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A previous report discussed techniques used in the development of

drug-_nsitive items that comprise the Addiction Research Center Inven-

tory (ARCI) and briefly discuss 'd results of its use in preliminary tests J.

. The present paper describes the standardization of this 550-item in-

ventory on a relatively large sample of former narcotic addicts. In
cross-validity studies, "drug-scales" were developed whicl( delineate,

". to some extent, the specific as well as non-specific effects of narcotics,

alcohol and ot,hcr drugs.

It was originally anticipated t]mt item and profile analysis might,
within the limits of the inventory content, make possible a standardized

description of drug actions as differential patterns of subjective cffects.
Thus the general pro'poses of the investigations were to estimate such

effects by 1. constructing scales of items that discriminate placebo

from each drug condition separately, 2. differentiating specific patterns
_f drug actions through applying factor analytic and other correlational

techniques to these items and scales, 3. comparing drug effects with

some personality variables, and 4. eomI)aring drug effects with behavior
found in special groups, e.g., the actions of LSI)-25 compared wilh

behavior of schizot)hrenie patients. Ill addition it was hoped that the
l_tudies might produce ]lypotheses for experimental tc:_ting in further

elucidation of mechanisl.ns of drug-actions.

The present studies are concerned mainly with the first objective.
_ethods are described which were used in selecting items that diserimi-

;_ate significantly between a placebo and seven drug conditions, and
_. Im further testing of validity an(t reliability. Because report of subjective

,: :,_ I The A(ldielion ]/esearch Center Inventory (Unlmblished). HAm:IS E. Hnm,

_nalmEs A. tlAr._:'rZFN, and IllCHARU E. lh:lmEVn_L],:. Saml)le copi('s and ae-
-." eompanying manual can be obtained from the authors.



drug efi'ecl_ i_u',__,-,;_,ly ,_,ul);-d_.ivclo (he inMrument, of measurement and

'- tl_,_,eomlili_._. ,,', i, u-;u, much allenlion was given to conlrolling the
te,_ting silu;_Ii,,_l. 'll_l_ i.,ouedures of gaihm'ing dala and methods of

analysis will be elupb.sized here, but exanlples will be given from the.
seven scales of bolh _:,peuifieand gencrM, non-spe(:ific effeels.

Subjee{s, Materials ,'rodMethods

&tbjccls
Tests were given to 239 male postarddict prisoners who volunteered

to serve as subjects. All were examined by members of the medical
staff and none were used who were psychotic, neuroi;ie, illiterate, or
physieMly unfit. No subjects were used who showed signs of even a
"cold", and rectal temperature was t_ken before earch test to detect,

any who might be reluet:u,t, to admit illness. Some subjects we.re accepted
for some drug tests but Jmt for oI,hers, e.g., subjects who gave a history
of peptic ulcer or of hostility or "blackouts" assoeialed with alcohol
were not given this drug, but ma.y have been giwm other drugs.

Sixty-five subjects were white and 154: were negro {respective mean
agcs 30.2 and 28.8). Addicts are of average intelligence, mean ]Q=-10O

on the Wechsler-LBcllevue (Blmw_x and PAIn'INo'±'o.',_1042), and subjects
in this study produced normal vocabulary scores as measured by the

. Shiplcy test which is described below (1940). Addicts are predominate]y
psychopathic individuals (high psyehopat,hie deviate score on the MMPI)
who appear to vary mainly in the presence or absence of neurotic or
schizoid characteristics. A c]assifieat;ion of flmse social deviant charac-

teristics has been attempted (IflL]_ el al. 1960, 1962) as well as an
appraisal of these characteristics as determinants of some drug ef-
fects (IIa_mTZl,:s and I IILI, 1959, ]:_¢ASE]¢el al. 1961), and as influencing
the experimental modificM.ion of behavior (PalNTiXO 1961).

Medication Procedures

The drugs, dosages, modes and time. of administration are given in
Table 1. To disguise the nature of the drugs, except with alcohol, both
oral and intramuscular agents were administered on all occasions. If

1,he active agent was given intramuscularly, tile accompanying placebo
was administered orally ; or if the drug was employed orally, the placebo
was given by injection. The oral plncebo '.'as disguised for taste by
layering the water wit.h toluene. For the placebo co_dilion, both oral
and int,ramusular routes were mnp]oyed. Only oral doses of alcohol

weru used and, with this exception, subje, cts were not told what drug
the3: were rceeivi|,.,;. 1lowever, since narcotic addicts are usually "drug-
wisu", they very frequently correetly guessed the administered drug.
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Table 1. Jledication schedule

Dose ]route Time of
medication

No drug
l'laccbo ....... ]5{-[-oral 8:00a.m.
Morphine sulfate . . . 10 nlg ]M 8:10 a.m.
Morphine mdfate . • . 20 mg ]M 8:10 a.m.
1)entobarbital .... 200mg ]M 8:15 a.m.
Pentobarbital .... 250 mg :IM 8:15 a.m.
Chlorpromazinc . . . * Oral
LSD-25 ....... 1.0 meg/kg Oral 7:30 a.m.
LSD-25 ....... 1.5 meg/kg Oral 7:30 t_.m.
Pyrahexyi ..... 60 mg Oral 6:30 a.m.
Pyrahoxyl...... 90mg Oral 6:30 a.m.
Amphetamine (d-l) 15 mg IM 8:00 a.m.
Amldmtamlne .... 30 mg ]M 8:00 a.m.
Alcohol (30 %) ** . . . 1.10 cnr_ikg Oral 8:00 a.m.
Alcohol ....... 2.12 cm'_/kg Oral 8:00 a.m.
Alcohol ....... 3.00 ema/kg Oral 8:00 a.m.
Alcohol ....... 4.43 cma/kg Oral 8:00 a.m.
Testingtime..... 9:00a.m.

• Chlorl?romazine : ])ay ], 25 mg qid ; Day 2, 50 mg qid ; Day 3, 75 mg at 8 a.m.
only.

• * Alcohol: A maintaining dose of 0.239 cm31kg was givcn in addition every
-- 20 minut_, starting at 8:30 a.m.

Materials

The Addiction ]_esearch Center Inventory (.dRCI) 1 is a 550-item
"true-faLse" questionnaire developed specifically to measure subjective

effects of drugs which lmvc diverse pharmacological actions. The con-
struction of this inventory from preliminary testing and results on a

validity index (Ca-scale) will be reported elsewhere _. Forty items were
taken from t,he MM]:'I; most of the remaining items were independently
developed on the basis of studies by the authors of l,he ARCI (IIAmrrzI,:N

el al., in press) although many similarities to items employed by other

in vcstigai_)rs will be found therein.

The Nhipley l_slilule o] Livi'ng Scale ]or the Measurement of lnteL

leclual Impairment (Sn:trLEY 1940) was used primarily to eliminate

subjects who were illiterate. Tiros, some illiterate subjects were given

the ARC[ but in tim analysis of scales other than the Carelessness scale,

subjects with Shiplcy scores of 12 (mental age :-- 9.9) or less were elimi-

nated (approximately 2 percent).

Minnesota Mullipha_ic Personality Inventory (MMPI), Cali[ornia

Personality Inventory (CPI), and GuilJord-Zimmerman Temperament

Si,,i_,ey_(aZms).'rl_cMMl?S(lh'rm,wAYandM_K_N,:,,_v19_1),C1_I
. i See footnote p. 167.

"Assessing subjcotivc effects o£ drugs: An index of carelessness and confusion

for use with the, Addiction Ilcsearch Center ] nvcntory". (J. clin. Psyehol., in press.)
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((h,u_tl 19:_'7) ;_t_l (:Z'I'N(1919) wevc given lo allsubjeetsundert.he

-- uo-drlf_ c_:,liti,,i. I)ala oblained from these oct'relative studies will

be IvpoI'it'_Iup,,I_scimr_lely.

Te,qi, 9 Procedures

All lests were given aI..9 a.m. Subj((ls had been given breakfast.,

bul they were nol alh)wed to have, coffee until the test was eomph;ted.

On alcohol test-days lhey were given no breakfast or coffee. Subject.s
were allowed lo smoke aft cr ad m inisl ration of drugs and during t.he, test.

As most drug effecis are of a Iell]porary ilattlre, it. Was part.ieularly em-
phasized to t;he snbjeeI::_ thai they should answer all of tim questions of

the AI/CI on the basis of how they "felt" during the test. "Answer as
you feel today" in given in the AI{CI booklet after each block of 50 items.

An informal testing procedure was employed, sinee il_ai)pears that social

interaction produees in(q'eased effectiveness of some drugs (NowL_s and

NowL, s 1956). At the end of each half hour, sul)jeets were requested

tostand, move around, andtakea five-minutebreak. ]f difficulty with

words occurred (Jr if explanations were nee.essary, a psyehologist was
ahvays prcsent to provide assist au(e.

On the first day of testing, subjects were given a written form which

described the procedure to be followed and the incentive offered for

. serving as experimental subjects (recommendation to ai)propviate ad-
ministrative auflmrity that prison sentence be reduced by one day for
each day of testing). The Shipley and C_ZTS were given on a "no-

medication" day. On subsequent t.csting the MMPI and CPI were

administered under no-drug conditions, and the ARCI under no-drug,
placebo, and the various drug condit;ions shown below and in Table 1.

Tests were given at. weekly intervals to avoid residual d,'ug effects (of.

IsraeL1, 1956). The gathering of data covered a number of years in

roughly the following order:

1. Cross-validity ._'tudie.s. In randomized order 100 subjects were
given the tests mentioned above but the drug dosages in use of the ARC7[

were restricted to morphine (20 rag), pentobarbital (200 rag), amphet-

amine (30 rag), L81)-25 (1.0 and ] .5 meg/kg), pyrahcxyl (6(I and 90 rag)

and the schedule of ehlorpronmzine shown.

2. Validity ffe.?zeralizalio,_ s'ludies. Thirty or more additional subjccts

were tcsl:e(t on each d,'ug dosage shown in l above, and conditions were

the same, excepl, that some subje_!ts did not have all the drug tests.

3. Releal 6'ludie,s'. Thirty or more subjects from 1 and 2 above were

re-tested on one or more of the following conditions: morphine (20 rag),
l_entoharbital (20(t rag), ehhwpromazine, 1,817) (1.5 meg/kg), pyrahexyl

(!)O rag), amphetamine (30 rag), placebo, and no-drug.
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4. Sludic,_ on alcohol. Thirty;six subjects who had been used in 1
and 2 above were given the AIIC[ under three dose levels of alcohol
(2.12, 3.0 and 4.4.'3cm'_/kg) with maintaining closes as indicated in Table 1.
Since about one third of these subjects had been unable to complete
the test under the highcst dose, it was later tel)laced by a 1.1 cm3/kg dose.
For the remaining subjects of the test and validity groups this dose
was randomized with the other drug conditions.

5. Dose-e][ect sludics. Subjects who had completed the series of tests
were given morphine (10rag), amphetamine (15 mg), peutobarbital
(250 rag), al)d no-drug conditions in randomized order. Other subjects
were given these col_dilions in randomized order with 4 above.

The cross-validity studies were the most highly controlled since all
subjects completed all the test conditions shown. Although randomiza-
tion was followed as closely as possible in the other studies, some sub-
ject.s had all the tests of the series whereas others did not, since some
were withdrawn from the study for being uncooperative or ineligible
for medical or psychiatric reasons. Itowever, attempts were made to
a(lministcr a fairly constant number of tests in each of the various parts
of the study to control partially for motivation and time and order of test,
administration.

Slalislical Analysis

Seleclion and Cross Validation o/ltcms Coml)risi_g lhe Drug Scales.
To obtain initial scales, rcsi)onses under all drug conditions were com-
pared Mth responses under placebo for the first group of 50 men, using
IBM-65(I computer equipment and a I)rogram developed by CUMM_N(;S
et al. (1961). McNJ;'_[AI_'s Chi-square technique for rcplicatcxl measures
(EmVn_DS 1956) was cmploycd to select all items that. separately dis-
criminated the various conditions from placebo at or less than the 0.05
level of significance. The same analyses were then applied to the answers
of a second group of 50 men. Items which discriminated at the 0.05
level or less in both groups werc retained as the significant scales
(S-scale) for each drug condition. Since it was apparent, that much rich
material was being lost by conforming to these rigorous criteria for
selection of items, a second scale (M-scale) was devcloi)ed for each condi-
tion in the same manner as for the first scale, except that items were
rctainexl that discriminated between placebo and each drug at the 0.05
level or less for the total sample of 100 subjects, excluding of course
the items of the first scale (see Table 2). Sinc_ it was later found that
these scales did not differ significantly in d (:riminative pm_er (see
Footnote 1, p. 178), they were combined to F _duce one scale for each

drug condition. Results will be 1)l:esented on 1 ih, but the present, paper
is chiefly concerned with the combinations. As indicated by LOr, D
(1959), reliability increases as a function of the number of items.

t'sychopharmacologia, 1;d. 4 12
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q'o (fld:;i_l_!>:',_,_[: ,l _,.[crc!lce level, all drug scales were scored on

-. I}te 1)h',cc!_,) _,_l,1 !.)-(ll _,?: ('_)3h_lilion_ of IJw original re.st, validi/y gencrali-

zaii_)11, _!_1 i_.t<.i ?r,:up:-:. (hdy non-slgnifieanl dKfm'ences wore found

b(,Iwet'I/ |hc;c l\',(I cottdili(ms for each st!ale across the groups. ?bus,
by eomlfillil_g tile rcsulls on plnecbo and no-drug eondil.ions, conh'ol

( "" (rbase levels were, obtaim'd for s/andar hzin o the Jwcelltory. ]_ecause the
di..qribulions of scott,s were skewe] under the eonirol conditions and

because variances of these colltlitiolls were less i.han ghose of all drugs,

it was helpful to use a transformation. For this purpose cumulative

prol:)orfions were ealculat.cd, using a table of normal deviates (OulLl_( RO
193(i) on scores of 195 subjects (50.t, obserwltions). T-scores were then

derived, usiug a mean of 50 and an S]) of 10. From these scores trans-

formation t_;blcs were, developed from which the T-score of an), individuM

for any dru_: could bc obiaincd.

Only _alid tests were used in scale developmcng. For trhis I)urposc,

validity was defined by an index (Ca-scale) which measures some aspects

of earclessuess, confuskm and illiteracy. This scale consists of 23 items
repcmted exactly or in semantically opposite form; the score is the

number of inconsistent responses (sec Footnote 2, p. 169). Subjects

were eliminated for present purposes if their scores on this scale were

8 or greater (T-score of 70 or greMcr).
Validity of the scales was also tested in the fol]owhlg ways: 1. The

significant or S-scales were developed as me, ntioncd i)rcviously by using

a method of cross-validation on two groups, each composed of 50 sub-

jccts, 2. for the combined scales, analysis of variance for replicated

measm'cmcnts (Ew, v_m:)s ] 956) was api)lied to the scores obtained under

control and each drug condition (N =: 100), 3. differences between the
• r ' "(initiM groul) , the "validity gel)(lahzatl m grou 1) and the retest group

on each drug scale, were also studied by analysis of variance for indepen-
dent measures (EDwam)s 1956), and 4. analysis of variance for inde-

pendent measurements was applied to dose-effect data sillce llOt all
subjects received all the doses of each drug.

Ilcliability was inferred from 1)roduet moment correlation coefficients

between scale scores for plaeel)o and no-drug eonditions in the initial

groups, between placebo and the various drug conditions, and between
drug conditions.

Results

Table 2 presents results of the, deve, lol)mcnt of e mpirieal scales which

were obtained by comparing 1)laccbo with all oiher eonJitJons separately

and, finally, placebo with the no-drug eonditim_. Althougll the main
interl)ret'ltions of the l)rescllt pal)er are based on items of the combined
scale, s, the number o£ items in the S- and 3'l-scales, an described in

TaMe 2, are given here as complementary data. These scales were
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combined to obtain more precise, differentiation of subjects, and to

provide sufficiently extensive scales for a later application of factor

analysis.

With regard to the comparisons o:f no-drug and placebo conditions
shown in Table 2, it, will be observcd that on(; item maintained discrimi-

nation between placebo and no-drug conditions under cross-validation

Table 2. Number o/items in _calcs developed by comparing all ott_c_"conditions
with plt_cebo

S-scale* M.seale,_ ComMnedseale
|

No-drug ......... 1 I 23 24

l_lorphine (20 rag) ..... 44 I 85 129I)entobarbital(200rag) . . . 15 61 76
Chlorpromazine (25 qid)*** . 14 38 52 I
LS1)-25 (1.5 mcg/kg) .... 67 107 174 ]
Amphetamine (30 rag) . . . 36 84 120 !
l)yrahexyl (90 rag) ..... 5 45 50
Alcohol(3.0cm3) ..... - ..... 64

* Consisting of cross-validated, slgnifieant items, P_0.05 in two groups of
50 subjects.

- ** Narginally significant items, P _0.05 in total test group of 100 subjects.
*** See text for schedule of medication.

• using two groups of 50 subjects each (S-scale), and that 23 items dis-
tinguished between these conditions for these groups with a combined

N of 100 (M-seals). The 24 items shown for the no-drug condition may

then be considered a, placebo scale.

Results of standardization are presented in Table 3. The raw scores
for each drug scale are given with the equivalent T-scores. A T-score

transformation equalizes the intervals between raw scores. Each T-score

represents a probability that a subject's score is greater or less t;han

that of the standardization groul). Thus 50 percent of subjects under

no-drug or placebo obtain a 'l?-seore of 50 or greater, 16 percent obtain

a T-score of 60 or great.er, and 2.5 percent obtain a T-score of 70 or
greater. It will be noted, for example, that the alcohol or A-scale scored

on the control conditions produced a median of 9 "true" responses, or a
T-score of 50. If, however, a raw score of 22 were obtained nndcr some

other condition on this scale, the T-score would bc 70. The skewing of

the raw scores is indicated by their greater separation at the low than

at the high T-scores.
Afler standardization was accoml)lished en control conditions, e ac],

drug scale was scored (for the drug condition on which it was develop(_d ;

for example, the chlorpromazinc scale was scored for subjects under

chlorpromazine) on the test, wdidity generalization and retest groups.
12"



- - Tahl,. :_. _£-.,c.<, h...@.'m_ti..s/or rario_s ,_c<,l(_so/the AI_CI

.....:=:.7;-: i/)Li)'..Y22_=2I"'---=-U"-:-V _ I
100 116- -100

- . 65 113. 111-
63 llO 109-

47- 6l- 44- I(N 1137-
60- 43- 106- 105-

46- 58- 42- |03- 103- )5
57- 41- 101- I01- 142-
54- 40- 36- 99- 99-

16- 45- 39- 35- 97- 97-
38- 34- 95- 95-

90 53- I 37- 33 93- 93- --139--- _0
15-- 44- 36- 32- 91- 91-

52- 35- 90-- 89-
43- 34_ 31- 89- 88- 136-

14 42- 51- 33- 30- 87- 87- 133-
8,_ 41 - 32- 29- 84- 86- 130- 85

39- 50- 31- 28- 82- 84- 124-
13- 38- 48- 30- 80- 83- 121-

37- 47- 79- 82- 118-
36- 46- 20- 27- 78- 81- 106-

8_ 34- 45-- " 26- 77---80--- 103- -- 80
33- 44- 28- 25- 75- 79- 100- -

12- 31_ 42- 2'/- 24- 72- 77- 9%
30- 41- 25- 23- 69- 7,5- 94-
29- 40- 22- 66- 73- 88-

II- 28- 39- 25- 21- _ 71- '/9- -'/5
27- 37- 24- 20- 64- 69- 76-

10- 26- 36-- 63- 66- 70-
9- 24- 34- 23- 19- 60- 61- 67-

22- 3'2- 18- 57- 58-- 64-
--8- 21- -- 31- -- 22- 54- 55- -- 58-

20- 30- 21 - 17- 51- M- 49-
19- 29- 20- 16- 49- 52- 46-

7- 18- 27- 19_ 15- 47- 51- 44-
17- 26- IS- 45- 50- 41-

_; 6- 16- 2.5- 14- 43- 4S_ 40- )5
15- 24- 17- 42- 46- 39-

5- 29- 13- 41 - 45- 38-
14- 22- 16- 40- 43- 37-
13- 21- 15- 38 - 41- 36-

6( I 12- 20- 14- 12- 36---40- 34 30
4- 19- 13- 34- 39- 33-

- . I1- 18- 32- 37- 31-
17- 12- 11- 31- 35- 30-

I0- 29- 34- 25-
3- 16= I1- 28- 33- 29- 55

i_ 9- 15- I0- 26- 31- 24-
14- 10- 25- 29- 23-

8- 13- 23- 27- 21-
12- 9- 22- 26- 20-

2- ----_7- 11- 9- 21- --2,5- 19- -- 50
10- 20- 24- 18-

_- 9- 8- 8- 19- 23-
18- 22- 17-

8- 17- 21-
7- 7- 16- 20- 16- 45

- 5- 7- 15-
I- 14-- 19- 15-

6- 6- 13- 18-
12- 17- 14-

40- 4- 5- 6 ,16- 40
5- II- 15- 13-

14-
1o- 13-

3- 4- 5- 9- 12- 12-
35 0- 4- 8- II - 35

11-
3- 7- 10-

9- 10-
4- 6- 8-

30 2- 2- 3 -- 5- 7- 30.
4- 6- 9-

3- 3- 5- 8-

1_ 2- 4-
25 _- I- 3- 7- !5,

2-
2-- 0-

1- 6-
1-

2_J 1- 0- 1-- O- 6--

4-
0-

0-
15 O- 3- t5

2-

I-
IU

", I _ I , I - I _' I _ I _ I " '
C_'*Carele_nes_"; C=Chlorpromazlne; P=Pentobarbital; A=Alcohol;

Py = Pyr_hexyl; _,1= Morphine; B _: Amphetamine ; L = LBD-25.
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For I)urposes of partially showing the validity and reliability of the
instrument rcsults arc presented ill Fig. 1 for the test and validity gene-
ralization groups. The "no-drug" condition on these groups produccd
small variations around a T-score of 50, none of the differences reached

statistical significance. The T-scores obtained on.drug conditions were
all very significantly different from control. Except, for the alcohol
conditions mentioned below,

differences between the test 75--t___/ _ %

an(] validity generalization 7ai----

groups were non-significant, ssand Fig. 1 shows that as

many were increased in the _ 60_
validity generalization group tL s5 ....

as were attenuated. Strildng- .. _I"I F-'-_t_

ly, howcver, the placebo _--l_l----_ "_---_ -->
scale showed great attenua- qs_ p .d Py M B L Pl
lion, leaving a very small, Scales

non-significant difference be- Fig. 1. Compaflson of "test" and validity gcnerali-

tween the nodrug and placebo zation groups: (Points for each drug scale were obtainedby scoring it on the no-drug and the spevific drug eondi-

condition . on the validity tious for the two groups.) C Chlorpromazine, P l'cnto-

generalization group, barbital, A Alcohol, Py l_yrahexyl, _I Morphine,/3 Amphetamine, L LSD-25, Pl Placebo. Drug condi-

Since, with one exception tions: a----a test group, o o validity genera/i-zation group. _o-drug conditions: a • test
tile scale scores did not differ group, • • validity generalization group

significantly across the test,
validity generalization and retest groups, they were combined to
produce the final score for each drug condition. Tile exception
was the alcohol condition; the score on the test group was signifi-
cantly greater than that on the validity generalization group, l[ow-
ever, since the lesser of these mean scorcs was differentiated from

control at <0.001 level, combining groups seemed a valid procedure.

Tile mean T-scores of the scales and the drugs and doses on which
they were dcvelopcd are contained in Table 4. t'rcsentation of tile F-
ratios for the differences from control values is belaboring tlid ob_;ious,
but these ratios and probability levels are added for completeness.

The results of "dose-effect" studies are shown in Table 5. The F-

ratio for the two doscs of pentobarbital is non-significant. This outcome
apparently occurred because both doscs of this drug that were used
(200 and 250 mg) were quite "high" in terms of their effects; a dose-
effect relationship might have been found if a substantially lower dose

. had been included. Both morphine and amphetamine prod|teed signifi-
cant effects but only at the 0.05 hwcl in the doses employed. The other
do,e-effects were well beyond the 0.01 percent, with pyrahcxyl showing
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'J!ahh_ 4. _ll,.._ 5/'-,score_s/or dru 9 and dose_on. which, settles were develo ;ed

C ! I' 1 A 1 I'Y M B L

])osc .... * _00 mg 3.0 em a 90 mg 20 mg 30 mg 1.5
mcg]kg

N (test group) . 100 i00 50 100 80 100 100
N (validity

generalization) 39 43 40 36 30 49 35
N (role,% group) 34 47 34 38 41 37
N (combined) . 173 190 90 170 148 190 172
T-score .... 61.9 160.1 71.2 65.5 64.7 62.3 66.3
SD ..... 12.6 _ 12.2 10.5 12.5 ! 12.2 12.8 11.3
F-ratio of diff.. 151.3 119.1 ! 337.2 295.4 [227.7 190.5 326.0
P ...... <0.001 <0.001 <0.001 <0.001 j<0.001 <0.00] <0.001

• See Table 1.

C=Chlorpromazine; "P=Pentobarbital; A=Alcohol; Py=Pyrahexyl; M=

Morphine; B = Amphetamine; L = LSD-25.

Table 5. Dose el[set data on the speci[ic drug /or which each scale was developed

Drug Dose :N T-score [ Drug Dose :N T-score
t

Pentobarbital :00 mg 190 60.1 Morphine 10 mg 15 57.8
:50mg 30 63.5 20 nag 148 64.7

F-ratio . . . 1.94 F-ratio . . . 4.34"

Alcohol .... 10cm a 66 61.8 Amphetamine 15 mg 30 56.7
.12cma 75 66.1 I 30mg 190 62.3
,00cm a 90 71.2

,43cm3 32 73.5 IFtall° . . . 4.84*

F-ratio 12.80**ILSD-25 1.0mcg/kg 150 62.0
• • " 1.5mcg/kg 172 66.3

Pyrahexyl . 60 mg 144 58.0 I

90mg 170 65.5 IF-ratio... 11.76"*
F-ratio . . . 27.56"*]

• <0.05. ** <0.01.

Table 6. Correlation coe//icients showing reliability o/ the scales uuder various
conditions*

]go-drug vs 51o-drug w Drug vs

Drug drug placebo drug

C Chlorpromazine 0.37 0.47 0.61
P Pentobarbital . 0.56 0.68 0.70
A Alcohol.... 0.35 0.36 0.65

Py Pyrahexyl . . 0.25 0.32 0.55
M Morphine... 0.62 0.72 0.72
B Amphetamine. 0.65 0.77 0.69

- L LSD-25 . . . 0.49 0.56 0.69

* All coefficients significant at less than the 0.01 level.
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the strongest effect even though the S-scale of this condition (Table 2)
contained tile fewest items.

Validity of the scales is shown by mauy of the above comparisons,
including those of "dose-effect". Retest reliability is partly demonstrated
in Table 6. The first column shows the mcan product moment corrcla-

tion coefficients between scores obtained by comparing tin-drug with
each drug separatcly on the drug scale indicated. The second eolunm

presents the retest coefficients produced by comparing the scorings of
the respective scales on the no-drug and placebo condition. The third

column shows the mean intercorrelations of four pairs of drag conditions
scored on the indicated scales. The four pairs werc: amphetamine-LSD
(1.5 mcg]kg) ; placebo-pentobarbital; ehlorpromazine-LSD {1.0 mcg/kg);
pyrahexy] (60 mg)-pyrahcxyl (90 rag). When non-significant coefficients
occurred they were found only when comparing no-drug or placebo
with some other condition. Such reliability coefficients progressively
incrcase in magnitude over the comparisons of 1. no-drug, drug; 2. no-
drug, placebo; 3. drug, drug. ]in addition, a further increase is found
when the communalitics are obtained on no-drug and the drug condi-
tions. As the complete data are not contained in the preserrt paper for
these calculations, communalitics are not shown in Table6. Use of a

standard measure of reliability of items, KR 20 (KVD)31_and RIC_ZA_D-
SON 1937, WEBSTER 1962), agrees very well with communality obtained
for the LSD scale scored on the LSD condition.

It should be noted with regard to the drug scales dis_ssed above
that, with two exceptions, results are presented only for the scoring
of each scale on the drug condition for which it was devek_ed. These

are basic data in the use of the ARCI, but they provide little information
on the "common" or overlapping effects of drugs as would be obtained
by scoring all scales on all conditions.

Discussion

Considerable attenuation was expected between the test group
(N_ 100) and the validity generalization groups. Little was found
except on the placebo and alcohol scales. The placebo s_le differen-
tiated the no-drug and placebo conditions on the test group at the
0.05 level, but lost discrimination almost entirely on the validity gener-
alization group. This is a rather striking demonstration of the need
for using independent groups in validating subjective effects of drugs.

' In considering drug scales, only that for alcohol showed a significant
decrease in mean score, and this may be duc to the use of a smaller test
group. This scale, howevcr, has proved to be as effective as other scales
in the present series. If dosages are appropriate, dose-effect relations
provide further tests of one form of validity. Using the presclrt scales
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three drugs in diffm'cnt doses produced very significant I-ratms. The

differences between tile mori)hine doses, and between tlle amphetamine
doses were significant, but at lower probability levels. This reduction

ill significance of dose-effects appears to be associated with a smaller

number of subjects. It would seem however that tim lack of significance

between the two doses of pentobarbital was due to the selection of

inappropriate dose levels; if I00 mg had been included, the range might
have been more effective.

No significant differences were found between the test-retest condi-

tions, demonstrating a high degree of reliability. Reliability correlation
coefficients between test conditions also produced evidence of marked

consistency; correlation coefficients generally increased progressively

over the comparisons (no-drug)-drug, (no-drug)-plaeebo, to drug-drug
conditions.

For obvious reasons the items or questions and the respective item
numbers comprising the scales cannot be presented here. These are

contained in a manual which accompanies the ARC InventoryL In

general, items of the S-scales and M-scales are respectively suggestive

of primary and secondary effects of drugs. The primary changes appear
to be those which are more obviously due to alteration in physiological

functioning. Interestingly, it was shown in using correlational methods
on data from part of the inveniory under LSD-25 conditions that drug-

produced changes on the S-scale account for most of the variation found

on the M-scale (I][AERTZEN 1961). Also, as might be expected, the S-

scales appear to be responsible for most of the overlapping effects of

different drugs.

Although there can be no firm operational distinction made between
verbal report of simple sensory changes and verbal report of reactions

which are due to more extensive learning and conditioning, it is possible
to interpret variations in item content along this dimension. "Primary"

drug effects include more of the following : report of general and specific

muscular weakness, slower movements, clumsy hands, dryness of mouth,
difficulty in swallowing, bitter, metallic or peculiar taste, changes in

voice, specific hungers for sweet or salty foods, heaviness in head, diz-

ziness, etc. So-called secondary effects may include report of being
generally changed or different over a wide range of reactions, including

desire or lack of desire for certain activities, alterations in perceptions,

interests, mood, and in sympathy and empathy in interpersonal relations.

1 For complete list of items including those used in the empirical scales, see
_[. E. HILL, C. A. HAERTZEN, A. B. _VOLBACIi', jr., and E. J. MINER: Appendix.

The Addiction Research Center Inventory: I. Items Comprising Empirical scales
for Seven Drugs; II. Items which Do Not Differentiate Placebo from Any Drug
Condition. This issue p. 184.
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Specificity of action appears to be quite relative since some general
or common, non-specific effects are found to a significant degree for all

the drugs tested. In an attempt to show some of the more specific ef-

fects, examples will be given from each drug scale. The items are shown

together with the ARCI number, the direction of scoring, and the Chi

square for differcntiation from the placebo condition (10.8 = 0.001 ).

Table 7. Morphine

Number Item Scoring Chi square

2 I have a pleasant feeling in my stomach T 36
3 I feel as if I would be more popular with people

today T 29
345 I feel so good that I know other people can tell it T 32
457 My nose itches T 33
541 Myspeechis not as loudas usual T 31

These items illustrate some of the more marked changes produced

by morphine but some degree of change was found on these items for

several other drugs. In the addict population, morphine also produces

some specificity of reported somatic change, decrease in sexual interests
but increased report of sexual satisfactions, and increased concern about

past failures and inadequacies. However, results as presently analyzed

do not show evidence of a specific morphine euphoria. Euphoric effects

were extremely prominent for both morphine and amphetamine. This
comparable effect, extending often to the degree of differentiation of
items of this class from control conditions, was quite unexpected, both

because of the pharmacological dissimilarity of the two drugs and in

the absence of any grossly observable behavioral effect of amphetamine
in the doses used in this study. The first and second items, of the fol-

lowing selection from the amphetamine scalc, are those shown for

morphine; the remainder, however, are more specific for amphetamine.

Table 8. Amphetamine

lqumber Item Scoring Chi square

2 I have a pleasant feeling in my stomach T 36
3 I feel as if I would be more popular with people

today T 37
59 My thoughts come more easily than usual T 19

152 My memory seems sharper to me than usuM T 26
279 I feel a very pleasant emptiness T 33

Amphetamine seenls unique in the present serms in several ways.

In addition to the above, subjects gcueraUy report increased energy,

alertness, intellectual efficiency, "patience", and cooperation.



The Sl,,', ..... _ effects of the l?yrahcxyl compound used in these studies

were relatively weak, but included a mixture of psychonlotor rcta.rda-

tion, a silly type of euphoria, and increase in appetite and loquaeity.

Table 9. Pyrahexyl

Number Item Scoring Chisquare

18 Very frequently, things that seem humorous or
comical to others do not seem so to me F 13

190 I feel more clear-headed than dreamy F 10
'425 My throat feels sticky T 13
476 The happiness I feel is normal F 23
540 I havea floatingfeeling T 11

Although pcntobarbital produces profound effects, thus far evidence

specificity of action is not striking because of its similarity to alcohol.
The mos_ common reactions to pcntobarbital were reports of tiredness,

weakness, general "slowness", and drowsiness, accompanied by some
degree of euphoria.

Table 10. Pentobarbitat

Number Item Scoring Chl square

66 I fed drowsy T 27
76 My head feels heavy T 16

153 It would be hard for me to concentrate on arith-
meticproblemsrightnow T 12

452 I feeldizzy T 16
462 I have a "high" feeling which is similar to that T 20

produced by alcohol

The predominant effects of alcohol consisted of an awareness of

impairment in both physical and intellectual functioning as well as in

self.control, coupled with some euphoria. Alcohol also induced an in-
crease in report of negativism, impatience, aggressive tendencies, and

decrease in social concern.

Table 11. Alcohol

Number Item Scoring Chi square

66 I feel drowsy T 7
153 It would be hard for me to concentrate on arith-

metic problems right now T 13
354 I feel like joking with someone T 10
434 bly appetite is increased T 13
462 I have a "high" feding which is similar to that

produced by alcohol T 41
476 ThehappinessI feelis normal F 19
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Chlorpromazine, pentobarbital and alcohol produce many similar

effects, especially reports of fatigue and a general "slowing" of psycho-
motor activities. After administration of ch]orpromazine, however,

mood and feeling tone is dysphoric and there is a general avoidance of
social interaction.

Table 12. Chlorpromazine

Number Item Scoring I Chi square

9 I feel weak T [ 10

66 I feel drowsy T 34
70 I am more tired than usual T 29
86 It seems harder than usual to move around T 14

536 I am as active as usual F 16

LSD-25 induced the most specific effects of the present series of

drugs which may be subsumed under the categories of depersonalization

paranoid reactions and distortion of "bodily image". With respect to
euphoria, the actions of LSD are complex. Some items that presumably

characterize euphoria (e. g., "free, relaxed and pleasurable") were gener-

ally scored negatively, whereas others (e.g., "pleasant feeling in sto-

mach", "thrills going through the body") were often scored positively,
together with items of a definitely dysphorie nature--"anxiety", "rest-

lessness", "agitation", "nervous habits". Euphoria, however, is strongly

related to dose, being more evident at the lower dose employed here.

Table 13. LSD-25

Number Item [ Scorhg [ Chl square

201 I feel anxious and upset TT 40
267 I have a weird feeling 44
476 The happiness I feel is normal 36
499 I feel an increasing awareness of bodily sensations 41

All drugs produce some change on all the scales discussed here. This

is not surprising for some items, e.g., any effective drug should induce

a subject to report that he feels different titan normally, hut many of

the "common" effects are not this obvious. Most such non-specific
effects, however, are sampled by the S-scales and appear to be more

clearly dependent upon physiological alteration than are the specifi-

cities. The non-specific effects are generally in the dh-ection of impaired

functioning and morbidity. A few examples which differentiate between
placebo and all drug conditions, but which do not differentiate between

the latter except at different levels of significance are:
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'I'M,h_14. Fxamplcs o/_on-speci/ic drug e//ecls

, Number Item Scoring

9 I feelweak T
209 Myhandsfeelclumsy T
267 I havea weirdfeeling T
476 TilehappinessI feelis normal F
524 My breathinghas becomedeeper T
545 My movementsscemslowerthan usual T

Judging from the results obtained to date with the ARC Inventory,
it is quite apparent that considered individually very few of the sub.
jcctive changes measured are unique for any of the drugs studied. On
the other hand, it is quite clear that viewed as a spectrum of concurrent
changes, subjective effects of drugs do exhibit a high degree of "pattern
specificity". Further possibilities of meaningful interpretation of these
alterations in patterns of response tendencies may lie in the application
of factor analytic tec]miqnes. Such methods may also provide a means
of relating drug-induced subjective changes to patterns of personality
organization and to individual differences in physiology.

Summary

The ARCI, a 550-item inventory for assessing subjective drug effects
and personality characteristics, was standardized using former addict
subjects on a number of drug conditions. The inventory was administered

•under "no-drug" and placebo, and various doses of morphine, pento-
barbital, ehlorpromazine, LSD-25, amphetamine, pyrahexyl, and alcohol.
By means of item analysis, cross-validity and other initial comparisons,
items were chosen to comprise each drug scale that discriminated the
particular drug from placebo; the (no-drug)-plaeebo comparison also
produced a tentative placebo scale. Since non-significant differences
were found when scoring each of the drug scales separately on the no-
drug and placebo conditions, these data were combined for standardizing
all scales. Validity generalization, dose-effect, and retest studies showed
that the drug scales possessed a high degree of validity and reliability.
In contrast, the placebo scale lost discrimination entirely in the validity
generalization group. Because of the very considerable number of item
comprising the scales, only examples were presented. Subjective effects
of the various drugs were discussed in terms of specific and general,
non-specific actions and patterns of these alterations.

\
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