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ABSTRACT 
Although there is a lot of everyda 
knowledge about the effect o 
alcohol on speech production, 
scientific studies on the subject are 
sparse. In the experiment reported 
on here 33 subiects read a iven text 
in sober condition and in in oxicated 

results show a 
marked increase in speech errors, a 
decrease in readiness to correct 
errors, as well as a number of 
segmental effects, e. . lengthening 
and (de)nasalization. ' 
as well as forensic implications of the 
findings are discussed. 

1. INTRODUCTION 
lt is common knowledge among 

indicating that speech produced 

reduced in amplitude, and more 
error-prone than s eech produced in 
sober condition [3 . but we are still in 
need of precise descriptions. 
The present studv was motivated by 
this lack of data as well 
forensic application of phonetics, 
where the expert is often asked in 
court whether there is any indication 

recording. One of the 
spectacular cases in 

which the uestion of alcohol abuse 
' concerned the Exxon 

Valdez oil spill. ln cases like this it 
would not only be desirable to know 

the effects of alcohol 
production but also whether 

there is a correlation between the 
effects displayed and the amount of 
alcohol consumed. (This is of prime 
importance e.g. for the question of 
diminished responsibility). 

more r ecer 

phoneticians t .at the consumption 
of alcoholic bevera es, es ecially in 
lar e quantities, a .ects t e verbal 
be avior. Yet while the effect of a!— 
cohol on certain neurophysiological 
mechanisms has been subject to a 
large number 
surprisingly little. effort has been 
made among 
speech scientists to. find out exactly 
what is the effect of alcohol on 

investigations, 
2. EXPERIMENT 
Ari experiment 
involving 33 mais subjects who were 
23 years old on the average (SD = 15 
months). The task reported on here 
was the readin of a phonetically 
baianced text ( he North 
the Sun) which was done in sober 
condition first. Subjects were then 
given 40% proof vodka. 
indicated to them that a blood 
alcohol concentration of between 0.1 

was desirable for the 
purpose of the investigation and 
approximately how much vodka they 
would have to consume to achieve 
that, but there was ce pc 

phoneticians carried out 

s ortcomings of the existing studies 
few of them have 

actually tried to measure the degree 
of intoxication. instead, they often 
had to use the Widmark formula 

allows for a very rough 
ue to the difficulties in 

dealing with drunken subjects in an 
experimental situation, the number 
of sub ects was usuall 
i.e. un er 5 [e.g. 3,5]. T 
number of very 

is that only very 

us there is a 

' the exact amount _ they 

Ë'ÊÊË'ËÊW to drink. Thus, maximum 

alcohol levels of between_0.02% and 

0.21% were actually achieved. The 

drinking time_ amounted to. 90 
minutes; 30 minutes later subiects 

were tested by‘means of a SlEMEs 

Alcomat breat alyser for their breatn 

alcohol level (which has a close to 

rfect correlation to blood alcohol 

gavel [1]) and subsequently read the 

text. 

O D  
a . 

% %Err‘iger of parameters including 
rate of articulation, fundamental fre- 

quen , segmental features and 

speec errors were investigated, the 
former by means of a computer pro- 

gram specially deSigned for speech 
analysis, the latter by auditory 
analysis. This presentation Will, for 

reasons of time, focus on speech 
errors and selected segmental 
features. 

4. RESULTS 
4.1 . Segmental features _ 

There are some descri tions about 
the effects of alcoho en certain 

s ech sounds like /ts/,jn/, /I/, /r/ 
eïcî cf. eg. (3, 5]), but In analysmg 

our ata we found that the segmental 
rspective was too narrow in order 

?: explain some of the chan es 
observed in the sense that a num _er 
of sounds are affected by certain 
general processes. l Will thus t _to 
outline some mechanisms w ich 
seem to be affected by alcohol 
intoxication. 

4. .1.Velar action . _ 

Th1e relimina audito analySis of 
the ata revea ed a mar ed increase 
in denasalized articulation of the 
nasal consonants in intoxrcated 
condition. A systematic evaluation of 
this phenomenon in relation _to the 
maximum individual intoxication 
shows that even at very low levels _of 
breath alcohol concentration (i.e 

below 0.08%), about 30 % of the 
subiects exhibit an increase in de— 

nasalazation of nasale; above 0.08% 
there is a drastic increase, and 
above 0.16% all subjects have de- 
nasal consonants. ln View of this 
finding we also looked for the 

om lementa effect, namely the 

siesaïization (;? vowels as compared 
to the sober condition. Again, the 
correlation with the de ree of al- 
cohol intoxication is 0 VIOUS, but 
vowel nasalization sets off at a_later 
stage, i.e. above 0.08% BAL. (Fig. 1) 
It is important to note that the 
denasalization of vowels implies the 
nasalization of vowels, Le. there is no 
case of consonaut uenasalization 
without vowel nasa iza Ion. 
We explain these findings by a 
decrease in velar motility due to 
impaired motor control. A local effect 

the mucosa seems highly 
Œprobable since lNT-checku s 
conducted throughout t e 
experiment revealed no effects on 

the laryngeal or pharyngeal mucosa. 

. . . Slurred Articulations 
sri: of the most frequently 

mentioned effects of alcohol on 
speech is the so-c_alled slurred or 

incomplete articulation of use ment“ 

or clusters which are then re uced , 
usually at the ex ense of the ploswe 

element [2, 4]. he avera e number 
of incomplete articula ions _ C(3er 

erson at the maximum mdm ual 
EAL is increased even at low levels 
of intoxication as_ compared to the 
sober condition; it triples above _a 

BAL of 0.53% and rises a ain 

drastically above 0.2%. (Fig. 2) (it as 

to be emphasized that only the 

changes compared _to the sober 

condition were taken into account.) 
As is shown by an in-depth ana. sis 
of the data, the sounds affecte _ by 
incompleteness are mostly apico- 

alveolars of different manners o_f ar— 
ticulation, Le. ploswes, fricatives, 

nasale, and laterais. This indicates 
that the motor control of the tip of 
the tongue, which has to perform the 

most delicate _ articulatory 
movements, is impaired and thus 

these movements are not carried out 
completely. 

4.1.3. Se ment Le_ngthening 
Segment engthening forms one of 
the most commonly stated effects o 
alcohol [2]. The percentage of 
subjects showmg vowel and 

consonant lengthening rises from 

18% (vowels as well as consonants) 
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below 0.08% to 50% (consonants) 
and 81% (vowels) above 0.08% max. 
BAL. Thus the steady-state portions 
of certain sounds seem to be 
increased at the expense of the 
articulatory precrsron of others. 

4.2. Production Errors 
Speech errors _have lon been used 
as an indicator or mental 
processing; therefore we_ also 
analyzed them in two different 
respects: (a) the number of speech 
errors (slips of the tongue) in the 
read passage; (b) the readiness to 
correct the errors committed. There 
isadoublin of 5 ech errors above 
a breath acoho concentration of 
0.08% and a drastic increase above 
0.16% as compared to the sober 
condition. (Fig. 3 This means that 
even in a compara ly simple task like 
reading a text which does not involve 
cognitive planninÛq, there is a si nifi— 
cant increase at 08% alcohol evel. 
The readiness to correct these errors 
which is commonly viewed as an 
indication of an internal monitoring 
mechanism was greatl impaired (i. 
e. reduced to about 1 (3) even at very 
low levels of intoxication. There is no 
Significant change up to 0.2%, but 
above that BAL, there are hardly an 
attempts to correct the errors et al .  
Also, there is a growing ercentage 
of false corrections et i h BALs, 
which amounts to over 3 % of all 
corrections et BALs of 0.16% and 
above. 

5. DISCUSSION 
Alcohol is known to be neurotoxic, 
Le. to impair coordination and nerve 
transmission. In speech, this results 
in a reduced and/or imprecise 
movement of two articulators which 
reqUire the most precise control 
mechanisms: the tongue tip and the 
velum, whereas other sounds are 
sustained for a longer period than in 
sober condition. ith all of the pa- 
rameters discussed here the effect 
shows even at low BALs, but there is 
a marked increase above 0.08% and 
again at 0.16% (consonant denasal- 
ization; vowel length); or 0.20% 
(vowel . nasalization; incomplete 
articulations). This seems to suggest 

that the effects of alcohol do not 
increase gradually but m steps. 
The _study also shows that even in a 
reading task, there is a significant in— 
crease in the number of speech 
errors paralleled by a decrease in the 
attempt to correct the errors. This 
suggests that not onl production 
processes are impalre but also the 
reception and comprehension of 
texts. 
From the forensic perspective it has 
to be pointed out that even tho h 
most effects of alcohol are enera y 
very consustent, there is aways a 
small number of subjects who do not 
show them. Thus, there is no one—to- 
one relationship between the con- 
sumption of alcohol and the effects 
on speech in the sense that the 
presence of one (or better: several) 
of _the impairments mentioned here 
pcint to an intoxication of the 
speaker but their absence may not 
be taken to prove soberness. 
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