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In t roduct ion  

The present  study was undertaken to provide information concerning t h e  
v a l i d i t y  o f  s u b j e c t  examination procedures for i d e n t i f v i n 3  and 
d i f f e r e n t i a t i n g  types of drug in tox ica t ion .  The study was undertaken a t  the 
i n i t i a t i v e  o f  the National Highway T r a f f i c  Safety Administration and the  
National I n s t i t u t e  on Drug Abuse t o  gain con t ro l l ed  experimental data  
concerning examination procedures which a r e  cu r r en t ly  being promoted and 
used i n  f i e l d  s i t u a t i o n s  (law enforcement, m i l i t a r y ,  i n d u s t r y )  a s  a  
technique fo r  d e t e c t i n g  drug-intoxicated ind iv idua ls  and for  i den t i fv ing  the  
tvpe o f  drug producing t h e  in tox ica t ion .  The p a r t i c u l a r  examination 
procedures t e s t e d  were derived from those developed and used by the Los 
Angeles Po l i ce  Department i n  t h e i r  Drug Recognition Program. The present  
s  tudv cons i s  t ed  of  a  labora tory  s imulat ion assessment of  ch i s  approach to  
recogni t ion  and i d e n t i  f i c a t i o n  of drug i n t o x i c a t i o n .  In  a c l i n i c a l  research 
labora tory volunteers  were administered var ious  drugs/doses under 
double-blind condi t ions  and were then independently examined and evaluated 
fo r  s igns  o f  drug i n t o x i c a t i o n  by each o f  four t r a ined  and experienced 
r a t e r s .  



METHODS 
- - 

General Procedure 

Eight  drug dose condi t ions  were administered under double b l i n d  condi t ions  
- t o  80 volunteer  s u b j e c t s  vho were then  eva lua ted  independently by each of 

four  r a t e r s  t r a ined  i n  a  s tandard ized  procedure f o r  recogniz ing  and 
d i f f e r e n t i a t i n g  types of  drug-produced in tox ica t ion .  Each r a t e r  was allowed 
a 20 minute eva lua t ion  per iod  t o  dec ide  presence o r  absence, and type of  
drug in tox ica t ion .  

The present  r e p o r t  focuses upon t h e  global  eva lua t ions  of  drug i n t o x i c a t i o n  
provided by the r a t e r s .  I n  a d d i t i o n ,  ex t ens ive  a d d i t i o n a l  d a t a  were 
c o l l e c t e d  concerning drug e f f e c t s  on s u b j e c t i v e ,  behav io ra l ,  and b i o l o g i c a l  
i nd ices  ; the procedures f o r  c o l l e c t i n g  these  a d d i t i o n a l  d a t a  ; and t h e i r  
r e s u l t s ,  w i l l  be  r epo r t ed  s e p a r a t e l y ,  a s  w i l l  a more d e t a i l e d  a n a l y s i s  o f  
t he  s e n s i t i v i t y  of  s p e c i f i c  'elements i n  the p re sen t  r a t i n g  procedure. 

Subjects  

P a r t i c i p a n t s  were 80 normal, h e a l t h y  a d u l t  male vo lun tee r s  between 18 and 35 
years  of age (mean 23.71, weighing between 54 and 100 kg (mean 71.81, and 
who repor ted  us ing  marijuana w i t h i n  t h e  p a s t  year .  Volunteers  were 
r e c r u i t e d  from the community through advert isements  placed i n  l o c a l  
newspapers, a t  l o c a l  co l l ege  campuses, and announced on r a d i o  and 
t e l e v i s i o n .  Volunteers were paid $80 f o r  t h e i r  p a r t i c i p a t i o n .  

P r i o r  t o  p a r t i c i p a t i o n ,  vo lun tee r s  v i s i t e d  t h e  l abo ra to ry  f o r  a  two hour 
screening  and t r a i n i n g  period f o r  which they  were paid $20. During t h i s  
v i s i t  sub jec t s  were 'given a  phys ica l  examination ( inc luding  ECG and a  
u r i n a l y s i s  sc reen  f o r  evidence o f  drug abuse) ,  interviewed about t h e i r  drug . 
use h i s t o r y  ( t y p e s ,  q u a n t i t i e s ,  and p a t t e r n s  of drug u s e ) ,  and t r a i n e d  on 
the  psychomotor t a sks  and s u b j e c t i v e  e f f e c t  ques t ionna i r e s  used i n  t he  
s tudy.  Volunteers found t o  be wi thout  s i g n i f i c a n t  medical o r  p s y c h i a t r i c  
d i s tu rbances ,  t o  be without  s u b s t a n t i a l  p a t t e r n s  of  i l l i c i t  drug abuse, t o  
be tak ing  no medication, and showing adequate performance on t h e  psychomotor 
tasks  and ques t ionna i r e s  were accepted fo r  p a r t i c i p a t i o n .  Accepted s u b j e c t s  
provided t h e i r  w r i t t e n  informed consent  t o  r e sea rch  p a r t i c i p a t i o n  and were 
given an appointment f o r  t h e i r  experimental  sess ion .  A t  t h i s  time s u b j e c t s  
were i n s t r u c t e d  t o  take no drugs o the r  than a lcohol  o r  marijuana f o r  a t  
l e a s t  two weeks p r i o r  t o  the  s tudy  and to  consume no alcohol  or  marihuana 
f o r  a t  l e a s t  2 4  hours p r i o r  t o  t h e  s tudy;  s u b j e c t s  were informed t h a t  
compliance with these  i n s t r u c t i o n s  would be v e r i f i e d  by a  u r i n a l y s i s  t e s t  on 
t h e i r  study day which would determine t h e i r  e l i g i b i l i t y  t o  p a r t i c i p a t e .  



Instructions/Information t o  Subjects  

Subjects  were informed t h a t  they would be r ece iv ing  two o r a l  doses of 
medics t i on  and would be smoking marijuana p l an t  ma te r i a l  they were informed 
t h a t  any o r  a l l  doses might be i n a c t i v e  placebo o r  t h a t  they might rece ive  
marijuana, a  s e d a t i v e ,  a  major o r  minor t r a n q u i l i z e r ,  or  a  s t imulant .  
Subjects were informed t h a t  they would be examined ind iv idua l ly  by four 
r a t e r s  who worked fo r  the Los Angeles Pol ice  Department and who would 
attempt t o  i d e n t i f y  t h e  type of drug t h e  sub jec t  had received. Subjects 
were in s t ruc t ed  t o  cooperate with the r a t e r s ,  t o  answer t h e i r  ques t ions ,  and 
not to  t r y  t o  t r i c k  or  mislead the  r a t e r s ;  i n  add i t i on ,  sub jec t s  were to ld  
not t o  volunteer  information t o  the  r a t e r s  i d e n t i f y i n g  the drug which the 
subjec ts  themselves bel ieved they had received. 

Raters -- 
Four r a t e r s ,  who were experienced s t a f f  o f  t h e  Los Angeles Pol ice  8 

Department's Drug Recognition Program, p a r t i c i p a t e d ;  two of  these  were 
i n s t r u c t o r s  i n  t h a t  program. The Drug Recognition Program t r a i n s  s t a f f  i n  a  
s tandardized s u b j e c t  examination procedure intended t o  permit recogni t ion  of 
drug-produced i n t o x i c a t i o n  and to  permit i d e n t i f i c a t i o n  of t h e  
pharmacological drug c l a s s  producing t h a t  in toxica t ion .  The four r a t e r s  had 
13 ,  3 ,  4 ,  and 5 years  experience with the  Program. 

Instructions/Information t o  Raters  

Raters  were i n s t r u c t e d  t o  i nd ica t e  es t imated  drug c l a s s e s  even i f  they were 
not as  conf ident  a s  they  would normally be i n  a  f i e l d  s i t u a t i o n .  Raters 
were informed t h a t  drugs were being administered o r a l l y  and by smoking, and 
t h a t  a l l  s u b j e c t s ,  as p a r t  o f  t he  b l ind ing  procedure, would rece ive  dosing 
by both routes  and by no o the r  route .  I n  p a r t i c u l a r ,  r a t e r s  were informed 
t h a t  a l l  subje 'c ts  would smoke some marijuana p l an t  ma te r i a l  which might o r  
might not  conta in  a c t i v e  drug, and t h a t  they should reach t h e i r  conclusion6 
based upon observed drug e f f e c t s  and should not  be misled by. s u p e r f i c i a l  
cues such as  t h e  smell of marijuana. Raters  were informed t h a t  t he re  was no 
a lcohol ,  PCP, o r  LSD administered,  t h a t  no drug combinations were 
administered,  and t h a t  some sub jec t s  rece ived  no a c t i v e  drug. Raters were 
a l so  informed of  t he  general  c h a r a c t e r i s t i c s  of t h e  sub j e c t s  -- normal 
hea l thy  vo lun tee r s ,  wi th  some h i s t o r y  of  p r i o r  drug use bu t  without  pa t t e rns  
of c l i n i c a l l y  ~ ~ g n i f i c i a n t  drug abuse. 

S e t t i n g  

The s tudy was conducted i n  a  h o s p i t a l  l abo ra to ry  s e t t i n g  cons i s t i ng  of  a  
s u i t e  of o f f i c e s  and lounge areas  wi th in  the  Behavioral Pharmacology 
Research Unit a t  the  Franc is  Sco t t  Key Medical Center of t h e  Johns Bopkins 
Universi ty  School of Medicine. Each r a t e r  was assigned t o  a  p r i v a t e  



examination room. Raters  had no con tac t  with sub jec t s  p r i o r  t o  t h e i r  
examination period,  and r a t e r s  had no contac t  wi th  one another  throughout 
the  period of sub jec t  examinations. Subjec ts  were escor ted  among t h e  r a t e r s  
on a prearranged schedule by r e sea rch  s t a f f  who were b l i n d  t o  drug 
condi t ions  and t o  t he  r e s u l t s  of  t h e  r a t i n g s ,  and who had no infonna t i o n  
about sub jec t s  ' performance i n  i nd iv idua l  r a t i n g s .  These procedures were 
intended t o  maximize the  independence of  each r a t i n g .  

Drug Administration 

Subjec ts  were randomly ass igned  among drug cond i t i ons  according t o  t h e  l a t i n  
square design descr ibed below. The fol lowing e i g h t  drug condi t ions  were 
s tud ied :  d-amphetamine, 15 o r  30 mg o r a l l y ;  diazepam, 15 o r  30 mg o r a l l y ;  
s e c o b a r b i t z l ,  300 mg o r a l l y ;  mari juana,  12 puf fs  of 1.3% o r  2.8% THC; o r  
placebo. For cJ-amphetamine , diazepam, and s e c o b a r b i t a l  t hese  do'ses a r e  
approximately th ree  t o  s i x  t imes the  t y p i c a l l y  recommended t h e r a p e u t i c  - 
dose. The marijuana doses were s e l e c t e d  on t h e  b a s i s  of p r e t e s t i n g  a s  be ing  
i n  the  middle t o  upper range of  doses t y p i c a l l y  achieved by occas iona l  
mar ihuana users  i n  the  community. 

To al low f o r  d i f f e r i n g  speeds of abso rp t ion ,  drug doses were administered a t  
t h r e e  sepa ra t e  times. To maintain the  double-blind procedure a dummy 
medication procedure was used i n  which each sub jec t  rece ived  a dosage on 
each of  the  th ree  occas ions ,  with a t  l e a s t  two of  the t h r e e  occas ions  being 
placebo only ( f o r  sub j e c t s  assigned t o  t h e  placebo condi t ion  a l l  t h r ee  
occasions were placebo).  Drug admin i s t r a t i ons  occurred a t  2 hours 
(d-amphetamine), 1 hour (diazepam and s e c o b a r b i t a l ) ,  o r  20 minutes 
(mari juana)  p r i o r  t o  t he  s t a r t  of the  experimental  r a t i n g  period.  

A l l  o r a l  doses were prepared i n  i d e n t i c a l l y  appearing opaque g e l a t i n  
capsules  with l a c t o s e  f i l l e r  and were dispensed d i r e c t l y  i n t o  t h e  s u b j e c t ' s  
mouth by a nurse who then watched t h e  sub jec t  d r ink  water and examined t h e  
s u b j e c t  ' s mouth t o  i n su re  drug inges t ion .  

Marijuana smoking began 20 minutes p r i o r  t o ,  and ended approximately 10 
minutes p r io r  t o ,  t he  beginning of  t h e  r a t i n g  period. The marijuana 
c i g a r e t t e s ,  inc luding  t h e  placebo c i g a r e t t e s ,  were ind i s t i ngu i shab le  i n  
appearance; they were machine-rolled c i g a r e t t e s  provided by the  National  
I n s t i t u t e  on Drug Abuse. I n  an e f f o r t  t o  c o n t r o l  and s t anda rd ize  the  
b i o l o g i c a l  exposure t o  mari juana smoke a s tandard ized  puff ing procedure was 
used. Subjects smoked e x a c t l y  12 puf fs  -- 6 from each of two success ive  
c i g a r e t t e s .  Subjects  were s igna led  when t o  i nha le  and t o  exhale  each p u f f ,  
with 10 seconds being a l l o t t e d  t o  i nha l ing  and hold ing  each i n h a l a t i o n ,  and 
25 seconds e laps ing  between exha la t ion  and t h e  next  i nha la t ion .  To 
cor robora te  marijuana exposure, h e a r t  r a t e  and b rea th  carbon monoxide 
concent ra t ion  were recorded before  and a f t e r  t he  smoking period.  

. . 
Subjec ts  who were c i g a r e t t e  smokers were not  allowed to  smoke from t h e  time 
of t h e  second o r a l  dosing (one hour p r i o r  t o  t he  s t a r t  of the  r a t i n g  per iod)  
u n t i l  completion of t h e  r a t i n g s .  



Rating Procedure 

For purposes of t h i s  experimental eva lua t ion  i t  was necessary t o  use a  
r a t i n g  procedure somewhat d i f f e r e n t  from t h a t  used by the- Fa t e r s  i n  t h e i r  
f i e l d  s i t u a t i o n s .  The time a v a i l a b l e  f o r  each r a t ing /eva lua t ion  was l imi ted  
t o  20 minutes; t h i s  i s  i n  c o n t r a s t  t o  approximately one hour which i s  used 
i n  the f i e l d .  Cer ta in  elements of t h e  evaluat ion which a r e  important i n  the  
law enforcement context  -- e  .g., searching the  sub jec t  fo r  physical  
evidence, examination f o r  evidence of route  of drug admin i s t r a t i on ,  
conducting a  brea th  alcohol  t e s t  -- were el iminated as  i r r e l e v a n t  i n  t h i s  
experimental contex t .  For purposes of t h i s  experiment the r a t e r s  produced a  
modified vers ion  of  t h e i r  usual evaluat ion procedure, which they estimated 
would be compatible wi th  t h e  time and procedural c o n s t r a i n t s  of t h e  study. 
This experiment was the f i r s t  experience of the r a t e r s  with us ing  t h i s  
modified eva lua t ion  procedure. A copy of t h e  r a t i ng leva lua t ion  form i s  
shown i n  F igure  1. 

The modified r a t i n g  procedure consis ted of t h ree  components. F i r s t  was a  
b r i e f  in te rv iew concerning the  s u b j e c t ' s  medical h i s  t o ry  and drug use 
h i s t o r y ,  and concerning r e c e n t  e a t i n g ,  s l e e p  and alcohol  use. This 
interview component provided a  bas is fo r  eva lua t ing  a l e r t n e s s  and 
responsiveness ,  speech and conversat ion c h a r a c t e r i s  t i c s ,  and mood and 
a t t i t u d e .  Second was examination of ob jec t ive  physiological  s i g n s ,  
including pulse  r a t e ,  blood pressure ,  o r a l  temperature,  pupi l  s i z e ,  pupi l  
response t o  l i g h t  and dark ,  nystagmus, smoothness of  v i s u a l  p u r s u i t ,  
pe r sp i r a t ion  and s a l i v a t i o n .  Third was a  f i e l d  s o b r i e t y  t e s t  a s se s s ing  
psychomotor performance and a b i l i t y  t o  remember and follow i n s t r u c t i o n s ;  
t h i s  cons is ted  of four  elements: ( 1 )  s tanding  s t ead ines s  and time 
perception: t h e  s u b j e c t  i s  asked t o  s tand  with f e e t  together  and eyes 
closed and t o  hold t h a t  pos i t i on  u n t i l  he  th inks  30 seconds have elapsed;  
body sway and elapsed t i m e  a r e  recorded; ( 2 )  one-foot balance: the  subjec t  
i s  asked to  s tand  on one foot  while  extending t h e  o t h e r  i n  f r o n t  of him and 
looking a t  i t  and counting t o  30; t h i s  i s  repeated f o r  the o t h e r  foot ;  the ' 

times a t  which t h e  l i f t e d  foo t  is  placed down a r e  recorded; (3 )  hand-to-nose 
t e s t :  t h e  s u b j e c t  i s  asked t o  s tand  with eyes closed and arms down a t  the  
s i d e  and to  touch h i s  nose w i t h  the  index f inge r  of t h e  co r r ec t  hand a s  the  
r a t e r  c a l l s  " l e f t ,  r i g h t ,  l e f t ,  r i g h t ,  r i g h t ,  l e f t "  ; the  l o c a t i o n  of .touches 
i s  recorded; ( 4 )  l i n e  t e s t :  the  subjec t  i s  asked. t o  s tand  h e e l  to toe on a  
l i n e  marked on the f l o o r ,  hands t o  h i s  s i d e s ,  and i s  i n s t ruc t ed  t o  take nine 
heel-to-toe s t e p s  dowa t h e  l i n e ,  t u r n ,  and take nine s t eps  back, counting 
the  s t e p s  aloud; occasions a t  which t h e  sub jec t  s t e p s  o f f  t he  l i n e  a re  
recorded and t h e  q u a l i t y  of  d iv ided  a t t e n t i o n  performance i s  noted. 

The r a t i n g  procedure is designed t o  recognize and d i f f e r e n t i a t e  i n tox ica t ion  
produced by t h e  fol lowing drug c l a s s e s  : na rco t i c s l ana lges i c s  ( o p i a t e s ,  
hero in ,  morphine, e t c . ) ,  c e n t r a l  nervous system depressants  ( b a r b i t u r a t e s ,  
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t r a n q u i l i z e r s ,  e t c .  ) ,  c e n t r a l  nervous system s t imulants  (amphetamine, 
cocaine,  e t c . ) ,  phencyclidine (PCP), hal lucinogens (LSD, psylocybin,  e t c . ) ,  
marijuana, and inha lan ts  ( t o l u e n e ,  acetone,  e t c . ) .  I n  the-present  study 
r a t e r s  made one of t he  following f i v e  judgments: not i n t o x i c a t e d ,  o p i a t e ,  
s eda t ive ,  s t imu lan t ,  or  marijuana. 

Exper i ~ n t a l  Design 

The s tudy was conducted over 10 e x p e r i ~ n t a l  days in  a two week period,  with 
e i g h t  sub jec t s  p a r t i c i p a t i n g  each day; on each experimental day each of  the  
e i g h t  drug condi t ions  was rece ived  by exac t ly  one subjec t  . Subjects  
p a r t i c i p a t e d  as  two successive'waves of four sub jec t s  each, with the second 
wave being scheduled LOO minutes behind the  f i r s t .  

The order  i n  which sub jec t s  were evaluated by each r a t e r  was determined by 
balanced s e t s  of 4 x 4 La t in  squares;  these  were constructed s o  t h a t  across  
four experimental days each r a t e r  would eva lua te  each drug condit ion is each 
of t he  four poss ib le  s equen t i a l  o rde r s  ( f i r s t ,  second, t h i r d ,  four th) .  

' Subjects  were assigned t o  dose condi t ions ,  as determined by the Lat in  
squares ,  s equen t i a l l y  a s  they a r r i v e d  a t  the  h o s p i t a l .  
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RESULTS 

The accuracy of r a t e r s '  judgments of  drug in tox ica t ion  was -mined i n  
r e l a t i o n  t o  the  known drug doses which subjec ts  had received. Table 1 
presents  these da ta  i n  suumary form. The t a b l e  shows, f o r  each of  the e i g h t  
experimental drug condi t ions ,  t h e  number of occasions r a t e r s  made each of 
the  various possible in toxica t ion  judgments ; f o r  each drug condit ion there 
were 40 ra t ings  (10 sub j ec t s  x 4 r a t e r s ) .  Two things a r e  apparent i n  t h i s  
tabula t ion:  (1) on many occasions when an a c t i v e  drug was administered 
sub jec t s  were judged not  to  be in toxica ted;  and (2 )  when subjec ts  were 
judged t o  be in toxica ted  the co r rec t  drug c l a s s  was genera l ly  i d e n t i f i e d  . 
These accuracy data  a r e  more e a s i l y  quant i f ied  and in te rp re ted  when t h e  data  
i n  Table 1 are  converted t o  percentages. These conversions have been done 
i n  two s l i g h t l y  d i f f e r e n t  ways, which permit t h e  examination of two 
d i f f e r e n t  aspects  of r a t e r s '  judgmental accuracy -- s p e c i f i c i t y  and 
s e n s i t i v i t y .  

S p e c i f i c i t y  

S p e c i f i c i t y  r e f e r s  to  the  proportion of cases judged a s  in toxica ted  by a 
p a r t i c u l a r  drug c l a s s  uho had a c t u a l l y  received t h a t  drug c lass .  The 
s p e c i f i c i t y  ana lys i s  addresses the  quest ion of "Given t h a t  a  subjec t  is  
judged t o  be in toxica ted  on drug c l a s s  X, how l i k e l y  is i t  t h a t  he had 
a c t u a l l y  received drug c l a s s  X?" 

Table 2 presents  s p e c i f i c i t y  da ta ;  t h i s  i s  a  t ransformation of t h e  da ta  i n  
Table 1, with each e n t r y  being converted t o  a  percentage o f  the column 
t o t a l .  That i s ,  e n t r i e s  show, f o r  each category of  in tox ica t ion  judgment, 
the  proportion of evaluat ion occasions i n  which the  sub jec t  had a c t u a l l y  
received the various drug condit ions.  These data  show t h e  s p e c i f i c i t y  of  
r a t e r s  ' in toxica t ion  judgments t o  be high -- with  80%, 97.5% and 92.7% of 
cases judged t o  be in toxica ted  on s t imulants ,  marijuana, o r  depressants ,  
r e spec t ive ly ,  a c t u a l l y  having received those drug c las ses .  

These data for  judgments of s  t i m l a n t  , marijuana o r  depressant  in tox ica t ion  
a r e  shown graphica l ly  i n  Figure 2. Judgments of in tox ica t ion  were most 
l i k e l y  t o  occur with the  higher dose l e v e l s  of each drug c l a s s ,  and r a r e l y  
occurred fo r  inappropriate drug c l a s s e s ;  the  occasional  e r r o r s  of 
mis iden t i f i ca t ion  were sca t t e red  among other  drug c las ses .  On only two 
occasions were sub jec t s  who had received only placebo judged t o  be 
in toxica ted  -- on depressants in both cases. ( I n  both of these  cases 
sub jec t s  were judged not  be s u f f i c i e n t l y  in toxica ted  t o  warrant a r r e s t  i n  a 
law enforcement f i e l d  s i t u a t i o n . )  
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An o v e r a l l  summary o f  t he  s p e c i f i c i t y  accuracv o f  r a t e r s  ' i n t o x i c a t i o n  
judgments i s  presented i n  Figure 3. Of t h e  320 r a t i n g  occasions in  t h i s  
studv the re  were 157 occasions when sub jec t s  were r a t e d  a s  be ing  drug 
in tox ica t ed .  On 91.7% o f  t hose  occasions t h e  r a t e r  c o r r e c t l y - i d e n t i f i e d  the  
drug c l a s s  t h a t  t he  s u b j e c t  had received.  On 1.3% o f  occasions judged as 
drug in tox ica t ed  t h e  sub jec t  had rece ived  no  a c t i v e  drug -- i . e . ,  a d e f i n i t e  
f a l s e  p o s i t i v e  e r r o r  was committed. Final ly  , on an a d d i t i o n a l  7 %  o f  
occasions t h e  sub jec t  had rece ived  an a c t i v e  drug b u t  t h e  r a t e r  i d e n t i f i e d  
the i n c o r r e c t  drug c l a s s ;  these  a r e  i d e n t i f i e d  in  the f i g u r e  as  i n c o r r e c t  
i d e n t i f i c a t i o n s  b u t  might a l s o  be considered a  type o f  f a l s e  p o s i t i v e  
e r r o r .  Thus, the t o t a l  f a l s e  p o s i t i v e  e r r o r  r a t e  (occasions t h a t  a  r a t e r  
i d e n t i f i e d  a  type o f  drug  i n t o x i c a t i o n  d i f f e r e n t  from t h e  drug c l a s s  t h a t  
i nd iv idua l  had a c t u a l l y  r ece ived )  was 8.3%. . 

S e n s i t i v i t y  

S e n s i t i v i t y  r e f e r s  to  t h e  proport ion of ca ses  who a c t u a l l v  rece ived  a  given 
drug c l a s s  who a r e  de t ec t ed  a s  being in tox ica t ed  by t h a t  drug c l a s s .  The 
s e n s i t i v i t v  a n a l v s i s  a sks  t he  ques t ion ,  "Given t h a t  a  s u b j e c t  has  a c t u a l l y  
rece ived  drug c l a s s  X ,  h w  l i k e l v  i s  i t  t h a t  h e  w i l l  b e  de t ec t ed  as 
i n tox ica t ed  on drug c l a s s  x?" 

S e n s i t i v i t y  d a t a  a r e  presented i n  Table 3; t h i s  i s  a  t ransformation of t h e  
da ta  i n  Table 1, wi th  each en t ry  be ing  converte'd t o  a  percentage o f  the  rw 
t o t a l .  That i s ,  e n t r i e s  show, f o r  each of  t h e  8 experimental drug 
cond i t i ons ,  the proport ion of  eva lua t ions  r e c e i v i n g  each o f  the  va r ious  
i n t o x i c a t i o n  judgments. These da t a  show t h a t  t he  l i k e l i h o o d  o f  be ing  judged 
in tox ica t ed  d i  f  f e r ed  ac ros s  d i  f f e r en  t drug c l a s s e s  b u t  was dose-dependent 
w i t h i n  each drug c l a s s .  Judgments of drug  i n t o x i c a t i o n  were more 1 ikely a t  
the  h igher  doses of  a c t i v e  drug than a t  t h e  l w e r  doses.  For most drug 
condi t ions  a  s u b s t a n t i a l  proport ion of r a t i n g s  reached the  conclusion of 
' h o t  intoxicated".  As doses ' increased  the propor t ion  r a t e d  ' h o t  
in toxica ted ' '  dec l  i ned ,  t h e  propor t i o n  r a t e d  a s  i n tox ica t ed  on the  
app ropr i a t e  drug c l a s s  i nc reased ,  and the propor t i m  judged in tox ica t ed  on 
the  inco r rec t  drug c l a s s  d id  n o t  change. S e n s i t i v i t v  ranged from a low of 
12;5% o f  lw  dose amphetamine r a t i n g s  l ead ing  t o  a  conclusion o f  drug 
in tox ica t ion  to  a  high of  95% of  s ecoba rb i t a l  r a t i n g s  leading  t o  a  
conclqsion o f  drug in tox ica t ion .  These s e n s i t i v i t v  d a t a  a r e  presented 
graphica l lv  i n  Figure 4. 
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CONCLUS IONS 

This laboratorv simulation study does not  represent  a  d i r e c t  t e s t  o f  the  
v a l i d i t v  of  these  or r e l a t e d  behavioral examination procedures for  de tec t ing  
and iden t i fy ing  drug in tox ica t ion  i n  f i e l d  s i t u a t i o n s .  It does,  however, 
provide valuable  s c i e n t i f i c  informetion concerning the po ten t i a l  accuracy 
and u t i l i t y  of such procedures. 

The procedures t e s t ed  i n  t h i s  study showed a high degree o f  accuracy i n  
correc t lv  iden t i fy ing  the drug c las ses  which had been administered to  those 
subjec ts  judged t o  be  in toxica ted .  Of sub jec t s  judged to be in toxica ted  the 
co r rec t  drug c l a s s  was i d e n t i f i e d  on 91.7% of  occasions. Overal l ,  i n  98.7% 
o f  ins tances  of judged in tox ica t ion  the  sub jec t  had received some a c t i v e  
drug. On 7% of  occasions o f  judged in toxica t ion  the incor rec t  drug c las s  
was i d e n t i f i e d ,  and on 1.3% o f  occasions the  subjec t  had received no a c t i v e  
drug -- for a  t o t a l  f a l s e  pos i t ive  r a t e  o f  8.3%. While these data i n d i c a t e  
a  r e l a t i v e l v  low r a t e  o f  f a l s e  pos i t ive  e r r o r s ,  thev a l s o  ind ica te  a  degree 
o f  f a l l  i b i l i t v  o f  the evaluat ion procedure. 

The s e n s i t i v i t y  o f  t h i s  assessment procedure was d i r e c t l y  r e l a t e d  t o  the  
dose of drug administered. As dose increased,  de tec t ion  and i d e n t i f i c a t i o n  
of  in toxica t ion  increased. As might be  expected, manv individuals  who had 
received a c t i v e  drug -- espec ia l lv  one of the  lcwer doses -- were judged n o t  
to  be in toxica ted .  These m i a t  b e  viewed a s  cases which were 'h issed"  bv 
the r a t e r s ;  however, while i t  i s  known they received a c t i v e  drug, i t  is not  
known whether an ob jec t ive  behavioral  in toxica t ion  resu l t ed .  Because these 
r a t i n g  procedures were developed i n  a  law enforcement context  the  r a t e r s  
indica te  they have in ten t iona l lv  designed them to  e r r ,  i f  a t  a l l ,  on the  
s i d e  of "missing" r a t h e r  than on the  s i d e  of "false posi t ives".  

The d i f ferences  seen between d i f f e r e n t  drug c l a s s e s  with respect  t o  the  
proportion o f  cases de tec ted  as. in toxica ted  may simplv represent  d i f ferences  

. i n  the  r e l a t i v e  e f f e c t i v e  dose l e v e l s  given of t h e  d i f f e r e n t  drugs. In 
p a r t i c u l a r ,  the  r e l a t i v e l y  small proportion of amphetamine cases de tec ted  a s  
in toxica ted  may be  the  consequence o f  our i n a b i l i t v  , due t o  medical s a f e t y  
considerat ions , t o  administer  high doses o f  amphetamine experimentallv . . The 
graded dose-effect r e l a t ionsh ips  observed suggest  t h a t  higher doses of the  
drugs would have an even g rea te r  probabi l i ty  of de tec t ion  as drug 
i n  toxi  ca t ion .  

It should be  noted t h a t  t h i s  studl, was the  f i r s t  occasion t h a t  the  r a t e r s  
had ever used the  s p e c i f i c  modified evaluat ion procedure t h a t  they had 
developed i n  order t o  meet the  t i m e  cons t ra in t s  of the  study.  It i s  
possible t h a t  accuracv of  judgments would have been d i f f e r e n t  i f  the  r a t e r s  
had been a b l e  t o  use  t h e i r  usua l ,  longer evaluat ion procedure: It i,s a l s o  
possible t h a t  the present  b r i e f  evaluat ion procedure could achieve higher 
l eve l s  of accuracy a f t e r  r a t e r s  gain experience with i t .  

Helena and Greg
Highlight

Helena and Greg
Highlight

Helena and Greg
Highlight

Helena and Greg
Highlight



Cer t a in  l i m i t a t i o n s  of the present  study should be noted. F i r s t ,  i t  i s  
unclear  t o  what e x t e n t  t he  sub jec t s  themselves, who were in s t ruc t ed  to  be 
cooperat ive,  may have provided information a i d i n g  i n  d r u g i d e n t i  f i c a t i o n .  
While sub jec t s  were to ld  not  to  volunteer  such information,  r a t e r s  were f r e e  
to  i nqu i r e  how s u b j e c t s  f e l t ,  had they ever f e l t  t h a t  way before ,  had they 
ever  used drugs t h a t  made them f e e l  t h a t  way, e t c .  I n  t h i s  experimental 
s e t t i n g  sub jec t s  may have been more revea l ing  than would occur i n  a  law 
enforcement f i e l d  s i t u a t i o n .  Second, t h e  present  s tudy  provides no 
information about de t ec t ion  and i d e n t i f i c a t i o n  o f  i n tox ica t ion  when mul t ip le  
drugs have been taken by t h e  same indiv idua l ;  such polydrug use,  e s p e c i a l l y  
combinations wi th  a1 coho1 , i s  widespread i n  f i e l d  s i t u a t i o n s .  

It i s  a n t i c i p a t e d  t h a t  f u r t h e r  analyses of t h e  da ta  from t h i s  s tudy w i l l  
provide information concerning uhich aspec ts  of  t h e  sub jec t  examination 
procedure a r e  most u se fu l  f o r  de t ec t ing  and i d e n t i f y i n g  d i f f e r e n t  types of 
drug in tox ica t ion .  A t  p r e sen t ,  the conclusion based upon these global  
judgment-of-intoxication da ta  is t h a t  r a t e r s  were a b l e  to  perform quit; well  
i n  accu ra t e ly  i d e n t i f y i n g  the  drug c l a s se s  administered t o  subjec t& and d id  
s o  v i t h  a  r e l a t i v e l y  low r a t e  of f a l s e  p o s i t i v e  e r r o r s .  
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