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Abstract

Various aspects of impulsivity, including risk-taking, were investigated by
comparing the responses of control groups with those of three populations
that were believed to exhibit problems with impulse regulation: those with
eating disorders, attention deficit hyperactivity disorder (ADHD) and
recreational drug users. Impulsivity was regarded as a multi-dimensional
construct, tests were selected or developed to tap into various aspects of
impulsivity, including self-report questionnaires, a novel discrete trials
delayed reinforcement operant choice paradigm, a novel measure of
financial risk-taking, and the continuous performance test which provides
measures of both inattention and impulsivity. These tests varied in their
ability to discriminate between groups, and the correlations between
measures, as in previous studies, were typically low and mostly non-
significant. Findings supported the proposal that impulsivity is a multi-
dimensional construct that must be assessed using a wide range of
measures including self-report questionnaires and more objective
behavioural measures. The profile of effects found in the three targeted
groups supported the proposal that impulsivity manifests itself differently in
different populations. Women with anorexia nervosa scored low on
impulsiveness and venturesomeness, and demonstrated behavioural
impulsivity. Recreational drug users scored high on impulsiveness,
venturesomeness and risk-taking, whereas ADHD individuals were
inattentive and scored high on impulsiveness and risk-taking taking, but

not venturesomeness.

Overall the findings highlight the complexity of the impulsivity concept and
demonstrate the need to acknowledge its multi-dimensional nature by
using a variety of tests to capture its variable expression. Whether
impulsivity in particular groups reflects state or trait remains to be

determined.
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Chapter One.

Definition and measurement of impulsivity.

1.0 Introduction.

Impulsivity has become an important topic in psychiatric disorders and
biological psychiatry over the recent years, although the concept of
impulsive behaviour has been noted since the times of the ancient
Greeks. As will become evident throughout this review the area of
impulsivity (or impulsive behaviour) is one surrounded by a lack of
consensus about what impulsivity is and how to measure it. This obviously
raises issues when impulsivity forms either part of the diagnostic criteria
for psychiatric disorders (DSM-IV, APA, 1994) or appears to be a
characteristic element. Disorders of impulse control cover a wide variety of
disorders, sometimes sharing only a single common characteristic, that of

problems with impulse regulation.

The research reported in this thesis was conducted in order to investigate
the role of impuisivity in a range of behaviours, and disorders where
problems with impulse regulation are regarded as an important aspect
either of the diagnostic criteria or the disorder. Consequently there are
reasons to hypothesise that there might be problems with impulsivity or its
antithesis, self-control, in the populations chosen: Attention deficit
hyperactivity disorder (ADHD), eating disorders and drug use. This
chapter reviews the general literature on impulsivity. Literature specific to

the disorders and behaviours investigated are reviewed in chapter two.



1.1 Defining Impulsivity.

Since the early suggestion by Murray (1938) that impulsivity is the
tendency to respond quickly and without reflection, it has become
apparent that the term has wide currency in both psychology and
psychiatry. However it is equally clear that there is a lack of consensus
with regard to the precise definition of impulsivity, both within and between
groups. The penguin dictionary of psychology defines impulsive as “A
general term used of acts carried out without reflection or of the person
prone to such acts” (Reber, 1985:348). The lack of reflection is common
to both of the above definitions. However Skinner (1953) viewed the
problems of impulse control not as a private conflict, but as a clash
between the individual's wishes and those of society. Impulsivity has been
defined in a variety of ways and as recently as 1995 Halperin, Newcorn,
Matier, Bedi, Hall, & Sharma claimed that there was no universally

accepted definition.

Barratt & Patton (1983) claimed that “impulsivity is an elusive and
controversial concept among personality theorists, yet a concept that is
widely used by clinicians and lay people alike” (Barratt & Patton, 1983:77).
The lack of consensus with respect to the definition of impulsivity has also
created problems for measuring impuisivity. As Block (1974), like Barratt
and Patton (1983), noted the term impulsivity is used by different people,
ranging from psychologists and psychiatrists to lay people, who may be
mistaken in thinking that they are talking about the same concept when

actually they maybe talking about different concepts. This confusion



seems to have created more problems for impulsivity than its antithesis

self-control.

A range of psychiatric disorders, including attention deficit hyperactivity
disorder (ADHD), conduct disorder, drug and alcohol abuse and the eating
disorder bulimia nervosa all share problems with impulse control as a
common feature. The identification of problems with impulse control as a
symptom of these disorders emphases a dysfunctional aspect of
impulsivity. Whilst most of these disorders are characterised by too little
impulse control the eating disorder anorexia nervosa can be characterised
by too much control. Parasuicide is another behaviour that has been
described as impulsive in nature and those who have attempted suicide
have been found to score higher on a measure of impulsivity than
psychiatric controls and non-psychiatric controls (Kashden, Fremouw,
Callahan & Franzen. 1993). The DSM-IV (American Psychiatric
Association, 1994) also contains a category of ‘impulse control disorders
not elsewhere classified’, this includes, pathological gambling, pyromania,
trichotillomania, intermittent explosive disorder and kleptomania. The
impulse control disorders are characterised by a diminished capacity to
delay or inhibit action, with the essential feature being a failure to resist an
impulse, drive or temptation to perform some act that is potentially harmful

to the person or others (DSM-1V, APA, 1994).

In addition to the aforementioned disorders impulsivity is also a symptom

of DSM-IV axis Il disorders such as Borderline Personality Disorder and



Antisocial Personality Disorder. Whilst impulsive behaviour in psychiatry
and psychology is generally viewed as undesirable or dysfunctional,
impulsive behaviour can be beneficial in certain situations. Problems arise
when an individual takes it to either extreme, in that they behave with
excessive self-control (such as individuals with anorexia nervosa) or
impulsivity (as seen in bulimia nervosa and gambling), as this can lead to

dangerous and risky behaviour.

The American Psychiatric Association diagnostic and statistical manual
(DSM-IV) however has a limited view of impulsivity, in that it views
impulsive behaviours as discrete and diagnosable syndromes. Whilst
disorders classified by DSM-IV are all or none, in that the individual either
has the disorder or does not, the same is not true for impuisivity.
Impulsivity can be considered to exist on a continuum from self-controlled
at one end of the continuum to impulsive at the other end, and to be
normally distributed in the general population with most people engaging
in impulsive or self-controlled behaviour at certain times. This is reflected
in the behaviours engaged in by humans where there are wide individual
differences in impulsivity, for example some people can diet, stop smoking
or drinking whilst others cannot overcome these behaviours (Plutchik &
van Praag, 1995). However whilst impulsivity can be considered
dimensional rather than as a discrete entity, there can be cut off points
with which to categorise an individual as being either impulsive or not, or
self-controlled or not. Sohlberg (1991) suggests that the relationship

between the two opposites of impulsivity, too little and too much control,



are actually curvilinear and that “adaptive functioning requires a balance
between expressing and holding back impulses” and that holding back too
much is equally as maladaptive as too much expression (p191). Hollander
(1998) on the other hand suggests that the opposite end of the impulsive
dimension is compulsive behaviour. Hollander claims that impulsive and
compulsive behaviour lie at opposite ends of the dimension of risk
avoidance and that “impulsive individuals are risk seekers who try to
maximise pleasure, arousal or gratification” (p7). Whether impulsivity is
considered to be dimensional with either self-control at the other end of
the continuum (or compulsive behaviour); or to be curvilinear, all of the
above theories treat impulsivity as a dimensional rather than a discrete

entity.

Not only can impulsivity be considered to be dimensional rather than a
discrete entity, it has also been described by some, (Gerbing, Ahadi, &
Patton,1987; Malle & Neubauer, 1991), as a multidimensional construct
rather than a unidimensional one. There has been no general consensus
on how best to define or measure impulsivity and the definition is usually
dependent upon whether impulsivity is viewed as multidimensional or
unidimensional. Definitions of impulsivity that are either implicitly or
explicitly unidimensional include those focusing on one of the following:
inability to withhold a response (Kagan, et al., 1964), acting on the spur of
the moment, inability to tolerate delay or delayed gratification (Logue,
1988), and failure to look ahead to the consequences of behaviour. These

various definitions of impulsivity might be regarded as reflecting different



aspects or dimensions of the impulsivity construct. Petry (2001) suggests

that impulsivity is a multidimensional construct which *“...includes
orientation toward the present, diminished ability to delay gratification,
behavioural disinhibition, risk taking, sensation seeking, boredom
proneness, reward sensitivity, hedonism and poor planning” (p30). These
dimensions of impulsivity that Petry suggest are seen in different tests of
impulsivity. Evenden (1999a) gives a number of definitions of impulsivity
from different sources but proposes, like others, that there is not only one
type of impulsive behaviour. Rather there are several related phenomena
that Evenden terms ‘varieties of impulsivity'. He suggests that these
different ‘varieties of impulsivity' lead to different types of impulsive
behaviour. According to Schachar, Tannock and Logan (1993)
“impulsiveness refers to behaviour under a very wide range of
circumstances” (p736). Webster & Jackson (1997) however note that
impulsivity is a behavioural expression and, regardiess of the behavioural
manifestation of impulsivity, individuals who are experiencing impulsive

feelings describe them in much the same way. Thus suggesting some

commonality between different impulsive behaviours.

Deficits in inhibitory control have been used to describe some types of
impulsive behaviour. Schachar et al (1993) suggest that in circumstances
which require the stopping of an action then individuals with deficient
inhibitory control will appear impulsive. A deficit in inhibitory control leads
to a greater likelihood that a response will not be controlled and will be

executed. They suggest that inhibitory control is a cognitive construct and



impulsiveness is a behavioural construct. They claim that deficient
inhibitory control may contribute to some impulsive behaviour but not all.
However they do not specify which impulsive behaviours result from poor

inhibitory control.

1.2 Measures of Impulsivity and their relationship to each other.

As impulsivity is an important factor in many conditions, there have been
numerous tools designed to measure it, these include self-report
questionnaires measuring trait impulsivity, and behavioural or objective
tests. Cattell (1957) described an objective task as any task that shows
variance and can be objectively scored and whose purpose is

indecipherable to the participant.

Some questionnaires have been designed specifically to measure
impulsivity, such as the BIS of Barratt (1994), the I-7 of Eysenck, Pearson,
Easting and Allsopp (1985), and the Impulsiveness Inventory of Dickman
(1990). Other more general personality questionnaires such as the
Guilford-Zimmerman Survey, the 16 Personality Factor Questionnaire, the
Multi-dimensional Personality Questionnaire and the California
Psychological Inventory, include a sub-scale to measure impulsive
behaviour or self control. However Leucrubier, Braconnier, Said and
Payan (1995) claimed that there are few instruments that aim specifically
to measure impulsivity and therefore they developed the Impulsivity Rating
Scale (IRS). The IRS is a seven item self-report questionnaire that

according to the authors takes into account the heterogeneity of



impulsivity. The seven items that the IRS assesses are different
behaviours that are commonly involved in impulsivity. These seven items
measure impulsivity in usual life situations over the past week, and of
these seven items only one is subjective. Whilst this may be measuring
impulsivity more objectively it is subject to the same problem that all self-
report questionnaires have, that of verification of the honesty with which

they are answered.

Many of the behavioural tests of impulsivity measure speed of response,
these include the Matching Familiar Figures Test (Kagan et al, 1964),
draw a line slowly (DALS; Bentler & McClain, 1976), walk a line slowly
(WALS; Olson, Bates, & Bayles, 1990) and the reaction time tasks, of
which there are numerous variations. Latency to complete questionnaires
has also been another speed of response measure (Molt6, Segarra &
Avila, 1993, Elliot, Lawty-Jones & Jackson, 1996). On tasks measuring
speed of response impulsives are characterised by fast responding. Two
other measures often used are time based, these are time estimation
and time production (Barratt & Patton, 1983; Gerbing et al., 1987). In time
estimation tasks participants are required to estimate the length of time
that has elapsed whereas in time production they are required to produce
a set amount of time, i.e. say when 30 seconds has passed. Impulsive
people tend to overestimate how much time has elapsed and under

produce time.



Milich & Kramer (1984) reviewed behavioural (objective) measures of
impulsivity such as the porteus maze test, draw a line slowly (DALS), walk
a line slowly (WALS) and a cognitive measure the Matching Familiar
Figures Test (MFFT). The MFFT is a commonly used measure of
impulsivity which involves ‘a matching to sample task’ and generates an
error score and latency to first response score. Impulsives are
characterised by fast and inaccurate responding, that is they have short
latencies to first response and make more errors than non-impulsives
(Kagan et al, 1964). The MFFT is however not without its critics (Block et
al, 1974). Milich & Kramer (1984) summarised that many of the laboratory
measures of impulsivity are based on impulsive behaviour that includes
the tendency to exercise insufficient control, rapid responding, and making
errors. After reviewing studies of impulsivity Milich & Kramer noted that
none of them resolved whether a generalised construct of impulsivity
exists. They also reported that there were methodological problems with
many of the studies and that the findings suggest that there may be more
than one type of impulsivity. They termed these cognitive and social

impulsivity.

In 1980 Paulsen and Johnson recommended that due to the broadness of
the term impulsivity, an assessment of impulsivity should cover more than
one behaviour, thus suggesting that it was multi-dimensional. This
however does not occur very frequently and many studies continue(d) to
assess impulsivity using either a single subjective measure or a single

objective measure of impulsivity. Some clinical studies measure



impulsivity based on the number of impulsive behaviours that an individual
engages in, and this is also how Lacey & Evans (1986) assess their multi-
impulsive personality disorder. The view of Paulsen and Johnson is
supported by the research of Gerbing et al. (1987) and others (see below).
Wingrove & Bond, (1997) also note the lack of associations between the
trait measures and behavioral measures of impulsivity and claimed that
“The uncertainty about how impulsivity should be defined and therefore
what constitutes an appropriate operationalization makes it impossible to

argue that either measure is invalid” (p334).

Bachorowski and Newman (1985) investigated the relationship between
trait impulsivity and motor speed. The motor speed task consisted of
participants tracing a circle under neutral conditions, where no instructions
as 1o the speed of tracing were given, and then under inhibition where
they were asked to trace as slowly as possible. This can be considered a
behavioural or objective measure of impulsivity and a variant of draw a
line slowly. Trait impulsives did not differ from non-impulsives with regards
to speed of tracing on the neutral task, but were significantly faster on
tracing on the inhibition task. Wallace and Newman (1990) also compared
circle drawing latency in high and low impulsives. High impulsives were
classified as such by being neurotic extraverts according to the theory of
Eysenck. Low impulsives on the other hand were stable introverts.
Eysenck & Eysenck (1991) described the typical extravert as craving
excitement, taking chances, “...acting on the spur of the moment, and is

generally an impulsive individual“ (p4). The introvert on the other hand is

10.



not impulsive and looks before leaping. Wallace & Newman (1990) used
an inhibition tracing task with a goal, where the point to stop tracing was
clearly marked on the circle template. This differed from Bachorowski &
Newman’s study, in that there was no neutral tracing, but participants
were required to trace a circle as slowly as possible three times. Wallace
and Newman found that high impulsives had significantly faster tracing
times than low impulsives on both a goal task and under the presence of

reward cues.

Gerbing et al (1987) investigated the construct of impulsivity in a sample
of 229 using 12 self-report scales of impulsivity and 4 behavioural
measures. Some of the self-report scales were from questionnaires
specifically designed to measure impulsivity (I-5; BIS-10) whilst others
were impuisivity scales from general personality questionnaires. The
behavioural measures used were those measures that are commonly
used to assess impulsivity, these were the MFFT, simple reaction time,
time estimation, and time production. They identified 15 distinct impulsivity
components with moderate to low correlations. These consisted of 12 self-
report and 3 behavioural components. In general, correlations between
the self-report factors were low, with the largest correlation between the
impulsivity factors being 0.60 and with only 5 correlation coefficients
between 0.5 and 0.6. Gerbing et al (1987) also found that the correlations
between self-report and behavioural measures were low. This theme of
low intercorrelations between the factors of impulsivity was also apparent

between the 3 behavioural measures, with the highest correlation being
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only 0.33. Based on these findings Gerbing et al. reported that these weak
correlations between the behavioural and the self-report measures
demonstrate that studies that operationalize impulsivity with either a single
self-report measure or a single behavioural measure are probably
investigating different constructs to each other. In addition to being in
agreement with Gerbing et al. another factor which needs to be borne in
mind is that some behavioural measures of aspects of impulsivity may
actually be in opposition to one another, such as where risk seeking
behaviour might require a delayed response. This can be seen with the

Walsh Test (Walsh, unpublished) which is outlined in chapter five.

Parker & Bagby (1997) also compared behavioural measures of
impulsivity with three self-report scales from general personality
guestionnaires in a sample of 50 undergraduates. The behavioural
measures used were the MFFT, time estimation and time production
tasks. Parker & Bagby (1997) reported that the three impulsivity scales
were significantly correlated (0.78-0.89). There was a negative correlation
between time estimation and time production tasks, those who
overestimated the amount of time that had elapsed in time estimation also
signalled earlier to indicate that a specific time had passed in time
production. The two MFFT scores latency and errors only correlated with
each other. Their findings on the relationship between the three
behavioural measures were in line with those of Gerbing et al (1987) who
found no relationship between either of the MFFT scores and either time

estimation or time production. These results suggest that either the self-

12.



report measures are measuring a different aspect of impulsivity to the
behavioural measures, or participants may not be responding honestly on
the self-report questionnaires. Furthermore the consistent lack of
correlations between the MFFT and other behavioural measures may
reflect Block, Block & Harrington (1974) criticisms that the MFFT is not
measuring impulsivity, and that the construct of impulsivity is “too broad

for any one measure to represent” (p631).

Whilst studies thus far report either low or non-significant correlations
between the self-report questionnaires and behavioural measures of
impulsivity, two studies have found significant negative correlations
between questionnaires and latency to complete the questionnaire. Molto
et al, (1993) found that individuals who completed questionnaires faster
(had shorter questionnaire response latencies) also had higher scores on
the |-6 (the junior version of the [-7) than those classified as slow
responders. The criterion used to classify fast and slow responders was
one standard deviation above or below the mean. The difference on
scores on the impulsiveness scale between slows and fasts was
statistically significant. In a similar vein Elliot, Lawty-Jones & Jackson
(1996) reported a significant negative correlation between the
impulsiveness scale of the |-7 and questionnaire response latencies. Thus
suggesting a relationship between questionnaire response latencies and
impulsivity as assessed by Eysenck’s self-report trait measure of

impulsivity.

13.



Malle & Neubauer (1991) however reported no relationship between the
MFFT, a German self-report impulsivity questionnaire (the MIS, which
contains items from the I-5 & BIS) and questionnaire response latencies.
There was however a correlation between MFFT latency (time to first
response) and questionnaire latencies for males but not for females
(r=0.41). The authors suggested that “aspects of impulsivity should be
grouped into a behavioural and a self-report domain. Also within these
domains, heterogeneous facets exist” (Malle & Neubauer, 1991:869).
Carrillo-de-la-Pefa, Otero and Romero (1993) used principal component
factor analysis to explore whether there were different dimensions within
impulsivity. Carrillo-de-la-Pefa et al., reported a self-report factor which
consisted of the impulsiveness scale from the -6 (Eysenck, Easting and
Pearson, 1984) and the Barratt Impulsiveness Scale (Barratt, 1985). The
second factor included MFFT latency and error scores, thus supporting
Malle & Neubauer's assertion that the different aspects of impulsivity
should be grouped into a self-report and a behavioural domain, and
further supporting the lack of correspondence between the MFFT and
other measures of impulsivity. In a review of the animal and human
literature on impulsivity, Evenden (1999b) concludes “that impulsivity is
multifactorial and that these factors are separable and independent of one
another” (1999b:1989). Evenden also points out that in view of the
multifactorial nature of impulsivity, there is no reason to suppose that such
diverse tests should correlate. Evenden’'s view is supported by the
consistent low and /or non-significant correlations between the different

measures of impulsivity reported above.
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Wingrove and Bond (1997) used both a trait measure of impulsivity (I-7),
and behavioural measures. The behavioural measures were circle tracing,
both a neutral and an inhibition condition, time production and time
estimation tasks. They reported a correlation between the neutral tracing
task only, time estimation and time production tasks, with shorter tracing
times correlating with overestimating time and under producing time.
However neither of these tasks nor the inhibition-tracing task correlated
with the trait measure. They conclude that this is not surprising given the
consistent lack of correlation between trait and behavioural measures of

impulsivity previously reported.

A further problem in the assessment of impulsivity arises from how
impulsivity is conceptualised. As noted earlier it is generally agreed that
impulsivity is a multidimensional construct. However some of the
measures, both self-report and behavioural, only measure a narrow
aspect of impulsivity, thus treating it as a unidimensional construct. As
noted by Parker and Bagby (1997) many measures of impulsivity assess a
cross section of the dimensions of impulsivity, whereas others only assess
a narrow aspect. It is likely that many of these self-report measures tap
into more than one dimension of impulsivity whereas the behavioural
measures are likely to assess only a single dimension. This might explain
the lack of correlation between the self-report measures and the
behavioural measures, and the lack of correlations between the
behavioural tasks. Correlations that are generally found are those

between time estimation and time production, and between different

15.



reaction time tasks. Each of which could be considered to be measuring

different aspects of impulsivity.

1.3. Delayed reinforcement (or discounting of delayed rewards) as a

behavioural measure of impulsivity.

One objective or behavioural measure used to assess impulsivity is within
an operant choice paradigm (a delayed reinforcement paradigm).
Impulsivity is defined in a choice paradigm as the choice of a smaller
immediate reinforcer over a larger later reinforcer. Whereas self-control is
defined as the choice of the larger later reinforcer over the smaller
immediate reinforcer (Logue, 1988; Ainslie,1975). This is known as

delayed reinforcement and has been studied extensively in animals.

The literature on operant choice paradigms with non-humans, generally
rats or pigeons, report that it is difficult to demonstrate self-control in this
situation when the animals are responding for food reinforcement. There
are a number of models of why this behaviour occurs, most of which will
not be discussed here. Ainslie (1975) proposed that the probability that
the impulsive choice will be made is a direct function of the relative
magnitude of the reinforcer and an inverse function of the relative delay to
the reinforcer. To explain impulsiveness in a choice paradigm Ainslie
(1975) suggests that there needs to be not only discounting of delayed
events, but also a reversal of choice. Moreover he suggests different

reinforcers become ineffective at different rates when they are delayed.

16.



The relative effectiveness of alternative reinforcers can shift simply as a

function of passing time.

In contrast to the animal literature, the literature on humans, with the
exception of children (Schweitzer & Sulzer-Azaroff, 1988) and adolescents
with special educational needs (Ragotzy et al., 1988), report that it is
difficult to demonstrate impulsivity in a delayed reinforcement task.
Sonuga-Barke (1996) reported that by the age of six children show self-
control in a choice paradigm. Impulsive choice behaviour is more likely to
be exhibited in human adults when negative reinforcement is used rather
than positive reinforcement (Navarick, 1998). One reason for the apparent
differences between animals and humans might be the tendency for
primary (or immediate) reinforcers to be used with animals and secondary

reinforcers to be used with humans.

The intrinsic nature of the reinforcer appears to be an important factor
affecting choice behaviour, with primary or immediately consumable
reinforcers generating more impulsive behaviour than secondary
reinforcers (Forzano and Logue 1994). Forzano & Logue (1994) found
that responding for juice available during the session generated impulsive
behaviour, whilst both points exchangeable for money and points
exchangeable for juice at the end of the session generated more self-
controlled behaviour. There were no differences between responding for
either points exchangeable for money or points exchangeable for juice at

the end of the session. These results demonstrate that reinforcers which
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are immediately consumable seem to generate more impulsive behaviour
than secondary reinforcers, which are exchangeable at the end of the
session. This may be due to the additional delay involved when secondary
reinforcers are used, i.e. the delay to actually receiving the primary
reinforcer, which does not occur until the end of the session at the earliest.
This interpretation is supported by the results of Miller & Navarick (1984)
who reported impulsive responding when an immediately consumable
positive reinforcer, access to a video game was used. Another key feature
of delayed reinforcement tasks is the role of the passage of time, the time

between the response and the reinforcer (Ho et al, 1998).

Reinforcement densities are another factor which have an effect on choice
responding. An effect of reinforcement densities may be seen, especially
when choosing the smaller more immediate reinforcer results in more
overall reinforcement (Logue et al., 1990). Logue et al (1986) found that
when choosing the smaller more immediate reinforcer (responding for
points exchangeable for money) resulted in more overall reinforcement
then these participants were classified as impulsive. However Logue et al
(1986) suggest that humans may show molar self-control and by choosing
the smaller more immediate reinforcer in their study participants were self-
controlled as they made the choice which maximised reinforcement. If
reinforcement densities are kept equal between the two choices then
choosing the smaller immediate reinforcer can be conceptualised either as
behaving impulsively or as an inability to delay gratification or tolerate

delay and not as maximisation of reinforcement.
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Sonuga-Barke, Williams, Hall, & Saxton (1996) used an operant choice
paradigm and suggested that impulsiveness should be defined at a more
molar level, as the more often the smaller less delayed reinforcer is
chosen then the shorter the session will be. They claim that due to this it
does not make sense to term the choice of the smaller less delayed
reinforcer over the larger later reinforcer as impulsive. Sonuga-Barke,
Houlberg, & Hall (1994) suggested that those individuals who choose the
smaller less delayed reinforcer over the larger later reinforcer are not
impulsive but rather delay averse. Claiming that impulsivity is a sensitivity
to pre-reward delay whereas delay aversion is a sensitivity to overall delay
levels. However if choice of the smaller immediate reinforcer results in
both less pre-reward delay on each trial and a shorter session overall it is
impossible to separate out the two factors, and a shorter session may just
be a consequence of sensitivity to pre-reward delays. An alternative to
this is that if reinforcement densities were kept equal then there would be
no shorting of session times by choosing the smaller less delayed
reinforcer, and what would be different between the two choices would be

pre-reinforcement delays and magnitude of individual reinforcements.

To overcome the problem of choosing the smaller immediate reinforcer
resulting in shorter session times, Schweitzer & Sulzer-Azaroff (1995)
imposed equal trial length between the two choices by adding a post
reinforcer delay to both conditions. This condition ensured that choice was
independent of session length and also that trial length was equal

regardless of the choice the individual made. This condition resulted in
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choosing the larger later reinforcer being maladaptive in that less
reinforcement was earned. So whilst controlling for session length and
making choice independent of session length, Schweitzer & Sulzer-Azaroff
did not control for reinforcement densities. As the same amount of
reinforcement was not available per session for each of the choice
options. However even though choosing the small immediate reinforcer
resulted in less overall reinforcement, children (5 & 6 year olds) with
ADHD behaved impulsively. The ADHD group were also more impulsive
than the age matched controls. Furthermore the control group showed
more preference for the larger later reinforcer across time whilst the ADHD
group showed more preference for the smaller immediate reinforcer. An
operant choice paradigm therefore appears to be sensitive to differences

between groups.

Cherek, Moeller, Dougherty & Rhoades (1997) used the BIS-11, the
Impulsivity Inventory (Dickman, 1990) and a self-control choice paradigm
to measure impulsivity in violent and non-violent male parolees. The
groups of violent and non-violent were assigned based on the man’s
criminal history (i.e. whether the crime was classified as violent in nature
or not). Cherek et al (1997) found that the violent parolees made
significantly more impulsive choices on the self-control task, which was
choosing the smaller more immediate reinforcer (5 cents after 5 seconds)
over the larger delayed reinforcer (15 cents delivered after 15 seconds).
However by making the impulsive choice the violent group had shorter

session times but more sessions and the authors acknowledge that
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session length may have had an effect on choice for this group, but note
that this is unlikely as testing took part on one day only and no information
was given about the number of trials per session or the number of testing
sessions. The violent parolees also had significantly higher scores on the
BIS-11 total score than the non-violent group, and for all parolees the
number of impulsive choices on the self-control paradigm was significantly
correlated with BIS-11 impulsivity. This is a rare example of a self-report

measure of impulsivity correlating with a behavioural task.

A common factor in the operant choice studies discussed above is that
reinforcement densities were not kept equal between the two choices.
This then calls into dispute whether choosing the smaller immediate
reinforcer is actually impulsive when it resuits in more overall
reinforcement for the session. To overcome this issue reinforcement
densities between the two choices need to be equal for the session. Then
the choice an individual is left with is between a larger number of smaller

immediate reinforcers or a smaller number of larger delayed reinforcers.

Navarick (1998) suggests that impulsivity requires a more multidisciplinary

approach, and that “...correlations between personality assessment data
and choice data would afford insights into the kind of processes at work
both in the laboratory and in the environment” (p.674). As Evenden

(1999a) points out researchers working within the different areas of

impulsivity, such as the personality trait of impulsivity, the experimental
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analysis of impulsive behaviour or impulsivity within psychiatry rarely cite

one another’s work.

1.4. Theories of impulsivity.

Not only do we have different definitions of impulsivity but also different
theories. Impulsivity can be viewed as a personality trait, as a cognitive
style or as a situation specific behavioural expression or state. As Plutchik
& van Praag (1995) point out most of the literature tends to view
impulsivity as a personality trait, rather than as a state. Whiteside &
Lynam (2001) claim that impulsivity appears, in one form or another, in
every major system of personality. Plutchik and van Praag (1997) suggest
that impulsivity “is a generalised trait influenced by family experiences,
social stessors, drug use, and genetics (and) is generally found as a
socially dysfunctional trait” (106). They also point out that psychiatrists are
generally interested in impulsivity as a dysfunctional condition instead of

as a normal personality trait.

One theory that explicitly views impulsivity as a personality trait is that of
Eysenck & Eysenck (1978). Impulsivity is linked to their 3 dimensional
theory of personality which is based around the traits of extraversion,
neuroticism and psychoticism. They considered impulsivity as one of the
major factors making up extraversion. Impulsivity and sensation seeking
behaviour are considered to form a large part of the factor extraversion.
The psychoticism dimension also includes elements of risk-taking and

sensation seeking. Consequently a separate impulsivity scale was
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designed, the 1-5, which contained two scales to measure impulsivity
(Eysenck & Eysenck 1978). These were termed impulsiveness, which
they claim is related to psychoticism, and venturesomeness which is more
related to extraversion. Impulsiveness also correlated positively with
neuroticism whereas venturesomeness correlated negatively with
neuroticism. This was revised by S.B.G. Eysenck, Pearson, Easting &
Allsopp (1985) into the I-7. Buss (1988) notes that traits such as
impulsivity do not occur in isolation and that the combination of impulsivity
and sociability creates extraversion. Impulsivity is hypothesised to be due
to low cortical arousal, which in turn is due to poor functioning of the

reticular activating system.

“Arousal activates the cortex, which inhibits the activity of lower clusters; if
arousal is lowered, inhibition is removed, allowing impulsive behaviours to

occur with greater freedom” (H.J. Eysenck, 1993:65).

Stimulant drugs increase arousal and depressant drugs reduce it
(Eysenck, 1993). This can be seen with the effect of psychostimulant
drugs (e.g. methylphenidate) used to treat children with ADHD, these
drugs reduce behavioural impulsivity (Eysenck & Gudjonsson, 1989) but
increase cortical arousal. This might explain the apparent paradox of

prescribing a stimulant drug to someone who is impulsive and overactive.

Dickman (1990) is another who views impulsivity as a personality trait.

Unlike the psychiatrists who are generally interested in impulsivity as a
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dysfunctional condition Dickman (1990) proposed that there are two
distinct types of impulsive personality trait, functional and dysfunctional.
Both functional and dysfunctional impulsivity are characterised by a
tendency to act with relatively little forethought. Whilst functional
impulsives act with relatively little forethought due to being rewarded for
such behaviour, dysfunctional impulsives act despite their impulsive
behaviour resulting in negative consequences. This view of Dickman’s
may suggest that dysfunctional impulsives are insensitive to reward and
suggests that not all impulsive behaviour is maladaptive. Dickman’s self-
report questionnaire contains two scales, a functional and a dysfunctional
impulsivity scale. Individuals who score high on the functional scale do not
tend to score high on the dysfunctional scale, supporting Dickman’s theory
that there are two distinct types of impulsivity. Functional impulsivity is
characteriséd by lively and adventurous behaviour and the willingness to
take risks. Dysfunctional impulsives are characterised by the “tendency to
engage in rapid, error-prone information processing because of an
inability to use a slower...approach under certain circumstances”
(Dickman, 1990, p101). Dickman’s functional scale bears some
resemblance to Eysenck’s venturesomeness scale and the dysfunctional

scale to impulsiveness, which is aligned with extraversion.

Brunas-Wagstaff, Bergquist, Richardson and Connor (1995) reported that
functional impulsivity correlated positively with Eysenck & Eysencks’
(1978) personality traits psychoticism and extraversion, and negatively

with neuroticism. In contrast the only significant correlation for
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dysfunctional impulsivity was positively with extraversion. Brunas-Wagstaff
et al., (1995) report that as both functional and dysfunctional impulsivity
were positively correlated with extraversion this supports Eysenck’s theory
that impulsivity is a sub-component of extraversion and this appears to be
so regardless of whether the impulsive behaviour is beneficial for the

person or not.

Another researcher who views impulsivity as a personality trait is Barratt
who proposed 3 factors to impulsivity: motor, cognitive and non-planning
(Barratt & Patton, 1983). Motor impulsiveness involves acting without
thinking, cognitive impulsiveness involved quick cognitive decisions and
non-planning involved a lack of concern for the future. The BIS-10 (Barratt
Impulsivity Scale) was devised by Barratt to measure the three traits of
impulsivity specified above. The BIS has been through numerous
revisions and versions since the original in 1968 with the current version
being the BIS-11 (Patton, Stanford & Barratt, 1995). Factor analysis of the
data available suggested that the BIS-11 also contains three subtraits of
impulsivity. These are an ‘ideo-motor’ impulsiveness subtrait, a ‘careful
planning’ subtrait, and a future-orientated ‘coping stability’ subtrait.
(Barratt, 1994). Barratt claims that the careful planning subtrait of the BIS-
11 is related to cognitive style and he continues to maintain that there is a
cognitive impulsiveness factor. However such a factor is difficult to
measure: to what extent are people able to assess their own cognitive

functions, especially impulsive individuals? This probable lack of insight,
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especially with the mentally ill, is problematic for all the self-report

guestionnaires of impulsivity.

Using the BIS-11 to measure impulsivity and its relationship with risk-
taking in an adolescent and young adult population Stanford, Greve,
Boudreaux, Mathias and Brumbelow (1996) found that high impulsives
engaged in more risk-taking behaviour than low impulsive individuals.
Risk-taking behaviour was assessed as the rate at which participants
reported engaging in behaviours such aggression (fighting), drug use,
drunk driving and lack of seatbelt use. These findings support the earlier
notion that risk taking behaviour is either an aspect of impulsivity or that

impulsive individuals engage in risky behaviours.

Barratt and Patton (1983) have claimed that impulsivity includes both

cognitive and behavioural aspects. They drew two main findings from their

work with the BIS and other impulsivity measures. These were as follows:
(1) Most questionnaires of impulsivity are significantly intercorrelated.

(2) The questionnaire measures of impuisivity usually have low and

non-significant correlation with non-questionnaire measures of

impulsivity.

They suggest that definitions of impulsivity are on shaky grounds if they
are restricted to questionnaire measures only and posed a question that
remains unanswered today, “whether or not there are common underlying

dimensions in the various impulse control pathologies” (Barratt & Patton,
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1983:80). This emphasises the need for objective measures of impulsivity
to be used in conjunction with the questionnaires, and for there to be more
than one measure used if the different aspects of impulsivity are to be
assessed. Furthermore it highlights the need for an investigation of
impulsivity to include more than one population. From trait theories of
impulsivity such as Barratt & Patton, (1983), Dickman, (1990) and,
Eysenck & Eyenck (1977) which apply to all populations, Lacey & Evans
(1986) suggested an impulsive personality type in those with clinical

disorders.

1.5 The concept of a multi-impulsive personality.

Lacey & Evans (1986) suggested that there is impulsive behaviour in
disorders such as substance abuse, and eating disorders, and within
these clinical populations there are significant numbers of patients who
engage in more than one type of impulsive behaviour. They proposed that
such patients have what they termed a multi-impulsive personality

disorder.

Lacey and Evans (1986) further talk of links between bulimia nervosa and
other disorders where impulse regulation is a problem, such as gambling.
They note that control is a common goal in both bulimia and gambling,
and Custer (1984) has called gambling a drugless impulse disorder. Breen
& Zuckerman (1999) suggest that impulsivity contributes to gambling

problems. Lacey & Evans (1986) suggest that for some individuals with
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eating disorders there are multiple patterns of impulsivity and that there is
an overlap with substance abuse disorders and binge eating. Both of
these are associated with poor prognosis and parasuicide, which has also
been linked with impulsive behaviour. Lacey & Evans’s criteria for a multi-
impulsive form of bulimia is when bulimia is associated with one of alcohol
abuse, illicit drug abuse, multiple overdoses, repeated self-harm or
shoplifting. Furthermore they suggest that these individuals have a multi-
impulsive personality disorder, or in relation to bulimia it is multi-impuisive

bulimia.

A study investigating the relationship between substance abuse and
impulsivity as assessed by the impulsiveness scale of the I-7 (Eysenck et
al., 1985) supported Lacey & Evans multi-impulsive personality disorder
(McGown, 1988). McGown reported that multiple substance abusers
scored higher on impulsivity than single substance abusers. However
McGown also noted that whilst the results support the notion of a multi-
impulsive personality disorder, it is unclear whether impuisiveness leads
an individual to take addictive agents or whether impulsiveness is a
covariant of a personality that is associated with a vulnerability to
addiction. In another study investigating gambling behaviour a positive
relationship was found between impulsivity and the severity of gambling in
substance abusers (McCormick, 1993). These results also suggest that
impulsive behaviours can co-occur. However it is unclear whether

impulsivity leads to behaviours such as substance abuse and gambling or
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whether substance abuse lead to impulsivity, possibly through some

changes in neurotransmitter functioning.

Kennedy and Grubin (1990) also investigated Lacey & Evans (1986)
argument for a multi-impulsive personality disorder. Kennedy & Grubin
(1990) proposed that if there is a multi-impulsive personality disorder then
individuals with multiple disorders should be distinguishable from others
using a measure of impulsivity that was independent of the disorders.
Alternatively they hypothesised that impulsivity may be continuously
distributed in the population and individuals at the impulsive end of the
spectrum may simply be more likely to have more disorders than
individuals who are lower down on the continuum. The second hypothesis
of Kennedy and Grubin (1990) suggests that higher impulsivity leads to
cross situational impulsive behaviour, whereas those who score lower on
a measure of impulsivity may only behave impulsively in one domain.
Their hypotheses were investigated using a population in whom it might
be expected that impulsive behaviours or disorders occur more frequently,
a prison population. Impulsivity was assessed using a self-report
questionnaire, designed to specifically measure impulsivity the 1-5, an
earlier version of the I-7 (Eysenck & Eysenck, 1978). They reported that
impulsiveness was related to the number of disorders of impulse control in
convicted sex offenders. Behaviours measured included alcohol abuse,
sedative dependence, drug abuse, pathological gambling, repeated
aggression and self-harm. Whilst there was a linear correlation between

impulsiveness scores and the number of impulse control disorders,
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Kennedy and Grubin (1990) maintain that their results do not support the
notion of a multi-impulsive personality disorder, “...but simply demonstrate
the truism that impulsive people do impulsive things” (642). Alternatively
what their results might suggest is that those individuals in their sample
who had multiple disorders may merely represent one end of a continuum,
on a continuous impulsivity spectrum, which is what they alternatively

hypothesised.

Stanford & Barratt (1992) followed on from the research of McGown
(1988) and Kennedy & Grubin (1990) and further investigated the notion
of a multi-impulsive personality disorder in male prisoners. Unlike
Kennedy & Grubin, whom the authors claim used a global measure of
impulsivity, they proposed to be measuring impulsiveness subtraits as
well. The measure of impuisivity used was the BIS-10. Whilst this
generates scores from 3 subscales that measure impulsivity (plus a total
score) it however has its weakness in still relying on a single self-report
measure. Stanford & Barratt (1992) reported that only the motor
impulsiveness scale correlated significantly with the number of impulse
control disorders, and claim that these results support the notion of a
multi-impulsive personality disorder. Alternatively the results of Stanford &
Barratt (1992) may reflect that those who act without thinking, which is
what motor impulsiveness is considered to measure (Barratt & Patton,

1983) do so in more than one situation.
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Stanford, Ebner, Patton and Williams (1994) provided further support for
the notion of a multi-impulsive personality using an adolescent psychiatric
population. For this group the number of impulsive behaviours displayed
was related to the total score on the Pyschopathy Checklist Revised (PCL-
R; Hare et al., 1990) which the authors reported to be ‘a measure of
behavioural impulsiveness’. However this is not a measure of impulsivity,
but of psychopathy that assesses 20 behaviours, with poor behavioural
control and impulsivity being two of the behaviours assessed. Whilst
impulsivity does appear to be a component of psychopathy, a
psychopathy questionnaire is not a measure of impulsiveness. Helmers,
Young, & Phil (1995) reported a positive correlation between the Hare
Psychopathy checklist and Eysenck’'s impulsiveness in healthy male
volunteers. In general there seems to be some support for the notion of a
multi-impulsive personality disorder. This notion of a multi-impulsive
personality disorder fits in with the continuum view of impulsivity, from no
impulsive behaviour (self-controlled) through to a single domain specific
type of impulsive behaviour to multiple impulsive behaviours in different
domains. However it may just reflect what Kennedy & Grubin claimed, that
impulsive people engage in impulsive behaviours and perhaps the more

impulsive a person is the more impulsive behaviours they exhibit.

1.6. Impulsivity: a state or a trait?

Whilst there are different trait theories on impulsivity Wingrove and Bond
(1997) suggest that impulsivity should be investigated as a state as well

as a trait, as individuals may not behave impulsively at all times. This
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supports the view that impulsivity may be domain specific and not a stable
personality trait across situations. They claim that impulsive behaviour in
specific situations may be stable over time, but the tendency to behave
impulsively in general may not be. Casper (1990) in an 8-10 year outcome
study with women who had recovered from the restricting type of anorexia
nervosa reported that they were characterised by greater than normal
reserve and self-control. This suggests that these are stable traits across
time, at least in those with restricting anorexia nervosa, and they survive
apparent recovery from restricting anorexia nervosa suggesting they are

not state (starvation) dependent.

Over 17 years ago Milich and Kramer (1984) reported upon the lack of
clear consensus among clinicians and researchers regarding the meaning
of impulsivity. They commented that given the clinical significance of
impulsivity, one could be forgiven for assuming that this construct has
been carefully defined and operationalized, however this is not the case.
This comment remains true today and may seem surprising to some,
given that it is implicated in many disorders and the DSM-IV devotes a
category to it, disorders of impulse control not elsewhere classified. This is
further reflected in a comment made by Webster & Jackson thirteen years

later (1997).
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“The construct of impulsivity, although it may be hard to define concretely,
has held a place of prominence in both psychiatry and psychology for
some time and has become increasingly important over the past decade”

(Webster & Jackson, 1997:3).

From the literature the construct of impulsivity certainly is prominent in
both psychology and psychiatric disorders. More research is obviously
required to assess whether there are separate dimensions of an
impulsivity construct or whether the proposed dimensions are separate
constructs. Whilst it continues to be debated whether impulsivity is a state
or a trait, other researchers have been trying to identify whether there is a
biological basis of impulsive behaviour. In addition whether impulsivity is a

stable personality trait or situation specific.

1.7. Biological Basis of Impulsivity.

Biological explanations of impulsivity have been sought and most of the
research into biological factors associated with impulsivity has
investigated the serotonin hypothesis. This is that low levels of the
neurotransmitter serotonin or 5-HT (5-Hydroxytryptamine) are involved in
impulsive behaviour. One researcher (Lucki, 1998) has commented that
the role of brain serotonin in mediating impulse control is an area of major

interest in biological psychiatry.
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The neurobiological basis of impulsive behaviour has been investigated
mainly in animals. in humans when the neurobiological basis of impulsive
behaviour has been looked at, much of the research has concentrated on
impulsive aggression. Lucki (1998) suggested that the main role of 5-HT in
aggressive behaviour has been “its role in controlling the impulse to
engage in aggressive, antisocial, or punished behaviors.” (p 155). Low or
lowered central nervous system (CNS) activity of the neurotransmitter 5-
HT has been implicated as a factor in impulsive behaviour and impulsive
aggression. Mehiman, Gugket, Faucher, Lilly, Taub, Vickers, Suomi and
Linnoila (1994) proposed that individuals who have lower than average 5-
HT activity are prone to trait-like impuisivity, while on the other hand those
individuals with higher than average 5-HT activity are prone to the
behaviours of greater rigidity and inhibition. Based on this proposal of
Mehlman et al (1994) it would then be hypothesised for groups of people
with disorders in which impulsivity is implicated, such as ADHD and
bulimia nervosa, to have lower 5-HT activity and those with disorders
where there is too much control, such as anorexia nervosa, to have higher

than average 5-HT activity.

There are a variety of approaches to measuring central nervous system
(CNS) 5-HT function in humans. One approach to assessing CNS 5-HT
levels has been by measuring cerebrospinal fluid (CSF) concentrations of
the main 5-HT metabolite 5-Hydroxyindoleactetic acid (5-HIAA). Levels of
CSF 5-HIAA are thought to reflect central levels of 5-HT. Another

approach to measuring CSF levels of metabolites is to measure
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metabolite (5-HIAA) levels following the administration of the drug
probenecid. Probenecid blocks the transport of acid metabolites out of the
CSF ( Willner, 1985). This results in an increase in the CSF levels of the
metabolite, and may be a better indicator of CSF metabolite levels,
especially in those with depression. 5-HIAA or 5-HT levels can also be
measured from blood platelets or urine, however these are peripheral
measures. Other more indirect approaches of measuring serotonergic
functioning is to use neuroendocrine measures such as plasma prolactin
or cortisol levels, as these neuroendocrine responses are believed “...to
be mediated by brain serotonergic mechanisms..” (Murphy, Mellow et al.,
1990; p7). The effects of drugs which have selective serotonergic actions
on these neuroendocrine responses are also measured, as plasma
prolactin levels increase after administration of a 5-HT agonistic agent (i.e.

fenfluramine) or a 5-HT precursor (5-HTP) (Murphy, Mellow et al., 1990).

Individuals with psychiatric and behavioural disorders that are
characterised by impaired impulse control, including impulsive fire setters,
violent criminals, excessive alcohol abuse and dependence, bulimia
nervosa and parasuicide have been found to have low CSF 5-HIAA levels
(Linnoila et al., 1989; Fishbein et al, 1989). CSF 5-HIAA levels however
might not be a good measure of the ascending 5-HT system. In a review
of 5-HT Soubrié (1986) outlines the 5-HT pathways and notes that cell
bodies of the serotonin neurons are located in the midbrain raphe nuclei.
Neurons of the dorsal and median nuclei give rise to the major ascending

projections while neurons in the other nuclei innervate mainly the spinal
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cord and cerebellum. It may therefore be that CFS levels of 5-HT are a
reflection of the descending pathways. Similarly Markowitz & Coccaro
(1995) claim that taking CSF levels and blood platelet concentrations of
5-HIAA as a measure of central 5-HT levels is problematic as “they are
peripheral to the CNS and may not truly reflect events in the brain” (p71).
Whilst there are problems with using measurements of CSF 5-HIAA as an
index of central 5-HT activity, results generally show a negative correlation
between impulsive behaviours and CSF 5-HIAA levels. This includes
suicidal behaviour (Brown, Ebert, Goyer, Jimerson, Klein, Bunney, &
Goodwin, 1982) and criminal behaviour (Linnoila, Virkkunen, Scheinin,
Nuutila, Rimon, & Goodwin, 1983). Linnoila et al (1983) found that violent
impulsive offenders had low concentrations of CSF 5-HIAA. Interestingly
this was not found in violent offenders who had premeditated their crimes.
Linnoila et al (1983) suggest that low CSF 5-HIAA concentration may be a
marker of impulsivity rather than violence. Brown and Linnoila (1990) also
mentioned that it is impulsivity rather than violence that is the link with low
CSF 5-HIAA levels, however this is not conclusive due to the difficulty in
separating out aggression from impulsivity in those studies that have

found low CSF 5-HIAA levels.

In a review of the relevant literature Stein et al (1993) claim that the most
consistent finding in individuals who have an Impulse Control Disorder is
abnormalities in serotonin transmission. They also note that a core feature
of pathological gambling, which is one of the disorders of DSM-IV Impulse

Control Disorders, is the inability to control the impulse to gamble.
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Askenazy et al., (2000) investigated the relationship between platelet 5-HT
content and impulsivity in two groups of adolescents, a patient group and
a control group. The patient group consisted of adolescents who had
been admitted to a psychiatric ward due to frequent impulsive behaviours,
this did not include individuals who had an alcohol or substance abuse
disorder, and a control group from an orthopaedic ward in the same
hospital. A positive correlation was found between blood platelet 5-HT
content and impulsivity as measured by the self-report IRS, in the patient
group but not in the control group. As mentioned previously blood platelet
serotonin concentration is a peripheral measure of serotonin activity and
Askenazy et al., (2000) note that the relationship of peripheral 5-HT
function to that of central 5-HT function is unclear. This is consistent with

the view of Markowitz & Coccaro (1995).

Soubrié and Bizot (1990) measured impulsivity in rats where impulsivity
was defined in terms of waiting capacity or in terms of ability to tolerate
delayed reward. They found that drugs which enhance serotonergic
transmission, such as 5-HT uptake blockers, decreased impulsivity, whilst
drugs that reduced 5-HT transmission increased impulsivity. This is
consistent with the hypothesis that low levels of serotonin are found in
individuals who engage in impulsive behaviour. They found that generally
all antidepressants drugs that they studied enhanced waiting capacity. It is
hypothesised that this may explain why such drugs are beneficial in the

treatment of disorders such as bulimia nervosa, and anorexia nervosa
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where there are problems with impulse control. However anorexics appear

to be over-controlled.

Bulimic patients with anorexia were found to have reduced impuise control
compared with nonbulimic patients and also had lower post probenecid
CSF 5-HIAA concentrations than nonbulimic patients and controls (Kaye
et al. 1984). Soubrié (1986) suggests that as serotonergic spinal
innervation accounts for CSF 5-HIAA levels it may be that it is spinal and
not brain serotonin transmission that is involved in the control of impulsive
behaviours. If this is the case then CSF levels of 5-HT metabolites and
peripheral measures of 5-HT are, after all useful indices of serotonin

function in relation to impulsivity.

Drugs that enhance 5-HT functioning, such as the Selective Serotonin
Reuptake Inhibitors (SSRI), have been reported to have a favourable
effect on impulsive aggression in patients with Borderline Personality
Disorder (Cornelius, Soloff, Perel, & Ulrich, 1991), and in individuals who
have self-injured (Markowitz, 1995). However as Coscina (1997) points
out, just because a drug which enhances 5-HT functioning is effective in
treating a disorder, it does not necessarily mean that the disorder is due to
a 5-HT deficiency, however the rationale could follow. This is problematic
for postulating that a disorder is due to low 5-HT on the basis of it being
treated successfully with a drug which enhances 5-HT functioning. A
further problem with the 5-HT hypothesis is that the release of brain 5-HT

sometimes inhibits dopamine transmission. As Montgomery & Grottick
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(1999) point out transmitter systems interact with one another and do not
work in isolation. Montgomery & Grottick (1999) on studies of feeding
behaviour and ICSS found that the nature of interactions between
dopamine and 5-HT varied with the subtype of 5-HT receptor manipulated.
These findings highlight that neurotransmitter functioning is not straight

forward.

Although abnormally low levels of 5-HT functioning have been linked to
many disorders, involving poor impulse control, such as anorexia and
bulimia nervosa (Scholberg, et al; 1989) substance abuse and gambling,
Coscina (1997) suggests that as dysfunction of the 5-HT system has been
linked with so many disorders that can be viewed as involving problems

with impulsivity this raises two issues:

1. The specificity of the construct impulsivity, and
2. The specificity of the chemical abnormality putatively
involved (in this case, low functioning of the serotonin system).

(Coscina, 1997:107).

Soubrié (1986) proposes the evidence suggests that the serotonin system
is involved in behavioural inhibition or when an overt conflict arises
between making or refraining from making response contingencies. This
can be seen in situations where an animal is on a DRL (differential
reinforcement of low responding) schedule that requires both action and

inhibition, (although not at the same time) so as to create a conflict
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paradigm. Animal studies have found that rats make more premature
responses, suggestive of impulsive behaviour, after lesions to the 5-HT
ascending pathway (Wing & Wirtshafter, 1982; cited in Soubrié, 1986).
However Ho, Al-Zahrani, Al-Ruwitea, Bradshaw and Szabadi (1998) note
that whilst impulsiveness is a term used to describe a type of behavioural
disorder, this does not imply that this definition corresponds to any single
behavioural process. Neither does it imply that this clinical behaviour will
be found to be the consequence of one biological mechanism: as
impulsiveness is an over-complex construct whose behavioural processes

are many.

1.8. A model of impulsivity.

A model of impulsivity has been proposed by Evenden (1999Db).
Evenden’'s model is based upon the same premise to that of much of
modern associative conditioning, specifically that of Dickinson’'s (1980)
account of casual relationships. Dickinson’s theory is that organisms learn
that event 1 leads to expectations about other events (event 2) which
might or might not occur. Organisms also learn about actions or
behaviours that can affect the occurrence of these events. Based on this
account of Dickinson’'s, Evenden suggests that impulsivity can have an
influence on behaviour at any one of three stages. These are the
preparation stage, the execution stage and the outcome stage. Impulsive
behaviour at the preparation stage results in a response being made
before an individual has obtained all the necessary information. This can

be seen in performance on tasks such as the Matching Familiar Figures
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Test (MFFT, Kagan, 1966) where an impulsive individual would make
more errors and have a shorter latency to first response due to responding
before they had gathered all the information available. Impulsive
behaviour at the execution stage results in behaviours seen in individuals
with ADHD, such as failure to follow instructions, difficulty awaiting one’s
turn and interrupting others. Impulsive behaviour at the execution stage
also leads to poor performance on a differential reinforcement of low
responding task (DRL schedule). This involves withholding a response
until a specified time has elapsed with reinforcement only being delivered
following a response after this time period. For example a DRL 6-second
schedule requires the withholding of a response until 6 seconds has
elapsed. By responding too soon the clock resets to zero and
reinforcement is lost. In the third and final stage in Evenden’s (1999b)
model he suggests that impulsive behaviour at this stage, the outcome
stage, is important in maintaining substance abuse. Preference for an
impulsive choice at this stage leads to failing to delay gratification. This
also results in impairment on performance of delay of reinforcement tasks.
Evenden (1999b) does not propose that the different stages of the model
result in different subfactors of impulsivity which correspond to the factors
derived from questionnaire measures of impulsivity, although he suggests
there are similarities (p189). However it does not become clear where the
risk-taking aspect of impulsivity fits in with this model or the
venturesomeness factor of Eysenck et al (1985), which Evenden notes in
his article “...contains items related to risk-taking and sensation seeking”

(p181). Although Evenden (1999b) does acknowledge that impulsivity
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contains different factors, perhaps his model is too narrow and does not
incorporate the questionnaire measure factors but rather is slanted

towards the behaviour measurement of impulsivity.

1.9 Risk-taking: a dimension of impulsivity?

One proposed dimension or component of impulsivity is risk taking. Whilst
most impulsive behaviour has an element of risk associated with it not all
risk taking behaviour is impulsive. Zuckerman (1993) notes that whilst
mountain climbers are sensation seekers and there is risk involved they
are not impulsive. Zuckerman claims that in such situations the risk is
minimised through planning and training and the experience is the reward

for mountain climbers.

In a model of risk taking behaviours Cooper, Agocha & Sheldon (2001)
suggested that impulsivity is expected to directly predict risky behaviours.
They found that impulsivity does predict some risky behaviours such as
heavy drinking and lack of condom use and suggested that at least some
risky behaviours are a consequence of poor impulse control. Lane &
Cherek (2000) mention that many activities involve some degree of risk
and risk taking behaviour can result in negative consequences. They note

that one theory of risk taking behaviour is deficient inhibition/self control.

Whilst most impulsive behaviour has an element of risk to it, not all risk

taking (or risk seeking) behaviour is impulsive. This can be seen in

careers where there are risks, such as police officers, firemen; and with
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certain recreational activities that involve risks, such as scuba diving and
sky diving, but the behavior is not impulsive in nature. These behaviours
are not impulsive because they are well planned so as to minimise risk.
Horvarth & Zuckerman (1993) note that high sensation seekers (people
who seek out activities which increase arousal) are more willing to accept

risks, and suggest that “risk taking may also involve the trait of impulsivity”

(p 42).

Bromiley & Curley (1992) state that risk taking may be a personality trait in
itself. From a personality trait theory point of view, risk-taking behaviour
would be considered to be reasonably consistent across situations.
Bromiley & Curley (1992) accept that individuals differ in their attitudes
toward risky behaviour, with some seeking risks whilst others avoid it.
However they also suggest that risky behaviour differs not just across
people but across situations. Theorists differ on whether risk taking or risk
seeking, like impulsivity, is a state as opposed to a trait. There is also
some disagreement as to whether it is a personality trait itself or part of
other traits such as sensation seeking (Zuckerman, 1983) or impulsivity
(Eysenck et al 1985; Eysenck & Eysenck, 1991;). Risk-taking behaviour
whether conceptualised as a state, a separate personality trait, as being
due to impulsive behaviour, being predicted by impulsive behaviour, or co-
existing with impulsive behaviour appears to be linked with impulsive

behaviour.
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lLLane & Cherek (2000) furthermore note that the term risk taking is a broad
concept. Risk-taking has been defined as “any purposive activity that
entails novelty or danger sufficient to create anxiety in most people”
(Levenson, 1990, 1073). Whilst according to Yates and Stone (1992) the
term risk taking suggests that the behaviour is deliberate. However there
are common risky behaviours that are not deliberate. With deliberate
behaviours the person weighs up the risks and decides how to behave,
such as engaging in risky activities, sports or careers. Whereas with
nondeliberative risky behaviour such as that measured by the I[-7
impulsiveness scale the person does not take the risks into account.
Trimpop (1994) also takes into account that risk taking behaviour can be
deliberate or non-deliberate in his definition. He therefore defines risk
taking behaviour in broader terms to be applicable to different domains.
Risk taking behaviour is defined as:

“any consciously, or non-consciously controlled behavior with a perceived
uncertainty about its outcome, and/or about its possible benefits or costs

for the physical, economic or psycho-social well being of ones self or

others” (Trimpop, 1994: 9).

The definition of Trimpop (1994) covers both the risk taking behaviour that
may be impulsive in nature and the risky behaviour which is not impulsive
in nature. Further supporting the notion that some risk taking behaviour is

linked to impulsive behaviour.
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Yates & Stone (1992b) suggest that risk is defined differently by different
people and within different domains and that there is ambiguity about what
it is. However what is not ambiguous is that the construct of risk is central
to risk taking behaviour. Yates & Stone (1992b) define risk as involving
potential loss and claim that it is often characterised subjectively because
the risk is particular to a particular person. Furthermore they claim that
“risk manifests itself in different ways in different situations”. (Yates &
Stone, 1992b; p2). They suggest that there are three elements to risk and
risk taking behaviour. As most risk taking situations involve a choice
between alternatives the first element associated with the choice
behaviour is loss. Loss occurs when the outcome of the chosen
alternative is less appealing than the outcome of the alternative that was
not chosen. The second element is significance. The more significant the
potential loss is to the person the greater the risk involved. The
significance of a particular loss will vary from person to person. As they
claim that risk manifests itself in different ways in different situations then
this would suggest that not only would risk vary from person to person but
also from situation to situation. For example person A may see no risk
associated with the use of illicit substances whilst in the company of like
minded people at home, however in a setting with work colleagues the
significance of risk associated with such a behaviour might be greater.
The third and final element to risk is uncertainty. In a risky situation there
is uncertainty about the outcome. If the outcomes were guaranteed then

Yates and Stone (1992b) suggest that there would be no risk.
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As mentioned above risk, or risk taking behaviour, is defined differently
within different domains. This is evident by comparing how risk is
conceptualised by different professions. Within medicine and
epidemiology risk is usually discussed in terms of the likelihood of death
or contracting a particular disease (Kleinbaum, Kupper & Morgenstern,
1982, cited in Yates & Stone, 1992b). In economics it is used to refer to
investments or opportunities where returns are not guaranteed (Camerer
& Kureuther, 1989; cited in Yates & Stone, 1992b). Lane & Cherek (2000)
claim that excessive risk taking behaviour can jeopardise a person’s
health and social functioning. They cite risk taking behaviours as including
“frequent substance use, crime, violent crime, pathological gambling,
hazardous driving or driving while intoxicated, and risky sexual practices”
(p179). Furthermore they claim that these behaviours can result in
consequences such as injury, job loss, incarceration, long term iliness and
even death. These risky behaviours which Lane & Cherek (2000) refer to
are behaviours which are often also conceptualised as being impulsive in

nature.

Gerbing et al (1987) identified 15 factors of impuisivity, with risk taking
(thrill seeking they labelled it) being one of the main components. Goma-
i-Freixanet (1995) suggested that risk-taking behaviour could be due to
impulsiveness. Goma-i-Freixanet (1995) examined personality variables in
3 groups of males who engaged in risky behaviour and a control group.
The three risk taking groups were 1) an antisocial group who consisted of

male prisoners who had committed crimes such as armed robbery that
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involved physical risk of injury or death; 2) sportsmen engaged in risky
sports and 3) men employed in risky prosocial jobs such as firemen and
policemen. Results showed that the antisocial group had significantly
higher impulsiveness scores (I-5) than the other three groups.
Impulsiveness scores for controls, prosocial and sportsmen groups were
similar to scores obtained by Eysenck and Eysenck (1978) in a sample of
402 males from a variety of different occupations including nurses,
students of education and employees of a publishing company. The
results thus demonstrate that impulsive behaviour has an element of risk-
taking, while not all risk taking behaviour is impulsive. Horvath and
Zuckerman (1993) found a low positive correlation between a self-report
scale of impulsivity (I-5) and risky behaviour in four areas: crime risk,
financial risk, minor violations risk and risk of injury during sport. Thus
providing some support for a relationship between impulsivity and risk-

taking behaviour.

McGown, Johnson and Shure (1993) suggest that the simplest
explanation as to why impulsive people get into trouble is because they do
not understand the risks they are taking. It thus seems apparent that the
relationship between impulsivity and risk-taking needs clarification. Are
people risk-takers because they are impulsive and fail to look ahead to the
consequences of behaviour? The relationship between risk-taking and

impulsivity will be explored throughout the studies in this thesis.
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The literature in chapter two deals with impulsive or self-controlled
behaviour associated with behaviours such as smoking, drug use, and
with the psychiatric disorders of attention deficit hyperactivity disorder and

eating disorders. It is these behaviours and clinical conditions that have

been investigated in this thesis.
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Chapter Two

Psychiatric conditions and non-clinical behaviours featuring impulsive

aspects.

2.0 Introduction.

As noted in chapter one impulsivity either forms part of the diagnostic
criteria or is a characteristic of numerous psychiatric disorders. These
include personality disorders such as Borderline Personality Disorder,
Antisocial Personality Disorder, and behavioural disorders of Conduct
Disorder, Oppositional Defiant Disorder, and ADHD. Substance misuse
includes elements of the person being unable to stop drug use even if
they want to (DSM-1V,1994) and the eating disorder of anorexia nervosa is
characterised by excessive self-controlled behaviour whereas bulimia
nervosa involves bingeing behaviour where the eating is out of control
(DSM-IV, 1994). Other behaviours such as cigarette smoking have also
been linked to impulsive behaviours. All of these behaviours or disorders
have a common element, that of problems with impulse regulation, be it
either too much impulsive behaviour or too little which results in controlled
and rigid behaviours. The literature reviewed in this chapter is specific to
impulsivity in disorders and behaviours which are either characterised by
impulsive behaviour or where impulsivity forms part of the diagnostic
criteria. The material covered reflects the populations chosen to

investigate impulsivity in the current research.
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2.1 Smoking and impulsivity.

Research has indicated that smokers are more impulsive than non-
smokers. Mitchell (1999) found regular non abstinent smokers scored
higher on 26 out of 28 self-report scales of impulsivity than non-smokers
and had shorter response times on three behavioural tasks. Smokers also
had steeper discounting of delayed monetary rewards, that is they showed
more preference for the smaller immediate reinforcer over a larger
delayed reinforcer than non-smokers on an operant choice task (Mitchell,
1999). Pritchard, Robinson and Guy (1992) reported that smokers had
significantly faster reaction times on a continuous performance task during
a smoking session compared with a non-smoking session. There was
however no effect of smoking on errors of commission (responding to non-
target stimuli) or omission (failing to respond to the target), thus
demonstrating that faster reaction times during the smoking session were
not due to speed accuracy trade off, and that smoking can induce
impulsive behaviour as measured by rapid responding. However as
nicotine is a psychomotor stimulant (Julien, 1992) faster reaction times in
the Pritchard et al (1992) study could be attributed to the psychostimulant

effects of nicotine.

Warburton and Arnall (1994) deprived smokers for 10 hours and reported
no difference between deprived smokers and non-smokers in correct
detection (hits), commission errors or reaction time on a continuous
performance task. Warburton and Arnall did find that the number of

correct detections increased and reaction time decreased in smokers who
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were deprived for 1 hour or 12 hours and then smoked during the task
compared to those who sham smoked. They found no effect of deprivation
period and claim therefore that the results cannot be due to relief from

withdrawal. These results suggest that the effects of smoking may be

state dependent.

Morgan (unpublished, personal communication) distinguished between
state and trait impulsivity and found that non-abstinent smokers had
higher state impulsivity scores (as measured by a version of the MFFT)
than non-smokers, in that they made more errors and had faster latency to
first response. The abstinent smokers did not differ from either group on
MFFT impulsivity. However on trait impulsivity the non-abstinent smokers
did not differ from the non-smokers. On trait impulsivity as measured by
the 1-7 it was the abstinent smokers who had the higher impulsiveness
scores, whereas the non-abstinent smokers had the lowest impulsiveness
scores. Morgan reports that the results suggest higher impulsivity in
smokers is state dependent and may be due to the pharmacological
effects of smoking. Mitchell (1999) claims that whether the differences in
impulsivity between smokers and non-smokers seen in her study are due
to state or trait does not make them any less interesting. As Mitchell
(1999) points out smokers can be considered to be impulsive by the
nature of the event they engage in, that they prefer short term immediate
reinforcing effects of smoking cigarettes over the longer term benefits of
abstinence: a healthier and wealthier life. Cigarette smoking has been

reported as being higher in adolescents and adults with attention deficit
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hyperactivity disorder, (ADHD), compared with the general population
(Barkley, Fischer, Edelbrock & Smallish,1990; Milberger, Biederman,
Faraone, Chen & Jones,1997) and may reflect impulsivity and risk-taking

behaviour or it may be a form of self medication.

2.2. Impulsivity and ADHD.

ADHD: What is it?

It has been claimed that research into impulsivity in children has been
greater than with any other population (McGown, Johnson & Shure, 1993).
McGown et al. (1993) suggest that this is due to the prevalence of
Attention Deficit Hyperactivity Disorder (ADHD). Impulsivity is one of the
three main symptoms of ADHD which is a disorder diagnosed according to
DSM-IV (APA,1994) criteria and is characterised by developmentally
inappropriate inattention and/or hyperactivity and impulsivity. Impulsivity is
also an associated feature of the International Classification of Diseases
(ICD-10, WHO, 1993) Hyperkinetic Disorder. Davidson & Neale (1994)
classify Attention Deficit Hyperactivity Disorder as a disorder of
undercontrolled behaviour in relation to age, meaning that the child lacks
or has insufficient control over their behaviour relative to their peers in a
particular situation (Davidson & Neale, 1994). The literature reviewed in
this section indicates that those with ADHD engage in behaviours that can
be classified as impulsive, and exhibit more impulsive behaviour than their

peers.
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ADHD and impulsivity.

Halperin, Newcorn et al. (1995) point out that the DSM-IV (APA, 1994)
defines impulsivity according to the presence of behaviours such as
blurting out answers, difficulty waiting one’s turn and interrupting or
intruding upon other. Whilst Taylor (1998) points out that in both ICD-10
and DSM-IV impulsiveness is operationalised in terms of rapid
responsiveness, Halperin et al. (1995) claim that “these examples do not
provide an operational definition that can clearly differentiate impulsivity
from other presumably distinct constructs” (p 1200). Taylor (1988)
suggested that independently of ADHD, impulsivity is associated with
defiance and it is the impulsivity which accounts for the comorbidity
between ADHD and other disruptive behavioural disorders. As noted
before, impulsivity is not only a symptom of ADHD but also of conduct
disorder and other DSM-IV disorders including drug abuse and misuse. A
follow up study of ADHD children into adolescence, reported that 41% of
the childhood ADHD group’s (DSM-III-R) parents indicated the presence
of impulsivity symptoms in their child compared with 16% of the controls

parents (Manuzza, Klein, Bessler, Malloy & LaPadula,1993).

Barkley (1990) stated that it remains unclear which aspects of impulsivity
are problematic for ADHD, and that these children often respond too
quickly to situations. They also often fail to consider potentially negative,
destructive or even dangerous consequences, and engage in frequent,
unnecessary risk taking. Consequently accidental poisonings and injuries

are not uncommon. Cooper and Indeus (1996) claimed that “children with
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ADHD are not as responsive to rewards and consequences as other
children” (p.18). This is consistent with impulsive behaviour where
individuals fail to look ahead to the consequences of their behaviour and
discount delayed rewards. Douglas (1980) suggested that children with
ADHD have an unusually heightened response to immediate
reinforcement, which again is reflected in them choosing smaller
immediate reinforcers in an operant choice paradigm over larger later
reinforcers. On the other hand Wender (1974) claimed that individuals
with ADHD have a diminished response to both positive and negative
reinforcement. Haenlein & Caul (1987) suggest that there may be an
elevated reward threshold which has the effect of decreasing the
magnitude of the reward which is experienced by a child with ADHD. This
can also be seen in delay of gratification tasks where children with ADHD
discount delayed rewards (Schweitzer & Sulzer-Azaroff, 1988; Sonuga-

Barke et al., 1989).

Sonuga-Barke & Taylor (1992) using a computerised version of the MFFT
found that hyperactives (for a distinction between hyperactive and ADHD
refer to chapter 6) made more errors and had significantly shorter
response latencies than controls. These results are classified as impulsive
behaviour. However, when they imposed a trial length of 45 seconds for
incorrect responses the hyperactive group had a tendency for longer
response times, although it was not significantly different from the
controls. Sonuga-Barke uses these results to support his hypothesis that

hyperactive children are delay averse and are able to withhold a response,
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depending upon the situation. Sonuga-Barke claims that hyperactive
children’s faster response latencies in the standard MFFT may not reflect
impulsiveness but rather is an attempt to reduce the session length.
However the imposition of a 45 second trial length only for incorrect
responses could be viewed as a punishment contingency and Sonuga-

Barke and Taylor (1992) do acknowledge this.

Discrete trials operant choice or delayed reinforcement in ADHD.

Sonuga-Barke, Taylor, Sembi & Smith (1992) using an operant choice
paradigm found that 6-7 year old children with and without hyperactivity
both chose the smaller immediate reward, 1 point delivered after 2
seconds versus 2 points delivered after 30 seconds when there was no
post reinforcement delay associated with either choice. In this instance
choosing the smaller immediate reinforcement yielded the higher
reinforcement density and therefore was the adaptive choice. Rewards
used were points earned which were exchanged for 20 pence after the
experiment. When a post reinforcement delay (post delay condition) was
added to both choices, 30 seconds to the small immediate choice and 2
seconds to the larger delayed, which made overall delay per trial equal
between the two choices, then both the hyperactive group and the control
group showed a preference for the larger delayed reinforcement which
was associated with greater reinforcement density (2 points delivered after
30 seconds vs 1 point after 2 seconds). The hyperactive group had a
tendency to choose the larger delayed reinforcement more than the

controls although it was not significantly different. Sonuga-Barke et al
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(1992) claim that whilst the results in the post delay condition suggest that
both groups are reward maximizers this may not be the case for the
hyperactive group. They argue that in the post delay condition hyperactive
children may be sensitive to post reinforcement delay and this is why they
chose the larger delayed choice as it was associated with less post
reinforcement delay. Thus Sonuga-Barke et al. (1992) are suggesting that
hyperactive children are delay averse rather than exhibiting discounting of

delayed rewards, which is what impulsive people do.

Sonuga-Barke et al. (1992) tested the hypothesis that hyperactive children
are sensitive to post reinforcement delay. As in their previous study
(outlined above) they had no post reinforcement delay associated with
either choice, but added a time constraint in which participants had 10
minutes to make as many choices as they wished to earn points.
Following this there was a trials constraint in which participants only had
20 choice trials to make. In both conditions each point earned was
exchanged for a penny. Therefore the more points earned the more
money earned. In the time constraint condition the highest reinforcement
density was again associated with the smaller more immediate
reinforcement whereas in the trials constraint the highest reinforcement
density was associated with the larger delayed reinforcer. In the time
constraint both groups showed a preference for the smaller immediate
reinforcer which was associated with more overall reinforcement. However
with the trials constraint the hyperactive group’s preference was again for

the smaller immediate reinforcer (1 point after 2 seconds) whereas the
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control group’s preference shifted to the larger delayed reinforcer (2 points
after 30 seconds). Under the trials constraint the controls earned
significantly more reinforcement than the hyperactive group. Sonuga-
Barke et al (1992) explain that their results support the hypothesis that

hyperactive children are delay averse rather than reward maximisers.

Sonuga-Barke et al. (1992) do acknowledge that hyperactive children may
have waited if they were responding for consumable reinforcers such as
sweets or access to a video games rather than for secondary reinforcers.
The results from the trials constraint task is not in line with previous
research where researchers have found it difficult to demonstrate
impulsive responding when using points exchangeable for money. Logue
et al. (1990) reported that adult humans responding for points
exchangeable for money showed consistent self-control when this resulted
in subjects receiving more total reinforcement than they would have for
the impulsive choice. Studies using conditioned reinforcers such as points
exchangeable for money have only produced impulsivity when the
impulsive choice has resulted in greater reinforcement density (Flora &
Pavlik, 1992). The discrepancy in the results between Sonuga-Barke et al.
(1992) and those of Logue et al, (1990) and Flora & Pavlik (1992) may be
due to age, in that Sonuga-Barke et al. used children and the other two

studies used adults, or it may be an effect of the ADHD (hyperactivity).

Sonuga-Barke, Saxton & Hall (1998) again used an operant choice

paradigm and reported that children with ADHD are able to tolerate delay
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but they are delay minimisers or delay averse in that they aim to minimise
delay rather that maximise reward. Sonuga-Barke et al (1992) claimed
that the general assumption is that children don’t wait because they are
unable to. In contrast Sonuga-Barke et al. suggest it may be because they

do not want to wait and suggest that it is a problem with delay aversion

rather than a deficit in impulse control.

Also using a choice task Schweitzer & Sulzer-Azaroff (1995) kept trial
length between the small immediate reinforcer and the larger delayed
reinforcer equal (as did Sonuga-Barke et al, 1992) by imposing a post
reinforcement delay onto the smaller immediate reinforcer which was
equal to the pre-reinforcer delay of the larger delayed choice. Therefore
trial length and session length were equal regardless of the choice made.
They found that controls chose the delayed reinforcer more than 6 year
old ADHD children and the controls preference for the larger delayed
reinforcer increased from one session to another whilst the ADHD
children’s choice of the larger delayed reinforcer decreased across
sessions. In this situation the greater reinforcement density was
associated with the larger delayed choice and whilst trial and session
length were kept equal reinforcement densities were not equal between
the two choices. Schweitzer (1996) suggests that their results could be
due to ADHD children being less sensitive or indifferent to the size of
reward. The results of Schweitzer & Sulzer-Azaroff (1995) do not support
Sonuga-Barke et al. (1992) suggestion that hyperactive children are

sensitive to post reinforcement delay, as in their study the smaller
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immediate reinforcer was associated with more post reinforcement delay
than the larger later reinforcer. What it seems to suggest is that ADHD
children are unable to tolerate pre-reinforcement delays and they are
unable to delay gratification or reinforcement, that is they demonstrate

impulsive behaviour.

Rapport, Tucker, DuPaul, Merlo & Stoner (1986) used a variant of
Mischel's 1974 delay of gratification paradigm, with hyperactive children
and controls. In the Mischel delay of gratification paradigm children either
signal for the experimenter to return to a room and receive a less
preferred snack or toy (smaller more immediate), or wait for the
experimenter to return without signalling and receive the more preferred
snack or toy (larger later reinforcer). Rapport et al found that 94% of the
hyperactive children chose the immediate smaller reward. Of the controls
69% chose the delayed reward compared with only 6% of the hyperactive
children. However when both the small and large rewards were
immediate then all children in both groups selected the route to obtain the
larger reward. Rapport et al (1986) suggest that instead of attempting to
maximise each reinforcing event, the hyperactive child obtains the
minimum reward and then moves to alternative situations. They called this

“the grab and run experience” (p201).

DRL: using an immediately consumable reinforcer.

A number of studies have tested impulsive responding of children with

ADHD by their performance on a DRL (differential reinforcement of low
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rates of responding) schedule. This requires the withholding of a response
until a set time period has elapsed, in order to obtain reinforcement. In
order to obtain maximum reinforcement a person needs to respond at a
low rate, and withhold a response until the allocated time since the last
response has elapsed. Those who respond at a high rate are classified as
impulsive responders, as they cannot withhold a response. Children who
had been rated as hyperactive by their teacher made more responses on
a DRL 6 second schedule and received less reinforcement, which were M
& M chocolates (Gordon, 1979). Gordon claims that the results
demonstrate that hyperactive children are significantly more impuilsive

than non-hyperactive children as measured by the DRL schedule.

Inhibitory control.

Schachar, Tannock & Logan (1993) have investigated inhibitory control in
the stopping of an ongoing response. They used the stop signal paradigm.
In this a participant is taking part in a primary task such as a forced
choice reaction time task where they are to respond as quickly and
accurately as possible. On some trials (unpredictably) a stop signal is
presented (usually a tone) which is the instruction to withhold responding
on the primary task. Schachar et al. measure whether the response is
withheld. They reported that on average children with ADHD had stop
signal reaction times 100ms longer than either controls, children with
conduct disorder (CD) and ADHD children with comorbid CD. The ADHD

group also had significantly flatter inhibition slopes than controls. These
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results suggests that children with ADHD have difficulty in stopping an

ongoing response and withholding a response.

Factor analytic studies of impulsivity in children with ADHD have failed to
generate an impulsivity factor which is separate from inattention or
hyperactivity (DuPaul, 1991). Despite this, research has found ADHD
children and adolescents to be more impulsive than controls, however
many studies have failed to find a difference in impulsivity between
children with ADHD and those with other psychiatric disorders. Halperin et
al. (1992) reported that tests of impulsivity such as the MFFT and the
Porteus Maze test have been found to distinguish ADHD patients and
non-ADHD patients from controls. What is problematic is the ability of
these tests to distinguish between individuals with ADHD and other patient
groups. This is however not surprising given that many studies use
individuals with conduct disorder as the non-ADHD patients and ADHD is
often comorbid with conduct disorder. Furthermore impulsivity is a
symptom of many other disorders as diagnosed by DSM-IV including

conduct disorder.

ADHD and smoking.

Barkley, et al. (1990) reported that as children with ADHD reach
adolescence they are significantly more likely to smoke cigarettes than
controls. Milberger et al. (1997) suggest one reason why there is a higher
prevalence of smoking amongst adolescents with ADHD relates to the

“nicotinic receptor hypothesis”. The theory behind this is that as nicotinic
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receptors modulate dopaminergic activity and dopaminergic dysregulation
has been hypothesised to underlie ADHD, consequently the nicotine may
be having a stimulant effect and thus be a form of self-medication. In
addition to promoting the release of dopamine, nicotine also promotes the
release of the neuotransmitters noradrenaline and serotonin (5-HT).
Milberger et al. (1997) in a 4 year follow up study of individuals with ADHD
and without ADHD (aged 9-22 at follow up) found that 19% of their ADHD
group were smokers compared with 1% of the non-ADHD group. Also the
ADHD group had an earlier age at onset of smoking than non-ADHD
controls (15.5 years Vs 17.4 years). This difference remained significant

after controlling for 1Q, socio-economic status and conduct disorder

In an adult population of individuals with ADHD Levin et al. (1996)
reported that approximately 40% of adults with ADHD smoked cigarettes.
This compares with 26% of the general population (Garland, 1998). Levin
et al. (1996) administered nicotine via a skin patch to both smokers and
non-smokers with ADHD. They found that nicotine significantly improved
the symptoms of ADHD in both groups and these effects were more
pronounced in the non-smokers than in smokers who had been abstinent
for 12 hours. Levin et al. (1996) note that as there were similar
improvements seen in both smokers and non-smokers then this suggests
that the effects seen were not due to withdrawal in the smoking group, but
rather nicotine was having some therapeutic effect. In addition to the

prevalence of smoking being higher in those with  ADHD compared with
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their peers, higher rates of drug use have also been reported in individuals

with ADHD.

ADHD and illegal druqg use.

Levin, Evans, & Kleber (1998) found that 52% (of 27) adults receiving
treatment for ADHD symptoms were found to have substance
abuse/dependence. This rate of 52% is higher than the US expected
general population rates which are given as 17-25%. Of the 27 adults 74%
reported that cocaine aggravated their ADHD symptoms whilst the other
26% reported an improvement in symptoms. Weiss et al. (1988) however
found that cocaine abusers who had residual ADHD all reported that
cocaine use initially improved attention and impulsiveness. Horner &
Scheibe (1997) reported that adolescents with ADHD, who were in
treatment for substance abuse, began drug use at an earlier age and had
more severe substance abuse than non ADHD substance abusers. They
have also suggested that drug use may be a form of self-medication, as
more ADHD substance abusers than non-ADHD substance abusers
(controls) attributed their current drug use to an attempt to alter their mood
(67% vs 40%). In contrast 47% of controls and only 20% of the ADHD
group reported using drugs to get high. Wilens (personal communication,
1998) similarly claims that unlike controls, adolescents and adults with
ADHD do not report using substances such as cocaine to get high. Horner
& Scheibe (1997) suggest that based on the dopamine hypothesis of
ADHD, in the initial stages individuals with ADHD may use drugs as they

are rewarding.
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Biederman et al. (1995) found that ADHD (DSM-II-R criteria) significantly
increased the risk of substance disorders, and this was independent of
any comorbidity. Adults who had childhood onset ADHD had significantly
higher lifetime prevalence of drug or alcohol abuse or dependence than
control adults. Furthermore alcohol misuse was more prevalent than drug
misuse in the ADHD group. Like ADHD, drug and alcohol
abuse/dependence can be characterised as entailing loss of control or
impulsive behaviour, so the co-occurrence of these disorders is unlikely to
be just coincidence, however it may be a form of self-medication as has

been suggested.

Manuzza et al. (1993) in a longitudinal study followed up children aged 6-
12 years with ADHD and controls. The first follow up at late adolescence,
aged 16-23 years, found that 16% of the ADHD cohort had a non-alcohol
substance use disorder compared with 3% of controls. Follow up again at
adulthood, aged 23-30 (mean age 26 years) found 16% of the ADHD
cohort had non-alcohol substance use disorders compared with 4% of
controls. At adulthood, for both groups, marijuana and cocaine were the
most frequently abused drugs. Although it may be that substance use is a
form of self-medication for those with ADHD, it might equally be another

manifestation of impulsive behaviour that they cannot control.

Wilens et al. (1997) reported that 52% of adults with ADHD had a lifetime

history of psychoactive substance use disorders (PSUD) compared with

27% of controls. Furthermore they found that it was the presence of
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conduct disorder in both the ADHD group and controls that was
associated with early adolescent onset of PSUD. The conduct disorder
preceded the PSUD and was th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>