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Abstract
This report examines the validity of the Spanish version of the 49-item short form of the Addiction Research Center Inventory
(ARCI) for measuring subjective effects after the use of sedatives, stimulants, and opioids. Data from four clinical trials in which
this questionnaire was used have been analyzed. The Spanish ARCI short form was found to be sensitive in measuring subjective
effects after the administration of alcohol, triazolam, and flunitrazepam (sedatives), cocaine (stimulants), and morphine,
pentazocine, and naloxone (opioids) and to distinguishing among them. The response patterns were similar to those previously
reported for the same drugs with the English version of ARCI. It is concluded that Spanish version of the 49-item short form of
ARCI is a valid instrument for assessing the subjective effects of psychoactive drugs in the Spanish-speaking population context.
© 1999 Elsevier Science Ireland Ltd. All rights reserved.
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1. Introduction
The classification of drugs and the analysis of abuse
liability are closely linked to subjective effects elicited
after drug use. The assessment of subjective effects,
however, is difficult, not only because these are personal experiences of the individual and therefore not
directly accessible to the observer, but also because
their description may depend on the private language of
users and previous history of drug use. A questionnaire
of subjective effects, the Addiction Research Center
Inventory (ARCI, Haertzen et al., 1963) was developed
to address the problem of the discrepancy of observer/
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E-mail address: jcami@imim.es (J. Camı́)

user terminology by constructing the items from empirically validated, solicited responses of former addicts
under the influence of various drugs. A series of studies
of dose-effects, cross-validation, and test–retest reliability have shown that the complete version ARCI, which
consists of 550 true–false items, has a high degree of
validity and reliability (Hill et al., 1963).
A short form of ARCI that includes 49 items has also
been developed (Martin et al., 1971). It contains five
scales: the morphine-benzedrine group (MBG) for the
measurement of euphoria, the pentobarbital-chlorpromazine-alcohol group (PCAG) for sedation; the lysergic
acid diethylamide specific scale (LSD) for dysphoria,
the benzedrine group (BG) which is a stimulant-sensitive scale, and the amphetamine (A) for measuring the
effects of d-amphetamine. This 49-item short form allows quick administration, repeated measurements, and
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minimum interference with ongoing procedures of
pharmacological investigation. It has been successfully
used to discriminate among the subjective states induced by psychoactive drugs and to assess the abuse
liability that is associated with their consumption (Martin et al., 1971; Jasinski and Henningfield, 1989). This
short version has been translated into several languages
including French (Warot et al., 1997) and Spanish
(Lamas et al., 1994b). In the case of the Spanish
version, a preliminary validity study in a population of
opiate addicts under drug simulation conditions has
been reported (Lamas et al., 1994b). To further validate
the Spanish version of the 49-item short form under
actual drug conditions, this questionnaire was administered to participants in four different clinical trials,
which were conducted to assess the effects of sedatives
(alcohol, diazepam, flunitrazepam, and triazolam),
stimulants (cocaine, and amphetamine), and opioids
(morphine, pentazocine, and the opioid antagonist,
naloxone). This report includes data from the four
aforementioned studies and describes the pattern response of the Spanish version of ARCI questionnaire to
different classes of drugs.

2. Methods

2.1. Study design
This research includes data from four different clinical trials. Three of them have been published previously
(Lamas et al., 1994a; Farré et al., 1996, 1997), and one
was published as an abstract (Teran et al., 1993). To
facilitate cross-drug comparisons, a new statistical analysis of the original data has been performed. This
included pairwise contrasts between control group and
all other drug conditions.
All studies were randomized, cross-over, doubleblind, and placebo controlled. All subjects gave the
written informed consent to take part in the study. The
protocols were reviewed by the Institutional Ethical
Committee and approved by the Spanish Ministry of
Health.
Studies 1 and 2 used similar procedures and the same
number of male healthy volunteers (10 subjects per
study). Study 1 examined the effects of placebo, flunitrazepam 1 and 2 mg, diazepam 5 mg, and d-l-amphetamine 10 mg (Teran et al., 1993), whereas study 2
tested the effects of placebo, flunitrazepam 0.5 and 2
mg, and triazolam 0.25 and 0.5 mg (Farré et al., 1996).
All drugs were administered as a single dose by the oral
route in the form of capsules. Subjects were informed
that they may receive a tranquilizer, a stimulant or a
placebo, but were not given any specific information as
to which of these they were receiving, nor which specific
class of drugs or pharmacological agent they were
given.

Study 3 was conducted to examine the effects of
alcohol, cocaine, and the combination of alcohol and
cocaine in eight male healthy subjects with previous
experience with intranasal cocaine use and alcohol intoxication (Farré et al., 1997). Alcohol was given as a
dose of 0.8 g/kg in a 450 ml drink (vodka and tonic
water), ingested over 30 min. Cocaine was given as a
100 mg dose of cocaine hydrochloride in 200 mg of
powder (the rest being made up by lactose) that was
snorted immediately after the drinking period. At each
session, both a drink and a powder were administered,
of which none, one, or both were active (double-blind,
double-dummy masking).
Study 4 was conducted to examine the agonist/antagonist properties of pentazocine in relation to naloxone
and morphine in six opioid dependent male subjects
who were maintained on methadone (the daily oral
dose of 30 mg of methadone was administered :20 h
before the start of each session, Lamas et al., 1994a).
This study was cross-over, double-blind and placebo
controlled, but in this case a randomized block method
was used to arrange the sessions in the order of ascending doses for safety. In the first block, subjects received
placebo, morphine (20 mg), naloxone (0.1 mg), and
pentazocine (45 mg). In the second block subjects received morphine (40 and 60 mg), naloxone (0.2 mg),
and pentazocine (60 mg). When effects in the first block
were so intense as to cause ethical concerns, the study
could be discontinued. Drug preparations were made
by dilution in sterile physiological saline solution to
reach a constant volume of 3 ml and were injected
through the intramuscular route. Subjects were told
that the purpose of the study was to evaluate the effects
of several classes of opioid drugs and that during
experimental sessions they would experience effects resembling those of opioid agonists such as heroin or
methadone and/or opioid withdrawal symptoms. They
were given no other information. All subjects had previous experience with a wide range of drugs of abuse and
knew what effects opioid antagonists produce in opioid-dependent individuals. Only 5 of the 8 original drug
conditions were used in this analysis (placebo, 40 and
60 mg of morphine, 0.2 mg of naloxone, and 45 mg of
pentazocine).

2.2. Subjecti6e effects questionnaires
A Spanish validated version of a shortened 49-item
form of the ARCI (Lamas et al., 1994b) was administered to all participants. The five scales were PCAG (a
mesure of sedation), MBG (a measure of euphoria),
LSD (a measure of dysphoria and somatic symptoms),
BG (a stimulant scale consisting mainly of items related
to intellectual efficiency and energy), and A (an empirically derived scale sensitive to the effects of damphetamine).
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Table 1
Mean ARCI scores obtained after the administration of different drugs (studies 1–4)a
PCAG

MBG

Study 1 (n = 10)
Flunitrazepam 1 mg
Flunitrazepam 2 mg
Diazepam 5 mg
Amphetamine 10 mg
Placebo

6.100**
8.100**
2.100
0.500
1.000

2.100
2.300
1.300
1.600
0.200

Study 2 (n = 10)
Triazolam 0.25 mg
Triazolam 0.5 mg
Flunitrazepam 0.5 mg
Flunitrazepam 2 mg
Placebo

5.200**
6.200**
4.300**
8.100**
0.900

−0.500
0.400
0.700
2.300
0.200

Study 3 (n = 8)
Cocaine 100 mg
Alcohol 0.8 g/kg
Placebo

0.125
6.125**
1.625

2.750*
0.375
0.125

Study 4 (n = 6)
Morphine 40 mg
Morphine 60 mg
Naloxone 0.2 mg
Pentazocine 45 mg
Placebo

0.500
0.000
6.333**
5.833*
1.333

4.000*
5.667**
−1.167
−1.000
−1.167

LSD

BG

A

2.200
2.800
1.100
1.000
1.600

−0.900
−4.100*
−0.700
1.900
−0.700

2.000
1.800
0.600
2.000
0.200

0.500
1.500
1.400
3.500*
1.100

−2.700**
−3.200**
−2.000**
−4.100**
0.500

0.500
0.900
0.500
1.500
0.300

1.750
2.500
−0.250

0.625
−2.375
−0.625

2.125**
0.250
−0.125

−0.667*
−0.500*
8.167**
8.000**
2.833

1.333
2.167*
−4.333
−3.833
−2.000

1.333
2.167
−0.333
1.833
0.333

a

Values are peak effects (differences from baseline).
* PB0.05 (post-hoc Dunnett’s test).
** PB0.01 (post-hoc Dunnett’s test).

The response pattern of the 49-item form of the
ARCI was compared with effects rated by subjects on a
series of visual analog scales (100 mm) labeled with
different adjectives marked at opposite ends with ‘‘not
at all’’ and ‘‘extremely’’ (Fischman and Foltin, 1991).
Subjects rated effects as ‘‘high’’, ‘‘any effect’’, ‘‘good
effects’’, ‘‘bad effects’’, ‘‘liking’’, ‘‘feeling good’’,
‘‘sedated’’, ‘‘drowsy’’, ‘‘drunk’’, and ‘‘content’’. Furthermore, subjects were requested to identify the class
of drug that they had received (studies 1, 2, and 4). For
this purpose a pharmacological class questionnaire was
used, according to which subjects identify the effect of
one of 12 classes of psychoactive drugs (with examples
of names of common compounds used in Spain) including placebo, opioid agonists, neuroleptics, barbiturates,
benzodiazepines, hallucinogens, amphetamine-like stimulants, cocaine, alcohol, cannabinoids, and other as the
most similar to that experienced in the experimental
session.

2.3. Data analysis
For the purpose of this study, a comparison of active
treatment with placebo was made from data of all
studies. In study 3, only pure drug conditions were
considered in the analysis, so that the combination of
alcohol and cocaine was excluded. In study 4, penta-

zocine 45 mg, naloxone 0.2 mg, and morphine 40 and
60 mg were taken into account. All values were calculated as peak effects (greatest change from baseline
regardless of the direction of the change) and analyzed
by repeated measures ANOVA. When significant differences were observed post-hoc comparisons with placebo
were made by the Dunnett’s test. Statistical significance
was set at PB 0.05.

3. Results
The scores obtained by the different drug conditions
on ARCI scales are shown in Table 1.

3.1. PCAG scale
Significant differences among active drugs and
placebo were observed for PCAG scale. The dose-response curves for all conditions in PCAG scale are
shown in Fig. 1. Post-hoc analysis showed that PCAG
scores increased with all studied doses of flunitrazepam
(0.5, 1, and 2 mg, PB 0.01), with both doses of triazolam (0.25 and 0.5 mg, PB 0.01), alcohol (PB0.01),
naloxone 0.2 mg (P B0.01) and pentazocine (60 mg)
(PB 0.05). Results of VAS were similar, i.e. flunitrazepam 2 mg and triazolam 0.5 mg determined a
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Fig. 1. Peak effects of studied drug conditions on the scale PCAG of the ARCI. Values reported represent the differences between obtained by
active drugs and those obtained after placebo administration scores (mean9S.E.). Filled symbols are presented when differences relative to
placebo are significant (PB 0.05). Doses shown are in mg, except for alcohol which is in g/kg. Flunitrazepam 2 mg scores are the mean of the
two different studies. PL: placebo; FZ: flunitrazepam; DZ: diazepam; TZ: triazolam; AL: alcohol; AMP: amphetamine; CO: cocaine; MPH:
morphine; NLX: naloxone; PZ: pentazocine.

statistically significant increase (P B 0.01) in the
‘‘drowsy’’ scale, and flunitrazepam 1 and 2 mg in the
‘‘sedated’’ scale. Subjects identified both doses of flunitrazepam as a tranquilizer (90 and 100% of the cases for
the 1 and 2 mg doses, respectively) and the high dose of
triazolam was identified as a tranquilizer by 70% of
subjects.

3.2. MBG scale
The dose–response curves for all conditions in MBG
scale are shown in Fig. 2. Scores increased for cocaine
(P B 0.05) and for both doses of morphine (40 mg,
P B 0.05, 60 mg, P B0.01). In the VAS, cocaine increased the scales of ‘‘high’’, ‘‘good effects’’, and ‘‘liking’’ (PB0.01), as well as ‘‘good effects’’ after the
administration of morphine 60 mg (P B 0.05). Both
doses of morphine (40 and 60 mg) were correctly
classified as an opioid agonist by 4 and 5 subjects,
respectively (maximum possible number was 6).

3.3. LSD scale
The dose–response curves for all conditions in the
LSD scale are shown in Fig. 3. Significant increases

were observed on the LSD scale after flunitrazepam
2 mg (PB 0.05), naloxone 0.2 mg (P B 0.01), and
pentazocine 45 mg (P B 0.01). By contrast, morphine
decreased LSD scores at both doses, 40 and 60 mg
(PB 0.05). Flunitrazepam 2 mg increased the VAS
scales of ‘‘drunken’’ and ‘‘bad effects’’ (PB 0.01), and
pentazocine and naloxone increased the ‘‘bad effects’’
scale (PB 0.01 and P B 0.05, respectively). The 45
mg dose of pentazocine was identified as an opioid
antagonist by 2 subjects, as hallucinogen by 2, as
stimulant by 1, and alcohol by 1 of the subjects. Also
the 0.2 mg dose of naloxone was identified as an opioid
antagonist by four of the subjects. One participant
classified naloxone as a benzodiazepine and one
classified it as alcohol (maximum possible number was
6).

3.4. BG scale
Morphine 60 mg increased scores in the BG scale
(PB0.05). By the opposite, BG scores decreased with
flunitrazepam 0.5 mg (PB 0.01) and 2 mg (PB0.05),
and with triazolam 0.25 and 0.5 mg (PB 0.01). The
dose–response curves for all conditions are shown in
Fig. 4.
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Fig. 2. Peak effects of studied drug conditions on the scale MBG of the ARCI. Other details of the figure are similar to those for Fig. 1.

3.5. A scale
The A scores increased only with cocaine (P B0.01).

4. Discussion
The results of all four studies show that the Spanish
translation of the ARCI is a valid instrument for
assessing the subjective effects of at least three major
classes of psychotropic drugs. For each class — sedativehypnotics, stimulants, and opioids — one or more representative drug(s) was examined at a range of doses.
Additionally, in order to assess the relative sensitivity of
the ARCI to changes in the subjective effects, other
subjective measures such as the VAS and a drug classification scale were also included. A similar method
has been used by Warot et al. (1997) to validate the
sensitivity and specificity to amphetamine of the French
version of the 49-item form of the ARCI.
In relation to the PCAG scale, scores are generally
expected to increase in persons complaining of fatigue,
weakness, and sluggishness and represent the characteristic pattern for sedative drugs such as benzodiazepines.
The fact that these scores were significantly increased
by flunitrazepam, triazolam, alcohol, naloxone, and
pentazocine indicates that the PCAG scale of the
Spanish version of ARCI is sensitive to detect differences between these drugs and placebo. Moreover, the
magnitude of the increase in the PCAG scores in study
1 was the same as that following the same dose in study

2 for flunitrazepam. These results are confirmed by the
scale ‘‘drowsiness’’ of the VAS that increased with
flunitrazepam 2 mg, and with triazolam 0.5 mg. The
majority of the subjects identified the substance as a
tranquilizer. Although no ARCI published profiles are
available for flunitrazepam, the effects of triazolam on
the ARCI scores in normal subjects reported by others
(Rush et al., 1993a,b; Oliveto et al., 1994) are similar to
the present results.
On the other hand, diazepam 5 mg did not produce
a significant increase in the PCAG scores. This dose is
generally considered low, so the absence of an increase
in the PCAG scores may be explained by this reason.
Some studies (Heishman and Henningfield, 1991;
Chutuape and de Wit, 1995) have found an effect at
higher doses. However, de Wit et al. (1986a,b) found an
effect with the 5 mg dose. Whether inconsitency between our data and results of de Wit et al. (1986a,b)
were due to differential sensitivity of the Spanish version of the ARCI, we would expect other measures of
the strength of drug effect to be similar between the two
studies. Our study and those of de Wit et al. (1986a,b)
included similar drug identification tasks. Only 20% of
our subjects identified diazepam as a tranquilizer,
whereas 56% of the subjects in the study of de Wit et al.
(1986a) did so. The same dose of diazepam produced
stronger subjective effects in the study by de Wit et al.
(1986a), and the absence of an increase in the PCAG
scores in our study does not seem to be due to a lower
sensitivity of our questionnaire version. We believe that
the different procedures used in our study may, at least
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Fig. 3. Peak effects of studied drug conditions on the scale LSD of the ARCI. Other details of the figure are similar to those for Fig. 1.

in part, account for the differences in results. Most
importantly, de Wit et al. (1986a) used a choice procedure in their study, entailing the repeated administration of diazepam (two to five times), which may have
trained the subjects to be more sensitive to drug effects
and, therefore, elevated the scores on the appropriate
scales. Also, de Wit et al. (1986a) did not require the
subjects to remain in the laboratory, once they had
ingested the drug. In contrast, our study required the
subjects to remain in the laboratory for the full experimental session. This may have constituted a discrepancy in task-requirements between our study and
those of de Wit et al. (1986a) and could affect subjective measures. Finally, subjects of the de Wit study (de
Wit et al., 1986a) included those chosen for their high
level of anxiety and, therefore, with subject characteristics that were different than the subjects in our study.
Alcohol produced a significant increase in the PCAG
scores, which is the typical pattern that has been found
in previous research (Haertzen and Hickey, 1987;
Chutuape and de Wit, 1995; Doty and de Wit, 1995). In
study 4, increased PCAG scores were obtained with
naloxone and pentazocine. Some studies with naloxone
also report an increase in the PCAG scores (Preston et
al., 1987, 1990; Preston and Jasinski, 1991; Eissenberg
et al., 1995). The same results have been found with
pentazocine (Jasinski et al., 1970).
With regard to the MBG scale, cocaine produced an
increase in MBG scores. The results of the studies that
have examined the subjective effects of inhaling in-

tranasal cocaine powder measured by the ARCI, are
not consistent, showing either an increase (Fischman
and Schuster, 1980) or no change (Foltin et al., 1993).
The increase in MBG scores is almost always found
after intravenous administration of cocaine (Fischman
et al., 1976; Foltin and Fischman, 1991), but there are
some studies in which no differences were detected
(Preston et al., 1993; Walsh et al., 1994). However, the
increase in MBG scores are in agreement with some
changes in scales of the VAS like ‘‘high’’, ‘‘good effects’’, ‘‘liking’’, ‘‘feeling good’’ and ‘‘content’’. Morphine, at 40 and 60 mg, also increased the MBG scores,
although only the higher dose of morphine increased
the scale of ‘‘good effects’’ on the VAS. In a meta-analysis of 33 studies, Lamas et al. (1994c) showed that
MBG scale was the variable which presented most
consistent results across studies as shown by non-significant heterogeneity, MBG appears to be the most
consistent measure of morphine subjective effects.
Flunitrazepam did not increase significantly the
MBG scale of ARCI, but this drug increased some
similar scales of the VAS as ‘‘good effects’’, ‘‘high’’,
and ‘‘liking’’. This discrepancy has been previously
reported by Rush et al. (1993a,b) when triazolam and
lorazepam were given to healthy volunteers, and by
Preston et al. (1989b, 1992) in sedative abusers who
received lorazepam and methocarbamol. Increases in
the MBG scores have been described when some benzodiazepine compounds (lorazepam, triazolam, diazepam)
were administered to sedative abusers or to subjects
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Fig. 4. Peak effects of studied drug conditions on the scale BG of the ARCI. Other details of the figure are similar to those for Fig. 1.

with previous or current history of opiate abuse/dependence, but not in healthy non-abuser subjects (Roache
and Griffiths, 1985; de Wit and Griffiths, 1991).
In relation to the LSD scale, in two of three experiments reported by Rush et al. (1993a,b) the 0.5 mg dose
of triazolam significantly increased LSD scores,
whereas in our study only the higher dose of flunitrazepam (study 2) produced changes in this scale. On
the other hand, the scale of ‘‘bad effects’’ and
‘‘drunken’’ of the VAS increased with flunitrazepam (2
mg). These data add evidence to previous studies showing that some benzodiazepines could produce increases
in the LSD scale when administered to healthy volunteers (Rush et al., 1993a,b; de Wit et al., 1984). Alcohol
increased LSD scores. The same result was found by
Doty and de Wit (1995), and, in the same way, also
increased the scale of ‘‘bad effects’’ of the VAS. Pentazocine increased LSD scores, in agreement with other
studies (Bickel et al., 1989; Preston et al., 1989a; Preston and Jasinski, 1991). Naloxone (0.2 mg) also increased LSD scores. Although the administration of
naloxone alone is not associated with any change on
the ARCI scales in non-dependent subjects (Haertzen
and Hickey, 1987), the additional observation of an
increase in the antagonists effects scales in our study
indicates that naloxone precipitated a withdrawal syndrome, as is also corroborated with the elevations of
the scores of ‘‘bad effects’’ on the VAS. The precipitated withdrawal in opioid dependent volunteers after
the administration of naloxone (Preston et al., 1987,

1988; Strain et al., 1993; Eissenberg et al., 1995) and
with pentazocine (Strain et al., 1993) has already been
reported.
In the BG and A scales, decreases in BG scores were
found after the use of flunitrazepam 0.5 and 2 mg and
after for both doses of triazolam (0.25 and 0.5 mg).
Other studies corroborate this results for triazolam
(Oliveto et al., 1994), but others do not show changes in
BG scale after the use of this type of drugs (Rush et al.,
1993a,b).
Cocaine increased the scores of the A scale, which is
the scale specifically developed for measuring the effects
of stimulants and, therefore, constitutes the typical
effect of this class of drugs. Because A scale is derived
from items of MBG and BG scales, the increase in A
scale could be consequence in part of the increase in
MBG scores. Amphetamine did not produce any significant changes on BG and A scales which are associated with amphetamine administration. However, it
should be noted that the pattern changes established for
amphetamine have been obtained with one or more of
the following factors: large number of subjects
(Haertzen et al., 1963), moderate to high doses
(Haertzen et al., 1963; Martin et al., 1971), d-amphetamine, which is more potent than d-l-amphetamine
(Martin et al., 1971), and parenteral route of administration (Haertzen et al., 1963). The only exceptions are
the studies of de Wit et al. (1986a,b) which showed an
increase in the BG and A scores after a 5 mg dose of
orally administered d-l-amphetamine, and which may
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not be suitable for comparison with our study mainly
due to methodological differences in the study design.
The ARCI short form was effective in distinguishing
the effects of sedatives, stimulants, and opioids from
placebo. Each of the drugs affected the ARCI scales in
a pattern that is typically associated with their respective pharmacological class and, therefore, would have
allowed to classify the drugs correctly. In addition, it
should be noted that the ARCI short form produced a
similar pattern of response when the same drug was
administrated in different studies. In this way, the
scores obtained when flunitrazepam was administered
at 2 mg dose were almost identical in studies 1 and 2,
and very similar when the same dose of flunitrazepam
was administered in another clinical trial (data not
shown, Farré et al., 1998). The characteristic effects of
the drugs that were observed on the ARCI are in
contrast with results of other subjective measures, such
as visual analog scales that produced less consistent
results and, in some cases, subjective effects were more
difficult to interpret.
Overall, the present results are in agreement with the
original ARCI studies conducted by Haertzen et al.
(1963) and with other studies using the English version
of the ARCI short form (Haertzen and Hickey, 1987).
The Spanish version of this shortened questionnaire
seems to be sensitive in distinguishing the changes
induced by different classes of psychoactive drugs and
confirms its validity for the assessment of subjective
drug effects in the Spanish-speaking population. For
this reason, the questionnaire is currently being used as
a standard method to evaluate drug effects in abuse
liability studies carried out by our research group. We
believe that the Spanish version of the 49-item short
form of the ARCI will be increasingly useful globally,
particularly in countries which may have rapidly increasing Spanish-speaking populations.
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