the previous sections it became apparent that the behaviour of the staff (nursing staff) 
had a vital impact on the response of the patients. In all of the three areas observed, the 
patients only began to evacuate after they had been prompted to do so by a member of 
staff (see Figure 3 and Figure 4a)). That is not to say that each member of staff prompted 
patients to leave. What is implied by these events is the importance of the staff and their 
actions upon the behaviour of the patients.  
 
From Figure 3 and Figure 4(a) a comparison can be made between the pre-evacuation 
times of the patients and the staff. It should be borne in mind that the reaction of the staff 
might have included previous actions not recorded in the area under observation. They 
should therefore be seen as facilitating the response of others rather than having intrinsic 
value in themselves. From Figure 3 and Figure 4(a) (in conjunction with the observations 
made during the trial) it is apparent that the behaviour of the patients was entirely 
dependent upon the actions of the staff.  This was supported by the almost complete 
absence of patient investigative behaviour. This therefore places a huge responsibility on 
the staff; the patient safety being entirely dependent upon their actions. 
 
To examine the response to the patients more closely a frequency distribution has been 
generated reflecting the likelihood of a patient responding after a particular time. This 
was constructed using a class size of 15 seconds, reflecting the relatively limited range of 
pre-evacuation times of 36 seconds (see Table 4 and Figure 4(b)). It is apparent that the 
majority of patients responded between 30 and 75 seconds. This reflects the time for staff 
to instruct them to evacuate and for the patients to collect their baggage, more than the 
time it took them to process this information or to perform other pre-evacuation 
behaviour.  
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(a) (b) 

Figure 4: (a) Pre-Evacuation in the Treatment Room.  Horizontal line indicates the first 
instruction by member of staff. (b) Frequency distribution of patient response. 

4. Conclusions 
This paper has been an attempt to collect and produce data relating to occupant pre-
evacuation times from educational and hospital facilities, primarily for use in evacuation 
modelling.  Although the two structures are entirely different they do employ relatively 
similar procedures: members of staff sweep areas to encourage individuals to evacuate. 
However, the manner in which the dependent population reacts to these procedures 
appears to be structure specific. In the hospital case the patients only evacuated once a 
member of the nursing staff had instructed them to do so, indicating the importance of the 
staff actions upon the safe egress of the patients (shaped through the design of the 
procedure). It is expected that this type of relationship would predominate in similar 
hospital facilities and be accentuated by additional physical dependencies in less 
ambulant patients.  In contrast during the university evacuation the students were less 
dependent upon the actions of the staff with over 50% of them evacuating with no prior 
prompting. This has important consequences in the design of procedures for this type of 
structure.  It is expected that the Dreadnought facility is not atypical of this type of 
teaching establishment.  
 
It should be borne in mind that, in addition to the procedural actions employed, the 
relationship that the dependent populations have with the structure and the staff present 
will have an impact on their response. In the university, the students may utilise the 
structure without necessarily being dependent upon the staff. Within a hospital setting 
this will not usually be the case. In addition, the fact that the students will be far more 
familiar with the ‘normal’ non-evacuation environment within the structure - as they are 
located in the structure as part of their daily routine –will influence their behaviour during 
less familiar situations such as evacuation. This is reflected in the dependency 
relationships exhibited during the trial. The impact of familiarity on evacuation behaviour 
has been previously established [1,3, 10]  
 
There is an inherent difficulty in using experimental data within an evacuation model as 
for the most part the context of this data is often lost or ignored.  Generally, when trial 
data is reported it tends to focus on the results produced rather than the factors that may 
have influenced these results. As such they tend to provide guidance as to the expected 
ranges of data rather than the nature of the factors that may have influenced the 
distributions. As evacuation models become more sensitive to a variety of pre-evacuation 
conditions, so they require more detailed data, which is accompanied by increasingly 



888

comprehensive contextual information. If the fire engineering community is to improve 
its modelling capabilities, more attention must therefore be paid to the factors that 
influence the resulting behaviour, rather than simply quantifying the behaviour observed.  
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