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SUMMARY

“Aistudy of the role of alcohol in fatal road accid i
1 ents in New 1
32 1970 has yielded the following information. Zealand

1 At least 31%, but g i
1ot alcohol./ no more than 61%, of the fatal accidents
2 On Friday and Saturday ni i i

! y nights (a period accounting for 289 of all
fatal accidents) at least 63%, but no 9 ? Tat
accidents involved alcohol. s more than 947, of fatal
3 8? week days, only 6%, of accidents involved alcohol.

the fatal accidents involving alcohol, 59° i

nights and Saturday nights. ¢ + 997 occurred on Friday
S5 587, of drivers involved in fatal accidents and who had taken
alcqhol were under 26, whereas only 30% of drivers at fault in fatal
accidents and who had nor taken alcohol were under 26.

163 'I‘h;:t New fZea]and breath test procedure does not detect as high a
roportion of young drivers as are involved i i i
which aleohol is a factor. oived n fatal accidents in
7 Ounly a very small proportion of women driv i i
fatal accidents where alcohol is a factor. ers are imvolved in
8‘ I?nvqrs in fata_l accid_egts have approximately the same blood alcohol

distribution as drivers giving blood samples after breath tests.

The assistance given by the Minist i
. | A ry of Transport and the Justice i
making the necessary information available is acknowledged, ioe Department i
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AGE - ALCOHOL LEVEL - TIME PERIOD STUDIES OF
INTOXICATED DRIVERS

by G. R. Scott and J. P. M. Bailey,
Chemistry Division, DSIR, Christchurch and Lower Hutt

ABSTRACT

Studies of age, alcohol level, and the time of day of the offence indicaie that the
breath-tested driver most commonly encountered in New Zealand is youmg with a
blood alcohol level below the average of 170 mg and offending mainly on Friday or

Saturday nights.

INTRODUCTION

For the Otago-Southland area of New Zealand, which contains
approximately 109, of the country’s population, detailed information
is available regarding the age, alcohol level, and time of sampling of all
drivers breath-tested since 1 May 1969. No national information is
available relating time of day and day of week to either age of
alcohol level.

The term breath-tested driver in this paper refers to drivers from
whom a blood sample has been taken, normally after initial screening
by two 80 mg/i00 ml breath test tubes. Samples referred to as under
100 mg will therefore be mainly in the range 60-100 mg. The results
presented here for breath-tested drivers cannot be assumed ito apply
to all intoxicated drivers, for several reasons. Surveillance of intoxicaied
drivers will probably be both more intense and more effective during
some periods than during others. Young drivers are more likely to draw
the attention of law enforcement officers to their driving and hence
become liable for a breath test.

AGES AND SEXES OF DRIVERS

The dominant feature emerging from an analysis of the ages of
breath-tested drivers is the prominence of younger drivers. Table 16,
presenting the percentage distribution with age of breath-tested
drivers, shows that drivers under 26 consistently account for about
half of al blood samples, although this age group constitutes only about
one quarter of all licensed drivers.
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Table 16 Percentage distribution of drivers by age group

e
-
™
< Age group
—t

<21 21-25 2640 =40
o % of blood samples from apprehended drivers in age group
Otago/Southland
1969 ..

. .- 27 21 30 22

1970 .. .. .. 29 22 28 22

1971 . .. .. 30 24 25 21

1972 .. . . 32 21 25 22
National (Ministry of Transport 1971b)

1970 .. .. Ll 22 22 32 25

1971 .. .. .- 23 23 30 24

1971 (female drivers only) .. 7 14 34 45

% of licensed drivers in age group
National, 1973 . .. 1 15 2 42
Female, 1971 .. . 10 16 35 40

Another important characteristic of intoxicated drivers is the very
small proportion of females. In 1971 only 2.1% of national breath tests
were conducted on female drivers, whereas about one-third of all
licensed drivers are women. Furthermore, table 16 shows that breath-
tested female drivers have a significantly different age distribution from
male drivers; for female drivers the age distribution is approximately
the same as that for female licensed drivers. The very small proportion
of female drivers justifies the approximation that all intoxicated drivers
are male. Table 17 gives the sampling rates per male driver for a
range of age groups, again showing the dominance of younger drivers.
The greatest number of blood samples in proportion to the number of
licensed drivers is reached at about age 20. In contrast the 51-60 age
group contributes only one-fifth as many samples proportionately.
Age 20 is also the approximate age at which Bailey (unpublished data)
has shown that the rate of drivers at fault in fatal accidents
reaches a maximum. Table 17 indicates that 1.5% of all 20-year-old
licensed drivers gave blood samples in the single year 1971. Since
another study {(Bailey, unpubiished data) has indicated that the repeat
rate is very low, it appears that after another five years as much as 109
of this age group may have been sampled.

AGES AND AT COHOL LEVELS OF DRIVERS

The dominant feature of an analysis of the ages and alcohol levels
of intoxicated drivers is the steady increase in alcohol level with age.
This feature can be expressed in several ways. Table 18 shows that for
younger drivers, a relatively high proportion (up to one-quarter) of
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Table ¥7 Blood alcohol sampling rates

Rate = number of blood alcohol samples per 1 000 male drivers in each age group
from 1971 national data. i

Age group ‘ Rare
15 e .. 3.5
16 . 59
17 . 9.4
it . 11.9
19 .. 15.1
20 . 15.6

<21 .- 11.7
21-25 .. 10.2
26-30 .. 7.2
31-35. 5.8
36-40 . 5.6
41-45 .. 56
46-50 4.9
51-55 . 3.8
5660 .. 2.8

>60 .. 1.6
All ages . 6.4
Total samples = 6 103
Total male drivers = 950 300

Table 18 Percentage of samples in high and low alcohol ranges for each age group

1970 and 1971 combined

% samples < 100 mg % samples > 200 mg
Age group
Otago,’ National Ctago/ National
Soicthland Southland

<21 . . .. 27 25 15 i1
21-25 .. . .- 10 i4 26 24
2640 .. .. .- 3 6 51 44
=40 .. .. .. 4 5 60 51
All ages .. .. .- 12 12 37 34

their samples are 100 mg or below, whereas for older drivers a very high
proportion (about one-half)} are over 200 mg. About three-quarters of all
samples 100 mg or below come from drivers under 26, and about
one-third of all samples over 200 mg come from drivers over 40.
Tables 19 and 20 provide more detailed information, for all
alcohol levels, and also enable trends from year to year to be examined.
Table 20 is presented graphically in figure 1. A simplified description of
the variation of alcohol level with age is given in fable 21 as the mean
alcohol level for each age group. Tables 19, 20, and 21 all indicate the
significant increase in the lower alcohol levels for drivers under 21,
between 1970 and 1971, with relatively little change for other age
groups. Female drivers are seen from rable 20 to give approximately
the same alcohol level distribution as male drivers, but with fewer
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= Table 19 Percentage of samples in each alcohol range for various age groups, “
— national data 1970 @
Ny Age group g = @ .
2 Aleohol range <21 21-25 2640 - =40 All ages g H ®
— b & 11 B B |4ce Grows
= <I100.. .2 12 4 4 10 Bl 1 E ”
101-150 .. 33 27 14 12 20 s | ® 2 H 8 H | © -
151200 .. 3 37 34 31 Y 2 - 7@ H @ o
201-250 o 11 20 31 34 25 g .11 ¥ 1] H B 1@ 28-40
>250 .. 2 4 17 19 i1 & H E;I ® »w0
@ H .
Numbser of samples = 4 292 g £ » H B
i o ! H ]
2 1@ H N8 K
Table 20 Percentage of samples in each alcohol range for various age groups o A | 7 £ E:
national data 1971 i . i H Ed %
Age group ¢ ' f: E '? EE
Alcohol range All Female £ : i . o
<27 2]-25 2640 =4} ages drivers &l 3 g K D “
<100 .. .27 14 8 6 13 7 3 % ®
101-150 .. 34 26 17 14 2 2 = 1H8 U ¥
151-200 .29 36 34 31 33 35 s T B o1
201-250 . 9 19 28 31 22 25 E K H®
=250 .. 1 5 i3 i8 10 12 bl B ¥ ] K G| 3
Number of samples = 6 103 oo e e 7 50 flma v

i istribution, national data 1971. i
Table 21 Mean alcohol levels of breath-tested drivers by age group Figare 1 Age-alcohol! level distribution,

For Otago/Southland cases under 100mg. Tables 19 and 20 indicate that there are

Age group 1970 1971 1972 virtually no cases of over 250 mg among dx_'iveTs under_,_zl—th.ese very
<3% s 10 35 1% high levels of alcohol, often taken as indicative of alcoholism, are
2640 . égg ilgg }g; primarily seen in drivers over 25.
>40 . 207 216 202 :
All ages .. 183 177 172 :
Table 22 Age /time period distributions 1} AGE OF DRIVER AND TIME OF DAY :

197041971 data for Otago/Southland

Studies involving age and the time of sampling indicate the importance

7o fotal Yo total <26 age group %, samples from E' of the weekend, and in particular Friday night and Saturday night
Period samples ‘i"%{:’f,r‘f ors. }S % tqtadl Jemale drivers h (table 22). The whole weekend accounts for about 707 of all‘ samples,
Week-days .- 4 ) :.'nm o %elm 10 : with about 30% of weekend samples bemg taken] on Fntdelt()énagg
Week-nights - 26 23 46 28 ' ; nights. Virtually all of the remaining samples are ta
gre]sta gt‘i S:::krgr%gts . fg ?g §? ?; \Saiil;(r-i?;h?s.g For femalz drivers, however, a si‘gniﬁce}ntly hi_gher
Whole weekend .. 7 75 56 62 proportion of cases are taken on week-days. There is a slightly higher
T\yol:;)]ie sawrﬁfglfes i3t 100 100 52 100 proportion of young d@vers sgmpl?d at wegkends, l?ut in general the
Week-days = 6 a.m.~6 p.m., Monday-Thursday; 6 a.m.~4 p.m., Friday age distribution with time period is remarkably uniform. The trends

Week-nights = 6 p.m.—6 a.m., Monday—Thursday shown in fable 22 are similar to trends observed by Bailey in a study of
Fri and Sat nights = 7 p.m. Friday-5 a.m. Saturday; 7 p.m. Saturday-5 a.m. Sunday

Weekend = 4 p.m. Friday-6 a.m. Monday fatal accidents invol.ving alcohol, pp. 25-32.
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SUMMARY
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v« The main features fi i
N es from studies of age, alcohol I i
> offence of breath-tested drivers are: # evels, and the time of
=4 1 the domin

ance of the younger dri
= e e younger driver when the number of samples

2 drinking/driving offe: i
nces .
rostricted 1o male dgri o in New Zealand are almost exclusively

3 already more than 1.5% of th i i
olds) are. beime oo pér axms nl;l;ale drivers in one age group (20-year-

4 the relatively low alcoh i i
evels of aiv gﬁvers; ol levels of younger drivers and high alcohol

5 the incidence of very high b} i i
the probios ot o drnyver sg,h ood alcohot levels is almost exclusively

6 over half i i
S r half of all samples are taken on Friday night or Saturday night;

7 nearly three-quarters of all samples are taken over the weekend.

TECHNIQUES OF BLOOD ALCOHOL ANALYSIS

A. DETERMINATION OF ETHANOL IN BODY FLUIDS BY GAS
CHROMATOGRAPHY

by H. M. Stone,
Chemistry Division, DSIR, Lower Hutt

ABSTRACT

The principal method for alcohol analysis of blood samples js gas chromatography
using an n-propano} internal standard. Details of the method and a correction
procedure, developed to allow for analytical tolerance, are described.

INTRODUCTION

Recently, gas chromatography has become the method of choice in most
forensic laboratories for the determimation of the ethanol content of
The assistance of Mrs F. Jackson in writing computer programs is acknowledged, ?:rgglejzu“jwist.h Izngggs ‘:?13/(1 {:(l:et;ht:: atns.i e;hnoc?ntfﬁzlerstglnggsgd.dlIl_tlt’;c;
workers (Stone 1965, Curry ef al. 1966} preferred to use n-propanol as
the internal standard in systems employing polyethylene glycol
chromatographic columns, and with minor modifications this technique
is In fairly common use.

The gas chromatographic methed used in Chemistry Division’s
four laboratories for alcohol determinations, based on the publications
of the above authors, has been found satisfactory in handling samples
at a rate of 8 000 cases a vear and is described here. The accuracy and
precision of the method has been extensively investigated, and this

aspect is described on pp. 42-35.

EXPERIMENTAL

Apparatus

A Varian Aerograph 600D fitted with a flame ionisation detector is the
instrument used throughout. Columms are of 2m > 3 mm o.d. stainless
steel, and are generally packed with 107 of polyethylene glycol 600 on
60/80 mesh Chromosorb W, acid washed, DMCS treated, run at
65-75°c, and controlied by a Varian Isothermal Controller No. 328.

Gas flow rates are generally set at: nitrogen 20 ml/min, hydrogen
20 ml /min, air 400-500 mi /min.
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Frontlsplece This instrument aulomaﬁcally analyses the alcohol-air mixture in equilibrium with blood samples held at a fixed

temperature.
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FOREWORD

The analysis of blood samples from drivers suspected of being under the
influence of alcohol is a2 necessary chemical service for transport
authorities in New Zealand. This service, .provided by Chemistry
Division, DSIR, would be purely punitive, unless by a careful
study of the results, information of value to legislators can be adduced.
The following papers attempt to describe trends in sampling that have
occurred in New Zealand since the introduction of biood test legislation
in May 1969 and also consider many aspects of the analysis and
analytical accuracy achieved in the study of the alcohol content of blood.

A. J. Ellis,
Director, Chemistry Division,
DSIR, Lower Huit



