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has 

a 

SV'c:T.::>m can form the 

effects of ... )\ ...... .,;;:0'1'11 

to 

if not more so, 

endemic 

rail 

on the of 

of research that documents 

more for 

in 

ii 



Univ
ers

ity
 of

 C
ap

e T
ow

n

I, Richard 

on 

declare that work on this dissertation is 

where 

the whole work nor any 

or is to be submitted for another in this or 

indicate 

is 

other 

the 

the or 

Town to for the 

of the contents in 

of 

manner 

iii 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Abstract.... .... ................................... ......... ........ . ................................................... 1 

Declaration .................................................................................................................. iii 

List of 

......................................................................................................... iv 

................................................................................................................. vii 

List of Tables ....... ....................... ......... ..... ........................... ..... ...... .... ..... ...... ... .. viii 

List of .......................................................................................................... ix 

List of Abbreviations ....................................................................................................... x 

1. INTRODUCTION..................................... ................... .. ......................................... 1 

1 1. . .... ........................ .............. .. ........................................................ 1 

research in South Africa ............................................................. 1 

1.1.2. Non-natural surveillance in Town ............................................... 2 

1.1.3. Problem statement.. ........................................................................................... 3 

1.2. Aims ....................................................................................................................... 4 

1.3. ................................................................................................................ 5 

1.4. Overview of the Dissertation ................................................................................... 5 

2. LITERATURE REViEW ....................................................... . ..... .. ................... 6 

3. METHODS........ ........ ..... .... .......... ....................... ......... ........... .......................... .. 13 

3.1. n ........................................................................................................... 13 

3.2. Data Sources .......................................................................................................... 14 

3.3. Data Collection ........................................................................................................ 14 

3.4. and Sa ....................................................................................... 15 

3.4.1. Exclusion criteria .............................................................................................. 15 

3.5. Data .................................................................................................... 16 

3.5.1. Death and of death .......................................... 17 

3.5.2. Sex .................................................................................................................... 17 

3.5.3. .. ................................................................................................................. 18 

3.5.4. Race ............ . ................................................................................................ 18 

3.5.5. Date and of death .... ............................................ ..... .. ......................... 18 

3.5.6. of week ............................................................................................... 18 
3.5.7. Time of ............................................................................................. 19 

3.5.8. Mechanism of death ................ .............. .......... . ....... .. ................................. 19 

3.5.9. Blood alcohol concentration ............................................................................... 19 

3.6. Data 

3.7. 

......................... . ....................................................................... 20 

................................ ................... .. .......................................... 20 

3.B. Ethics....... ........ ......... ........... ...................................... .. ................................... 20 

3.9. Data ............................................................................................................. 21 



Univ
ers

ity
 of

 C
ap

e T
ow

n

4. RESULTS .................................................................................................... .......... .23 

4.1 Selection of Cases .................................................................................................... 23 

4.2. of BAC with Variables ...................................................... 24 

4.2.1. BAC and year of death ...................................................................................... 25 

4.2.2. BAC and sex ...................................................................................................... 26 

4.2.3. BAC and ..................................................................................................... 27 

4.2.4. BAC and race ................................................................................................... 28 

4.2.5. BAC and of week ............. . ..................................................................... 29 

4.2.6. BAC and time of death .................................................................................... 31 

versus MV Fatalities ..................................................... 32 4.3. Rail 

4.4. Rail versus MV Driver Fatalities ............................................................. 34 

4.5. Rail Pedestrian versus MV Pedestrian Fatalities .................................................... 36 

5. DiSCUSSiON............. .............. .. ... .................. .......................... . .................. 39 

5.1. of results ............................................................................................ 39 

5.2. limitations ...................................................................................................... 43 

5.3. The role of alcohol .............................................................................................. .48 

6. CONCLUSION ........ ........... ........................ ............ .. ........................................... 50 

REFERENCES ............................ .. ......... ................................................ 51 

APPENDiCES ................................................................................................................. 59 

v 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1. Relative collision risk / BAC ............................................................................ 10 

2. Distribution of BAC level cause of death ................................... 25 

vi 



Univ
ers

ity
 of

 C
ap

e T
ow

n

Table 1. size .......................................................................... 16 

Table 2. of variables....... ................ .............................................. 17 

Table 3. Number of cases excluded ......... .. . ........................................ 23 

Table 4. of intoxicated fatalities cause of death and of death ........ 26 

Table 5. of intoxicated fatalities cause of death and sex ....................... 27 

Table 6. of intoxicated fatalities cause of death and .. ..................... 28 

Table 7. of intoxicated fatalities cause of death and race ...................... 29 

Table 8. of intoxicated fatalities cause of death and of week .......... 30 

Table 9. of intoxicated fatalities cause of death and time of death ........ 31 

Table 10. Distribution of BAC rail and MV 
fatalities ......................................................................................................... 32 

Table 11. ORs for rail fatalities ................... 32 

Table 12. characteristics of rail and MV 
fatalities ......................................................................................................... 33 

Table 13. model for rail fatalities ..... 33 

Table 14. ORs for male and female fatalities. . ........................... 34 

Table 15. Distribution of BAC among rail and MV driver fatalities .... 34 

Table 16. ORs for rail fatalities ................... 35 

Table 17. Univariate for rail and MV driver fatalities ....................... 35 

Table 18. model for rail and MV driver fatalities ............ 36 

Table 19. Distribution of BAC rail and MV 
fatalities ......................................................................................................... 36 

Table 20. ORs for rail and MV fatalities ................... 37 

Table 21. Univariate for rail and MV fatalities ............... 37 

Table 22. ression model for rail and MV fatalities ..... 38 

Table 23. size for rail vs MV driver fatalities ...................... .43 

Table 24. size for rail vsMV fatalities ............... 44 

vii 



Univ
ers

ity
 of

 C
ap

e T
ow

n

1 - NIMSS data collection form 

2 - UCT Ethics Committee 

3 - Metrorail / MRC research 

ix 



Univ
ers

ity
 of

 C
ap

e T
ow

n

AGECAT - of deceased variable 

BAC - blood alcohol concentration 

CERSA - Centre for Research in South Africa 

CSIR - Council for Scientific and Industrial Research 

DOW­

DUI-d 

of week variable 

undertheinfiuence 

MRC - Medical Research Council 

MV - motor vehicle 
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NTRP - National Trauma Research LJrl'\,nr'" 
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1. 

1.1. 

1.1.1. research in South Africa 

Between 1980 and 1998 six articles in the medical literature 

to in South Africa & 1 1 1981 ; 

Lerer & & of 

local data revealed 116 fatalities in the of which 

most of the victims were males 1991). A at Groote 

Schuur revealed that more than half of all train affect those under 

the of with a cost of and rehabilitation & Anderson, 1 

The National Trauma Research of the Medical Research Council 

identified an un number of in the 1990 

and as a area for trauma research Trauma 

Research The data also the ""o"on",, of 

with more than 30 of incidents Peden, NTRP -

As a result of this anecdotal was initiated in 1993 

the of Health and Forensic of 

and the Research of the Metro 

1 
Rail Services, the Western rail a contractual was 

concluded between Metro Rail Services and the IVIRC to undertake a formal three-

into on the Town rail The initial & 

1 validated and on the results of the 

Three and a half of data collected Metrorail were reviewed and the extent and 

nature of was the interventions for rail-related it 

Metro Rail Services were renamed Metrorail in 1996. 
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was recommended that no of alcohol be allowed on station and that 

alcohol and tobacco be removed from stations to the link of rail travel 

with health and environments. 

Alcohol was identified as one of the main risk factors for 

of all fatalities tested were blood alcohol concentration 

contained a framework for an surveillance 

this 

and recommendations for 

the of control 

1.1.2. Non-natura I surveillance in Town 

In South accidents contribute to the burden of 

terms of the as amended 

that a district su 

of South 

forensic 

1 In 

the current 

or medical 

examine all non-natural deaths. This is not the case in 

are not 

that the benefits of 

law for non-natural deaths. It has 

examination for health been 

surveillance of r ..... "",,,...,,,nt of trauma care are substantial and the 

surveillance et al 

and detect 

evaluate the effectiveness of interventions 

In Town in 1993 

from the state mortuaries at 

Technical on non-natural 

stimulate 

were 

et aI., 1995; Town Non-natural 

collection was funded the MRC and the 

between 1996 and 1998. This 

can a estimate of 

research, and to 

based on 

and Salt River 

the MRC in the 

1 

of Forensic Medicine, 

were 

two 

and data 

of 

the foundation for a national 

2 
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and funded 

of the 

information all 

data 

1.1 statement 

in more 

and 

number of deaths commuter 

rate & 

both 

which is 

violence and 

is ... ",,..,n,V 1. 

that 

more than 60% of the 

1 

between 10 and 

travelled was I"n""rnin 

1 This is an 

as one of the means of 

media which 

occur 

in South 

on 

record 

in South 

the use 

the 

as rail travel is 

& 

the 

not to "drink 

3 



Univ
ers

ity
 of

 C
ap

e T
ow

n

and drive" and , which drivers whose BAC levels exceed the limit 

of OOml lowered to 0.05 g/1 

five after the MRC's 

rail fatalities tested for alcohol 

Alcohol is still advertised at 

on 

and 

stations and drunk 

in the absence of effective barriers next to 

33% of South Africa's 

Surveillance 

continue to access the 

lines in 

communities. Furthermore alcohol is still sold at Town Station and on the 

Line's "buffet-coach". 

is a 

1 

risk factor for 

measures to address the 

research will add to the of evidence that 

and will the enforcement of 

This aimed to show more the between alcohol and 

that the results the risk of all 

would motivate health and authorities to 

Strict selection criteria were used to the 

between fatalities from different modes of 

of the which is 

as an tool that could prove or 

in the 

avenues for 

basis for 

The also tested the 

to include mortuaries in each 

the effectiveness of 

4 
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1 

The of the were: 

1. to measure the number of fatalities that occur in the Town 

in a among five exclusive 

hours: 

• rail 

• rail 

• motor vehicle 

• motor vehicle driver fatalities and 

• motor vehicle 1.1<:;;,..1<:;;;::'" fatalities. 

2. to determine the mean blood alcohol concentration these five 

3. to determine the mean blood alcohol concentration among those fatalities who were 

alcohol 

4. to variables 
2 

sex and race) and to see whether 

are variables for the between blood 

alcohol concentration and the 

5. to the role of alcohol in fatalities 

1 

This dissertation includes a literature review of articles from the MEDLINE electronic 

data and literature on and alcohol and 

related The Method section describes the data sources 

data the and with reference to the 

5 
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exclusion ('nt.:>n!:! used in the 

summarises the 

and cal:;e-Ir;;ormo 

C:IOI'1n".rversus MV driver t",t·",lIti",. 

a of 

It",h", ... ", of the 

Conclusion 

and summarises 

of 

are Ul"" ...... , .... ~.u 

the 

at 

considerable 

of 

in areas 

trauma 

for 

of 

1 

to "' ... " ......... .. 

1 

& 1 

burden on 

data 

BAC and each 

versus MV 

versus MV 

in 

nations where 

C:::umr .... rllco 1 

data 

the 

In 

for one 

have ae1i1eUJDE,a next to 

number of 

& 1 a 

their next of 

intervention crush and 

1 

2 
In this case, race is used as a proxy for n-Ar.nn:nm,j~ status in the absence of a more suitable variable. 

6 
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1991). In a local more than half of all of 

with a cost of and rehabilitation 

affected those under the 

& Anderson 1 

The Medical Research Council conducted a of the local rail 

1995. A detailed technical described the occurrence of 

in 

and 

These included the & areas for intervention 

surveillance as there was a level of 

and the of a framework to health solutions in the form of re-

education and enforcement. Possible risk factors that were identified the 

included 

excessive use of alcohol 

criminal 

& 

behaviour commuters and the 

Some of the 

of their own 

in the technical were 

the 

at stations and on trains. 

commuters on safe 

behavioural its commuters is 

the Public 

to cause economic and 

of commuter and 

were also made to educate 

of the rail 

due to its historical 

was a battlefield the mid-1 

as 

as 

Trains were stoned and 

burned to ensure that calls for and strikes were heeded, and between 

Banks rival taxi associations in violence and intimidation & Louw 

1991). 

Metrorail's limited success in the 

and which show that the 

1 

3 

is borne out 

situation does not 

1 1 

recent statistics 

to have 

The role of 

The MRC extended their research contract with Metrorail until 1998 and continued to monitor rail-related 

7 
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as a 

that more than 

in 

are no other countries. In a 

is 

of their !:I\I".r!:lt'I'" 

but 

Imr,tin,n rates also show 

Traffic 

true of 

remains 

an 

studies have shown that 

death 1 

but no "' ........... ,'" 

and 

& (1 

the amount 

would rank between 1 

et al (1 

between 1 

traffic in 

is believed to 

1 ). It is 

address the 

the 

It 

on 

over 

in terms 

1 

to die 
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Blood ....... ,.,'tr"'lfi" ... is a 'r ............ 'nt of the ... r ... • ...... 'r"'''' ... of alcohol in the 

of 

to consume a 

or the of 

alcohol in men. Women ",,,,.,,,r'" more alcohol men because 

of 

have less of this 

"''''~''''''''''' in 

so 

• 

• 

• 

• 

stomachs. \I\/",m" • ., 

same amount of 

and attE!cts the 

as follows: 

to 00 ml results in 

0.06 in 

0.10 results 

than men and 

in a 

a 

less water in 

in 

and 

and relaxation 

some loss of co~ 

motor I"nn,trnl 

• 00 ml result in loss of consciousness 

in 

motor vehicle drivers and 

limit for 

USA 

1 It 

1 

been that 

of success. 

r"'l" ... nTIV been 

been 

,rn"",,,," countries and 

with 

the blood 

in the 

OOml 

9 
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0.1 DOml to 0.08 DDml is associated with a decline in the proportion of 

crashes drivers whose blood alcohol levels are DDml or 

son, Heeren, 

The Grand Borkenstein, et al (1 established a 

well known risk function the accident risk the 

of under the influence of alcohol (QUI) and the with which QUI 

drivers are involved in accidents. At a level of DDml are twice as to be 

for a at 0.1 DOml seven times as and at 0.1 DDml 

25 times as when with drivers less than DDml in their blood 

et For the curve shifts somewhat to the so that a 

has a 4 to 5 fold increased risk of involved in a collision at 0.16 DDml 

and then this rises the risk function from the Grand 

for which shows that the collision risk for drivers increases 

with BAC. 

-c 
Q) 

E 
Q) 

.:::: 
a 
> c 
c 
a 

'en 
a 
u 

30 

20 

10 

1. Relative collision risk I SAC. 

0.04 0,01 0.12 O.lG II.2D 

9 alcohol per 100 ml blood 

10 
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strate!!lle!s to nr"""",.,nt 

have introduced 

1 

1 In the United States 

such as minors 

of 

and 

road pee2es'tn 

1 

.·between 1 

have 

1 

controls to have alcohol in 

1 Jehle & 

on 

the 

1 

1 involvement has been shown to be more 

other road users 1 1 

in the States have r""'""~lnn the 

roads 

1 

and not 

and 11:>1"1 T,I"I"" , a 

and 

with 

those 

are 

Van der 

well 

to 

risk 

and 

is 

in the United 

traffic offices and law enforcement nffiil"lI:>,rc: 

11 
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and interventions for Disease The 

with reduction of alcohol-related road users has been 

and this also be the case rail In Scotland, 

has not reduced and death, but it has been successful in 

alcohol-related deaths in vehicle users 1991). Three states in Australia 

have 

from 

educational 

as 

the 

who 

and 

establishments that serve alcohol. 

from traffic lanes 

Prevention of 

intoxication 

alcohol 

for blood alcohol 

education in 

in 

In the United States 

risk locations such 

alcohol service for 

interventions have concentrated on 

rails or for Disease 

is made difficult the of 

of as normative social 

behaviour in South Africa. A conducted 500 shebeen visitors in the Western 

No 

the 

and the Eastern 

and to walk home after 

or behaviour 

are available for national 

fatalities in the 

It has also been shown that 

to drink twice a week 

were not keen to 

but it is estimated that 

& 

of 

their 

70% of 

are 

fatalities rail as well as road­

related cases, are more to have elevated blood alcohol levels A 

which a selection of showed that 41 % of road traffic fatalities 

and 50% of rail fatalities had BAC. The mean 

alcohol level those who tested was h the 

12 
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• deaths than the road deaths Australian Health 

1991}. 

was used with two A case-control 

unintentional and motor vehicle fatalities. The two 

between 

of cases 

and MV and while MV 

fatalities were the MV driver fatalities were used as a 

benchmark for the of the and MV 

The a rellrOSDelCII\,'e of I'nr,rl""ru data sources from 1 

1994 to 31 December 1996. to Town's two 

forensic i.e. Salt River and were selected for the 

The fatalities were divided into four 

• MV 

• MV 

fatalities 

fatalities 

• MV driver fatalities 

• fatalities 

exclusive 

fatalities were collected and sorted into four causal 

self-inflicted intentional unintentional and an undetermined 

intentional 

In this unintentional fatalities were and these were allocated to two 

• unintentional ",.,' .. n~>r fatalities 

13 
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The two 

the 

natural 

records 

Act 

1 

be 

.' 

mortuaries were assumed to of due to 

ICO·,leaal code of South ,; .... ,,.., .. ,1"1+ that all non-

be examined a or medical 

Act of 1 1 

and were r4'>I"'nrrl4'>n in 

, so these deaths were forms 

""' .. ' .... r-.. and to 

to the of the 

was extracted database of the 

1994 to 1996. Data had been 

the et 1 

attendants. The database is on which the 

the UNISAand is based. 

data for each of death catt~ao section 3;1.) were extracted into a 

data file. The .... n""'t''' .. identification to locate 

in !:I1"t"lnIV"'c:. of the of at the 

14 
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of 

aataD~ise in order to ,,.,.., .. , .. ,.,,,'" 

ascertain 

A 

im~2tinin of 

1 

cases was 

III 

after 

was a 

at 

to be taken 

in 

fat~:llitiE~S due to 

III exclusion of 

of 

... of fatalities to 

not 

4 

for all were ",vtlr!:lll"'t",/"1 

fatalities was 

Metrorail 

to 

or 

(1 more 

Risk 

an accurate 

as 

as well as commuters. were more 

1994 and 1 

100 fatalities 

et 

1 

selection rrrr,o,,<> 

late effects of 6 

measurements were not 

18 as measurements were 

Act of 1983 was the VCI;UPaIIClnal Health and 

15 
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the exclusion of fatalities that occurred between 19hOOand to 

data as described in section 3.9. 

A was undertaken, which BAC in MV and 

fatalities. As the was intended to be a cross-

sectional with an from each were 

A difference in mean BAC of 0.05 OOml was deemed to be a 

as 0.05 OOml is the limit for a motor-vehicle in 

countries. A size of 76 was the smallest to detect a 

difference between means of 0.05 OOml in each with the of the test at 80% 

and the nce level at 5%. The 

Difference 

The small rail 

0.02 

0.03 

0.04 

0.05 

Table 1. 

In the case of MV 

fatalities than 500 

inclusion in the 

size 

0.6 

297 

132 

74 

47 

was 

third 

Blood alcohol concentration was defined as the 

variables were sex, race, date of of 

sizes are shown in Table 1. 

Beta 

0.7 0.8 

374 475 

166 211 

93 119 

60 76 

the other 

where there were more 

record was reviewed for 

while the 

time of and mechanism of 

death. It was that there were other variables that would have a 

Act of 1995. 

16 
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or such as 

these could not be determined from the 

available for 

Table 2. of variables 

Name Field 

DR 

MORT 

YOD Year of death 

identifiers 

Ordinal 

behaviour and the use of 

1092 

1= Salt 

4=1 

The 

5=1995;6=1996 

but 

data set was 

AGE Continuous 1 ... 99 

SEX 

RACE 

TOD 

DOW 

Sex 

Race 

Time of 

Date of week 

Ordinal 

Continuous 

MOD Mechanism of death 

BAC Blood alcohol Continuous 
concentration 

AGECAT Ordinal 

TIMECAT Time of 

The variables of the are discussed below: 

3.5.1. Death and 

The combination of these three variables forms a 

1 2=female 

2=coloured 

19 18h01 and 1 

Mon, Tue calculated from date of death 

1 = 
0.22 

<=29 =1 
30-39 =2 
40-49 =3 
50-59 =4 
>=60 =5 

07hOO-11 h59 =1 
12hOO-15h59 =2 
16hOO-19hOO =3 

of death 

identifier for each death. 

17 
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3.5.2. Sex 

The deceased were classified as male or female. 

3.5.3. 

Data was collected for 18 years and older. Children and adolescents 

than 18 years were excluded from the 

cases. 

3.5.4. Race 

because BAC is not checked in these 

The 

based on 

coloured and white are used in this the classification 

"official" 

without recourse to historical racial 

health status cannot 

which does not 

be described 

their In this 

race is used as a 

suitable indicator. 

variable for socio-economic status in the absence of a more 

economic and institutions in South Africa were, until 

structured 

race remains the most 

these defined "racial" and therefore the use of 

for a range of 

3.5.5. Date and of death 

The date of death was the same as the date of Fatalities due to the late effects of 

i.e. where the date of the date of were excluded from the 

3.5.6. of week 

of week was calculated from the date of death the EPI-INFO data file into 

a Pro 1 and a conversion macro. 

18 
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3.5.7. Time of 

Time of was extracted from SAP 180 forms attached to the 

180 forms are officers on an 

the time and of as well as the 

The SAP 

or death. The forms 

details of the 

In certain cases the time of differed from the time of death. If the 

between the time of and the time of death exceeded 6 the case was not 

included in the 

effects of 

since BACs are not measured for deaths due to the late 

3.5.8. Mechanism of death 

The mechanism of death is based on external 

ICD-9 1 The MV MV and MV 

with ICD codes E819, E815 and E814 

fatalities on who had died as a result of their 

codes as defined in the 

which 

road traffic 

All rail fatalities were 

E807. This "'''''''t"UIr, was sub-divided into two rail 

commuters who were killed either 

or between the train and the station 

commuters or who CTr,,,,,:;'n across the 

struck trains. Intentional fatalities due to violence or self-inflicted 

were excluded from the The exclusion criteria 

lines and were 

in the case of 

and the 

allocation of deaths to a mechanism of death 

section 3.9. 

are described in more detail in 

3.5.9. Blood alcohol concentration 

Blood was for alcohol 

at the State Chemical in 

standard 

Town. Results were attached to 

19 
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at the Forensic Medicine archives at the Universities of and 

Stellenbosch. BAC was stratified into two for 

and intoxicated 

Records were removed from the database if did not with the selection criteria 

for the described in section The data were also checked for 

the EPI-INFO count function and the 

or incorrect values were identified. 

The data were 

statistical 

version 6 

rnn,n<>"Q values were substituted if 

et al 1 and the SAS 

was used 

to counts and 

the odds-ratios 

statistics. The SAS univariate was 

used to and confidence intervals for each variable. The SAS 

was used for multivariate 

variables were recoded 

with the 

1 

variable BAC 

The and ordinal 

variables to test for 

as a 

The odds ratio was used as the measure of relative risk. The selection 

used and beta values of 0.05 and 0.8 

The four basic 

non-maleficence and 

of biomedical 

were in this 

for 

The made use of 
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data sources in the form of Metrorail and records. 

was maintained and the data were used and for this 

The conformed to acc:eptea ethical 

Medical Research Ethical 

for biomedical research 

the of 

African 

Town 

Ethics Committee is attached in 2, and the research between Metrorail 

and the MRC in 3. 

The of a death as either an 'MV 1Jt;;\..It;;;::.u MV or MV driver' 

was based on the allocation of an International Classification of Disease 

which described the external cause of For the motor vehicle 

ICD codes were E814, E815 and E819 

fatalities were classified under one 

not take into account whether the deceased was a or 

nor the circumstances of the death with to intent. It was 

whether the or 

the 

did 

to 

but determine from the 

there was seldom 

related. 

as to whether the case was self-inflicted or violence-

The exclusion criterion for self-inflicted or undetermined fatalities 

to the exclusion of violence and suicide fatalities from the fatalities', one 

MV who had suffered a heart attack to the fatal collision was excluded. For 

fatalities' the of the information to the circumstances of death 

was of the Metrorail MOSA and OHSA records 

these forms at the time of the incident. As 

Metrorail were not when the incidents took 

recorded was often based on communication volunteered 

the information 

This was 
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for whether who had been had 

fallen due to , which would the conditions for inclusion in the or 

had been 

Site visits to the 

out of the train, which 

inflicted. 

their exclusion due to their 

and interviews with train-drivers revealed that Metrorail train 

drivers and ticket collectors fears for their and had to be 

escorted 

threatened at 

staff on some of the 

train driver -

lines. Metrorail staff felt 

commu and were 

to 

de 

members of the for information. For this reason, it was felt that 

the mechanism of death information recorded in the MOSA and OHSA forms would only be 

recorded with reasonable for events. The exclusion criterion was 

to restrict the fatalities to 

of the event were more reliable and hence 

mechanism of death variable. 

the 

when the 

of the 
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records were n;;",' .... ,., ... n rail and 

and MV driver fatalities. Details of exclusions due to 

in ........ , ........ are in 3. 

3. cases 

Year records due to: 
Late effects Time 

fatalities 
1994 18 3 2 0 13 

Salt River 106 10 6 36 54 
1995 41 2 3 3 33 

Salt River 87 4 4 22 57 
1996 38 1 3 14 20 

Salt River 109 14 7 12 66 
Total 389 34 25 87 243 
MV passenger fatalities 
1994 42 9 7 18 8 

62 18 4 23 17 
1995 51 9 7 25 10 

Salt River 74 29 3 27 15 
1996 31 9 3 14 5 

109 23 7 47 32 
Total 369 97 31 154 87 
MV 
1994 97 32 11 31 23 

132 26 21 60 25 
1995 81 22 12 32 15 

Salt River 129 28 26 55 20 
1996 55 10 7 25 13 

Salt River 172 39 26 68 39 
Total 666 157 103 271 135 
MV driver fatalities 
1994 17 1 0 14 2 

41 10 0 25 6 
1995 78 24 0 41 13 

74 16 a 35 23 
1996 33 8 0 14 11 

82 16 0 43 23 
Total 325 

Total # records reviewed 1749 363 543 
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In 1216 fatalities were CA\.n • .I\ACU from the 

too for blood alcohol 

19hOO and 07hOO. The time of 

of more than 

due to the 

and the between 

which was the reason for the 

out of 1 was as a 

much smaller nrnlnnl"lr,nn of were excluded 22% of the 

cases rev'leu/en 

The of cases, of were 1 

78 were 

181 

was 100% rllO>l",'!>ml all the 

sex, race, hence of 

of 

2 shows cases with of 0.00 

to 14 5 cause 
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Figure 2. Distribution of BAC level (percent) by cause of death 
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While substantial proportions had zero levels (40-70%). the results show that rail 

passengers and pedestrians, together with MV pedestrians, had higher levels of BAC than 

the MV passengers and MV drivers. For each cause of death, significant relationships 

between potential covariates and BAC were investigated by stratifying the data according to 

cause of death and comparing levels of intoxication in the different strata. A BAC cut-off of 

5 
0.05g/100ml was used . 

4.2.1. BAC and year of death 

Table 4 shows the relationship between intoxication and year of death. The distribution of 

intoxicated fatalities was not significantly different in the three years, as shown by the 

Cochran-Mantel-Haenszel X2 test for general association. However, the percentage of 

5 
Statistics differ according to the stratification criteria for BAC: BAC positive (greater than 0.00 gl100ml), 

intoxication (BAC greater or equal to 0.05 g/100ml). The following analysis was restricted to the intoxication 
stratification for darity and brevity. 
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intoxicated fatalities over the three was different MV 

n""~~""n,.""rfatalities due to a low of intoxicated fatalities in 1996. 

Table 4. of intoxicated fatalities cause of death of death. 

Cause of death N 0/0 Test Statistic 

Rail 
1994 16 56 2:: 0.68 3 
1995 25 44 
1996 15 53 

Rail 
1994 47 47 = 0.27 0.875 
1995 64 52 
1996 70 51 

MV 
1994 21 33 :: 6.81 0.033 
1995 19 26 
1996 25 4 

MV driver" 
1994 8 13 = 1.65 0.439 
1995 35 34 
1996 34 26 

MV 
1994 48 40 = :: 3.87 0.144 
1995 34 59 
1996 51 39 

General Association Cochran-

• More than 25% of the cells have test. 

4.2.2. BAC and sex 

Table 5 shows the between alcohol intoxication and sex. The of 

intoxicated fatalities for male and female fatalities was not different for any 

cause of death. This was the which showed that 

the ORs for each cause of death were p= 

The distribution of intoxicated fatalities among males and females was not 

different for the various causes of as shown the Cochran-Mantel-Haenszel test 

for association. there was a difference among rail there were 
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too few female cases for this difference to be The distribution of male and 

female deaths followed a similar MV driver and MV 

further which combined both these of traffic users showed 

that the of intoxicated male fatalities was 

== 

Table 5. of intoxicated fatalities cause of death and sex. 

Cause of death N % Test Statistic 

Rail 
Male 50 46 Fisher's Exact test 0.193 
Female 6 83 

Rail 
Male 149 50 Mantel-Haenszel == 0.001 0.973 
Female 32 50 

MV 
Male 41 27 Fisher's Exact test 0.109 
Female 24 8 

MV driver* 
Male 57 33 Fisher's Exact test 0.155 
Female 20 15 

MV 
Male 95 43 Mantel-Haenszel == 0.193 0.660 
Female 38 47 

General Association == 0.299 0.585 

• Some of the cells have counts less than 5, hence the use of Fisher's exact test 

4.2.3. BAC and 

Table 6 shows the between intoxication and The distribution of intoxicated 

fatalities in the four age was different for the various causes of 

as shown the Cochran-Mantel-Haenszel test for association. This was 

due to the of fatalities in the older 

50 of the two of fatalities to a low 

of older intoxicated fatalities for the other causes of death. 
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the of intoxicated fatalities in the four was 

MV driver and fatalities. The 

with the of intoxicated fatalities were the <29 for MV 

drivers and 30-39 for MV Both MV driver and MV fatalities 

showed a low of intoxicated fatalities in the older 

Table 6. The of intoxicated fatalities cause of death and 

Cause of death N % Test Statistic 

Rail 
<29 22 36 ::: 13.71 0.003 
30 - 39 17 65 
40 -49 7 100 
> 50 10 20 

Rail 
<29 59 39 ::: 5.56 0.135 
30 -39 55 53 
40 -49 40 63 
> 50 27 52 

MV 
<29 19 26 3::: 5.7 0.13 
30 -39 15 33 
40 -49 17 18 
> 50 14 0 

MV driver 
<29 26 42 ::: 8.57 0.036 
30 - 39 18 33 
40 -49 12 33 
> 50 21 5 

MV 
<29 27 30 ::: 1.92 0.59 
30 - 39 44 42 
40 -49 28 46 
> 50 34 44 

General Association Cochran- Mantel-Haenszel X23 13.259 0.004 

* More than 25% of the cells have expected counts less than 5, which affects the test. 
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4.2.4. BAC and race 

7 shows the between intoxication and race. The distribution of 

fatalities among coloured and white fatalities was not different for the 

various causes of death, as shown the Cochran-Mantel-Haenszel test for 

association. Furthermore, the n""",.",,nt of intoxicated fatalities coloured 

and white fatalities was not different for cause of death. The 

difference was most MV but there were too few 

white fatalities for the difference to be 

Table 7. The of intoxicated fatalities cause of death and race. 

Cause of death N % Test Statistic 

Rail 
Black 34 53 2 = 0.32 0.853 
Coloured 20 45 
White 2 50 

Rail 
Black 97 49 =0.4 0.818 
Coloured 79 52 
White 5 40 

MV 
Black 16 19 = 0.62 0.735 
Coloured 40 23 
White 9 11 

MV driver'" 
Black 9 33 ::: 0.15 0.929 
Coloured 31 29 
White 37 27 

MV 
Black 57 47 = 4.9 0.086 
Coloured 63 48 
White 13 15 

General Association Cochran- = 3.289 0.193 

• More than 25% of the cells have expected counts less than 5, which affects the validity of the test. 
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4.2.5. BAC and of the week 

Table 8 shows the 

intoxicated fatalities was 

between intoxication and of week. The of 

different for the various causes of 

the test for association. had the 

of intoxicated fatalities for rail MV MV 1.Je;'..Ie;".u 

and had the for rail 

driver fatalities It is also to note the low number of 

and MV 

fatalities 

commuter the two rail The of intoxicated fatalities in 

was different for rail fatalities. 
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Table 8. The of intoxicated fatalities cause of and of week. 

Cause of death N % Test Statistic 

6 67 ::: 19.57 0.003 
7 29 

10 30 
6 0 
15 53 
8 88 
4 100 

36 33 :: 16.5 0.011 
23 43 
23 57 
26 31 
30 70 
29 66 
14 57 

6 0 ::: 11.7 0.069 
7 0 

11 9 
8 25 
6 0 
11 27 
16 44 

MV driver" 
5 60 ::: 10.89 0.092 
6 17 
13 8 
13 38 
17 12 
15 53 
8 25 

26 = 10.94 0.09 
20 
44 
44 

General Association Cochran- Mantel-Haenszel X26 ::: 32.08 0.001 

• More than 25% of the cells have expected counts less than 5, which affects the test. 
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4.2.6. BAC and time of death 

Table 9 shows the between intoxication and time of death. The of 

intoxicated fatalities between the three time was different for the 

various causes of as shown the Cochran-Mantel-Haenszel test for 

association. This was due to the of oXI(;ate~a rail fatalities later in the 

while the of intoxicated cases at different times the motor 

vehicle fatalities. 

9. The of intoxicated fatalities cause of death and time of death. 

Cause of death N Test Statistic 

Rail 
07hOO - 10h59 15 33 == 2.28 0.32 
11 hOO - 15h59 9 56 
16hOO - 19hOO 32 56 

Rail 
07hOO - 10h59 66 29 == 20.45 <0.001 
11 hOO - 15h59 34 53 
16hOO - 19hOO 80 66 

MV 
07hOO - 10h59 21 29 2 = 5.81 0.055 
11 hOO - 1 5h 59 17 00 
16hOO - 19hOO 27 26 

MV driver* 
07hOO - 10h59 25 40 :: 4.40 0.111 
11 hOO - 15h59 23 13 
16hOO - 19hOO 29 31 

MV 
07hOO - 10h59 35 26 ::: 7.36 0.025 
11 hOO - 15h59 25 44 
16hOO - 19hOO 73 53 

General Association Cochran- Mantel-Haenszel :: 20.641 0.001 

* More than 25% of the cells have expected counts less than 5, which affects the test. 

the of in the three time was 

different rail and MV fatalities. Both 

showed an increased of intoxicated fatalities later in the It is to 
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note that sizes for these causes of death were and the 

considerable variation in the of intoxicated fatalities the other causes of 

death MV driver and MV also have been if the 

size had been This can be demonstrated the MV driver and 

MV which had similar distributions of intoxicated cases. The statistic of 

9.34 was 

versus 

BAC data were available for all rail ",,,,,nncr fatalities and 74% of 

fatalities 1 as forensic did not take MV BAC in 

the case of fatalities due to In\ln,\llnn taxis and buses. 

Table 10. Distribution of BAC 
fatalities. 

Rail 

BAC available 100% 

rail and MV"' .. " ......... 

MV 

74% 

The ORs for alcohol and intoxication 

rail versus MV fatalities are shown in 

Table 11. Both ORs are and it was clear that the odds ratios to 

the stratification criteria for either BAC or less than 0.00 

or intoxication or less than 0.05 

Table 11. ORs for raillJii55.~lnJer and MV fatalities 

Rail MV OR 

OOml 59% 25% 4.39 9.55 

OOml 50% 20% 4.00 8.92 
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Table 12 shows the univariate for the association between the two causes of 

rail and MV for each of the covariates. The covariates 

were sex, race, of week and time of 
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12. of rail and MV 

Variable Rail 

== 2.16 0.033 
56% M-H :: 17.3 0.001 
44% 

61% 35% 2:: 10.5 0.005 
36% 53% 
4% 13% 

29% 29% = 4.8 0.091 
45% 29% 
27% 43% 
11% 20% == 15.32 0.017 
13% 10% 
18% 13% 
11% 12% 
27% 8% 
14% 15% 
7% 23% 

1) 13.5 :: 2.809 0.006 

A model was fitted with all six covariates included in the initial 

model 13). Backward selection was used with the for removal set at a level 

of 0.05. The final model included sex, race and 

ratio for BAC == 5.23 

Table 13. LOCllStlC 

Variable 

AGECAT (10 
SEX 
RACE 

DOW 
TIME 
YOD 

BAC 
-2 LOG L 

1.99 to 1 

model for rail 

Full model 

1.01 -1 
3.89 (1.1912.71) 
0.35(0.16-
0.78 1 -
1.08 
1.03 

of week as 

and MV 

Final model 

3.48 (1.13 - 1 
0.34 16-
0.76 

5.23 (1.99 - 1 
130.02 

with an odds 

fatalities. 

Further showed that sex modifies the effect between BAC and cause of death == 

, with a much OR for females than for males It is clear that the 

between BAC and the rail fatalities is a result of the 
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BAC of the female in the rail The OR of 2.03 for males was still not 

0.802 to 5.111) and the OR for female fatalities of 55 remained 

the small size resulted in a wide confidence 

size calculations in 

Table 14. odds ratios for male and female fata lities. 

Variable 

OR male 

OR female 

versus 

BAC data were available for all rail 

1 

15. ofBAe 

Rail 

OR 

2.00 

78.25 

BAC available 100% 

The ORs for alcohol 

g/1 rail 

999.000 

fatalities and 99% of MV driver fatalities 

rail passenger and MV driver fatalities. 

MV driver 

99% 

and intoxication 

versus MV driver fatalities are shown in Table 

16. Both ORs are 

stratification criteria for 

and it was clear that the odds ratios differed to the 

intoxication 

either BAC 

or less than 0.05 

or less than 0.00 or 
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Table 16. 

OOml 

OOml 

ORs for rail 

Rail 

59% 

50% 

and MV oa!<;se!n 

MV 

32% 

29% 

fatalities. 

OR 

2.98 

2.50 

95%CI 

1 6.1 

5.14 

Table 17 shows the univariate for the association between the two causes of death 

rail and MV for each of the covariates. The covariates 

were sex, race, of death and time. 

Table 17. Univariate for rail and MV driver fatalities. 

= 2.06 0.042 

89% 74% M-H 1 == 4.61 0.032 
11% 26% 

61% 12% == 49.96 0.001 
36% 40% 
4% 49% 

29% 10% 2 == 8.64 0.013 
45% 46% 
27% 44% 

11% 6% = 3.75 0.71 
13% 8% 
18% 17% 
11% 17% 
27% 22% 
14% 21% 
7% 10% 

TIME 15.2 1) 13.7 = 1.992 0.048 

A model was fitted with all six covariates included in the initial 

model 1 . Backward selection was used with the for removal set at a level 

of 0.05. The final model included race and of death as with an odds ratio 

for BAC == 0.90 to 5 
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1 

BAC 

L 

a 

1 

The 

OR for the 

1 

0.13 

OR was not ",,,,,,,,,t,,·,,, 

to 

size. 

Peldelstriian versus 

were available for rail 

1 

of 

ORs for alcohol 

versus 

and fatalities. 

0.12 

and of 

to be Int()Xlc;atE~c.1 than 

of the 95% 

been 

1f",t<.lit, .... and 99% of 

and 

are shown in 

Neither OR was and odds ratios were 

or less than 0.00 and InlCIXICatlCIn or 

less 0.05 
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Table 20. ORs for rail and MV fatalities. 

Rail = 181) MV OR CI 

OOml 54% 47% 1.35 0.84; 2.17 

OOml 50% 44% 1.27 0.81; 1.99 

Table 21 shows the univariate for the association between the two causes of death 

and MV LI"',"'"''''"' for each of the covariates. The covariates 

were sex, race and of death. 

Table . Univariate for rail and MV fatalities. 

Test statistic 

:::: 2.66 0.008 

M-H X21 :::: 4.57 0.032 
19% 29% 

54% 44% X22;::: 8.66 0.013 
43% 47% 
3% 10% 

27% 36% X22:::: 8.64 0.013 
35% 26% 
38% 38% 

20% 14% X26 == 8.61 0.197 
13% 11% 
12% 12% 
14% 13% 
16% 13% 
16% 22% 
8% 16% 

TI1VIE 13.9 14.6 1320:::: 1.595 0.112 

A model was fitted with all six covariates included in the initial 

model selection was used with the for removal set at a level 

of 0.05. The final model included age, race and of week as with an odds 

ratio for BAC == 1.44 (CI: 0.89 to 2.31). 
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Table 22. model for rail and MV fatalities. 

Variable Full model Final model 

0.98 

SEX 
RACE 0.66 

DOW 0.85 

BAC 

The OR for the model with the variables and of 

fatalities were 1.44 times more to be intoxicated than 

MV the OR was not 
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The increase in fatalities 

due to the re definition of local 

rural in the 

More than half of all 

were intoxicated. 

for between 20% 

the 

at 1994 and 1995 was 

and 

the motor vehicle 

and 43% 

as well as the settlement 

fatalities included in the 

intoxicated fatalities 

of all fatalities. of 

of death and alcohol intoxication showed that alcohol 

intoxication was lower among MV passengers in 1996 and MV drivers 

in 1994. This was a chance occurrence, as 

commuter did not show much over the 

communication with trauma and 

aimed at alcohol 

1994 Peden and J. van der 

did not reveal any 

"'",r",,,,,r,,, in 1996 or 

intoxication for the other 

Personal 

health interventions 

MV drivers in 

of the between sex and alcohol intoxication showed that the 

of intoxicated fatalities among male MV and MV drivers was 

than female fatalities. This could be attributed to the age of male 

drivers and of age and alcohol intoxication demonstrated that both 

these commuter 

while the two 1-1"'"''''''''' 

levels of intoxication 

groups both had a of intoxicated fatalities 

older commuters. This could be attributed to behaviour on the of 

male MV drivers and rail This was borne out a to 
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Town's 

to the outside of r:;<",:;<" ... 

There were no 

commuter 

the week did differ 

where men leaned out of and 

while the train was in motion. 

differences between race and alcohol intoxication for 

the of intoxicated fatalities for the different 

the two showed a 

on 

of the 

of 

of intoxicated fatalities for each of the week. This could be the 

fact that fatalities affect the and who are at risk of 

run over cars and trains in the communities where reside. Alcohol abuse 

is rife in these communities and is the cause of a number of health and social 

Rail and MV 

who would be less 

and drivers 

to drink during the week. 

a of 

The of intoxicated cases for the three times of death 11 hOO -

15h59 and 16hOO - 1 differed between the different commuter 

The of intoxicated MV driver fatalities in the is more than the 

result of late 

the three times of 

drinkers 

showed 

the 

with a 

fatalities 

rush hour traffic. Both rail and MV 

different of intoxicated fatalities for 

increase later in the 

the very poor and 

this could be 

who visit the 

shebeens and taverns in communities the 

The results show a and rail with the 

of cases of intoxicated fatalities than 

the control for all the f'nrnn'"ri,,'n fatalities 

the ORs of 4.0 and 2.5 

while for 

= but not = 0.81; 1 

c::",rln"'lrc:: and MV drivers as the 

fatalities the 

The results 

was 

that intoxicated rail 
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were 4 times and 2.5 times more to become fatalities than MV 

or drivers fatalities the OR of 1.27 that 

fatalities were 27% more to be intoxicated than MV 

fatalities. 

The most 

the 

at the 5% level. 

was clear that sex was also a 

was in the of alcohol intoxication rail 

fatalities. The odds ratio was the for all 

and the 

race and of week were the covariates and it 

effect modifier. Female 

were 78 times more to be intoxicated than female MV 

fatalities 

while male 

fatalities were twice as to be intoxicated as male MV 

fatalities and the odds ratio was not 

The increased risk for intoxicated female could be attributable to factors 

that were not included in the 

<!U<:T<>ITl is 

vulnerable to the 

the first available 

initiative 

in other 

Metrorail of 

OR for rail 

the interval was 

to a 

been 

as a proxy variable for 

that takes 

encountered on the 

times. Women are 

when commuters 

if they are intoxicated. The result 

available a limited number of 

open to both This is cu 

Metrorail 

to be more 

to board 

the recent 

for women 

in ..... n<""'t' ..... n 

world such as Mumbai and Delhi in India. 

and MV driver fatalities was not 

and the odds ratio value of 2.27 was 

size would more than 

covariates were race and 

and socio-economic was 

of death. 

to be a 
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as a 

and few whites 

intoxicated fatalities MV 

of coloureds and whites are car-owners than 

travel train. The unusual of 

and drivers stratified of death have 

been dismissed as chance occurrences. 

For fatalities the 

odds ratio (1 due to the 

neither OR was The 

were similar in that the 

but rail 

number of white rail 

odds ratio of 1.44 was higher than the 

role the 

covariates were race and of week. Both 

of intoxicated fatalities were higher in the older 

than 29 

there were 

Race was 

fatalities and for of rail 

more fatalities in the 

due to the very low 

showed a 

weekend in intoxicated fatalities on 

The 

intoxication 

versus MV driver 

After for 

odds ratios for all the indicate that alcohol 

role in rail fatalities. Even if the odds ratios for rail 

and rail ""(:TI",,,,n versus MV fatalities were not 

it is clear that alcohol does not a lesser role than in MV fatalities. 

the between rail and MV 

fatalities remained but it could be that sizes 

would have resulted in results for all the 
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The to odds ratios for the 

of with MV driver fatalities and versus MV 

fatalities. The initial was intended to a cross-sectional 

and had a case-control been a would 

have been Tables 23 and 24 show the size rAIYIAn·t<:: for the 

and fatalities The data were nA'''lAr::lfjOl·n 

ST ATCALC function et al 1 with the 

set at 5% and 80% 

Table 23. 

OR 

2.27 to 2.50 

OR 

2.25 
2.30 
2.35 
2.40 
2.45 
2.50 
2.55 

size for rail 

size for rail 

% intoxicated 
cases Controls 

50 29 

versus MV driver fatalities. 

versus MV driver fatalities 

Actual 
Cases 

56 

size 
Controls 

78 

size with 1 control for each case 

Cases 
115 
109 
103 
99 
94 
90 
86 

size 
Controls 

115 
109 
103 
99 
94 
90 
86 

It is clear from Table 23 that more than 100 cases and controls were 

OR of rail versus MV driver fatalities to be 

level and 

for the 

This 

that more than 5 of from the Salt River and mortuaries would 

have been 
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Table 24. size for rail versus MV fatalities. 

Actual size for 

OR intoxicated size 
Cases Controls Cases Controls 

1.27 to 1.44 50 45 181 133 

size with 2 controls for each case 

OR size 
Cases Controls 

1.25 977 1954 
1.30 709 1418 
1.35 544 1088 
1.40 435 870 
1.45 358 716 

Table 24 shows the size for the rail versus MV 

case control with two controls for case. odds ratio 

of 1.44 was the final measure of of 360 cases and 720 

controls would be six of data from Salt 

River and mortuaries. This also that all motor vehicle 

fatalities would need to be reviewed for in the instead of 

third record. 

The size means that the would not have been as 

of non-natural data in an electronic format started at the two 

Town mortuaries in 1994 the current NIMSS data base 

involves the collection of non-natural data from 15 mortuaries which 

would enable similar studies in the future. 

The that state mortuaries do not full of non-natural fatalities 

has for rural areas of South Africa et al 1 

there is no standard for it can be assumed that at least state mortuaries 
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more data sources. is 

data from the Central 

the "undetermined" 

where one of the of death is 

of which are due to non-natural causes 

and 

Town was 

The 

in a (1 

records versus statistics in 

which showed that for some months a 

fifth of all firearm-related deaths children and adolescents seen in mortuaries were 

not recorded in homicide statistics. Peden (1 showed that not all 

MVA fatalities were in the Traffic Accident database. 

The low 100 000 in of death from 

that a case control was the most this 

tested would have the selection of a control of commuters 

for Controlled studies have either studied the between alcohol and 

fatal cases and non-fatal controls et al1 or matched 

site of "''''''''U'v' and a combination of sex, time of of week or season of 

et al 1 Haddon 1961). The definitive case control for the 

characteristics of adult motor vehicles was conducted 

Haddon in 1961. Each case was matched with an individual control at the location of death. 

While this was for the current neither the selection of controls 

cases were or location were 

selection of controls site of accident would be difficult 

for the current 

and would be 

The 

to 

of and a number of biases. would be due to the 

incidents relative to the number of variables that would need to be matched - sex, race 

or socio-economic 

incident (station or 

time of 

of 

of 

and circumstances of 

on of the train 

of the incidents that data col/ection could 

to exact location of 

as train entered 

and the location of 

the of 
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field worker. Selection bias could not be ruled out the who would find it 

easier to test sober commuters and ":":!T",;:o."" for BAC. The selection of controls with 

lower BAC would show a correlation between the 

blood and trauma. Selection bias due to 

to volunteer for blood alcohol would also occur. 

it was that a case-control 

commuter fatalities as cases and taxi 

could be 

fatalities as 

commuter came from the same a 

of alcohol in the 

controls more 

rail 

as the taxi 

of motor vehicle it was found that taxi 

BAC was recorded. The control all MV 

fatalities was selected. These a similar commuter to 

as 

MV Ud;::;.::;tm 

are non-active 

fatalities 

and not car owners. 

the 

is not associated 

cause an intoxicated 

intoxicated MV 

their likelihood of 

This was restricted 

the data sources. Other 

been included in the 

of the variables was 

with the mechanism of Le. alcohol does not 

to be involved in a motor vehicle collision ..... ,.".,"',,'" an 

be more to travel with an intoxicated MV 

involved in a collision and 

a few of the 

behaviour and 

had been available. 

a MV 

the 

variables from 

would have 

of some 

Mechanism of death for the rail fatalities was 

on the Metrorail OHSA or MOSA which determined whether the death 

was allocated to the rail 

excluded from the 

Metrorail 

or rail 

due to violence or 

who had no formal 

or whether were 

OHSAlMOSA forms were 

Time of death 
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was taken :::ITT'"''''''''':''''' to the and were also used as 

exclusion criteria for the between 19hOO and cases 

were excluded because of the time of death than any other exclusion criterion. 

shown 

and 

affected are more to be admitted in 

1991) and that BAC are 

more <>VI","'''''''' to treat than their sober 1991; Jehle & 

et 

It is suicides 

but it is believed that these deaths 

were included 

a very small 

of fatalities and the collation of records with 

OHSA forms will minimise the occurrence of these events. The dilution of the 

with suicides should not affect the results of the 

as research has shown that intoxication is a but 

indicator of accidental death rather than suicide with to et 

It is that the inclusion of suicides would reduce the mean BAC and the 

of cases with 

misclassification. 

BAC and as such would be a non-differential 

BAC data were attributable to the data not recorded due to forensic 

11<>1""'<>,""'" to the 

This was not the case for MV 

were not taken 

taxi 

When the NIMSS is 'm ..... I<>,.,....<> 

communication and transfer of data 

or the blood too small for 

where blood for alcohol and 

This was evident for deaths 

one of the outcomes is 

state mortuaries and state chemical 
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which will assist in the routine of alcohol and substance data 

to assist in future studies. 

outcome of the will be the 

services and the state 

communication and transfer of data 

which should the 

of information on the and the time of death. It is that other 

utilities that collect such as will also information to the NIMSS. 

Another limitation was the time limit exclusion as alcohol levels are at 

caused the nIt1tO:>I",::>nf times of have controlled 

the multivariate the whole 24 hour also have revealed 

other such as a correlation between darkness and rail fatalities 

similar to the one for darkness and MV oeClest 

The National MII"""J;.oV Traffic Administration in the United States considers a fatal 

crash 

0.01 

if either a driver or a 

00 ml IP,,~' .. ~ for Disease 

a BAC >= 

The alcohol intoxication level of 0.05 

00 ml used in this is based on the current drink law of South 

This relates back to the Grand which described risk at different 

alcohol levels. The showed that "blood alcohol concentrations 

are associated with an increased accident rate. The 

involvement increases at BACs over and becomes """,rro,,,,,,,,,,,... 

over 0.15%" 

that alcohol 

makers. 

et The cut-off is used to 

in rail fatalities at a level deemed to be road 

over 0.04 % 

of accident 

at BACs 

role 
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lower BAC 

in 

in 

a 

1 

also been 

driver 

limit 

results 

risk as motor 

to ensure 

in 

to reduce l:Ilrnn,nl 

could 

motor 

1 

cocaine have been. ..n,',t,"",,., as a 

et 1 

et 1 more recent 

in 

not increase the risk of motor~vehic'e acc:lae'nts whereas 

a Maio et ali 

to success of 

all 

users are as 

under the influence 

use in 

to 

access to rail 

massive 

& 

1 

cause of traffic 

",nr''''''''n that DSV'Co~lcti\,e 

and 

does 

are 
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The 

risk-factor for 

have shown that alcohol is an 

fatalities. The 

not be 

that are 

research that documents the adverse 

it be for 

on trains and at 

in 

the 

meant that could 

with other studies 

The a of 

effects of excessive 

to take a stand on the issue of alcohol 

nrr",,,,.:: • .., more evidence for health 

to tackle the issue of endemic alcohol abuse in South African communities. 

Prevention should focus on health and that mobilise 

communities alcohol abuse. A framework has been 

who were able to motivate for based on 

evidence Health 

the anti-tobacco 

This would 

reduce 

The N 

and the 

has demonstrated the 

will be a 

1 If the anti-alcohol movement follows the lead of 

bans on alcohol and in 

action from 

form includes a 

law enforcement and communities to 

includes a 

for the scene of 

for rail-related 

The 

of the NIMSS for case control and it is that this 

for other studies risk factors for 
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III no. 

illite & Time of 

IIIBte & Time of Death 

llledical treatment of 

"ovince of 

Gauteng 

W. Cape 

3 K.Z. Natai 

4 E. Cape 

5 N.Cape 

6 Free State 

!IOwn of 

.. uburb or District 

Fireann Discharge 

Sharp Object 

Blunt Object 

Police No. 

nrr"m' .... ., of 

Mpumalanga 

Northern Province 

North West 

Unknown 

Other (specify) 

1 - data collection form 

Officer 
(Surname) 

(Surname) 

Race Sex 

Years Months 

None 2 Emergency care at scene Hospitial care 

differ to scene of 

Private house & yard (inc. pool) Medical service area 

Residential institute Industrial & construction area. mine 

Infonnal settlement/squatter camp Fann. primary production area 

Bar. shebeen. N·Club. disco Sea. lake. river. dam 

Amusement park. sports area Open land. beach 

Roadlstreet/highway Countryside 

Railway track. station In custody. prison 

Shop. bank. retail area Place unknown 

SchOOl. educational area Other (spedfy) 

--------------------
External Cause or Circumstance of 

Fali/pushfjump from height Motor vehicle Driver Abandoned baby 

Other fallfpushljump Motor vehicle Unspecified Electrocution 

Crushing Railway casualty Explosive blast 

Strangulation. suffocation. asphyxia Choking. aspiration Bicycle. motor cycle Natural cause 

Hanging Drowning, immersion Aviation casualty Unknown 

Pmsoning. ingestion Lightning Medical Procedure Other Specific Cause 

Poisoning. gassing Motor vehicle Pedestrian Sudden Infant Death 

8 Bum Motor vehicle Passenger Abortion. still birth 

Manner of Death 

~ Homicide Suicide Accident Natural Undelennined 

S",,,,,'nl~"" Taken 

None Blood Tissue Other fluid 

Alcohol and Other Substances surveillance consortium 

Blood Alcohol Level Eye Ruid Alcohol Other SubStances (Specify) 
L----L----L_'---' 

For.rnlmn,I~liinnlnlln"v,nn 

IntentionaL Violenca 

Interpersonal Rape; .sexual Spouse; Parmer Unknown 

Self Directed: Child. Abuse Parent OfficiaVLegal Authority Other Specified Person(s) 

Legal Intervention Unknown Other relative· 

·Gang. Syndicate Other (specify) Unrelated Caregiver Acquaintance 

Warlcivil Insurrection 

Context of ViolentAttack from court record) 
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APPENDIX 2 - UCT 

F E 

1 

REJcmhic:rmatzo 

Medical School 
Anzio Road 

'nN"''''' .. Tr.F\/ 7925 

South Africa 
(021) 4066. 

Fax No: (021) 4066163 
Head of no,.,...,'ri ...... "'.,.· Professor J E 
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APPENDIX 3 - Metroraill MRC research agreement 

·ReSEARCH:PRO.J.ecT PROPOSAL FORTHRlp ·· E.lJNDING 
" "" 

PAlmCULARS:aF "~~ : •• " 
.. ':;-: :.;. .. i: . ' .• ~ .... -~.:: ;.. .. ::,., . : ..... . :.: .... ~.~: .... 

R 

ROSE 

BLACKV 

SOUTH AfRICAH 
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i ·,' ' . , " 
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"AJa-TlME FERMANENT/FUU.-llME TEMPORARY? PERMANENT 

;~mru:ss ." 
.... ". '- ". 
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7505 

021 - 938 0496 
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PRESS F1 FOR 
HELP AND 

MORE 

INFORMATION 

I MAIN MENU 

BACK 

RESEARCH PRO.JECT PROPOSAL FOR THRIP FUNDING 

.PROJECTINFORMAnON;.-

.... : ; ........ . 
-,.,:,- ': ' ;" . . ,'. . . 

J 1997 

NO 

... ::.' 
'>.,~ .. . ... :; :" 

FINANCIAL 

.... , ..... ,:' :.-::.." .... /',' .,:: .-: ',,: '. '.' ... . '. ': ::. :.... .': '....... .. ::'.' 

l' T1nEOF'PRdPo$A~ (tflqtltl~ should 00 d8SCrlptJva and should beu:red for/he darariotl of the propoS9d research 
,p/an'- m~fm(lm 250 chslClcters, induding spaces) 

Inv&stigating the role of alcohol as a risk factor for train Injury fatalities as part of a collaborative 
commuter saf8ty project between the MRC and Metrorail 

ROLE OF ALCOHOL IN TRAIN rAT AL.JTlf.;:> 

'JNDICATEINTO WHICH ECONOMIC ACTIVITY CL.USTER YOUR ROPOSAL WILL FALL (APPENDIX A) 

TRAN TRANSPORT INFRASTRUCTURE 

~IN~fE;~N'f(YWHlCH"BROADSCIENT1FlC FIELI)YOURPROPb$ALW1E.L FALL (APPENDIX 8)' 

HEALTH SCIENCES 

INOICATE INTO WHICH SPECIALISATION FIELD YOUR PROPOSAL WILL FALL (APPENDIX C) 

;,MAIN1 MEDI MEDICAL SCIENCES 

BIOM BIOMEDICAL SCIENCES 

L...1_cO_N_T_,_N_U_E_---.ll ~~~,L' STAT STATISTICS 8. PROSI 
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PRtSS ""1 p .... p 

MORE HELP 
AND 
INFORMAnON 

RES~RCH PRO~IECT PROPOSAL FOR THRIP FUNDiNG 

..... .J. IU .. Y I '-.J \ I .,' ...... "'~'-'J I ::)':H3/12131 

L . .' 
t,,:> -:.:",'",_,,:: :. ·c-

SCENARIO 2 

The aim. of the study is to determine whether alcohol consumption is a risk-factor for unintentional railway­

related fataHtiss. Rail deaths will be collected and sorted into four causal categories: violence. suicides. 

unintentional and an undetermined injuries. Motor vehicle accident passenger deaths (the comparison 

group) will be diVided into taxi passengers and car passengers_ Alcohol usage will be estimated by 

analySis of blood alcohol levels in each group_ The relative risk will be calculated for rail versus motor 

vehicle fatalities who were exposed to alcohol. 

.: PROPOsED WORKPLAN (maximum 4 000 ci1aract6rs. approx 2 pages) 

,pasci1i;;ii,1tii.i/iJ.sk.s.ro:be carr/ed-out duringlhe whole project; describe-1h4j<methods.tO-.oo-used. indicate tile persons 
';:iriYiIlllfid/aodf;coJtidtl- tzvgat dates for the stSrtand eompiB/ion af,eacn.ta« .lncltid&-plans:to'BdcfrnssquaJir,;<. .. 

maintenanCe; ~rrective.action, indU3lryco//abdnJtion. networking anclcooparalion IndicateexpactedbenalidansS'of 
',worllp~rr, 

The study design wilI be in the form of a retrospective case-control study of fatalities 

presenting at Cape Town's two forensic pathology laboratories, ie Salt River and Tygerberg_ 

The rail fatality data will be matched with injury report f01111S completed by railway p~rsonnd 

in compliance with the Occupational Health and Safety Act of 1995 (OHSA). Fatalities of 

passengers in motor vehicle accidents will be used as the control group for the study. 

Cases and controls will have to meet the following selection criteria: 1 )deaths due to the late 

effects of the injury (longer than 6 hours) will be excluded, as blood alcohol measurcmncts will -, 
not be available, 2) deaths that were intentionally inflicted or where the cause of death IS 

Wlclear will be excluded, 3)deaths to minors (as blood alcohol content measurements are not 

recorded). The sample size required is approximately 100 cases and 100 controls. The data. will 

need to be matched according to age and sex as risk-taking behaviour by young males is a 

possible confmmder. Each death extracted from the mortuary records will be matched, where possible, 

{O a corresponding Metrorail record in order to improve the data quality. The dara will be: chccke9 and 

coded for the SAS statistical package and dt!scriptive and comparative statistics will be calculated. 

Data collection started Oil I June 1997 and will continue until the required number of dcarhs have betn 

recorded to begin analysis_ Sw-veillance of injury records will continue indefmi£dy dOd will be dc!pp-ndenr 
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It SACK '. ' l 

on the availability of MeITorail funding. Bi-ann\l.l.l reports on the incidence of rail injuries and fatalirie$ 

will be presented to Metrorail management as per the contract. 

The information wili assist Metrorail in under.;tandlng the phenomenon of rail commuter injury in Cape 

Town and applying selective injury interventions to the rr:ost appropri3.re parts of rhe rail system. The 

researcher will benefit from the opportunity to apply rigourous epidemiological techniques to the rail 

injury disease that has afflicted Cape Town. 

~~;~(;nd':'~n~,.~~""".~.~n"'~·"'<foi~ ~.wo· •.. 
Epidemiological research project describing alcohol usage on the Cape Metropolitan rail system and 
determining the association between alcohol intoxication and rail fatalities. 
Metrorail will be provided with an injury and mortality surveillance system including biannual descriptive 
reports for the duration of the project. 
The project will give the research student the opportunity to carry out an epidemiological study and 
capacity will be built in the field of data coJlection and management. 

:> 
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I IS THISAI?PLICATIO~R~:R2 OR R1 :R17 R1 : R2 

(multi-<::om panyl5mmelstudents) 

, , ' 

" SU B t o'F'AL>FQRT8Rt?(ElucfgfJt:mustb8forlotuJ-THRIP tJl'(J(}unt) R14820 

Cape Metrorail . R29 640 

TOTALlNDU.S"TRY CONTRIBUTION R29640 

OTHER 

TOTAL R44~O 

UI!AKDOWN OF AROYl! BUDGET 

. T:H.~p , ' INDUSTRY .. , TOTAL 

RESEARCljAssIST~NT " R 10000 R20000 R30 000 

R2000 R3000 R5000 

f ~~: !:~I:~¥: , . , .. : ,:;;·. ". :c ~ ::. · ·- .... c. ;_, _ R12000 R23 000 R35000 

~~~~' ' ~~Li.:&~*1~~~ ~i'.J:':\~ ·j?7!'~0~ :~·~Jr+·)~)~:D::\~t :U:~::.~t~: 7: ; ?'~f.: -' J '7:~ ?n ~<~~:}it~ . :::' :,> , - o:~~:.~ , , c. 

Printing and malerlal~ R 820 R4640 R5460 

Travel R2 000 R2 000 R4 000 

5 
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• Industry contribution to eomponents that do not quality for THRIP support, 'Nill be deducted from the total industrial contribution considered tor 
matchin~ T11RIP funding, 

• Local conference attendance will be funded to a maximum of R2 000 per project, provided that a paper is delivereQ, 

.. L~I travel exceeding R5 OOQ, and foreign engagements musl be motivated fOL taking imo <lccoum conditions of gldnt 

P TOTALS MUST CORRESPOND 

9l TOTALS MUST CORRESPOND 

SUMMARY OF ESTIMATeD FINANCIAL REQUIREMENTS FOR FURTHER YEARS 

YEAR 'INDUSTR¥ THRJP FRO OTHER TOTAL 

1998 R 40 000 R20000 ROO 000 

1999 ROO 000 R2~ 000 R75000 

~ 
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':::RES~RC:H'PRO.JECT PROPOSAL FOR THRtP FUNDING .. 

.... .. .... 

.. iNPoRMAnoNOIt:~"I!MBERS . 
. ' . ~'\ .... 

. . :-.: 

".,; " 

:re3iri illemben;are~1~bsa:.~Mrigfundrn9JrtHii this project, and 'pend at least 20% of their research time an .thls project (ilX'cludlflg 

."~~:i~)~}·~: ~ :' ·.,:"E::/:,;;:.·.<: .> ..... > . :. . . ... . . . . <"2 ·: ..... 

~&~,:>. , :.' c: ~~TrtU:.:·i: ,:·INlllA£s··. \10 NO - . 
. . .. :: ;";::: ',' .-:,,~ ,. :'~.':"" '. .... .. 

.... _ .. - . 

::::>~::/ ' :i ;'~:: <"',\" - ; .. 
.... " .. '.::~:{ t.:,; .. ~:: :' : .... ;: . 

Phillips Dr R 

~pape Mr JL 

J Van Rensourg Mr A 

. Y •. l1ME . 
sp&*r 

. ON.:']l(JS 
·PR()JECT 

. =~'~:~ER-,·~~~ i_;~8~~ .:. 
I· ·· :·'·':: L ... ..::. 

B F MRC 

B M MRC 

w M Metrorai l 

"The FRO has embarked on correctiw action o . 'lie!! and In Its relXlrting is obliged to reflect its inV(!stment in thi!! re<da1d 

Black refel'$ to "African". "Indian" or "Coloured" . 
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{Iran academiclempfoyeathenp~rtlculars as for "team member"; if a student then particulars as for ~Studenr abov~t 
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