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GRIFFITHS, R. R., M. STITZER, K. CORKER, G. BIGELOW AND I. LIEBSON. Drug-produced changes in human social 
behavior: facilitation by d-amphetamine. PHARMAC. BIOCHEM. BEHAV. 7(4) 365-372 ,  1977. - The effects of oral 
d-amphetamine 5 - 3 0  mg on human social and verbal behavior were studied using repeated observations within subjects 
under double-blind conditions. In the first experiment socializing and standing were measured during dally 6-hr sessions 
using a time-sampling observation procedure in a residential research ward. d-Amphetamine increased socializing in all three 
subjects studied, but only increased standing in one of the subjects. In the second experiment throat microphones and 
voice-operated relays were used to measure automatically quantitative aspects of dyadic verbal interactions during 1-hr 
daily sessions. Total speaking time showed dose-related increases in 5 of the 7 subjects receiving d-amphetamine. Adjective 
checklist self-report scores indicating stimulant drug effects were as sensitive and reliable as the speaking measure to the 
effects of d-amphetamine in these subjects. Speaking time also increased in 2 of the 8 partners who received placebo when 
the subjects with whom they were paired received d-amphetamine. This represents a socially mediated indirect drug effect. 
Adjective checklist scores of the partners receiving placebo were not changed when the paired subjects received 
d-amphetamine. Under controlled experimental conditions the naturalistic human behaviors of socializing and speaking are 
sensitive dependent variables for behavioral pharmacology research. 

Social behavior Speaking d-Amphetamine Humans 

CLINICAL and e x p e r i m e n t a l  eva lua t ions  of  the  effects  of  
a m p h e t a m i n e  on  social behav io r  have p r o d u c e d  l imi ted  and  
some t imes  conf l i c t ing  results .  Lat ies  [14]  showed  t h a t  
10 mg  a m p h e t a m i n e  sulfa te  in c o m b i n a t i o n  wi th  100 mg 
secobarb i t a l  sod ium p r o d u c e d  changes  in p e r f o r m a n c e  on  a 
g roup  p s y c h o m o t o r  task,  bu t  did no t  af fec t  ra t ings  of  the  
sub jec t ' s  social behav io r  by  b l ind  observers .  Clinical  case 
r epor t s  and  s tudies  ut i l iz ing se l f - repor t  adject ive  checkl is t s  
s o m e t i m e s  descr ibe ta lka t iveness  and  fr iendl iness  as an  
ef fec t  of  a m p h e t a m i n e  a d m i n i s t r a t i o n  [13,  14, 2 3 ] .  
However ,  cl inical  obse rva t ions  of  a m p h e t a m i n e  adminis -  
t r a t i o n  [13,  14, 2 3 ] .  However ,  clinical obse rva t ions  of  
a m p h e t a m i n e  a d m i n i s t r a t i o n  in hosp i t a l  se t t ings  have in- 
d ica ted  t ha t  increased speech  act iv i ty  is no t  a cons i s t en t  
ef fec t  of  the  drug [ 2 , 8 ] .  A n o t h e r  s t udy  [27]  has r epo r t ed  
t ha t  the  ef fec ts  of  10 mg oral d - a m p h e t a m i n e  dur ing  the  
first h o u r  a f t e r  a d m i n i s t r a t i o n  inc luded  a pa radox ica l  
drowsiness  in 65% of  the i r  subjects .  Final ly ,  s tudies  of  the  
ef fec ts  of  drugs on  the  social behav io r  of  m o n k e y s  have 
s h o w n  t h a t  a l t h o u g h  e t hano l  p r o d u c e d  increases  in a 

n u m b e r  of  social behaviors ,  d - a m p h e t a m i n e  was associa ted 
wi th  increased social i so la t ion  [ 6 ] .  

The  presen t  s t udy  was u n d e r t a k e n  to s tudy  d i rec t ly  
some of  the  effects  of  d - a m p h e t a m i n e  on  h u m a n  social 
behavior .  P rocedures  were deve loped  for  measur ing  
na tura l i s t i c  behaviors  of  speaking and  social izing while 
leaving the  behav io r  free to  vary  s p o n t a n e o u s l y  over  
i m p o r t a n t  d imens ions  such as q u a n t i t y ,  pa t t e rn ,  c o n t e n t  
and  t opog raphy .  The  first  e x p e r i m e n t  ut i l ized a t ime- 
sampl ing  measure  of  social i n t e rac t ions  which  has pre- 
viously been  d e m o n s t r a t e d  to  be sensit ive to drug ef fec ts  
[9] to  assess the  e f fec ts  of  d - a m p h e t a m i n e  on  vo lun t ee r  
subjec ts  in a res ident ia l  ward s i tua t ion .  The  second  ex- 
p e r i m e n t  ut i l ized a u t o m a t e d  record ing  devices and  sys- 
t emat i ca l ly  rep l ica ted  the  first  e x p e r i m e n t  wi th  n o r m a l  
vo lun tee r s  u n d e r  c o n d i t i o n s  which  p e r m i t t e d  more  r igorous  
e x p e r i m e n t a l  con t ro l  and  object ive  m e a s u r e m e n t  of  
quan t i f i ab le  c o m p o n e n t s  of  the  social behav io r  of  a subjec t  
and his pa r tner .  More specifically,  pairs of  n o r m a l  
vo lun tee r s  were p e r m i t t e d  to in te rac t  socially in an ex- 

1 Supported by USPHS grants DA-01022 and MH-26812.  
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per imen ta l  r o o m  dur ing  a series of daffy one-h r  sessions. 
The  ef fec t  of  admin is te r ing  d - a m p h e t a m i n e  to one  subjec t  
was evaluated  on  the  to ta l  speaking t imes  b o t h  of  t ha t  
subject  and  of  his pa r tner .  

METHOD 

Experiment 1: Effects o f  d-Amphetamine on Social 
Interactions in a Residential Ward Social Situation 

Subjects. Three  male  vo lun tee r s  wi th  his tor ies  of  drug 
abuse  par t ic ipa ted .  Table  1 shows individual  subjec t  charac-  
teristics.  Subjec ts  received no  drugs ( excep t  those  ind ica ted  
in Table  1) for  a four -day  medica l  obse rva t ion  per iod  
immed ia t e ly  a f te r  admiss ion  to  the  hospi ta l .  During this  
t ime  n o n e  of  the  subjec ts  showed  abs t inence  signs in- 
dicat ing physical  d e p e n d e n c e  on  drugs. Subsequen t ly ,  
wr i t t en  i n f o r m e d  consen t  was ob t a ined  and  research par- 
t i c ipa t ion  begun.  

T A B L E  1 

CHARACTERISTICS OF SUBJECTS WHO RECEIVED 
d-AMPHETAMINE 

Age Body Weight 
Subject Sex (Years) (kg) 

Experiment 1 

Experiment 2:~ 

BA* M 24 78.3 

DAVt M 50 52.3 

OCt M 49 62.3 

DAN M 20 63.6 

MAR M 25 74.5 

HU M 21 88.6 

MC F 30 79.5 

RA F 44 79.5 

ME M 22 92.3 

MAT M 25 68.2 

*BA had a history of narcotics abuse and received 15 mg 
methadone HC1 each evening after the experimental session. 

tDAV and OC had histories of ethanol abuse and received 250 mg 
disultiram daily. 

¢Several of these subjects also served as partners (who received 
placebo only) in subsequent experiments. This information is con- 
tained in Fig. 2. 

Setting. This  e x p e r i m e n t  was c o n d u c t e d  on  an 8-bed 
behaviora l  p h a r m a c o l o g y  research ward.  Subjec ts  par- 
t i c ipa ted  in th is  e x p e r i m e n t  successively,  no t  sim- 
u l taneous ly .  Such successive pa r t i c ipa t ion  increases the  
i n d e p e n d e n c e  of  each subjec t ' s  data .  O t h e r  res idents  par- 
t i c ipa ted  in d i f fe ren t  behaviora l  s tudies  involving drugs. 
Var ious  recrea t iona l ,  reading and  craf t  mater ia ls  were 
con t i nuous ly  available to  subjects .  Genera l  ward behav io r  
was m a i n t a i n e d  via a po in t  e c o n o m y  in wh ich  po in t s  were 
earned  for  var ious persona l  and ward m a i n t e n a n c e  activi- 
ties, spent  for  m i n o r  ward privileges, and sacrif iced for  ward 
rule violat ions.  

Procedures. Subjects  received expl ic i t  i n s t ruc t ions  

conce rn ing  the  res ident ia l  ward rules inc luding  the  fact  tha t  
they  should  r emain  in the  ward d a y r o o m  area f rom 
9 :00  a . m . - 9 : 0 0  p.m.  daily excep t  for  necessary  br ie f  visits 
to  the  b a t h r o o m .  Subjects  were i n fo rmed  tha t  t hey  would  
receive oral capsules daily at 8 :30  a.m. and t h a t  these  migh t  
con ta in  any  of  a var ie ty  of  drugs, inc luding  ma jo r  and 
m i n o r  t ranqui l izers ,  sedatives and  s t imulan ts ,  or  p lacebo.  
O t h e r  t han  this  general  i n f o r m a t i o n  subjects  were bl ind to 
the  type  of  drug admin is te red .  Subjects  were given only  
very general  i n f o r m a t i o n  a b o u t  the  purpose  of  the  ex- 
per iments .  They  were to ld  t h a t  the  s tudies  on  the  re- 
search un i t  involved h o w  drugs and  a lcohol  af fec t  peop le ' s  
m o o d s  and  behavior .  O t h e r  t han  this  vague e x p l a n a t i o n  of  
purpose ,  subjects  were given no  ins t ruc t ions  or ex- 
p lana t ions  of  wha t  they  were supposed to do or of  what  
o u t c o m e s  migh t  be expec ted .  To reduce  the  poss ibi l i ty  
t ha t  subjects  would  receive ins t ruc t ions  or exp lana t ions  
which  might  c o n f o u n d  the  results ,  ward s taff  were ex- 
pl ici t ly i n s t ruc t ed  to ref ra in  f rom discussing expe r imen t s  
wi th  subjects ,  excep t  to  provide  an object ive  desc r ip t ion  
of  the  rou t ines  and  p rocedures  which  the  subjec t  mus t  
follow. 

At  8 :30  a.m. subjects  ingested unde r  nurs ing supervis ion 
th ree  opaque  gela t in  capsules which  con ta ined  e i the r  
p lacebo  or  a dose of  d - a m p h e t a m i n e  sulfate.  Bo th  the  
subjects  and  the  s ta f f  who  m o n i t o r e d  the  expe r imen t a l  
sessions were b l ind  to drug cond i t ion .  Due to po ten t i a l  
cardiovascular  and psychia t r ic  tox ic  effects  of  d-am- 
phe t amine ,  the  uppe r  dose range of  admin i s t r a t i on  was 
necessari ly  l imited.  The prevail ing a u t h o r i z a t i o n  by  the  
Ins t i t u t iona l  Review Board of  H u m a n  Research  pe rmi t t ed  
admin i s t r a t i on  of  doses higher  t h a n  15 mg only  to subjects  
who  showed  l i t t le  or no  ef fec t  at  lower  doses. Therefore ,  
subjec ts  were ini t ial ly exposed  to 5, 10 or 15 mg of 
d - amphe t amine .  If  a subject  showed  l i t t le  or no  effect ,  
h igher  doses were admin is te red .  Once the  uppe r  dose range 
had  been  es tabl ished,  the  order  of  exposure  to d i f fe ren t  
doses was mixed .  Active drug was never  admin i s t e red  on  
two  consecut ive  days. Fo r  each subject  the  dose levels and  
the  n u m b e r  of observa t ions  at  each dose are ind ica ted  in 
Fig. 1. 

B e t w e e n  9 :00  a.m. and  3 : 0 0  p .m.  daily,  s taff  m e m b e r s  
ra ted  subjec t  behav io r  at variable  intervals.  In tervals  had  a 
m e a n  of  9 m in  and  were t imed  by  a tape  reader  ( B R S / L V E  
Model  F P - 8 )  located  off  the  ward. At  each interval ,  the  
tape  reader  ac tua t ed  con t ro l  e q u i p m e n t  which  sounded  a 
t one  t h r o u g h  a speaker  at the  nurses '  s ta t ion.  The  tone  was 
audible  t h r o u g h o u t  the  ward area. Staff  t e r m i n a t e d  the  
tone  by  manua l  ope ra t ion  of  a switch,  recorded  the  t ime on  
the  data  sheet ,  and  wa tched  the  subjec t  for  a five-sec 
obse rva t ion  period.  S taf f  t h e n  ra ted  t w o  aspects  of  the  
subjec t ' s  behav io r  dur ing the  obse rva t ion  per iod  b y  mark ing  
appropr i a t e  co lumns  of the  data  sheet .  Staff  ra ted  subjec t  
behav ior  as e i ther :  (1) i n t e r ac t i on  wi th  o thers  or (2) no  
in te rac t ion .  An in t e rac t ion  was def ined as a behav ior  which  
requi red  the  presence  of  or involved a n o t h e r  person.  Fo r  
example ,  p laying pool  or cards wi th  o t h e r  people  were 
ra ted  as i n t e rac t ion  while playing pool  or cards a lone  were 
ra ted  as no  in te rac t ion .  Mere physical  p r o x i m i t y  to o the r s  
(e.g., eat ing a meal  at the  same table)  was no t  suff ic ient  to  
qual i fy as a social in t e rac t ion .  If the  subject  engaged in any  
in t e r ac t i on  dur ing  the  obse rva t ion  per iod the  event  was 
ra ted  as an  in te rac t ion .  Staff  also ra ted subjec t  behav io r  as 
e i ther :  (1)  s i t t ing or (2)  s tanding.  If the  subjec t  changed 
pos i t ion  (e.g., sat d o w n )  dur ing the  five-sec observa t ion  
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period, the activity which occurred for the majority of the 
period was scored. 

The reliability of staff recording 'was evaluated by 
requiring two staff members independently and simul- 
taneously to rate the behavior of a subject for a period of 
up to two hours. All staff members involved in the 
experiment participated in at least one reliability check. 
Both observers were aware of when reliability observations 
were being made. Alternative methods of reliability 
assessment might have yielded different results [21].  
Interobserver agreement for all observations was 96% (236 
ratings). Of the 48 observations rated as interaction 94% 
were corroborated by the second observer. Of the 58 
observations rated as standing 95% were corroborated by 
the second observer. 

Experiment  2: Effects o f  d-Amphetamine on Dyadic 
Verbal Interactions 

Sub]ects. Eleven normal volunteers participated. Prior to 
participation, they were medically screened and signed an 
informed consent contract agreeing to report to the 
laboratory 4 days a week for 8 or 12 weeks to participate in 
an experiment in which they might receive a variety of 
me.dications including major and minor tranquilizers, 
sedatives and stimulants. Table 1 shows the characteristics 
of the seven subjects who received d-amphetamine. A 
partner (who received placebo only) was selected for each 
subject (who received d-amphetamine) such that the pair of 
participants were the same sex, roughly the same age, and 
did not know each other prior to participation. In several 
cases a participant served in one experiment as a subject 
(who received d-amphetamine) and at a different time 
served in another experiment as a partner (who received 
placebo only). 

Setting and apparatus. Daily experimental sessions were 
conducted in a room (3.1 x 3.4 m) which contained two 
chairs with headrests and foam rubber cushions, two end 
tables, two floor lamps, a wall clock, an overhead light and 
a one-way observation window. Chairs were located in one 
corner of the room. Both faced into the room forming a 90 
degree angle with each other, their centers approximately 
70 cm apart. 

Low impedance crystal microphones, 3.8 cm in diam- 
eter, were taped into polyethylene tracheostomy cuffs 
which participants wore around their necks during sessions. 
A cotton scarf was tied around the neck over the 
microphone to discourage handling and readjusting the 
microphone during sessions. A cord (3.2 m) attached to the 
microphones allowed freedom of movement around the 
room. Microphones were activated by throat vibrations and 
thus were sensitive to the quantity and pattern of speech 
(not content) in each participant independent of speaking 
by the other participants. 

Activation of the microphone operated a relay after a 
delay of 160 m sec (attack time) and the relay remained 
closed for 1300 m sec after speech terminated (release 
time). Number and total duration of relay closures were 
a u t o m a t i c a l l y  recorded with digital programming 
equipment located in an adjoining room. One pair of 
participants (subject MC and partner KR) was studied 
before the microphone system had been developed. For 
these participants video and sound tape recordings were 
made of the experimental sessions, and subsequently the 

durations of speaking episodes were timed with stopclocks 
by an observer blind to drug conditions. 

Procedure. During initial descriptions of the project, 
participants were told that effects of drugs on behavior 
were being studied, and that speaking in particular would 
be monitored. Subjects were not told what aspect of 
speaking (i.e., quantity, patterning, content) was of interest 
in the research. Immediately before the first experimental 
session, participants were instructed that they were free to 
read the newspaper, to talk or to move around the room 
during sessions, but that they were not permitted to sleep, 
or to bring additional reading material, school work or 
other projects into the room with them. Participants were 
periodically observed through a one-way observation 
window to verify that they were following instructions. 

Before each session, both participants in a pair orally 
ingested three opaque size 0 capsules, which contained 
either placebo or a dose of d-amphetamine sulfate. Par- 
ticipants, as well as nursing and technical personnel who 
monitored the experimental sessions, were blind to drug 
condition. The start of experimental sessions followed the 
ingestion of capsules by a period of 1 or 1.5 hr, during 
which the participants waited in separate rooms. Sessions 
were of 60 min duration and were generally conducted four 
days a week. Active drug was never administered on two 
consecutive days. All subjects were initially exposed to 5 or 
15 mg of d-amphetamine sulfate. If a subject showed little 
or no effect, higher doses were administered. Once the 
upper dose range had been established, the order of 
exposure to different doses of drug and placebo was mixed. 
For each subject the dose levels and the number of 
observations at each dose are indicated in Fig. 2. Two 
copies of a current local daily newspaper were placed in the 
experimental room before each session, except for the 
sessions of one pair of participants (subject ME and partner 
MAT). For these participants the newspapers were removed 
to encourage talking, since virtually no socializing was 
observed during initial sessions when newspapers were 
available. 

Immediately after each session participants individually 
completed a 48-item, paper and pencil adjective checklist 
on which they rated the extent to which each item applied 
to their current mood on a scale of 0 (not at all), 1 (a 
little), 2 (quite a bit), and 3 (extremely). Scores on the 
following 17 items were subsequently analyzed: lively, 
vigorous, active, full of pep, carefree, alert, friendly, 
cooperative, good natured, understanding, cheerful, assert- 
ive, outgoing, talkative, confident, self-revealing, sociable. 
This scale has not previously been used in evaluation of 
stimulant drug effects. Some of the items were drawn from 
a standardized mood checklist [ 18 ]. 

Objective measures of verbal behavior (total duration 
and number of episodes) and the scores on the adjective 
checklist were analyzed both for the subjects who received 
d-amphetamine and for their partners who received placebo 
only. Data were discarded for the first three to eight days 
of participation in the experiment while levels of socializing 
stabilized. 

RESULTS 

Experiment  1: Effects o f  d-Amphetamine on Social Inter- 
actions in a Residential Ward Social Situation 

As shown in Fig. 1, there were substantial differences 
between the three subjects with respect to their levels of 
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FIG. 1. Effects of oral d-amphetamine on socializing and sitting- 
standing in three subjects in a residential ward social situation. 
Abscissae: d-amphetamine dose or placebo (P). Ordinates: percent 
of observational samples in which socializing or standing occurred 
during a 6-hr session. Data points indicate means; brackets indicate 
standard errors; numerals beside data points indicate number of 

replications at indicated dose. 

socializing under placebo conditions. Subjects BA, DAV 
and OC socialized 27%, 49% and 15% of the observational 
samples, respectively. Despite these differences in baseline 
levels of socializing, Fig. 1 shows that d-amphetamine 
produced increases in socializing over placebo levels in all 
three subjects. In two of the three subjects who were tested 
at multiple doses, the effect was dose-dependent since the 
higher dose produced more socializing than the lower dose. 

As with socializing, the subjects differed with respect to 
their baseline levels of standing under placebo conditions 
(31%, 39% and 14% for BA, DAV and OC, respectively). In 
contrast to the effect on socializing, d-amphetamine did not 
produce a uniform effect on standing. As shown in Fig. 1, 
d-amphetamine produced a dose-related increase in standing 
in BA; a marginal increase in OC; and no effect in DAV. 

Experiment  2." Effects o f  d-Amphetamine on Dyadic 
Verbal Interactions 

Sub/ects who received d-amphetamine. The two columns 

on the left of Fig. 2 show speaking time and adjective 
checklist scores of subjects who received d-amphetamine. 
As shown in the first column, the average amount of 
speaking during the 60min  placebo sessions differed 
markedly across these subjects, ranging from 331.6 sec for 
HU to 2053.5 sec for ME. d-Amphetamine ( 5 - 3 0  mg) 
produced a dose-related increase in the total duration of 
speaking in five of the seven subjects. The largest increases 
in speaking occurred at doses of 15 or 20 mg d-am- 
phetamine in most of the subjects, although one subject 
(RA) showed a clear increase in speaking only at 25 mg. 
The largest average magnitude of increase from placebo in 
seconds of speaking as shown in Fig. 2 were 1074.7 sec for 
DAN; 978.3 sec for MAR; 927.4 sec for HU; 1904.4 sec for 
MC; and 612.2 sec for RA. ME showed a slight increase in 
speaking at 20 mg and left the experiment before higher 
doses could be tested. MAT showed no drug effect even at a 
dose of 30 mg d-amphetamine. 

Figure 3 shows individual session data for subject MC 
who received either placebo or 15 mg d-amphetamine and 
who was successively paired with two partners who received 
placebo only. During the first 22 sessions subject MC was 
paired with partner KR and their speaking times were 
scored from video and sound tape recordings by an observer 
blind to drug condition. On Sessions 23 through 32, partner 
SH replaced partner KR and speaking was both scored by 
the blind observer and measured automatically via the 
throat microphone system. Total session speaking time of 
MC and SH as scored by the observer was correlated highly 
with that measured by the equipment (Pearson product- 
moment correlation r = .97). The figure shows that total 
speaking time by subject MC was consistently increased by 
15 mg d-amphetamine, and was not specific to a given 
partner. The figure also shows that partner SH had a 
socially mediated increase in speaking on sessions in which 
subject MC received active drugs, while partner KR did not 
have that effect. 

The second column from the left in Fig. 2 shows the 
adjective checklist scores of the subjects receiving d-am- 
phetamine. The five subjects who showed increases in 
speaking time with d-amphetamine also generally showed 
dose-related increases in their adjective checklist scores. In 
contrast, the two subjects (ME and MAT) who showed little 
or no increase in speaking time with d-amphetamine 
showed no changes in their adjective checklist scores. 

Partners who received placebo only. The two columns 
on the right of Fig. 2 show speaking time and adjective 
checklist scores of the partners who received placebo only. As 
shown in the figure, the average amount of speaking during 
placebo control sessions differed markedly across the 
partners ranging from 307.8 sec for HU to 1708.7 sec for 
HA. In six of the seven partners speaking durations did not 
change in any consistent direction during sessions in which 
the subject received d-amphetamine; and this was in spite of 
the fact that most of the subjects showed dose-related 
increases in speaking. The one striking exception occurred 
in partner MAT (paired with subject HU). Speaking time 
for partner MAT showed dose-related increases, and the 
magnitudes of these increases were even greater than those 
observed in subject HU who ingested the d-amphetamine. 
The effect is similar to that shown in Fig. 3 in which 
speaking by partner SH increased on sessions in which 
subject MC received active drug. This effect represents an 
indirect drug effect mediated via social influence. 

The last column on the right in Fig. 2 shows the 
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FIG. 2. Effects of  oral d-amphetamine on total speaking and adjective checklist scores of  dyadic pairs. Abscissae: 
d-amphetamine dose or placebo (P). Ordinates: total seconds of  speaking during the 3600  sec session and total score on 17 
items of an adjective checklist completed postsession. The two columns on left show data for individual subjects who 
received d-amphetamine or placebo. The two columns on right show data for partners who received placebo only.  Data 

points indicate means; brackets indicate standard errors; numerals beside data points indicate number of replications. 
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Sessions 
FIG. 3. Effects of 15 mg d-amphetamine orally on total speaking time of dyadic subject pairs. Abscissae: successive 
3600 see sessions. Ordinates: total speaking time in seconds. Subject MC (filled circles, solid lines) received either 15 mg 
d-amphetamine (arrows) or placebo (no arrows) one hr before each session. Partner KR (unfilled circles, broken lines) and 
partner SH (unfilled triangles, broken lines) received placebo only. On Sessions 1 through 22 subject MC was paired with 
partner KR and speaking was scored by an observer blind to drug condition. On Sessions 23 through 32, partner SH 
replaced partner KR and speaking was measured both automatically via throat microphones (data presented in figure) and 
scored by the observer. Data from Sessions 23 and 24 were deleted while participants adapted to the experimental 

situation and the equipment was adjusted. 

adjective checklist  scores of  the partners. None of  the seven 
partners showed any consistent  changes in the adjective 
checklist  scores when the subject with whom they were 
paired received d-amphetamine.  

Episodes o f  speaking. The number  and average durat ion 
of  speaking episodes, as defined by the control  equipment ,  
were analyzed for the four  subjects who showed increases 
in speaking with d-amphetamine  and for w h o m  data were 
col lected using the throat  mic rophone  system (subjects 
DAN, MAR,  HU and RA). When speaking time increased, 
ei ther the number  of  episodes or average durat ion of  
episodes or bo th  increased; however,  the relative extent  of  
change in the number  and durat ion of  episodes was no t  
consistent  across subjects. 

DISCUSSION 

Exper iments  1 and 2 uti l ized a within-subject  repeated 
observation design to assess the effects of  d-amphetamine  
on human social behavior.  Expr iment  1 demonst ra ted  that  
in a residential ward social s i tuation d-amphetamine  
increased social interact ions in subjects with histories of  
drug abuse. Social interact ion research in a ward si tuation is 
meaningful  because the lack of  explici t  control  and 
structure is similar to the natural  envi ronment .  To this 
extent ,  the results may have considerable generali ty,  and 
may be useful in the predict ion of  the clinical effects  of  
drugs. Exper iment  2 ex tended  the findings of  Exper iment  1 
to normal  volunteers  and to a different  social in teract ion 
si tuation,  specifically verbal in teract ion be tween  the two 
members  of  a dyadic pair. Exper iment  2 showed that  
d-amphetamine  produced  a dose-related increase in verbal 
ou tpu t  for five out  of  seven subjects who received active 
drugs. The exper imental  procedures employed  in Ex- 

per iment  2 have several advantages over those used in the 
first exper iment .  First,  a dyad is the simplest human social 
group and eliminates the complexi t ies  of  larger groups such 
as shifting friendship patterns. Secondly,  use of  the throat  
mic rophone  system allowed a quant i ta t ive  and objective 
assessment of  the amoun t  of talking by each subject 
independent ly  of  his par tner  and thus el iminated the 
observational  rating techniques.  Final ly,  administering drug 
to one person at a t ime permi t ted  assessment of  nonspecif ic  
effects of  drugs on speaking and adjective checklist  scores 
of  the nondrugged partner.  

The effects of  d-amphetamine  on dyadic verbal inter- 
actions generally were restricted to the subject who 
ingested the drug. However ,  of  the eight subject-partner  
pairs examined there were two partners who showed 
increases in speaking on sessions when their  paired subjects 
received drug (partner  MAT paired with subject HU shown 
in Fig. 2 and par tner  SH paired with subject MC shown in 
Fig. 3). Thus, there may be individual differences in 
susceptibil i ty to a social contact  drug effect.  Repor ts  in the 
l i terature are sparse and inconsistent  concerning the 
existence of  social contact  drug effects - that  is, changes in 
behavior of  nondrugged individuals when drugs have been 
administered to another  individual in a group social 
si tuation.  Cheek [3 ],  for example,  repor ted  that  the effects 
of  LSD on social interact ions of  4 -member  groups were 
restricted to the subject who ingested the drug, while Reiss 
and Salzman [20] showed changes in behavior of  at least 
one other  member  of  a 3-person family group fol lowing 
inges t ion  of  secobarbital  by one group member .  
S tarkweather  [25] repor ted  changes in task performance  
which were related to the type of  drug ingested by the 
partner,  while Sic~ et al. [22] showed that  membership  in a 
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group can have a marked influence on individual's reports 
of drug effects on questionnaires (Addiction Research 
Center Inventory). Thus, there is reason to believe that drug 
given to one person may influence the behavior of other 
members of a group, but much more systematic evidence is 
needed on this point. 

There have been few experimental studies of drug effects 
on human verbal and social behavior. Griffiths et  al. [9,10] 
showed that ethanol increased socializing in chronic 
alcoholic subjects on a residential ward social situation, 
while Smith et  al. [24] showed that ethanol altered certain 
patterns of verbal interaction in nonalcoholic dyadic pairs. 
Reiss and Salzman [20] showed that administration of 
another sedative drug, secobarbital, to one member of  a 
three-member group increased the overall speech rate of the 
group. In another study increasing doses of intravenous 
heroin were associated with decreases in the overall rates of 
social interactions over a ten-day period; however, the acute 
effects of heroin were associated with increases in social 
interactions immediately after injection [1].  In a pilot 
study utilizing three-member groups, subjects receiving oral 
doses of the major tranquilizer, chlorpromazine, initiated 
less verbal interaction and had less interaction directed 
toward them than when they received placebo [16]. LSD 
has been shown to alter the quantity and or quality of 
interaction among 3 and 4 member groups of alcoholics and 
reformatory inmates [3,4]. The effects of amphetamine on 
human social behavior has received little experimental 
attention. Although a number of studies have examined the 
effects of various stimulant drugs on hyperkinetic children 
(cf. [5])  these clinical evaluations have not at tempted to 
measure social behavior directly, and have generally re- 
stricted the evaluations of social behavior to global 
checklist ratings at daily or weekly intervals. Laties [14] 
ewaluated the effects of a combination of 10 mg am- 
phetamine sulfate and 100 mg secobarbital sodium on the 
social behavior of four-man groups. The drug combination 
affected performance on a group psychomotor task, but had 

no effect on ratings of the subject's social behavior by blind 
observers. The present experiments extend this research on 
drugs and social behavior by showing that d-amphetamine 
increases the amount of social interaction in both a 
residential ward social situation and in a dyadic group. 

There is ample evidence that human subjects can reliably 
report a cluster of symptoms associated with ingestion of 
stimulant drugs on adjective checklists [19],  and on 
questionnaire scales of the Addiction Research Center 
Inventory [12,17]. Similarly, in Experiment 2 adjective 
checklist scores were systematically related to drug in- 
gestion and to drug dose in most subjects. The adjective 
checklist scores provided an additional assessment of the 
drug effect and a comparison for the magnitude and 
reliability of the effects on speaking which were the main 
focus of the experiments. Dose-response effects from the 
speaking measure and the adjective checklist measure were 
generally similar, with neither measure appearing more 
sensitive or reliable than the other to the effects of 
d-amphetamine. 

Finally, the present studies suggest new methodologies 
for examining drug effects in humans. Experimental clinical 
behavioral pharmacology typically relies for data upon the 
subjective ratings of observers or of drug recipients them- 
selves [ 15]. Within basic research settings discrete and 
objectively measurable molecular units of human behavior 
have been shown to bear systematic relations to drug 
administration [7, 11, 26].  However, behavioral pharmaco- 
logy research has been slow to develop objectively 
quantifiable measures for more molar units of clinically 
meaningful human behavior. The present experiments have 
demonstrated that the naturalistic behaviors of speaking 
and socializing, which were relatively free of environmental 
constraints, were sensitive to moderate doses of d-am- 
phetamine. These results are encouraging for future sys- 
tematic research into drug effects on naturalistic molar 
units of human behavior including human social behavior. 
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