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Summary

The aim of this thesis was to examine the affective and cognitive disturbance
associated with weight-loss dieting. We were particularly interested in how mood
might interact with dietary restraint to produce cognitive deficit. Initially dieting was
investigated in a community sample of overweight dieters. Affect was assessed by
self-reported feelings of positive and negative mood (PANAS) and general
psychological well-being (Ryff’s PWB). Cognitive performance was assessed using a
battery of computer administered tasks that measured speed to respond to a target
stimulus; immediate memory recall; working memory capacity; vigilance (Bakan
task); attentional distraction for food related stimuli (Stroop task); and, preference for
food and body-shape related stimuli (Implicit Association Test). In replication of
previous studies (e.g. Green, Rogers, Elliman, & Gatenby, 1994), dieting was found
to be related to cognitive deficit. The same dieters were also found to be more
neurotic and to have greater levels of affective disturbance compared to non-dieters.
Contrary to expectation, restraint per se could not account for the dieter—non-dieter
differences found. Further, differences in cognitive performance could not be
explained as directly due to dieter—non-dieter differences in BMI, hunger,
preoccupation, attentional bias or mood. Rather, it was the tendency to eat when

. emotional which best identified those dieters most vulnerable to cognitive and
affective disturbance. Further investigation revealed that under conditions of high
negative mood, tendency towards emotional eating was associated with an increase
in preference for food related stimuli, and a decrease in attentional capacity.
Accordingly, it was proposed that under dieting conditions, where opportunity for
affective disturbance is increased, cognitive deficit is most likely to occur in the high
emotional eater because they are highly sensitive to affective disturbance, and for
them such disturbance results in preterential allocation of attentional resources to
food and eating related cognitions. Further research is needed to fully examine the
psychological profile of the individual with high tendency towards emotional eating.
This issue is of particular importance given the additional finding that the tendency
to consume when emotional 1s not context-bound but can also be observed in other
behavioural domains, such as “emotional spending” on other consumer goods.
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CHAPTER 1

GENERAL INTRODUCTION



1.1 Introduction

Dieting offers the most accessible means of weight-loss and ultimately control over
body weight and shape. In addition to the benefits of improved health, the
achievement of weight-loss may serve to enhance feelings of self-respect and self-
esteem in a culture where “thin” 1s highly valued. However, weight and shape may
not be as malleable as our culture suggests (Mills, McCabe, & Polivy, 2000) and, due
to the frustrations of restricted food intake, diets are often difficult to maintain.
Indeed, most who have dieted regain their lost weight over time (Grodstein et al.,
1996) and evidence suggests that many dieters eventually weigh even more than they
did before dieting (Kirschenbaum, Stalonas, Zastowny, & Tomarken 1985; Murphy,
Bruce, & Williamson, 1985). Accordingly it is perhaps unsurprising that dieting has
been associated with mood swings (Tiggeman, 1994) and depression (Smoller,
Wadden, & Stunkard, 1987). Further, a significant body of research has
demonstrated dieting and high dietary restraint to be associated with impaired
performance on selected tasks of cognitive function (e.g. Green & Rogers, 1995;
Rogers & Green, 1993). Such findings have raised concerns that despite the positive

aspects associated with weight-loss, dieting may have negative etfects on both health

and well-being (Brownell & Rodin, 1994).



In this thesis a series of studies is reported which examine the nature of the affective’
and cognitive disruption that is proposed to occur during attempted weight-loss and
weight control. We are particularly interested in how mood might interact with
dietary restraint to produce cognitive deficit. In order to provide theoretical
grounding for the studies to follow, this review examines how dietary restraint might
influence cognitive performance, four possibilities are considered. First, restraint
may have a direct effect on cognitive performance by a reduction in the ability to
maintain attention. Second, restraint may bring about mood disruption that in turn
has an effect on cognitive performance. Third, restraint may have psychological

effects, such as preoccupations with and attentional bias towards dieting related

concerns, and these might influence cognitive performance. Fourth, restraint implies
nutritional deprivation and this might have consequences for cognitive performance.
However, before reviewing the role of restraint in cognitive deficit, we first consider

the concepts of dieting and restraint, and the operationalisation of eating behaviour.

' The terms “affect”, “emotion”, and “mood” are frequently used interchangeably, although according
to Ellis & Moore (1999) these terms do differ. They adopt the following convention: “affect” is the
more general term encompassing both emotion and mood (Forgas, 1995). “Emotion” is regarded as
having the properties of a reaction, sometimes an intense response to a specific stimulus. “Mood” is

regarded as a more subtle, longer-lasting and less intense experience and tends to be more general or

non-specific. This convention is adopted in this thesis.



Warsh, 1978). Paradoxically high scorers on the Restraint Scale have been as
recognisable for their tendency towards disinhibited eating as they have for their
restraint per se (Herman & Mack, 1975; Herman & Polivy, 1975). Heatherton et al.
(1988) contend that this double standard 1s essential for the identification of chronic
dieters: this is because in the naturalistic setting chronic dieters are unsuccessful
dieters, and are more likely to display restraint punctuated by periods of splurging. In

this context disinhibited eating i1s recognised as a consequence of intense dieting

(Herman & Polivy, 1975).

More recently, scales have been introduced that measure distinct aspects of eating

behaviour, these include the Dutch Eating Behaviour Questionnaire (DEBQ); van
Strien, Frijters, Bergers, & Defares, 1986), and the Three Factor Eating
Questionnaire (TFEQ; Stunkard & Messick, 1985). The latter two measures are
characterised by one-dimensional scales designed to measure both the cognitive and
the behavioural restriction of food intake, aspects of disinhibited eating and, in the
case of the TFEQ, hunger. Two aspects of disinhibited eating are identified within
the DEBQ: emotional eating and eating in response to external cues. The concept of
emotional eating, born from Psychosomatic theory (Kaplan & Kaplan, 1957), refers
to the tendency to eat when emotionally aroused, for example when bored, sad or
anxious. External eating, derived from Externality Theory (Schachter, Goldman, &
Gordon, 1968), refers to the tendency to eat in response to food-related stimuli

regardless of the internal state of hunger or satiety. In the context of the DEBQ

disinhibited eating is recognised as a measurable trait, found in individuals of all



weight categories and not just the obese (van Strien et al., 1986; van Strien,

Schippers, & Cox, 199)5).

Research has shown that disinhibited eating 1n high restrainers that have been
identified by the Restraint Scale may be triggered by a variety of events, such as the
perception of having over eaten (e.g. Herman & Mack, 1975; Ruderman &
Christensen, 1983); anticipated overeating (Ruderman, Belzer, & Halperin, 1985);
mere exposure to food related cues without preloading (Fedoroff, Polivy, & Herman,
1997); or by experiencing strong negative emotions (e.g. Herman & Polivy, 1975;
Schotte, Cools, & McNally, 1990). However, none of these behavioural anomalies
have been shown in high restraint participants who were classified according to the

restraint scales of the DEBQ and TFEQ (Lowe, 1993; van Strien, 1999).

Multifactoriality within a scale, such as that found in the Restraint Scale, argues van
Strien (1999), is only of value if the research aim is to 1dentify dieters who have a
high tendency towards disinhibition of restraint. Confounding restraint and
disinhibition is unhelpful if one wishes to distinguish between dieting
sub-populations (i.e. those that express high restraint and low disinhibition versus
those that express both high restraint and high disinhibition). Therefore, failure to
differentiate between aspects of restraint and disinhibited eating may limit the

identification of successful and unsuccessful dieters.




Defining Dietary Restraint and Measuring Eating Behaviour:

the approach adopted in this thesis

In this thesis restraint will be defined as the cognitive and behavioural restriction of
food intake that may or may not occur within the richer context of dieting to lose

weight. We define dieting as a goal-directed approach to weight-loss where

emotional reaction occurs as a consequence of an individual’s failure to manage or
maintain dieting goals. Because we need to be able to differentiate between
successful and unsuccessful dieters and since the majority of studies that have
demonstrated specific diet-linked deficits in cognitive performance have employed

the DEBQ (e.g. Green & Rogers, 1995; Green et al., 1994) this scale was selected as

our measurement of eating behaviour. Accordingly, when we refer to eating

behaviour in this thesis the specific measures referred to are restraint, emotional and

external eating.

1.3 Dieting and Cognitive Impairment

Recent research has shown female dieters to demonstrate deficits on tasks of

sustained attention (Green et al., 1994; Rogers & Green, 1993), simple reaction time

(Green et al., 1994; Kretsch, Green, Fong, Elliman, & Johnson, 1997) and immediate
memory recall (Green et al., 1994), relative to non-dieting controls. Finally, Green

and Rogers (1998) demonstrated dieters to have smaller working memory capacity

relative to non-dieters. Specifically, they demonstrated that dieters perform more




poorly on measures of central executive and phonological loop function. It is
unlikely that these effects can be explained purely in terms of retardation of motor
speed or lack of motivation, since Green et al. (1994) found dieters to perform better
than non-dieters on a task of two-finger tapping speed. Typically, the dieters within
those studies were following an unspecified diet and were within the normal weight
range with body mass indices (BMI) of less than 25°. To our knowledge only one
study has examined the cognitive performance of overweight dieters (mean BMI >
30) assigned to a specified diet, and that was the study conducted by Kretsch et al.
(1997). They used the same task battery as had been used with the normal weight
dieters and they demonstrated diet-linked deficits in simple reaction time, but no
deficits on tasks of sustained attention and immediate memory recall. We will return
to address the issue of sample selection later. The following sections outline the
argument and examine the evidence to support the four proposed routes to diet-linked
cognitive deficit, we start with the direct route: an increase in dietary restraint brings

about a reduction 1n attentional capacity leading to cognitive impairment.

* BMI = Weight (kg) / Height (m) #

Doll, Peterson, & Stuart-Brown (2001) identified the following weight categories base on the WHO-
endorsed international classification of obesity: BMI 18.5 t0 24.99 = normal weight, BMI 25 to 29.9 =

overweight, BMI 30 to 39.9 = moderately obese, BMI 40 plus = morbidly obese.



1.4 The Direct Restraint Mediated Route to Cognitive Deficit

Polivy (1998) argues that attempts to inhubit motivated behaviours (i.e. the desire to
eat) may have negative cognitive, affective and behavioural consequences. The
overriding or inhibiting of competing urges, behaviours or desires is suggested to be
both effortful (Muraven, Tice, & Baumeister, 1998) and reliant upon a limited,

consumable resource (Muraven & Baumeister, 2000). Further, this resource may be

depleted by seemingly different unrelated acts; for example, the act of resisting

temptation has been shown to reduce persistence time on a subsequent difficult and
frustrating task (Baumeister, Bratslavsky, Muraven, & Tice, 1998). Processes that do
not require self-control neither consume nor require self-control strength (Muraven &

Baumeister, 2000). However, under cogmtively demanding conditions the

self-regulation of eating behaviour and the simultaneous attendance to a demanding

cognitive function task may resemble a dual task paradigm, putting the dieter at a
performance disadvantage to the non-dieter. Such a dual task may draw upon
working memory capacity, specifically executive function resources. The central
executive is the coordinating control system within working memory that enables the
conscious manipulation and integration of information from different sources and

includes the attentional control of action (Baddeley, 1993, 1996). The maintenance of

dietary restraint might have consequences on the ability to maintain attention

following reduced capacity of the central executive.



The role of restraint as a mediator of cognitive deficit remains equivocal. In order to
distinguish between the effects of dieting and the effects of restraint, Green and
colleagues adopted the technique of splitting the sample according to dieting status
followed by restraint status thereby producing three groups: dieters, and high and low

restrained non-dieters. On occasion the performance of the high restrained non-

dieters has been shown to be compromised on tasks of sustained attention and
immediate memory recall (Green et al., 1994) and simple reaction time (Green et al.,
1994; Green, Rogers, & Elliman, 2000). But this effect is unreliable. Inaddition, and
of even greater concern for the direct hypothesis, in the study where dieters were
demonstrated to have smaller working memory capacity (Green & Rogers, 1998) the
same was not found to be true of high restrained non-dieters, in fact they performed
at comparable levels to low restrained non-dieters. There are two possible
explanations for this null result, either (a) the level of dietary restraint maintained
needs to reach a threshold before it impacts processing resources, or (b) restraint

initiates or acts in conjunction with another diet related factor to impact processing

capacity.

1.5 The Affect Mediated Route to Cognitive Deficit

Emotion and attention are intimately linked; states of emotion can influence
performance on tasks that require selection of stimuli or intensive concentration

(Matthews & Wells, 1999). Typically research has focused on the negative emotions

10



suggested to elicit two distinct types of effect: impairment (effects associated with

reduced quality or efficiency of performance), or bias (etfects associated with

prioritisation of processing stimuli of negative valance) (Matthews & Wells, 1999).

For example, state anxiety may lead to decrements in short-term memory

performance (Idzikowski & Baddeley, 1987) and depressive mood states can impair

memory (for a review see Ellis & Moore, 1999). In terms of bias, mildly depressed

participants have demonstrated greater attentional bias towards negative valence cues

compared to non-depressed participants (e.g. Gothib & McCann, 1984; Klieger &

Cordner, 1990).

As already mentioned, dieting has been associated with mood disturbance. Mood
disturbance may be present before the diet starts or it may be brought about by

attempts to maintain dietary restraint. Polivy (1998) contends that the inhibition of a

highly motivated behaviour (e.g. eating 2 favourite food when one 1s hungry) may be

difficult and if the reward for inhibition of the behaviour is remote (i.e.

weight-loss does not occur immediately following decline of the favourite food)
negative feelings of deprivation and resentment may result. In general terms, slowed
progress towards a goal may result in an increase in negative affect (Carver &

Scheier, 1990) and frustration of goal attainment may produce anger and depression

(Klinger, 1987).

However, within the dieting literature the hypothesis that cognitive disruption results

from affective disturbance has received little direct evidence. Most studies that have
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investigated diet-linked cognitive impairment have found no difference in mood level
between dieters and non-dieters (e.g. Green, Elliman, & Rogers, 1997; Green &
Rogers 1995). It could be that mood disruption 1s an unnecessary prerequisite for
cognitive disturbance. Alternatively there are at least two methodological factors
which may account for the null effects of mood. First, mood in these studies has
typically been measured using only anxiety and depression scales: scales derived
from observations of clinical populations that may be insensitive to non-clinical
levels of mood variation. This is important given the finding that individuals who

participate in weight-loss interventions are not necessarily clinically depressed (e.g.

Williams, Surwit, Babyak, & McCaskill, 1998). Second, subtle changes in mood may

be less easy to detect than effects of cognitive task performance, this is because

mood rating scales generally have poorer resolution and higher measurement error

than measures of cognitive performance (Gibson & Green, submitted). The

measurement of affective state is complex; the following section will explore the

issues related to the measurement of mood and well-being.

The Measurement of Affective state: mood and well-being

“Emotional well-being, like physical health, can be judged

on a variety of dimensions™
Diener and Lucas (in press).
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This observation is equally applicable to the measurement of mood: judgement could
be based on dimensions of time (e.g. current versus over the past few weeks),
valence (e.g. high positive affect versus low negative affect), or intensity (e.g. acute
versus chronic). The possibilities are extensive. The selection of the appropriate
measurement tool will depend upon the theoretical question being addressed. For the

purposes of this thesis this review is constrained to the measurement of conscious

mood state and subjective well-being.

Measurement of mood.

Aspects of positive and negative affect are suggested to form two distinct factors and
it has been proposed that they be assessed as such (e.g. Bradburn & Caplovitz, 1965;
Watson, Clark, & Tellegen, 1988). Positive affect reflects aspects associated with
positive mood, including feelings of joy, interest, energy, enthusiasm or alertness;
negative affect encompasses feelings associated with negative or aversive mood,

these include feelings of nervousness, sadness, irritation, guilt, contempt or disgust

(Watson & Clark, 1997). Further, aspects of positive and negative affect are not

usually symmetrical or parallel in their effects (Isen, 1999). Differentiation between
aspects of positive and negative affect will enhance discriminative power providing
information that might not have been obtainable through the use of a
one-dimensional measure. For example, although negative cognitions are associated
with the onser of emotional problems, there is evidence that it is the presence of

positive cognitions that determine the speed of recovery from emotional problems

(Macleod, 1999).
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T'he most popular measurement tool for conscious mood is self-report, the most
common technique being the administration of Likert or analog rating scales.
Measures may be devised to satisfy the particular needs of a study or a published
standardized inventory might be chosen. Unfortunately such measures are susceptible
to a varnety of biases and distortions, including those due to social norms,
expectations, and attributions (Parrott & Hertel, 1999). Some of these problems
might be alleviated by the use of scales that include more subtle indices of affective

state such as “irritable” or “active” (items from the Positive and Negative Affect

Schedule; Watson et al., 1988).

In addition to the quantitative aspects of mood measurement there is the need to
consider qualitative issues pertaining to individual reactivity to mood disruption.
Research has revealed that it is those participants who demonstrate acute emotional

arousal (with a background of chronic increased emotionality) that tend to show
cognitive effects most clearly (Williams, Watts, MacLeod, & Mathews, 1997).

Further, mood per se is not necessarily predictive of future states of well-being. For
such predictions it is necessary to look at the frequency and intensity with which
individuals describe themselves in global negative terms (e.g. “worthless™) versus

positive terms (e.g. “capable”) (Williams et al., 1997).

Measurement of well-being.

Modern theories of well-being focus on the processes that underlie happiness; they

stress dispositional influences, adaptation, goals, and coping strategies (Diener, Suh,
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Lucas, & Smith, 1999). Subjective well-being encompasses a broad array of
phenomena. Accordingly the composition of the measurement scales used differ
significantly in terms of the ratio of cognitive to affective components (Andrews &
McKennell, 1980). Scales that focus on well-being defined as happiness reflect
emotive based constructs. Alternatively measures that focus on the broader concept
of satisfaction with life are more reflective of cognitive based accounts that require
some kind of comparison between a level of achievement and a standard (Andrews &
McKennell, 1980; Diener, 1984). It is noteworthy that the cognitive and affective

constructs are not linearly related. Campbell, Converse and Rogers (1976) found that

feelings of happiness tend to be lower among older people, but feelings of

satisfaction tend to be higher. Smith (1978) found that although measures of

happiness and affect show seasonal variations over the year, measures of satisfaction
remain constant. Further, the cognitive assessment of a persons life can take place at
three levels: (a) at the level of life in general; (b) at the level of specific life domains,
e.g. positive relations with others; and, () at the level of specific facets or aspects

within a domain, e.g. relationship with spouse (Alfonso, 1995).

Well-being inventories may take the form of single to multiple item scales, scored
using a Likert or analog rating scales. Single item measures have been criticised for
the fact that the variance due to the specific wording of the item cannot be averaged
out (Diener, 1984). Also, the lack of specificity present in a single item may
contribute towards the respondent making an immediate mood assisted judgement

rather than giving an evaluation of their life as a whole (Schwarz & Clore, 1983).
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However, multiple item scales are not without fault. Although, owing to item variety,
such scales are more able to capture elements of both cognitive and affective

evaluation this balance may be difficult to establish resulting in some scales

producing more of a mood evaluation rather than a global assessment of life (Diener,

1984).

A varnety of distortions and bias affecting well-being measurement have been

identified, including the fact that values may change depending on the type of scales

used, the order of the items, the time-frame of the questions, current mood at the time
of measurement and other situational factors (Schwarz & Strack, 1991). Some of the
technical problems can be alleviated; Andrews and McKennell (1980) found that

measures using response scales consisting of more than three responses gave a more

valid indication of an individual’s evaluation of their life as a whole. But, to promote
good measurement, Diener et al. (1999) stress the necessity to take into account the

“Person x Situation” interaction, that is the interaction between internal factors (such

as personality) and external circumstances.

In this thesis the extensiveness of affective state 1s acknowledged. Therefore when
considering affect a range of scales will be used to span the breadth of assessment

from temporary fluctuation in mood to more cognitive accounts of psychological

well-being.

16



1.6 Psychological Route to Cognitive Deficit

Green and Rogers (1998) suggest that the cognitive deficits that have been observed
in dieters are allied “to dieting per se, rather then pre-existing individual differences
between dieters and non-dieters” (p. 1063). This conclusion was justified by the
observation of more impaired performance in the same individuals when dieting than
when not dieting (Green & Rogers, 1995). Further, Green and colleagues have
explained diet-linked reduction is working memory capacity as due to a reduction of
processing resources incurred following increased preoccupation with thoughts
concerning food and eating (Green et al., 1997) and body shape (Green & Rogers,
1998). This evidence relied upon self-reported preoccupation, however there is also
objective evidence to support this view provided by studies of attentional bias in

dieters. First we briefly review the attentional bias paradigm and then describe results

found 1n dieters.

Attentional Bias Paradigms

The study of systematic bias in attention 1s grounded within the information

processing approach to understanding the development and maintenance of
emotional disorder. The core feature common to both anxiety and depressive disorder
is sensitivity to and preoccupation with stimuli salient to current concern (Williams,
Mathews, & MacLeod, 1996). To assess these biases a modification of the Stroop
colour naming paradigm has been employed. In this task participants are asked to

name the colour of a word as quickly as possible whilst ignoring the meaning; the
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dependent variable is the size of the interference effect obtained between the latency
to colour name neutrally valenced stimuli and emotive stimuli (words salient to the
particular psychopathology under investigation). Colour naming latency is proposed
to reflect the extent to which processing resources are allocated to the word content
(Mogg & Bradley, 1999). The emotional Stroop etfect has been found not to be

dependent on conscious strategies (Mogg, Kentish, & Bradley, 1993).

Attentional Bias and Dieting

Colour naming interference is not confined to psychopathological states. For
example, Dalgleish (1995) found keen ornithologists to show colour-naming
interference for the names of rare birds. Reviewing the evidence, Williams et al.
(1996) conclude that for non-clinical participants 1t is the relatedness of the stimuli to

the current concern, rather then the emotional valence of the stimuli that is sufficient

to mediate the Stroop effect. Accordingly, the Stroop paradigm has successfully

identified attentional bias in female dieters towards food and body shape related
concerns. Green and Rogers (1993) used a computer administered task and
demonstrated dieters and highly restrained non-dieters to be more distracted by food
and body shape related words than neutral words, compared to non-dieting low to
medium restrainers. The authors concluded that the observed attentional bias was a
function of dietary restraint rather than actual dieting behaviour. Huon and Brown

(1996) also used a computer administered task to explore attentional bias in current

dieters, but employed a within-subjects design. Their results showed slower
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responses to food words compared to neutral words, with no effects for body-shape

related words.

Although there appears to be considerable support for the psychological (attentional
deployment) hypothesis, there are several areas of weakness in this account. First,

direct evidence for a causal relationship between preoccupations and deficit has

received only weak support, mainly reliant on correlational data. If the

preoccupations experienced by the dieters represent something fundamental about
dieting, then their link with the observed deficits may simply be due to their strong

relation to dieting and their apparent causal status an artefact of this relationship.
Second, although objectively measured diet-linked attentional bias has been found it

has not yet been linked to cognitive deficit. Finally, concerning the origin of
diet-linked psychological disruption, although Green and colleagues suggest that the
disruption is due to dieting rather than pre-existing differences (Green & Rogers,

1995), the level of preoccupation experienced by intending dieters has yet to be

measured.

1.7 The Nutritional Route to Cognitive Deficit

The effects of nutritional deprivation on cognitive impairment have been widely
explored. Research within this field has extended from the investigation of severe

and chronic under nutrition to the effects of missing one meal. The current review is
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constrained to the examination of the effects of moderate nutritional restriction such
as might be incurred in a typical low calorie diet. Specifically we focus on the effects

of dieting-related change in serotonergic neurotransmitter function and the influence

of hunger.

Dieting and Serotonergic Function

The serotonergic system is one of the most wide ranging of all the neurotransmitter

systems (Park et al., 1994). Serotonin pathways are highly implicated in the

regulation of appetite and food intake (Blundell & Hill, 1987) and the regulation of
mood (Benkelfat, Ellenbogen, Dean, Palmour, & Young, 1994). Evidence from
animal studies (Altman & Normile, 1988) and 1nvestigation into the effects of
Alzheimer’s disease (where serotonergic function is diminished; McEntree & Crook,

1991) suggest an important role of serotonin in learning and memory processes. In

addition high concentrations of serotonin receptors have been found in the prefrontal

cortex (Goldman-Rakic, Lidow, & Gallager, 1990), an area implicated in executive

control (Baddeley, 1996).

The synthesis of serotonin in the brain is dependent upon the supply of its precursor

amino acid, tryptophan (Grahame-Smith, 1970). Tryptophan shares its transport
pathway across the blood brain barrier with a number of other amino acids that tend

to be more common in the diet. A period of moderate dieting has been shown to

significantly reduce total plasma tryptophan and also the ratio of tryptophan to
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competing amino acids in women (Anderson, Parry-Billings, Newsholme, Fairburn,

& Cowen, 1990; Cowen, Clifford, Walsh, Williams, & Fairburn, 1996).

Pharmacological manipulation of brain serotomn levels in healthy volunteers, by
ingestion of a low-tryptophan drink, has resulted in impairments in cognitive
performance comparable to those shown by dieters. Park et al. (1994) examined the
impact of experimental depletion of tryptophan in male volunteers on a range of
computer administered cognitive performance tasks. Results showed selective
impairment with deficits observed in learning and memory retrieval (demonstrated
by lengthened thinking times on a task of central executive function but only in
participants already familiar with the task). No deficits were seen for tasks involving
spatial working memory, attention, and autoblographical memory recall; and, null
results for mood measures (analogue ratings of feelings of sadness, an<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>