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-
A THE FITZGERALD REPORT 

In November 1967, the Minister for Health appointed a Consultative Council to 

examine the general hospital service. Th e Counc il • s repo rV) known as "Th e 

Fi tzGerald Report", published in June 1968, recommended that facil Hies for 

acute care should be concentrated into a small number Qf· Regional and General 

Hospitals. The report noted that "the concentration of acute care hospital 

services into a small number of centres increases the importance of the 

ambulance service and makes it essential that it be brought to the highest level 

of efficiency." Accordingly, it recommended that the Minister establish an 

Ambulance Board to advise on the various medical and technical aspects of 

organising and operating an ambulance service. 

B HEALTH ACT, 1970 

In parallel with the Consultative Council's study the Minister for Health in-
, 

vestigated the administrative structure of the health service. The Heal th 

Act, 1970, Was drawn up, under which eight Health Boards were established to 
1 

replace the existing 27 Local Health Authorities. Each Board was given 

responsibility for an area encompassing two or more counties. These Boards 

took over effective a~inistration of the health service on 1 April 1971. 

C AMBULANCE CONSULTATIVE COUNCIL , 
"

" 

In line with the recommendations of the Fitz~erald Report the Minister set up 
. 

a Consul tative Council on the Ambulance Service\in May 1969. This Council 
....... 

" , .,: . . 
~~ , 



- 2 -

decided to undertake a detail ed study of the service with a view to making 

recommendations on any necessary reorganisation. In August 1969, the Council 

asked the Operational Research Section of the Department of Finance to assist 

them with the study. 

D TERMS OF REFERENCE 

FollQwing discussions with members of the Ambulance Consul tative Council and a 

preliminary evaluation of the contribution OR might be able to make to the 

study, it was agreed that a detailed investigation into the service in the area 

to be administered by the Western Health Board, that is, .Counties Galway, Mayo 

and Roscommon, should be carried out. 

I 

SpecificallY,the Council sought recommendations on the ambulance service re-

quired to service the area to be administered by the Western Health Board. 

Two points in particular were stressed and were to be given special emphasis in 

the study. These were: 

1 The main concern of the Minister for Heal th, and of the Council, was ·that any 

inadequacies in the performance of the ambulance service in dealing with 

emergency calls should be removed. 

2 The Minister was anxious that public confidence in the capabilities of the 

ambulance service should remo~~ misgivings about the distance factor in relation 

to the concentration of acute hospi~al services. , 

. 
In addition, the Council made it clear that any recommendations on the reorgan-

"', 

isation of the ambulance service shouJd be based on the proposed reorganisation 
" '. 

of the three counties into one unit. under the Western Health Board. . .' \ . 
\, 

-
Other aspects of the service relating to vehicle 5pe~1fication and equipment 

would be studied by a special s~b-committee of the Council. 

the service were not considered by the OR Section. 
_---". _ a . . - "" " 

These aspects 'of 
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II SUMMARY AND MAIN RE~DATIONS 

A comprehensive analysis of the demand for ambulance service in Counties 

Galway, Mayo and Roscommon was made. The ' deployment of the ambulance fleet 

was studied and the ability of the existing system to meet the demand was 

measured. Using computer simulation techniques proposals for improving the 

service involving alternative numbers and deployments of ambulances were 

evaluated. A scheme which would ensure that 98% of all emergency cases would 

be reached by an ambulance within 30 minutes of the call being received was 

developed in detail. The ability of this scheme to cater for different demand 

patterns was anal ysed. Final I y the general management of the service was 

examined and recommendations made on organisation, staffing and control. 

The main recommendations are: 

1 Ambulances should be distributed more uniformly throughout the area~ 

2 Tne normal staffing of an ambulance should be altered from the present driver/ 

attendant and nurse to two driver/attendants. 

3 A sufficient number of driver/attendants should be available to ensure that 

each ambulance is full~ staffed during its duty period. , 

4 All ambulances in the area should be under one operational control. 

, 
A preliminary analysis seems to indicate that a fleet of minibuses should be 

provided to transport ambul,ant patients;·"~u.t further examination of this aspect 

of the problem is necessary. 

, 
.; '\ .. 

\ , 

1 .... .. ____ • ••. 

· , .' 
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III l&§KS PERFOru~ED BY THE AMBULANCE SERVICE 

A PRIMARY TASK 

The primary task of an ambulance is to transport non-ambulant patients to 

hospital. These non-ambulant patients may be: 

1 Emergency Ca~ 

Emergency cases include both medical and accident patients. A medical 

emergency would normally be so designated by a doctor. A person~l injury 

accident is, ipso facto, ,an emergency. 

2 Non-emergency Stretcher Cases 

This category includes all patients who cannot or should not be transported by 

ordinary transport but who are not emergency cases. 

B SECONDARY TASKS 

Our investigations revealed that in addition to these primary tasks ambulances 

were also used for: 

I The transportation of non-urgent ambulant patients to and from hospitals and 

cl inics. 

2 The transportation of groups of retarded children to and from special schools. 
' \ .. 

3 Miscellaneous work, such as the tran~portation of medical supplies, equipment 

and hospital personnel. 

'. 
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C ALTERNATIVE TASKS 

Or.iginally an ambulance was a mobile hospital and this aspect of the service is 

not obsolete. The equipment recommended for stretcher ambulance~~)and the 

trained nurse or attendant who travels with all non-ambulant Cases, can provide 

sophisticated aid at the scene of an emergency and during transportation to 

hospi tal. The "Heart" ambulances \\hich qpel'ate in Dublin and Belfast are a 

practical demonstration of this aspect of the service. 

The Consultative Council emphasised that the provision of an efficient emergency 

service was, in their opinion, the primary role of the ambulance service. In 

addition, it was important to provide an adequate l~v~l of se~/ice for non-

emergency stretGher cases. It was primaril y to these two aspects of the service 

that the OR Section directed its attention. 

". 
" ., 

" , , , 
, . .. 

\ 
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IV SY A YEMENI OF IHE P ROBLEl:!1 

A BAERGENCY CASES 

The ambulance service becomes involved in an emergency case when a request for 

an ambulance is received: involvement cea,ses when the patient is del ivered to 

hospital. 

Vfuen an emergency occurs a series of successive events takes place as fnJlowss 

1 ~bulance is contacted 

Occasionally difficulty may be experienced in trying to contact the ambulance. 

This aspect of the problem would require a detailed study in itself and we 

shall refer to it later in Section XII .• 

2 The ambulance leaves its base and travels to the scene of the emergency 

The time taken for the ambulance to reach the scene of the emergency depends 

on: 

(a) Where the ambulance happens to be relative to the scene of the emergency 

when the call is received, 

(b) Whether or not the ,ambulance is free to travel i ,nmeqiatel y to the scene 

'of the emergency, 

(c) The vehicle used. The vehicle specifications were examined separately 

as mentioned in Section I. 

, 
Assuming that all ambulances are equi?tped with radio, as 'is the case at 

present, factors ( a) and (b) are governed.'''essentiall y by: 
, 

( i) The number ':" of ambulances available .to se~vice a given area, " 

( i i) The way in which these ambulances are d,epl6yed throughou t the area • . 
--.. 

-" 
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The staffing of an -ambulance is an important factor ~ere. Generally an 

ambulance is staffed by a driver and a nurse. On a number of occasions we 

found that bystanders or neighbours had to come to the assistance of a driver 

to load a stretcher case into an ambulance. 

4 ~~bulance transpotts the patient tO~~2i 

The time to transport a patient to hospital depends on: 

(a) The distance the patient is from the hospital. 

(b) The condition of the patient. Some Cases, for example spinal injuries, may 

require slow smooth transportation~ 

(c) The vehicle used. 

5 The 2atient is admitted into the hospital 

In general, little delay is experienced here. The ability to radio ahead to 

alert the hospital to be ready to receive an emergency admission is often a big 

advant;;tge. 

B NON-EMERGENCY STRETCHER CASES 

When a request for an ambulance for a non-emergency stretc~er case is received 

a similar series of events take place. In this situation,however, immediate 

response to the call is not essential. 

C THE ROLE OF OR , . 
, , . 

\ 
The particul ar event or 3.ctivi ty which we . f~l t competent ;to advise on was that -. : 

I 
which concerned the length of time required for an ambulance to reach the patient 

--- - -- _ .- ----



- 8 -

from the time the request was received. 

Expressed in specific terms the problem was to detennine for any required level 

of service (see Section V below for a discussion of level of service): 

1 The number of ambulances required in the area to serv~e both emergency and 

non-emergency stretcher calls. 

2 INhere these ambulances should besta tioned. 

In addition, as a result of our studies, we considered we would be in a position 

to advise on: 

1 The control and organisation of the service. 

2 Staffing arrangements. 

3 The extent to which it is economic to provide minibuses to perform 'the non-

urgent secondary tasks of the service. 

, 
" 

) 
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V LEVEL OF SERV ICE 

The effectiveness with which the ambul ance service ful fil sits primary objective 

might be measured by the number of deaths it prevents or by the amount of suffer-

ing it alleviates. These measures are difficult to apply as suffering' cannot 

be measured,and in very few fatalities,. , or near fatalities. was it possible to 

show that the ambulance service was a deciding facto~3). 

Following discussions with members of the Ambulance Consul ta.tive Council it was 

agreed that the level of service, or the performance, of the ambulance service 

would be measured essentially by the speed with which it responded ,to emergency 

call s. The precise method of measuring the performance would be judged by the 

proportion of emergency cases reached within certain specified time periods from 

the moment the call was received by the service. For example, th e ability to 

reach 95% of all emergency cases within 30 minutes of the receipt of the call 

would denote a certain level of service. A~ternatively, the performance could 

be judged by the proportion of urgent Cases which ,may have to wait longer than 

(say) one hour before being picked up. 

, 
~16 method of assessing the level of service was considered to be more meaningful 

\ 
I 

, than the' performance which would be indicated by measuring the average time taken 

to reach an urgent case. 

, 
" " 

, 
, < , 

.-, 
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VI METHOD OF APPROACH 

The first stage of the study consisted of a thorough anal ysis of the existing 

ambulance system in Counties Galway, Mayo and Roscommon. The demand for 

service for four months of 1969 was analysed in detail to determine the 

hourly and daily pattern of calls. The 1 evel of service now being provided 

was measured using the criteria discussed in Section V. Using computer 

simulation techniques a model of the system was developed. Experiments were 

carried out on this model to assess the effect on the l@V~l of service of v~rious 

numcers and deployments of ambulances. The effects of possible Changes in the 

pattern of demand were also investigated. The results of these experiments 

are discussed in Sections IX, X. and XI, and form the basis for determining the 

number and deployment of the ambulance fleet which would be required to provide 

whatever level of service is decided upon. 

The model is a general model and can be used to simulate the operation of the 

ambulance service for any of the Heal th Board areas i)rovided the characteristics 

and demand patterns for the area are known. 

" 

\ ... , 

'. 
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VII CHARACTERISTICS OF THE WESTERN HEALTH BOARD AREA 

. : 

A summary of the main- characteristics of the Western Health Board area is given 

in this Section. A more detailed account can be found in Appendix I. 

A POPULATION AND GE<X;RAPHY 

The area to be administered by the Western Health Board is comprised of Counties 

Galway, Mayo and Rosco~~on. The ~0pulation of the area is 320,115(4). There 

are six towns, Galway, Ba1lina, Ballinasloe, Castlebar, Tuam and Loughrea, which! 

have a population greater than 3,000. 

'51,579. 

The total population of these towns' is 
I 

The majority of the population live in small towns and local communities : 

scat tered throughout the area. 

The combined area of the three counties is 5,442 square miles, and inc~udes large 

tracts of mountain ' and bog which are sparsely populated. The average population ! 

densi ty is 59 pprsons per square mile. The road network in some parts of the 

area is poor. 

B HOSPITALS 

The Fitz0erald Report recommends two acute care hospitals for the area, a Regional 

Hospital in Galway and a General Hospital in Castlebar. In addition to these two 
'-

hospitals there are at present 19 other hospitals, including three County Homes, 

three Fever Hospitals and three Psychr~tric Hospitals. 

C AMBULANCE SERV ICE 

1 General Organisation 

The area is at present served by 19 ambulances. 

, 
\ '"" 

Eight ~re st3tioned in County 
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Galway, at Galway (5), Loughrea (1), Ballinasloe (1) and Clifden (1); four in 

County Roscorrmon, at Roscommon (2) and Boyle (2); and seven in County Mayo, at 

Castlebar (5), Ballina (1) and Belmullet (1) • . All the ambulances are based 

either at hosnitals or county homes. It is noteworthy that there is no arr,bulance " 

stationed in the relatively ~opulous area of North County Galway and South County 

Mayo. 

Each county ooerates its own independent service, there is very little co-

ooeration between counties and county "boundaries are seldom crossed to pick up 

patients. Within each county each ambulance depot is virtually autonomous; 

it services the calls it receives itself and calls are rarely transferred between 

stations. Each ambulance depot has its ;)wn radio transmitter and controls the 

ambulances which operate from that depot, usuall y without any reference to the 

other ambulances in the county. 

2 Demand for Service 

From the analysis of the records kept at each ambulance depot we were able to 

determine the following characteristics of the demand. A comprehensive analysis 

of the demand pattern can be found in Appendix I. 

(a) Number of calls 

Approx irr.a tel y 1600 emerg~ncy call sand 4700 nen-emergency stretcher call s are 

received in the area during a year. During the day-time, that is, from 10 a.m. 

to 10 p.m., an average of 1.14 calls, both emergency and non-emerqency are 

received every hour. A s1 ight peak in the derr,and occurs betw~7n l.pem .• and 

2 p.m. but otherwise the dem"and is f'aJrly uniform throughout the daX. 
', .... 

Demand 

drops off markedly after 10 p.m. to a night-time rate of approximately 0.3 calls 

per hour. 
\. 

These are generally emergencica'~ls. 
" 

" 
, , ' 

" 
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(b) Origin of Calls 

The number of calls per year per 1000 inhabitants varies from county to county 

and from district to district within each county. We tested the data to see 

if this ~ariability could be accounted for by such factors as distance fro:ll 

hospital or ambulance depot, relative wealth of the co~nunity, age structure 

and population density. No firm relationship could be established although, 

in general, the incidence of calls · tends to decrease as the distance from an 

ambulance depot increases. 

3 Present Performance 

In Section V, we stated that the performance of the ambulance service could be 

measured by the proportion of urgent Cases reached within certain specified time 

periods after the call was received. From the records held at each ambulance 

depot we calculated the approximate present performance of the service for the 

. area. These figures, shown in Table A below, are only an approximation, 

because the records do not contain sufficient data for an accurate calculation to 

be made. 

, 

Time (m1nutes) 15 30 45 60 ,90 

Percentage of :emergency 
99.9%1 cases reached within the 41% 60}6 78% 90}6 

speci fied time 
---

TABLE A 

This table shows that, at present, .a9proximately 40,% of all urgent cases are not 
". 

relched within half an hour and lO}6 have to wait longer than one hour for an 

ambulance to arrive. 

" , \ 

- -- - .------ -
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4 Ambulance Utilisation 

We calculated that the average utilisation of the five ambulances based at 

Galv1ay Regional Hospital was 20.4%. The maximum possible utilisati.on under 

the present staffing arrangements is 3Q~. In effect, under the present 

staffing arrangements, the ambulances are not available for duty 70% of the time. 

These figures are typical of the area in general. 

I 

II 
I 

\ 
" 
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VIII THE MODEL 

A PURPOSE 

One possible way of attempting to improve the service would be to increase 

the number of ambulances in the area. This course of action W?uld not have 

a significant effect, however, as urg.ent cases never have to queue for service. 

The delays in getting to the scene of emergencies are not due to the lack of 

ambulances but rather to the distances the ambulances have to travel to reach 

the scene. 

This sugc!ests an al ternative which could be considered, that is, to al ter the 

existing deployment of the ambulances throughout the area. For exampl e, an 

ambulance could be taken from the Regional Hospital Galway and based in TUam 

to serve the relatively heavily populated area of North County Galway and South 

County Mayo. If this scheme was put into effect it would be necessary to 

operate it for at least six months -to determine whether or not any improvements 

had resul ted. At the end of that period, if the service was still unsatis-

factory, a further rearrangement of the ambulance bases could be made and the 

trial period extended. ' Numerous alternative deployments could be devised and 

tried out in this manner. Obviousl¥, although the idea might be attractive, 

it would be completely ~practical and take years to accomplish, apart 

altogether from th~ expense and administrative difficulties involved in setting 

up and dismantling each experiment in turn. 

'- , 
OR,however,allows experiments like this , to be performed, but, instead of per-

" 
forming than on the real situation, wi th- -~U the attendant difficul ties, they - .. ..~ 

"-

are perfonned on a model of the situation. "A model is essentiall y a 

mathematical expression of the relationships which exist between the main 
I 

features of the system.' With the aid of a computer a year's operation of the 

service can be sirnullated on the model in a matter of minut~s. 

·1 

., , 
, ,. 
'i , , 

, 
• 

" , 



B MAIN ELEMENTS 

A model representing the situation in the Western Health Board area was 

developed using information about the geography of the area, the location of 

the hospitals, the location of the existing ambulance ba ses and the demand for 

ambulance ser vice. Some simpl Hying assumptions . had to be made - it would not 

be ~ossible to reproduce exactly the infinite variety of the real world, but 

the essential features of the si tuat"ion- in which the ambulances operate were 

represented in the model. 

The model waS constructed .so that the number of ambulances and the location of 

the ambulance bases could be altered as desired. A demand which was statistic-

ally similar to the actual demand which had be~n eXperienced in the area during 

1969 was generated by the computer. We had however the facil i t y to al ter 

this demand pattern if we so desired. This was important as it allowed us to 

test the sensi tivi ty of various schemes to changes in the demand pattern. 

C OPERATING CHARACTERISTICS 

In Section IV, we saw' that both emergency and non-emergency stretcher cases give 

rise to the same train of events. The only essential difference as far as the 

ambulance service is concerned is the urgency of the emergency call. E.llergency 

call s :nust receive priority over non-emergency call s. This basic rule allowed 

the following operating procedures to be adopted in the model: . 

, 
" I ·AII call s are deal t with ~mmediatery they arrive except that emergency call s 

are given priority over non-emergency cal'is. No allowance is made for delays 
. " ~ 

which may occur in practice as, for example, waiting for a nurse to be made 
" 

available by the hospital. , 
\ 

2 All ambulances are fu~l y staffed while on .'duty. 
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3 Each call is serviced by the nearest available ambulance. 

4 An ambulance travelling to pick up a non-emergency patient can,be diverted 

if necessary to sen"vice an emergency call. ' (We assume that all ambulances are 

equipped with radio). 

5 An af!",bulance travel! ing to hospital with a non-emergency patient on board 

would not be diverted to answer an emergency call. 

6 During the driver's meal times ambulances . 
were- considered to be available 

to service emergency calls but not the non-emergency calls. 

A number of experiments were performed on the model using different numbers 

and deployments of ambulances. 

ne~.t Section. 

Details of these experiments are given in the 

'-. 
" 

, , 
, 
" 

J 

I 
I 
I 
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Each eXperiment we perfonned simulated a year's operation of the emergency and 
. ~ 

non-emergency stretcher service for whatever particular deployment of ambulances " 

we wished to make. The "input" for each experiment consisted of specifying: 

1 The number of ambulances we wished to allocate to the area. 

2 Where we wished the ambulances to be stationed. 

The computer then automatically reproduced a demand pattern statistically 

similar to the demand which had actual 1 y been experienced during 1969. 

D.e "output" from each experiment consist .< d of the following data: 

I The proportion .of emergency and non-emergency stretcher cases reached within 

each 15-minute time.period from the time the call was received. 

2 The average time taken to reach both emergency and non-emergency patients. 

3 The longest time an emergency and a non-emergency patient has to wait for 

an ambUlance after it was call~d. 

4 The number of times emergency and non-emergency patients had to queue because 

an ambulance was not available immediately to service a call. 

I 5 The length of time each patient spent in the queue. 

6 The number of times an ambulance was diverted from a non-emergency call to 

I 
I 

. 1 
I , 

• service an emergency call. f 
,. 
r \ I -. 

Th" anal ysis of the demand for service in A::>pendix I, shows that demand du:ring l 
, 

the day-t~e is significantly heavier than~hat experienced during the night. 
. - "'-. 

This means, in effect, that there are two distinct problem:. - We concentrated 

th!s system under night-time conditions. --. 
initially on devising a system to satisfy the day~time demand and then tested_ 

I· 

- .----.. ~----~~--------------
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A DAY-TIME OPERATION 

For the first exp~riment we allocated three ambulances to the area, one 

stationed in Galway, one in Roscommon and one in Castlebar. We s imul a ted 

a year's operation of the service reproducing the day-time demand pattern and 

obtained the following results for the proportion of emergency cases reached 

within each 15wminute time.period from the time the call was received. 

r 
Time (minutes) 15 30 45 60 75 90 105 120 

Percentage of 
emergency cases 
reached wi thin 13% 33% 52% 70% 80% 88% 92% 95% 
the specified 
time 

TABLE B 
!' , , 

\ 

(The full resul ts of this experiment and of each of the following experiments \. 

can be found in Appendix II. The results contained in this part of the report 

refer to the criterion by \'/hich it WaS agrel'd that the performance of the 

service would be assessed, that is, the proportion of emergency cases reached 

within certain specified time-periods after the call was received.) 

The level of service provided by three ambulances as demonstrated by this ex-

periment would hardly be acceptable, only one-third of all emergency cases 

could' be reached within 30 minutes, and 30% of emergency cases would have to 

wait longer than one hour for an ambulance to arrive. Reference to Appendix II, 

will show that the service offered, to non-emergency stretcher cases would be 
" , 

very unsatisfactory. 

, ",-
The number of ambulances was increased to 5 a~d ,the experiment repeated. The 

" 
ambulances were statione,d in Galway, Castlebar', B,allinasloe, Boyle and BqlUna. , ' 

, ' \ '. ,.. 
The perfonnance obtained on this occasion is shown , !:>Y .the following resul t for 

emergency cases; 

-----' - .. -.-, .---.--.----~ . ... ...... - ,_ ........ ', , ...... --
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i ! 
Time (minutes) 15 30 45 60 75 

1
90 I 105 120 

-
Percentage of 
emergency cases 
reached wi thin 27% 56% 76% 88% 95% 98% 99% 99.5% 

I the specified 
I time 

TABLE C 

It is interesting to compare these resul ts for 5 ambul ances' wi th the estimated 

level of service now being provided by the 19 ambulances in the area (Section 

VII, Table A). It must be remembered however, that these 5 ambulances are 

fully staffed during their duty period. 

Three additional ambulances were stationed in Roscommon, Belmullet and Clifden 

and the experiment re-run. The results of this experiment were as follows: 

Time (minutes) 15 30 45 60 75 90 
- . 

Percentage of 
emergency ca ses 
l'eached wi thin 43% 78% 91% 96% 99% 10q;b 
the specified 
time 

TABLE D 

These resul ts inaicate that with 8 ambul ances sui tabl y stationed throughout 

the area 78% of all emergency call? would be reached within 30 minutes and ," , 

"-anI y 4% would have to wait longer than one hour. 
, , , 
, " 

, ~ , 

Further similar experiments- were performed, the number of ambulances being 
'. , 

increased by two each time. 

in Table E and in Appendix II. 

Details of these experiments can be found below \ .... . 

I 'b 1 ' t' 1 ' ! nstead oJ, statioQ1n<J am u ances 10 oar leu ?r :" I 

towns ci S we had done for the first three experiments described ab,?ve, we now 
'"" 
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located them according to North-South, East-West coordinates on a grid system 

we devised for the area. This method enabled us to find locations for the 

ambulance bases which would, in theory, give the best results. Some sl ight 

adjustments to these positions would be necessary in practice as it was not 

possible to take account of all the Physical characteristics of the area in 

the model. However these adjustments would have a negligible effect on the 

performance of the system. 

NUmber of PerceI}tage of. ~ergellcy c.U!' reacbed· wi thin 

Ambulances 
(m1 nllb ~) . . 

15 30 45 60 75 90 
-- c-.. 

3 13 33 52 70 80 88 

5 27 56 76 88 95 98 

8 43 78 91 96 99 100 

10 55 86 97 99 100 
. 

12 63 94 100 

14 71 96 100 

16 76 98 100 I 

I 20 81 99 100 

I I' I 
TABLE E 

These results are illustrated' graphically in Figure 

B NIGHT- TI:.1E OPERATION 

105 120 

92 95 

99 100 

--. 

1, AppE!n~ix I I. 
, ' 

, , 

There are two main factors which distinguish''- the night-time demand from the . "-
" day-time demand: 

'. 

1 There is a reduced number of call s at night. 

2 All calls at night are emergency calls. 

" 
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Similar experiments were performed on the model for the night-time operation 

of the service. The demand pattern generated by the computer was statistic-

all y simil ar to the actual night-time demand which had been experienced in the 

area during 1969. 

Full results of these experiments are presented in Appendix II. The levels 

of service provided by various numbers of ambulances are shown in Table F, 

below. 

;':'ber~:entage of rergency cases reache~ 
~mbulances withi, minLLb"cJ 

, 

15 30 45 60 75 90 

5 40 74 92 97 99 100 

6 44 78 95 99 100 

7 48 82 98 99 100 -

8 51 88 99 100 

10 
I 

60 92 99 100 
-

12 69 96 100 

16 77 99 100 

I -
TABLE F 

Five or six ambulances on duty during the night would be capable of providing 

an appreciabl y better service than a similar number during th,e day. However 

the differenlte in performance (night-time versus day-time) deq:-eases as the 

number of ambulances is increased. "" There are two main reasons fO:F , this: 
" , 

1 If a small number of ambulances was o~ ,. duty during the day, queues of emer-

gency cases would form. 
'-- ", 

TIlis would not happen. during the ' night due to the low 
' . . 

demand for service. 
'. 

-
2 The number of ambulances required for a h.igh level of service is determined 

more by the distances the ambulances have to travel than by the level of demand. 
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X INTERPRETATION OF RESULTS 

The number of ambul ances and their deployment throughout the Western Heal th Board 

area can now be determined when the level of service to be provided in the area has 

been dec ided. The question of v'ihat would constitute an acceptable level of service 

was discussed with members of the Ambulance Consultative Council. We were anxious 

to receive some guidelines so that we could specify in detail the tlmbulance system 

which would be required in a given set of circumstances • They indicated that they 

would be satisfied to be able to guarantee that 95% of all -emergency cases would be 

reached within 30 minutes of th~ (. all being received. This specification enabled 

us to determine in detail an ambulance system which would be capable ~f fulfilling 

this objective. The cost of this scheme could then be determined and the marginal 

costs involved in altering the level of service calculated. For example, the 

desirability of being able to reach 99% of all emergency cases within the same time 

period could be balanced against the extra costs involved. We will refer to the 

cost of the Jmbulance service in Section XIV. 

A DAY-TIt.:!: OPER"UION 

Reference to Table E, Sect~on IX, shows that for day-time operation, it would be 

possible to reach 99% of all emergency cases wi thin 30 minutes, with a fleet of 

14 ambulances suitably dispersed throughout the area. 

When the coordinates of ~ach of the 14 ambulance bases were marked on a map it 
" 

was found that some adjustments to thefr.'.,locaUons had to be made to cater for 

the heavil y indented coastl ine of Connemara. Other minor adjustments were made 
. " 

~ , 
so that all the ambulances wculd be staUoned 5:1:1 towns or large villages. 

\., 
" 

As a resul t of these adjustments two further ambularyces were allocated to the 

area so th "l t the actual performance of the 16 ambufance.s would at lea s t equal 

the theoretical performance of the 14 ambulances as predicted by the model~ 
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The expected performance of these 16 ambulances is as fo11o ... /s. 

Average '::ai ting-time (emergency case) = 13 minutes 

Maximum \" ai ting time (emergency case) = 45 minutes 

Time (minutes) 15 30 45 

Percentage of emergency cases 
reached wi thin the specified time 76% 98% 100% 

TABLE G 

The suggested bases for these 16 ambulances are given in Table H, below. their 

geographi c locations can be found in Aopendix III, Figure I. 

Location Number of ambulances 

Galway city 2 

* Bealadangan 1 

Loughrea 1 

Ball inasloe 1 
-

Cl ifden I 

*Dunmore 1 
-

Castlebar 1 

*Louisburg 1 

*Achill Sound 1 

Belmull~t 'l 

Ball ina 1 

*Ballinrobe 1 
, 

* . 
Ball aghaderreen I , 

Boyle , , I , , 
Roscommon 1 

'. -
'TABLE H 

This proposed deployment would ensUre that each' e'S<isting ambul·ance base would 
\ . 

; -
retain at least one ambu]ance. ," ., -.. :: ... 

Proposed new ambull.nce bases are located at towns marked *. 
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B NIGHT-TIME OPERATION 

Fifteen ambulances would be required at night to guarantee the same level of 

service as that being provided during the day, one .ambulance less being required 

in Galway city. 

The utilisation of these ambulances during the night would be extremely low. 

Only two of the ambulances would receive, on average, more than one call per 

night while most of the others would receive, on average, one call per week. 

This may make it difficult to justify keeping 15 fully staffed ambulances on 

duty all night. 

The total expected number of emergency calls received at night during a year 

would be approximately 1000. Reference to Table F, Section IX, shows that 

with 10 ambulances 92% of emergency calls would be reached within 30 minutes; 

the remaining 8% would be picked up within 60 minutes. With six ambulances 

on duty 78% of the Calls would be reached within half an hour. Practical! y all 

of the remaining 22% would be picked up within the following 30 minutes. 

Although it is not the function of the OR Section to specify the level of 

service to be provided, we think that it would be more rLalistic to reduce the 

number of ambulances on duty during the night to six. 
\ 
I 

These ambulances, which 

should be stationed at Galway, Ballinasloe, Clifden, Boyle, Castlebar and 

Belmullet, should be fully staffed and ready to respond immediately to an 

emergency call. 

This scheme would guarantee that 98% of all day-time emergencies and 78% of 

night-time emergencies would be reached with in 30 minute s of the call being 
' . 

received. Should it be dec~ded to after th~s~ specifications a different 
. , 

number of ambulances and a different deployment.w~~ld be required. 

Experir,lents could be perfonned on the mod-el to de~~ine '~xactl y how many 

ambulances would be required and where they shDuld be stationed. The particular 

system implemented depends ultL~ately on the level of service it is declded to 
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provide. 

C OPERATING PROCEDURE 

If the level of service provided by 16 ambulances during the day-time was con-

sidered to be satisfactory new ambulance "bases would be required at Bealadangan, 

Dunmore, Lou isburg.; Achill Sound, Ball in robe and Ball ughaderreen. We do not 

envisage that ambulanc~s would be based permanently in these towns. Instead 

we would suggest that ambulances should drive from the nearest permanent 

base each morning, operate from the, outl ying base during the day and return 

again to the :permanent base at 10 p.m. It would be necessary to provide an 

office for the ambulance staff at each of these outlying bases. 

The following scheme of operation is suggested: 

1 Base the Bealadangan and Dunmore ambulances permanently at Galw~y. 

2 Base the Louisburg ambulance at Clifden. 

3 Base the Achill and Ballinrobe ambulances at Castlebar. 

4 Base the Ballaghaderreen ambulance at Boyle • 

. 
. For both day-time and night-time operation all ambulance drivers and attendants 

should be on duty with their ambulances. The system of having drivers "on-call" 

Can cause delays and should be discontinued. 

D STAND-BY FACILITIES 
'~ , 

", 

Stand-by veh iel es would be required to allow for reutine maintenance and break-
~ , 

downs. Each ambulance ~uld require a routine maintenance check each month, and 

while out of service wouid have to be replaced by another vehicle. A second 

stand-by ambulance would be necessary as insurance against breakdowns.: 
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We calculated from the records on vehicle downtime for maintenance, that two 

stand-by ambulances would be sufficient to keep 16 ambulances on the road for 

at least 98% of the time. 

'. 

- . , 
~, 

\ -, , 

' ! 
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XI SENSITIVITY ANALYSIS 

The proposals in Section X, ql'e based on the demand which was experienced 

during 1969. Demand for ambulance service may not always, remain at this 

level so it would be important to know how sensitive these proposals are to 

changes in the demand pattern. 

We performed a number of experiments on the model to test the effect of such 

changes. The day-t~rr.e demand experienced during 1'169 was increased by :)0% 

and a year's operation of the service using 16 ambulances simulated. The 

deman c.i ViaS further increased to twice, three times and then four til~les the 

1969 figure, and the experiment repeated in each case. The'results of these 

experiments can be seen in Table J below. The deterioration in serv ice wi th 

increasing demand is remarkably small. Aga~n this is due to the number of 

ambulances being influenced more by t he size of t he area tha-n by the demand. 

Dema nd Percentage 
(Iilinutes) 

15 30 

( 1969) 76 98 

( 1969) X 1.5 71 , 96 , 
I 

(1969) X 2 69 94 

( 1969 ) X 3 63 92 

(196'1) I: 4 60 90 

of cases reached within 

45 

100 

99 

99 

99 

98 

TABLE 

60 

100 

100 

100 

99 

" \ 
, , , 

Averaae pick-up 
time (minutes) 

13.0 

14.1 

14.6 

16.3 

17.8 . 

I 
t 
! 
I - , 

~-. ,. 

~ I. 
j 

• . 
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X II CONTROL AND COWJ',iUN ICATION 

A CONTROL 

Under the existing system each of the three counties has its own separate 

radio control system. Each ambulance base has its own transmitter and 

controls only the ambulances which operate f~om that base. Generally there 

is very little cooperation between counties or even between bases. 

The Western Health Board will administer the health services in the three 

counties as one unit. As pointed out in the introduction to this report, 

the Ambulance Consultative Council asked us to base our analysis and recommend-

ations on this arrangement. Apart from obvious administrative advantages there 

are a number of definite economic advantages to be gained from having one 

unified ambulance system under one central control for the whole area. These 

advantages are chiafly as follows: 

1 A given number of ambulances serving the whole area as one u~it ; would 

provide a better level of service than that which would be obtained by dividing 

the ambulances between the three counties and allowing each county to run its 

own service separately. The results of experiments on the model which 

illustrate this fact ca~ be found in Appendix II. ' 

2 The control centre will have to be staffed for 24 hours a day. One person 

would be capable of handling all the traffic even at peak ho~rs, so that having 
, 

one control centre instead of three (or nine if the present system whereby each 
, , 

base controls its own ambulances was c;Qntinued) would resul t · in an obvious 

saving in staff. 

" 3 The opportunities for the coordination or a~qulance journeys to Dublin 

" 

' ! 
I 
I 

, 
\ 

I 

I 

Hospitals and the organisation of transport 'f~r ~~bulant patients are obviously -
- ". 

I 
I 

better if the area is unger one central control. " I 
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4 Two st~nd-by ~bulan~would be required for the whole area to allow for 

maintenance or breakdowns (~~ Section X), while a total of five would be rc-

quired if the three counties operated separately. 

It will be essential for the control centre to be in touch by radio with all 

the ambulances in the area and to have complete control over their movements. 

All requests for an ambulance will come through the control centre and it will 

be the function of the controller to decide how each req..test will be met. If, 

for example, an' ambulance is required to transport a patient from Castlebar town 

to Castlebar hospital,the request should be made to the control centre. If an 

ambulance driver receives a directive from some other person with local 

authori ty, e.g. the matron at his local base, he should ~heck with the control 

centre before carrying out the directive. The smooth and effective operation 

of the system depends on the controller knowing at all times the exact where-

abouts of each ambulance and vmether or not it is free to answer an emergency 

call. 

B STAFF 

We expect that the demand for ambulance service will average approximately 1.20 

• I 

calls per hour durlng the day time period. The distribution of the time of 

arrival of the calls is such that twice in a month we would expect five calls 

to arrive within the space of an hour and six calls within an hour once every 

two months. One person (the con1<::-oller) should be able to handle this traffic 

and direct the ambulances. -In addi blon to deal ing with emergency calls the 
I 

controller should be made responsible for, routing non-emergency vehicles, 
- - "-:-

arranging clinic traRsportation and keeping'r..?cords. 
- . \ , 

During the night-time we expect an average of a~~;oximatelY 0.33 Calls every 
- --

hour, or one call every three hours. Once a month ~hree cells would come 
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within the space of an hour and only t hree times during a year do we expect 

four or more calls within an hour. 

The control centre should be staffed 24 hours a day. This would require four ' 

controllers, assuming each works a 42 hour week, plus one relief controller to 

substitute during sick leave and holiday periods. It ma y be possible to make 

arrangements for the hospital telephone switchboard oper.:;tor (if the control 

centre is placed in a hospital), to handle the very light night-time traffic. 

Al ternativel y the night-time control 'could be 1 inked in with the Garda control. 

Arrangements such as these would reduce the number of controllers required to 

two wlth one relief. 

C . COMMUNIG.I\TION 

There are two problems which must be examined here: 

I Communi~ion between the Control Centre and-~Ambulances 

At present each of the three counties has its own separate radio communication 

system between the local control centres and the ambulances. These sys tems 

should no~ be adapted to enable one control centre to cover the entire area. 

New repeater masts ma y have to be erected and new equipment will be required to 

relay the signal from one county to another. 

2 The facilities orovided to enable the public to contact the ambulance serv~ 

All requests for service should be made to the control centre. Requests will 

usual! y come in the form of : ' , 
, 

( a) 
\. 

Telephone calls· " "-
" , 

{ b) Radio calls,i:e.requests received by the anibu1 anc e drivers and relayed to 
\ 

the centre. 
~, 

" 

•. ••.• . _" . _ _ _ •• • _. _ _ _ . _ _ . ___ . _ _ _ _ _ _ .--"' _--'"~_r __ 
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(c) Written requests. 

Most requests will- be made by telephone. ' 

The effectiveness of the ambulance service will be greatl y reduced, no matter 

how quickly it responds to an emergency call, if the public cannot contact it, 

wi th the minimum of delay. This is a problem which requires a special study 

in itself and could inelude such considerations as the placing of special 

telepho'ne kiosks at accident "black spots". 

The first essential however is to ensure that the public are given clear 

directions as to how to contact the ambulance service by tel~phone. These 

directions could take the form of a special notice made available to all priVate 

telephone subscribers and displayed in all public telephone ' kiosks. M,uch of 

tl1e area at the moment is served by small automatic or manual exchanges but the 

Post Office intends to extend the automatic system to cover the entire area in 

the future. However it will be some years before this automisation programme 

is completed. In the meantime an emergency system could be worked out in co-

operation with the Post Office which could be adapted as the telephone system ' 
, 

develops. 

D LOCATION OF THE CONTROL CENTRE 

It is not essential to locate the control centre at the la~gest hospital or at, 
, 

the administrat'ive centre ,of the area. What is important is ,that it be 

located in a suitable position from'~he point of view of ' communications. It 

would thus be advisable to discuss the l~cati~n of the centre with the Post 
" 

Office before a decision is made. 

\ . 
Locating it at a haspi tal which is ' al so an ambulance depot would have the 

) ... -
I 

advantage that the hosp'ital switchboard operator coul-d-.act as controller during 

; 
, ! 

'I 
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the slack night-time period. In addition the local ambulance charge-hand (see 

Section XIII, following) would be available to act,as relief controller. 

, , 
, , 
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XIII QBgANISATIQN AND~TAFFING 

We suggest that the Programme Manager, General Hospi tal ~ :',) should be given re-

sponsibility for the ambulance service for the Western Heal th Board area. 

A OFFICER-IN-CHARGE 

The responsibility for the ac t ual operation of the service should be delegated to 

an officer of a rank approximately equivalent to that of an Assistant County 

Engineer. This officer would have responsibility for: 

I The efficient operation of the service. 

2 The investigation of possible ~provements. 

3' The purchasing and maintenance of vehicl es and equipment. 

4 The recruitment and training of drivers and 'controllers. 

5 Disc ipline. 

6 Liaison-- wi th hospital's, cl inics and medical practitioners . 

B ASSISTANT TO OFFICER-IN-CHARGE -, 

The Officer-in-Charge should be proviaed with an assistant with rank approximately 

equivalent to that of a County Council OV~rseer. The assistant would be in 
~ , 

direct control of the men and the vehicles. \, "HiS duties would include: 
" , 

1 Arranging duty rosters. 

2 Organising vehicle maintenance. 

, , 

It 
II 

I~l 

" 
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3 Ensuring that the vehicles are at all times fully and properly equipped. 

C CONTROLLER 

We have referred already to the Controller in Section XII. This is a key 

position and will require an officer with intelligence and initiative. The 

intelligent organisation of the movements of the ambulances will be an impor-

tant factor in the effective operation of the service. For example, if the 

Beimullet ambulance has to travel to Galway, the ambulance stationed at Achill 

could be moved to Bangor Erris until the Belmullet ambulance return~. 

D AMBULANCE STAFF 

Under the existing system when an ambulance 15- called to an emergency or a non-

emergency stretcher case a nurse from the local hospital is sent with the driver. 

This system operates throughout the country except for the emergency services in 

Dublin, Cork and Limerick, where the ambulances are staffed by two men. 

In the country the amount of time spent in m ambulance en route to hospital 

Can be much greater than i~ the city. Medical opinion,.however, tends towards 

the view that a trained man would be as useful as a nurse during this t~. 

Maternity cases may be an exception, but we found that even for these cases 

the preference for a nurse was neither strong nor unanimous,. Maternity cases 

account for approximately 3% of the traffic. 
'\.' ... 

There are a number of disadvantages associ-at'ed with taking a nurse from a hospital 

to accompany the driver. 
,', .... 

Principally these aref\ - '. 

~, .. 
\ -, 

1 The departure of an ambulance on an emergency ' call' can b~.delayed by 5 to 10 

minutes, and sometimes even 'longer, while a nurse is being -sought from the 

hospi tal. 
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2 The Ambulance Service takes nurses away from hospital work. There is no 

nursing work on an ambulance during, at least, half the nurse's time on board. 

3 Normally two'men ' are required to carry a stretcher. This assistance has to 

be obtained locally. In approximately 40 per cent of the stretcher calls we 

investigated assistance was provided by neighbours or bystanders. 

4 Attending to road accident victims often requires heavy skilled work. While 

bys tanders or' Gardai are 'usual! y availabl e they are not trained in the h~ndl ing 

of injured people. 

5 Should a driver become incapacitated on a call there is no one' to take over , 

from him. 

We suggest that an ambul ance s,hould be staffed by two men (driver/attendants). 

These two men should be on duty wi th the ambul ance, ready to respond immediatel y 

to an emergency call. Apart from countering ~he disadvantages listed above, 

this staffing arrangement would be necessary if it is decided to locate ambulances 

at remote bases as suggested in Section X. 

If objections to this staffing arrangement materialise in the case of maternity 

patients ,a system of having maternity nurses available on an "on call" basis 

could be devised. In thr case of ambulances located at hospitals a maternity 

nurse could be borrowed from the hospital. 

The number of driver/attendants required depends on the number of ambulances it 

is decided to use. For day-time operation, assuming each ambUlance would be 

staffed by two men and that each man wo;rks a 42t hour week, A.5 men per ambulance 

would be required (see Appendix 1V). Thi~ means that 72 driver/attendants would 
" 
, , 

be required to staff 16 ambulances fully for the 12 hour day-time period. 
" , 

Six ambulances on duty during the night, if staffea: by two men, would require a 

further 27 driver/attendants. 
)'--

Thus the scheme outi-ined in Section X, would 

require a total of 99 driv'er/attendants. 
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Initially,however,the Health Board may wish to continue with the present staffing 

arrangement for ambulances based at hospitals, that is, a driver and a nurse. 

This would include the night-time operation. In the case of an ambulance staffed 

by a driver and a nurse each ambulance would require 2.25 drivers to ensure a 

driver would be available for each l21hour period ·the ambulance was on duty. 

Under the scheme suggested in Section X, ten of the day-time ambulances and all 

of the night-time ambulances would be based at hospitals. To operate this 

system a total of 63 dr.i.ver/attendants would be required. 

These proposals would require a big increase in the number of driver/attendants 

employed by the Health Board. At present there are 18 fUll-time and 7 part-

time drivers in the Western Health Board area. The cost of this proposal is 

discussed in Section XIV. 

E CHARGE HANDS 

One of the regular drivers should be . appointed as a charge hand in each ambulance 

depot. This man would be responsible for good order in the depot. T"'l~ charge 

hand in the deoot nearest to the control centre might also act as relief con~ 

troller. 

F EXTENSION OF THE RESPONSIBILITIES OF THE OFFICER-IN-CHARGE 

The Officer-In-Charge in the area could perform the same function for the other 

Health Boards in the RegidJ) "-
He would 'then become a sub-programme manager for 

two or .nore areas with appropriat·.= ?ssista~t~ and subordinate staff in each area. 

" , "'~ .' 
\ . 

" ' 

.', 



- 38 -

XIV COST 

We are primarily interested in the difference between the cost of continuing 

the existing system compaTed with the cost of implementing our proposals. The 

main elements of cost in operating the ambulance service are equipment costs, 

including depreciation and maintenance, fuel costs and staff costs. Equipment 

includes both ambulance vehicles and radio. Our proposals do not require 

addi tional ambulances so we can assume that all costs directl y associated with 

the actual vehicles, including fuel costs, would be about the same under both 

schemes. Capital costs will be involved in adapting the radio system to allow 

for one central control, but after this initial investment annual maintenance 

costs should not differ greatly from those incurred under the existing scheme. 

We were not in a position to estligate the cost of the adaptation but it should 

be relatively low compared to the iastallation costs already incurr~d. 

The main difference in co sts will come under th \; heading of staff costs. 

A STAFF COSTS 

As pointed out in Section XIII, our proposals would require a large increase in 

the number of ambulance drivers. Under the eXisting system nurses are taken 

from the local hospital to accompany the ambul ance on practicall y all journe ys. 

The cost of providing these nurses is not included in the cost of th8 ambulance 

service except in the case 'of the ~mbulance stationed at the Porti~ncult 
""'" 

1I0spital, Ball inasloe. In this case a sum of £1795 for nursing services was 

" debited to the ambulance service for 1969/79. In 1969/70 the average annual 
, " 

salary of a nurse was approximately £1000 • . ~e · sum of £1795 would thus re-

present two nurses practical! y full-time on ambul\nce duties • . ' 

From this evidence and from consul tations ano Ij=neral observations we think that, ' , 1 

t 
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in the ab'sence of actual data, a reasonable estimate of the cost of provid ~. :10 

nurses for ambul ances would be obtained by assuming that one nurse is required 

for every full-time amb~lance driver in the area. 

There are 18 full-time and 7 part-time drivers in the area at present, the 

equivalent of 21.5 full-time drivers. Assuming that an equal number of nurses 

are required, a sum of £26,800 should be a reasonable estimate of the present 

cost of providing nurses for the ambulance •• This is based on the mid-90int 

of the Cl'.rrent nurses' salary scale of £1035 - £131.5 per annum. The drivers' 

salaries amount to approximately £27,000, bringing the total staff costs to 

approximately £53,000 per year. 

Under the scheme proposed in Section X, the nurses would be replaced by full-

time driver/attendants. We calculated that 99 driver/attendants would be re-

guired to ensure that the 16 day-time ambulances and the 6 night-time ambulances 

would be' staffed continuously by two men. The salaries of the 99 drive,r/attend

ants would amount t~ £124,000 per year. Under the alternative staffing proposal 

suggested in Section XII, Whereby only the ambulances at remote bases would be 

staffed by two men, 63 driver/attendants costing £79,000 per year; would be re-

quired. The reduction from 99 would have to be made up by borrowing nurses 

from the hospitals, thus the real saving would not be significant. 

The advantages of having' two driver/attendants on duty with an ambulance, rat,er 

than continuing with the existing system of having one driver, sometimes lion call,' 

and a nurse, borrowed from the local hospital, were outl ined in Section XIII. 

Further extra costs would b~ incurre9- in p~oviding accommddation' for driver/ 
" 

attendants at remote locations. Six remote locations are suggested but the 

accommodation requirements would be modes~?, 

'~, 

The cost of supervisory staff, the. Prog r amme Mat)'ager, General Hospital s (part-tim~ 
, 

the Officer-in-Charge, his assistants and . the Contio~ler.s~ should al so be debited , : ' 

to the cost of the service. , Some of these officers have no direct equivalents ' .' 

' I , 



, 

- 40 -

under the existing system but,at present ,medical personnel, L.ocal A.lthori ty 

Engineers and particularly Hospital Matrons are involved in the operation of 

the ambul ance service,. The cost of this involvement would be difficult to 

estimate. 

5 MARGINAL COST OF ALTERING THE LEVEL OF SERVICE 

Should it be decided to provide a level of service superior to that suggeste.r; 

in Section X, extra ambulances would be required. The cost of each additional 

ambulance can be esimated as follows: 

1 EQl!ioment 

A new ambulance costs £3000. Assuming a straight-line depreciation over 4 

years, this represents an annual charge of £750. We calculated from f.igures 

supplied by the Galway Health Authority that-maintenance would cost £300 per 

year, fuel £350 and Insurance £25, giving a total estimated annual cost of 

£1425 per vehicle. The cost of the radio apparatus (£160), depreciated over 

8 years would add an extra £20 to this. 

2 Staff 

The average wage of an ambulance driver is £1252 per annum. In Section XIII, 

we pointed out that 4.5 men per ambulance would be required to ensure that two 

men would be available to staff an ambulance for 12 hours per day. Th e annual 

staff costs per ambulance would thus amount to £5634. 
" 

'\ .. 

The direct cost of providing an ambulance fully staffed by two men for . 12 hours 
" , 

a day would amount to approximately £7100' pex annum. The improvement in per--- " "-formance which would be obtained by increasing','the number of ambulances can be 
; , 

compared with this extra cost for each additional 'ambulance. 

I 

I 
. r 
" 

l 
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XV TRANSPORTATION OF AMBULANT PATIENTS 

The main emphasis of our study was on the service provided for emergency and non-

emergency stretcher patients. However the Heal th Authorities al so provide trans-

port for ambulant patients to and from outpatient clin~cs, hospitals and special 

schools. Public transport and taxis as well as ambulances are.used for these 

journeys. 

In 1969/70, the Galway Health Authority spent approximately £12,200 on hired 

transport, including public transport, for ambulant patients. During the same 

period this service cost the Mayo and Roscommon Heal th Authorities approximatel y 

£15,000 and £9,000 respectively. Thus approximately £36,200 was spent in one 

year by the three Health Authorities on hired transport for ambulant patients. 

About hal f of this sum was spent on publ ic transport and hal f on taxis", This is 

in addition to any journeys the ambulances may have made for s~ilar reasons. 

As an alternative to hired transport the Health Board could purchase minibuses to 
- -

transport ambulant patients. We estimate th?t the annual cost of a minibus would 

amount to approximatel y £2,600, made up: as follows: 

Initial capital cost £1,500, depreciated over 3 years 

Depreciation 

Driver's wages including replacement during holiday 
and sick periods 

Repairs and Maintenance 

Insurance 

Assume 30 t 000 miles per year @ 2p /mil e 

"., , 

'" '. , 

= 

= 

500 

1350 

100 

30 

£ 1980 

_600 

£ 2580 
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From the data available, which are records of payments only and not of actual 

journeys, it would be very difficult to make an accurate calculation of the 

number of minibuses which would be required. However, a rough estimate seems 

to indicate that approximatel y six minibuses would be sufficient to cater for 

most of the ambulant traffic in the area. 

In the meantime, pending a more thorough analysis of the problem, there appears 

to be scope for economy by coordinating the use of taxis. This coordinating 

function should be the responsibility o'f the ambulance controller. All requests , 

for transport whether for ambulant or non-ambulant patients should be directed 

through him. 

Apart from economic considerations there are a number of other factors which 

should be taken into account before a decision is made to introduce minibuses. 

1 Minibuses, equipped with radio, could be diverted to an emergency call and 

would thus augment the ambulance service. The medical equipment car:r:ied by the 

minibus would be available at the scene of the emergency and first aid could be 

rendered until the ambulance arrived. 

2 It is, in general, more comfortable for ambulant patients to travel by mini-

bus than by ambulance. 

3 Minibuses could car~y more patients than an ambulance or a taxi. 

4 On the other hand, a taxi would probably be quicker and more convenient for 

an ambulant patient than a minibus. 

"-

The brief analysis of the ,problem ' which we carried out does seem to indicate , . 
that minibuses would be a more ~conomical way of transporting ambulant patients 

, 
'. 

than the present system, but a more thor:ough anal ysis would be necessary before 
, " 

any decisions are made. " . 

" 

.. -.-- -- .. __ .. _- -- -- -- - - -- -' --_._-_ ._ - --
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XVI FURTIiER CONSIDERATIONS 

A HEL I(x)PTERS 

Helicopters are used to transport emergency patients from islands and special 

Cases to Dublin hospitals. At present this service is hired as required~ We 

recomm~nd that this practice should be continued. The ' very heavy cost and the 

practical difficulties involved would. in our opinion. preclude the permanent 

retention of a helicopter for ambulance duties in the Western Health Board area. 

B SEPARATE a~ERGENCY SERVICE 

It has been suggested that t\~ ~eparate services should be provided, one to 

deal exclusively with emergency calls and the other to handle all other cases. 

The emergency service alone would require 15 ambulances to provide the same level 

of service to emergency cases as they would receive from, 16 ambulances catering 

for both emergency and non-emergency stretcher cases. The utilisati~n of the 

emergency ambUlances would be extremely low, as the demand would average approx-

imately 2 calls per vehicle per week. 

; 

A fUrther four vehicles would then be required to cater for the non-emergency 

demand. Each one of these vehicles would .receivl:! an average of 3.5 calls per 

day. 

, 
Unl ess the demand for ambn1 ance serv ice in the Western Heal th Board a rea/", a1 ters 

'\ 

radically, there is no advantage to be'gained by having a completely separate 
" 

ambulance serv.iee. dealing exclusivel y wi:th emergency call s. 
" 
~, 

, 
,\ 

" i 
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C VOLUNTARY SERVICE 

The Knights of Malta operate a voluntary ambulance service in Tuam and Westport. · 

Each centre receives approximately 2 calls per month. This service is not in 

any way 1 inked with the Local Authority service but makes a valuable contribution 

at special functions, such as sporting fixtures, pilgrimages etc. 

D COMIviERCIAL AMBULANCES 

There are no commercial ambulances in the area. Occasionalloj " commerc ial 

ambulances from outside the area are engaged privately but this traffic is in-

significant. 

E HOSPITAL TRANSPORTATION 

At present all the ambulances in the area are under the control of hospitals or 

County Homes and are used occasionall y as general purpose vehicles; by ".these 

insti tutions. 
. 

Our proposals~which would place t~e ambulance under one central 

control, wou"ld, to an extent, deprive the insti tut~ons of this facility • 

. _--_ . ... . _---_ .... ... --......... . . . 
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We suggest that the Ambulance Consultative Council in conjunction with the 

Western Heal th Board set up a small SUbCOIT'J!littee to study this report. We would 

be available for discussions and would assist the subcommittee in every possible 

way. 

To implement the recommendations no addi t1.onal ambUlances would be required but 

there are a number of factors which would require careful consideration. These ar~ 

A LEVEL OF SERVICE 

A decision will be required on the level of service to be provided in the area. 

As pointed out in Section X, the size of the ambUlance fleet and its deployment 

depends on the level of service it is decided to provide. The scheme outlined in 

Section X, is for a particular level of service. A different level of service 

would require a different scheme.. 

B RADIO CONTROL AND THE LOCATION OF THE CONTROL CENTRE 

The existing three separate radio control systems will have to ~e agapted ta 

provide one uniform system. This problem an~ the problem o~ finding the best 

location for the control centre should be discussed initially with the relevant 

experts in the Departmen~ of Posts & Telegraphs. 

C PERSONNEL 

Proposals on the organisation and on the staff required are c'o!,\tained in Section 

XIII. Extra staff will have to be r,~cruited and a decision on the staffing 
'\ , 

scheme for the ambulances made • . Consultations will be riquired with the 
"'-, 

relevant Trade Unions and an agr~ement on wo~king hours obtained. 

D AOCOMMODA T ION 

I 

Accommodation will have to be provided for the ambulance staff at the remote 

locations. 
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XV I I I CONCLU S ION 

Cur anal ysis,which employed the most advanced computer simulation technique~~r.as 

produced a solution which from a common-sense point' of view appears reasonabl e, 

that is, that as far-as is practical the ambulances should ba located as ,1Ear 

as possibl e to the sour:ce of the demand for the service. When this principle 

is applied to the Western Health Board area, a large sparsely populated are~ 

the drawbacks in the eXisting system become .evident. The ambulances should be 

deployed more evenly throughout the area and not grouped together in relatively 

few locations as at preseht. Sltuations requiring ambulance service do not 

necessaril y occur in the imn ediate vicinity of hospital s, yet all the ambulances 

in the Western Health Board area are located at hospitals, and in some cases 

grouped together in relatively .large numbers at these hospitals. There are a 

number of reasons for this arrangement, the most compelling being the present 

staffing arrangement under which u nurse has to be obtained from a hospital to 

accompany the ambulance driver on almost all journeys. Our staffing proposals, 

would overcome this difficulty and by deploying the ambulances more ev.enly 

throughout the area would ensure that practicall y any place in the area '~urd he 

re3ched by an ambulance within 30 minutes of the call being received • 

. 
The model which we developed for this study is a general -nodel and is equally 

\ 

applicable to any of the other Health Board areas. The ambulance service for 

each Health Board area could be simulated on this model once the characteristics 

of the area including the demand pattern for service are kno~. Provided we 

receive the same cooperation as we ,received in the Western Heal ~ Board area, 

there would be no difficult~ in exten~ing the study to each of tee other Health 

Board areas in the country~ " '. 

\ . ..;. , 
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CHARACTERISTICS OF THE WESTERN HEALTH BOARD ARE~ 
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PRINCIPAL TOWNS (POPULATION EXCEEDING 1000) 
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WESTERN HEAL TH BOARD AR5& 

EOPULATION AND AREA 

County Area Population Population 

(square mil es density 

Galway 2374.6 148,340 62.5 

Mayo 2004 115,547 55.4 

Roscommon 983.8 56,228 57.2 

National Average: 106.3 people per square mile 

TABLE A 

, , 

.... , 

\ 

i'l 

! 

" 

I. 



RegionS!l Hosl2itals ~ 
Galway Regional General Hospital • •• • •• ••• 567 
Western Regional Sanatorium, Merlin Park, Galway • •• 683 

County Hosl2ital§ 

Castlebar, County Wayo • •• • •• • •• • •• 196 
Roscommon . . . • • • ••• ••• • •• 126 

District Hos~itals 
; 

Cl ifden, County Galway ' ... • •• • •• • •• 40 
Ball ina, County Mayo ••• • •• •• • • •• 90 
Belmullet, County Mayo ••• •• • • •• • •• 22 
Swinford, County Mayo ••• · .. •• • • •• 42 
Boyle, County Roscommon ••• •• • • •• • •• 31 

I 
Volunt2r~ HosEit~ls ( 

P~~tiuncula Hospital, Ball inasloe, County Galway • •• 204 

Private Hos~itals 

Calvary Hospital, Galway • •• ••• • •• 65 
Bons Secours Home, Tuam ••• ••• • •• • •• 75 

F..ever Ho 512 i t~l ~ 
Galway i ••• ••• •• • • •• • •• 42 

I Swinford ••• • •• • •• • • • • •• . 15 
Roscommon 12 i ••• •• • ••• • •• • •• ! 

County Homes 

Loughrea, County Galway · .. ••• • •• 384 
Castlebar, County Mayo ••• •• • • •• • •• 260 
Roscommon •• • ••• ••• ••• ••• 305 

'. , 
Psychiatric Hos12ita1s 

, 
Ballinasloe, County Galway ... "'''' 1527 . ••• • •• Ii 
Castlebar, County Mayo ••• ••• , 

.... , • •• ••• 937 
Castlerea, County Roscommon •• • 

, .... ,. • •• 387 
" '. I " 

I 
IA;BLE B I 

I . 



County 

Galway 

Mayo 

Roscommon 

"--.. 

PRESENT DEPLOYMENT OF NJtBULANCE S~BVICES 

I 

* 
Locat}on of Ambulance Depot Number of Numbers of Number of 

Ambuldnc~ full-time p:Jrt-time 
drivers drivt~rs 

Regional Hospital, Galway 5 6 0 

District Hospital, Clifden 1 
, 

0 2 , 

County Home, Loughrea 1 1 0 

Portiuncula Hospital, 
Ballinasloe 1 1 2 

County Home, Castlebar 5 6 0 

District Hospital, Ballina 1 1 0 

District Hospital, Belmullet 1 1 0 

County Home, Roscommon 2 1 2 

District Hospital, Boyle 2 1 1 

Drivers who act as porters when not engaged on ambulance duties. 

TABLE C 
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DEMAND FOR AMBULANCE SERVICES 

There was a total of 9~,~~ Ambulance Journeys made in the Western Heal th Board - ; 

Area during 1969. Of these, 6,380 were the result of external calls, the re-

mainder being scheduled by the various hospital authorities. 

The journeys were subdivided into 3 broad categories as follows: 

Category 1: Journeys classified as urgent, usually involving either an accident, " 

. .' , 
I" 

or medical emergency. Of these "journeys ~7~ were call s to road traffic accidents, ' 

representing 6% of all calls. 
'I 

~I 
Category 2: Journeys not classified as urgent, but where the use of a stretcher 

ambulance was nevertheless required. 

Category 3: Journeys where the use of a stretcher ambulance was not essential. 

These frequently involve bringing discharged patients home from hospital, bringing 

out-patients to and from clinics, or conveying ambulant or sitting patients for 

admission to hospital. 

The number of journeys in each category were as shown in the table below. 

Category Number of Percentage 

i Journeys of total 

1 1640 17% 

2 4733 49% 

3 ~7 34% 

Total 96.60 
, 

TABLE D 
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ORIGIN OF CALLS 

There were 6,380 external calls made on the ambulance service in 1969. 

95% of these were made by doctors. 

, 
3.% were made by lay people, and 2% by the Garda!. 

Almost all the calls not made by doctors were emergency cases. 

The counties of origin of the calls were as follows: 

County Population 

Galway 148,340 

Mayo 115,547 

Roscommon 56)2~, 

Total 320,115 

TABLE E 

\ , 

Number of 
calls 

'3150 

2345 

_885 

6380 

, 
, 

, ~ 
, 

Number of 
calls per 
1000 people 

21.2 

20.3 
. . 
15.7 

19.9 

, 
,t . 
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RESUL TS OF EXPERIMENTS 
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36 

24 
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Averaae pick-up time (minutes) 

Qa'J.-Time 
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Number of 
Ambulances 

3 

5 

6 

7 

8 

10 

12 

14 

16 

20 

MAXIMUM WAITING-TIME FOR AN PlViWLANCE 

Maximum waiting-time 

Day-time 

Emergency Non-emergency 

330 700 

180 400 

90 215 

75 105 

45 75 

45 75 

45 '60 

45 45 

TABLE B 

, 

-

'" , 

I 

"-
, ' 

(minutes) 

Nigh t- time . 

Emergency 

165 

75 

60 

60 

45 

45 



ANAL YSIS OF THE NUMBER OF TIMES PATIENTS HAD TO QJEUE FOR SERVICE 

DAY-TIW,E EMERGENCY CASES 

Number of Proportion of Proportion waiting for specified periods 
ambulances Cases which had queue (min~tes) 

to queue 
< 16 16-30 

3 17. 2% 4.6% 5. 2% 

5 1.34% 0.29% 0.64% 

TABLE C 

For 8 ambulances or more no queues formed. 

DAY-TIME NON-EMERGENCY CASES 

Number of Proportion of Proportion waiting 
Ambul ances cases which had 

to queue 

3 72% 

5 16.8% 

8 4.4% 

10 1.8% 

(minutes) 

<16 

2.6 

2.4 

1.0 

0.6 

IABLE '..D. 
" 

" 

16-30 

4.6 

3.7 

1.2 

0.7 

' . . ' 
For 12 ambulances or more, no queues formed. 

No queues formed at night. 

31-45 

4.1 

2.9 

1.9 

0.5 

31-45 46-60 60 

3. 7% 1. 8% 1. 9% 

0.29% .62% 

for specified periods in 

46-60 61-90 91-120 

3.7 6.9 6.6 

2.4 2.3 1.2 

0.2 0.1 

in 

queue 

120 

43.5 

1.9 



NON BvtERGENCY AMBULANCE JCURNEYS ' DIVERTED TO SERVICE 

EMERGENCY CALLS 

~umber of ambulances Percentage of non-emergency journeys I 
re-routed to emergency call s 

,3 22% 

5 7.7% 

8 3.(% 

10 1.9% 

12 1.4% 

14 0.9% 

16 0.66% 

20 0.31% 



The performance of sixteen ambul ances opera ted for the whol e area as one unit, 

comp.1Ted with their performance if opera ted as three separa te independent units' 

one in e5ch county. Seven ambulances were allocated to Co Galway, six to Co. 

/V.ayo and three to Co. Roscommon. 

Percentage of cases reached wi th in each 
specified time period (minutes) 

15 30 45 60 

r--' 

One Unit 76% 98% 100% 

-
Three separate Units 66% 91% 98% 100% 

TABLE F 
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SUGGESTED" UXA nONS FOR 'A~I'\BULANCES 
(Underlined locations denote new depots) 

• Castlebar 

• • . Louisburg, . 

. >~ 
,// 5 

-- \ • Ball inrobe 
? .. / 

~~. 
• Dunmore 

Bealadangan. ~. 
• Loughrea 

FIGURE 1 

• 
Roscommon 
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CALOJLATION OF THE NUMBER OF STAFF RECUIRED PER Alvl HJLANCE 

1 ambulance staffed by 2 men for 12 hours per day requires 

12 X 2 X 365 = 8760 man hours per year 

Each man works a 42i hour week, has 3 weeks annual leave, one week of public 

holidays and allow, on average, 1 week sick leave 

.·0 each man works on average 42.5 X 47 = 1998 hours per year • 

••• each ambulance requires 8760 = 4.4, say 4.5 meA per year. 
1998 

Annual salary = £1252 (including allowances) 

.... staff costs per ambulance per year :;: £1252 X 4.5 = £5634. 
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