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ABSTRACT 

Motor vehicle accidents cause death and disability. 

The seat belt is designed to keep a vehicle occupant . ' 

within the vehicle during a crash and reduce the severity 

of impact by the occupant against ,the vehicle interior 

immediately after a crash. The seat belt, thus acts to 
, 

reduce the injury producing forces brought to bear on the .. 

wearer In a crash situation. 

Seat belt legislation lS a health promotion measure aimed 
, 

at encouraging people to use seat belts and by so doing 

reducing their risk of death and serious injury In a ,crash. 

legislation regarding use of se~t belts i~ now In operation 

In 27 jurisdictions • 'Seat belt legislation was introduced 

In thd Republic of Ireland In Febru~ry 1979. 

, 

S~atbelt legislation has everywhere been effective In 

increasing seat belt use. The best wearing rate was 

achieved in Victoria, where 97% of car drivers use seat 

belts. The most recent survey In Ireland indicates that 

60% of front seat car occupants use seat belts. 

',:,,:;;,~C:?:, 'Studies on seat belt effectiveness in reducing the risk 
. , -" ... ~ - " 

". , .... 

.. ~.' .,. ' -.-,.,:',', 

of fataliti~s and injuries have been done in other countries. 

R;~~lts of studies suggest that if everybody wore seat belts, 

. 
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then deaths and injuries resulting from crashes would be. 
. 

reduced by 40~L All studies show that the more serious 

injuries are reduced more than the less Ser10US injuries. 

Seat belt use is especially effective in reducing head, 

facial and spinal injuries. 

Some authors have noled an association between s'eat belt 

use and injury production. Injury produced by wearing 

seat belts, however, may represent a saving from worse 

injury or death. 

There 1S little data available in Ireland on seat belt 

. ·effecti veness. A prote~tive effect of seat belt use 1S 

suggested by accident data. At a population level, 
, 

however, there has been no dec~ease in acciden.t casualty 

figures since the introduction of seat belt legis~ation. 

A hospital based study of injury severity and risk of 

death in rela~ion to seat belt use is proposed in this 

.' research. The study population is that of front seat 
• 

motor vehiCle occupants who are involved 1n crashes and 

. . " 
'~.------ -'._- who attend the Accident and Emergency Unit of ~ hospital. 

The study sample will be persons belonging to the study 

»', ':.'. 

.' .' .' '._ ... -- ... . ' 
, 

population who present in the Accident and Emergency Units 

.. ;- of four Dublin hospitals over a one year period. 
" - ~;, 

The. proposed study hopes to provide a scientific basis 

fcir evaluating the effectiveness of ~eat belt legislation 

1n the Republic of Ireland . 
,- ',- , . 
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, CHAPTER 1 , 

INTRODUCTION 

1.1 Why Seat Belt Legislation 
-

Colonel Stapp of the United States, 1n the,1950's, 
, , 

pioneered seat belt use. He showed, mainly through 
, 

experimentation on himself, that an individual properly 

restrained could withstand deceleration forces of nearly 

thirty times body weiqht without serious injury (B.M.J., 

1977). 

-, -. 

Seat belt legislation 1S a health promotion measure, the 

a1m of which is to p'rotect motor v~hicle occupants involved 
", .' 

in collisions from death or serious injury. 
--'- "- .

".' .. 

. 'c"The importance of motor vehicle accidents as a cause of 

-
" , 

d~ath and injury, in Ireland, can be seen from the following 
-,- . 

, ';, .' . .' .... '~ 
,'. -

. "."", . road 

. :;;';f.~:~.~/~i,.~:": ;_~~""+~.'."'~:'" "0 

.;. .. ~,~,--., . ," 

traffic accident statistics:-, , 

" 

'In 1984, motor car occupants formed 40% of all persons 

killed and 56% of all persons injured on Irish roads; 

car occupants were killed and 4,605 car occupants were 

, , ,,' nj ured in road .t ra f fic acci dents. 
" .' 

Front seat occupants 
. _. , 

. : accounted for 164' (88~n of car occupants killed and for 

(81%) of car occupants injured. At least 81, (49%) 

, 
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of front seat car occupants killed and 1,074 (29%) of 

front seat car occupants injured were not wearing seat 

belts (Road Traffic Facts, 1984) (see Table 1.1)~ 

Table 1.1 Road Traffic Accident Casualties 1984 Ireland -

. -, ' 

,Total 465 2776 5434 8675 100,0 

• 
, • This includes pillion passengers. 

,. ' 
, . ' , , 
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1.2 Legislation 

Seat belt legislation came into operation 1n this country 

on 1st February 1979, under the 1978 Road Traffic 

Regulations. These Regulations were enacted under 

Sections 5 and 11 of the Road Traffic Act 1961. The 
, ' 

Regulations apply to vehicles registered on or after 1st 

June, 1971. 

T,he Regulations oblige front seat occupants of cars, 

station wagons and light goods vehicles to wear safety 

belts. The Regulations, also oblige children to travel 

in ,the back seat of passenger vehicle~ unless suitably 

'restrained. Exemption~ are set down for various 

categories of car occupants and vehicle use (statutory 

Instrument No. 360, 1978). 

There 1S a penalty for failure to observe the safety belt 

law' , this penalty was increased from a fine of £20 to a 

,v, fine of ·£150 under the Road Traffic (Amednment) Act 1984 • 
.- . . . 

. ,: .. ':. In 1984 there were 16, 000 prosecutions for non wearing of 

. -," , 

,':~:The number of licenced vehicles 1n 1984 was 906,000. 

Traffic Facts, 1984). 
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1.3 Aims and Objectives of. Research 

The a~m of this theiis ~s to evaluate' the effectiveness 

of seat belt legislation in reducing the risk of fatal 

and serious injury for front seat car occupants involved 

~n motor vehicle crashes. 

• 

Seat belt legislation cannot achieve this effect without· 

legislation having the intermediate effect of encouraging 
. . 

front seat car occupants td wear seat belts. 

In order to assess the effectiveness of seat belt legislation, 

, 

" 

· '. ,.-~-".~- .. --- ,.,-. 
, ~ i'· _ 

· . . .. --". -, . 
"-..,... .~ ". .. , .. -, .", 

. ..' . . '. · .' ." 

" ... " 

.two questions heed to be answered:-

Has seat .belt legislation increased the wear~ng rate 

of seat belts by front seat car occupants? 

(ii) Does seat belt use significantly reduce the iisk of 

death and ser~ous injury for front seat car occupants 

involved in motor vehicle crashes? 

I f it 
• 

be shown a) that seat belt legislation has can 

,.',;:;., "i ncr e a sed sea t bel t use by fro n t sea t car 0 c cup ant san d 

:'.· .. ·'.···.·,·b!' that seat belt use significantly reduces the risk of 
, ~,- " 

,c;:,·: .• :.·':·~death· and serious injury for front seat car 
. 

occupants 

involved in motor vehicle crashes - then, the legislation 
. " 

::.':;.'··:wJlich encouraged seat belt use can be considered to be 

i.,.effec ti ve. 

• 
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The ma1n interest of this research is to evaluate the 

effectiveness of seat belt l~gi~latiOQ,in, the Republic 

of Ireland. However, in order to see the Irish situation 

1n perspective, it 18 necessary also to review what has 

happened 1n other countries where seat belt legislation 

has been introduced. Review of the literature follows. 

• 
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CHAPTER 2 

REVIEW OF LITERATURE 

-

2.1 Mortality and Morbidity 

----- ,. -----,,~ .. ,. -

.;.. . .. 

Road traffic dccidents are a major public healt,h problem 

in industrialized countries, where road traffic accidents 
, ',. 

.-, -, 
rank 4th as a cause of death after heart disease, neoplasms 

and respiratory infections. In developed countries deaths 
, .. 

" of motor vehicle occupants account for 40% - 60% of'total 
" ,," 

"',road deaths (Euro Reports and Studies, 1981). Very little .. 

,},', .. work' has been done on the epidemiology of traffic injuries 
~;:~'::>,>"- ,'. ':-: ". 

"~ , 

~ "" ,. 
in developing countries and the dimensions of the, problem , '_. 

are unknown. 

18 one consequence of motor vehicle accidents; 

and disability are other consequenc1es. 

, 

.largest long term study on outcome of injury was 

rried out by Gissane dnd his colleagues at the Birmihgham 
2;;'i,2. __ • 

~ident Hospital (Anonymous, 1978 ). This study, 
, 

ch was based on 4,342 road casualties showed that 1.1% 

11 road traffic accident casualties are severe or very 

the severe injuries are brain, spinal cord and 
:"" - .. c' '. 

",_:",'i nj lJ r i e s • 

6 
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Spinal injuries are among the most severe resulting 

from motor vehicle accidents. Gregg (1981), in Ireland, 
. 

repor~ed that more than half the cases of spinal injury 

admitted each year to the National Rehabilitation Centre 

were due to road traffic accidents. Gregg considered, 

that one in six of total admissions with spinal injury 
, ' .. 

,"n _ were leftpermanently disabled. The contribution of 
,-, , 

road tr~fficaccidents to spinal injuries 1S supported 

by Burke (1973), in Australia. Kalsbeek et al. (1980), 

1n the United States showed that motor vehicle accidents 

accounted for one-third of cases of spinal injury. 
- - , ,. ,,"., , . ~ - , " 

'. A high proportion of head injuries 1S also sustained 1n . 
. . 

:road traffic actidents. 
.""". "';"--'"'.",' 

A Scottish study (Miller and 

..Jones, 1985) indicated that one-third of cases of head 
'. "";,1," . :_:"'_';;:;,: 1 -

inJury admitted to the neurosurgical unit of the Royal 
"?";'. 'i;.;· ;.;. .. ...• 

, "", 

irmary, Edinburgh, resulted from road traffic accidents; 
," , 

of the head injuries were severe and road traffic 

accounted for 70% of the severe gioup. Severe 
. .. 
d:tnjuries can be more disabling in their consequences 

• 

death. 

inj~ries, too, lead to disability. Mackay (Huelke 

nrll"O'Day, H82Y indicates that 3~, - 5~,of seriously 

front seat car occupants suffer eye injuries. 

(Bl~ke, Kelly and Fahey, 1983) consider that there 

"one in three chance of an injured eye becoming blind. 

7 
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Translated into human terms, injuries can mean a life of 

handicap and dependence.' What l,S more, young people 

form the greatest proportion of road traffic ca~ual.ties; 

these are young people who, in the normal course of events, 

would have had a long life of health ahead of them • 
• 

- . 
2.2 The Seat Belt In a Crash 

The most serious and life threatening injuries to car 

, " occupants are thos~ to the head and body; 60% of such 
,. , 

" ' .. . injuries are the result of frontal impacts (Grime, 1979). 
., .-. 

,~ ... :.;. :!-,' • 
• • < .... ~ •• - . ,. 

',;,j;Seat belts are designed to prevent or reduce injury to 
:'::f.·~:··~~-·-· " . . 

, heads and bodies in frontal impacts (Grime, 1979, Robertson, 

'1976). 

crash occurs, the occupant of a vehicle lS moving 

the same speed as the vehicle; during the crash, which 

In a short space of time (milliseconds), the 

:cle and its occupant decelerate to a speed of zero. 

front of the vehicle crushes. The occupant strikes 

. " :': .'lever part of the vehicle is in front of him and large 

forces are, transmitted to his body. These 
• 

~rpleration forces are a form of kinetic energy; . . 
lnJury 

. 
t'.produce by the sudden transfer of this kinetic energy 

car occupant (Kalsbeek et al., 1980) . 

8 
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The seat belt acts to tie the occupant to the car and so 

prevent ejection. The seat belt also reduces the deceler-' 
• 

ating forces that act on the whole body to bring it to rest. 

Seat belts do not prevent crashes from • 
occurr~ng, but once 

. 
the crash has occurred, then protection within the capsule 

-. ----- -- .. --. ,---- .-.-, ... _--- --- -" . 

of the car is the most important factor in minimizing the. 

risk of death or injury. Restraint use is one protective 

measure. Other protective measures are - strength of , 
. 

, .• pillars and doors, collapse of the steering column, .. • ," .. ,." 
, .-, .... 

· .. 'c;.·shattering of the windscreen, cushioning of the interior 
• • 

, :";":r; , "0; ,co. " • 

. ,-Urinca and Dooley, 1975) ~ . 

'" . 
.. 

The vast majority of seat belts in use ~n Europe are lap 
:'c···.f··:',:· ... 

diagonal belts, often called 3 point belts. , 

.. 
" 

Legislation ~n Other Countries 

~n Australia was the first state in the Western 
, 

Introduce legislation for the compulsory wearing 

eat belts. Legislation was introduced in Victoria on 

22nn .. December 1970. 
, 

Other countries followed suit during 

·.·.1970s • 

• su .. risdictions with seat belt legislat.iof] 1971 - 1984 

·9 
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Australia 

Austria, 

Belgium 

Bulgaria 

Canada (eight provinces) 
) 

Checkoslovakia 

Denmark 

England 

Finland 

France 

'Hungary 
," ' '-. '. 

Luxembourg 

Malaysia 

The Netherlands 

New Zealand 

Norway 

Portugal 

Puerto Rico 
._----.•. ,,- '-'.- .. 

South Africa 
• 

Spain 

Sweden 

Switzerland 

U.S.S.R. 

West Germany 

(Sanders, 1984).' 

islation In most of the above·countries, requires front 

vehicle occupants only, to use seat belts. Few 

;i(;';;.\ ·c'· •• : . 
~tries have made wearing of seat belts in rear seats 

these countries are:- some Australian 

• 

:·: .• n.· ... Germany 
. . 

some Canadian provinces, the Federal Republic 
V""':"~ 

and Norway (Vaage, 1985) • 

.. ~'.: ... study (Dejeammes 
Nq't{lU\ 
Nygenand Tingvall, 1985) suggests 

1D - 20%. of car occupants are rear seat passengers. 

proportion of rear seat passengers are children. 

~lation regarding the use of child restraint devices 

~~ •. ,ers from country to country. Some countries require 

f child restraints in front seats only. Other 

10 
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countries require use of child restraints In front and 

rear seats. The ages specified for use of child 

restraints vary ,from country to country. The type of 

restraint required for children of different ages also 

varles from country to country (Dejeammes et al., 1985). 

-_._- .. ---",_._--- _. "--

, 2 •. 4 Effectiveness of Seat Belt Legislati6n in Increasing 

Seat Belt Use 

, 

·";Seat belt legislation has as its prlmary goal to encourage 

"".".,,<":,,:,:v~ fc 1 e 0 cc up ants tow ea r se a r b.e 1 ts • To what extent has 

"islatfon succeeded or failed to do this? '." 

we will consider what has happened In Ireland. In 

-
the bodies interested in road safety are:- The 

, , 

Road Safety Association, An Foras Forbartha, the 

of the Environment and the Gardai Siochana. 

1978 and 1985 these bodies carried out ioadside 
, 

assess seat belt use by front seat car occupants • 

. 0R the surveys are shown in Table 2.1. 

"survey lS recorded before seat belt legislation was 

Results of this pre-legislation survey 

a seat belt wearing rate of 19% by car drivers 

wearlng rate of 17% by front seat 

surveyed. 

" 
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Table 2.1 Results of Surveys of Seat Belt Use Rates 

in Ireland 1978 - 1985 

Surveys Seat Belt Wearing Rates as 
% of' Ca~ Occupants 

A. Autumn 1978 (Foras Forbartha) 
.. .. , 

, .. ," , 
,. '. -. . ' , .. , 

B;'''Summ.e.r 1979 (Foras Forbartha) 
, , 

.. 
, 

," '. .. 

C'. 'Sep t • 
.. "" "' .. "-, ' . ,-,,' 

1979 (Dept. of 
Environment) 

v., 1984 (N.R.S.A.) , , 
, :f,' . , 

.1984-July,1985 (Foras 
Forbartha) 

(Garda Siochana) 

','c... " • 

Drivers 

18.8 
9.4 

,. ., 
+ - 5.1 
:': 3.5 

+ 45.7 - 3.7 
+ 37.6 - 8.0 

46.6 + - 2.0 

35.4 

53.6 + - 4.2 

+ 64.7 - 7.6 

(i) 
(ii) 

Front Sea t 
Passengers 

" ", 
16.8 + -
12.4 + -

+ 52.1 -
+ 47.9 

40,.9 

36.8 

+ 45.7 -

6.7 
6.9 

5.2 
12.5 

7.4 

+ 60.2 - 8.2 

.. , 'all scale survey at 20 sites on (i) national and 
: ,': 0) other rural routes' • 
. . . '. .,~ .. 

1 scale survey at 22 sites on (i) nationaliind 
)', other rural routes. 

, 

at 88 sites on national routes. 

vey of 17,659 drivers and 8,985 front seat 
, , 

sengers at 7 sites ~n Cork, Athlone, Sligo. 
, , 

'scale survey at 24 locations on national routes. 

scale survey at 24 locations on national routes. 

.. .. ' 

, 0 

12 
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Five surveys of seat belt use were done after seat belt 

legislation was introduced. Results of these surveys 
• 

indicate a median rate of seat belt use of 47% by car 

drivers surveyed and a medi~n rate of seat belt use of 46% 

by front seat passangers surveyed. 

, ,c These results show an increase in seat belt use, ,post , ' -,,' . , '-"':'-:,:'.;',' ---..- -.- .. 
-'. , . 

legislation, of 28% by car drivers surveyed and an 

ncrease of 29?~ by front seat passengers surveyed. It 
, 
~s 

, 

;FFicult to say to what extent these results can be applied 
. '-'-

, • 

the general population of front seat car occupants. 

National Routes were mostly used in the different surveys ;",::,i',c,' 'C 

, ' 

and only a quarter of all travel takes place on the 

Routes. Also, these surveys were done during 

gilt hours and results may not apply to persons driving 

g(1(. Except for the 1984 National Road Safety 
• 

~·;~tion Survey, urban drivers were not sampled in the 
d'';- ,-,0.'" . 

Finally, it will be seen from Table 2.1 that 
• 

:.estimated seat belt wearing rates have large confidence 

;;~ti,;,~.~~l'·.is; the large confidence intervals reflect the small 
,', ' 

"sizes used. 
• .' i' , 

the general driving popUlation, there is the 

t involved driving population. Seat belt use also 
, 

ed af,ter the introduction of seat belt legislation, 
" - , 

.",'K', 
ident invoived front seat car occupants (Hearne 

i~;;';';::, q Traffic Facts, 1984). It ~s noticeable that 

- , 

• 

• 



seat belt wearlng rates, both pre-legislation and post-

legislation, are generally lower for car occupants involved 

, 'in accidents than for the general driving population. 
;,.-' .. ,. 

, " 

.' .. 
.. ' ' , 

"'Overall, the available data appears to tell us that seat 

·.,;bel t,legi sla tion in I reland has been effective In inc rea~~ng . , 

_i<'-",,"' __ ,~ __ , _ • 

use by front seat car occupants • at ... bel t 

, 

• we come to examlne the effect that.seat belt legislation 

had on seat belt use in other countries. 

"',,," (1979) reviewed the work of Bernard-Anderson,who 
, 
In 

studied varlOUS legislative measures adopted to 

or enforce the wearlng of seat belts. Bernard:" 

study covered 21 countries. Results of the 

that seat belt wearing rates in most countries 

pre legislation - less than 30% (rates lower in 

in rural areas). Immediately after the intro-

legislation compelling the wearing of seat belts, 
. 

'many countries increased to 65 - 85% in urban 

..... ,~ to 80 - 90% in rural areas. (See Table 2.2). - '", -

• 
results were supported by Vaa.e (1985). 

-::; 
Vaage 

i+}"c;,.~eat belt use law.s in 15 countries; he found that 

'.U'.L): of seat belt legislation, seat belt use increased 

of 10. 7-401~ be fore 1 egisla ti on to a range 0 f 

a,fter legislation. (See Table 2.3). The use 
, 

died by Vaage were those for front seat car 

only. 
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Table 2.2 Results of Grime's Research on Seat Belt Use 

Rates 

Country Seat Belt Wearing Rates (as % of Cars Fitted) 

P re-L eg isla tion Post-Legislation 

2 Years 1 Year 1 Year 2 Years 

" 
, 

U R U R U R U R 
. ' 0- 0- " " 0- 0- 0- " " " " " " " " " '. 

5-10 20-25 10-15 40 -
, 

13 35 30 60 30 64 

• Germany 23 25 44 37 57 -

- 25 76 - 83 -

16 30 14 34 79 84 

- 26 69 80 

15 30 11 24 58 75 -

.;. Zealand 15 33 30 33 77 92 

< 

, zerland 19 35 75 83 -

Urban R Rural 

~.'. u,~ ned we a r 1 n g rat e s, u r ban and r u r a 1 • 

" . • • 
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Table 2.3 Seat Belt Use 1n Various Countries 

Country 

Australia (Western) 
Austria 
Belgium 
Canada (Newfoundland) , 

Canada (Ontario) 
Canada (Manitoba) 
.Canada (Saskatchewan) 
Canada (B.Colombia) 

rk - - -, 

.Germany 
'reland 

tnerlands 

w'Zealand 

Before Law 

25 
30 
15 
24.4 

17.2 
10.7 
25 
25 

19 
30(U)-46(R) 

20 
10(i)-21(o) 

32 

Seat Belt Use 
After Law Currently 

0-

" 
50 * 

40-80 
80 
78.7 

76.9 
79.1 
60 
80 

74 
42(U)-60(R) 

45 
48(i)-61(0) 

87 

0-

" 
90 
65 

60(U)-70(R) 
73.9 

60 
65 

-

* 70 * 
91 (U)-93(R) 

50 
46(i)-65(0) 

84-93 

, 

. 
27(i)-39(0) 74(i)-90(0) 66.2(i)~87.2(0) ay 

n - 51 75 
zerland 40 72 68 

fed Kingdom 40 75 75 

~,~=;., ra t e s aft e r in t rod u c ti 0 n 0 f fin e . 
R = Rural 
built-up area 0 = outside built-up area. 

" .. 

~s't 'wearing rate was achieved 1n Victoria, Australia, 
-', , 

96% of drivers are restrained and 92% of front seat 

ge~s (Lawson, 1985). 

noted that one cannot accept national estimates 
l' ,,' 

'. · .. oell use without asking the question "How was the 
" 

or to be more specific "T.o what extent was 

.. used in selection of sites chosen for observation "., . 
• 

. 1 t use?" The answer to this question is not 

lable with regard to studies on seat belt use 

above. Samples used in surveys of seat belt 

:be representative of car users in general. 
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To conclude, different studies of seat belt use have 

given different results, but all show an inc.rease 1n seat 

belt use as a result of seat belt legislation. . ' 
. , 

• ",' <," ,'-, __ ''- .... f. 

~-.;.',,~ Grime 
" . "' . , , 

(1979) considered that high levels of compliance 

,the law were found where there was public recognition 

. ;', .~'the_,bene fi ts 0 f sea t bel t wea ring and accep tanc e 0 f 

and where enforcement of the law was continuous. 

, 

Effectiveness of Seat Belt Legislation in Reducing 

" 'Risk of Death and Serious Injury 
, • 0 

been shown that seat belt legislation 1S effective 

c,reas1ng sea t bel t use • ..• , . Now, the question rema,ins 

~nswered "Does seat belt use reduce the risk of death 
, 

injury for front seat motor vehicle occupants 
" 

In-crashes?'' 
, 

, , 

afforded by seat belts can be evaluated at 
, , , 

.. ~7S.- at an individual level and at a population 
, 

, '", 
ffectiveness at both an individual and a 

~,C .. 

:·rn· n 1 eve 1, de pen d son how goo d the sea t bel t 1 sat 

it is supposed to do, 1.e. reducing the 
;, , -

"."c,: injury sustained by the wearer in the event 

In addition, effectiveness at a population 

the proportion of the population who wear 

17 
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,It is worth noting that seat belts, In order to be 

effective must be worn properly. 
'0 

, 
." . 

The benefit of seat belt use to individuals is studied by 
, , 

"'.~","'~~'~, . 
','·:<l:'omparing the casual ty rate's of seat belt wearers who are 

"'i,,~~',,~l.! o~tyedin accidents with the casualty rates of seat belt 

~wearers who are involved in accidents. 

, ' 

,benefit of seat belt use to a population is ,studied by 

okin'g' at changes in accident casualty rates over time 
, , , , 

ill car occupants (seat belt weare'r and seat-belt non 

Changes in casualty rates are then re,lated to 
- ,", 
,." . 
es In the levels of seat belt use over time in the 

under study (Hedlund, 1985). 

we will look at Ireland and try to evaluate the 

~~~1:i~eness of seat belt use at an individual level and 
. ' ~ . ,~' 

:~:a;""Dopulation level. 

" , 

, , 

>ttt . 
fit to individuals of seat belt use is suggested 
• ," .. , 
-! ,'" , 

i'dents' for front seat car occupants in anyone year 

. Compa-risons can be made between the casualty 
, 

.... "! 

, "those wearing and not wearing seat belts (Road 
I\. f f"- i\ d ,'I. ,(l, 

ts, 1984). (See Tafrle 2.~~. Of course, it 

essary to apply tests of significance to the 

,observed before drawing conclusions from them 

belt effectiveness. 
j " . 
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, 
, ' "... - .. _._-- .. . .. -

. One Irish study (Road Traffic Facts, 1983) used accident 

data from two-car collisions to try to estimate seat belt 

effectiveness . In this study accident data for 3,470 two-

. ·.· .. ·~ar collisions on national roads, for the period 1977 - 1983 
• 

(See Tables 2.4 and 2.5). The co nc Ius ion, 

f ·the study was that car drivers who wear seat belts are 

nn.ree to five times less likely to be killed in a two.:-.car 

than car drivers who do not wear seat belts. 

, 

should be noted that accident data, as available. at 

~'.' , 
"c'-sent, 1S based on Garda Reports on traffic accidents 

occur on public roads and that involve personal injury 

.~~terial damage. There are major sources of error in 

ti{m~tes of seat belt effectiveness obtained from study 
~' ,. . . 

ccident data:-

The uninjured are relatively unrepresented 1n 
. . 

'.,accident data, which can lead to underestimation 
, -'" -

. 
" 

of·seat belt effectiveness. 

Injury severity 1S only crudely defined in accident 

Therefore, compar1sons of injury severity 

~~ustained by seat belt wearers and se~t belt non-

earers, as recorded in accident data, may not be 

of the crash 1n relation to the degree of 

nJu.ry sustained by car occupants 1S not taken into 

ccount in accident data. For this reason, too, 

omparison of degree of injury sustained by seat belt 

rers' and seat belt non-wearers may not be valid. 
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" . 
.Iable 2.4_ Investigation of 3,420 Two-Car Collisions 

" on the National Roads for the period 1977-

, 

.'to ..... ' ... -
., -.~'-. , 'I, 

• • 

1983 

",~:,,' - " .-:-

","80 t h drivers wearlng safety, belts • 16 drivers killed out • 
-... - of 1 ,510 

safety belt, one without • • 

with safety belt • 1 2 drivers killed of 557 • 

without safety belt • 41 drivers killed of 557 • 

driver with safety belt • 70 drivers killed of 2,072 • 

, , 

2.5 Collisions Outside Built-up Areas for the 

period 1977 - 1983 

ycollisions outside built-up areas are considered 

become as follows: 

, "d r i ve r s wearlng safety bel ts • 14 drivers killed of - . - . • • .. '- 1 ,128 

bel t, one without 

'-w it h safety belt • 1 1 drivers killed of 420 • 

"wi thout safety belt • 38 drivers killed of 420 • .. ' • 

driver with sa fety belt • 63 drivers killed of • 

1 ,470 

20 



, . 
• 

4) Information regarding seat belt use or non-use 1S 

• . ' obtained after the event of a crash; this infor-
'" . 

" " . '. 
mation may not be accurate or reliable. 

~;;With' due regard to the sources of error mentioned, there 

evidence from study of Irish data, that seat belt use 

Kl"'" 
ers-protection to individuals in a .crash. 

N'r-,w .. we· come to the evaluation of 'seat belt effectiveness 

• 
,population level in Ireland. One Irish study (Hearne, 

co~pared accident casualty data for front seat car' 

prlor to and subsequent to the introduction of 

leoislation, The pre-legislation period studied 
. . 

b.ruary - December 1977 and 1978. The past legislation 

studied was February - December 1979. Hearne's 

as based on accident data for 8,188 drivers and 3,795 

~:c(:s'oat passengers, pre-legislation and for 3,475 drivers 

.. 7.4 front seat passengers, post-legislation. (Table 

, .. 

• • · 

that 27.7% of car drivers were killed or 
,.l 

'S'-}·V.'i n j u red, pre -1 e g i s 1 a t ion; 27.4% of drivers were 
· , . 

'.seriously injured post-legislation, a reductioh' 

.' which reduction could be assigned to chance.alone. 

reduction shawn in the severity of injury 

front seat passengers. 
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"Table 2.6(a) Car Drivers Involved in Fatal or Injury Accidents: 

, 

" 

, , ,,~ .-. . 

" , . 

• , 

• 

.-

.. 

February to December 1977 and 1978 

Killed 

251 

3.1 

25 

,2.5 

226 

3.2 

Injury 

2016 

24.6 

205 

20.2 

1811 

25.3 

Minor 
Injury 

2632 

32.1 

315 

31.0 

, 

2317 

32.3 

3289 

40.2 

472 

46.3 

2817 

39.3 

8188 

100.0 

1017 

100.0 

7171 

100.0 

Invol ved in' Fatal or Injury Accidents: 'FebruaIY to 
1977 and 1978. 

Car Drivers Involved in Fatal or Injury Accidents: 

February to December 1979 

110 

3.2 

24 

1.3 

86 

5.3 

ed Serious 
Injury 

842 

24.2 , 

372 

20.1 

470 

28:9 

Dr 
Hinor 

Injury 

113.4 
, 

32.6 

593 

32.1 

541 

33.2 

1389 

40.0 

857 

46.4 

532 

32.7 

3475· ' 

100.0, 

1846 

100.0 

1629 

100.0 

Involved in Fatal or Injury Accidents: February to 
, 979 • 

• 
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•• . . 
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' .. ' , 
, " -' ~ 
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. i.' 

2.6(c) 

Belt 
Belt 

.. 

. -

Belt 

• 

.. 
-

Injury to Front Seat Car Passengers 

Killed 
Serious . Minor 

10 120 178 
132 1370 1712 

7 98 168 

149 -1588 2ei58 
.3.9' . , 41.8 . 54.2 -

15 203 322 
48 361 394 
13 91 127 

• 76 655 843 
4.8 41.6 53.6 

• 
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! I 
'I, 
i 
'I 
J 
;t 
l!' 
Ii~ 

:1 
iI 

Total 'I , .. 
d , 
I 

~j , 
• • 
!I 

308 
'. 

·1 , , 
3214 

273 
,I 
II 
Ii 

·3795 
100.0 

, 
'I , . · , 
" ., · , 

540 
803 
231 . 

:1 , , .. 1\ 
l' : 
,I 
:1 
,I 

1574: 
[: · . 
" 100.0 I · , 
• 

I 
I , 
I 
I ' 



, Seat belt use rates for both drivers and front seat 

passengers involved in accidents were higher in the post

:,.,;legislation than in the pre-legislation period. 

'"·Sources of error ln Hearne's study need to be mentioned:-

~he data for this study was obtained from accident report 
~ " 

The drawbacks of using accident data to evaluate 

.""t belt effectiveness have already been. discussed. 

sources of error in this study are: 

No allowance was made for overall trends in mortality 

for car occupants. (S~e Appendix A.l. 

There is no ·reference to the level of exposure to a 

' .. ,;. crash situation in the two di fferent time periods 

;,';studied. 
, ':"'}>~l~'-

" ." . 
Other factors occurred about the time seat belt 

.. ,,,,egislation was intro'duced which could have been 

.:r:esponsible for changes ln accident patterns; 
• . 

, 

" ' ." 

e factors were: 

the speed limit on rural roads was lowered From 

'60 m.p.h. to 55 m.p.h. in May 1979; 
I " .; . 

. ": ; :.1 a w s reg u I a tin g d r ink i n g and d r i v i n g we r.e r e-

introduced ln July 1978. 
< 

~does this Irish study tell us about the effectiveness 
. , 

.dlt legislation at a population level? There is 

om Hearne's study that seat belt legislation 

increasing seat belt use; the expected reduction 

lees, however, did not occur. 
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, .' 

One explanation for these findings put forward by Hearne 

IS that there are at least three categories of car drivers 

on the Irish roads:-

(i) safety conSCIOUS drivers who wore seat belts even 

before legislation; 

( i i) drivers who are also safety conSCIOUS but who did 

not adopt use of seat belts until after seat belt 

legislation; 

drivers who are not safety conscious and who have 

high accident rates; this group do not wear seat 

belts even yet. 

IS interesting to note that Hurst (1979) examined a New 

land study on seat belt effectiveness and came to the 

conclusion about New Zealand drivers). 

, 
, 

explanation IS true, then Irish seat belt 

ation will become effective only to the extent that 

ining group of at-risk drivers can be persuaded to 

'<>~t belts. 

, 

to consider the effectiveness of seat belt 

,on in reducing casualties in motor vehicl,e accidents , 
. 

C""" , 
"countries. We will consider effectiveness at an 

. , at a populatioh level. 

.~ , 

studied eight selected European and 'American 

protection afforded to front seat car occupants 

use. This reVIew related,to seat belt effectiveness 
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at an individual level. The estimated re.duction 1n ser10US 

injury, as estimated by these studies varied from 45 70%. 

(See Table 2.7). Grime's review showed that the more 

serious injuries were reduced more than the less ser10US 

injuries and ejection was almost eliminated. 

of the papers studied by Grime 1S worth special note:- the 

in question (Tarriere,1973) showe.d .that in ftontal impacts:-.. , 

I 
I The first death of an unbelted car occupant. occurred 

I 
; 

within a range of 10 - 15 m.p.h., whereas the first 

death of a belted occupant occurred within a 

range of 35 - 40 m.p.h. 

At 6. V less than 35 m.p.h., the probability 

of being seriously injured or killed when wear1ng 

a seat belt was six times lower than when not wea~ing 

a seat belt. 

( !J V - oJ" 0." d'- '" v ~oc.~ IN?> "'" ; -Mf~) 
be .noted that the uninjured are often underestimated 

,. '-

e.papersstudied by Grime. ." ' 

Also the severity of crashes 

always differentiated • . , . , 
, 

so reviewed seat belt effectiveness at a popUlation 
, 

refers to the work of Vulcan (1977) 1n Victoria, 
. 

• Vulcan estimated that for every one per 'cent 

1n seat belt wear1ng rate by Melbourne drivers, 

;c-", • .a reduction of 0.39% in deaths and a reduction of 

(the severity of injuries is n.ot stated). 

from the Victorian data that seat belts 
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Table 2.7 Summarized Results of Select~d Studies of 

the Effectiveness of Seat Belts in Preventing 

Serious Injury 

" c_· , " Aut h 0 r ,St ate and Co u n try Percentage Reduction 
In Serious and Fatal 

I nj uri e"s 
" " , 

A. Moreland; 1962, Great Britain 

B . 
"" , Lister and Neilson, 1966, 

'G'rea t B r itai n 

,Bohlin, 1967, Sweden 

" " 
55 

70 
61 

67 

(i) 
(ii) 

.',"'Tarriera, 1973, France and 
",'""" 'Great Britain no figure glven 

" • 

, 
einfurt et al., 1976, U.S.A. 60+ 

"Huelke et a1., 1977, U.S.A. 31 (1 (i)) 
61 (1 (ii)) 
54 (2 (i)) 
51 (2 (fi)) 

Dey et a1., 1977, Great 
t'i·.'~.: tain 

45 

lin, 1977, Sweden. 68 (for 
3 -

t\,\,~ 
all ' 

" , _. ' 

6 ) , 

" 

:b-el'ted occupants V 106 unbelted occupants in comparable 
idents. 
,2000 belted occupants v 74 unbelted occupants. 

I) direct comparison of 46 belted and 46 unbelted front 
at occupants (each paii involved in the same cra~h~. 

i'",~5pOO bel ted occ up ant s V 12000 un bel t ed oc c upan t s 
idents of all types. 

change (~v) given for each accident - mainly 
impacts (see text). 

~"..,;t.L 00 be 1 ted occupants V 9000 unbe 1 ted occupants 
in tow away crashes. 

",,~les analysed - A and B. 
'A biased towards more serious accidents. 

,~"'., B "relates to accidents with a less serious bias. 
" n'tal impacts - 215 bel ted occupants 
11 over accidents - 59 belted occupants 

·,',1',' ontal impacts - 872 belted occupants 
"l~ over accidents - 69 belted occupants. 
,',e~,front seat occupants V 1163 unbelted ftont seat 
"~l~. a sample of all injury accidents except very 

'nnc~ • 

" 

'" 
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.. " . 
• ,<, tv 

, ~~ '-. <. 

when worn reduce the risk of death by 40% . 

Another study that analyzed available data, ~n relation 

to seat belt effectiveness from a number of countries, 

was carried out by Hedlund (1985). Hedlund's study 

evaluated seat belt effectiveness for front belt car 
. , 

cupants at a population level. Hedlund based'his 

udyon data from 10 O.E.C.D. countries. 1'n his study, 

related the proportionate increase in use of seat belt 
• 

t~legislation to the proportion reduction in casualties, 
. ' . 

.. "the countries studied. (See Table 2.8 for results) • 
. -.' 

'summarize the findings of Hedlund's study: seat belt 
,",1, 

• 
,,.increased by 26 - 70?~, post-legislation; the correspond-

'r.alte. of reduction in fatalities ranged from 13 - 47% 

e corresponding rate of reducation in injuries ranged 

38%. 

concluded that fatality and injury reduction, 

",n,' y, are consistent with belt effectiveness of 40?~' . . , 

belt use - hence the importance of striving for 

use rates as high as 'possible. 

:, ,draws attention to sources of error ~n his study: 

umber of fatalities affected by change in seat 

,i se ~s usually small, also fatality rates can 

to random factors. Because of these 

~crations, estimates of fatality reduction can 

,c,-ertain. . , , ' 
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Table 2.8 Results of Hedlund',s Research on Seat Belt 
" 

Effectiveness at a Population Level 
~ .. '; . 

" .. 

'" ' , ' Belt Usage Changes' and Casualty Reduction Performance of 

Belt Use Laws 

.. ~ .. 
, 

.,k".' " , Country Seat Belt Use ,Belt Law 
Performance In 

Red,ucing 
Fatalities 

, Belt Law 
Performance in 

'Reducing 
Injuries 

, 

" " Ireland 
-, r ;. 

, ~,""" 

, Canada 

York 

i.tzerland 

, ' 

, ,. 

Pre 
Law ,. ., 

15 

24 

16 

19 

37 

10 

35 

59 

40 

Post 
Law ,. ., 

45 

50 

61 

67 

76 

80 

84 

87 

94 

, 

,. 
" 

37 

41 

13 

35 

47 

23 

Neg. 

41 

" ., 

23 

27 

35 

28 

36 

38 

38 

rm Belt Law Performance above is used to indicate casualty 
-"~-, 'at a population level following a Belt Law). 

, 
, . 

. , .. 

, 

• 

" 
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, 
2) Severity of injury 1S not always defined 1n the studies 

reviewed. 

3 ) Trend is not controlled for 1n analysis of data from 

some of the countries. 

4) Other factors likely to affect casualties during the 

evaluation period are not always considered in analysis 

of studies. 

There are many other studies on effectiveness of seat belts 
, 

':,' n reducing casualties. Some studies have been hospital 

. ased and have compared the severity of injury sustained by 

ccident victims wearing and not wearing seat belts; also com-

are made in these studies between patterns of injury 

, e and post legislation (Chrisian, 1984; Freedman, 1984; 

"M'e,l'lbring, Dahlin and Lindbla 1981 ; Pye and Waters, 1984; 
., 

herford, 1984; Trincia and Dooley, 1975). Oth'er studies, 

. e' He dIu n d's stu d y, abo v e, h a v e bee n don eat a pop u 1 a t ion 

I usinq accident data (Henderson and Wood, 1973; 

and Hough, 1979; Robertson, 1976). 

• 

. of error 1n these studies are those referred to 
" 

',8(JY, in relation to Irish studies and to the work of 

e: and Hedlund. Two further points of criticism of 

eS'on seat belt effectiveness can be mentioned. 

~'6 ntrols are not often used, or if used are not ideal. 

,level of exposure to the risk of a crash 1S not 

• '. ays taken into account (except 1n some of the 

ptralian studies). 
• 
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., 

In summary, the protective value of seat belts is well 

supported by all studies. T.he enactment of legislation 

for compulsory wearing of seat belts has everywhere been 

" 

followed by decreases in the incidence of vehicle 

~ccupant fatalities and injuries. 

~in~lly, a word about the protective effect of seat belts 

n relation.to specific injuries. 

disability resulting from spinal, head and eye injuries 

discussed earlier. Review of the literature shows a 

effect of seat belt use for all of these injuries. 

, e_(1973) studied car accident victims admitted to the 
- -~,," . -, .. 
hal injuries unit of the Austin Hospital, Victoria; . 

:;<:;,~.;ed a 27~~ reduction in admissions due to car accidents 

.two years following seat belt legislation. 

• • ., . 

were studied by another Australian, Petty 

.. ;" Petty's study showed a marked reduction. in the , , 

of severe head injuries following seat belt 
.' 

Miller and Jones (1985) worked ~n Scotland 
. . 

that after the introduction of seat belt legislation, 

.~ 50% reduction in mortality among front seat car 
, 

admitted to the neuro surgical unit of the Royal 

" .n ~dinburgh. 
.-.-~ 

In addition to these studies, the 

ess of seat belts in reducing head and facial injuries 

,;,~~icated by many of the studies referred to earlier 
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In this chapter (Grime, 1979; Freedman, 1984; Mellbring 

et a!., 1981; Pye and Waters, 1984; Trincia and Dooley, 

. , 1975; Rutherford, 1985). 

,Seat belt use has 81so been shown to p.revent eye injuries. 

Mackay (Huelke and O'Day, 1982) reviewed the literature 

on eye injuries and most authors in.his review agree that 

seat belt use decreases the frequency of eyeball injury. 

,"'<'" Other stud i es on eye inj ur i es support Hackay' s findings 

',(Briner, 1976; Vernon and Yorston, 1984) . .. 

,,... -
., 

,Ilt,should be said that another protective mechanism' in cars, 

esides seat belts which greatly reduces the incidence 

injury is the laminated windscreen (Blake, 1985). 

, ' 

, , hough severity of the crash was not taken into a~count In 

-above studies on seat belt effectiveness, in relation 

.' " -
spirial, head and eye injuries; nevertheless, results 

II of the studies indicate that use of seat belts offers 

lq,cection against speci fic injuries. 
, 

have described injuries attributable to wearIng 

Its, "The Seat-Belt Syndrome", as generally described 

es abdominal and spinal injuries. These include 
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splenic and hepatic rupture, pancreatic lacerations, 

tears of the mesentry, laceration of the large and small 

bowel, fr~ctures of the lumbar spine (O'Mahony, Duignan 

and Lavelle, 1983). 

An Australian study (Trincia and Dooley, 1975) found that 

10% of a series of car occupants admitted to hospital 

after frontal impact crashes had major injuries which 
, , 
could probably be related to wear1ng of seat belts. 

",These injuries were fractures of the sternum, chest 
. . 

njuries .and abdomi.nal injuries. The authors of the 

udy considered, however, that the wearing of seat belts 
" 

have prevented these patients from sustaining more 

.. . 
(1975) also working 1n Australia did a follow-up 

'of' persons admitted to hospital following crashes 

ich seat belts had been worn. There were seven 

~~~llities among the 25 cases studied, but the injuries 

ng d~ath were not related to seat belt use. The 

s who died, died· while wearing seat belts not because 

~~,'!'. Ryan points out that persons injured 1n a crash 

injured by other means than the seat belt. 

,. '''' 

persons 1n Ryan's study had seat belt 

'~l"njuries ; four of those patients had serious 

:(there were two cases of lacerated spleen, one 

:' acerated duodenum and one patient had fractures of 
.. . 
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lumbar vertebrae and also laceration of the ascending 

colon) . Ryan reviewed these four cases. He suggests 

that if the seat belt had not been worn by these patients, 

injuries of 
0. 'it. «! 0. ~ 

other body dress would have been sustained, 

probably to the same or greater degree. Also, there was 

evidence of an association between incorrectly worn seat 

belts and injury. Ryan puts forward the hypothesis that 

in severe c ras hes, the sea t bel t ac ts to change the type 

of injury sustained but not its severity. 

Denis et al. (1983) reached the same conclusion as Ryan 

in a Canadian study. These authors studied patients 

·,admitted to hospital with abdominal injuries from crashes 

which seat belts had been worn. The Canadian researchers 

ate that prior to seat belt legislation intra-abdominal 
. 

jury sustained as a result of blunt trauma involved 
:,at;<\. 

)·1')marily a -h-s-l.-±-&w- V1SCUS; subsequent to legislation,' 

there was an lncrease in hollow viscus rupture. 

other researchers have suggested an association between 
, 

belt • 
use and neck injuries (Freedman, 1984; Rutherford, 

'~_I . 

study (Newman, 1984) looked at chest wall injury 

to seat belt use. Results of this study showed 

of restraints reduces the overall frequency and 

of chest injuries among front seat vehicle occupants 
, . .. 

crashes. There was, however, an increased 

of soft tissue injuries of the chest with restraint 
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" , \ 

Newman refers to the fact that many of the studies that 

describe injuries in relation to seat belt use have hot 

included compar1sons with unbelted occupants involved in 

similar collisions. 

The following 
, 
1S a quo te from Pro fessor J. Dalgar,d. 

Professor Dalgard is an advocate of seat ,belt use in 

Denmark and he has this to say: 

"If you are injured or"killed in a car accident 
with your safety belt properly fastened, it is 
not because of it but in spite of it." 

(Flemming, 1975). 

Motor Vehicle Accidents Primary Prevention 

.. 

legislation and use can be considered as a form 

secondary prevention of injury and death in motor 

accidents. 

prevention would involve intervention in the risk 

that increase the likelihood of motor vehicle 
• 

',' d~nts occurring in the first place. Before one can 

in these risk factors, it is necessary to 
, 

, .. c.,cstand them. 

University group study (The Council of Scientific 

1983) analysed 13,000 crashes and the conclusions 
, .. 

,1nvestigation were as follows:-
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, . 

Human error was considered a prominent cause of 64 - 71% 

of crashes; environmental factors were causes in 12 - 19% 

of crashes; vehicular factors were Causes in about 4% of 

crashes; 1n 20% of crashes no causal factor could be 

identified. 

The major human errors responsible for crashes were:-

improper perceiving, excessive speed, inattention, 1mproper 

'evasive action and alcohol impairment. The major responsible 

environmental factors were obstruction of the drivers' v1ew 
. 

. :~nd roads made slick by weather conditions. The most 

rominentvehicular causes were brake failure and imbalance. 
• 

e findings of the Indiana University Study Group were 

by a 4-year on the spot investigation of 2,130 

i'dents in Berkshire (Anonymous, 1978). 
, . 

ecial note should be made of alcohol as a risk factor 

.· ..... motor vehicle accidents . Alcohol impairs judgement and 
• 

J.~ontributes to motor vehicle accidents. Besides putting 

risk, a driver who has consumed alcohol puts all 

road users at risk as well. 
'''; .. '' . In Ireland, Bofin et al. 

. showed that 46% of drivers killed in road traffic 

blood alcohol levels ~ 100 mgs%. Vine and 

(1983), in New South Wales, analysed blood samples 

killed in motor vehicle accidents and found 

present in 51% of samples. 
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' .. , 

What then, does the above discussion tell us about prlmary 

prevention? The areas for primary prevention of death 

and injury in motor vehicle accidents indicated by the 

risk factors as outlined are:-

1) driver education and regular fitness to drive tests; 

2) car maintenance at regular intervals; 

3) road design; 

:: 4) enforcement of speed laws; 

5) enforcement of laws in relation to drinking and driving. 

" 

vehicle accidents cause human tragedy. Individuals 

families suffer and society suffers (Gregg, 1981). 

from these human considerations, road traffic accidents 

a great drain on community resources. The cost of road 

-
accidents represents 1% of the gross national 

t In most countries, whether industrialized or still 

:_c~oplng (Euro Reports and Studies, 1981). 

Prevention 

" .. ,~"U traffic accidents, both primary and secondary requires 

ersons responsible for Heal th, Environment and Justice 

in their efforts to preserve life and promote 

,;"The care of human Ii fe and happiness; and 
.. not their destruction, is the one and only 

"'''-legitimate object of good government." 

Thomas Jefferson 
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CHAPTER 3 

AIMS AND OBJECTIVES OF PROPOSED RESEARCH 
• 

The ultimate variable of concern ln evaluation of the 

effectiveness of, seat belt legislation is the level of 

injuries and fatalities resulting from motor vehicle 

accidents. The question that needs answering in order 

to evaluate effectiveness of seat belt legislation is 

!'Are the levels of injuries and fatalities lower among the 

opulation of front seat motor vehicle occupants involved 

who wear seat belts, than ln the population of 

motor vehicle occupants involved ln crashes who 
., 

, .l..; 

not wear seat belts?" 

c,,~s is the question that the proposed research seeks to 

data available ln Ireland, ln relation to seat belt 

degree of injury sustained in motor vehicle crashes, 
,. . 

," ccident data. There, are two major sources of error in 

"-'mates of s'eat' bel t effectiveness based on accident data 

vailable at present. Firstly, injuries are only crudely 

Secondly, the severity of the crash is not taken , , 

, ccount. 
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The proposed study ~s hospital based and uses a scientific 

and internationally recognized method of classifying injury 

severity. By using this method, comparison of injury 

severity between seat belt wearers and seat belt non-wearers 

should be valid. 

The other source of error mentioned in relation to estimates 

of seat belt effectiveness based on accident data will not 

be addressed in this study. Initially consideration was 

attempting to measure the severity of crashes. 

be done and has been done in other countries. (The 

'severity of the crash is estimated from the extent of 

amage to the vehicle. A computer assisted derivation of 

elocity change during impact can be calculated and gives 

n objective assessment of the severity of the crash). 

e decision not to measure crash severity was taken for a 

umber of reasons:- a) it was desired to keep the study 

b) the technology for measur~ng crash severity as 

scribed above has not been used to any great extent in 

,.""s country; c) measuring crash severity would involve 

ttingan engineer to go to the scene of every crash -

ch would not be very feasible; ,d) measuring crash 

rity would involve a cost of £20,000. So then, for 

these reasons, measurement of crash severity, although 

rabIe, does not fotm part of the proposed study. 
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It should be noted that the proposed research is hospital 

based. Because of this, persons uninjured and.those who 

sustain only minor injuries in a crash will probably not be 
. 

included . Results of the study will apply only to the 

parent population of the study sample, l.e. front seat motor 

vehicle occupant~ who come to the Accident and Emergency 

Unit of a hospital as a result of a crash. 

< 

The interest of the research is the severity of injury 

and risk of death ln relation to seat belt use • 

, 

.. 
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CHAPTER 4 

STUDY DESIGN 

Study Methodology 

research alms to study the association between seat 

use and the promised effect of use, i.e. reduction 

risk of serious injury and death ln a crash. 

proposed is a cross-sectional observatidnal study 

.. the relationship between a) seat belt use and severity 
• 

injury sustained in a crash and b) seat belt use and· 

death in a crash. 

population of interest is the population of front 

motor vehicle occupants to whom seat belt legislation 

ies, who are involved in a crash. The study popUlation 

nfined to persons who attend the accident and emergency 

:of a Hospital as a result of the crash (fatalities are 
• . . 
uded) . 

mple chosen for this study will be a presenting sample 

atients, who belong to the study population and who 
• 

d the accident unit of a number of defined hospitals 

specified period of time. 
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Observations will be made on the patients in the sample 

regarding use or non use of seat belts in the crash and 

regarding severity of injuries sustained. I 

The person responsible for data collection will be the 

casualty officer on duty in the Accident Unit of the hospital 

who attends to the patient. 

Information regarding seat belt use will be obtained by 

direct questioning of the patient or his/her relations. This 

information will later be checked by the researcher against 

that recorded in Gardai Accident Report forms, where these 

are available .. 

The measurlng instrument that will be used to determine 

the degree of injury sustained is the Abbreviated Injury 

Scale. This scale allows objective assessment of injury 
th~ 

severity. ' Also a-n- A.,I.S. will be used to evaluate 

the total pattern of injury ln each patient by calculating 

an injury severity score. 
• 

A.I.S.appears in Appendices 

A detailed 
c..,\-C.~ 
B. 1-~B-.-3-. 

account of the 

At the end of the study patients in the sample will be, 

divided into two categories, according to whether or not a 

seat belt was worn during the crash. Comparisons will be 

made between the two categories with regard to a) severity 

. ~f injury and b) risk of death. 
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Differences ln the severity of injury and the risk of death 

between the two categories - seat belt wearers and seat belt 

non-wearers will be noted; then significance tests will be 

applied to the differences to find out whether or not these 

differences could have arisen by chance. 

If the observed differences suggest an association between 

seat belt use and the promised effect of use (i.e. that of 
, 

affording protection against serious injury and death in a 

crash) and if it is found that there is a low probability 

of observed differences having arisen by chance, then an 

association will be accepted between seat belt use and 

reduction in risk of serious injury and death in a crash. 

As regards the results of the study these cannot be over 

generalized. Results will apply only to the parenf 

population to which the sample of patients studied belong, 

l.e. front seat motor vehicle occupants to whom seat belt 

legislation applies, who are involved in a crash and who 

attend the Accident and Emergency Unit of a hospital as a 
, 

result of the crash. 

There will be crash victims who are uninjured or who sustain 

minor injuries who will probably not attend hospital. The 

study design does not take these persons into account and 

results of the study cannot apply to them. 
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Because the uninjured and persons with mlnor injuries are 

• 
relatively unrepresented in the study design, results of 

the study will lead to an underestimation of the overall 

effect of seat belt use in protecting against injuries. 

However, the maln interest of this research is in the 

savlng effect of seat belt use ln relation to the more 

, , , 

severe lnJurles. 

4.2 Study Sample 

The study sample In· this research will belong to the 

study population outlined in the last sub-section. The 

sample will be a presenting sample of patients attending 

the Accident and Emergency Units of the South City Dublin 

hospitals taking part in the Accident and Emergency·Scheme. 

The period of the study will be one year (approximately). 

The South City hospitals suggested are the Meath Hospital, 

Dr. Steevens' Hospital, St. James' Hospital and St. Vincents 
, 

, 'Hospital. 

The catchment area of these hospitals is Dublin South City 

County and parts 
(>, '\ -It, ::, 

Appendix A .1 --A-d-. 
""'-:-

of Counties Kildare and Wicklow. See. 

This catchment area includes approximately 

the whole Eastern Health Board area (18,000 sq. 

iles x \) 7,000 sq. miles (Hensey, 1979). The population 

by the South City Hospitals is approximitely"half the 
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population of the Eastern Health Board, l.e. - 501,582 

persons (Dept. of Health, 1985). The South City Dublin 

Hospitals were chosen because of ease of access and 

because their catchment area coincides with part of the 

one Health Board Area. The workload of the South City 

Hospitals in relation to motor vehicle accident victims 

has been difficult to ascertain:- in 1984 it is known that 
, , 

30% of persons killed in all road traffic accidents reported 
\< i tQsd 

to the ga rdai were inj u-r'ed' ln the Eastern Hea 1 th Boa rd a rea, 

and 32% of persons injured ln all road traffic accidents 

reported fo the Gardai were injured, in the Eastern Health 

Board area (Road Traffic Facts 1984, Ireland). The number 

involved were 137 persons killed in the Eastern Health 

Board area and 2,769 persons injured. The majority of 

these casualties would probably have been attended to in 

the main Dublin hospitals and approximately half would have, 

been attended to in the South City hospitals i.e. 68 of 

those killed and 1,384 of those injured. (Accident data 

suggests that the workload of the South City Hospitals and 

that of the North City Hospitals lS approximately equal). 

The above figures are a guide to the total numbers of road 

traffic accident cas~alties attending the hospitals proposed 

in this research, in a one year period. The interest of 

the research, however, lS ln front seat motor vehicle 

accident casualties. It lS kn00n that in 1984 40% of all 

persons killed'in road traffic accidents reported to the 

Gardai were car occupants of whom 88% were front seat 

occupants; 56% of all persons injured in road traffic 

accidents reported to the gardai were car occupants, of 
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whom 81% were front seat occupants (Road Traffic Facts 

1984, Ireland). These proportions can be applied to the 

calculated workload of the South City Hospitals 1n relation 

to all road traffic accident casualties - so it can be 
-

estimated that in one year 23 front seat car occupants 

killed and 627 front seat car occupants injured 1n motor 

vehicle crashes were attended to in the South City Dublin Hospitals. 

There 1S evidence that estimates of motor vehicle accident 

casualties based on accident data, as available at present, 

-
are inaccurate, and that the Accident and Emergency Units 

of the different hospitals see many more accident casualties 

than are noted 1n Accident Data. (In 1984, 891 road traffic 

accident casualties were attended to in the Accident Unit of 

Jervis Street Hospital, 1.e. - 17 a week; /" the corresponding 
~~ _"~A ___ • ___ . . . 

number estimated from Accident Data was 189 in the year 

i.e. 4 a week (Personal communication - Mr. de Vella's secretary).) 

It was necessary to use accident data to estimate workload 

of hospitals as this is the only readily available data. 
• 

The figures calcul~ted are almost certainly underestimations, 

'but they are the best available. 
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4.3 Sample Size 

The study sample • ln this research can be divided into 

two categories - seat belt wearers and seat belt non-

wearers. 

. 
The analysis of the proposed study will look to see 

whether or not there are significant differences between 

the two categories of seat belt wearers and seat belt non 

wearers ln relation to two variables: 

a) fatality rate ln a crash 

b) severity of • • crash. lnJury ln a 

In order to detect a significant difference ln fatality 

rates between seat belt wearers and seat belt non-wearers, 

the proportion killed in the two categories will be compared. 

In order to detect a significant difference ln severity of 

injury between seat belt wearers and seat belt non-wearers, 

the mean level of injury severity in the two categories will 

be compared using the mean Injury Severity Score for each 
• 

category. 

The variable "fatality" will be used to calculate sample 

size rather than the variable "severity of injury" . There 
• 

are two reasons for this choice. Firstly, the numbers of 

fatalities affected by seat belt use are generally lower 

than the number of persons injured who are so affected; 
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therefore a larger sample Slze lS required to detect a 

significant difference in fatality than that required to 

• 
detect a significant difference in injury severity. 

Secondly, if sample size. were to be calculated, using the 

variable "severity of lnjury~ it would be necessary to have 
. 

some idea of the standard deviation of injury severity In 

the study population of interest: this information lS not 

available. 

The formula for calculation of sample Slze In a study 

involving comparison of proportions in two independent 

groups lS:-

n 

For the proposed study:-

n = number of individuals required In each group . 
. 

P1= proportion of persons wearing seat belts who are killed 

In a crash. 

PZ= proportion of persons not wearlng seat belts who are 

killed in a crash. 

q1= 1 p~ 

q2= 1 - PZ 

- the 
. . 

mlnlmum difference to be detected = P1 - Pz 
K - constant (K depends on the desired ~ and ~ probabilities 

and whether the significance test lS one sided or two sided). 
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The only available estimates of P1 and P2 above are those 

calculated from 1984 accident 
o.O'L.$"2 

glve values P1 =2.58% and P2 

data (see 
0.0'1 

= 7.01~o. 

Appendix A) which 

When these values 

are used and when 'K is calculated on ~ probability of 0.05 

and a ~ probability of 0.20 for a two sided test of 

significance, then the sample size required in each group 

1S 279. The total sample size required is 55'8. 

It should be noted that the formula used to calculate sample 

slze assumes equal numbers in the two categories studied, 

1.e. seat belt wearers and seat belt non-wearers (available 

evidence suggests that this assumption may not hold exactly). 

It will be seen that the sample required for the study, 558, 

is somewhat less than the estimated workload of the South 

City hospitals for 1984, in relation to the study population., 

This might suggest that the study period could be less thari 

one year. However, as all these figures ~re estimates, 

it is better fo use too big a sample than too small a sample 

and so the planned study period will rema1n one year. 
, 

The figure 558 is only a rough guide to the sample size 

required and may need to be revised in the right of findings 

of a pilot study which it is proposed to run prior to the 

study proper. 
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. 4.4 Data Collection - Data Recording 

Any study is only as good as the data on which it is, based. 

The analysis of this study requlres accurate information 

about two variables: 
. 

1) Seat belt use during the crash. 

2) Severity of injury sustained in the crash. 

(Including fatalities). 

This study will involve the use of a specially designed 

data collection form which appearSln Appendix C.1 - C.3. 

The person responsible for filling out the form is the 

casualty officer on ~uty in the Accident Unit who attendi 

to the patient. 

It will be seen that there are two pages to the data 

collection form proper and an additional page explaining 

its use. The first page of the form has three parts: 

the first part is for recording data regarding the identity 

of the patient and where the patient came from. The second 

part is for recording medical data. The third part is for 

recording -data about the circumstances of the accident, 

including information regarding use or non-use of a seat 
. 

belt in the crash. Data for parts one and three of this 

first page will be obtained by questioning the patient or 

his or her relations. 

The second page of the form is 'for detailed recording of 
. 

injuries relating to: a) body region injured, b) anatomical 
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site of injury and c) severity of injury. The 

Abbre.viated Injury Scale lS used to measure severity of 

. . 
lnJury. An explanation of use of A~I.S. appears on the . . 

third page of data collection forms. Essentially the 

Abbreviated Injury Scale lS a scientific method used for 

the objective assessment of injury severity. The severity 

of injury can range from no injury to an injury which is 

unsurvivable (Bull, 1978). 

-The data collection form clear and should be easy to • lS 

use. If properly filled out, all the necessary data for 
• 

the purposes of the study will be collected~ 

(As rega·rds data on seat belt use,it may be necessary to 

cross-check on the use or non-use of seat belts by referring 

to Road Traffic Accident Report forms, .l.e. if the· accident 

ln question was reported to the Gardai. ·T his can readily 

be done of the report forms filled • by the as caples ln 

Gardai are sent to Foras Forbartha within a few days of the 

accident. Data regarding location, date and time of 
• 

accident will help locate a form referring to any particular 

patient ). 

4.5 Data Analysis 

Data analysis will involve comparlsons between seat belt 

wearers and seat belt non-wearers ln the study sample in • 

I 

relation to a) proportion of persons killed and b) mean I 
I , 
! injury severity score. 
, 
• , 
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According to the null hypothesis, any difference observed 
, 

In the proportions of persons killed in the two categories 
, 

of seat belt wearers and seat belt non-wearers has occurred 

by chance, I.e. any observed difference is not significant. 

Likewise, according to the null hypothesis, any difference 

observed in mean Injury Severity Score between the two 

categories has occurred by chance, i.e. any observed 

difference is not significant. I'f the null hypothesis 
, 
IS 

true, then the difference between the two categories of 

~eat belt wearers and seat belt non-wearers) in relation 

to each of the variables under study must lie within a 

certain range of values - which range is taken into account 

in calculation of critical values used in the tests of 

significance described below. 

Essentially data analysis IS concerned with seeIng, whether 

or not the null hypothesis can be supported. A X 2 test 

for two independent proportions will be used to analyse the 

significance of any difference observed in the proportions 

of persons killed wearing and not wearing seat belts. The 

data will'be laid out in a 2 x 2 table and the test 

statistic X2 calculated, based on the observed frequencies 

2 I:" (0 - E)2 
and those expected under the null hypothesis X =6 E 

When X2 has been calculated, a X2 table can be consulted; 

the critical value given in the X2 table must be exceeded 

for a significant result. It IS proposed to use a critical 

2 value for X for one degree of freedom at a two-sided 5% 

level of significance. 
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(Use of the chi square test assumes that not more than ZO% 

of the expected values in the cells should be": 5 and no 

cell should have an expected value <: 1). 

A two-sample independent t test will be used to an~lyse 

the significance of any difference in mean Injury Severity 

Score noted between seat belt wearers and seat belt non-

wearers. The test statistic t will be calculated. If 

it can be assumed that the standard deviation of Injury 

Severity Score is equal in the t~o groups (seat belt 

wearers and seat belt non wearers), then the formula for t 

lS: -
t 

x 1 - Xz -
/Sp2 + Sp2 

pooled variance) 

n, nZ 

-
This value for t lS for n1 + n Z - Z degr~es of freedom. 

When zt has been calculated, a t table lS consulted -

the ~ritical value in the t table must be exceeded for a 

significant result. It is proposed to use a critical 

value for, t for n1 + nZ - Z degrees of freedom at a two-

sided 5% le~el of significance. 

(Use of the two sample independent t test assumes that the 

distribution of the variable is not too markedly skewed in 

either of the populations and either: 
, -

a) that the population variances are equal or 

b) that the variances are unequal and the sample Slze In 
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both groups combined is greater than 60 with numbers , 
ln 

each group roughly the same (Bourke, Daly and McGilvray,1985)~ 

If results of the significance tests described above fail 

to support the null hypothesis, then an association 

between a) seat belt use and reduction in risk of 'death, ln 

a crash and b) seat belt use and reduction in severity of 

injury sustained 1n a crash will be accepted. 

Data analYsis will be made eaSler by the fact that data is 

partially coded on the form used for data collection, so 

that computer analysis can be employed. (Coding instruction 

for computer use can be found 1n Appendix D). 

4.6 Personnel, T iminq, Cost. 

This should not be a difficult study to do. The patients 

are there, the data is there. It just needs to be collected! 

, 

Authorisation to allow the study to go ahead would have to 
, 

come from the casualty consultants in the different hospitals. 

The four consultants in question would have to be contacted, 

their interest in the study aroused and their cooperation 

requested. Apart from the study at all, some form of 

objective assessmeht of injury severity is 'essential to 

maintain a scientific basis to trauma,care. Therefore, 

there is no good reason why difficulties regarding cooperation 

should be encountered. 
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Personnel 

The key persons ln this research are the casualty officers 

in the four Dublin hospitals proposed for the study. It 
• . 

lS they who will collect the data. It is proposed .to make 
• • 

individual contact with a~l casualty officers likely to be 

involved in the study; the study will be discussed with 

them and use of the data collection form explained. (Since 

junior hospital staff changes every six months, this 

procedure will have to be followed twice during the study 

period.) 

In addition to getting casualty consultants and casualty 

officers to cooperate in this research, casualty sisters 

too will have a role to play; their help will be 

enlisted to check that data collection forms are filled In. 

Apart from medical personnel, there is' one very important 

group of persons involved ln the proposed research - this 

groupls the study sample of patients. The patients are 

the source of data and without them there would be no study. 

Their permission is necessary to record data; also, their 
• 

cooperation may be necessary in following up missing data. 

A researcher, who is medically qualified, should work part-
. 

time in coordinating and supervising this research. Regular 

contact with hospital personnel is essential to the study. 

Two visits per week to each of the four hospitals would be 

necessary. The purpose of.these visits would be to' examlne 

completed data collection forms and where necessary, to 
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obtain missing data while it , 
l.S still possible to do so. 

In particular, data concerning injury severity l.n admitted 

patients may need to be checked against case notes in the 
, 

wards. Also, patients not admitted might need to be 

contacted in instances where data'is incompletely recorded. 

Another area of responsibility for the researcher would be 

to call regularly to Foras Forbartha and check on data 

regarding seat belt use - when it is appropriate,to do this • 
. 

(One visit per week to Foras Forbartha would be enough). 

Timing . , 

, 

As regards timing of this research, the proposed study 

period is one year,for reasons already discussed. However, 

it would be best to run a pilot study before begin.ning the 

study proper. -. 

The pilot study should run for a period of, say, 3 months. 

The pilot study should note the numbers' of patients suitable 
, 

to the study who attend the four hospitals proposed for the 

research. Also, account should be taken of the proportions 

of patients in the pilot study wearing and not wearing seat 

belts. From results of the pilot study, the estimated 

sample size may have to be revised, ~s may the duration of 

the study period. The pilot study, too, would help identify 

any problems in relation to data collection, which could b~ 
i 

• 1 , 

sorted out before commencement of the study progress. 
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Cost 

Finally, we come to the question of cost. This 1S not a 

costly study - the only costs involved would be: 

a) Cos t of producing data - collection forms - £1,000 

I 
b) Payment of Researcher working part-time £7,000 

, ... -- -

, c) Cost of uS1ng computer to analyse results £1,000 , 

I 

Total £9,000 

., 
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CHAPTER 5 

CONCLUSIONS 
• • 

• 

Human life 1S our world's greatest resource, yet every day 

motor vehicle accidents cause death and disability. The 

injuries whirih cause death are the same as those which 

cause disability- only the severity of the injuries is 

different (see Appendix E). 

The seat belt 1S designed to mitigate injury and improve 

survival prognosis for vehicle occupants involved in crashes. 

Numerous studies show that the seat belt, when worn, 1S 

effective in doing this. 

Seat belt legislation is a health promotion measure aimed 

at encouraging Car occupants to wear seat belts and by so 

doing modifying or preventing the consequences of motor 
• 

. 

vehicle accidents. Seat belt legislation was 
. 

introduced 

in the Republic of Ireland seven years ago. As yet, no 

scientific study of seat belt effectiveness has been carried 
. 

out. The proposed research hopes to address this issue. 

The question might be asked "how feasible is the porposed 

research?" The answer is that it is very feasible. The 

study sample Data collection • 
1S well defined and accessible . 

should not prove a problem once co~operation of hospital 
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personnel and patients has been obtained. The form used 

for data collection lS desi~ned for clarity and ease of use. 

There should not be problems regarding attrition from study 
, 

sample, as all data will be collected at one point in time 

for each patient, i.e. when patient is first seen In accident 

unit. The proposed time period of the study lS one year, 

which lS not too long. Data analysis can be simplified by 

use of computer. Finally, this is not a costly study. 

For all these this • 
lS a feasible study. reasons, 

Of course, the proposed research is not without limitations:-

Firstly, there are limitations in relation to the variables • 

being measured (seat belt use, severity of injury, fatality). 
, 

There may be instances when it will not be possible to 

ascertain whether or not a person was wearing a seat belt 

in a crash; these persons will have ,to be omitted from the " 

study analysis. As regards measurement of injury severity, 

observer bias cannot be avoided because different casualty 

officers will be involved in data collection • 

• 
Secondly, 

. 
lS limited by the fact that crashes of the study 

different severity are not taken into consideration in 

making comparisons of injury severity. Crashes of different 

severity will result in injuries of different severity 

regardless of seat belt use. Ideally, effectiveness of 
, 

seat belt ,use should be ~ompared separately for different 

degrees,of crash severity. Omitting to control for crash severity 

can lead to either under-estimation or over-estimation of 
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seat belt effectiveness. Severity of injury sustained was not 

controlled for for reasons already explained - but 

perhaps this could be done in another study later). 

Thirdly, this study 1S limited because of the fact that 

it is hospital based. Persons uninjured or who sustain 

only minor injuries in a crash are unlikely to present to 

hospItal. The uninjured will, therefore, be under-

represented in the study s~mpl~. Study results, therefore, 

will under-estimate the overall effectiveness of seat belt 
. 

use. (There will also be some fatalities who are not 

brought to hospital; their omission from the study sample 

could lead to either under-~stimationor over-estimation 

of overall effectiveness of seat belt use). 

Some of the above limitations affect the application of .. 
. 

results of research:- results can only apply to the 

population of front seat motor vehicle occupants in;olved 

1n crashes who come to the accident unit of a hospital as 

a result of the crash . (Also, the results of research may 
.. 

be more applicable to the study population inside built-up 

ar~as than outside built-up areas - this is so because of 

the location chosen for the study). 

With due regard to the above limitations, the results of 

the research should, nevertheless, give a reliable measure 

of the effectiveness of seat belt use in reducing risk of 

60 
. . 

.. 

, 
, 



death and severity of injury 1n a crash. Also, when 

seat belt wearing rate is taken into consideration, results 

of ~esearch can help evaluate the effectiveness of seat 
, 

bel t legislation in the Republic of Ireland - at least for 

a sub-section of accidents involving motor vehicle occupants .• 

It 1S worth noting that the data collected 1n this research 
. -" . .-. 

1S very detailed and specific in relation to injury severity. 

This data can be used for other purposes besides that of 

the proposed study. For example, it can be used to analys~ 

the pattern of injury resulting from motor vehicle accidents. 

This thesis has been confined. to the evaluation of the 

effectiveness of seat belt legislation in reducing the 

severity of injury and risk of death for front seat motor 

vehicle occupants involved 1n crashes. Li t tle hal> been 

said about rear seat motor vehicle occupants. There is 

evidence from studies 1n other countries that rear seat 

vehicle occupants could well benefit from seat belt use 

(Dejeammes et al., 1985). It should be borne in mind, too, 

• that the unrestrained rear seat occupant can act as a 

missile 1n a crash situation and so kill or seriously injure 

a front seat occupant . 

. 
It 1S time that legislation In this country extended to 

mandatory equipment and use of seat belts in rear seats. 

To conclude, here is a quote from Avery (1984). 

"The ultimate conclusion of seat belt legislation 
is the safe carriage of all car occupants all of 

the time." 

61 

• 

• 

• 

" r· 
l ,. 



," '., 

APPENDIX ,A,,' 
. ' 

TRENDS IN ACCIDENTS 

, . __ . _ ... ----_._-

300 

.. 

, ;.01--,- -- Car Users 

...... ..J •• -
'--..l; , 

-200 

, 
; 

. . 

100 

Motor Cyclists 
I I ._,. - _ .. ..,._. I, 
, . 

Pedal Cyclists 

a 

. . 

.' 

. · . . , . · 
. 

-" .._ ..... r--..s ' 
" ,.'~ 

• 

. 
. -- . 

• • ' . 
· . - . . 

. 

._. --t I 

I 
! 
• 

, I . , 
I 

19751976 1977 1978 1979 1980 1981 1982 1983 1984 

Year 

. Persons Killed by Road User Type 1975 - 1984 

CASUALTY RATES (1984) IRELAND 

Seat Belt Usage Killed Injured .Uninjured Total % 

• • 

Car Drivers .' 

, Seat Belt in Use 33 1151 14B6 2670 43.4 
Seat Belt Not in Use 52 642 348 1042 16.9 

.: Not Stated 24 592 1829 2445 J 39.7 

TOTAL 109 2385 3663 6157 100.0 

Passengers Ifront seat) 

," . Seat Belt in Use • 13 584 n.a. • 597 43.4 . 
, 

. ,: Seat Belt Not in Use 29 432 n.a. * 461 33.5 , 
,.', , ' Not Stated 13 304 n.a . • 317 ' 23.1 

• • 
. 

,,;<' , TOTAL 55 1320 • 1375 100.0 ,' .. n.8. 

Users of Cars Involved in Fatal and Injury Accidents Classified by Seat Belt Usage. 

, *n.a. in this and following tables: not available. 
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APPENDIX B.1 

DUBLIN HOSPITALS TAKING PART IN THE ACCIDENT 

• 

AND EMERGENCY SCHEME 

NORTH CITY 

o JERVIS STREET 
HOSPITAL 

f) MATER 
HOSPITAL 

~ ~~~~R~N~~~~AL 
9 ST. LAURENCE'S 

HOSPITAL 
.. -

SOUTH CITY 

MEATH 
HOSPITAL 

• 

DR. STEEVENS' 
HOSPITAL 

ST. JAMES'S 
HOSPITAL 

ST. VINCENT'S 
HOSPITAL 

63 

., 



··x • , 
• 

. . ::, .. 
~ · . 
• -. • , 

>; 
. .. 
~ 

::; 

> 

APPENDIX 

~ . 
'. " . -.; 

.. 
: .' 

.. 

... 
, : Ii' . 

, 

B • 2 HAP INDICATING HOSPITAl,S 

/ ,. 



APPENDIX B.3 

MAP SHOWING EASTERN HEALTH BOARD AREAS 

Northern Ireland 
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I, /5 9am/')am 

,)/6 ')"m/9"m 

G/7 ,)am/9am 

7/8 ')~m/9am 
---' 

B/9 ')"m/93m 

9/10 9am/'lam 

10/11 9am/"am 

.11/12 9am/9am 

12/1) 9am/9am 

1 J /14 9am/9am 

9"m/9am 

9i\m/')am' 

.. ' ,'16/17 ')am/9am 
, 

• 7/18 9am/9am 
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9am/9am 

~)unl/(I~\m 
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, 
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APPENDIX B.4 

TRIAL ROSTER FOR DUBLIN HOSPITALS 

(With Dr.' Steevens And Meath lloepitale Combining 
On The South City Rota') 

SOUTH CITY I!OSPITAl,S NORTH CITY HOSPITALS 

Dr. Steevens/The Meath James Connolly Memorial 

st. James I'S The Mater 

St. Vincent's Jervis st. 
, 

Dr. Steevens/The Meath ·Jervis St. 

St. James's St. Laurence's 

St. Vincent's The Mater 

Dr. Steevens/The Meath James Conn»lly Memorial 
--_._-----------

St. James's The Mater 

St. Vincent's Jervis St. 

Dr. Steevens/The Meath St. Laurence's 

St. Vincent's St. Laurence's 

St. James's James Connolly Memorial 

Dr. Steevens/The Meath Jervis St. 
, 

st. James's Tlje Mater 

St. Vincent's Jervis st. 

Dr. Steevens/The Meath St. Laurence's 

St. James's James Connolly Memorial 

Dr. Steevens/The Meath James Connolly Memorial 

St. Vincent's The Mater 

St. JHmes's St. Laur'("nce '::1 

St. Vincent's Jervis SI;. 

Dr. Steevena/The Meath St. Laurence's 

St. James's James Connolly Memorial 

: St. Vincp.nt's The Mater 

Steevens/The 
, 

• Dr. Meath The Mater 
" 

St. Vincent's Jervis St. 
-

St. James's James Connoll Memorial 

Dr. Steevens/The Meath St. Laurence's 
, 

St. James's James Connolly Memorial 

St. Vincent's The Mater 
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• 

Weda/Thurs -_._--,-_. __ .. ,.-
Thurs/Fri 

Fri/Sat 
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Sun/Mon 

Mon/Tuea 

Tuea/Weds 

Wcds/Thurs 

Thurs/Fri 
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Fri/Sat 
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APPENDIX C.1 

Code No. of Patient / 7 I 7 7 Hospital Code No. I I I I I 

Name of Patient: ................................ .. 

Address: ................................................... .. 

............................................................ 

........................................................... 

Age: .............. . 
Sex: .............. .. 
Marital Status: . .. . . . . .. . . . . . . . . . . . . . 
Occupation: 
........................................... 
Da te: .......................... . 
Time of Arrival: •••.•..••••• 

Investigations Disposal 

1 . Discharge 
2. Discharge 

Source of Patient 

1. 
2. 

Scene of crash 
Transfer from 
hospital . 

Sent by G.P. 

.-
another 

3. 
4. Came on own initiative 

Transport to Hospital 

1. Ambulance 
2. Own transport 
3. Walked 

CJ 5. O.P.D. 
to GP I 7 6. Admit· 

3. Review ALE / 7 7. Transfer 
4. Fracture Clinic L / B. Fatal 

Diagnosis 

Speciali t)! 
Treatment 

1. General / 7 7. Urology surgery 

, 

! / 

L / 
I I 
/ / , 

(f 

." L / 
I /' 

I 7 
/. 7 
/ 7 
/ 7 

/ /. 
2. Orthopaedic L 7 B. Obs./Gyn. L 7 
3. Neurosurgery / 7 9. Eyes / 7 
4. P lastic-maxillo 10. ENT L 7 

facial I 7 11 • Dental L 7 
Time of Discharge 5. Cardio Thoracic 12. Other / 7 

from AlE: ............. surgery / 7 
Signature of Doctor: 6. Respiratory/ 
............... ' .............. Intensive Care L 7 

Motor Vehicle Reg. No. 

Date of Accident: .................... . 

No. of occupants in same car as 
patient L 7 

Time of Accident: .................... . 
Location of Accident:.; .•••••••••••••• 

Garda Station where accident 
Reported: ................................ . 

Situation of Accident: 1. RTA L 7 
2. Other I 7 

Other road users invol ved: 
1. Pedestrian 
2. Motor cyclist 
3. Cyclist 
4. None of these 

Seating Position of 
Patient: I 

L 7 
L 7 
I / 
CJ 

-

, . 

External Cause of Injur)! 
1 • Motor vehicle crash (1 vehicle) L 7 

Seat Belt Available -
1. Yes 7 l 

Seat Belt I n Use 
1. Yes Z 7 

2. Motor vehicle crash (2 " ) I.. 7 2. No L 7 2; No 0 
3. Motor vehicle crash'( 2 " ) L I 3. Unknowv' :7 3. Unkncwn l 7 

Ejection: 1 • Yes L I 
I 2. No L 

Mot~r vehicle patient occupied 
1. motor car 
2. light goods vehicle 
3. other / I 

3.11nknowri I 
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APPENDIX C.2 

Code No. of Patient / / 7 7 7 

External Head 

1 - Face I. Z I 1 - Skull, Brain I. Z 7 - -
2 Scalp !. Z 7 2 Face, Malar - -- - !. Z / 3 - Neck / 7 7 Bone, Cheek -

/ ! 7 Face, Maxilla" !. 4 - Chest 3 -- - 7 7 5 - Abdomen !. I 7 Mouth -
6 - Back: Spinal 4 - Face, Mandible, I. - ! Z 7 - 7 I Paraspinal Chin 
7 - Upper limbs I. Z 7 5 - Eye, Orbit / Z 7 - -
a Lower limbs ! 7 I 6 Nose / 7 7 - -- -
9 Genitalia / Z 7 7 Ear !. Z / - -- -

Thorax Abdominal & Pelvic Contents 

1 - Lung, pleura, I 1 - Stomach / 7 I - / Z -
Bronchus 2 - Small Bowel / / 7 -

2 - Heart, 3 - Large Bowel !. Z 7 - / I I -
Pericardium 4 Liver / !. I --

3 - Oesophagus / Z I 5 - Spleen / Z I - -
4 - Major Arteries / Z 7 6, - Kidney,Ureter / Z 7 - -
5 - Major Veins I Z Z 7 - Bladder I.. Z I - -
6 - Chest wall- a - Genital Organs I Z 7 - / !. I -

bones 9 - Other I Z I -, 

7 - Chest wall - - I I.. 7 soft tissue 
a - Diaphragm I. Z 7 -

Extremities , 

• 
1 - Thumb, Hallux ) I Z I -
2 Index/2nd toe ) including / Z I --
3 Middle/3rd toe) MP Joint I 7 7 --

,4 Ring/4th toe ) / I.. 7 --
5 - Little/5th toe) / I I -
6 - Hand/foot, including wrist/ankle ! 7 7 -
7 - Forearm/leg, including elbow/knee / 7 7 -
a - Arm/thigh, including shoulder/hipl. / / -
9 - Collar Bone/Pelvis / 7 I -

'S - Scapula I 7 7 - , 

T:il2e of Injury' 
A - Abrasion I - Intracranial lnJury - -
B - Burn (concussion, head injury) -
C Contusion J Ligament . . - - lnJury - -

,D Dislocation t1 Muscle 
. , - - lnJury - -

E Emphysema (Surgical) N Nerve - - lnJury - -" ' F - Fracture P - Perfora,tion - -• 
, ' G Foreign Bodv Q Pneuma (thorax etc. ) - -- -

"H Haemorphage R Rupture - -" - -
haemothorax hvphaens 
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Neck 

7 1 - Decapitation '!.' 7 -
2 Oesophagus 

, 

I I 7 --
3 '= Pharynx L 7 7 
4 Laryax, • -

I 7 7 , 

Trachia 
5 - Thyrrii'd of. Z I -
6 - Vessels L L 7 - • 
7 - Nerves / Z 7, -
a - Musculo-- I Z 7 Skeletar 

Spine 

1 - Cervical)with- I. Z 7 -
2 - Thor'acic) out I.. Z 7 -
3 - Lumbar )cord cr !.- Z I, -
4 - Sacral )nerve !. / 7 -

lnJury 
5 - Coccygeal / Z I -
6 - Cervical)with I.. I I -
7 - Thoracic)cord !. Z 7 -
a - Lumbar lin- I.. 7 I -

)jury 2 ? 9 - Sacral / -

Abbreviated Injury Scale 

0 - No lnJury -
1 Minor . . - lnJurv -
2 Moderate • • - lnjUry -
3 Severe . . - lnJury -
4 - Serious lnJury -
5 - Critical to life -
6 - Currently unsurvivable -

S - Sprain -
T - Tendon lnjUry -
V Vessel lnjUry --
W Wound --
X No 

. . shock - lnJury --

, ' 

, 
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APPENDIX C.3 

To Doctor on Duty In Accident/Emergency Department 

Note on Study 

The purpose of collecting this accident data is to evaluate the 

effectiveness of seat belt useln reducing the severity of injury 

and the risk of death In a crash. 

Some form of objective assessment of the degre·e of injury lS essential 

to the study. 

In 1974, in the United States, a system was introduced by Baker et al. 

quantifying severity of injury. This system was the Abbreviated 

Injury Scale. The Abbreviated Injury Scale is widely used and lS 

internationally accepted. The Abbreviated Injury Scale is the method 

used in this study to assess severity of injury. 

Explanation of Abbreviated Injury Scale 

In this system, seven body reglons are defined. 

Injuries in each body region are scored according to a code. 
• 

The code ranges from a score of 1 to a score of 6. 

A score of 1 implies a minor lnJury. 

A score of 6 implies a maXlmum injury, which lS unsurvivable In the 

light of present knowledge. 

Scores between 1 and 6 imply injuries of increasing severity. 

Scores ~ 2 roughly correspond with serious plus fatal injuries •. 
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The Abbreviated Injury Scale can be used to evaluate the total 

pattern of injury in a patient. This is done by using A.I.S. to 

calculate Injury Severity Score. 

The Injury Severity Score for anyone patient is the sum of the-squares 

of the highest A.I.S. Score in each of the three most severely injured 
-

areas of the body. An Injury Severity Score of 75 is the highest 

Injury Severity Score possible. 

Injury Severity Score correlates with mortality, length of hospital 

stay and degree of permanent disability, provided the age of the 

patient is taken into account. 

Note on filling In forms 

Page ,1: Please write in details on left hand side of Page as indicated. 

It is sufficient to place tick in Box opposite appropriate 

variables on right hand side of page. 

Page 2: Indicate anatomical site or sites of lnJury In each body reglon 

bY'putting circle around identifying number. 
, 

Select appropriate "letter" code for type of injury and place 

in 1st Box opposite anatomical site. 

Select appropriate A.I.S. score and place in 2nd Box opposite 

anatomical site of lnJury. 
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APPENDIX D 

STUDY OF SEVERITY OF INJURY IN RELATION TO SEAT BELT USE 

CODING INSTRUCTIONS 

Each person to be glven a unique study number. 

Record 1 

Col. No. . . 

1 4 Patient Code 

5 Recorj within case identifying numoer 

6 Hospital code 

7 - 15 County of residence 

16 - 1 7 Postal district number if resident ln Dublin 

18 - 19 Age (Code -1 = missing) 

20 Sex Code No. 

Male 
Female 
Missing 

21 Marital Status 

Married 

22 

23 - 28 

29 - 32 

( 

Single 
Widowed 
Other 
Missing 

, Occupation 

Higher professional and administrative 
Employers ln industry and retail trades 

and the lesser professions 
Skilled occupations 
Partly skilled occupations 
Unskilled occupations 
Missing 

Date 

Time of arrival 

71 

•• 

1 
2 
9 

1 
2 
3 
4 
9 

1 

2 
3 
4 
5 
9 

, 
I 
• , 

., , 

, 
i 
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, 
I 

, 
, 
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Col. No. 

33 

34 

35- 38 

39 

40 - 41 

42 - 43 

Source of patient 

Scene of crash 
Transfer from another hospital 
Sent by GP 
Came on own initiative 
Missing 

Transport to Hospital 

Ambulance 
Own transport 
Walked 
Missing 

Time of Discharge from A/E 

Disposal 

Discharge 
Discharge to GP 
Review in AlE 
Fracture Clinic 
O.P.D. 
Admit 
Transfer 
Fatal 
Missing 

Speciality: General Surgery 

Applicable 
N/A 
Missing 

Speciality: Fracture, Orthopaedic 

Applicabl e 
N/A 
Missing 

. . 

. --

44 - 45 ' Speciality: Neurosurgery 

46 - 47 

48 - 49 

Applicable 
N/A 
~lissing 

Speciali ty: 

Applicable 
N/A 
Missing 

Speciality: 

Applicable 
N/A 
~1i ss ing 

Plastic - Maxillo - facial 

Cardia-Thoracic Surgery 

72 

, 

. ~-.c--.-

-.... ' 

1 
2 .-
3· ... __ .-. 

9 

1 
2 
3 
4 
5 
6 
7 
8 
9 

01 
-1 
99 

02 
-1 
99 

03 
-1 
99 

04 
-1 
99 

05 
-1 
99 

-

, 

j 
• 
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~ '.... . • 
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Col. No. 

50 - 51 Speciality: Respiratory/Intensive 
Care 

Applicable 
N/A 
Missing 

52 - 53 Speciality: Urology 

Applicable 
N/A 
Missing 

54 - 55 Speciality: Obstetrics/Gynaecology 

Applicable 
N/A 
Missing 

56 - 57 Speciality: Eyes 

Applicable 
N/A 
Missing 

58 - 59 Speciality: E.N. T. 

Applicable 
N/A 
Missing 

60 - 61' Speciality: Dental 

Applicable 
N/A 
MIssing • 

62 - 63 Speciality: Other 

Applicable 
N/A 

• Missing 

64 - 73, Motor vehicle Registration No. 
, .. , 

. ~. 
, ,0 " 

,0. ". . ..:' 
Missing 

74 - 79 Date of Accident 
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Code No. 

06 
-1 
99 

07 
'-1 
99 

08 
-1 

,99 

09 
-1 
99 

10 
Tl 
99 

11 
-1 
99 

1 2 
-1 
99 

9999999999 

• 

, 

\ , 
I 

I , 
, , , 

l 
I 
I 
I , , 

, 
I' 

i 

I' 
I 
I 
" • , 

" , I 
\' , , 

, 

l' ; 
\ 

t 

i 

, , , 
, j 
$ 



--. -" . - ~ ... 
• . - -

-'_",,-: "f",:' 
~" .', -'<. .," 

• 

Record 2 

• 
• • • • 

, 
-~ ""-' ~.~ ->. '; 

'. .. " '- .. " , 

, . 

-, . '. Col. No. Code'.No. 
-.'';"X-' " 

1 4 Patient code , ' 

5 Record within case identifying number , , 

6 - 9 Time of accident 

10 - 18 Location of accident county 

Missing 9999999.99 

19 - 20 Postal district no. if accident in 
Dublin area 

N/A 
Mi ssing 

21 Situation of Accident 

Road traffic accident 
Other 
Missing 

22 External cause cif injury 

Motor vehicle crash 
Motor vehicle crash 
Motor vehicle crash 
Missing 

- 1 vehicle 
2 vehicles 

- 2 vehicles , 

23 Motor vehicle in which patient occupant· 

Motor car 
Light goods vehicle 
Other 
Missing 

24 No. of occupants In same vehicle as patient 

25 - 26 Other road user(s) involved - pedestrian(s) 

Applicable 
• 

N/A 
Mis si ng 

27 - 28 Other road user(s) involved - mo fa r 
cyclist(s) 

Applicable 
N/A 
Missing 

29 - 30 Other road user( s) involved cyclist(s) 

. ' Applicable 
N/A 
Missing 
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1 
99 

1 
2 
9 

1 
2 
3 . 
9 

1 
2 
3 
9 

01 
-1 
99 

02 
-1 
99 

03 
-1 
99 

, 
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• 

Col. No. 

31 Seating position of patient In vehicle 

Driver 
Front seat passenger 
Rear seat passenger 
Missing 

32 Seat belt available 

Yes 
No 
Unknown 
Missing 

33 Seat belt In use during crasn 

Yes 
No 
Unknown 
Missing 

34 Ejection In crash 

Yes 
No 
Unknown 
Missing 

No. of injuries to external reglon 

-.~ > 

Code No. 

1 
2 
3 
9 

1 
2 
3 
9 

1 
2 
3 
9 

1 
2 
3 
9 

N/A -1 

36 - 37 

38 - 39 

40 - 41 

42 - 43 

44 - 45 

46 - 47 

48 - 49 

No. of injuries to head reglon 

N/A 

No. of injuries to neck reglon 

N/A 

No. of injuries to thorax reglon 

N/A 

No. of injuries to abdomen - Pelvic 

N/A 

No. of injuries to splne reglon 

N/A 

No. of injuries to extremities region 

N/A 

Anatomical site of 1st external injury 
noted 

T5 

-1 

-1 

-1 

-1 

-1 

-1 

• 

• 



Col. No. 

50 - 51 

52 

53 - 54 

55 - 56 

57 

58 - 59 

60 - 61 

62 

63 - 64 

65 - 66 

67 

68 69 , , , 

I 
70 71 -

72 

, 

73 - 74 

75 - 76 

77 

'-
. . .. 

" 

Type of 1st external injury noted. 

Severity of 1st external injury noted 

,," , , , 
~_ J_ ~::.:. 

. . ; 

" " Ana tomical site 0 f 2nd external i nj ury noted,;_;:" 
:::-,\; 

'.,. .~ ,," 

Type of 2nd external injury noted. 

Severity of 2nd external injury noted. 

- ,. ''.l~1 , 
.;'.. .' . 

- ~ _. __ -~ -c;.-

, . - ;.' .. 
" . " 

, " ,-------- ~ -, -;.'. 
- - -"''-;--' .. - . 
. ~- --, .. - .-- . 

< ' 

Anatomical site of 3rd external injury noted. 

Type of 3rd external injury noted. 

Severity of 3rd external injury noeed. 

Anatomical site of 1st head injury noted. 

Type of 1st he,ad injury n,oted. 

Severity of 1st head injury noted. 
'. 

Anatomical site of 2nd head . . noted. ~nJury 

TYr?e of 2nd head . , 

noted. ~nJury 

Sever'ity of 2nd head'injury noted. 

Anatomical, site of 3rd head injury noted. 

Type of 3rd head injury noted. 

Severity of 3rd head injury noted. 
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, 
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I 

• 

, 

" 
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Record 3 

Col No. 

1 - 4 Patient code 

5 Record within case identifying no. 

I 

6 7 Anatomical site of 1st neck . . 
noted. lnJury 

8 7 Anatomical site of 1st neck . . 
noted. lnJury 

10 Severity of 1 st neck injury noted. 

11 - 12 Anatomical site of 2nd neck injury noted. 

13 14 Type of 2nd neck injury noted. 
. 

15 Severity of 2nd neck injury noted. 

16 - 17 Anatomical site of 3rd neck injury noted. 

18 - 19 Type of 3rd neck injury noted. '. 

20 Severity of 3rd neck injury noted. 

• 

21 - 22 Anatomical site of 1st thoracic injury noted. 

23 - 24 Type of 1st thoracic injury noted. 

25 Severity of 1st thoracic injury noted. 

26 17 Anatomical site of 2nd thoracic injury noted. 

28 - 29 Type of 2nd thoracic injury noted. 

30 Severity of 2nd thoracic injury noted. 

31 32 Anatomical site of 3rd thoracic injury noted. 

33 - 34 Type of 3rd thoracic injury noted. 

35 Severity of 3rd thoracic injury noted. 

77 



, 

Col. No. 

36 - 37 

38 - 39 

\ 

Anatomical site of 1st injury to abdomen 
and pelvic contents noted. 

Type of 1st injury to abdomen and pelvic 
contents noted. 

40 Severity of 1st injury to abdomen and pelvic 

41 - 42 

43 - 44 

contents noted. 

Anatomical site of 2nd injury to abdomen and 
pelvic contents noted. 

Type of 2nd injury to abdomen and pelvic contents 
noted 

45 Severity of 2nd injury to abdomen and pelvic 

46 - 47 

48 - 49 

50 

51 - 52 

53 - 54 

55. 
, 

56 - 57 

58 - 59 

60 

61 - 62 

63 - 64 

contents noted. 

Anatomical site of 3rd injury to abdomen and 
pelvic contents noted. 

. , 

Type of 3rd injury to abdomen and pelvic contents 
noted; 

Severity of 3rd injury to abdomen and pelvic 
contents noted. 

~'" 

Anatomical site of 1st spinal . . noted. lnJury 

Type of 1st spinal . . 
noted. lnJury 

Severity of 1st spinal injury noted. 

Anatomical site of 2nd spinal injury noted. 

Type of 2nd spinal injury noted. 

Severity of 2nd spinal injury noted. 

Anatomical site of 3rd spinal injury noted. 

Type of 3rd spinal injury noted. 

65 Severity of 3rd spinal injury noted. 
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Col. No. 

66 - 67 

68 - 69 

70 

71 - 72 

73 - 74 

'. 

Anatomical site of 1st injury to extremities 
noted. 

Type of 1st injury to extremities noted. 

Severity of 1st injury to extremities noted. 
, . - ... --

--' - '---

An~tomical site of 2nd injury to extremities 
noted. 

Type of 2nd injury to extremities noted. 

75 Severity of 2nd injury to extremities noted. 

76 - 77 

78 - 79 

80 

'Anatomical site of 3rd injury to extremities 
noted. 

Type of 3rd injury to extremities noted. 

Severity of 3rd injury to extremities noted. 

79 
I 

I 



,,' . " 

• -';.::.t '\ ' .. '" ~ ') .,. 
Of -

i 

• 

The following coding system applies to data coded ~n 

Record 2, Col. 48 to Record 3, Col. 80. 

Anatomical Site of Injury in Body Regions 

External Head . Neck 

Code Code Code 

01 Face 01 Skull , Brain 01 Decapitation 
02 Scalp 02 Face 02 Oesophagus 
03 Neck Cheek 03 Pharynx 
04 Chest 03 Face 04 Larynx,trachia 
05 Abdomen Maxilla, mouth 05 Thyroid 
06 Back (Spinal, 04 Face (Mandible, 06 Vessels 

Paraspinal chin) 07 Nerves 
07 Upper Limbs 05 Eye Orbit 08 Musculo Skeletal 
08 Lower Limbs 06 Nose. 
09 Genitalia 07 Ear 
-1 N/A -·1 N/A -1 N/A 

Thorax Abdominal and Pelvic Contents 

Code Code 

01 Lung, Pleura, 01 Stomach 
Bronchus 02 Small Bowel 

02 Heart, Pericardium 03 Large Bowel 
03 Oesophagus 
04 Major Arteries 
05 Major Veins 
06 Chest wall bones 
07 Chest wall - soft 

tissue 
08 Diaphragm 
-1 N/A 

Spine 
• 

Code 
01 Cervical)without 
02 Thoracic) cord· 
03 Lumbar ) . . 

~nJury 

04 ·Sacral ) 
05 Coccygeal 
06 Cervical ) with 
07 Thoracic ) cord 
.08 Lumbar ) . . 

~nJury 

09 Sacral ) 

-1 N/A 

04 Liver 
05 Spleen 
06 Kidney ureter 
07 Bladder 
08 Genital organs 

09 Other 
-1 N/A 

Extremities 

Code 
01 
02 
03 
04 
05 
06 
07 
08 
09 

SeA) 
-1 

80 

Thumb, holding 
Index/2nd toe 
Middle/3rd toe 
Ring/4th toe 
Little/5th toe 
Hand/foot including wrist/ankle 
Forearm/leg including elbow/knee 
Arm/thigh including shoulder/hip 
Collar Bone/Pelvis 
Scapula· 
N/A . 



i, 

TYPE OF INJURY, 

Code Code 

ABBREVIATED INJURY SCALE 

Code 

0 No . . 
lnJury 

• 

1 Minor 
• 

2 Moderate . 

3 Severe 

4 Serious 

5 Critical to Ii fe 

6 Currently unsurvivable 

7 Missing 

8 N/A 
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APPENDIX E 

, 
If\ t ,:1l{1 ITt-' o "'I\-Q.. 
iNtRODUCTION TO FATALITY RATES 

N'Jmber of Road Deaths 
1982 1983 

n.a. not available 

• years earlier than 1983 

1 deaths occurring within 6 days of the accident 

2deaths occurring within 1 year of the accident 

Source: Worid Road Statistics (LR.F. Washington) 

, 

, 
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Deaths per 104 

population 

, 

Deaths per 108 Veh, 
Kilometres 

• 
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