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ABSTRACT 

In a retrospective study, lntoxilyzet@ 5000C results obtained over a four year period 
by qualified breath technicians of the Toronto Police Services (TPS) between 1995 
and 1998 were analysed and compared for the precision between untruncated and 
truncated duplicate breath tests. A total of 8585 breath tests were analysed. Of 
these, 8309 (97%) were found to  be within 20 mg/dL untruncated, versus 276 (3%), 
that were within 21 to 29 mg/dL. The mean absolute (unsigned) difference between 
subject tests that were within 20 mg/dL untruncated for all four years was 7.05 
4.91 mg/dL (mean * sd). After truncation, only 178 or 2.07% of the tests that differed 
by an absolute value of 21-29 mg/dl were rendered 20 mg/dL apart. Most of the 
rejected values were from the range of 25-29 mg/dL different, skewing the accept- 
able data significantly towards the 21-22 mg/dL range. Truncation thus does not 
randomly render acceptable differences between breath tests of 21 to 29 mg/dL 
and this procedure retains scientific relevance and does not unfairly prejudice 
drinking drivers. These results reveal that properly trained qualified breath techni- 
cians operate the Intoxilyzet@ 5000C with a high degree of precision, resulting in 
97% of all paired subject tests being within 20 mg/dL of each other using the 
untruncated values. 

Dans le cadre d'une etude retrospective, la precision entre les paires de resultats 
tronques et non tronques a ete analysee et comparee en examinant les rbsultats 
obtenus avec l'lntoxilyzet@ 5000C par les techniciens qualifies du Service de police 
de Toronto sur une periode de quatre ans s'etalant de 1995 a 1998. Au total 8585 
tests ont ete analyses. L'ecart entre les resultats non tronques s'est revele inferieur 
ou egal a 20 mg/100 mL dans 8309 (97 %) tests, alors qu'un k a r t  se situant entre 
21 et 29 mg/100 mL a ete observe dans 276 (3 %) des tests. La difference moyenne 
(en valeur absolue) entre les tests non tronques dont I'ecart etait inferieur ou egal 
a 20 mg/100 mL a ete de 7.05 * 4.9 mg/100 mL (moyenne * ecart type). Lorsque les 
resultats etaient tronques, seulement 178 (2.07 %) des tests dont I'ecart se situait 
entre 21 et 29 mg/100 mL se sont retrouves en dega de la valeur limite de 20 
mg/100mL. L'ecart entre la plupart des valeurs re jetks se situait entre 25 et 29 
mg/100 mL, alors que I'ecart entre la plupart des valeurs reconnues acceptables se 
situait entre 21 - 22 mg/100 mL. Les tests dont I'ecart se situe entre 21 et 29 mg/100 
mL ne deviennent donc pas acceptables de fagon aleatoire lorsqu'ils sont tron- 
ques ; la procedure de tronquer les resultats conserve sa pertinence scientifique 

I An initial analysis ol'a more restricted d;rta set of 'l'oronto Police Service Intoxyli~er data was prehcntctl at the 
47th An11u:ll Meeting of the Canadian Scxlety of Forensic Science. Ott:lwa, ON. Nov~~rntxr  14. 2(WX). 

2 'l'oxicology Section. Centre of 120renhic Sciences, 25 Cirosvenor St.. Toronto ON. M7A 2GX. b.-rnail: 
- 7  Kobert.lnngille(n':jus.gov.ol~.c;~. l o  who~ll  all correspontlence should be atldi~essetl. 

3 Toronto f'olice Service. 1500 Don Mills Road. 6th Floor, T'oro~lro, ON. M3R 3K4. 



et ne cause pas de prejudice defavorable aux conducteurs en etat d'ebriete. Ces 
resultats revelent que les techniciens qualifies adequatement formes utilisent 
correctement l'lntoxilyzep 5000C et obtiennent une bonne precision, de sorte que 
97 O h  de toutes les paires des resultats des tests effectues sur les sujets se situent 
a l'intbrieur de I'ecart de 20 mg1100 mL des valeurs non tronquees. 

Nor~nally. duplicate hreath alcohol sarnples are obtained frorn tlrinkilrg drivers i n  
('anada. t o r  nlalry years, truncated breath results differing by n o  nlore than 20 ~ng/dI_ li;~vc 
been i~cccpted us :I reasonable level of' precision for dctel-~nining the blood alcohol con- 
centration (BAC) ofacct~scd drinking drivers. A relatively I-ecent ~ O L I I - 1  tiecision in Ontario 
(letermined that untruncated results can. and therefore should. bc obtained that difl'er by no 
Inore than 20 nig/dL. Currently. this decision affects only a fcw counties/rc.gions of the 
province of Ontario. but is being argued in courts more widely :und thus is \vortIiy of sci- 
cnti fic scrutiny. 

, . The tiegr-ee of precision rcquired for approveel breath-alcohol testing instruments, srlch 
as the lntoxilyi,er@ SOOOC, in Canada is not esplaincd i n  the Criminal Code. Howcvcr. the 
Kccommendations o f  the Alcohol Test Cornmittee of' the Canadian Society of F'orensic 
Scie~ice ( I  ). the p~.incipul scientific advisor to the Minister of.1usticc for Can;~d:~ o n  rlrat.- 
tcrs rclriting to breath and blood alcohol testing. indicate that if two crunc:~ted tests are 
wi~liin 20 milligrams in 100 millilitres of blood (the units used in Canzlda; equivalent to 
0.020 g/dL i~nd stated hereafter as mg/tlI,). they should be rcgardcd as being in good asrec- 
mcnt. ; ~ n d  L I W ~  ; I \  evidence in court. If the truncated results are gre;rtcr than 20 mgldl. apart 
a third test should he performed. 

Tru~~c:~t ion.  rounding unit values of 1 ---0 down to i.ero, has long been acceptect as a vt~lid 
11lei1ns ol'climini~ting the estim:ition of tlic "third" digit i n  breath tesring instrunlcnts ( 7 )  
displaying the results in g/dL as 0.000, particularly for those instruments such as the 
I3rca(haly/er i n  which the pointer scale has graduations only for 0.00 and the final ( t t i~rd)  
digit must he e\tiniatect b;ised o n  whether the pointer is closer to, for cxa~nple. 0.O1.  0.07- 
or the mictclle. 0.0 15. Instruments, such as the 1ntoxilyzerc" SOOOOC h:~vc a screen di\play 
:uid printer O L I ~ P L I ~  t l i ;~ t  provides results in g/dI, with all three digits. While  tor tor nu tic 11.~111- 

ui~tion is available o n  ~ntoxil~zcr" ' )  models, this is not used in Ontario. The co~~tiniied use 
01' tru~lcation for the results of breath tests obtained by the ~ntoxil~zer"'; 5000C was :idvo- 
catetl by the Alcohol Test Committee and implemented by the Centre of Forensic Sciences 
I3rc:1tl1 Testing Program, thc body that is responsible for training and scientitlc aspects of 
brcuth testing i n  0nt:rrio. 'This is rcasonnblc since the variability of any breath test due to 
thc instrument lies within the "third digit" (3) and thus a truncated value will still lie with- 
in that range of \~;~riability and represents a conservative estimation. 

71'rurlcation, however. does lead to :I P;II . ; I~OX wherein some test results that dif'fer by ;is 
nl~rch ;LS 70 rng/dL, untruncated (e.g. 100 ~ng/dL and 129 rng/dI,) dil'fer by only 20 mg/tll. 

I 
whcn truncated, \vhile other instances oPditferences greater than 2O mg/dL. (e.g. Y O  rng/dL, 
arrd 120 ~llp/cII.) remain greater than 70 mg/dL apart after truncation. In 1998, a lower 

I 
c0~11.t i l l  01lt;~rio 21greeci with the 20 rngldl, precisior~ between tests. bul only for u n t w  
u_tadci results i t '  they were obtained with thc l n t c ~ x i l ~ ~ e r "  5000C (4). Thi. has lecl to di1lt.r- 
ing stantlards within the province whereby hreath technicians in the jurisctiction of the 
~.c)urt above must ohtain two suitable breath samples that differ by no more than 70 rngltll- 
in ahsolute (untruncated) value, whereas breath tec1inici:lns in the rest of tlic province need 
o ~ ~ l y  f'ollow the original precision of agreement within 20 nly/d12 truncateti. 



-l'lii\ ilic.hoto~ny of test results leads to se\~cral scientific questions. How often does 11-un- 
cation lead to the :lccept:tnce of breath tcsts thnr differ by 21 to 79 mgldl.~? Is the clistribu- 
tion of tests within this group uriiforni or skewed towards 2 1 or 29 nigldl.,? Is the require- 
nielit to obtain untr~~ncated results differing by no more than 20 mg/dL a signific;rnt bur- 
clen. such t h ~  the level ol' precision neecls to be dec.rcased'! Is truncation rcuson:tble and 
scic*ntifically valid for reporting res~~lts '? 

One 01' us (JP) is. and has been, responsible for the breath testing prograrn ot'the 'I'oronto 
I'olice Scrvice (?.PS! since the introtluction of- the ~ntoxily~er" 5OO(K late in 1004 (the first 
police scrvicc to use this instrument i n  Canada). Recolds of all TPS breath tests are periotli- 
cnlly iJownlo:~dccl and stored for future reference and ;I quality control program. I)i~ta for the 
years 1005 to 199% includes the introductory period for this instruriient a~ id  the fir\t 
lnloxily/cr"" 50MK breath technicians in Ontario. All were trainctl to obtain two suitablc sam- 
1)lcs that differ by no  niore than 20 nig/cll, truncated. They t h u  I-cpresent :11i icle~~l pool ro 
tlctcrmine any apparent difficulties that woulcl be iniposetl by a rCquiremcnt not to tnlncatc, 

TCIA'l'EKIAI,S AN11 METHODS 

In Ontario, the ortler of operations for each breath test pel-fo~~iied on an l~i loxily~er(~ '  
5000C' is: ail- blank, I0 systcms checks and a check of the three internal electronic sran- 
da~.ds, calibration check using an external alcohol st;uitlartl that at 34"C has a target value 
of' 100 mg/dld, air blank. a second series of I O  systems checks and ii check of the three 
clcct~.onic internal standards. the subject test (the instrutnent provides a time period of 5 
~ni~iu tes  in which to obtain a suitable samplc). and a final air blank. There is a statutory 
waiting period of ;rt least 15 niinutes between the first and second subject tests in C:uiatla 
(the lntoxily~erfii"' 50OOC.' is progra~nnied to wait 17 minutes before allowing the sccontl 
si~h,jtv.l ((.st ). I lpon conipletion of the second breath test. qu;~lificcl breath technicians are 
norrn:~lly instn~cted to proc,eecl as follows. If the two tests are within 20 ~iigldl, truncated. 
they can be consitlercti in good agreement and are a relit~ble rcprcsenti~tion of the subject's 
BitC at the t i~ne  oi'the tests. I!', however. the results differ by Inore than 20 riigltll. trun- 
cated. the breath technicians are instructed to co~nplete a third (and possiblq l'u~~tlicr) 
hrcath tests until they are si~tisfictl that they have the results of two suitablc samples of 
brtnth that differ by no ni(.)re than 20 ~riglcll, truncated. The reasons for. anil i~nplications 
of. requiring more than 3 rests in solne instances lies outside of the scopt' ( i t  this palxl' and 
will not be discussctl. 

'She Intoxilyzcr'"' 5000 series has sufficient memory t o  hold the results of 5 0  pairetl 
breath tcsts. 'The dat;~ tiw each breath test that was available for this study incluclctl: the ser- 
ial number ot' the instrument used. last name of the subject, date of the occurre~ii.e, year. 
t i ~ ~ i e  of the ot'ti.nst., result ancl ti~lie of the first breath test, r.esult arid tirne of' thc seeonti 
breath test. and results of the calibration checks pert'ormed prior to breath tests one untl 
two. 7'he d:r~a relnti~is specit'ically to the offence (last narrie ol' thc sul?ject, clatc of the 
occurrenc.e, and lime ot'thc ol'lkrise) were used only to identify pt:culiar tcsts or results. For 
this study. we Socusecl o n  the s~~b jcc t  and calibration (('XI. Ck.) test results of all breath 
tests can-ied out by Torotito Police Services (Sorrrierly Metl-opolitan 'Soronto f'olict.) fro111 
1C)C15 to 1998. From a lotal of IO.4.33 records. 8,585 (82%) contained two sub.jcct tcsts ancl 
wcre selected for analysis. 'The rest represent third tcsts. or inconiplete tests (c.2. refuwl 
to pert'orni ii second test which results in criniinal charge i n  Canada). 

71'l~c data wcre scrutinized t'or the number of tests that were within 20 rngldt, ol'cuch 
orher truncated, versus untruncatetl. The truncated value with an absolute difik~~ence 01'2 1 - 
'79 III~IcII., data wcre then analysed tor any effects of DAC :~nd whether tliere was any trentl 
for the fi~.st or second test t o  be the lowest. 



RESULTS 

Of'the 8.585 tests reviewed, 8,309 (97%) were found to be within 20 mgldl, untruncated, 
versus 276 (3%), that were within 21 to 29 mg/dL (Figure 1 ) .  'The rnean absol~rte 
(unsigned) difference between subject tests that were within 20 mg/dl, untruncated for all 
four years wils 7.05 -+ 4.91 mgldl, (mean -+ sd). Comparing the mean and standard devia- 
tion of the differences between breath tests that were within 20 mgldl, untruncated for 
each of'the years shows they did not change in any meaningful way over this time period 
(fiom u low of 6.98 k 4.74 mg/dL in 1996 to a high of 7.20 k 4.98 mgldl, in 1907). 

Of [he 276 paired tests with an absolute difference of 21 to 29 mg/dL (Figure 2), rrun- 
cation reduced this number to 178 or 2.07% (Figure 3). The data shows a definite bias 
towards the low end of the range (difference of 21 mgldl,) for the u~ilruncated (skewness 
= 0.74) and especially the truncated data (skewness = 1.20). A distinct drop in acceptable 
results occurs between 24 and 25 mg/dL, after truncation and no paired tests with u 29 
mg/dL difference would have been 'in good agreement' after truncation, despite the theo- 
retical possibility for this occurrence. Almost 84% of the truncated results that differ in 
absolute terms by greater than 21 mg/dL are less than 25 mg/dL apart. Truncation result- 
ed in rendering only 29 paired tests with an absolute difference of 25 to 28 mg/dL to be 
within 20 mg/dL out of 8.585 paired subject tests (<< 1 %). 

The procedure for each subject test performed on the lntoxilyzer@ 5000C includes a 
check of the calibration at 100 mg/dL. using vapours from an alcohol standard manufac- 
tured to contain 1.21 -+ 0.03 mg/n~L of ethanol and heated in a suitable simulator to 34.0 
k 0.2"C. In Ontario this check occurs prior to each subject test and results from 90 to 1 10 
~ng/dI, indicate the instrument is properly calibrated and the subject test results are reli- 
able. In order t o  control for the possibility that variability i n  the instrunlent could account 
for subject tests with dit'l'ercnces of between 21 and 29 mg/dL. the calibration checks of 
the instruments made at the tirne of these tests were analysed. Mean values ('Table I ) for 
the calibration checks were determined for each series of data based on the differences 
between [he breath tests to see if the variability in calibration values was correlated with 
increasing differences in subject breath test values. The values obtained were within a very 
narrow range from 96.8 mg/dL to 99.6 mg/dL and did not differ significantly between any 
of the data series, indicating the instruments were properly calibrated and provided reli- 
able results at the time of the tests. Moreover, the difference between the mean values 
obtained for the first calibration check (associated with the first subject test) and the sec- 
ond calibration check (associated with the second breath test) was less than I rng/dL, for 
all of'the data series frorn subject tests that differed by 21 n~g/dl, to 29 rng/dL, indicating 
[hat instrument variability was not a factor in these differences. Finally, the rnean absolute, 
unsigned differences between each of the paired calibration checks was deterniined. 
Although the breath tests differed by 21 to 29 mg/dL, the mean unsigned differences 
between the two calibration checks rernained between 1.3 and 1.8 rng/dL (Table I \ and 
showed no discernable pattern of change as the differences of the breath tests increased 
from 2 1 to 29 mgldl-,. 

In order to deterniine if the subject's blood alcohol concentration (BAC) 01- the cluality 
o f  sample affected the precision of breath tests obtained, the data were broken down by 
HAC range and by determining which of the paired breath tests, if any, was statistically 
higher. For all of the data collected over the four years. the first test had a mean value of 
157 -+ 6.2 mp/dL and the second test 15 1 -+ 5.7 mg/dL. Contrast this with an average BAC 
of the 276 tests with differences of 21-29 mddL of 185 +- 6.3 mddL. for the first test. 
When this data is broken down irito ranges of BAC it is clear that most of the paired tests 
wilh a difference of 21--20 mg/dl, result from testing individuals with BACs greater than 
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Figure 1. Absolute d~t'ferences between 'ill palred breath tests uith a difference in valur  
between 0 and 29 mg/tlI, 

n = 276 or 3% of all tests 
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Difference between breath samples in mgldL 

Figure 2. Sulnniary ol paired breath tests with an absolute dittewnce of 21 t o  2 0  rng/dl. 

150 n~g/dL (Figures 3 and 4). Considering which test for each pair produced the lower 
result, for Ihe 8,585 tests reviewed, 7.146 (83.2%) had a second test with a lower BAC 
thnl~ the first. By comparison, of the 276 tests wilh an absolute difference of 21-29 mg/dl_ 
the second test was lower than the first in almost 94% of the cases (Figure 5; range: 89.SL;$ 
to 100'%1 of paired results). 



Mean values (* sd.) and tlrr mean unsigned differences (* sd.) for the calibration checks (C'd Ck.) perl'ornlc.0 
illlmediutel~ prior to subject tests wilh a ditTerencr beL\vtt~ subject tests frcrn~ 21 lo 29 n~gdl,. 
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n = 178 or 2 % of all tests 

Abolute difference between breath samples in mgldL 

1iigi11-u 3. 1'airet.l breath lebts where the truni~ited valucs differ hy 70 ~ng/dl> wi~ilc lhc ullll.url- 
caled clii'fcrcnccs sangcs i'rom 7- 1 lo ?C) rng/dl.,. 

t;i~iaIly, ~ l l c  possibilily exist,\ rliat breath technicians' ilnlirniliarity and inexpericlicc 
with ~ h t .  ~ntt~xil~,,er"; '  5000C during the first one to two years of the program may ha\,e 
i~\llucncctl thc tlata a~id  cont1.ibutec1 to breath test results wilh differences betwccn 71 1-20 
rngldl,. ' 4s  is obvious t~roln F;ipure 6. tile first two years ( 1095 and 1996) were the sourcx 
of nlorc. p:~irecI tcsls clii'fering by 21 or. 21- 111g1ciL. but higher- HAC: difi'ercliccs did not vary 
hrtwccrl ycat.4 and :( s i~ r~ i l a r  p a ~ t e r ~ i  o f  iiecrttasing Ireclucnuy l'ot grcatcr dii'ferencrs In 
paired tests oc.uu~-rc.d i'or cacti year. 

'I'hcse rcsulla reveal that propcrly trained qualifietl breath technicians operate tht: 
ln~oxil~zcr ."  5000C \vith a high degree 01' pl-ecision, I-esulting in  97'2. of a11 subject tests 
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BAC of the subjects in mg/dL 

Figure 4. I3AC.' (based or1 1 "  5uh.ject test) of the 176 individuals whose breath tccls ditlkrccl in  
absolule value by 2 1-29 mg/ciL. Inset: Tol:~l number 01' subjects wirh breath tcst 
dit'fcre~ices o f  between 21-~29 riig/d[, groc~ped by HAC ral~pes fro111 < 80 mgldl, to > 
400 rny/JI.. 

D 1stTest , 
2nd Test 

Difference between subject breath tests in mg/dL 

Figure 5. I'erccntage ot 111ne the I \ '  or 2"" breath rc5t recordecl the highc\1 HAC for tt.415 UJIII-I 
n diftcrc~lce of 2 1 to 29 mgldl, 

being within 2 0  mgldl, untruncatecl. Following truncation. only 2% of breath tests with 
absolule differences o f  21 t o  2 0  rng/dL were within 20 rngldl, or  "good agreement". 
Moreover, they demonstrate that. although i t  is mathematically possible for truncation t o  
lower the difference t o  20 mgldl, in breath results with an absolute difference o f  29 nigldl,. 
in  fact, breath tcst r e s u l ~ s  with absolute differences greater than 23 mg/dL. not requiring ;.I 

third test due  to   runc cation are exceedingly rare. Indeed no instances of breath tests 



Difference between breath samples in mgldL 

Figure 6. P:~il.ed breath te\th where the truncated value4 ~lift'er by 7-0 rllg/dl, while the untrun- 
cated dil'fercnces ranges l'ro~n 21 to 29 lng/dL., by the year in wh~ch the tests 
occurred 

29 11ig/c11, apiu-t vwre rendered "in good agree~nent" in lour years of breath testing in 
('anacla's largest city. The heightened skewness of the data following truncation clearly 
indicates [hat this practice in fact decreases the acceptance of breath tests with differences 
greater than 20 rnp/dI,, especially results that differ by more tha~r 25 mgldl,. 'Thus. trun- 
c.ation allows for the acceptance of values in a more restricted range (primarily 71 24 
111gld1,) than theoretically possible. which dictates that values tiom 2 1-29 nig/dl, should 
be rtundomly n~ucle acceptable following truncation. 

'These findings support the long-held view (1,2) that truncation is a valid niethoti of 
rcnioving uncertainty or scientific variability from breath results. 'The results of this retro- 
speclive study also demonstrate the precision of breath alcohol testing achieved when Lhe 
11lloxil~zcr@ SO00 series instrument is operated by qualitied personnel. Indeed, qualifiecl 
personnel who were recluired to accept two samples of breath with results that differed by 
no more rhan 20  nlg/dl, in absolute value (i.e. untruncated) would have little clifficulty in 
achieving this target. Qualified breath technicians from the Ottawa Police Service have 
been rnccting thcsc more stringent conditions for approximately the past 7 years due to Ilie 
decision in R.v. Mo. \ l r~  (4) and have had no significant problems4. 

Gullberg ( Z )  ha5 shown thai the "third cligit" is randomly distributed from 0-9 when 
analysing large number of breath tests (n = I 1,480) and argued that truncation provides the 
rnost conservative estimate although the chances of the actua! value k i n g  0 are equal to that 
lor k i n g  9. I r  is well known that the greatest variable in alcohol breath testing is the quali- 
ry of the breath sample obtained (5, 6 ,7). We analysed the accuracy and precision of the 
I~itoxylizer SOWC when it perfonned calibration checks associated with breath tests having 
;i diffc~rencc of 21-39 rngIdL,. The calibration checks were all accurate I(:) within I mgIdL of 
the target value of 100 mg/dl, for the alcohol soluti011 used in Ontario. Further, the paired 
calibnition checks had mean dil'fe~.ences of less than 2 rng/dI., and did not correlate with the 
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observed differences in the breath results. Clearly. the variability in the accuracy ancl preci.- 
sion of' the lntoxilyzero S O W ( :  is within the value of the '.third digit" when analyses of a 
known alcohol standard are performed, as previously demonstrated by Gullberg (7). and 
Goldberger and Caplan ( 8 ) .  Thus. the significance of the "third digit" (last digit of the dis- 
play) of a breath result is diminished by uncertainty due primarily to quality of the samplc 
obtailied rather than any specific breath testing instrument's ability to deteniiine this digit. 
The continued use of truncation provides a unifonn way to handle the uncertainty in the 
"third digit" due to the quality of the breath samples provided when the qualified breath tech- 
nician is assessing the precision (the good agreement) of the paired breath samples. 

Perhap:, IIOI bur-prisingly, lhe percentage of tests with an absolute difference of 21-29 
1ngId1, having :I lower second test ovrnvhelrned those with ii lower first test (83% versus 
17%'). These results were prin~arily from individuals with BACs that were 28 mg1dL higher 
o n  average than the whole group of drivers in this study ( 185 mddL versus 157 tngItlL). 
Reasons for significantly lower second tests range from negative reaction to the results ol' the 
first test, increasing somnolence due to the el'fects of alcohol (quality of sample issues) to the 
elimination of alcohol over the time period between the two tests. In  Canada there is a manda- 
tory niiriimum waiting period between the two subject tests of at least 15 minutes that, through 
:I subsequent court decision, is extended to 17 minutes (9, 10). Freq~lently, officers attempt to 
wait a u~iifhrnl 20 ~ninutes before performing the second test and a variety offactors can c:lust* 
additional delays. Even at the lowest rate of elimination of alcohol Srom the body of 1 0  
mgldl.,/h. the BAC of rnost arrested drivers will drop by slightly more than 1 mgldl., in 20 ~nin-. 
utes while an elimination rate of 20 mgldWh will result in almost 7 rtig1dL eliminated cluring 
this waiting period (higher elimination rates would obviously result in more alcohol eliminn- 
tion during this intervening period). Removing this variability with a 2--3 rninutc period 
between breath samples could theoretically elirnini~te n significaril number ol' breath results 
that clil'kr hy niore than 20 m&iL whcrc thc sccond tcst was lower than the first (835 , ) .  A 
lrcent investigation by our laboratory ( 1  I ) into the influence ol'the elimination ol'alcotlol o n  
creating increased dil'f'ercnces between breath results provides evidence that this time period 
is a cai~sal factor rather than a theoretical consideration in creating differelices between two 
alcohol breath tests obtained from the same individual. 

Properly trained qualified breath techniciilns operate the [ntosilyzero 50OOC with n high 
degree of precision, and can obtain two untruncated alcohol breath tests that are no more 
than 20 mg1dL apart with little dil'ficulty. Nevertheless, the practice of truncation treats 
differences due to quality ol'sample in  a uniform ninnner, and provides the moht conscrv- 
ative determination ol'a breath alcohol 1.esi11t. While it does render breath alcohol tests that 
differ by more than 20 mgldl, acceptable, this occurs very infrequently and prinrarily tron-I 
(ests that dil'f'er by 21-24 mgIclI,, not randomly from 21-20 mg1dL as would be expected 
lioln a theoretical point of view. 'Thus, truncation in no way invalidates the scientific 
acceptability of these results nor does i t  unfairly prejudice drinking drivers. 
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