
UvA-DARE is a service provided by the library of the University of Amsterdam (https://dare.uva.nl)

UvA-DARE (Digital Academic Repository)

Confirming alcoholism in drivers under influence

Korzec, A.

Publication date
2004

Link to publication

Citation for published version (APA):
Korzec, A. (2004). Confirming alcoholism in drivers under influence. [, Universiteit van
Amsterdam]. Prometheus.

General rights
It is not permitted to download or to forward/distribute the text or part of it without the consent of the author(s)
and/or copyright holder(s), other than for strictly personal, individual use, unless the work is under an open
content license (like Creative Commons).

Disclaimer/Complaints regulations
If you believe that digital publication of certain material infringes any of your rights or (privacy) interests, please
let the Library know, stating your reasons. In case of a legitimate complaint, the Library will make the material
inaccessible and/or remove it from the website. Please Ask the Library: https://uba.uva.nl/en/contact, or a letter
to: Library of the University of Amsterdam, Secretariat, Singel 425, 1012 WP Amsterdam, The Netherlands. You
will be contacted as soon as possible.

Download date:24 May 2023

https://dare.uva.nl/personal/pure/en/publications/confirming-alcoholism-in-drivers-under-influence(3c7664a1-a4ae-40f9-b385-5381ea5f7a55).html


Chapterr  3* 

DIAGNOSIN GG ALCOHOLIS M IN HIGH RISK 
DRINKIN GG DRIVERS: 
comparingg different diagnostic procedures with 
estimatedd prevalence of hazardous alcohol use. 

Abstract t 

Inn several European countries drivers under influence (DUI), sus-
pectedd of an alcohol use disorder (AUD, 'alcoholism') are referred 
forr diagnostic examination. The accuracy of diagnostic procedures 
usedd in diagnosing AUD in the DUI population is unknown. The 
aimm of this study was to compare three prevalence estimates of 
AUDD based on a structured clinical interview (SQD), a restrictive 
diagnosticc procedure (RDP) and usual clinical diagnostic procedure 
(CDP),, with a prevalence estimate based on sensitivity and specific-
ityy data of biological markers of excessive use of alcohol in non-
judiciall  samples. The latter unbiased estimate provides an external 
yardstickk against which the biased patient-based prevalence esti-
matess in this special sample can be evaluated.The unbiased estimate 
derivedd from sensitivity and specificity data resulted in a preva-
lencee estimate of excessive use of alcohol between 74 % and 82 %, 
whichwhich is much higher than the three diagnostic procedures. SOD 
identifiess maximally 5% of alcoholics found with the unbiased esti-
mate.. RDP identified £ 31% of the unbiased estimate, while CDP 
identifiedd £ 60% of the unbiased estimate. The high chance of false 

**  Previously published: Alex Korzec, Mari j  Bar, Maarten W.J. Korter , Wim de Kieviet. Di-
agnosingg alcoholism in high risk drinkin g drivers: comparing different diagnostic 
proceduress with estimated prevalence of hazardous alcohol use. Alcohol and Alco-
holismm 2001; 36:594-602. 
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positivee diagnosis, however, makes CDP unacceptable in the legal 
contextt of AUD diagnosis in DUÏ populations. 



INTRODUCTION N 

Alcoholl  Use Disorder (AUD, "alcoholism") increases the risk of in-
volvementt in road traffic accidents (1-4). Trie collision rates of alco-
holicss are twice as much as the collision rates of non-alcoholic driv-
erss (5). These findings have engendered traffic law regulations in 
severall  European countries. The regulations stipulate that drivers 
underr influence (DUI), suspected of being alcoholics, need to sub-
mitt to a medical examination, in order to refute or substantiate that 
suspicion.. (6). According to Dutch regulations on driving ability (7) 
differentt groups of DUI' s are examined (see subject and methods 
section).. Offenders are informed that they wil l lose the license in 
casee of non-cooperation with the examination. 

Diagnosticc procedures in this context are part of an administra-
tivee legal procedure to evaluate whether the subject has the right to 
havee a driving license. Under Dutch law, it is demanded that the 
subjectt has refrained from alcohol misuse for the last 12 months. In 
casess where alcoholism is diagnosed, the license is withdrawn. 

Thee legal context causes two problems in identifying alcoholics. 
Thee first problem is the understandable low validity of self-
reportingg of alcohol problems in DUI subjects (8). Secondly, in 
manyy instances a diagnosis of alcoholism has to be defended in le-
gall  procedures. Diagnoses, based on clinical judgement and data 
withh an unreliable correlation with alcoholism, are increasingly 
challengedd in court with questions about the chance of false positive 
diagnosis. . 

Thee accuracy of diagnostic procedures used in diagnosing alco-
holismm in DUI's is unknown and has, to the best of our knowledge, 
neverr been investigated before. 
Researchh suggests a considerable prevalence of AUD in DUI popu-
lations.. In a review of prevalence reports up to 1986, Vingili s esti-
matedd the prevalence between 25 and 50%, depending on the sam-
plingg of the population and the criteria used for alcoholism (9). 
Moree recent studies, using DSM III criteria and biochemical tests 
showw the same prevalence range (Table 1). However, there is reason 
forfor scepticism about the validity of these prevalence values. 
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Tablee 1 
Summaryy of investigations on prevalence of alcoholism in DUX populations using 
DSMM  m and biochemical teste 

AUTHORS) ) No o SELECTIO N N 

Scoless et al. 1966 500 DUI - population prior  to trial 

Mille rr  et al. 1986 461 Convicted DUI's; 25% involved in traffi c accident 

Ifflan dd et aL, 1995 534 Arrested DUI  with BAO0,8%. 

Dunbarr  et al. 1985 58 Male and female DUI' s older  than 30 years and involved in accident 

Dunbarr  et al. 1985 140 Mak and female DUI' s older  than 30 years 

Papozz et al. 1986 3427 Male accident victims presented at emergency ward 

Papozz et al. 1986 3427 Male accident victims presented at emergency ward of Hospital 

Pikkarainenn etal. 176 Apprehension at roadblock DUI' s with BAOO.5 %. 
1989 9 
Pikkarainenn et al. 183 Apprehension not at road block, on suspicion for  alcohol use, DUI' s 
19899 and BAO0.5 %. 
Pikkarainenn et al. 176 Apprehension road block. DUI' s with BAO0.5 %» 
1989 9 

Michielss 1996 8777 Male and female DUT's 

Ruudd etal. 1993 1500 Males convicted for  DUI 

Gjerdee et al. 1986 269 Male DUI's. 61 % younger  than 30 years 

Gjerdee etal. 1987 50 

Jasterr  etal. 1993 110 Male DUI' s 

Lutzz etal. 1992 2199 Male and female DUI' s 

Morgann et al. 1996 93 Male DUI' s with BAC > 200 mg/dl, or  repeated conviction in last 10 
years,, or  failur e to provide specimen for  analysis 

DSM-mm (American Psychiatric Association, 1980); CDT, carbohydrate-deficient transferrin; 
GGT,, gamma-glutamyltransferase; MCV, mean corpuscular value; BAC, blood-alcohol con-
centration. . 
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CRITERIO NN ALCOHO L USE DISORDER 

DSMM  II I  alcoholism classification 

DSMM  m alcoholism classification 

CDTect>20U/l l 

GGT>50U/1 1 

GGTT > 50 U / l 

GGT>40U/1 1 

Combinationn of abnormal values of GGT and MCV < 
ingg to values of 90% of control population that used 
alcoholl  daily 
GGTT >50 U/1 (Method not described) 

GGTT >50 U / l (Mefliod not described) 

Combinationn of DUI  recidivism and 
GGT>> 50 U / l (Method not described) 

:orrespond--
80gpure e 

GGTT > 56 U / l in males 
GGTT > 42 U / l in females (Metftod not described). 
Combinationn of elevated GGT, recidivism DUI and BAC > 2.0 %

CDT>74mg/l l 
GGT>50U/1 1 
GGTT > 50 U/I  in males 

CDTT >74 mg/1 

Combinationn of two abnormal values: GGT>58mmol/L; 
MCV >> 96fl; CDT index >15%. 
GGT>288 U / l in males 
GGT>> 18 U / l in women 

CDT>20 0 
GGTT abnormal. (Method not described) 

PREVA--
LENC E E 

% % 
27.4% % 

54% % 

54,5% % 

48% % 

24.3% % 

30% % 

27% % 

25% % 

29% % 

20.5% % 

32% % 
16% % 
14% % 

35% % 
23% % 
21% % 

60% % 

34% % 

20.5% % 

28% % 
21.5% % 

CORRECTIO N N 
FORR TEST PA-

RAMETER S S 

No o 

No o 

No o 

No o 

Yes s 

No o 

No o 

No o 

Yes s 

No o 

No o 

Yes s 

No o 

No o 
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Thee number of cases with elevated biochemical markers cannot be 
equalisedd with true cases of alcoholism, as was done in most of the 
reviewedd studies. 

Firstlyy because elevated biochemical markers are not in a strict 
sensee markers of alcoholism but of hazardous use of alcohol. More 
importantly,, research indicates that the sensitivity of biochemical 
markerss drops dramatically in young alcoholics, and also in drink-
erss with less severe alcoholism (10-14). As DUI populations consist 
forr a not negligible part of young drivers, and severe alcoholics rep-
resentt only a small minority, the reported prevalence values can be 
consideredd as conservative (9,15). 

However,, the number of cases with elevated biochemical markers 
cann be used to obtain a better estimate of prevalence, if one takes 
intoo account sensitivity and specificity data of biochemical markers 
off  alcoholism in non-judicial samples. With a formula derived from 
'Bayess theorem' one can calculate the prevalence of hazardous use 
inn a population by incorporating test results with knowledge of the 
sensitivityy and specificity. This population-based method can be 
usedd as external criterion for the accuracy of different diagnostic 
procedures. . 

Inn evaluating diagnostic procedures one must consider the differ-
encess between diagnosing alcoholism in health care settings and in 
legall  settings. In health care the main diagnostic aim is to enhance 
health.. Therefore it is important to identify all alcoholic patients. In 
orderr to minimise the risk of missed diagnoses a high sensitivity of 
diagnosticc procedures and tests is important. Usual clinical diag-
nosticc procedure (CDP) in health care depend on clinical judgement 
whichh incorporates all available historical, clinical and laboratory 
data. . 

Inn the legal setting of medical examination in a DUI population 
thee aim is not to enhance health but to enhance traffic safety. Be-
causee diagnosis may be challenged in court, diagnosis is restricted 
too sure cases. In order to minimise the risk of false positive diagno-
sess a high specificity of the diagnostic procedure is important 
Thereforee more restrictive diagnostic procedures (RDP) are used. 
Ideally,, legal diagnostics must rely on objective, reliable and specific 
data,, such as recent history of alcohol problems, physical signs of 
alcoholismm or specific biochemical tests of hazardous alcohol use. In 
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legall  settings high specificity of diagnostic tests is more important 
thann high sensitivity, because incorrect diagnoses have unaccept-
ablee legal consequences. 

Understandingg the legal dilemma is essential in choosing from 
thee different diagnostic procedures. The dilemma is to find a bal-
ancee between two opposite aims. 

Onn the one side, the requirement to enhance traffic safety (for the 
public);; each missed diagnosis endangers traffic safety. On the other 
side,, the requirement to protect the rights of the individual; each in-
correctt diagnosis has unacceptable consequences (for the individ-
ual)) as incorrectly diagnosed DUTs may, for example, lose their job 
afterr being disqualified to drive. 

Inn this study three prevalence estimations, obtained with different 
diagnosticc procedures, are compared with each other and with an 
unbiasedd prevalence estimate based on sensitivity and specificity 
dataa of biological markers of alcoholism in non-judicial samples. 
Thee central question in this study is: How do different clinical diag-
nosticc procedures perform in the detection of AUD, compared to 
prevalencee of hazardous use in the population-based method? 

SUBJECTSS AND METHODS 

Subjects Subjects 
Thee population under study consisted of 241 consecutive male 
DUTss who were referred for medical examination between Septem-
berr 19% and May 1998 after driving under the influence of alcohol. 
Off  these 29 were excluded because of incomplete clinical or chemi-
call  data, leaving a study population of 212. 

Inn accordance with Dutch traffic regulations the following groups 
weree included for referral and examination: 
1.. DUTs with at least one arrest with a Blood Alcohol Concentration 
(BAQQ >2.1%o or three DUI's arrests with any BAC above 0.5 %o 
withinn 5 years, or refusal to cooperate with breath analysis (exami-
nationn group). This group is referred by the Dutch Traffic Test Or-
ganization,, Disqualification Division, who pays for the medical ex-
amination.. Some basic information of the characteristics of drivers 
processedd under these regulations were obtained from the Dutch 
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Trafficc Test Organization, which supplied data on all DUI's exam-
inedd in the Netherlands in 1997. 
2.. DUI's who apply for re-granting of the driving license after pre-
viouss DU1, medical examination and loss of permanent driving li -
censee for 12 months because of diagnosis of alcoholism (re-
examinationn group). In this group almost all individuals are self-
referred,, applying for re-licensing, and have to pay for the exami-
nation. . 

StandardizedStandardized clinical data collection 
Alll  DUI's were examined and diagnosed by the same physician. The 
examinationn was recorded in a standardized clinical report, which 
wass part of a legal procedure on behalf of the Dutch traffic test or-
ganization.. The clinical report of each subject consisted of extensive 
historyy taking, instruments to assess AUD, namely Structured Clini-
call  Interview (SCID) and the CAGE-questionnaire, physical exami-
nation,, biochemical measurements and a conclusive clinical judge-
mentt as to whether it was probable the subject had AUD in the last 
33 or 12 months. History taking was focused on clinical signs of alco-
holismm and on possible and probable non-alcoholic causes for ele-
vatedd biochemical markers. The latter included questions about cur-
rentt and past illness, specifically diabetes, liver diseases, blood 
transfusionss and intravenous drug use (because of the possibility of 
hepatitiss C which can affect carbohydrate-deficient transferrin 
(CDT)) (27), anaemia, and drugs that could affect biochemical mark-
erss (anti-epileptics, folate antagonists, anti- AIDS medication, te-
nothiazines,, some diuretics and thyrostatics). 

Alcoholismm or AUD is defined as either alcohol abuse or alcohol 
dependencee according to DSM- IV

BiochemicalBiochemical measurements: 
Venouss blood samples for determination of hemoglobin (Hb), He-
matocritt (Ht), Red blood cell count (E), Mean cell volume (MCV), 
carbohydrate-deficientt transferrin (CDT), Gamma glutamyltransfer-
asee (GGT), aspartate aminotransferase (AST), and alanine amino-
transferasee (ALT) were taken. Serum samples for CDT were frozen 
withinn 4 hours after collection and stored at - 20°C until use. CDT 
wass analyzed in duplicate, using a commercial kit, CDTect, of 
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Pharmaciaa and Upjohn. Measurement of serum GGT, ALT, AST 
wass executed within 4 hours with VTTROS (Ortho Clinical Diag-
nostics)) at 37°C and re-coded for the value at 30°C Hb, Ht, E, MCV 
weree kept at room temperature and analyzed within 4 hours with 
Techniconn H2 analyzer, Bayer. The reference limit of CDTect was > 
200 U/l, GGT > 40 U/l, ALT ;> 34 U/l , AST > 33 U/l, MCV > 100 fl. 

DiagnosticDiagnostic procedures 
Forr reasons of comparability with the population based method, as 
thee diagnostic window of biochemical markers does not exceed 3 
months,, only current AUD diagnosis (within the last 3 months) is 
usedd in the différent diagnostic procedures. 
Dataa from clinical reports of every subject were processed in three 
diagnosticc procedures: SOD, RDP and CDP. The three diagnostic 
proceduress are not independent; SOD is incorporated into the RDP 
andd both SOD and RDP are incorporated into CDP. The diagnostic 
proceduress are described below in detail. Essentially SCID identifies 
alcoholicss that are willing to report alcohol problems, RDP identi-
fiess those positive with SCID and with elevated biochemical mark-
erss that can be seen as proof of current hazardous drinking, while 
CDPP identifies those positive on SOD and RDP and subjects with 
moree "soft signs" of alcoholism. All resulting diagnoses refer to 
AUDD in the 3 months prior to examination. 
1.. Diagnostic procedure 1: SCID. Recent alcohol problems were as-
sessedd with the Structured Clinical Interview for DSM IV Axis I dis-
orders,, clinician version, module E (alcohol use disorders) over the 
lastt 3 months [SC3D-CV, (28)]. The SCID-CV is a semistructured in-
tervieww for making the major DSM - IV diagnoses and is based on 
thee Diagnostic and Statistical Manual of Mental Disorders 4 * . 
Editionn (29). It was designed for use in clinical settings as a way of 
ensuringg standardized assessments. A study, using earlier versions 
off  SOD, report test-retest kappa's for current diagnoses of AUD of 
0.755 (30). 
AUDD diagnosis was made if the subject scored positively on one of 
thee SCID criteria of alcohol abuse or scored positively on three crite-
riaa of alcohol dependence, in the 3 months prior to the interview. 
2.. Diagnostic procedure 2: Restrictive diagnostic procedure (RDP). 
Wee devised a restrictive diagnostic procedure for detection of alco-
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holismm with the aim to maximize reliability and specificity of diag-
nosis.. From the standardized recorded history only data from SCID-
interview,, the 4 CAGE questions (31) and data from history and 
medicationn were used to check for possible non-alcohol causes for 
raisedd tests. From physical examination only liver palpation was 
used.. All biochemical measurements were used. The restrictive di-
agnosticc procedure is described in figure 1. 

AUDD diagnosis was only made if SQD was positive, or if a si-
multaneouss combination of elevated biochemical tests, or simulta-
neouss combination of biochemical tests and clinical signs was pres-
ent.. In case of possible non-alcoholic causes for positive biochemical 
andd clinical signs, diagnosis was not made. When two or more of 
thee enzymes ALT, AST and GGT were simultaneously elevated, no 
AUDD diagnosis was made. In the presence of indication of liver ill -
ness,, such as liver enlargement, highly elevated ALT and AST, or 
highlyy elevated GGT, no AUD diagnosis was made. In the case of a 
moderatelyy elevated GGT, ALT or AST there is a difficulty whether 
toto interpret a simultaneous MCV elevation as an independent test in 
diagnosingg AUD, as this elevation may be possibly caused by the 
samee liver illness. 

Inn order to diminish the small chance (in this population) of in-
correctlyy diagnosing subjects with non-alcoholic liver disease, with-
outt increasing the much greater chance (in this population) of 
missingg diagnosis in non-abstinent subjects with alcoholic liver dis-
ease,, we used a higher cut off value of MCV in the combinations of 
elevatedd MCV, with elevated ALT, AST or GGT, as an extra safe-
guardd against incorrect diagnosis. 

Thee algorithm for RDP was made before analysis. Two items (no 
effectt of alcohol > 4 AU and blood pressure > 160/95 were deleted 
postt hoc, as these items didn't provide additional differentiating 
value. . 
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Figuree 1. 
Floww chart Restrictive Diagnostic Procedure. 
strictnesss for testing excessive use of alcohol 

33 alternative criteria of increasing 

Positivee SCTD in last 3 months 
prio rr  to examination? 

YES S 

Abnormall  or  marginal 
biologicall  markers? 

Onee of: 
-CDT>20 0 
-CDT>20 0 
-CDT>20 0 
-CDT>20 0 
-- GGT>40 
-CDT>20 0 
-CDT>20 0 

++ GGT>40, 
++ ALT>34 
++ AST>33 
++ MCV>97, 
++ MCV>100, 
++ recent Cage > 2 
++ hepatomegaly 

-- MCV>100 + ALT>34 
-MCV>100++ AST>33 

Onee of: 
-CDT>200 + GGT>36 
-GGT>400 + CDT>18 
-- MCV>97 + GGT>40 
-CDT2200 +ALT>31 
-- CDT>20 + AST>30 
-- MCV>100 + CDT>18 
-- CDT>50 

1 1 

Onee of: 
-- CDT>18 
-- GGT>36 
-- ALT>31 
-AST>30 0 
-- MCV>97 

1 1 
Possible* * 
confoundingg effect 
off  illness or drug? 

Possible* * 
confoundingg effect of 
illnesss or drug? 

TX X 

Probable***  con-
foundingg effect of 
illnesss or drug? 

NO O YES S NO O YES S 

Probable***  con-
foundingg effect of 
illnesss or drug? 

[YESS | 

AUD D 
DIAGNOSI S S 

PROBABLE E 
AUD D 

POSSIBLEE AUD NOO AUD 

ee confounding effect when the chance that abnormal biochemical or clinical signs are caused by 
non-alcoholicc illness or drug is estimated to be > 5%. 

"Probablee confounding effect when the chance that abnormal biochemical or clinical signs are caused 
byy non-alcoholic illness or drug is estimated to be > 50%. (These criteria derive from the albeit sparse 
publishedd data on the rates of elevated marker tests in various non-alcoholic conditions, and the 
authors'' clinical estimates). SCID, structured clinical interview, CDT, carbohydrate-deficient transfer-
rin;; GGT, gamma-glutamyltransferase; MCV, mean corpuscular value; ALT, alanine aminotransferase, 
AST,, aspartate aminotransferase; AUD, alcohol use disorder. 
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Thee choice of die different combinations of elevated biochemical 
measurementss in RDP was motivated by our aim to achieve a speci-
ficityy of approximately 95%. In non clinical settings, specificity of 
GGTT is reported between 80- 90 %, of ALT above 80%, of AST above 
90%,, of elevated MCV, in men, above 90% and of elevated CDT 
abovee 80% (1432,33). As hazardous use of alcohol elevates GDT, 
MCVV and the enzymes GGT, ALT and AST through partly inde-
pendentt biological pathways, these markers can be considered as 
partlyy independent tests (34). 

Demandingg that a pair of diagnostic tests are simultaneously ele-
vatedd before making a positive diagnosis of alcoholism, maximizes 
specificityy and minimizes false positive labeling of innocent pa-
tients,, but pays the price of lots of missed diagnoses (35). If CDT, 
GGTT and MCV are independent tests, simultaneous elevation of 
CDTT and GGT, or CDT and MCV, or MCV and GGT will result in 
specificityy values between 96 and 99%. This assumption is partly 
confirmedd in a study mat measured specificity of simultaneously 
elevatedd CDT and GGT in non-alcoholic controls (36). 
3.Diagnosticc procedure 3: Clinical diagnostic procedure (CDPV In 
thiss diagnostic procedure a diagnosis was reached through clinical 
judgementt after evaluation of all available data, according to usual 
clinicall  practice. Besides biochemical measurements, historical data, 
clinicall  signs, and instruments to assess alcohol problems were 
used. . 

Historiess included time and circumstances of arrest. A police re-
portt of BAC, data of earlier DUI and reports of earlier medical ex-
aminationss after DUI were available. No information from GFs was 
asked. . 

Recentt alcohol intake was assessed by means of a structured in-
terview.. This included questions about the exact amount of alcohol 
unitss (AU) in the week prior to the examination, an estimate of the 
averagee AU per week during the last year, and questions about 
changess in quantity and frequency of drinking in the last year. 

Hazardouss drinking is defined as the level of persistent alcohol 
consumptionn being likely to result in adverse health effects: >280 g 
ethanol/weekk (37). As 1 AU is defined as a standard drink of ap-
proximatelyy 10 g alcohol, hazardous use signifies an average of 
moree than 28 AU weekly. 
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Lifetimee and current alcohol problems were assessed using the 
CAGEE questions, SOD, and questions about any past treatment for 
alcoholl  problems. A subject was considered to have had a life time 
alcoholl  problem if CAGE > 2, or if a subject was ever treated for al-
coholl  problems, or received a SOD diagnosis in the 12 months prior 
too the interview. 

Ass in RDP, history included also questions about different dis-
easess and drugs, to control for possible confounders in regard to 
non-alcoholicc causes for elevated biochemical markers or liver en-
largement. . 

Physicall  examination included breath smelling of alcohol during 
examination,, (but no alcohol breath test), blood pressure, liver pal-
pationn and observation of skin abnormalities indicative for liver 
dysfunctionn and neurological dysfunction indicative of polyneu-
ropathyy or withdrawal symptoms. 

Diagnosiss of recent AUD in CDP procedure was based on clinical 
reasoning.. All data and clinical signs were assessed as either di-
minishingg the chance of recent AUD, increasing the chance of recent 
AUD,, or confirming AUD diagnosis. A positive diagnosis of recent 
AUDD was made if the above described SOD and RDP procedures 
resultedd in an AUD diagnosis or if several AUD chance -increasing -
dataa were present without the presence of confounding effects of 
illnesss or drugs. 

PopulationPopulation based prevalence estimate of hazardous use. 
Studiess have shown that sensitivity and specificity of markers of 
hazardouss alcohol use depend on the distribution of severe and 
mildd cases of alcoholism in the studied cohort. A high ratio of se-
vere/mildd cases heightens sensitivity, while a low ratio lowers sen-
sitivity. . 

Becausee we assumed that our population consists of a high risk 
populationn of hazardous users, alcoholics and social drinkers with-
outt AUD, we used sensitivity and specificity values found in stud-
iess with two high risk populations Sillanaukee et al., 1993, Huseby 
ett al., 1997b (38,39). Sillanaukee et al. compared hazardous drinkers 
withh some signs of AUD, to social drinkers and found a sensitivity 
off  57% and a specificity of 79%. Huseby et al. compared alcohol de-
pendentt patients to non-dependant patients from a population of 
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menn admitted to a surgical ward and found a sensitivity of 55% at a 
specificityy of 85%. Sensitivity and specificity values refer to the re-
lationn of AUD and elevated CDT or GGT. 

Thee estimated prevalence of AUD was computed with the fol-
lowingg formula: 

p=[T-( i -Sp)] / (s+Sp- i ) (40) ) 

where:: P = prevalence; T = proportion of elevated tests (CDT or 
GGT)) = (true positives + false positives)/ all tests. S = sensitivity = 
numberr of true-positives/(number of true-positives + number of 
false-negatives).. Sp = specificity = number of true-
negatives// (number of true-negatives + number of false-positives). 
Below:: PPV - Positive Predictive Value = number of true positives/ 
(numberr of true-positives + number of false-positives). NPV = 
Negativee Predictive Value = number of true negatives/ (number of 
truee negatives + number of false negatives). 

StatisticalStatistical analysis 
SPSSS was used for computation of frequencies. Comparison of 
groupss was performed with T- Test. Comparison of multiple groups 
wass conducted with ANOVA. 

RESULTS S 

SampleSample characteristics 
Thee sample characteristics of the examination group were not sig-
nificantlyy different from all DUI's examined in the Netherlands in 
19977 when compared for age, average BAC and mean number of 
DUII  arrests. The mean age of our cohort was 42.1. 31% of the DUI's 
weree younger than 35 years (Table 2). 
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Tablee 2: 
Samplee characteristics of 212 DUI  subjects and of all "firs t examined 
DUl's""  in 1997 in the Netherlands 

Examined d 
population n 

Meann Age 

Meann BAC 

Meann number  of 
DUI I 
arrestss in last 5 
years s 
Meantime e 
betweenn last DUI 
andd medical 
examinationn in 
months s 
Reported d 
AU/week k 

Firstt  exami-
nationn n-93 

40,177 (11.8) 

1.988 %o 
(0.56)) %o 

1.911 (1.23) 

6.2(3.2) ) 

10.44 (12.9) 

Re--
examina--
tionn n-119 

44(11.2) ) 

1.900 %o 
(0.61)) %o 

1.411 (1.20) 

47(35) ) 

5.5(8.0) ) 

Sign n 

0.025* * 

0.428 8 

0.003* * 

0.000* * 

0.002* * 

Firstt  Exami-
nationn in the 
Netherlands s 
inn 1997 
n-2045 5 

40.299 (10.3) 

2.122 %o 
(0.58)) %o 

1.93(1.19) ) 

Sign n 

0.92 2 

0.064 4 

0.459 9 

**  <0.05 independent sample T-test ()SD D 

Thee re-examination group, that consisted of subjects who applied 
forr  re-granting the drivers license, reported much less alcohol use 
(5,55 AU/week) than the examination group (10,4 AU/week). In 
comparison,, the average self reported alcohol intake in the Dutch 
malee population is 21 AU per  week (41). Only 7 subjects, (7.5%), 
fromm the examination group, and 4 subjects, (3.4%), from the re-
examinationn group reported to drink more than 28 AU average per 
weekk in the 3 months prior  to the interview. 

1077 out of 212 DUI' s reported life time alcohol problems accord-
ingg to our  definition (if CAGE > 2, or  if a subject was ever  treated for 
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alcoholl  problems, or received a SOD diagnosis in the 12 months 
priorr to the interview). In agreement with expectation the re-
examinationn group reported more lifetime alcohol problems (61.3%) 
thann the examination group (36.6%). The last percentage is probably 
thee result of underreporting. According to an epidemiological study 
performedd in 19%, the one-month, 12 month and life-time preva-
lencee of AUD in the Dutch male population was respectively 8.5%, 
13.4%% and 28.3% (42). 

PrevalencePrevalence according to different diagnostic procedures 
SCID.SCID. Applying SOD over the last three months as diagnostic pro-
ceduree identified 7 DUT 5 with AUD in the Examination group and 
onlyy one in the Re-examination group. According to SOD the esti-
matedd prevalence of AUD over the last three months in the exami-
nationn group is 7.5% and 0,8% in the re-examination group (Table 
3).. Applying SOD over the last 12 months identified 21 DUI's with 
AUDD in the examination group (22.6%) and 4 in the re-examination 
groupp (3.4%). 
RDP.RDP. The restrictive diagnostic procedure resulted in an AUD diag-
nosiss in 32 DUI's from the Examination group (prevalence accord-
ingg to RDP 34.4%), and 18 from the re-examination group (preva-
lencee of AUD in the re-examination group 15.1%). 
CDP.CDP. The clinical diagnostic procedure using all data resulted in an 
AUDD diagnosis in 54 DUI's in the Examination group (prevalence 
accordingg to CDP 58.1%), and 43 DUI's in the re-examination group 
(prevalencee according to CDP 36.1%). 

PopulationPopulation based prevalence computation. 
Thee total amount of subjects with elevated CDTect or GGT was 101 
(511 from the examination group and 50 from the re-examination 
group).. The proportion of DUI's with elevated biochemical markers 
iss 101/212. Using the sensitivity and specificity values found by 
Sillanaukeee et al. results in an estimated prevalence of AUD for all 
DUI'ss in our study of 74%. Using the sensitivity and specificity val-
uess found by Huseby et al. result in an estimated prevalence of 
82%. . 
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Tablee 3: 
Estimatee of Prevalence of AUD according to different diagnostic proce-
duress compared to population based prevalence estimate of excessive 
usee of alcohol 

Diagnostic c 
procedure e 

DUII  popula-
tiontion n-212 

Prevalence e 
AUD D 
Lifetim e e 
alcohol l 
problems s 
n-107 7 
Mean n 
AU/week k 
7,70-0,7) 7,70-0,7) 
Examination n 
groupp N"93 

Re--
examination n 
group p 
n-119 9 

SOD D 
33 months 

+ + 
n-8 8 n-204 4 

3.8% % 

7 7 

25.6 6 
(29.6) ) 

7 7 
7.5% % 

1 1 
0.8% % 

100 0 

7.V 7.V 
(8.7) ) 

86' ' 
92.4% % 

118" " 
99.2% % 

Restrictivee Diagnostic 
Procedure e 

AUD D 

n-50 0 

Prob--
able e 
AUD D 
n-21 1 

Possi--
ble e 

AUD D 
n-59 9 

No o 
AUD D 
n-82 2 

23.6% % 

31 1 
62.0% % 

15.5 5 
(15.4) ) 

32 2 
34,4% % 

18 8 
15.1% % 

17 7 
81.0% % 

8.6 6 
(8.0) ) 

11 1 
11.3% % 

10 0 
8.4% % 

25 5 
42.4% % 

6.7 7 
(8.2) ) 

19 9 
20.4% % 

40 0 
33.6% % 

34" " 
41.5 5 

3.5" " 
(6.1) ) 

31 1 
33.3% % 

51" " 
42.9% % 

Clinical l 
Diagnostic c 
procedure e 

AUD D 
n-97 7 

No o 
AUD D 
n-115 5 

45.8% % 

60 0 

11,9 9 
(13) ) 

54 4 
58,1% % 

43 3 
36.1% % 

47--

4,1 1 

(M) ) 

39 9 
41.9% % 

76* * 
63.8% % 

Population n 
based d 

method d 
Elevated d 
CDTorGGT T 
n-101(51 1 
examination n 
group;; 50 re-
examination n 
group) ) 

82%% or 74% 

**  p <0.05 independent sample T-test ( )SD 

""  p <0.05 one-way ANOVA 

DISCUSSION N 

Thee three diagnostic procedures are not independent SCTD is in-
corporatedd in RDP and both SOD and RDP are incorporated in 
CDP.. Not surprisingly, additional data result in higher  AUD 
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prevalencee values: 3.8% with SOD only, 23.5% with the restrictive 
diagnosticc procedure and 45.8% with clinical judgement. How to 
explainn the great difference between prevalence found with diag-
nosticc procedures and the prevalence found with the population 
basedd method? 

Onn one side, one has to reckon with the possibility that the low 
sensitivityy of biochemical markers, used in the population based 
method,, inflates die estimated prevalence of AUD beyond results of 
earlierr research and beyond face validity. Another possible expla-
nationn is that the estimated prevalence found with the population-
basedd method, between 82% and 74%, can be considered as maxi-
mall  prevalence only. As "hazardous drinking' encompass a larger 
groupp than the group with AUD, the criterion can be only used as 
maximall  reference level. 

Onn the other hand, one has to consider the possibility that the di-
agnosticc tools to detect alcoholism in DUI's result in considerable 
underr diagnosing. 
SODD identifies maximally 5 % of all AUD found with the unbiased 
estimate.. This performance was not unanticipated; SCID identifies 
onlyy those alcoholics that are aware of their problems and are will -
ingg to be open about it. For obvious reasons most DUI's wil l not be 
openn about their alcohol consumption (which was reported as 3 
timess lower than average in the Dutch population) or about their 
alcoholl  problems (which was reported as just a littl e lower man in 
thee Dutch population). 
RDPP identifies 6 times as many as SOD procedure only, and at least 
288 % and maximally 31% of the unbiased AUD estimate. This is a 
significantt gain compared to SCID. At the same time it is evident 
thatt the sensitivity of the Restrictive Diagnostic Procedure is low. 
Thiss result is also according to expectation. One can assume that 
RDPP will result in under-diagnosis because physical signs of alco-
holismm are late symptoms of alcoholic disease, because approxi-
matelyy 5-20 % of alcohol dependent patients and 40 - 60 % of alco-
holl  abusers show no elevations of biochemical tests (1238,43) and 
becausee 31 % of our population consisted of subjects younger than 
355 years. In young subjects biochemical markers have a low sensi-
tivityy for detection of alcoholism. Another reason for under diagno-
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siss of RDP is that any possible non-alcoholic cause had also auto-
maticallyy led to exclusion of the diagnosis. 

CDPP identifies at least 56% of the unbiased AUD estimate and up 
too 60% of the examination group. Even if one minks that the preva-
lencee of AUD found with CDP is rather high, one has to consider 
thatt the prevalence values in this study refer to prevalence of AUD 
foundd several months after the DUI arrest It seems reasonable to 
assumee that prevalence of AUD at the time of arrest would be much 
higher. . 

Thee above mentioned prevalence is dependant on the adminis-
trativee selection of DUI's for examination, which variegates in dif-
ferentt countries. The issue here is to provide the clinician, working 
withinn a legal situation, with a method to calculate PPV and NPV 
forr different diagnostic procedures. The diagnostic gain of CDP 
abovee RDP has significant legal disadvantages that can be illus-
tratedd by the consequences for Positive Predictive Value (PPV) of 
thiss procedure. If we would use this procedure in a population with 
40%% prevalence of AUD, under the optimistic assumption mat CDP 
hass a specificity of 80% and sensitivity between 60% and 95 %, the 
positivee predictive value of CDP wil l vary between 66 and 75%. 
Thiss may be quite acceptable in health care settings, but is evidently 
nott acceptable in legal settings. The high chance of false positive di-
agnosiss makes CDP unacceptable in the legal context of AUD diag-
nosiss in DUI populations. Until better markers are available we ad-
visee physicians who participate in diagnosing AUD in DUI popula-
tionstions to use RDP enhanced with secondary data like circumstances 
off  arrest. 

Itt remains to be researched if RDP (enhanced or not) has a high 
enoughh PPV and an acceptable NPV. However, it is too optimistic 
toto hope that such research wil l be able to replace clinical reasoning 
completelyy (44). As different sub-groups of DUI's have different a 
priorii  prevalence (table 3), and test parameters of biochemical 
markerss are dependent on age and gender, different norms must be 
usedd in diagnostic procedures. Even if precise knowledge of the 
positivee predictive values of different diagnostic procedures in dif-
ferentt groups becomes available, one has still to answer a social, as 
wellwell as the legal question: How sure one has to be of diagnosis in 
diagnosingg alcoholism in DUI populations? 
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