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CHAPTER ONE 

Overview and aims of the thesis 

The causes of psychiatric conditions such as eating disorders and alcohol 

abuse are frequently of interest in both the popular media and to psychological 

researchers. Of particular interest to researchers is the consistent finding of a high 

co-occurrence of these disorders, which on the surface appear to be incompatible. 

Specifically, why would young women who profess an abject fear of fat and 

weight gain consume alcoholic substances loaded with calories and of little 

nutritional value? Despite a number of reviews in recent years, a clear answer has 

yet to be found (e.g., Wolfe & Maisto, 2000). Thus far, there is evidence that the 

co-occurrence of alcohol use and abuse is more strongly associated with binge-

eating and purging behaviour rather than restrictive dieting. Furthermore, the 

relationship between eating disorders and alcohol abuse is evident across the 

continuum of dysfunctional behaviour. Studies using high school girls and 

university women, and measures sensitive to hazardous drinking and 

dysfunctional eating attitudes and behaviour, also find a positive association 

between alcohol misuse and dysfunctional eating attitude and behaviour 

(Holderness, Brooks Gunn, & Warren, 1994; Wolfe & Maisto, 2000).   

One promising avenue of enquiry into possible mechanisms underpinning 

the vulnerability to both disorders has concentrated on personality traits such as 

impulsivity and novelty-seeking. There is now a considerable body of evidence 

finding high levels of impulsivity in women who abuse alcohol and in women 

with bulimia. Furthermore, very high levels of impulsivity have been found in 

women with comorbid bulimia and alcohol use disorders. Consequently, an 

impulsive, novelty-seeking nature has been implicated as a possible vulnerability 

to both disorders (Bulik & Sullivan, 1998). Furthermore, when considering 
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phenomenological features, both binge-eating and chronic alcohol abuse are 

characterised by compulsive approach behaviour and an accompanied sense of 

loss of control, suggesting a strong approach response in light of food and alcohol 

cues. 

On the other hand, an anxious temperament has been found to differentiate 

dysfunctional eating adolescent girls (with or without co-occurring alcohol 

problems) from those who drink at a hazardous level only (Loxton & Dawe, 

2001). Heightened trait anxiety in eating disordered women is consistent with the 

inhibited, restrictive eating behaviour of many eating disordered women (Bulik, 

Sullivan, Carter, & Joyce, 1996; Bulik, Sullivan, Fear, & Joyce, 1997). The 

combination of high impulsivity/approach and trait anxiety/inhibition is also 

consistent with the binge-purge cycle in which food cravings and loss of control 

of eating alternate with periods of restrictive eating and avoidance of “forbidden 

foods”. 

One particular theory of personality in which the two dimensions of 

impulsivity/approach and anxiety/inhibition are conceptualised as core traits is 

that of Jeffrey Gray (1970; Gray & McNaughton, 2000). Recently labelled 

Reinforcement Sensitivity Theory (RST), Gray proposes two biologically-

mediated motivational systems underlying personality (Pickering, Corr, & Gray, 

1999). Specifically, Gray’s impulsivity dimension reflects a conceptual brain 

system referred to as the Behavioural Approach System (BAS), which underpins 

individual variation in sensitivity to rewarding stimuli and approach behaviour in 

light of such rewards. The biological basis of the BAS is believed to involve the 

mesolimbic dopaminergic circuits in the limbic system of the brain; pathways 

intimately involved in the acute rewarding effects of psychoactive drug 

consumption and natural rewards such as palatable food (Di Chiara, 1995). Gray’s 
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other dimension, the Behavioural Inhibition System (BIS) is argued to underpin 

the personality trait of anxiety and is related to individual differences in sensitivity 

to learned signals of punishment and inhibited behaviour in light of punishment.  

Given that both alcohol misuse and binge-eating behaviour show a strong 

approach component, and that BAS reactivity reflects reactivity of neural systems 

involved in the reinforcing effects of food and drugs of abuse, it is not surprising 

that women who drink at a hazardous level and/or engage in disordered eating 

have been found to score high on measures of reward sensitivity (Davis & 

Woodside, 2002; Jorm et al., 1999; Kane, Loxton, Staiger, & Dawe, 2004; Loxton 

& Dawe, 2001). Similarly, given that Gray’s BIS reactivity is involved in 

increased attention to signals of potential punishment (e.g., hypersensitivity to 

negative views of excess weight), and subsequent inhibition of behaviour (e.g., 

restricted food intake), it is not surprising to find evidence of high punishment 

sensitivity in dysfunctional eating women (Loxton & Dawe, 2001; Pidcock, 

Fischer, Forthun, & West, 2000). Thus, RST appears to be a useful framework 

from which to study these two disorders. Indeed, a growing number of studies in 

recent years have looked at the role of reward sensitivity, as conceptualised by 

Gray, in substance misuse, and to a lesser extent, disordered eating.  

Although individual differences in reward sensitivity may increase the risk 

of dysfunctional eating and hazardous drinking, additional factors are required for 

a person to develop a pathological disorder (Claridge & Davis, 2003). For 

example, impulsive women with a positive family history of alcohol problems 

have been found to be at a greater risk for alcohol-related problems and 

dysfunctional eating than low impulsive women from similar backgrounds 

(Pidcock et al., 2000). Similarly, anxious women from families that emphasise 

appearance report a greater level of dysfunctional eating than low anxious women 
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from similar families (Davis, Shuster, Blackmore, & Fox, 2004). Further, 

personality traits may operate as pathway variables transmitting parental 

pathology to their children. For instance, children of parents with alcohol 

problems report higher levels of impulsiveness, who in turn, report greater drug 

and alcohol use and abuse (Sher, Walitzer, Wood, & Brent, 1991). However, 

research in this area is in its infancy. It is as yet unclear whether impulsivity or 

anxiety mediates or moderates family risk and alcohol abuse or disordered eating; 

nor is it clear which specific family risk factors interact with such traits.  

Moreover, whilst research in the drug and alcohol area have embraced the study 

of mediation and moderation of family risk and personality, there has been 

remarkably little empirical research in the eating disorders domain or in 

populations in which both disorders co-occur. In particular, very little research has 

examined the relationship between personality and maternal eating and drinking 

on daughters’ eating and drinking.   

Thus, the aim of the current thesis is to extend previous research using 

RST as a framework to understand possible mechanisms involved in the 

predisposition to dysfunctional eating, hazardous drinking and comorbidity. 

Specifically, the purpose of the first study is to assess the relative contribution of 

family risk (parental alcohol abuse, maternal dysfunctional eating and family 

environment) and RST to the development of disordered eating and drinking in a 

sample of adult women. Further, the study looks to empirically test reward and 

punishment sensitivity as possible moderators and mediators of family risk on 

dysfunctional eating and hazardous drinking. Discovery of such relationships 

would assist in identifying women from specific family environments who may be 

at greater risk for disordered behaviour due to temperamental vulnerabilities. 
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Additionally, with the exception of Kane et al. (2004), studies that have 

examined reinforcement sensitivity in hazardous drinking and dysfunctional 

eating women have relied solely on self-reported approach and avoidance 

tendencies. As RST is based on approach and inhibited behaviour in light of 

appetitive and aversive stimuli, additional methodologies, including the 

examination of behaviour in laboratory settings, would complement studies using 

self-report measures. Thus, the aim of the second study is to further validate 

previous findings of similarities and differences in reward and punishment 

sensitivity, with behavioural measures of approach and inhibited behaviour under 

conditions of reward and punishment, respectively. It is expected that the findings 

of this study will assist in further understanding how individual differences in the 

propensity to engage in impulsive and/or anxious behaviour may contribute to the 

development of dysfunctional eating and alcohol problems. 
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CHAPTER TWO 

Features and Prevalence of Alcohol Use Disorders And Eating Disorders 

Alcohol Use Disorders 

Alcohol misuse in Australia is a major public health concern with 9.4% of 

men and 3.7% of women over the age of 18 fulfilling International Classification 

of Mental and Behavioural Disorders-10 (ICD-10, World Health Organization, 

1992) criteria for an alcohol use disorder in the past 12 months (Teesson, Hall, 

Lynskey, & Degenhardt, 2000). Alcohol use among young people is particularly 

problematic with Australians aged 18-34 years three times more likely to meet 

ICD-10 diagnostic criteria for an alcohol use disorder than Australians aged over 

55 years (Teesson, Dietrich, Degenhardt, Lynskey, & Beard, 2002). Similar rates 

have been found when using Diagnostic and Statistical Manual 4th Edition (DSM-

IV, American Psychiatric Association, 1994) criteria (Degenhardt, Hall, Teesson, 

& Lynskey, 2000).  

Classification of alcohol use disorders 

Both the ICD-10 and the DSM-IV contain two alcohol-related disorders. 

The ICD-10 delineates between (1) harmful alcohol use, which is characterised by 

the consumption of alcohol in a manner that leads to actual physical and 

psychosocial damage; and (2) alcohol dependence, a more severe diagnosis 

characterised by a strong desire to consume alcohol, tolerance, withdrawal, 

spending a disproportionate amount of time in obtaining, using and recovering 

from the effects of alcohol, and continuing use despite negative consequences. 

The DSM-IV similarly provides two alcohol-related diagnoses (1) alcohol abuse, 

characterised by maladaptive patterns of alcohol misuse resulting in a failure to 

fulfil role obligations, alcohol-related legal problems, and recurrent use despite 

negative consequences; and (2) alcohol dependence, which, like the ICD-10 
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dependence diagnosis, is characterised by a constellation of symptoms, including 

tolerance, loss of control over consumption and excessive time spent obtaining, 

using or recovering from the effects of alcohol.  

Continuum of alcohol-related problems  

Nosological approaches to alcohol misuse, such as the ICD-10 and the 

DSM-IV typically make a qualitative distinction between pathological 

use/dependence and “normal use” (Saunders & Lee, 2000). However, many 

people drink at levels that have the potential for producing acute and chronic 

physical and psychosocial harm, but do not meet diagnostic criteria for an alcohol 

use disorder. Thus, researchers have started using a dimensional approach to the 

conceptualisation of alcohol-related problems, with alcohol use and misuse 

viewed as lying along a continuum; non-problematic use at one end through to 

hazardous drinking and more severe abuse and dependence at the other (e.g., 

Saunders & Lee, 2000; Watkins, Pincus, Tanielian, & Lloyd, 2003). Definitions 

of hazardous drinking vary, but generally involve patterns of alcohol use that 

increases the risk for harmful consequences (Saunders & Lee, 2000). “Hazardous 

alcohol use” is defined by the World Health Organisation (WHO) as drinking that 

“confers the risk of harmful consequences” and usually refers to drinking patterns 

that are below a diagnosis of “harmful alcohol use” as defined in the ICD-10 

(Saunders & Lee, 2000, p. 95).  

In Australia, the national guidelines for alcohol use have also followed a 

continuum approach to assessing alcohol misuse and are based on consideration of 

(1) the quantity of alcohol consumed and (2) increased risk of negative physical 

and psychosocial outcomes (NHMRC, National Health and Medical Research 

Council, 2001). Specifically, the NHMRC guidelines categorise alcohol 

consumption into three levels of risk for harmful consequences: (1) low risk 
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drinking, (2) risky drinking and (3) high risk drinking. Further, risk is categorised 

in terms of short-term risk associated with acute alcohol consumption (e.g., 

alcohol-related injuries and death primarily due to intoxication) and long-term risk 

of harm due to chronic alcohol consumption (e.g., alcohol-related illnesses and 

dependence). Alcohol “risk” is operationalised primarily in terms of quantity of 

alcohol consumed. 

Prevalence and clinical significance of hazardous drinking 

When using such definitions of alcohol misuse that include hazardous 

drinking, the prevalence of alcohol misuse in the Australian community is even 

more apparent. For instance, a recent report using the NHMRC definitions of 

alcohol consumption found that 61% of alcohol consumption reported by 

Australian drinkers aged 14 or above is consumed at a risky or high-risk level for 

short-term harm, while 44% was consumed at risky or high risk for long-term 

harm. Twenty-three percent of men and 18% of women aged over 14 were 

estimated as drinking at a risky or high-risk level at least monthly (Chikritzhs et 

al., 2003). To demonstrate the adverse effect of acute and long-term risky and 

high-risk drinking, it was estimated that over 31,000 Australians have died from 

the consequences of risky and high-risk drinking in the decade between 1992 and 

2001(Chikritzhs et al., 2003).  

Such findings support the importance of including subclinical levels of 

hazardous/risky drinking in studies of alcohol-related problems. Further, in 

studies using diagnostic categories, individuals drinking at a hazardous level, but 

not showing symptoms of physical or psychological harm, or who do not report 

impaired social relationships, are considered asymptomatic and thus, are not 

included in studies of alcohol-related problems. However, many young 

Australians drink at levels associated with considerable physical and psychosocial 
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risk. Therefore, the use of the term “hazardous drinking” in this thesis will refer 

to patterns of drinking that may not meet diagnostic criteria but have the potential 

for adverse physical and/or psychosocial consequences. In particular, episodes of 

binge-drinking (typically defined in research studies as consuming six or more 

standard drinks in a drinking session, Saunders & Lee, 2000) are also considered 

under the rubric of hazardous drinking behaviour. 

Gender differences in alcohol-related problems 

Although men have historically consumed more alcohol than women, 

women’s drinking behaviour is beginning to resemble that of their male 

counterparts (Chikritzhs et al., 2003; Roche & Deehan, 2002; Sarigiani, Ryan, & 

Petersen, 1999; White & Huselid, 1997). Young women, in particular, are 

engaging in more hazardous alcohol consumption, with a recent study revealing 

that while almost half (49%) of male university students aged 17-25 drank to 

intoxication at least weekly, almost a quarter (23%) of their female peers also 

drank to this extent. Binge drinking was particularly pervasive in this population 

for both sexes with 61% of men and 47% of women typically consuming 5 or 

more standard drinks per occasion (Roche & Deehan, 2002; Roche & Watt, 1999).  

A national survey similarly found that while the number of young men (aged 

between 14 and 24 years) drinking at a risky level for long-term consequences had 

decreased between 1998 and 2001, the number of young women drinking at a 

risky level of long-term consequences had increased in this time period 

(Chikritzhs et al., 2003).  

Hazardous drinking by women is of particular concern as women sustain 

greater alcohol-related problems at the same dose than men (Gomberg, 1999; 

Sarigiani et al., 1999). Not only are female drinkers at a greater risk of developing 

alcohol dependence than male drinkers, women who drink excessively have been 
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found to develop more medical problems, including liver disease, stroke, 

hypertension, and various cancers (Jung, 2001; Single, Robson, Rehm, & Xie, 

1999). Women tend to be more at risk for alcohol-related physical damage due to 

their lower body mass, higher percentage of body fat, and slower metabolism than 

men (Roche & Deehan, 2002). A seven percent increase in hospitalisation for 

alcohol-related injuries by young Australian women aged 20-24 and a 10% 

decrease in alcohol-related hospitalisation for men between 1990 and 2001 

reflects the increased prevalence of hazardous drinking by young Australian 

women in recent years (Chikritzhs et al., 2003). Additionally, alcohol dependent 

women develop medical problems after significantly shorter periods of alcohol 

misuse than alcohol dependent men, even after controlling for body weight 

differences (Blume, 1991). This increased risk of physical harm is reflected by the 

lower levels of alcohol consumption recommended as low risk drinking for 

women by NHMRC guidelines. Thus, increasing rates of alcohol misuse in young 

women, coupled with increased susceptibility to negative outcomes, supports the 

importance of research into women’s drinking. 

Etiology of alcohol use problems 

Increased rates of female drinking have been suggested as reflecting social 

changes with women having greater opportunity to access alcohol, changing 

social and occupational roles, and cultural norms regarding acceptable alcohol use 

by women. Unfortunately, until recently, research into the etiology of female 

drinking has tended to be neglected, with earlier research typically focussing on 

women in terms of their relationship to alcohol dependent partners, their 

victimisation due to others drinking, or in terms of the impact of drinking during 

pregnancy (Roche & Deehan, 2002). Thus, most alcohol research has been based 

on male samples, which may not generalise to women. Generally though, research 



   

 

11 

 

in the field of alcohol misuse has typically focused on multiple pathways to the 

initiation and maintenance of alcohol use and abuse.  

Putative risk factors range from biological vulnerabilities, family 

environment and personality traits to societal and cultural factors. Specifically, 

there is considerable research supporting the influence of familial aggregation, 

reflecting, in part, a genetic predisposition to abuse substances, a (possibly) innate 

tendency to engage in risk taking behaviour, positive expectations of alcohol-

related outcomes, modelling of drug taking behaviour, and approval of such 

behaviour, by parents and peers and membership in communities that promote the 

excessive use of alcohol (Goldman, Del Boca, & Darkes, 1999; Gomberg, 1999; 

McGue, 1999; Merikangas et al., 1998; Sher, Bartholow, & Wood, 2000; Sher, 

Trull, Bartholow, & Vieth, 1999; Windle, 1999). 

Given the range of proposed factors influencing alcohol consumption and 

the high prevalence of hazardous drinking in the Australian population, recent 

studies have focussed on differentiating age and culture-normative (usually short-

term) misuse of alcohol from pathological, chronic alcohol dependence (Spooner, 

1999). For example, initiation of alcohol use tends to be related to distal factors, 

such as social influences, community and peer attitudes and usage. More proximal 

factors, such as biological vulnerability, personality and intra-psychic deficits, are 

more important in the escalation into problematic use and increase the risk of 

developing an clinically significant alcohol use problem (Scheier, Botvin, & 

Baker, 1997; Weinberg, Rahdert, Colliver, & Glantz, 1998). Further, as detailed in 

Chapter Four, multi-factor, interactional models of vulnerability have been 

proposed.  
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Eating Disorders 

Like alcohol misuse, eating disorders pose a major public health concern, 

with eating disorders in the United States ranking as the third most common 

health problem for young women (Battle & Brownell, 1996; Killen, 1996). 

Moreover, although the existence of eating disorders has been acknowledged 

since the early 1900s, and were formally defined in the 1970s and 80s, eating 

disorders frequently go undetected by health professionals, often follow a chronic 

and intractable course, and have one of the highest rates of treatment-seeking, 

hospitalisations and suicide attempts of non-psychotic psychiatric disorders 

(Fairburn & Harrison, 2003; Herzog & Delinsky, 2001; Newman, Moffitt, Caspi, 

Magdol, & Silva, 1996; Stice, 2001). Mortality rates are also particularly high, 

with approximately 10% of women with anorexia dying as a direct consequence 

of the disorder (Herzog et al., 2000). Furthermore, disordered eating has been 

found to be associated with low psychosocial functioning, such as poor social 

adjustment, relationship difficulties, decreased life satisfaction and impaired 

educational or occupational status; problems that persist even after remission of 

the disorder (Grilo, 2002; Striegel-Moore, Seeley, & Lewinsohn, 2003). Thus, 

eating disorders have been the focus of intense research efforts in the past twenty 

years.   

Classification of eating disorders 

As eating disorders feature far more prominently in the DSM-IV than in 

the ICD-10, only DSM criteria will be examined. The DSM-IV provides criteria 

for two primary eating disorder diagnoses; anorexia nervosa and bulimia nervosa, 

in addition to a third catch-all Eating Disorders Not Otherwise Specified 

(EDNOS) category. Specifically, anorexia nervosa is characterised by extreme 

weight loss (less than 85% of expected weight for height and age), intense fear of 
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weight gain, body image disturbance and, in post-menarcheal women, 

amenorrhoea for at least 3 cycles. Women with anorexia may, or may not, binge-

eat or purge. Those who do not binge-eat or purge are diagnosed with “restricting-

anorexia”, while those who do are diagnosed with “binge-purging anorexia” 

(American Psychiatric Association, 1994). Bulimia, on the other hand, is 

primarily characterised by recurrent binge-eating episodes. Binge-eating is 

defined as the consumption of an unusually large amount of food within a discrete 

time period, accompanied by a sense of loss of control over eating. A diagnosis of 

bulimia also requires that the person engage in compensatory behaviour such as 

purging, excessive exercise or fasting to prevent weight gain. Binge-eating and 

compensatory behaviour need to occur at least twice a week for 3 months to meet 

DSM criteria. Not all women with bulimia purge, and are specified by the DSM-

IV as having non-purging bulimia. Such women usually compensate for potential 

weight gain from binge-eating by excessive exercising or restrictive dieting 

(Smith, Marcus, & Eldredge, 1994). Women with either anorexia or bulimia are 

also characterised by a profound concern with weight gain and largely base their 

self-concept on their shape and weight. As of the introduction of DSM-IV, a 

diagnosis of anorexia takes precedence over a diagnosis for bulimia. Thus, low 

weight binge-eating/purging individuals are diagnosed with binge-purge anorexia, 

whereas normal weight binge-eating individuals are diagnosed with bulimia. 

 The third Eating Disorder Not Otherwise Specified (EDNOS) category 

encompasses individuals with atypical variations of clinically significant 

disordered eating, such as Binge Eating Disorder (BED), and those who engage in 

symptomatic disordered eating but who not do meet diagnostic criteria. BED 

involves the binge-eating component of bulimia, but excludes the criteria of 

compensatory behaviours. BED is an eating disorder variant of much 
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contemporary research efforts (e.g., warranting a special issue of the International 

Journal of Eating Disorders, 2003, vol 34 (S1)) and is presently under review for 

inclusion in the next version of the DSM. Women with BED are often 

distinguished from women with bulimia by a higher body weight and an absence 

of restrictive dieting prior to the onset of the disorder (Ricca, Mannucci, Zucchi, 

Rotella, & Faravelli, 2000; Smolak & Striegel-Moore, 1996). The remainder of 

EDNOS diagnoses are usually assigned to individuals with clinically severe 

disordered eating behaviour that does not meet diagnostic criteria, such as chronic 

dieters, those who binge-eat, purge or exercise excessively without other 

diagnostic features (e.g., may not be overly concerned with shape or weight), and 

those whose behaviour does not reach frequency thresholds for a diagnosis (e.g., 

binge-eat less than twice a week, Herzog & Delinsky, 2001; Mintz & Betz, 1988). 

Such cases are often referred to as subthreshold or partial syndrome disorders.  

Prevalence of eating disorders 

While eating disorders are rare in the general community, with estimated 

prevalence rates ranging between 0.3% and 1% (Hoek & van Hoeken, 2003; 

Newman et al., 1996), they are relatively common in young women with 

prevalence estimates ranging between 3% and 10% of women aged 15-29  (Polivy 

& Herman, 2002).  Prevalence rates differ across eating disorder diagnoses, with 

bulimia two-three times more prevalent than anorexia (Hoek & van Hoeken, 

2003; Polivy & Herman, 2002). The incidence rate of anorexia, though, tends to 

be highest in younger women (aged 15-19), whilst the incidence of bulimia is 

highest in slightly older women (age 20-24, Hoek & van Hoeken, 2003).  These 

incidence rates indicate a generally earlier onset of anorexia and a later onset of 

bulimia. The onset of BED also tends to be early to mid-adulthood (Ricca et al., 

2000). 
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Gender differences in eating disorders 

There are considerable gender differences in terms of the prevalence of 

disordered eating, with women 10 times more likely to meet criteria for anorexia 

or bulimia than men. Further, men show lower rates of subthreshold disordered 

eating, and score significantly lower on self-report measures of disordered 

attitudes and behaviours than their female peers (Hoek & van Hoeken, 2003; 

Lewinsohn, Seeley, Moerk, & Striegel-Moore, 2002). Such gender differences in 

dysfunctional eating have been seen in primary school children (Smolak & 

Murnen, 2001). Although the precise reasons women are disproportionately 

affected by eating disorders are unknown, current explanations tend to focus on 

the greater emphasis of thinness as a culturally sanctioned, and over-valued, ideal 

for women rather than for men (Smolak & Murnen, 2001). There is some 

convergence in the prevalence of men and women meeting criteria for BED, 

although women still outnumber men in that category (Wilfley, Wilson, & Agras, 

2003). 

Continuum of Eating Disorders 

The use of a categorical approach to the investigation of eating disorders 

has been criticised on a number of fronts. First, thresholds of key diagnostic 

features, such as required weight loss, and frequency of binge-episodes, have been 

criticised as being arbitrary in nature, with cut points differing across various 

versions of the DSM. To illustrate, Herzog and Delinsky (2001) point out that 

“significant weight loss” required for a DSM-IV anorexia diagnosis is 15% less 

body weight for height, whilst the older DSM-III anorexia diagnosis required a 

more stringent body weight loss of 25%. Likewise, there is no empirical basis for 

the two or more binges per week threshold (criteria C), with studies finding no 

difference between those with two or more binges per week and those with less 
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than twice weekly binges (Herzog & Delinsky, 2001). Second, diagnostic 

thresholds are argued as being too conservative, excluding clinically significant 

subthreshold cases from research samples (Garfinkel et al., 1995). Most 

importantly, such subthreshold cases are often subsequently misclassified as non-

symptomatic controls (Lewinsohn, Striegel-Moore, & Seeley, 2000; Mintz & 

Betz, 1988; Mintz, O'Halloran, Mulholland, & Schneider, 1997). 

Given the above, a number of eating disorder researchers have argued that 

research would be better served following a continuum rather than a categorical 

model of disordered eating. Just as alcohol-related problems are now 

conceptualised along a continuum from non-problematic drinking through to 

alcohol use disorder diagnoses, eating disorders have also been conceptualised as 

lying along a continuum ranging from “normal” eating, normative weight 

concerns and occasional dieting at one end of the spectrum, to clinically 

diagnosable eating disorders at the other, with subthreshold disordered eating in 

between (Mintz et al., 1997; Scarano & Kalodner Martin, 1994). Proponents of 

the continuum perspective of eating disorders argue that the difference between 

women meeting diagnostic criteria for eating disorders and women who engage in 

eating disorder symptomatology that does not meet criteria is quantitative rather 

than qualitative. Women meeting diagnostic criteria are thought to simply 

demonstrate greater severity and frequency of symptoms (Scarano & Kalodner 

Martin, 1994). There is growing evidence to support this proposal. 

First, studies have found between 14% and 46% of women with 

subthreshold disordered eating often progress to the level of a diagnosable eating 

disorder (Herzog & Delinsky, 2001; Shisslak, Crago, & Estes, 1995). Herzog, 

Hopkins, and Burns (1993) for example, found 42% of 386 women consecutively 

presenting for treatment of an eating disorder did not meet DSM criteria for a 
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clinical diagnosis (in most cases binge-eating frequency did not meet criteria). 

A sub-sample of these subthreshold women was followed up 2.5 years later with 

46% subsequently progressing to a diagnosable disorder. Other forms of 

subthreshold disordered eating have also been found to increase the probability of 

progressing to a diagnosable disorder. Restrictive dieting, in particular, has long 

been considered one of the strongest predictors of disordered eating (AN or 

bulimia, Hsu, 1997). For instance, a longitudinal Australian study found high 

school girls who dieted at a severe level to be 18 times more likely to develop an 

eating disorder (full or partial anorexia or bulimia) than those girls who did not 

diet. Those who dieted at a moderate level had a five-fold increase in risk. 

Conversely, those girls who maintained their weight by daily exercise did not 

increase their risk (Patton, Selzer, Coffey, Carlin, & Wolfe, 1999). However, 

some women, particularly those with BED do not diet prior to the onset of their 

disorder, indicating that whilst somewhat predictive of increased risk of 

disordered eating, dieting is not a necessary precursor (Mussell et al., 1997).  

Recently, a number of studies have used a variety of statistical analyses to 

explicitly test the validity of the continuum model. Although there have been 

some studies that support the categorical, or discontinuity, model (i.e., 

diagnosable disordered eating as qualitatively different from subthreshold levels, 

e.g., Gleaves, Lowe, Snow, Green, & Murphy-Eberenz, 2000), far more studies 

have supported the continuum, or continuity, model (e.g., Fitzgibbon, Sanchez-

Johnsen, & Matinovich, 2003; Stice, Killen, Hayward, & Taylor, 1998; Stice, 

Ziemba, Margolis, & Flick, 1996; Tylka & Subich, 1999, 2003).  One of the 

central assumptions of the continuity model is that there is a “continuous linear 

relationship between correlates of eating disorders and eating disorder 

symptomatology” (Tylka & Subich, 2003, p. 276). Those supportive of the 
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continuity model propose that non-disordered, subthreshold, and diagnosed 

individuals show increasingly greater scores on measures of core eating pathology 

such as weight concern, drive for thinness and body dissatisfaction. Indeed, there 

is evidence that more symptomatic women show correspondingly greater levels of 

body dissatisfaction, internalisation of the thin ideal, negative affect, and 

interpersonal distrust (Lewinsohn et al., 2000; Mintz & Betz, 1988; Stice et al., 

1996; Tylka & Subich, 1999, 2003). For example, Dancyger and Garfinkel (1995) 

found adolescent girls with subthreshold level disordered eating to report higher 

levels of depression and feelings of ineffectiveness than non-eating disordered 

girls, but less than girls meeting full diagnosis. Similarly, studies using 

discriminant function analysis have generally found a single dimension of eating-

related pathology (i.e., drive for thinness, restrictive dieting, weight concerns, 

body dissatisfaction), and for subthreshold bulimia and women with bulimia to 

show progressively greater severity of pathology on this dimension compared 

with control women (Stice et al., 1998). Further, a recent study using taxometric 

methodology for determining continuity/discontinuity of latent constructs in a 

sample of college women also found support for the continuum model of 

disordered eating (Tylka & Subich, 2003). Overall, the above findings supporting 

the continuum model indicate that subthreshold symptoms, scores on self-report 

measures of weight concerns, and/or restrictive dieting, may be useful proxy 

measures of women at risk of developing clinically significant disordered eating.  

Clinical significance of subthreshold disordered eating 

Despite the ongoing debate between supporters of the categorical and 

continuum models of eating disorders, subthreshold disorders are commonly seen 

in treatment settings, representing an estimated 25% - 50% of presenting cases 

(Fairburn & Harrison, 2003; Herzog & Delinsky, 2001). Further, within the 
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general population (male and female), subthreshold disorders have been 

estimated as having a prevalence rate of approximately 4% - 6%; five times the 

rate of diagnosed cases (Fairburn & Harrison, 2003; Herzog & Delinsky, 2001; 

Polivy & Herman, 2002). Women with subthreshold disordered eating show high 

levels of distress and adverse outcomes with significantly higher levels of 

psychiatric comorbidity, depression, suicide attempts and prior psychiatric 

treatment than non-disordered women (Herzog & Delinsky, 2001; Lewinsohn et 

al., 2000; Stice et al., 1998). Moreover, level of psychiatric impairment has been 

found to be as high, and in some cases higher, than those meeting full diagnostic 

criteria (Lewinsohn et al., 2000). Indeed, some subthreshold disorders are as 

severe and long-standing as those meeting diagnostic criteria, with many women 

with subthreshold level disorders having previously met criteria for anorexia or 

bulimia (Fairburn & Harrison, 2003).  

Although the DSM-IV classifies eating disorders primarily in terms of 

severity of weight loss, there is growing debate as to whether the 

conceptualisation of eating disorders would be better served by distinguishing 

between these disorders in terms of control (or loss of control) over food intake. 

Specifically, a distinction can be made between eating disordered women 

characterised by a loss of control of eating (i.e., binge-purge anorexia, bulimia, 

BED), and eating disordered women characterised primarily by an obsessive over-

control of food intake (i.e., restricting-anorexia). However, the distinction 

between restricting-anoretic women and women who binge/purge is somewhat 

blurred. Firstly, a subgroup of women who meet criteria for anorexia during early 

adolescence, frequently meet diagnosis for bulimia at a later time-point (Fairburn 

& Harrison, 2003). For example, Keel, Mitchell, Miller, Davis, and Crow (2000) 

found 36% of women with bulimia to have had a past history of anorexia, while 
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Bulik, Sullivan, Fear, and Pickering (1997) found 54% of women with anorexia 

subsequently met criteria for bulimia at some point over the following 15 years. 

Although less common, a reverse pattern has also been found with 14% of women 

with anorexia having a past history of bulimia (Herzog & Delinsky, 2001).  

The more common progression from anorexia to bulimia over time reflects 

the findings that high scores on the Drive for Thinness Scale of the Eating 

Disorder Inventory (EDI, Garner, 1991), which assesses weight and eating 

concerns, but not bulimic behaviour per se, have been found to be predictive of 

bulimic symptoms and scores on the EDI Bulimia scale (which assesses bulimic 

behaviour specifically) over a ten-year period (Joiner, Heatherton, & Keel, 1997). 

Thus, for the purposes of this thesis, the term “dysfunctional eating women” will 

incorporate those women who engage in clinically elevated levels of disordered 

eating and those who report excessive concerns over weight and shape or score 

above clinical cut-offs on measures such as the Eating Disorders Inventory Drive 

for Thinness and/or Bulimia scales (Garner, 1991). 

 Etiology of eating disorders 

There are many identified risk factors for disordered eating, including a 

genetic liability, parental and childhood obesity, chaotic family environments, 

maternal dysfunctional eating, negative affectivity, impulsivity, perfectionism, 

heightened sensitivity to perceived societal pressures to be thin, a tendency to 

compare one’s body with significant others, and living in a society that values 

thinness (Attie & Brooks Gunn, 1989; Blowers, Loxton, Grady-Flesser, 

Occhipinti, & Dawe, 2003; Fairburn, Welch, Doll, Davies, & O'Connor, 1997; 

Hodges, Cochrane, & Brewerton, 1998; Kane et al., 2004; Keel, Fulkerson, & 

Leon, 1997; Slade, 1995; Stein et al., 1999; Stice & Gonzales, 1998; Stice et al., 

1996; Thompson, Coovert, & Stormer, 1999). Given the multitude of etiological 
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factors known to contribute to the development of disordered eating it is likely 

some risk factors increase a general vulnerability to body dissatisfaction and some 

level of dietary restraint, but not clinically significant disordered eating. For 

example, although exposure to social attitudes in which a thin-ideal is consistently 

espoused has been found to be associated with increased prevalence of eating 

disorders in Westernised societies, the vast majority of women do not show 

evidence of pathological eating. Furthermore, such exposure is not predictive of 

the development of specific dysfunctional eating attitudes or behaviour (e.g., 

restrictive eating or binge-purging). Like alcohol use disorders, it is probable that 

factors more proximal to the individual, such as genetic liability and maternal 

modelling of disordered eating will result in more problematic eating behaviour 

than distal factors, such as social attitudes and exposure to the media, which 

contribute more to feelings of body discontent and initial dieting, which are 

relatively normative amongst women (Polivy & Herman, 2002; Wade et al., 

2000).  

Co-occurrence of hazardous alcohol use and dysfunctional eating 

High comorbidity between eating disorders and alcohol use disorders has 

been demonstrated in a multitude of studies in recent years (e.g., Bulik, 1987; 

Bulik, Sullivan, Carter, & Joyce, 1997a; Bushnell et al., 1994; Kendler et al., 

1991; Lacey, 1993). In a literature review of 25 studies spanning fifteen years, 

Holderness, Brooks-Gunn and Warren (1994) found alcohol abuse and/or 

dependence in women with bulimia ranged from 3% to 49% with a median of 

23%. For example, Bushnell et al. (1994) found 44% of women with bulimia 

attending an eating disorders clinic also met DSM-III (APA1980) criteria for 

alcohol use or dependence, while Bulik, Sullivan, Carter, and Joyce (1997b) found 
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52% of women meeting DSM-IV criteria for bulimia had, at some time in their 

lives, met criteria for alcohol abuse or dependence.  

Similarly, a high prevalence of eating disorders, particularly bulimia, has 

been demonstrated in alcohol misusing populations, with rates of current or past 

eating disorders ranging from 8 - 41% (e.g., Beary, Lacey, & Merry, 1986; Grilo, 

Levy, Becker, Edell, & McGlashan, 1995; Higuchi, Suzuki, Yamada, Parrish, & 

Kono, 1993; Hudson, Weiss, Pope, McElroy, & Mirin, 1992; Lacey & Moureli, 

1986; Peveler & Fairburn, 1990; Taylor, Peveler, Hibbert, & Fairburn, 1993). In 

an early study, Beary et al. (1986) found 35% of women attending an alcohol 

treatment clinic had a history of eating disorders. No age-matched control women 

reported any current or previous eating disorder. Women in substance misuse 

treatment programs have also been found to have high rates of disordered eating 

that do not meet the clinical criteria for eating disorders. For example, Taylor et 

al. (1993) found alcohol dependent women displayed significantly higher rates of 

bulimic symptoms such as binge-eating episodes, self-induced vomiting, laxative 

misuse, dietary restraint and shape and weight concerns than non-alcoholic 

women.  

Studies of comorbidity using treatment groups, though, have been 

criticised on two accounts. First, it is possible that these high rates of alcohol use 

disorders are not specific to eating disorders but found in many psychiatric 

populations (Grilo, Sinha, & O'Malley, 2002; Krahn, 1991; Wilson, 1993). For 

instance, while Fairburn et al. (1997) found a higher prevalence of illicit drug 

taking and binge drinking in a sample of women with bulimia compared with a 

normal control group, there was no greater overall substance use than in a case-

matched group of psychiatric controls (women with primarily depression or 

anxiety). As substance misuse is often comorbid with depression and as the 
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primary diagnosis of the psychiatric control group was major depression, it is 

not surprising that little difference would be found between the two groups of 

disordered women (e.g., Dixit & Crum, 2000; Hesselbrock & Hesselbrock, 1997). 

However, Dansky, Brewerton, and Kilpatrick (2000) found significantly more 

women with bulimia or BED to also meet diagnostic criteria for alcohol abuse 

than non-eating disordered women, even after controlling for depression and post 

traumatic stress disorder. Furthermore, other studies using in-patients with a wider 

range of psychiatric disorders have found higher rates of comorbid substance 

misuse and eating disorders. Krahn (1991) found women within a hospitalised 

psychiatric population who displayed abnormal weight control behaviours more 

likely to engage in alcohol misuse than women from the same population who did 

not. Likewise, Grilo et al. (1995) found psychiatric patients (diagnoses ranging 

from mood and anxiety disorders to psychotic and disruptive disorders) with co-

occurring drug and alcohol use disorders to have significantly higher frequency of 

eating disorders than non-substance abusing psychiatric patients (31.3% vs. 

4.5%). Thus, whilst depression and specific anxiety disorders are commonly 

comorbid in women with disordered eating and/or alcohol use disorders, the co-

occurrence of disordered eating and alcohol misuse does not appear to be simply 

due to other co-occurring psychiatric conditions, such as depression.  

Secondly, the presence of high comorbidity of psychiatric disorders in 

treatment groups may simply reflect an increased probability of dually diagnosed 

individuals seeking treatment, compared to those with a single disorder. 

Subsequently, they may be more likely to be included in research samples, 

resulting in a possible selection bias (Dufort, Newman, & Bland, 1993). However, 

the prevalence of alcohol use disorders is also significantly higher in women with 

eating disorders than non-eating disordered women in community samples. 
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Bushnell et al. (1994) found that while women hospitalised for bulimia had higher 

rates of alcohol use disorders than women with bulimia in the community, non-

hospitalised women with bulimia still had a two to three times higher prevalence 

of alcohol use disorders than women from the community without bulimia.  

Continuity of co-occurring hazardous drinking and dysfunctional eating 

A similar pattern occurs in those women who engage in hazardous 

drinking and dysfunctional eating, but who do not meet diagnostic criteria. As 

shown in Table 1, many studies of adolescent girls and women from the 

community have consistently demonstrated a positive association between 

hazardous alcohol use and dysfunctional eating (Dansky et al., 2000; French, 

Story, Downes, Resnick, & Blum, 1995; Killen et al., 1987; Krahn, Kurth, 

Demitrack, & Drewnowski, 1992; Krahn et al., 1996; Leon, Fulkerson, Perry, & 

Cudeck, 1993; Lundholm, 1989; Striegel Moore & Huydic, 1993; Suzuki, Takeda, 

& Matsushita, 1995; von Ranson, Iacono, & McGue, 2002). Notably, studies 

using community samples that include subthreshold bulimia have tended to find a 

linear relationship between hazardous drinking and dysfunctional eating, with 

more severe bulimia symptoms associated with greater alcohol misuse. For 

instance, Krahn et al. (1992) categorised college women into five eating disorder 

categories: bulimia, subthreshold bulimia, intense dieters (dysfunctional attitudes 

and infrequent bulimic behaviour), casual dieters, and non-dieters. As level of 

disordered eating increased so too did prevalence of drinking. Further, women 

with increasingly greater numbers of bulimic features also engaged more 

frequently in heavy drinking sessions. Similarly, French et al. (1995) found a 

positive correlation between dieting frequency, and alcohol and tobacco use, in a 

large sample of 12-20 year old women; the more dysfunctional the eating 
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behaviour (i.e., purging, binge-eating, dieting), the greater the use of alcohol or 

drugs.  
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Table 1 

Co-occurrence of dysfunctional eating and substance misuse in community samples 

 

Investigators Participants 
Measure of 
disordered 
eating 

Measure of 
substance use 

Results 

French et al. 
(1995) 

33, 393 school 
students, grades 
7 through 9 

Authors own 
questionnaire 

Frequency of 
use 

Dieting frequency related to binge-
eating, body image, and greater alcohol 
and tobacco use in girls 

Killen et al. 
(1987) 

646 tenth grade 
girls 

Modified 
questionnaire 
from another 
study 

Frequency Girls who engaged in binge-eating 
and/or purging behaviours reported 
higher rates of bouts of “drunkenness” 
than other girls 

Krahn et al. 
(1992) 

1, 796 first-year 
college women 

 

Authors’ own 
questionnaire 

Measure from 
Monitoring 
the Future 
Study 

As dieting severity increased proportion 
of girls who drank increased with twice 
as many “bulimic” women drinking as 
casual dieters. Prevalence of “heavy” 
drinkers increased with increased 
dieting severity 

Krahn et al. 
(1996) 

1, 905 ninth-
grade students 
who also 
participated 4 
years previously 

Authors’ own 
questionnaire 
– frequency 

Author’s own 
questionnaire- 
frequency 

Frequency of dieting in 6th grade 
predicted alcohol use in 9th grade. 
Dieting was a more powerful predictor 
of alcohol use than peer or parental 
approval. 

Leon et al. 
(1993) 

937 tenth-grade 
girls 

EDI & 
authors’ own 
– Risk factor 
score 

HBS As risk of developing an eating disorder 
increased, alcohol use increased 

Lundholm 
(1989) 

 

135 first-year 
college women 

 

EDI MCMI Women with high scores on alcohol 
abuse had significantly higher scores on 
bulimia and other subscales of the EDI 
than women with low alcohol abuse 
scores 

Striegel 
Moore and 
Huydic (1993) 

234 high school 
girls aged 14-17 

EDE-Q ADI ADI scores correlated significantly with 
Body Image Concerns (r = .31, p. 
<.001), Restraint (r = .27, p. <.001), & 
Overeating (r = .19, p. <.01) 

Suzuki et al. 
(1995) 

45 boys & 119 
girls who met 
4/5 criteria for 
bulimia and 652 
boys & 472 
girls who did 
not 

DSM-III-R AAIS Girls classified as bulimic had higher 
AAIS scores (p <.0001),and  were more 
likely to classified as alcohol misusers 
than control girls 

Garfinkel et 
al. (1995) 

3831 
community men 
and 4285 
women under 
65 years 

DSM-III-R DSM-III-R Lifetime alcohol dependence diagnosis: 
31% of BN, 9% of subthreshold BN; 
5% of non-BN controls; Current 
alcohol dependence diagnosis: 3.6% 
BN, 4.5 subthreshold BN, 0.8 non-BN 
controls  
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Continued 

Dansky et al. 
(2000) 

 

3006 
community 
women 

 
DSM-III-R 
for BN 
DSM-IV for 
BED 

 
DSM-IV 

 
Alcohol abuse diagnosis:  BN = 31%; 
BED = 33%; CON = 22%;  
Alcohol dependence = BN = 13%; BED 
= 12%; CON = 6%  
Sig diff between BN and CON after 
controlling for MDD & PTSD  
 

Von Ransom 
et al. (2002) 

672 17 year old 
female twins 
and 718 mothers 
of 11- and 17 
year old twins 

EDE-Q & 
EDI 

Substance 
abuse module 
of the CIDI 

Girls: Alcohol use correlated .15-.34 
with EDI scales; alcohol misuse corr 
.07-.28 with EDI scales 

Women: Alcohol misuse corr .15 -.20 
with EDI; BN but not AN diagnosis 
associated with alcohol misuse; BN 3 
times more likely to misuse alcohol 
than non-BN 

 
Note. EDI = Eating Disorders Inventory; EDE-Q = Eating Disorders Examination Questionnaire; HBS = 
Health Behaviors Survey; MCMI = Millon Clinical Multiaxial Inventory, ADI = Adolescent Drinking Index; 
AAIS = Adolescent Alcohol Involvement Scale, CIDI = Composite International Diagnostic Interview 
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Eating disorder subtype differences in co-occurrence of alcohol misuse  

 As discussed previously, the distinction between restricting-anorexia and 

women who binge-purge (with or without meeting diagnostic criteria for 

anorexia) is unclear. However, the relationship between eating disorders and 

alcohol abuse appears to be stronger in women who engage in bulimic behaviours, 

such as binge-eating and purging, than women who engage primarily in anorectic 

behaviour, such as highly restrictive dieting (Holderness et al., 1994; Laessle, 

Wittchen, Fichter, & Pirke, 1989; O'Brien & Vincent, 2003; von Ranson et al., 

2002). Selby and Moreno (1995) found 20% of women with anorexia in their 

sample reported a substance use problem compared to 47.6% of women with 

bulimia. Likewise, Strober, Freeman, Bower, and Rigali (1996) found binge-

eating anoretic women seven times more likely to develop a substance use 

disorder than restricting-only anoretic women. However, Davis and Claridge 

(1998) found both women with restricting-anorexia, and women with bulimia who 

had never met criteria for anorexia, scored at a similarly high level on a measure 

of addiction. Accordingly, although co-occurring alcohol problems appear to be 

more related to women with binge-eating/purging issues than women with 

primarily restrictive eating problems, eating disordered women who do not 

binge/purge still report problems with the misuse of alcohol and other addictive 

substances. Nevertheless, previous research has tended to focus on women who 

binge eat/purge or who score high on measures predictive of binge-eating/purging.  

The paradoxical comorbidity 

The co-occurrence of alcohol misuse and binge-eating/purging is 

particularly intriguing when one considers the paradoxical use of non-nutritional, 

calorie-laden substances, such as alcohol, within a population of women 

characterised by their preoccupation with real and imagined weight gain. 
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However, while there have been a number of hypotheses regarding the co-

occurrence of these two seemingly disparate disorders, Wolfe and Maisto (2000) 

concluded that there is insufficient empirical evidence to confirm or reject many 

current hypotheses. Moreover, they criticise the insufficient development of many 

theories of this comorbidity to derive testable hypotheses, and the over-reliance on 

prevalence data of co-occurring disorders, such as depression and anxiety, which 

has been descriptive rather than explanatory. They suggest that researchers focus 

on deriving testable hypotheses to explain putative mechanisms underlying both 

disorders. Furthermore, they maintain a need to integrate already existing 

knowledge from research on eating disorders, with knowledge from the drug and 

alcohol field, in order to further guide research into comorbidity.   

Indeed, most research into the comorbidity of eating disorders and drug 

and alcohol problems has been approached from an eating disorders perspective, 

with little input from an alcohol abuse perspective. This is unfortunate as Wolfe 

and Maisto (2000) note that several hypotheses adapted in researching the alcohol 

abuse and disordered eating comorbidity have been conceptualised in a far more 

complex and sophisticated fashion in the alcohol misuse domain than in the eating 

disorders domain. For instance, alcohol misuse researchers have gone beyond a 

simple “addictive personality” hypothesis to more complex models that 

“emphasize the interaction between personality traits, biological, social, and other 

psychological factors that influence alcohol and other drug use problems” (Wolfe 

& Maisto, 2000, p. 626).  

The search for identifying personality traits that are predictive of 

disordered eating has been a focus of current research in the vulnerability to 

bulimia and anorexia. However, it is only in recent years that eating disorder 

researchers have extended their focus from looking at single risk factors alone, to 
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focusing on investigating interactions between environmental risk factors, such as 

family environment and parental pathology, and individual differences in 

personality, on the increased vulnerability to disordered eating and drinking 

behaviour. Given that both family factors and personality have been found to be 

key risk factors to both disorders, it is proposed that family risk and personality 

may be a useful focus in further understanding this unusual comorbidity.  The 

following two chapters outline recent research into personality and family risk on 

disordered eating and hazardous drinking.  
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CHAPTER THREE 

Personality and addictive behaviour   

There have been numerous studies investigating personality characteristics 

in people with alcohol problems, many in which the focus has been on 

ascertaining the nature of an “addictive” personality (Sher et al., 1999; Verheul & 

van der Brink, 2000). Although this particular construct received little empirical 

support, integrative models incorporating normally distributed personality traits as 

contributory factors, are again a focus of contemporary research into addictive 

behaviour (Watson, Clark, & Harkness, 1994). To quote Claridge and Davis 

(2003, p. 3), “it is impossible to understand the nature of psychological disorders, 

including the form in which they take in particular individuals, without knowing 

something about the personality characteristics from which they spring”. It is with 

this in mind that the current thesis focuses on personality traits now frequently 

found in populations of substance misusers and disordered eating women; traits 

that may assist in further understanding the propensity to engage in these 

behaviours. 

As discussed below, there is now consistent evidence of a robust 

relationship between impulsivity and reward sensitivity to both alcohol misuse 

and binge-purging. Furthermore, both alcohol misuse and binge-eating are 

characterised by motivated approach behaviour. On the other hand, trait anxiety 

and avoidance of “forbidden foods” are more specifically associated with 

disordered eating. Thus, the current chapter will review three personality theories 

that share some conceptual similarities and converge around a central theme of 

approach and avoidance tendencies. Following this overview, those studies in 

which measures derived explicitly from these theorists (and measures that are 
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conceptually related), and have been investigated in clinical groups with either, or 

both, alcohol use disorders and eating disorders, are reviewed.  

Biopsychological models of personality 

There is growing agreement that two broad classes of biologically-based, 

motivated behaviour underlie human behaviour and personality: the tendency to 

approach appetitive stimuli and the avoidance of aversive stimuli (e.g., Carver, 

Sutton, & Scheier, 2000; Depue & Collins, 1999). Three personality theorists 

whose models of personality incorporate such underpinnings are Hans Eysenck, 

Jeffrey Gray and Robert Cloninger.    

Eysenck’s “Big Three”  

The application of personality theory to the understanding of 

psychopathology can be traced back to Eysenck’s three-factor theory of 

personality (Claridge & Davis, 2003). One of the most widely used and 

empirically tested biopsychological theories of personality, Eysenck (1967) 

proposed that personality consisted of three biologically-based, orthogonal, 

overarching super-traits of neuroticism, extraversion and psychoticism. Those 

high in neuroticism are proposed to be prone to anxiety and negative affect, highly 

emotional, irrational and moody, whilst those high on extraversion are proposed 

to be active, sociable, impulsive, assertive and carefree (Eysenck, 1967). 

Psychoticism refers to a personality style characterised by aggressiveness, 

toughmindedness, and lack of empathy (Eysenck, 1967). Neuroticism and 

extraversion reflect negative emotionality and positive emotionality, respectively, 

and are considered to be the lynchpins underlying personality.  

Both neuroticism and extraversion are further proposed as being based in 

two independent biological brain systems, and to influence the degree to which 

individuals respond to stimuli in the environment. Specifically, neuroticism is 
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argued to reflect heightened activity in the limbic system and the sympathetic 

nervous system leading to hyperarousal and emotional instability, whilst 

extraversion is proposed as reflecting activity in the ascending reticular activating 

system (ARAS, Eysenck, 1967).  Stimulation of ARAS was thought to activate 

general arousal of the cerebral cortex, with introverts showing greater sensitivity 

than extraverts, leading to greater arousability in introverts, and lesser arousability 

in extraverts (Eysenck, 1967). Accordingly, introverts have been found to prefer 

low-medium levels of stimulation, whereas extraverts prefer higher levels of 

stimulation (e.g., Geen, 1984). Based on these differences in corticol arousal, and 

influenced by Pavlov’s seminal work on classical conditioning (and on individual 

differences in conditionability), Eysenck proposed introverts to be more easily 

conditioned than extraverts (Eysenck, 1965). This proposal was later challenged 

by Gray (1970).  

Although Eysenck offered one of the most widely investigated theories 

relating personality with biology and psychopathology, subsequent advances in 

the understanding of the neural underpinnings of personality have been 

incorporated into more recent personality theories such as Gray’s Reinforcement 

Sensitivity Theory (RST, Pickering & Gray, 1999). Based on studies of 

physiological and animal behavioural learning studies, Gray agreed with 

Eysenck’s notion of two biologically-based dimensions underlying personality. 

However, Gray (1970; 1987) argued that the dimensions of interest were not 

extraversion and neuroticism, but rather impulsivity and anxiety. As shown in 

Figure 1, Gray argued these two dimensions lay orthogonal to each other, and at a 

30-degree angle from Eysenck’s dimensions (Pickering et al., 1999). From Gray’s 

perspective, extraversion reflects the summation of impulsivity and low anxiety, 

whilst neuroticism reflects the summation of impulsivity and high anxiety.   
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Figure 1. Hypothesised placement of Gray’s personality traits of impulsivity and 

anxiety in relation to Eysenck’s personality traits of neuroticism and extraversion 

Diagram based on Pickering et al. (1999) 

Neuroticism

Introversion 

Impulsivity 
(BAS) 

Anxiety 
  (BIS) 

Extraversion

Stability
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As the figure indicates, the 30-degree rotation places impulsivity closer to 

extraversion and anxiety closer to neuroticism. Gray based his rotation on two 

justifications. First, he noted that anxiety and impulsivity mapped more accurately 

on biological substrates underlying personality than the neural substrates of 

neuroticism and extraversion. Second, he disputed Eysenck’s hypothesis that 

introverts are more easily conditioned than extraverts, instead proposing that 

conditionability was dependent on the type of stimulus presented. Individuals high 

in neuroticism and introversion were proposed as being more sensitive to, and 

more easily conditioned to, aversive stimuli, whilst high extraversion, high 

neuroticism individuals were proposed as being more sensitive to, and more easily 

conditioned to, rewarding or appetitive stimuli (Gray, 1970). Despite an ongoing 

debate as to the superiority of Gray’s RST over Eysenck’s Big 3 (e.g., Matthews 

& Gilliland, 1999), RST is becoming increasingly influential in the study of 

human behaviour and personality (Corr, 2004).   

Gray’s Reinforcement Sensitivity Theory 

Given the above re-conceptualisation of Eysenckian space, Gray (1970) 

proposed that an impulsive personality reflected individual variation in sensitivity 

to rewarding (conditioned and unconditioned) stimuli in the environment, whereas 

trait anxiety was related to individual differences in sensitivity to punishment, 

novel stimuli, and frustrative non-reward. Furthermore, impulsivity and anxiety 

are putatively mediated by two biologically-based motivational systems: the 

Behavioural Approach System (BAS), which regulates response to appetitive (and 

non-aversive) stimuli, and the Behavioural Inhibition System (BIS), which 

regulates an inhibited response to aversive (and non-rewarding) stimuli. At the 

biological level, the underlying neural substrate of the BAS is believed to involve 

the mesolimbic dopaminergic pathways comprising projections from the ventral 
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tegmental area to structures including the nucleus accumbens, amygdala, and the 

prefrontal cortex (Gray, 1990); one of the critical pathways underlying the acutely 

reinforcing effects of food and drugs of abuse (Di Chiara, 1995). Conceptually, 

the BAS operates as a feedback loop whereby the environment is continuously 

monitored for signals of reward. When a cue indicative of reward is encountered, 

the BAS is activated and motor output is increased towards the reward, further 

activating the BAS and promoting approach behaviour (Gray, 1991). Thus, 

individuals with a more sensitive BAS (i.e., high reward sensitivity) are more 

prone to detect, engage in approach behaviour, and experience positive affect in 

situations with cues of reward (Carver & White, 1994). In terms of behavioural 

learning theory, the BAS is thought to be involved in the behavioural response 

sets of approach (making a behavioural response, i.e., pressing a lever in order to 

gain reward) and active avoidance (making a behavioural response in order to 

avoid punishment). Such behavioural expressions of BAS reactivity appear to 

parallel the approach behaviour characteristic of binge eating and binge drinking. 

On the other hand, the BIS is involved in the inhibition of behaviour and 

increasing arousal and attention in response to aversive cues (including novel 

stimuli), and frustrative non-reward. Conceptually, the BIS operates as a 

comparator – monitoring the environment for cues of punishment, frustrative non-

reward and novel stimuli. Stored information is used to predict the state of the 

world, which the BIS compares to actual events, whilst simultaneously monitoring 

motor output. If the predicted and actual states are congruent, the BIS continues 

monitoring the environment and no behaviour change occurs. However, if the two 

states are incongruent then motor output is halted and the disparity is evaluated for 

resolution; thus approach behaviour is suspended (stop) and arousal is increased 

(look, listen and prepare for action, Gray, 1991). At the affective level, anxiety is 
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experienced. Previously, the BIS was thought to function independently of the 

BAS and in response to conditioned aversive cues. However, a recent 

modification proposes that BIS activation occurs in approach-avoidance conflict 

situations, when pursuit of a desired goal necessitates some risk (Gray & 

McNaughton, 2000). The neural substrate of the BIS appears to involve the septo-

hippocampal system, which comprises the hippocampus proper, the dentate gyrus, 

entorhinal cortex, subicular area, posterior cingulate cortex and the septum-

diagonal band complex (Gray & McNaughton, 2000). 

A third system – the Fight, Flight, Freeze System (FFFS) has also been 

proposed (Gray & McNaughton, 2000). Originally named the Fight/Flight system 

(Gray, 1987), the updated FFFS is sensitive to all aversive stimuli (conditioned or 

unconditioned), the activation of which results in undirected fight, flight or 

freezing. The neural underpinnings of the FFFS are proposed as involving the 

periaqueductal grey, an area involved in explosive, undirected fight or flight 

behaviour, and the medial hypothalamus and amygdala; areas involved in the 

processing of threat and the regulation of fear (Gray & McNaughton, 2000). The 

affective output of FFFS and BIS has been differentiated with the activation of 

FFFS resulting in fear or anger, whilst the activation of BIS results in the 

experience of anxiety. However, although the FFFS is also implicated in BIS 

activation, this system is the least investigated component of Gray’s RST, having 

only recently gained relative prominence within RST (Gray & McNaughton, 

2000; McNaughton & Corr, 2004). Furthermore, the FFFS has yet to be 

incorporated specifically within current measures of RST, and the expression of 

the FFFS at the personality level has yet to be reconciled (Corr, 2004). As such, 

this thesis focuses specifically on the BIS- and BAS-mediated personality traits of 

“impulsivity” and “anxiety”. Furthermore, in order to distinguish traits 
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specifically proposed by Gray from other conceptually similar constructs, the term 

“reward sensitivity” will refer to the expression of the BAS at the personality 

level, whilst “punishment sensitivity” will refer to the expression of the BIS at the 

personality level.    

Behavioural expression of BIS and BAS 

Given that Gray’s RST was grounded in behavioural learning theory, 

much research has investigated the relationship between self-reported BIS/BAS 

reactivity and behavioural responses under conditions of punishment and reward. 

At the behavioural level, the BIS is believed to be involved in the inhibition of 

behaviour in response to conditioned aversive cues, with individuals with a more 

sensitive BIS more easily conditioned to cues indicative of punishment, and more 

likely to engage in, and maintain a passive avoidant response set1, than 

individuals with a less sensitive BIS. In addition, the BIS is argued to be involved 

in an inhibited response to frustrative non-reward, with high BIS individuals more 

sensitive to non-reward, and more likely to extinguish approach behaviour, than 

low BIS individuals. As shown in Table 2, there is now a body of evidence 

supporting these proposals (also see Corr, 2004; Pickering et al., 1997). For 

instance, individuals scoring high on measures of punishment sensitivity (i.e., 

high BIS) have been found to detect and inhibit approach responses (typically 

button pressing in a decision task) to cues associated with punishment (Avila, 

1994; Newman, Wallace, Schmitt, & Arnett, 1997; Torrubia, Avila, Molto, & 

Grande, 1995). High BIS individuals have also been found to show increased 

attention and arousal in situations cued with punishment, to maintain a passive 

avoidant response style after the removal of punishment; and to inhibit response in 

                                                 

1 Passive avoidant response sets, refer to persistent inhibition of a response in order to avoid 
punishment, even when the aversive association has been removed.   
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an ambiguous approach-avoidance conflict situation (e.g., Corr, Pickering, & 

Gray, 1997; Corr, Wilson et al., 1995; Torrubia et al., 1995). 
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Table 2 

General behavioural expressions of high and low BIS reactivity supported by 

experimental studies 

BIS High 

 

Sensitive to punishment cues in environmenta,d,f 

Increased attention and arousal under punished conditionse 

Increased startle response to aversive stimulih,i 

Sensitive to the presence of non-rewardb 

Easily conditioned to aversive cuesa 

Rapidly extinguishes non-rewarded behavioura 

Inhibits response in approach/avoidance conflicta 

Slow to extinguish passive-avoidant responsea 

Maintains aversive association following non-punishmentc 

Strong generalisation to neutral cues similar in nature to punishment 

cuesc 

Greater interference of approach behaviour in the presence of aversive 

stimuli (i.e., greater fear conditioning)c 

Rapid formation of aversive associationsg 

 Low Slow to extinguish previously rewarded responseb 

Less sensitive to the presence of non-rewardb  

Rapid extinction of aversive contingenciesc 

Less attention given to aversive cues whilst engaged in reward-directed 

behaviourc 

a Torrubia et al. (1995) 
b Avila (1994) 
c Avila (2001) 
d Newman et al. (1997) 
e Corr, Pickering et al. (1997) 
f Kambouropoulos and Staiger (2004a) 
g Zinbarg and Mohlman (1998) 
h Corr, Kumari, Wilson, Checkley and Gray (1997) 
I Corr et al. (1995) 
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On the other hand, the BAS is proposed as being involved in a tendency 

to quickly detect and approach rewarding stimuli, and fast extinction of previously 

punished responses. Again, as shown in Table 3, there is some support, with those 

high in self-reported reward sensitivity (i.e., high BAS) found to detect and 

increase responding (e.g., increase card-sorting under financially rewarded 

conditions), and to more quickly re-engage in previously punished behaviour, than 

low reward sensitivity individuals (e.g., Avila, 2001; Avila, Molto, Segarra, & 

Torrubia, 1995; Avila & Parcet, 1997, 2000; Kambouropoulos & Staiger, 2004a; 

Zinbarg & Mohlman, 1998). 
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Table 3 

General behavioural expressions of high and low BAS reactivity supported by 

experimental studies 

 BAS High Sensitive to rewarded behavioura 

Poor learning of aversive contingenciesa 

Prefer smaller, more frequent reward scheduleb 

Slow to extinguish previously rewarded responseb 

Passive-avoidance deficitsc 

Poor ability to inhibit behavioural responsea 

Poor cognitive inhibitiond 

Rapid acquisition of reward expectanciese 

Increased task performance under rewarded conditionsf 

 Low Less cognitive distractiond 

 

a Avila (2001) 

b Avila and Parcet (2000) 

c Avila et al. (1995) 

d  Avila and Parcet (1997) 

e  Zinbarg and Mohlman (1998) 

f Kambouropoulos and Staiger (2004a) 
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In addition to behavioural output from the BIS and the BAS, there is also 

support for affective output. Studies find high BAS individuals to report greater 

positive affect, and to experience more positive mood, in response to the presence 

of reward cues (e.g., bonus course credit or financial reward, Carver & White, 

1994), to recall a greater number of positively valanced words (Gomez, Cooper, 

McOrmond, & Tatlow, 2004), and to report a greater number of daily positive 

events, than low BAS individuals (Gable, Reis, & Elliot, 2000). On the other 

hand, high BIS individuals report greater nervousness in the presence of potential 

physical harm (e.g., hand immersion in ice water, Carver & White, 1994), and 

following exposure to unpleasant stories (Rusting & Larsen, 1997). Furthermore, 

high BIS individuals report a greater number of daily negative events than low 

BIS individuals, and are more likely to magnify the negativity of such events 

(Gable et al., 2000).  

Whilst studies such as those listed above have been supportive of RST, 

other studies have failed to support the predicted influence of self-reported BIS 

and BAS on observed behaviour (Corr, 2001, 2004; Matthews & Gilliland, 1999; 

Pickering et al., 1997). For example, Pickering et al. (1997) note that in some 

experiments, it is low BIS, rather than high BAS, which is associated with 

increased approach behaviour under rewarding conditions. For instance, in a maze 

crossing experiment, low BIS individuals, not high BAS individuals, increased 

their maze crossing speed under conditions of reward (Pickering, Diaz, & Gray, 

1995). Similarly, Corr, Pickering and Gray (1995) found low BIS participants to 

show faster approach response under reward conditions than high BAS 

participants. Conversely, in the same study, BAS reactivity, but not BIS reactivity, 

was associated with inhibited response under conditions of punishment. Pickering 

et al. (1997) referred to such findings as complementary trait results. Such effects 
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occur when “the personality trait that is found to correlate with performance in a 

particular reinforcement condition is the complementary trait to that predicted by 

[Gray]” (Pickering et al., 1997, p. 53).  

Such findings have not been uncommon and have, in part, led to recent 

modifications to RST (e.g., Corr, 2001, 2002b, 2004; Gray & McNaughton, 

2000). For example, Corr (2001; 2002a) questioned the presumed independence 

of the two systems, proposing a “joint subsystems” hypothesis. According to the 

joint subsystems, “the BIS and BAS have the potential to influence both reward-

mediated and punishment-mediated behaviour”(Corr, 2002a, p.514).  Specifically, 

Corr argues that observed approach behaviour will be highest for those high BAS 

individuals who are also low in BIS reactivity, and that the greatest level of 

observed inhibition will be greatest in high BIS, low BAS individuals. There has 

been some support for this hypothesis (Corr, 2002a; Jackson & Francis, 2004). 

For example, Corr (2002a) found a greater startle response following exposure to 

aversive stimuli in high BIS, low BAS individuals and low BIS, high BAS 

individuals to show the least startle response to the same stimuli. Corr (2002a) 

also found high BAS, low BIS individuals to have the greatest difficulty inhibiting 

a punished response (i.e., passive avoidance deficits). However, other recent 

studies have failed to support the joint subsystems hypothesis, at least as proposed 

by Corr (e.g., Gomez et al., 2004; Kambouropoulos & Staiger, 2004a).  

Nevertheless, given the possibility of both BIS and BAS reactivity contributing to 

performance on behavioural tasks by women high on both reward and punishment 

sensitivity (i.e., comorbid women) interactions between punishment sensitivity 

and reward sensitivity will be examined.  

As Gray’s personality traits map onto motivational processes related to 

approach and avoidance motivation, RST has intuitive appeal in further 



  45 

 

 

 

explication of the vulnerability to substance misuse and binge-eating behaviour. 

However, although initially proposed over thirty years ago, Gray’s theory has 

remained relatively untested by psychopathology researchers, at least until very 

recently. In part, the lack of application of Gray's RST was hampered by a relative 

paucity of self-report questionnaires specifically measuring BIS and BAS 

reactivity at the personality level. This is now changing due to the availability of 

new measures such as Carver and White’s (1994) BIS/BAS Scales and the 

Sensitivity to Punishment and the Sensitivity to Reward Questionnaire (Torrubia, 

Avila, Molto, & Caseras, 2001).  

Despite the growing body of research now using such measures, much 

work investigating personality and alcohol use disorder and eating disorders, have 

typically been conceptualised and assessed via measures derived by Robert 

Cloninger. As there are conceptual similarities between Gray’s RST and 

Cloninger’s theory, a very brief overview of Cloninger’s (1987b) taxonomy is 

provided. The purpose is not to place RST and Cloninger’s taxonomy as 

competing theories, but rather to use knowledge of personality traits found in 

alcohol abusing and eating disorders populations using Cloninger’s traits of 

novelty-seeking and harm avoidance, as proxy indicators of approach and 

avoidance tendencies, in supporting recent findings using specific measures of 

RST. 

Cloninger’s Taxonomy 

In a similar vein to Eysenck and Gray, Cloninger (1987b) proposed three 

genetically influenced, stable, independent traits of novelty seeking, harm 

avoidance and reward dependence as underlying personality. Novelty seeking 

refers to a tendency to frequently engage in exploratory activity and to experience 

intense exhilaration in response to novel stimuli. Harm avoidance refers to a 
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tendency to respond intensely to stimuli indicative of potential and actual 

punishment, and to inhibit behaviour in order to avoid such punishment. Reward 

dependence refers to sensitivity to social cues and dependence on social approval.  

Like Eysenck and Gray, Cloninger also proposed biological bases for the 

three dimensions (Cloninger, 1987b, 1991). Specifically, Cloninger proposed 

novelty seeking to reflect activity in the dopaminergic pathways (not unlike 

Gray’s BAS), whilst harm avoidance is thought to reflect activity in the 

serotonergic circuits, and reward dependence reflects norepinephrine activity 

(Cloninger, 1991). However, unlike Eysenck who derived his dimensions from 

factor analytic studies and descriptive psychiatry, and Gray, who based his model 

on animal learning studies, Cloninger derived his taxonomy of traits from clinical 

observations of individuals with alcohol use disorders (Claridge & Davis, 2003). 

Not surprisingly then, a great deal of research into personality and alcohol abuse 

have used Cloninger’s measures. 

Like Eysenck, Cloninger argued that both normal and pathological 

personality are based on continuums of personality traits, with extreme levels of 

personality associated with increased likelihood of psychopathology. 

Additionally, like Gray, Cloninger emphasised the synergistic effect of biological 

predisposition and environmental forces on the development of adult personality, 

and related psychopathology. However, whilst Eysenck and Gray proposed their 

dimensions to operate independently (although, as noted, this has recently been 

questioned in RST), Cloninger proposed that these traits functioned in an 

interactive fashion. For instance, as discussed further below, Cloninger proposed 

two types of alcohol misuse that were related to specific combinations of traits. 

Specifically, Type 1 alcohol abuse was proposed as being characterised by a late 

age of onset, occurred in both men and women, and characterised by low novelty 
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seeking, high harm avoidance and high reward dependence. Conversely, Type 2 

alcohol abuse was proposed as being characterised by an adolescent onset, male-

specific, and characterised by high novelty seeking, low harm avoidance, and low 

reward dependence. 

Despite the frequent use of Cloninger’s taxonomy in eating disorder and 

drug and alcohol research (outlined below), a number of problems have been 

identified. For instance, there have been problems with confirming the proposed 

number of factors underlying the theoretical model, and a lack of empirical 

evidence supporting the two-type classification of alcohol misusers (Ball, Tennen, 

& Kranzler, 1999; Cannon, Clark, Leeka, & Keefe, 1993; Earleywine, Finn, 

Peterson, & Pihl, 1992; Sannibale & Hall, 1998). Furthermore, although novelty 

seeking and harm avoidance independently predict dysfunctional eating and 

drinking, they do not appear to follow Cloninger’s predicted combinations (i.e., 

high novelty seeking, low harm avoidance); and reward dependence, despite the 

label referring to reward dependence, only assesses dependence on social approval 

to the neglect of other reinforcing stimuli. Given this emphasis on social 

dependence, rather that reward sensitivity per se, the reward dependence scale is 

generally less predictive of disordered behaviour, and is now rarely used in drug 

and alcohol research (e.g., Galen, Henderson, & Whitman, 1997). Nevertheless, 

Cloninger’s work and psychopathology research using his measures have 

established that a tendency to engage in approach behaviour is involved in the 

increased risk of hazardous drinking and dysfunctional eating. Further, harm 

avoidance and related constructs, such as trait anxiety and punishment sensitivity, 

have been found to characterise eating disordered women. There are now a 

number of studies in the substance misuse and disordered eating fields that have 

used the novelty seeking and harm avoidance scales of the Tridimensional 
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Personality Questionnaire (TPQ, Cloninger, 1987b) or the more recent 

Temperament and Character Inventory (TCI, Cloninger, Svrakic, & Przybeck, 

1993).  

Thus far, it has been demonstrated that at least three contemporary 

theorists have proposed dimensions of personality that could best be integrated 

within a paradigm focusing on the tendencies to approach rewarding stimuli and 

avoid punishing stimuli. However, the three theorists are somewhat distinct from 

one another, particularly in their conceptualisations of the approach dimension of 

all three models. Unlike measures of harm avoidance and punishment sensitivity, 

which appear to tap a uni-dimensional, anxiety-related trait, the approach 

dimensions of novelty seeking and reward sensitivity have been globally united 

under the rubric of “impulsivity”. However, there is growing consensus amongst 

researchers that “impulsivity” consists of multiple facets (e.g., Dawe & Loxton, 

2004; Jackson & Smillie, 2004; Miller, Joseph, & Tudway, 2004; Quilty & 

Oakman, 2004). Typical measures of impulsivity such as Cloninger’s novelty 

seeking and Eysenck’s Impulsivity scale of the I7 (in addition to other related 

concepts not reviewed here, such as Zuckerman’s Sensation Seeking and Barrett’s 

impulsivity) measure a distinct facet of approach behaviour from that proposed by 

Gray’s RST. Nevertheless, given that previous research into the comorbidity of 

alcohol misuse and disordered eating has typically used a variety of measures 

reflecting various facets of impulsivity and anxiety/behavioural inhibition, and 

that recent studies using specific measures of RST have shown similar results, for 

the purposes of this thesis, the following section will review personality traits 

broadly grouped under the general label of impulsivity/reward sensitivity and 

anxiety/punishment sensitivity.  

 



  49 

 

 

 

Evidence of impulsivity/reward sensitivity and anxiety/punishment sensitivity to 

alcohol misuse and dysfunctional eating 

Impulsivity/reward sensitivity and alcohol misuse  

A considerable research effort has revealed consistent evidence of 

personality differences in alcohol-misusing populations compared with non-

alcohol misusing groups. For instance, as shown in Table 4, there is now an 

extensive body of evidence of higher levels of impulsivity in those who misuse 

substances compared to those who do not. There is also a positive association 

between level of impulsivity and substance use and misuse, in both men and 

women, and across age groups (e.g., Ball et al., 1999; Battaglia, Przybeck, 

Bellodi, & Cloninger, 1996; Earleywine et al., 1992; Galen et al., 1997; Grau & 

Ortet, 1999; Knyazev, Slobodskaya, Kharchenko, & Wilson, 2004; Pidcock et al., 

2000; Sher et al., 2000; Sher, Wood, Crews, & Vandiver, 1995; Wills, Vaccaro, & 

McNamara, 1994; Wills, Windle, & Cleary, 1998). Scores on measures of novelty 

seeking or dimensions labelled as behavioural undercontrol (which include 

measures of novelty seeking, extraversion, psychoticism, impulsivity and 

psychopathic deviance) in childhood have been consistently found to predict an 

earlier age of alcohol use, and greater alcohol use and misuse in adolescence and 

adulthood (e.g., Cannon et al., 1993; Cloninger, Sigvardsson, & Bowman, 1988; 

Masse & Tremblay, 1997; McGue, Iacono, Legrand, & Elkins, 2001). 

Furthermore, there is some evidence for an impulsive nature to differentiate 

children of parents who abuse alcohol from children whose parents do not (Sher et 

al., 1991; Tarter et al., 2003), and those believed to be at risk of alcohol misuse 

due to the presence of a genetic marker for severe substance misuse (dopamine D2 

A1+ allele, Berman, Ozkaragoz, Young, & Noble, 2002).  
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Table 4 

Impulsivity/reward sensitivity and anxiety in drug and alcohol misusing populations 

Researchers Participants Measures  Results 

Cloninger et 
al. (1988) 

431 adopted boys and 
girls: assessed at age 11 
years and again at age 
27 years  

 

Personality: Rated by teachers at 
age 10-11; TPQ 

Substance use: Registration as 
alcohol abuser at age 27 

Boys high in NS and low HA scores 
predictive of alcohol abuse at age 27 

Sher et al. 
(1991) 

490 children of 
alcoholics and 
nonalcoholics 
 

Personality: TPQ 
Substance use: Frequency of use, 
DSM-III criteria 
 

NS significantly higher in children of 
alcoholics 
No difference in HA between children 
of alcoholics and non-children of 
alcoholics 

Earleywine et 
al. (1992) 

298 university students Personality: TPQ 
Substance use: MacAndrew Scale 
Quantity & frequency of alcohol 
use 
MAST 
 

High NS associated with alcohol use 
and problems 
No association between HA and alcohol 
use or problems 

Cannon et al. 
(1993) 

303 male inpatients in 
an alcohol treatment 
program 
 

Personality: TPQ 
Substance use: Other drug use 
Age of alcohol problems 
 

High NS associated with other drug use 
and age of onset of alcohol problems 
No association between HA and drug 
use or age of onset of alcohol problems 
 

Wills et al. 
(1994) 

 457 adolescents aged 
12-15 years 

Personality: TPQ, I7, SSS 
Substance use: Frequency of 
alcohol, tobacco and marijuana 
use, Episodes of binge-drinking 
 

High NS, Impulsivity and sensation 
seeking associated with greater 
substance use 
No bivariate correlation between HA 
and substance use 
Interaction effects: 
High NS, low HA and low RD 
associated with highest substance use 
 

Sher et al. 
(1995) 
 
 
 
 

583 college students Personality: TPQ 
Substance use: Quantity & 
Frequency of alcohol use, MAST 
 

NS correlated with alcohol use and 
problems 
HA correlated with alcohol problems 
but not with use 
No NS by HA interaction 

Battaglia et al. 
(1996) 

164 psychiatric 
outpatients and 36 
controls 
 

Personality: TPQ 
Substance abuse diagnosis (DSM-
III-R) 
 
 

Higher NS scores in men and women 
with alcohol abuse or substance abuse 
diagnosis  
No difference in HA 
 

Caspi et al. 
(1997) 

961 men and women at 
3yrs, 18yrs, an 21yrs 

Temperament at age 3: rated by 
objective examiners as 
undercontrolled, inhibited, 
reserved or well-adjusted 
Personality at 18: MPQ 
Negative and positive 
emotionality 
Substance use: Alcohol 
Dependent (DSM-III-R) 
 

Lower HA and constraint and higher 
negative emotionality (aggressive, 
alienated, stressed) at age 18 more 
likely to be alcohol dependent at age 21 
“Undercontrolled” at age 3 predictive 
of health risk behaviour at 21 
“Inhibited” not associated with later 
health risk behaviour  

Masse and 
Tremblay 
(1997) 

1034 boys over 9 years Personality: TPQ based on 
teacher rating at age 6 & 10 
Substance use: Age at 1st drug 
use, tobacco use and/or 
drunkenness based on self-report 
at ages 11, 12, 13, 14, 15 
 

High NS scores and low HA scores 
predicted early age of onset of 
drunkenness, drug use and smoking 
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Continued 
 
Galen et al. 
(1997) 

 
 
140 adolescent 
psychiatric inpatients 
aged 16-24 

 
 
Personality: TPQ 
Substance use: Quantity and 
frequency of alcohol  

 
 
High NS associated with alcohol use 
No association between HA and alcohol 
use 
No NS by HA interaction 
 

Wills et al. 
(1998) 
 

949 8th-grade school 
students 

Personality: TPQ 
Substance use: Frequency & 
Quantity of use of alcohol, 
tobacco, marijuana 

High NS associated with substance use 
(r = .28)  
High HA associated with substance use 
(r = .11) but drops to non-significance 
when NS and RD also included in 
regression 
NS by HA interaction: highest 
substance use in high NS, low HA 
adolescents 
NS seeking mediated by peer substance 
use 
  

Grau and 
Ortet (1999) 

149 non-alcoholic 
women aged 16-68 
years 

Personality: KSP (Spanish) 
Impulsive 
Sensation seeking 
Scales 
Substance use: Quantity and 
frequency of alcohol use 
 

Sensation Seeking and Impulsiveness 
subscale associated with frequency and 
quantity of alcohol use.  
No association between 
anxiety/inhibition with alcohol use 
 

Jorm et al. 
(1999) 
 

2,725 men and women 
from community (aged 
18-79) 

Personality: BIS/BAS Scales 
Substance use: AUDIT 

High BAS_FS and BAS_Drv scores 
associated with greater level of 
hazardous drinking 
No association between BIS and 
hazardous drinking 
 

Ball et al. 
(1999) 

357 in- and out-patients 
in substance abuse 
treatment programs 
183 Non-substance 
abusers from 
community 
 

Personality: TPQ 
Substance use: DSM-III-R 
diagnosis, ASI 

Individuals in treatment higher on NS 
and on HA than controls; Inpatients 
higher on NS & HA than outpatients 
Women in treatment higher on HA than 
men in treatment  

Sher et al. 
(2000) 

457 undergraduate 
students over 6 years 

Personality: TPQ 

Substance use: SUD, AUD 
diagnosis (DSM-III-R) 

High NS predictive of substance use 
disorder at baseline and 6-yr follow-up, 
even after controlling for the presence 
of other concurrent substance use 
disorders 
No association between HA and SUD 
or AUD at baseline or over 6 years 
(when control for baseline diagnosis) 
No significant NS by HA interaction 

 
Pidcock et al. 
(2000) 

770 Caucasian 
undergraduate women 
 

Personality: TPQ 
Substance use: SMAST 

High NS correlated with alcohol 
problems - (r = .24) 
High HA correlated with alcohol 
problems (r = .15) 
 

Mc Gue et al. 
(2001) 

1343 twin boys and 
girls assessed at age 11 
and followed-up at age 
14 
 

Personality: Rating by teacher 
report 
Substance use: Age of first drink 

Oppositionality, 
hyperactivity/impulsivity, and 
inattentiveness (i.e., disinhibition) at 
age 11 predicted drinking onset by age 
14 
Internalising traits not reported 
 

Loxton and 
Dawe (2001) 
 

232 high school girls Personality: BIS/BAS Scales 
Substance use: AUDIT 

BAS_FS and BAS_Drv associated with 
hazardous drinking (r = ..24) 
Negative association with BIS (r = -
.16) 
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Continued 
 
Shillington 
and Clapp 
(2002) 

 
 
1612 adolescents aged 
15-21 yrs 

 
 
Personality: Impulsivity Scale 
constructed by researchers (6 
items) 
Substance use: Frequency of 
alcohol & marijuana use  

 
 
Adolescents who used alcohol & 
marijuana were more impulsive than 
those who only used alcohol. 
Impulsivity score was also a significant 
predictor of severity of alcohol-related 
problems. 
 

Berman et al. 
(2002) 

203 boys ages 9-15 yrs 
(55% with paternal 
alcohol abuse) 

Personality: TPQ 
Substance use: At risk of alcohol 
abuse due to presence of genetic 
marker  
 

Higher NS in genetically at-risk boys, 
no difference in HA 
Significant positive association between 
NS and HA for at-risk boys 
No association between NS and HA in 
boys absent for genetic marker 
 

Johnson et al. 
(2003) 

1803 participants aged 
19-21 from community 

Personality: BIS/BAS Scales 
Interview 

Participants with a lifetime diagnosis of 
drug abuse/dependence or noncomorbid 
alcohol abuse/dependence were found 
to have significantly higher BAS-FS 
scores 
No association between BIS and drug 
or alcohol abuse/dependence  
 

Tarter et al. 
(2003) 

112 10-12 year yr old 
boys of fathers with 
and without a substance 
use disorder  (followed 
up at age 16 and 19) 

Personality: Neurobehaviour 
Disinhibition Measure ( teacher 
rating of  disruptive Behaviour ) 
at age 10-12 
Substance use: Frequency and 
quantity of substance use at 16 
SUD diagnosis & DUSI at 19 

Boys with paternal SUD scored higher 
on Neurobehaviour disinhibition than 
boys without parental SUD at baseline 
or follow-up  
Neurobehaviour disinhibition at 10-12 
did not predict substance use at 16 but 
was predictive of SUD and severity of 
drug problems at 19 yr. 
Neurobehavioural disinhibition at age 
16 (in addition to substance use and 
risk-status) predictive of SUD at 19 
 

Knyazev et al. 
(2004) 

4501 high school 
students 

Personality: GWPQ,EPQ 
Substance use: Frequency of 
alcohol, tobacco and drug use 

High BAS scores associated with  any 
substance use (r = .29) 
No association between BIS and 
substance use, but BIS moderated by 
gender 
- high BIS associated with substance 
use in boys and low BIS associated 
with substance use in girls 
 

 
Note. TPQ = Tridimensional Personality Questionnaire; NS = Novelty Seeking; HA = Harm Avoidance; RD = 
Reward Dependence; MAST = Michigan Alcoholism Screening Test; I7 = Eysenck I7 Impulsivity Scale; SSS= 
Zuckerman Sensation Seeking Scale; MPQ= Multidimensional Personality Questionnaire; KSP = Karolinska 
Scales of Personality; BAS = Behavioural Activation Scale; BIS = Behavioural Inhibition Scale; BAS-FS = BAS 
Fun Seeking Scale; BAS-Drv= BAS Drive scale; BAS-RR = BAS reward responsiveness scale; AUDIT = 
Alcohol Use Disorders Identification Test; ASI = Addiction Severity Scale; SUD = Substance use disorder; AUD 
= Alcohol use disorder; SMAST = Short version Michigan Alcoholism Screening Test; GWPQ= Gray-Wilson 
Personality Questionnaire (Revised); EPQ = Eysenck Personality Questionnaire.  
 
Parts of this table have been also been reported in “ Reward drive and rash impulsiveness as dimensions of 
impulsivity: Implications for substance misuse” by S. Dawe, M.J. Gullo and N.J. Loxton, 2004, Addictive 
Behaviors, 29, pp. 1392-1393. Copyright 2004 by Elsevier Science Ltd. Adapted with permission as per 
Elsevier’s copyright agreement with authors’ use of copyright material in theses and dissertations (downloaded 
from http://authors.elsevier.com  26 September, 2004).  
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 A strong desire to consume alcohol is a distinctive characteristic of alcohol 

dependence, with heavy drinkers reporting greater craving and urge to drink 

following exposure to cues associated with past alcohol use (Carter & Tiffany, 1999; 

Drummond, 2000; Glautier & Drummond, 1994). Indeed, recent conceptualisations 

of the vulnerability to relapse in abstinent, alcohol-dependent individuals are heavily 

focused on the heightened salience of alcohol-related cues, and a conditioned drive to 

seek out alcohol after exposure to such cues, despite adverse consequences (e.g., 

Breiner, Stritzke, & Lang, 1999; Robinson & Berridge, 2001). Given that substance 

misuse has a significant appetitive component, and involves, in part, brain reward 

circuitry that is also implicated in reward-driven approach behaviour, recent research 

in the drug and alcohol field has focussed on assessing the relationship between 

specific measures of RST and substance misuse. Again, as shown in Table 4, 

research using specific measures of reward sensitivity has indeed found positive 

associations between alcohol misuse and various measures of reward sensitivity. For 

instance, using community samples, Jorm et al. (1999) found reward sensitivity 

correlated with increased level of hazardous drinking, whilst Johnson, Turner and 

Iwata (2003) found heightened reward sensitivity to differentiate between 

respondents with a lifetime alcohol use disorder from those without (after controlling 

for comorbid anxiety). Similarly, Loxton and Dawe (2001) and Knyazev, 

Slobodskaya, Kharchenko, and Wilson (2004) found high reward sensitivity to be 

associated with increased hazardous drinking in samples of high school students. 

Further, Franken (2002) found drinkers with higher scores on a measure of reward 

sensitivity reported greater cravings and urge to drink following exposure to 

photographs of alcoholic beverages, than those with low reward sensitivity scores. 

Such findings provide preliminary support for the role of Gray’s BAS in mediating 
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approach behaviour and urge to drink in heavy drinkers following exposure to 

alcohol-related cues 

Although many of the studies in Table 4 have used primarily male samples, 

there is now sufficient evidence finding greater impulsivity/reward sensitivity in 

female problem drinkers, to suggest that the association between impulsivity and 

substance misuse is unlikely to be a male-specific phenomenon (Battaglia et al., 

1996; Grau & Ortet, 1999; Knyazev et al., 2004; Pidcock et al., 2000; Wills et al., 

1994). Indeed, Knyazev et al. failed to find any gender differences in the relationship 

between reward sensitivity and substance use in a sample of high school students. In 

sum, impulsivity and reward sensitivity (regardless of specific conceptualisation and 

measures used) appear to be key components associated with increased risk of 

alcohol use and related problems in both men and women, and across age groups.  

Impulsivity/reward sensitivity and binge-eating/purging 

Traits defined as impulsive or novelty-seeking have also been found in 

women with eating disorders, most notably women who engage in binge-

eating/purging behaviour, as compared with non-disordered women, and women who 

engage in primarily restrictive eating (e.g., Battaglia et al., 1996; Brewerton, Hand, 

& Bishop, 1993; Bulik, Sullivan, McKee, & Weltzin, 1994; Vitousek & Manke, 

1994).  As shown in Table 5, there is growing empirical evidence of heightened 

impulsivity, as measured by a range of instruments, distinguishing women diagnosed 

with binge-purge anorexia, bulimia and BED, and non-eating disordered women, in 

clinical and non-clinical settings (e.g., Brewerton et al., 1993; Claes, Vandereycken, 

& Vertommen, 2002; Fassino et al., 2002; Fischer, Smith, & Anderson, 2003; 

Vervaet, Audenaert, & van Heeringen, 2003). Heightened impulsivity in women with 

diagnosable eating disorders compared with non-disordered women, has been 



  55 

 

 

mirrored by correlational research that has found a positive relationship between 

scores on measures of impulsivity and severity of scores on various self-report 

measures of disordered eating symptomology (Diaz Marsa, Carrasco, & Saiz, 2000; 

Fischer et al., 2003; Vervaet et al., 2003). For instance, scores on specific measures 

of bulimia (e.g., the Bulimia scale of the EDI) have been found to correlate with 

novelty seeking in a sample of eating disordered women (including restricting AN, 

binge-purge AN, bulimia and BED, Vervaet et al., 2003) and to be associated with 

greater numbers of co-occurring impulsive behaviours in both clinical and non-

clinical samples of women with bulimia (Penas-Lledo, Vaz, Ramos, & Waller, 2002; 

Penas-Lledo & Waller, 2001). Such findings suggest that impulsivity is related to 

dysfunctional eating, especially binge/purging behaviour. 
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Table 5 

Impulsivity and anxiety in women who binge-eat/purge, with and without co-occurring alcohol-use 

problems 

Investigators Participants Measure of 
personality 

Measure of 
disordered eating/ 
hazardous 
drinking 

 

Results 

Brewerton et al. 
(1993) 

147 ED women in 
treatment (27 R-
AN, 10 AN-BP, 
110 BN) 

350 non-ED 
women 

 

TPQ Eating disorder 
diagnosis  

(DSM-III-R)  

 

Novelty-seeking: Control = R-AN 
< AN-BP = BN  

Harm avoidance: Control < R-AN 
= AN-BP = BN 

Lacey (1993) 
 
 

112  normal 
weight women 
with BN 

Frequency 
of 
“impulsive 
acts” 

BN diagnosis  
(DSM-III-R) 

25%  hazardous drinking, 21% 
used drugs 
40% either drank heavily, used 
drugs, overdosed regularly, or 
regularly cut themselves 
Of these, 80% engaged in at least 
three self-destructive acts 
 

Bulik et al. 
(1994) 

9 BN only women 
in treatment   
13 Comorbid BN 
and AUD women 
in treatment  
Community 
norms on 
personality 
measures 
 

TPQ BN and/or AUD 
diagnosis  
(DSM-III-R) 

Novelty-seeking: Community 
norms < BN < Comorbid 
Harm avoidance: Community 
norms < BN = Comorbid 

Battaglia et al. 
(1996) 

164 Psychiatric 
outpatients 
35 non-disordered 
controls  
 

TPQ Eating disorder 
diagnosis  
(DSM-III-R) 
  

NS higher in patients with eating 
disorder diagnosis  
HA higher in patients with eating 
disorder diagnosis  

Bulik, Sullivan 
et al. (1997b) 

114 women with 
bulimia in 
treatment; no 
controls 
 
 

TCI BN diagnosis  
(DSM-III-R) 

NS higher in Comorbid women 
than women with bulimia 
No difference between groups on 
HA 

Diaz Marsa et 
al. (2000) 

72 outpatient 
women with an 
eating disorder 
diagnosis 
30 non-eating 
disorder high 
school girls and 
college women 

TCI 
Barrett 
Impulsivity 
Scale 
Impulsivity 
scale of 
KPQ 

Eating disorder 
diagnosis 
(DSM-IV) 
 
BITE 

No difference between controls 
and ED women on NS 
ED women significantly higher 
on HA than controls 
Binge-purging AN and women 
with bulimia significantly higher 
on HA than restricting AN 
women 
No difference between ED 
women on NS 
Scores on binge-eating measure 
associated with HA scores 
Scores on binge-eating measure 
associated with greater scores on 
impulsivity measures 
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Continued 
 
Rossier, 
Bolognini, 
Plancherel and 
Halfon (2000) 
 

 
 
79 eating 
disordered women 
62 control women 

 
 
SSS 

 
 
Eating disorder 
diagnosis  
(DSM-IV) 

 
 
Binge-eating women score higher 
on sensation seeking than controls 
Controls higher on sensation 
seeking than restricting AN 
women 
 

Loxton and 
Dawe (2001) 
 

232 high school 
girls 

BIS/BAS 
Scales 

Drive for thinness 
scale of the EDI 

High scores on BAS scales 
associated with greater 
dysfunctional eating 
High scores on BIS scale 
associated with greater 
dysfunctional eating 
BAS: non-disorders < 
dysfunctional eating=hazardous 
drinking=comorbid 
BIS: hazardous drinking 
<dysfunctional eating=comorbid 
 

Farmer et al. 
(2001) 
 

34 binge-eating 
women 

Behavioural 
task of 
reward 
sensitivity 

BN or EDNOS 
diagnosis (DSM-
IV) 

Greater frequency of binging 
associated with greater reward 
sensitivity in women with bulimia 
(r = .38) 
Greater frequency of purging 
associated with greater reward 
sensitivity (r = .44) 
 

Penas-Lledo 
and Waller 
(2001) 
 

53  undergraduate 
women 

IBS BITE High scores on the BITE  were 
associated with greater thoughts 
of self-harm, alcohol 
consumption, suicidal impulses 
and drug use 
 

Penas-Lledo et 
al. (2002) 
 

30 BN outpatient 
women 

IBS BITE Higher scores on the BITE 
associated with “Externally 
directed” impulsive behaviour 
(i.e., promiscuity, risk taking 
behaviour, theft, DUI, stealing, 
reckless driving and impulsive 
spending) 
 

Claes et al. 
(2002) 

56 ED women in 
treatment  
(Restricting AN, 
BN) 
102 Non-ED 
University women 

I7 
Leiden 
Impulsivity 
Scale 
Dutch 
measure of 
personality 
disorder 
diagnosis 
and traits 
 

Eating disorder 
diagnosis (DSM-
IV) 

I7 Impulsivity Scale:  R-AN < BN 
BPD:  Control  = R-AN < BN 
Leiden Imp Scale: Control  = R-
AN < BN 
Impulsivity scores greater in BN 
than control women or R-AN 
women even  after controlling for 
BPD score 
 

Fassino et al. 
(2002) 

ED women in 
treatment  
(70 R-AN, 71 AN 
binge-purge, 102 
BN) 
100 Non-ED 
university women 
 

TCI Eating disorder 
diagnosis (DSM-
IV) 

Novelty-seeking: Control =R-AN 
< AN-BP = BN 
Harm avoidance: Control<R-AN 
= AN-BP = BN 

Vervaet et al. 
(2003) 

272 ED women in 
treatment 
(R-AN, AN-BP, 
BN)  

TCI EDI Novelty-seeking: R-AN < AN-BP 
= BN 
Harm avoidance: R-AN = AN-BP 
= BN 
Bulimia scale score corr .26 with 
NS 
Drive for Thinness corr .30 with 
HA 
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Continued  
 
Fischer et al. 
(2003) 
 

 
 
291 college 
women 
 

 
 
Impulsivity 
facet and 
Deliberation 
facets of the 
NEO-PIR 
 

 
 
BULIT-R 
 
 

 
 
Impulsivity positively associated 
with bulimia symptoms 
 
 
 
 

Kane et al. 
(2004) 
 

22 women with 
BN diagnosis  
23 women with 
BN and AUD 
diagnosis 
21 control women 

BIS/BAS 
Scales 
17 
STAI 
Behavioural 
measure of 
BAS 
(CARROT) 

BN or AUD 
diagnosis (DSM-
IV) 

BN and Comorbid women higher 
on BAS_RR , I7, and CARROT 
than controls 
Comorbid women higher on I7 
than women with bulimia 
BN higher on BIS than Comorbid 
and controls 
Comorbid and BN higher on state 
anxiety than controls 
 

 
Note.  R-AN= restricting anorexia; BN= bulimia; AN-BP= binge-purging anorexia; Comorbid = comorbid 
(alcohol and dysfunctional eating); TPQ = Tridimensional Personality Questionnaire; TCI = Temperament 
and Character Inventory; KSP = Karolinska Scales of Personality; NS = Novelty Seeking; HA = Harm 
Avoidance; BITE = Bulimia Investigatory Test- Edinburgh;  SSS = Zuckermen Sensation seeking Scale; BAS 
= Behavioural Activation Scale; BIS = Behavioural Inhibition Scale; BAS-FS = BAS Fun Seeking Scale; 
BAS-Drv= BAS Drive scale; BAS-RR = BAS reward responsiveness scale; EDI = Eating Disorders 
Inventory; EDNOS = Eating Disorder Not Otherwise Specified; IBS = Impulsive behaviours Scale; I7 = 
Eysenck I7 Impulsivity Scale; BULIT-R = Bulimia Test revised; NEO-PIR = Revised NEO personality 
inventory; AUD = alcohol use disorder; STAI= Speilberger State-trait anxiety inventory, CARROT = Card 
Arrangement Reward Responsiveness Objective Test.  
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Women who binge-eat have also been found to engage in an approach 

response when exposed to binge-cues (Bulik, Lawson, & Carter, 1996; LeGoff, 

Leichner, & Spigelman, 1988). For example, Staiger, Dawe and McCarthy (2000) 

found women meeting criteria for bulimia nervosa reported greater stress, loss of 

control, and urge to binge, following exposure to the sight, smell and taste of food 

cues, than controls. Similarly, Fedoroff, Polivy, and Herman (1997) found 

restrained eaters to eat significantly more food  (pizza), following exposure to the 

smell of food and after thinking about food, than non-restrained eaters. There was 

no difference in food intake between the two groups in the absence of pre-

exposure to food cues. Such findings suggest that women with bulimia and 

restrained eaters are more sensitive to, and more responsive to food cues, than 

non-eating disordered women.  

In light of such findings, recent research in the eating disorders has begun 

to focus on reward sensitivity of women with diagnosed eating disorders, and 

women who score high on measures of dysfunctional eating. For example, Loxton 

and Dawe (2001) found reward sensitivity to correlate with higher levels of 

dysfunctional eating in adolescent girls. Similarly, Davis and Woodside (2002) 

found women with bulimia to be more reward sensitive than restricting-only 

anoretic women. Furthermore, recently Davis, Strachan and Berkson (2004) found 

reward sensitivity to be associated with greater emotional overeating and greater 

body weight, whilst Nederkoorn, Van Eijs and Jansen (2004) found restrained 

eaters to score higher on the BAS scales than non-restrained eaters.  Finally, 

women who met criteria for bulimia have been found to perform faster in a card-

sorting task under the rewarded condition than non-disordered women (Kane et 

al., 2004).  Thus, there is some evidence supporting the proposition that 
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impulsivity and reward sensitivity are common to both alcohol misuse and 

binge/purging behaviour. 

Impulsivity/reward sensitivity and comorbidity 

It has been argued that extreme impulsivity may be a key component 

distinguishing women with bulimia only from women with comorbid bulimia and 

alcohol use disorders (Bulik & Sullivan, 1998; Lilenfeld et al., 1997). Indeed, as 

shown in Table 5, women with co-occurring bulimia and alcohol use disorders 

tend to score higher on measures of impulsivity than bulimia-only women (Bulik, 

Sullivan et al., 1997b; Bulik et al., 1994; Kane et al., 2004). Furthermore, a 

subgroup of women with bulimia who engage in a range of impulsive behaviour, 

including substance abuse has been identified (Lacey, 1993; Penas-Lledo & 

Waller, 2001). Lacey (1993) and Lacey and Evans (1986) have suggested that 

some eating disordered women may be categorised into a “multi-impulsive” 

subgroup. Women in this subgroup are characterised by engaging in a range of 

rash, impulsive behaviours including suicide attempts, shoplifting and sexual 

promiscuity. Indeed, Bulik and Sullivan (1998) suggest that impulsivity may be 

one aspect that differentiates women with bulimia who abuse alcohol from those 

bulimic women who do not.  

Many studies investigating impulsivity in women with bulimia frequently 

fail to control for comorbid substance misuse. Thus, it could be argued that 

heightened impulsivity in women with co-occurring bulimia and alcohol use 

disorders may be due to heightened impulsivity inherent in alcohol misusers. 

However, as shown in Table 5, impulsivity is still elevated in women with 

bulimia, or in those who score high on measures of dysfunctional eating, than 

non-disordered women, even after controlling for co-occurring alcohol misuse 

(Bulik et al., 1994; Kane et al., 2004; Loxton & Dawe, 2001). This suggests that 
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heightened impulsivity in women with bulimia is not simply due to the inclusion 

of alcohol misusing women with bulimia.  

It has also been suggested that comorbidity may simply reflect borderline 

personality pathology. However, despite higher rates of borderline personality 

disorder in comorbid women (compared with bulimia only women) it has been 

argued that high rates of borderline personality disorder likely reflects an artefact 

due to overlapping diagnostic criteria, and/or reflects the heightened impulsivity 

evident in both disorders (Wolfe & Maisto, 2000). Indeed, Claes et al. (2002) 

found greater impulsivity in women with bulimia than restricting-anorexia, or 

control women, even after controlling for borderline traits. Given that a diagnostic 

label is descriptive rather than explanatory, the focus on causal mechanisms, such 

as impulsivity/reward sensitivity is likely to prove the more fruitful approach to 

explicating disordered eating, alcohol misuse and the comorbidity between the 

two. 

Thus far, it appears that high levels of impulsivity/reward sensitivity are 

common to both alcohol misuse and binge-purging behaviour. Furthermore, 

research investigating women with bulimia alone versus women with both bulimia 

and who misuse alcohol, have found even greater levels of impulsiveness in 

comorbid women (although women with bulimia alone also show higher 

impulsivity than non-eating disordered women). Therefore, while an impulsive 

nature increases the risk of dysfunctional eating, having an extremely impulsive 

nature also increases the risk of impulse-control-related comorbid disorders, such 

as drug and alcohol misuse. 

Anxiety/punishment sensitivity and dysfunctional eating  

One area of neglect in the study of comorbidity of eating disorders and 

alcohol misuse is investigating how women who misuse alcohol differ from 
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comorbid women. This paucity of research is likely due to the overwhelming 

exploration of this comorbidity from eating disorder researchers, who have 

focussed on how comorbid women differ from women with eating disorders only. 

However, the one study that has explicitly examined differences between 

comorbid girls and hazardous drinking girls found differences in punishment 

sensitivity; girls scoring high on measures of dysfunctional eating (with or 

without scoring high on hazardous drinking) were significantly more punishment 

sensitive that hazardous drinking only girls (Loxton & Dawe, 2001). The authors 

concluded that whereas impulsiveness/reward sensitivity may be a common risk 

factor for alcohol misuse and dysfunctional eating, punishment sensitivity 

differentiates dysfunctional eating adolescent girls (with or without co-occurring 

alcohol problems) from those who drank at a hazardous level only. This finding 

tentatively suggests that heightened punishment sensitivity/anxiety plays a role in 

disordered eating, and less of a role in hazardous drinking alone.  

In line with this proposal, there is considerable evidence that dysfunctional 

eating women score higher than controls on measures conceptually similar to 

punishment sensitivity, such as trait anxiety and harm avoidance (e.g., Battaglia et 

al., 1996; Brewerton et al., 1993; Diaz Marsa et al., 2000; Fassino et al., 2002; 

Nederkoorn et al., 2004; Vervaet et al., 2003; Vitousek & Manke, 1994). 

Furthermore, as shown in Table 5, heightened anxiety appears to be related to 

dysfunctional eating, regardless of comorbid alcohol misuse; women with both 

bulimia and alcohol use disorders show similarly high levels of anxiety and harm 

avoidance as bulimia-only women (Bulik, Sullivan et al., 1997b; Bulik et al., 

1994; Kane et al., 2004). Thus, dysfunctional eating women, particularly binge-

purging women, seem to be characterised as both impulsive/reward sensitive and 

anxious/punishment sensitive. This may be reflected in the tendency to engage in 
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both approach and avoidance behaviour, such as behaviour evident in the binge-

purge cycle of bulimia (Klump, McGue, & Iacono, 2002).  

Anxiety/punishment sensitivity and alcohol use disorders 

The negative association between punishment sensitivity and hazardous 

drinking (after controlling for dysfunctional eating) found by Loxton and Dawe 

(2001), is somewhat contrary to research in the drug and alcohol field that has 

found a high comorbidity between anxiety disorders and substance misuse 

(Kushner, Abrams, & Borchardt, 2000). For instance, a diagnosis of alcohol 

dependence is approximately three-to-four times more likely in women with a 

lifetime diagnosis of panic disorder, social phobia, generalised anxiety disorder, 

simple phobia or agoraphobia, than women without such history. Alcohol abuse is 

less predictive, with an approximate doubling of risk, for women with social 

phobia, simple phobia or the presence of any anxiety disorder (Kessler et al., 

1997). The temporal onset of anxiety disorders and alcohol use disorders is still a 

point of debate, with current research suggesting that either may act as a 

predisposing factor for the other (i.e., for some individuals, alcohol is used as a 

means to alleviate very high anxiety, whilst for others, anxiety is a consequence of 

chronic alcohol abuse, Kushner, Sher, & Erickson, 1999). As such, the etiological 

relationship between alcohol misuse and anxiety disorders is somewhat complex, 

and likely reflects gender, and age of onset, differences. For example, women are 

more likely to develop an anxiety disorder prior to the development of alcohol use 

disorder, whilst men are likely to develop an anxiety disorder following substance 

abuse (Kushner et al., 2000).  

Similarly, researchers using Cloninger’s constructs have consistently noted 

that, despite the robust relationship between novelty seeking and problem 

drinking, the relationship between harm avoidance and alcohol misuse is far less 
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stable. For example, as shown in Table 4, in some samples low harm avoidance 

was related to an increased risk of alcohol misuse (Caspi et al., 1997; Cloninger et 

al., 1988; Masse & Tremblay, 1997). In other samples, high harm avoidance was 

related to alcohol problems (Ball et al., 1999; Pidcock et al., 2000; Sher et al., 

1995; Wills et al., 1998). Further still, in the vast majority of studies that included 

measures of harm avoidance or punishment sensitivity, there was no direct 

association between trait anxiety and alcohol misuse, or risk for alcohol abuse 

(Berman et al., 2002; Caspi et al., 1997; Earleywine et al., 1992; Galen et al., 

1997; Grau & Ortet, 1999; Johnson et al., 2003; Knyazev et al., 2004; Sher et al., 

2000; Sher et al., 1991; Wills et al., 1994). 

Given such mixed results, it has been suggested that lack of clarity as to 

the relationship between trait anxiety and alcohol misuse, may be due to the use of 

heterogenous samples of men and women, and differing age groups. For instance, 

studies finding low anxiety to be associated with alcohol misuse have typically 

used adolescent males or young men, whilst studies finding high anxiety to 

increase the risk of alcohol problems, have typically used older participants, and 

mixed samples of men and women. It is highly probable that unlike impulsivity, 

which appears to have a strong direct effect on alcohol misuse, a combination of 

variables affects the relationship between level of trait anxiety and risk of alcohol 

misuse. For example, in a recent study using specific measures of Gray’s 

punishment sensitivity, Knyazev et al. (2004) found an interaction between scores 

on the BIS scale and gender on alcohol use in a large sample of high school 

students. Specifically, high punishment sensitivity was associated with increased 

substance use in boys, whereas low punishment sensitivity was related with higher 

substance use in girls. Subsequent analyses showed that substance use was 

influenced by the number of occasions in which participants were offered drugs or 
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alcohol. While there was no difference between high and low punishment 

sensitive boys, the more behaviourally inhibited girls were less likely to be offered 

drugs or alcohol compared with less punishment sensitive girls. Thus, individual 

differences in punishment sensitivity protected some girls from access to drugs, 

but not boys. In addition to gender differences, another interaction that has been 

suggested as moderating the effect of an anxious temperament and alcohol misuse 

is the combination of anxiety and impulsivity in predisposing various individuals 

to substance misuse. Indeed, Cloninger (1987a), who offered one of the most 

influential subtype theories of alcohol misuse, adopted such a viewpoint.  

The heterogeneity of those who misuse alcohol has been well noted, 

resulting in various attempts to define subgroups of alcohol misusing individuals. 

One of the earliest attempts was Cloninger (1987b) who proposed two types of 

alcohol dependence. Based on studies of adopted children, Cloninger proposed 

one type of alcohol misuse (Type 1) as environmentally influenced, to have a later 

onset, equally common in men and women, and to be characterised by heightened 

anxiety and low impulsivity. The other type (Type 2) was proposed as genetically 

influenced, to have an earlier onset, more likely to be found in men, and to be 

characterised by heightened impulsivity and low anxiety. Notably, in these 

subtypes, there is an interaction between the personality traits of impulsivity 

(novelty-seeking) and anxiety (harm avoidance). Indeed, as shown in Table 4, 

there has been some evidence that (typically male) adolescents who are high in 

novelty-seeking and low in harm avoidance show the highest use and misuse of 

drugs and alcohol (Cloninger et al., 1988; Wills et al., 1994; Wills et al., 1998). 

However, other studies using women and wider age ranges (including adolescents, 

young adults and “sons of alcoholics”) have failed to support Cloninger’s model 

(Galen et al., 1997; Irwin, Schuckit, & Smith, 1990; Sannibale & Hall, 1998; 
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Schuckit, Irwin, & Mahler, 1990; Sher et al., 2000; Sher et al., 1995). Indeed, 

some recent studies have found high novelty seeking and high harm avoidance to 

be associated with the most severe alcohol problems. For example, using cluster 

analysis, Bau and Salzano (1995) found a subgroup of substance-dependent men 

who were high in both novelty seeking and harm avoidance had an early onset of 

alcohol problems, were more stressed and had the poorest treatment outcome. 

Moreover, in a recent study, the highest risk of alcohol use problems was found in 

boys who were high on impulsivity and high on anxiety (Berman et al., 2002).  

Whilst there is still debate as to the validity of Cloninger’s two-group 

alcohol subtypes, there is sufficient evidence to support the notion of differing 

subgroups of alcohol misusers based on varying combinations of personality, 

particularly when gender is taken into account. For instance, using cluster 

analysis, and accounting for gender differences, in a large sample of alcohol 

dependent individuals, Del Boca and Hesselbrock (1996) found four distinct 

subtypes of drinkers. Two subtypes had a generally even mix of men and women 

and lay at the polar ends of the severity continuum of alcohol misuse: “high-risk, 

high-severity” drinkers and “low-risk, low-severity” drinkers. Specifically, “high-

risk, high-severity” drinkers were similar in composition to Cloninger’s Type 2 

subtype, i.e., characterised by early age of onset, poly-substance abuse, and 

antisocial personality traits. With marginally more women than men, “low-risk, 

low-severity” drinkers were characterised by relatively low alcohol involvement, 

little polydrug use, and low levels of anxiety. The remaining two subtypes, 

showed considerable gender differences. “Externalizers” were predominantly 

older males characterised by high alcohol involvement, moderate levels of anxiety 

and polydrug use, and the presence of antisocial traits. On the other hand, the 

fourth group, “internalizers” were predominantly older females, less likely to be 
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polydrug users, and showed extremely high levels of anxiety, and low levels of 

antisocial traits. Although there appears to have been little empirical work 

validating Del Boca’s typology, such findings suggest heterogeneity in individuals 

who abuse alcohol; anxiety plays a key role for some women and less of a role for 

others.  

Examination of subgroups such as that proposed by Cloninger (1987) and 

Del Boca and Hesslebrock (1996), in which differing levels of anxiety appear to 

play key roles, may help understand the inconsistent results when examining 

studies of anxiety and alcohol abuse in samples that include mixtures of men and 

women. In relation to the aims of this thesis, it is female-related subgroup 

differences, such as that suggested by Del Boca and Hesslebrock that may allow 

some insight into fundamental differences between women with alcohol problems 

only, and those women with alcohol problems and dysfunctional eating. Based on 

the heightened level of anxiety in some alcohol-misusing women and the low 

level in others, and that an anxious temperament has been consistently found in 

dysfunctional eating women, it is proposed that heightened anxiety/punishment 

sensitivity may distinguish hazardous drinking only women from comorbid 

women. More specifically, it is proposed that comorbidity between the two 

disorders may reflect a subgroup of hazardous drinking women with heightened 

anxiety, who may be at greater risk of developing other anxiety-related 

psychopathologies, including disordered eating, in addition to their drinking 

problem. 

 The application of RST to hazardous drinking and dysfunctional eating   

There is now growing evidence of 1) heightened impulsivity/reward 

sensitivity in disordered eating and hazardous drinking women, and 2) a strong 

approach component to alcohol misuse and binge-eating/purging particularly in 
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response to rewarding cues. Thus, it is proposed that women with high BAS 

reactivity are more prone to engage in approach behaviour, and experience 

positive affect, in situations with cues for reward, such as in the presence of 

drug/binge cues. Heightened reward sensitivity may be a common vulnerability to 

both disordered eating and alcohol misuse. On the other hand, Gray’s anxiety 

dimension is involved in the inhibition of behaviour, increased arousal, and 

increased attention in response to conditioned cues of punishment (Gray, 1982). 

Heightened anxiety in eating disordered populations may reflect, in part, an 

inherent sensitivity to potential punishment associated with a high body weight, 

and subsequent attempts to restrict (inhibit) food intake to avoid punishment. As 

discussed, at least two studies have supported the utility of RST, especially reward 

sensitivity, in exploring similarities and differences in women with co-occurring 

dysfunctional eating and hazardous drinking. This supports the use of RST, and 

specific measures of RST, in further researching dysfunctional eating, hazardous 

drinking and comorbidity in at-risk populations. 

Before proceeding to the next chapter, it should be noted that whilst this 

thesis argues that those with high reward sensitivity (i.e., an overactive BAS) are 

more likely to abuse drugs and binge-eat, an alternative perspective argues that 

those low in reward sensitivity are at greater risk of substance misuse.  Dubbed the 

Reward Deficiency Syndrome (RDS), proponents of this perspective argue that 

individuals are predisposed to abuse substance due to an underactive reward 

pathway (see Noble, 2003). According to the RDS hypothesis the presence of a 

particular recessive gene (the A1 allele of the DRD2 gene) in those at risk of 

alcohol misuse, and other addictive behaviours, is associated with fewer D2 

dopamine (DA) receptors in the nucleus accumben (NA). The reduction of such 

receptors, and thereby lower dopamine levels in the brain’s “reward centre”, 
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results in abnormal craving for reinforcing substances (Blum, Cull, Braverman, & 

Comings, 1996). There has been support for the greater presence of the A1 allele 

in substance misusing populations and those at risk for substance abuse (Noble, 

2003; Young, Lawford, Nutting, & Noble, 2004). Further, there is evidence of 

decreased D2 dopamine receptor density in alcohol dependent individuals. For 

example, human studies using neuroimagery techniques have found a lower 

density of striatal dopamine receptors in alcohol dependent individuals compared 

with normal controls (Noble, 1996). Similarly, rats bred with a high preference for 

alcohol exhibit lowered levels of extracellular dopamine and fewer dopamine 

receptors in the reward areas of the brain (McBride, Chernet, Dyr, Lumeng, & Li, 

1993). Thus, according to the RDS proposal, hypoactive DA activity increases the 

risk for drug and alcohol abuse, as well as increased novelty-seeking. 

Findings supporting the RDS hypothesis are difficult to reconcile with the 

current hypothesis that those with a more sensitive BAS reflects overactive 

dopaminergic pathways. According to the RST perspective, high BAS individuals 

are proposed as having a lower threshold for the release of dopamine in the NA 

resulting in greater dopaminergic firing in response to reward cues. There is 

evidence supporting increased DA release in response to primary rewards, and 

more notably, in response to conditioned reward cues (Pickering & Gray, 1999; 

Schultz, 1998). How then does RST marry this proposal with the findings of 

lower DA as proposed by the RDS hypothesis? Although research into both the 

neuropsychology of addiction and personality is in its infancy, there are a number 

of possible explanations to resolve this paradox. One hypothesis is that RDS and 

RST focus on two alternative motivational pathways to the same sensation-

seeking/drug-using outcome. Specifically, as per the RDS hypothesis, those with 

low DA availability (perhaps due to the presence of the A1 allele) use reinforcing 
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substances to alleviate an innate anhedonic state (i.e., negative reinforcement). On 

the other hand, those with greater DA availability (i.e., overactive BAS) are 

argued as more likely to use substances for enhanced hedonic effect (i.e., positive 

reinforcement). A recent study lends some support this hypothesis with novelty-

seeking in boys with the “risky” A1 allele to be associated with heightened 

negative affect, whilst novelty-seeking in boys without the A1 allele to be 

associated with low negative affect (Berman et al., 2002).  Based on these 

findings the authors proposed that for those boys without the A1 allele  “novelty 

seeking provides positive reinforcement, or the fulfilment of appetitive drives. In 

contrast, novelty-seeking in those with the A1+ allele appears to include a 

negative reinforcement or self-medicating function” (Berman et al. 2002, p. 867). 

Although this study is not a direct test of the above hypothesis, it suggests the 

motivational value of reinforcing substances and novelty-seeking may reflect 

disparate neural functioning.   

Davis and colleagues have similarly argued for a curvilinear relationship 

between DA release and addictive behaviour, with individuals at both the high and 

low DA ends of the continuum prone to seek out rewarding substances (Claridge 

& Davis, 2003; Davis, Strachan et al., 2004). On the one hand, they also note the 

evidence supporting the RDS hypothesis and, in like fashion, propose that low 

levels of DA release predispose vulnerable individuals to abuse substances in 

order to compensate for low dopamine availability and negative affect. On the 

other hand, as argued above, they also note evidence supporting high reward 

sensitivity as increasing the risk for substance abuse, hypothesising that those with 

high reward sensitivity initiate drug use/overeating due to greater hedonic effect. 

However, they further cite evidence that chronic use of substances that activate 

dopamine release (including the consumption of palatable foods) results in 1) 
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down-regulation of DA receptors in the post-synaptic cell and chronically low DA 

activity in abstinent states (so that initially high reward sensitive individuals 

behave more like reward deficient individuals), and 2) the development of greater 

salience of cues associated with reinforcing substances, resulting in a greater 

cravings in the presence of such cues (see Robinson & Berridge, 2001; 2003 for 

comprehensive reviews). Thus, Davis Strachan et al. propose that those with an 

underactive DA system abuse substances in order to boost innately low baseline 

DA, whilst those with an overactive DA system initially experience greater 

reward response to drug cues and progress to chronic drug use due to down-

regulation of the DA system and heightened incentive salience.  

Given the above it may be argued that RDS and RST perspectives are not 

incompatible but rather that each perspective focuses on a polar end of a 

continuum of dopamine release, with both high and low DA functioning proposed 

as increasing the risk to experiment with, and perhaps abuse, reinforcing 

substances. Indeed, research in the neuroscience and the behavioural genetics 

fields is currently focusing on differing levels of dopamine functioning (amongst 

other neural substrates) on increased risk of substance abuse and personality traits 

(e.g., Berman et al., 2002; Young et al., 2004). Thus, whilst it appears that the 

mesolimbic dopamine system is involved in the acutely reinforcing effects of drug 

and alcohol use, and the reinforcing properties of food, the specific role the 

dopaminergic pathways play in the predisposition to use and misuse reinforcing 

substances remains unclear. However, regardless of the biological underpinning of 

reward sensitivity and addictive behaviour, as just reviewed above, there is 

overwhelming support for high (rather than low) levels of impulsivity/reward 

sensitivity in those who misuse alcohol and those women with dysfunctional 

eating; at least when measured at the personality level. Given the general lack of 
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understanding of the exact biological mechanisms involved in addictive behaviour 

or reward sensitivity, and the focus of this thesis on reward sensitivity at the 

personality and behavioural levels rather than the biological level, reward 

sensitivity in this thesis will refer to self-reported reward sensitivity and motivated 

approach to rewarding stimuli. It is likely that research in the neuroscience area 

will better articulate precise mechanisms in which biological differences result in 

the personality trait of reward sensitivity and the increased risk to consume 

reinforcing substances. 

Future directions in the study of RST in eating disorders and alcohol misuse  

Although differences in sensitivity to reward and punishment may 

differentially influence the risk of alcohol misuse and disordered eating, these 

factors alone are insufficient for the development of either or both disorders 

(Claridge & Davis, 2003; Sher et al., 1999). Family factors, both genetic and 

environmental, have been consistently identified as key factors in the development 

of alcohol misuse and eating disorders. There is now considerable evidence that 

children of parents with alcohol problems are at a heightened risk of developing 

alcohol use problems compared to children of non-alcohol misusers, whilst 

aggregation of eating disorders in female family members of eating disordered 

women has been found to be as high as 43% (Merikangas et al., 1998; Stein et al., 

1999). There is also convincing evidence that women with bulimia have a greater 

than chance likelihood of having had a parent with an alcohol use disorder 

(Holderness et al., 1994). Thus, it has been suggested that personality traits (such 

as impulsivity and harm avoidance) may exacerbate parental risk factors in the 

increased risk of disordered behaviour in daughters, or that temperamental 

vulnerability may act as partial pathways between a stressful family environment 

and disordered behaviour (Wade et al., 2000). In the following chapter, possible 
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family links between dysfunctional eating and hazardous drinking via impulsivity 

and anxiety will be reviewed. 



74 

    

CHAPTER FOUR 

Family Factors 

There is consistent evidence that eating disorders run in families (Stein et 

al., 1999). However, the genetic component in the familial transmission of 

disordered eating is inconclusive, with current estimates of genetic liability 

ranging widely from 31% to 83% across research sites (Bulik, 2001; Bulik, 

Sullivan, Wade, & Kendler, 2000; Fairburn, Cowen, & Harrison, 1999; Fairburn 

& Harrison, 2003; Klump, McGue, & Iacono, 2000). Reasons for such disparity in 

estimates include differing samples (clinic-based vs population-based), lack of 

power to detect non-genetic influences, and the broadening of criteria in defining 

bulimia (Fairburn & Harrison, 2003). Nevertheless, although the exact degree of 

genetic liability to bulimia remains an unknown quantity, it appears that there is a 

reasonably strong genetic component. In a similar fashion, a family history of 

alcohol abuse/dependence is also a significant risk factor in the development of 

alcohol use disorders (Cloninger, 1987a; Kendler et al., 1995). Estimates of 

heritability have been found to range from approximately 50% - 75% (McGue, 

1999). A recent twin study found a moderate-strong genetic influence, and a 

smaller shared environment component to the use of alcohol and other drugs in a 

sample of adolescent boys and girls (Rhee et al., 2003). Problem use was more 

related to a genetic vulnerability, whilst initiation and use was due more to 

environmental influences. This is in accord with previous research that has found 

initial alcohol use to be driven by more distal forces, such as community attitude 

and peer use, and more proximal factors, such as a biological vulnerability and 

personality related to problem use (Scheier, Newcomb, & Skager, 1994; Weinberg 

et al., 1998).   Thus, whilst genetic liability explains a considerable proportion of 

the liability to misuse alcohol, environmental factors also play a role, at least in 
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initial use. Of particular interest to the study of comorbid eating disorders and 

alcohol misuse is the consistent finding that women with eating disorders have 

higher than expected rates of parental alcohol use disorders.   

Parental alcohol use disorders and women’s disordered eating  

There is converging evidence of a family component in the expression of 

both eating disorders and alcohol use problems. Parental alcohol abuse and 

dependence is frequently reported by women with eating disorders, especially in 

women with bulimia (e.g., Bulik & Sullivan, 1998; Fairburn et al., 1997; 

Holderness et al., 1994; Strober et al., 1996; Suzuki et al., 1995). In their review 

of the area, Holderness et al. found drug and alcohol problems in first-degree 

family members to range from 22% - 60%. Since then, Selby and Moreno (1995) 

found 71% of women with bulimia and 43% of women with anorexia had a 

positive family history of substance misuse; rates higher than psychiatric controls 

(27%). Likewise, a greater prevalence of parental alcohol problems has been 

found in women with bulimia compared to case-matched anoretic women, 

psychiatric or normal controls (Fairburn, Cooper, Doll, & Welch, 1999; Fairburn 

et al., 1997). Furthermore, women with a family history of alcohol problems have 

been found to show greater levels of disordered eating than women without a 

family history of alcohol problems (Jonas & Gold, 1988;  although see Schuckit et 

al., 1996).  

It has been proposed that a family history of alcohol or drug misuse may 

increase the specific risk for developing comorbid bulimia and alcohol problems, 

rather than increasing the risk for developing bulimia alone. Indeed, some studies 

have found a greater prevalence of alcohol use disorders in first-degree relatives 

of comorbid women compared with relatives of bulimia-only women (Kaye et al., 

1996; Lilenfeld et al., 1997). However, Selby and Moreno (1995) found the 
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opposite with bulimia-only women having a higher prevalence of parental alcohol 

use disorders than comorbid women. Further, Mitchell, Hatsukami, Pyle, and 

Eckert (1988) found a third of their sample of women with bulimia and without 

family alcohol problems to have a history of drug use problems themselves. Thus, 

the relationship between parental drinking and the predisposition to bulimia 

and/or alcohol use problems is complex and likely involves multiple sources of 

influences. For example, researchers in both the eating disorder and the drug and 

alcohol fields have focussed on the contribution of dysfunctional family 

environments and specific parental psychopathology, such as parental alcohol 

misuse and maternal disordered eating, to the increased risk of hazardous drinking 

and dysfunctional eating. Furthermore, interactions between family factors and 

personality traits, such as impulsivity, and to a lesser extent anxiety, are of 

increasing interest in the study of these two disorders.  

Family Environment 

Women with bulimia/binge-eating disorder frequently describe their 

families as high in conflict, criticism and overprotectiveness, and low in cohesion, 

empathy and emotional warmth (e.g., Connors, 1996; Hodges et al., 1998; Leon, 

Fulkerson, Perry, & Dube, 1994; Schmidt, Humfress, & Treasure, 1997; Waller & 

Calam, 1994; Waller, Slade, & Calam, 1990; Wonderlich & Swift, 1990). 

Hastings and Kern (1994) found 67% of college women classified as having 

bulimia, and 57% classified as having subthreshold bulimia, perceived their 

families as being “chaotic”, compared with 36% of non-disordered women. 

Similar patterns are found when using subthreshold measures of dysfunctional 

eating, with lower levels of family cohesion associated with higher levels of 

compulsive eating, and higher levels of family dysfunction correlating with 

dysfunctional eating attitudes and behaviour as measured by the scales of the EDI 
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(Kinzl, Traweger, Guenther, & Biebl, 1994; Schmidt et al., 1997).  

Such family dynamics though, are similar to those reported by individuals 

with other psychiatric disorders, including substance abuse (Dakof, 2000; 

Fairburn et al., 1997; Schmidt et al., 1997; Wonderlich, 1992). For example, 

families in which there are substance use problems have a greater level of conflict 

and less cohesion than families in which there is no substance abuse (Barry & 

Fleming, 1990). Women with drug and alcohol problems also report high levels of 

dysfunction in their family of origin (Dakof, 2000). Using a longitudinal design, 

Johnson and Paldina (1991) found parental hostility and lack of warmth to be 

predictive of drug and alcohol use over a three-year period in adolescents. Thus, a 

dysfunctional family environment may predispose an individual to experiencing 

psychological problems in general, but is unlikely to be a specific risk for either 

disordered eating or alcohol misuse (Schmidt et al., 1997; Waller & Calam, 1994; 

Wonderlich, 1992). It is more likely that disorder-specific psychopathology in 

parents will more strongly guide the development of particular disorders.  

Indeed, research in the eating disorders field has focussed on the influence 

of dysfunctional eating and appearance-related attitudes of family members 

(notably mothers) on the development of daughters’ disordered eating. Such a 

focus is not unwarranted given the findings of Laliberte, Boland and Leichner 

(1999), who found a family culture that emphasised appearance and achievement 

to be a better predictor of dysfunctional eating than more general family 

dysfunction (conflict, cohesion, expressiveness) in both college women and 

women in treatment. To that end, much research has focussed on maternal 

disordered eating and parental alcohol abuse. 

Maternal disordered eating and daughters’ eating 

Maternal disordered eating, and attitude related to appearance and weight, 
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appears to play a key role in their daughters’ own eating attitude and behaviour 

(Bulik, 2001; Davis, Shuster et al., 2004; Fairburn et al., 1997; Laliberte et al., 

1999; Smolak, Levine, & Schermer, 1999; Stice, 1998; Woodside et al., 2002). 

For instance, Pike and Rodin (1991) found mothers of eating disordered girls to 

have greater eating pathology and dietary restraint than mothers of control girls, 

while Moreno and Thelen (1993) found mothers of women with bulimia more 

likely to have pressured their daughters to diet and exercise than mothers of non-

bulimic women. More recently, Stice (1998) found familial reinforcement of the 

thin-ideal and modelling of disordered eating to be correlated with bulimic 

symptoms in college-age women, and to be predictive of bingeing and purging 

behaviour onset over a 9-month period in adolescent girls. Further, MacBrayer, 

Smith, McCarthy, Demos, and Simmons (2001) found maternal modelling of 

dysfunctional eating contributed to bulimic symptoms in daughters while 

Woodside et al. (2002) found mothers of eating disordered women to be more 

weight- and shape-concerned than mothers of control women. Generally, it seems 

that maternal eating and attitude to weight and appearance is a key family factor 

(whether via genetics and/or modelling of attitude and behaviour) in the liability 

to disordered eating.  

Maternal alcohol use and daughters’ drinking 

Less attention has been paid to the role of maternal drinking on the 

drinking behaviour of their daughters (beyond developmental and cognitive 

impairment due to prenatal drinking). The vast majority of research into family 

factors influencing the transmission of alcohol use disorders typically focuses on 

sons of fathers with alcohol problems, the findings of which are then generalised 

to women. However, there is growing evidence that maternal drinking may be a 

gender-specific risk factor of daughters’ alcohol misuse (e.g., Bohman, 
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Sigvardsson, & Cloninger, 1981; Griesler & Kandel, 1998; Sannibale & Hall, 

2001; Turnbull, 1994). Griesler and Kandel (1998) found daughters of moderate 

to heavy drinking mothers were four times more likely to be current drinkers than 

daughters of non-drinkers. There was no relationship between mothers’ drinking 

and sons’ drinking. Similarly, Sannibale and Hall (2001) found alcohol dependent 

women to be two and half times more likely to report alcohol problems in their 

female relatives than alcohol dependent men, while alcohol dependent men were 

twice as likely to report paternal alcohol problems than alcohol dependent women. 

These findings are somewhat at odds with a longitudinal study of adolescents, 

which found same-sex parent drinking, and attitude towards alcohol, influenced 

drinking in younger adolescents, while paternal alcohol use contributed to alcohol 

use in older adolescents of both sexes (Johnson & Pandina, 1991). Nevertheless, 

although very few studies have explicitly focussed on this gender-specific 

relationship, such studies suggest that maternal, as well as paternal, drinking 

should be investigated in studies of hazardous drinking women.  

Relationships between personality and family factors on alcohol problems and 

dysfunctional eating 

Thus far, research has found the family to be an important risk factor of 

hazardous drinking and dysfunctional eating. While a dysfunctional family 

environment may be a non-specific risk factor for the development of 

psychopathology in general, maternal dysfunctional eating and parental alcohol 

misuse are more likely to be specific risk factors in the development of 

dysfunctional eating and hazardous drinking, respectively. However, while such 

specific risks may exist (and there is growing evidence to suggest there are), it is 

likely that a combination of risk factors function to develop a clinically significant 

problem with food or alcohol. For instance, Davis, Shuster et al. (2004) argue that 
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specific pathology in the family, such as parental attitudes that endorse over-

valuing weight and physical appearance, influence the development of disordered 

eating in those children who also have other vulnerabilities, such as a neurotic 

temperament. On the other hand, Polivy and Herman (2002) have raised the 

question as to the exact mechanisms involved in the familial transmission of 

disordered behaviour. One possibility highlighted in a recent study, is that a 

dysfunctional family environment contributes to dysfunctional eating and 

hazardous drinking via an increased sensitivity to threat in the environment 

(Pidcock et al., 2000). Given the evidence presented that impulsivity/reward 

sensitivity and anxiety/punishment sensitivity contribute to the development of 

dysfunctional eating and alcohol misuse, it is reasonable to consider these traits as 

possible factors moderating and/or mediating other familial factors. The following 

section reviews studies, primarily in the drug and alcohol field, that have explored 

specific relationships between impulsivity/trait anxiety and family factors on 

dysfunctional eating and hazardous drinking. 

Personality as moderators of family risk 

Although a positive family history of alcohol use disorders increases the 

risk of alcohol misuse, the majority of children of alcohol misusing parents (up to 

70%) do not develop alcohol problems themselves (Cuijpers, Langendoen, & Bijl, 

1999; Jacob & Johnson, 1999). This has led to the view that additional factors, 

such as personality, may moderate the relationship between a positive family 

history and the development of alcohol problems (Rogosch, Chassin, & Sher, 

1990; Sher et al., 1999). As shown in Table 6, there has been a considerable 

research effort investigating the relationship between personality (especially 

impulsivity) and family factors in the drug and alcohol field.  For example, there 

is evidence that impulsive individuals with a positive family history of alcohol 
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problems, or a dysfunctional family environment, are at a greater risk for alcohol-

related problems than low impulsive individuals from similar backgrounds (e.g., 

Pidcock et al., 2000; Rogosch et al., 1990; Stice & Gonzales, 1998). Similarly, 

impulsive women with a dysfunctional family history report the greatest level of 

dysfunctional eating than at-risk women low in impulsivity (Pidcock et al., 2000). 

Thus, there is growing support that impulsivity interacts with familial risk factors 

to increase the risk of alcohol misuse and/or dysfunctional eating.  

There is far less support for trait anxiety to moderate family risk and 

alcohol use problems; although as shown in Table 6, relatively few studies have 

specifically tested for interactions between family factors and trait anxiety on 

alcohol misuse. Of those few studies investigating this relationship, the results 

have been mixed. For example, one study found low negative affect (a construct 

related to anxiety) to increase the risk of drug and alcohol misuse in adolescents 

with low parental control and support (Stice & Gonzales, 1998). Yet another study 

found high negative emotionality to increase the risk of substance misuse in 

adolescents from a dysfunctional family environment (Wills, Sandy, Yaeger, & 

Shinar, 2001). Given the relative lack of studies looking specifically at the 

influence of trait anxiety on family risk, and the mixed finding when using similar 

constructs, further research regarding interactions between punishment sensitivity 

and family risk on alcohol misuse is required.  
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Table 6 

Summary of studies testing moderation between family factors and personality traits on alcohol 

misuse and dysfunctional eating 

Researchers Participants Measures Results 
 

Rogosch et al. 
(1990) 

Adolescents Family alcohol: Michigan 
Alcoholism Screening Test 
Personality: Imp/Undercontrola 
Outcome: Alcohol; quantity, 
frequency, negative 
consequences 
 

Impulsivity/behavioural 
undercontrol moderated family 
alcohol history on alcohol 
consumption and negative 
consequences 

Stice and 
Gonzales 
(1998) 

631 high school 
students 

Family environment: Parental 
support and control 
Personality: Disinhibition 
Scaleb; Negative Temperament 
Scale 
Outcome: Quantity/frequency 
of substance use 

High behavioural undercontrol 
associated with greater risk of drug 
and alcohol use at low levels of 
parental control and support 
Low negative affectivity associated 
with greater risk of drug and alcohol 
use at low levels of parental control 
and support 
 

Pidcock et al. 
(2000) 
 

770 Caucasian 
undergraduate 
women 

Family alcohol: Children of 
Alcoholics Screening Test 
Family environment: Family 
Assessment Device  
Personality: NS; HA  
Outcome: Short Michigan 
Alcoholism Screening Test; 
Drive for Thinness and Bulimia 
subscales of the EDI 
 

High NS increased problem 
drinking and eating in women from 
dysfunctional families 
Harm avoidance did not moderate 
family environment 
Neither NS or HA moderated 
parental drinking 

Sher et al. 
(2000) 

457 first-year 
college students 
over six years 

Family alcohol: SMAST/ 
interview 
Personality: NS; HA 
Outcome: alcohol 
abuse/dependence diagnosis  
 

Neither NS nor HA moderated 
parental drinking  

Davis, 
Shuster et al. 
(2004)     
 
 
 

158 college 
women 

Family environment: Family 
focus on Appearance scale 
Personality: Neuroticism 
Outcome: Weight 
preoccupation (composite score 
of the drive for thinness, 
bulimia and body 
dissatisfaction from EDI) 
 

Women who scored high on 
neuroticism and scored high family 
focus on appearance scored the 
highest on weight preoccupation. 
There was no association between 
family focus on appearance in 
women with moderate or low 
neuroticism 

Wills, Sandy, 
Yaeger and 
Shinar (2001) 

1269 6th grade 
students 
followed over 3 
years 

Family substance use: weekly 
use 
Family environment: Parent-
child conflict scale, negative 
family life events 
Personality: Emotionality, 
Activity, Task orientation 
Outcome: Frequency of 
cigarette, alcohol and 
marijuana use 

At-risk adolescents high in 
activity/negative emotionality 
showed greater substance use over 
time 
At risk adolescents high in task-
orientation and positive 
emotionality showed decreased risk 
of substance use 

 

a Impulsivity/Behavioural undercontrol was a composite variable derived from Novelty-seeking, extraversion, 
psychoticism, Eysenck’s impulsivity, psychopathic deviance, hypomania and the MacAndrew scale 
b Disinhibition scale assesses impulsiveness, sensation seeking, spontaneity, risk-taking without regard for 
consequences  
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There is some evidence that anxiety-related traits, such as neuroticism, 

moderate the relationship between parental focus on appearance and dysfunctional 

eating attitudes in their daughters. For instance, a recent study found the highest 

level of weight preoccupation in women whose parents’ emphasised physical 

attractiveness and appearance, and who were also high in neuroticism (Davis, 

Shuster et al., 2004). However, a search of the literature failed to locate other 

studies specifically investigating interactions between trait anxiety and familial 

eating factors on the vulnerability to disordered eating. Given the paucity of 

research explicitly investigating the relationship between anxiety and family risk 

on either alcohol problems or disordered eating, specific hypotheses regarding 

punishment sensitivity and family risk would be tentative. 

Personality as mediators of family risk  

Personality as a transmitting mechanism of familial risk has been 

gathering support as influencing the expression of disordered eating and drinking 

problems in at-risk women. For example, women with comorbid drug and alcohol 

use disorders and bulimia (and their first-degree relatives) have been found more 

likely to have lifetime diagnoses of social phobia, panic disorder, conduct 

disorder, oppositional defiant disorder and cluster B personality disorders than 

bulimia-only women (Lilenfeld et al., 1997). Given the heightened presence of 

disorders characterised by impulsiveness and anxiety, Lilenfeld et al. (1997) 

suggested that comorbid women possess two clusters of family-transmitted 

“vulnerability factors”, leading to both disordered eating (anxiety, negative affect) 

and early onset substance misuse (impulsiveness, behavioural undercontrol).  

As discussed in Chapter Three, there is some support for this proposal 

with comorbid women being more impulsive than bulimia-only women, and more 

anxious than non-eating disordered women. Therefore, the transmission of 
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familial liability to disordered eating and drinking may occur via biologically 

based personality traits, such as reward and punishment sensitivity. As Bulik 

(2001) states, “Even once we have determined that [eating disorders] run in 

families, we do not yet know precisely what is inherited. Although it remains a 

possibility that the disorders….are inherited directly, there may also be more 

fundamental behavioural, biological or temperamental traits….that are the actual 

features that are passed down”. Indeed, as discussed below, research primarily 

from the drug and alcohol field has found impulsivity and anxiety-related 

constructs to act as mediators between family risk and disordered behaviour. 

Children of parents with alcohol problems have been found to have higher 

scores on measures of impulsivity than children of parents without alcohol 

problems (e.g., Ravaja & Keltikangas-Jaervinen, 2001; Sher et al., 1991). As 

shown in Table 7, there is some evidence that children of parents with alcohol 

problems, or from a dysfunctional family environment, report higher levels of 

impulsiveness, who in turn, report greater drug and alcohol use and abuse (e.g., 

Chassin, Curren, Hussong, & Colder, 1996; Pidcock et al., 2000; Sher et al., 1991; 

Tarter, Kirisci, Habeych, Reynolds, & Vanyukov, 2004). Given the biological 

basis of reward sensitivity, and the heightened impulsivity in children of parents 

with alcohol problems, reward sensitivity may act as a genetically transmitted 

vulnerability to misuse alcohol. However, one of the few studies to focus on 

women, failed to find a mediatory relationship between parental alcohol abuse and 

impulsivity on hazardous drinking (Pidcock et al., 2000). Furthermore, to date, no 

studies have tested whether an impulsive/reward sensitive personality mediates a 

family history of disordered eating and daughters’ disordered eating. Again, given 

the heightened impulsivity/reward sensitivity found in binge-eating women and 



  85 

 

comorbid women, tests of reward sensitivity as a mediator of family dysfunctional 

eating and alcohol misuse would be worth investigating. 
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Table 7 

Summary of studies testing impulsivity and anxiety as mediators of family factors and alcohol 

misuse and dysfunctional eating 

Researchers 
 

Participants Measures Results 

Rogosch et al. 
(1990) 

Adolescents Family alcohol: MAST  
Personality: 
Imp/Undercontrol  
Outcome: Alcohol; 
quantity, frequency, 
negative consequences 
 

Impulsivity/behavioural 
undercontrol did not mediate family 
alcohol history and alcohol 
consumption and negative 
consequences 

Sher et al. 
(1991) 

490 first year 
college students 

Family alcohol: M-
SMAST/F-SMAST 
followed by FH-RDC 
Personality: 
Imp/Undercontrol; Negative 
affect 
Outcome: Alcohol 
Involvement  
 

Impulsivity/behavioural 
undercontrol mediated family 
history and alcohol involvement; 
negative affect contributed to 
alcohol involvement via alcohol 
expectancies 

Chassin et al. 
(1996) 

454 adolescents 
over 3 years 

Family alcohol: Lifetime 
DSM-III diagnosis  
Personality: Negative 
affect; Emotionality 
Outcome: Frequency of 
substance use and binge-
drinking 
 

Parental alcohol abuse associated 
with environmental stress and  
increased adolescent negative affect, 
which was predicted of greater 
substance misuse   

Hussong, 
Curran, and 
Chassin (1998) 

439 family with 
adolescents aged 
10-15 over 3 years 

Family alcohol: Lifetime 
DSM-III diagnosis  
Personality: Externalising 
and internalising behaviour  
Outcome: Frequency of 
binge-drinking or 
drunkeness 

Externalising (but not internalising) 
behaviour mediated parental alcohol 
misuse and increased adolescent 
drinking 
 

Pidcock et al. 
(2000) 

770 Caucasian 
undergraduate 
women 

Family alcohol: Children of 
Alcoholics Screening Test 
Family environment: 
Family Assessment Device  
Personality: NS; HA  
Outcome: Short Michigan 
Alcoholism Screening Test; 
Drive for Thinness and 
Bulimia subscales of the 
EDI 
 

High HA mediated a dysfunctional 
family environment and increased 
problem drinking/dysfunctional 
eating 

Tarter et al. 
(2004) 

170 10-12 yr old 
boys of fathers 
with and without a 
substance use 
disorder (followed 
up at age 16) 

Parental alcohol : Lifetime 
SUD diagnosis  
Personality:  
Neurobehaviour 
Disinhibition Measure 
(Tarter et al., 2003) 
Outcome: DUSRI-R 

Neurobehaviour Disinhibition 
scores predicted risk of boys 
developing a substance use disorder 
at initial testing and follow-up. 
These scores also mediated the 
relationship between parents’ 
lifetime substance use disorder 
diagnosis and son’s substance use 
disorder 
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Continued 
 
Loukas et al. 
(2000) 

 
 
692 young adults 

 
 
Parental alcohol:  Lifetime 
DSM-III AUD diagnosis  
Personality: NEO-FIId 

Outcome: DSM-III-R AUD 
diagnosis; Frequency of 
drinking  

 
 
Neuroticism partially mediated 
parental alcohol use/dependence and 
offspring alcohol abuse/dependence 
Parental alcohol use disorder 
diagnosis was associated with 
greater neuroticism, which in turn 
was associated with young adult 
alcohol use disorder diagnosis  
Neuroticism associated with coping 
motive to use alcohol  
Conscientiousness (i.e., low 
impulsivity) did not mediate 
parental alcohol, but significantly 
associated with offspring alcohol 
use disorder diagnosis 
  

a Impulsivity/Behavioural undercontrol was a composite variable derived from Novelty-seeking, extraversion, 
psychoticism, Eysenck’s impulsivity, psychopathic deviance, hypomania and the MacAndrew scale 
b Negative affect was a composite variable derived from neuroticism, harm avoidance and social anxiety 
c Disinhibition scale assesses impulsiveness, sensation seeking, spontaneity, risk-taking without regard for 
consequences  
d NEO Five Factor Inventory-Form S 
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As discussed in Chapter Three, the relationship between anxiety/harm 

avoidance and alcohol abuse is mixed. Likewise, the relationship between parental 

alcohol abuse and heightened anxiety in their offspring is also equivocal. Some 

studies find no association between family risk status and trait anxiety (e.g., 

Berman et al., 2002; Sher et al., 1991), whilst others have found positive 

associations between anxiety/neuroticism and parental alcohol abuse (Loukas et 

al., 2000; Pidcock et al., 2000).  It appears that the link between parental alcohol 

misuse and heightened anxiety may be due more to a dysfunctional family 

environment than parental drinking per se. For example, Pidcock et al. (2000) 

found a stronger association between a dysfunctional family environment and trait 

anxiety (r = .24), than between parental drinking problems and trait anxiety (r = 

.10). Similarly, Chassin et al. (1996) found parental alcohol abuse to be associated 

with environmental stress and increased adolescent negative affect, which in turn, 

was predictive of greater substance misuse. In light of such findings, it has been 

suggested that exposure to a stressful family background (due to parental alcohol 

abuse and/or a dysfunctional family environment) increases sensitivity to potential 

threat in the environment, and that alcohol and other substances may be used to 

alleviate elevated anxiety. This hypothesis is supported by studies that find high 

anxious individuals report using alcohol and other drugs to cope with negative 

emotional states (Cooper, Agocha, & Sheldon, 2000; Loukas et al., 2000).  

The only study to specifically look at mediatory paths between family risk 

and anxiety-related traits on dysfunctional eating also found harm avoidance to 

partially mediate a dysfunctional family background and daughters’ dysfunctional 

eating (Pidcock et al., 2000). Again, there is evidence that binge-eating and 

purging are frequently used to regulate negative affect (Stice, 1994; Stickney, 

Miltenberger, & Wolff, 1999). Although, not specifically testing mediation paths, 
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two twin studies have looked at the genetic overlap between personality traits and 

disordered eating. Recently, Klump et al. (2002) found shared genetic influences, 

rather than environmental influences, between negative emotionality and 

disordered eating in adolescent twins. The authors hypothesised that girls 

genetically predisposed to anxiousness may focus on social cues to weight and 

eating, and/or less able to cope with pressures to be thin. However, these findings 

were contrary to those found by Wade et al. (2000) who found non-shared 

environmental influences, rather than genetic influence, to contribute to 

neuroticism and disordered eating. The authors of this study proposed that the 

unique environmental factors that shape disordered eating also shape the 

expression of neuroticism, and the perception of parental care. For example, they 

suggest that girls who are high in neuroticism may evoke less warmth from 

parents, which in turn, allows greater expression of neuroticism, which then 

increases the risk of disordered eating. Although these two studies resulted in 

disparate contribution of genetic and environmental influences on negative 

affectivity and dysfunctional eating, it appears that family factors, be they genetic 

or more environmental, and a predisposition to negative affectivity, are likely to 

increase the likelihood of dysfunctional eating.  

Based on the above studies there is some evidence that an impulsive 

personality influences the relationship between family alcohol abuse or family 

environment on young women’s drinking. Although far less researched, an 

anxious personality may also play a role in the developmental pathway from a 

dysfunctional family environment to hazardous drinking in daughters. There is 

also some evidence that impulsiveness and negative affect may influence the 

development of dysfunctional eating in women from families characterised by a 

chaotic environment or high levels of negative focus on body shape and weight. 
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However, whether such personality traits act primarily as pathways (mediators) or 

attenuate (moderate) these relationships is not yet completely clear. Moreover, it 

is still unclear as to which aspects of a dysfunctional family (e.g., environment 

and/or parental pathology) are moderated or mediated by specific personality 

traits. 

Although the above studies have made significant contributions to 

research investigating specific relationships between family risk and key 

personality traits in the development of alcohol use problems, only Pidcock et al. 

(2000), and Davis, Shuster et al. (2004) have assessed these relationships on the 

development of dysfunctional eating. More surprisingly, only Davis, Shuster et al. 

(2004) have assessed any aspect of family attitude to eating/weight as a specific 

family risk factor in these relationships. Given the association between maternal 

eating and the development of dysfunctional eating attitudes and behaviours in 

daughters, and evidence that maternal drinking may be a specific risk factor for 

daughters’ drinking, studies of family factors and disordered eating and drinking 

in women could be extended by including specific measures of maternal eating 

and drinking. 

Furthermore, despite the research efforts invested in explaining the 

comorbidity between disordered eating and alcohol misuse in women, only one 

study appears to have looked at family risk factors, beyond parental alcohol 

misuse, in women with comorbid disorders (Bulik & Sullivan, 1993). This study 

found few differences in perceived family origin factors, such as conflict, 

expressiveness, and cohesion, between bulimic women with comorbid alcohol 

misuse, bulimic women without comorbid alcohol misuse, or control women. 

However, the sample sizes of bulimic women (n = 16 and n = 17) were low and 

likely to have lacked power in findings significant differences. Further, again 
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there was no alcohol misusing only women to assess group differences. 

Interestingly though, women with comorbid bulimia and alcohol problems, 

reported their mothers as more weight and shape conscious than bulimia only 

women. It is possible that both family-transmitted reward sensitivity, and 

modelling of dysfunction eating and drinking attitudes and behaviour by mothers, 

increases the risk of comorbid disorders.  

In sum, whilst research in the drug and alcohol field has focussed on the 

contribution of individual differences in moderating or mediating parental 

psychopathology and family environment on drinking behaviour, remarkably little 

research has examined similar relationships between parental dysfunctional eating 

and daughters’ personality on the development of disordered eating. By further 

looking at how individual differences in reward and punishment sensitivity 

moderate and/or mediate parental drinking, maternal dysfunctional eating and 

family environment and dysfunctional eating and hazardous drinking in women, 

the comorbidity between these two disorders may be better explored. 
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CHAPTER FIVE 

STUDY ONE  

 As reviewed in Chapter Two, hazardous use of alcohol and risky eating 

behaviours, such as highly restrictive dieting and episodes of binge-eating and 

purging, occur in a significant minority of Australian women. Further, such 

behaviour has been linked to adverse physical and psychosocial outcomes, even at 

levels that do not meet diagnostic criteria. Numerous studies in treatment settings 

and in the community have revealed considerable co-occurrence between these 

apparently disparate disorders, especially in women who engage in primarily 

bulimic behaviour  (see Chapter Two). However, although a number of 

hypotheses regarding possible mechanisms linking the two disorders have been 

raised, few have been supported by empirical evidence (Wolfe & Maisto, 2000).  

A major focus of recent research in the two areas has been on personality 

differences between hazardous drinkers and non-hazardous drinkers, and between 

women with bulimia and women without. Generally, as reviewed in Chapter 

Three, such research has found elevated levels of impulsivity and reward 

sensitivity in hazardous drinking women, and in women with bulimia, compared 

with non-disordered comparison groups. Furthermore, several researchers have 

found elevated levels of impulsivity in women who drink at a hazardous level and 

who also engage in binge-eating behaviour, compared with women with bulimia 

alone. On the basis of such evidence, it has been proposed that a subgroup of 

binge-eating women, who also drink at a hazardous level, can be differentiated 

from binge-eating only women by very high levels of impulsivity (e.g., Bulik & 

Sullivan, 1998; Lacey & Evans, 1986). It has been also proposed that 

hypersensitivity to reward may be a common vulnerability to both disorders 

(Davis & Claridge, 1998; Loxton & Dawe, 2001). 
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Another personality dimension of interest is trait anxiety, which has been 

frequently noted in women with eating disorders (e.g., Diaz Marsa et al., 2000; 

Fassino et al., 2002; Vervaet et al., 2003). However, the relationship between an 

anxious temperament and alcohol misuse is somewhat equivocal, with studies 

finding high and low harm avoidance associated with substance use (Ball et al., 

1999; Caspi et al., 1997; Cloninger et al., 1988; Masse & Tremblay, 1997; 

Pidcock et al., 2000; Sher et al., 1995; Wills et al., 1998). There is some 

suggestion that a subgroup of hazardous drinking women characterised by 

heightened anxiety may exist (Cloninger, 1987a, Del Boca & Hesselbrock, 1996). 

Given such commonalities and differences across groups of women characterised 

by high levels of hazardous drinking and dysfunctional eating, it is proposed that a 

model of personality that views impulsivity/reward sensitivity and anxiety as key 

traits may be a fruitful approach to further investigation of this paradoxical 

comorbidity.  

As reviewed in Chapter Three, there are a number of trait theories that 

incorporate the notion of impulsivity/reward sensitivity and anxiety. In particular, 

Gray’s Reinforcement Sensitivity Theory, which proposes sensitivity to reward 

and sensitivity to punishment as the primary dimensions underpinning human 

personality. Using Gray’s theory, Loxton and Dawe (2001) proposed a model of 

vulnerability in which heightened reward sensitivity differentiated women who 

drink at a hazardous level, and/or binge-eat/purge, from women who do neither. It 

was further proposed that comorbid women are even more reward sensitive than 

dysfunctional eating only, and are differentiated from hazardous drinking only 

women by high levels of punishment sensitivity. Some support for this model was 

found in a sample of senior high school girls; girls scoring high on measures of 

hazardous drinking and/or dysfunctional eating scored higher on reward 
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sensitivity than girls scoring low on both hazardous drinking and dysfunctional 

eating. Furthermore, girls scoring high on dysfunctional eating (with and without 

also scoring high on hazardous drinking) scored higher on punishment sensitivity 

than hazardous drinking only girls; again as predicted. However, this study did not 

find a significant difference in reward sensitivity between girls scoring high on 

both measures of hazard drinking and dysfunctional eating and girls scoring high 

on dysfunctional eating alone.  

This lack of difference between the two groups on reward sensitivity may 

have been due, in part, to the relatively small number of girls scoring in the 

clinical range on dysfunctional eating (n = 35) and low power (.5 on the BAS 

Drive subscale) to detect differences when this groups was divided into those who 

also drank at a hazardous level (n = 18) and those who did not (n = 17). 

Furthermore, the finding of low levels of punishment sensitivity in hazardous 

drinking only girls in this sample may, in part, be simply due to the illegal status 

of underage drinking (in Australia the legal age to buy and consume alcohol is 18 

years). Indeed, in another study of punishment sensitivity and alcohol 

consumption in adolescents, Knyazev et al. (2004) found higher levels of alcohol 

misuse in low BIS girls. Thus, one purpose of the current study is to further 

investigate group differences in reward and punishment sensitivity using a larger 

sample and to extend this finding to adult women for whom the consumption of 

alcohol is legal.  

More importantly, as detailed in Chapter Four, it is unlikely that 

personality alone will account for the predisposition to disordered behaviour. To 

date, there is some evidence that an impulsive temperament may further increase 

family risk (e.g., parental alcohol abuse/dysfunctional family environment) on the 

likelihood of developing alcohol problems or dysfunctional eating (Pidcock et al., 
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2000). There is also some preliminary evidence that an anxious temperament may 

exacerbate parental focus on appearance and the development of dysfunctional 

eating in daughters (Davis, Shuster et al., 2004).  

In addition to moderating the relationship between family factors and 

dysfunctional outcome, there is growing evidence that personality may act as a 

pathway between parental alcohol misuse, or a chaotic family environment, and 

disordered behaviour. In a study of American college women, Pidcock et al. 

(2000) found Caucasian women who reported a dysfunctional family background 

showed higher levels of harm avoidance, and in turn, reported higher levels of 

dysfunctional eating and hazardous drinking, than women who reported lower 

levels of family dysfunction. Although the only study, thus far, to explore a 

mediatory relationship between family environment and trait anxiety in terms of 

dysfunctional eating, studies investigating risk for hazardous drinking have also 

noted anxiety-related constructs, such as neuroticism and harm avoidance, to 

partially mediate the relationship between familial risk and alcohol problems 

(Chassin et al., 1996; Loukas et al., 2000). One suggestion has been that women 

from families characterised by high levels of conflict, and low levels of cohesion 

and expressiveness, may become hyper-vigilant to threats in the environment. 

Given that punishment sensitivity as conceptualised by Gray specifically taps into 

a hypersensitivity to threat, investigating this possible mediatory path using 

Gray’s punishment sensitivity may be useful.  

The purposes of the current study are four-fold: 1) to add further support 

for the utility of Gray’s RST in explicating personality vulnerabilities to alcohol 

use problems and eating disorders in adult women; 2) to assess the relative 

contribution of personality and family factors to hazardous drinking and 

dysfunctional eating; 3) to test reward and punishment sensitivity as moderators 
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of family risk and dysfunctional eating/hazardous drinking; and 4) to test reward 

and punishment sensitivity as mediators of family risk and dysfunctional 

eating/hazardous drinking.  

 Although a previous study was supportive of the utility of RST as a 

framework for studying comorbid alcohol problems and dysfunctional eating, the 

study was limited by the small number of dysfunctional eating girls and the 

resultant lack of power to detect group differences. Furthermore, the low level of 

punishment sensitivity characterising the hazardous drinking only girls may have 

reflected a tendency to be less sensitive to the illicit nature of underage drinking. 

As both hazardous drinking and dysfunctional eating attitudes and behaviour are 

frequently observed in university-aged women, the current study will use a larger 

sample of university women for whom the consumption of alcohol is legal.  

In order to obtain the largest sample possible, self-report measures will be 

used to measure level of dysfunctional eating and drinking behaviour. Such 

measures have been found to provide valid and reliable indices of eating and 

drinking pathology, have the advantage of being completed by large numbers of 

participants, and capture subthreshold levels of dysfunctional eating and drinking 

frequently overlooked when using diagnostic criteria. Moreover, there is evidence 

that participants tend to be more candid in reporting dysfunctional eating and 

alcohol use using methods that enhance anonymity, such as the use of self-report 

instruments as opposed to interviews (Dawe, Loxton, Hides, Kavanagh, & 

Mattick, 2002; Keel, Crow, Davis, & Mitchell, 2002). Likewise, to sample as 

many women as possible, reinforcement sensitivity and family risk will also be 

assessed via self-report measures. In order to assess key family risk factors, 

participants will be asked to retrospectively report conflict, cohesion and 

expressiveness in their family of origin, alcohol abuse by their parents, and drive 
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for thinness and bulimic behaviour of their mothers. Although the use of 

retrospective reports can be criticised as lacking validity due to memory biases, 

studies of retrospective reports of salient childhood experiences, such as 

dysfunctional family environment and parental alcohol misuse have been found to 

be generally valid (Brewin, Andrews, & Gotlib, 1993; Crews & Sher, 1992). 

Indeed, the retrospective reporting of family environment by offspring and their 

siblings has been suggested as even more valid than parental reports (Schmidt et 

al., 1997). 

The first aim of the current study is to further test Loxton and Dawe’s 

(2001) model of commonalities and differences in reward and punishment 

sensitivity across four groups: non-disordered women, dysfunctional eating only 

women, hazardous drinking only women and comorbid women. Specifically, it is 

predicted that dysfunctional eating only, hazardous drinking only and comorbid 

women will score higher on reward sensitivity than non-disordered women, and 

that comorbid women will score higher on reward sensitivity than dysfunctional 

eating only women. It is also predicted that dysfunctional eating women (i.e., 

dysfunctional eating only and comorbid) will score higher on punishment 

sensitivity than non-disordered women, and that comorbid women will score 

higher on punishment sensitivity than hazardous drinking only women. 

The second aim is to extend this area of research by assessing the relative 

contribution of personality and family factors to the likelihood of disordered 

eating and/or drinking. Specifically, all family risk factors and both personality 

traits will be assessed in terms of their relative contribution to predicting group 

membership (non-disordered, dysfunctional eating only, hazardous drinking only, 

comorbid). As there have been no studies investigating the relative contribution 



98 

    

between personality and family variables on comorbid dysfunctional eating and 

hazardous drinking, no a priori hypotheses are proposed.     

The third aim is to test reward and punishment sensitivity as moderating 

the relationship between family risk factors and dysfunctional eating and/or 

hazardous drinking. Given the paucity of research investigating relationships 

between personality and family risk on the development of comorbid eating and 

drinking problems, an exploratory approach will be used. In the first instance, 

tests of interactions will be performed in predicting group membership (non-

disordered, dysfunctional eating, hazardous drinking and comorbid). Then, as 

there has been so little research investigating interactions between maternal 

dysfunctional eating, or maternal drinking, and impulsivity or anxiety, subsequent 

analyses will test interactions between maternal eating and personality on 

daughters’ eating (irrespective of comorbidity), and between maternal drinking 

and personality on daughters’ hazardous drinking (irrespective of comorbidity). 

Finally, the fourth aim of the study is to test reward and punishment 

sensitivity as potential mediators of dysfunctional family environment, parental 

alcohol abuse and maternal dysfunctional eating and participants’ disordered 

behaviour.  It is hypothesised that exposure to a dysfunctional family environment 

will be associated with higher levels of punishment sensitivity, which in turn will 

be associated with increased hazardous drinking and/or dysfunctional eating (i.e., 

punishment sensitivity mediates family risk). It is also hypothesised that family 

risk will be associated with higher levels of reward sensitivity, which in turn will 

be associated with increased hazardous drinking or dysfunctional eating (i.e., 

reward sensitivity also mediates family risk). 
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Method 

Participants 

Four hundred and forty-three women completed the questionnaire 

package. Mean age was 23.51 (SD = 8.03) with 85% aged 30 years or younger. 

Eighty-nine percent of the sample was Caucasian, with fewer Indigenous 

Australians (2.5%), Asian (2.3%), and other (6.5%) students.  

Measures 

The Sensitivity to Reward and Sensitivity to Punishment Questionnaire 

(SPSRQ). The SPSRQ (Torrubia et al., 2001) comprises 48 dichotomously scored 

items, half measuring the individual’s sensitivity to reward and half the 

individual’s sensitivity to punishment. Specifically, the 24-item Sensitivity to 

Punishment scale was devised to measure behavioural inhibition under conditions 

of threat or punishment while the Sensitivity to Reward scale measures approach 

responses under conditions of reward. “Yes” responses on each scale are summed 

to create a total sensitivity to punishment score and a total sensitivity to reward 

score. The psychometric properties of the SPSRQ have primarily been derived 

from samples of Spanish undergraduate students, with some validation derived 

from Australian undergraduates (Brebner & Martin, 1995; Caseras, Avila, & 

Torrubia, 2003; Torrubia et al., 1995). Both the Sensitivity to Punishment and 

Sensitivity to Reward scales have shown good internal consistency (alpha = .84 & 

.74, respectively, Brebner & Martin) with similar alpha coefficients shown across 

the two countries. Short term temporal stability was found to be high (r =.89 

[Sensitivity to Punishment] and .87 [Sensitivity to Reward] at 3 months), but to be 

less stable across longer time frames (r =  .74 [Sensitivity to Punishment] and .69 

[Sensitivity to Reward] at 1 year and r = .57 [Sensitivity to Punishment] and .61 

[Sensitivity to Reward] at 3 years).  The SPSRQ has been found to correlate 
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moderately in the predicted directions with other self-report measures of similar 

constructs; notably Eysenck’s extraversion and neuroticism, Spielberger’s Trait 

Anxiety scale, and Zuckermen’s Sensation Seeking Scale (Torrubia et al., 2001). 

In a recent review of self-report measures of Gray’s constructs (including the 

SPSRQ, the BIS/BAS scales, and the EPQ), Caseras et al. (2003) concluded BIS 

reactivity to be best measured by the Sensitivity to Punishment scale and BAS 

reactivity best measured by the Sensitivity to Reward scale (See Appendix A for a 

copy of the SPSRQ).  

Eating Disorders Inventory 2 (EDI). The EDI (Garner, 1991) is a widely 

used measure of severity of disordered eating symptoms and associated 

psychopathology. It derives three symptom subscales: Drive for Thinness (DT), 

Bulimia, and Body Dissatisfaction, and eight additional scales measuring 

interoceptive awareness, maturity fears, social insecurity, ineffectiveness, 

perfectionism, interpersonal distrust, impulse regulation and asceticism. The 

current study used the DT and Bulimia scales. Specifically, the 7-item DT scale 

measures respondents’ concerns regarding weight gain, and preoccupation with 

weight and dieting while the 7-item Bulimia scale measures bulimic attitudes and 

behaviours such as bingeing and purging. Each scale is considered independent 

and continuous with higher scores indicating a greater manifestation of that 

behaviour or attitude. Response options for each subscale ranges on a 6-point 

scale from always to never (1 - 6). The most symptomatic response is assigned a 

score of three, the second most symptomatic a score of two and the third most 

symptomatic a score of one. The three least symptomatic responses are all scored 

as zero. Scores on each scale are summed to create an index of general 

dysfunctional eating and bulimic symptoms, respectively. 
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The EDI manual recommends a cut-off of 14 on the DT scale as indicative 

of high risk disordered eating. The EDI manual reports good internal consistency 

(alphas ranging from .80 - .92) and adequate test-retest reliability (r = .72 over a 

12-month period). The two symptom scales correlate strongly with the Eating 

Attitudes Test and with self-reported dieting and purging (Garner, Olmstead, 

Bohr, & Garfinkle, 1982; Gross, Rosen, Leitenberg, & Willmuth, 1986). The EDI 

symptom scales discriminate women with bulimia from normal and psychiatric 

controls. Of particular interest to the current study is that scores on the DT scale 

have been found to predict the development of bulimic symptoms over a ten-year 

period (Gross et al., 1986; Joiner et al., 1997; Schoemaker, Verbraak, Breteler, & 

van der Staak, 1997). However, although the DT and Bulimia scales are related, 

Ramacciotti et al. (2002) found the DT scale failed to identify a subgroup of 

eating disordered patients who did not show evidence of “fat phobia”. Further, 

some women who binge-eat/purge do not report a strong drive for thinness and do 

not diet prior to onset of bulimia (Mussell et al., 1997). Accordingly, the Bulimia 

scales was used in conjunction with the DT scale to detect women who binge-

eat/purge, but may not score in the clinical range on the DT scale. Based on norms 

of college women, a cutpoint of 5 or above on the Bulimia Scale was used to 

operationalise elevated levels of binge-purging. Previous research into the 

relationship between anxiety and impulsiveness and family factors have used both 

the DT and Bulimia scales of the EDI (Davis, Shuster et al., 2004; Pidcock et al., 

2000). In the current study both scales are used in order to capture a wide 

spectrum of eating pathology. 

Alcohol Use Disorders Identification Test (AUDIT). The AUDIT 

(Saunders, Aasland, Babor, De La Fuente, & Grant, 1993) was developed to 

screen for harmful and hazardous alcohol use in the general public. The AUDIT is 
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a 10 item five-point scale (0 - 4) that assesses frequency and quantity of alcohol 

use, drinking behaviour and problems resulting from drinking. Scores are summed 

to create an index of drinking behaviour and negative consequences. The AUDIT 

has been validated across a wide range of countries and ethnicities (Allen, Litten, 

Fertig, & Babor, 1997; Dawe et al., 2002). The AUDIT was found to have good 

internal reliability with Cronbach’s alphas ranging from .80 to .94 and good 

temporal stability with a test-retest coefficient of .88 over a 6-week period (Yersin 

et al., 1995). A range of studies, primarily from the United States, have explored 

the optimal cut-off points for detecting alcohol problems in the general 

population. Generally a cut-off score of eight has been found to discriminate 

between individuals who drink at a hazardous level and individuals who do not, 

with 92% sensitivity and 94% specificity (Saunders et al., 1993). The AUDIT has 

been found to be the more sensitive measure for detecting current hazardous and 

harmful drinking in young non-dependent drinkers, than other alcohol abuse self-

report measures such as the Michigan Alcoholism Screening Test (Selzer, 1971) 

or the CAGE (Ewing, Bradley, & Burman, 1998). Furthermore the AUDIT has 

been found to be superior to biochemical markers in detecting hazardous drinking 

(Aertgeerts, Buntinx, Ansoms, & Fevery, 2001). The AUDIT has been used in a 

number of Australian studies assessing alcohol misuse in young women in the 

general population (e.g., Banwell, O'Brien, Hamilton, & Attewell, 1999; Roche & 

Watt, 1999). In a sample of inner-urban women, Banwell et al.  found 21% of a 

sample of scored above eight on the AUDIT.  University women, in particular, 

drink at hazardous levels with Roche and Watt finding 65% of current drinkers 

aged 17-25 scoring seven or more on the AUDIT (See Appendix B for a copy of 

the AUDIT). 
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Family Environment Scale (FES). The FES (Moos & Moos, 1986) is one 

of the most commonly used measures of an individual’s perception of his or her 

family environment. The 90-true/false items form 10 subscales. The cohesion, 

expressiveness and conflict subscales (which form the relationship dimension) 

were used in this study. The cohesion subscale (9 items) was developed to assess 

the extent to which family members help and support each other. The 

expressiveness scale (9 items) taps the degree to which family members are 

permitted to express themselves in a direct fashion. The conflict scale (9 items) 

measures how much family members express anger and conflict with each other. 

Scores on each scale are summed to create the three scales of conflict, cohesion 

and expressiveness. The three relationship scales of the FES have good internal 

and temporal consistency across “normal” and “distressed” families, with alphas 

ranging between .69 and .78, and four-month test-retest reliabilities ranging from 

.66 to .71. Ten-year test-retest reliability coefficients have been found to range 

from .49 for the expression scale to .51 for the cohesion scale. In terms of 

convergent validity the cohesion scale has been found to correlate strongly with 

other self-reports of family environment (Sanford, Bingham, & Zucker, 1999). 

The cohesion and conflict scales have been found to discriminate between 

families with substance use problems and families with no such problems (e.g., 

Barry & Fleming, 1990) and have been frequently used in studies investigating 

family relationships in alcohol misusing and disordered eating women (e.g., 

Dakof, 2000; Hodges et al., 1998; Jang, Vernon, Livesley, Stein, & Wolf, 2001; 

Sanford et al., 1999; Waller, 1994).  

Children of Alcoholics Screening Test (CAST-6). The CAST-6 (Hodgins, 

Maticka-Tyndale, el Guebaly, & West, 1993) is a six-item self-report measure of 

parental alcohol problems and is the short version of the 30-item CAST (Jones, 
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1981). Designed to identify participants who grew up with alcohol abusing 

parents, the CAST has been found to have very good internal consistency (alphas 

ranging from .86 to .87 across studies) and temporal stability (one-month test-

retest reliability = .83, Charland & Cote, 1998; Hodgins & Shimp, 1995). CAST-6 

scores are strongly associated with other measures of parental alcohol problems, 

including the full version of the CAST (r = .93), the Michigan Alcoholism 

Screening Test (MAST; r = .82) and diagnoses derived from a semi-structured 

interview (Charland & Cote, 1998; Hodgins & Shimp, 1995). The CAST-6 has 

been used across a range of research samples, including university students. A 

cut-point of three has been suggested as maximally discriminating between 

university students with a family history of alcohol problems from those without 

(Hodgins, Maticka Tyndale, el Guebaly, & West, 1995). Although little research 

has assessed the validity of the CAST in the retrospective accuracy of reporting by 

adult offspring, studies using similar self-report measures of parental drinking 

(e.g., Family version of the MAST) have found adequate agreement with parental 

and sibling reports, and to be acceptable measures in the absence of direct 

measurement of parental drinking status (Crews & Sher, 1992; Sher & Descutner, 

1986). The developers of the CAST-6 suggest that the instrument may be used 

specifically for each parent. Accordingly, as the current study was interested in 

the influence of maternal and paternal alcohol problems, two versions of the 

CAST-6 were administered; one to assess maternal alcohol problems and one to 

assess paternal alcohol problems (A copy of the CAST-6 is in Appendix C).  

Maternal Eating Disorders Inventory (Maternal EDI). To date, a 

retrospective pen-and-paper measure of maternal disordered eating has not been 

developed, with studies investigating the influence of maternal dysfunctional 

eating behaviour by either directly interviewing or administering established 



  105 

 

eating disorder measures to mothers of eating disordered girls/women (e.g., 

Byely, Bastiani Archibald, Graber, & Brooks-Gunn, 2000; Laliberte et al., 1999). 

Due to this gap, a modified version of the EDI DT and Bulimia scales was used in 

which participants reported their perceptions of their mother’s eating attitude and 

behaviour.  For example, participants were asked “My mother always talked about 

dieting?”, “My mother would eat when she was upset”, “My mother exaggerated 

the importance of weight”. Tests of factor structure and internal consistently are 

reported below (Items on the Maternal EDI are in Appendix D).  

Procedure 

Students were asked to participate in the study during scheduled lecture 

times and via advertisements throughout the university or student email. Those 

who volunteered to participate in the study were given a packet of questionnaires 

to complete. Consent forms and completed questionnaires were de-identified 

immediately on receipt with the exception of those who agreed to participate in 

Study 2 (see Chapter Six). Copies of the consent form and information sheet can 

be found in Appendix E.  

Results 

Data Screening  

Missing data. To ensure accuracy of entry, data were entered using a 

computerised data entry program. Individual responses deemed illegible by the 

program were checked and manually entered. Data ranges were checked for each 

variable and were found to lie within valid parameters. Data were analysed with 

the SPSS statistical program version 11.5 (SPSS Inc., 2002). Prior to analysis, 

scores of disordered eating, alcohol misuse and personality traits were screened 

through various SPSS programs for missing values, outliers, skewness and 

kurtosis. Less than 5% of the data set had missing values on individual items. 
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Examination of the data showed 10 participants (2.3%) were missing 10% or more 

data on a single scale and were deleted from analyses using that specific scale. 

Two participants did not grow up with their mothers, and thus did not have data 

on the Maternal EDI or the Maternal CAST scales. These two participants were 

removed from analyses using maternal eating and/or drinking questionnaires. All 

other missing values were imputed using the SPSS program Missing Value 

Analysis. As Little’s MCAR test resulted in a non-significant χ2 = 7035 (df = 

7003; ns) data were deemed to be missing completely at random. An expectation 

maximization (EM) technique was used to impute missing data as this method 

provides the best estimate of randomly missing data (Tabachnick & Fidell, 2001).  

Normality. Nine variables were found to be significantly skewed and to 

show kurtosis. The extent of skewness ranged from mild to severe with the 

greatest skewness found on the DT and Bulimia scales of the EDI and the 

Maternal EDI, as well as both parents’ CAST scores. This type of skewness, 

though, is typical of clinical measures when used in community samples, with 

greater numbers of participants scoring at the lower end of the distribution, and 

fewer scoring at the extreme high end of the distribution. This is further 

exacerbated by the scoring of the EDI scales whereby the three lowest, non-

symptomatic scores for each item of the 6-point likert scale are collapsed to a 

score of zero to form a four-point (0 - 3) scale (Schoemaker, van Strien, & van der 

Staak, 1994).    

Transformations. A square-root transformation brought the AUDIT and a 

logarithmic transformation brought the Family Cohesion scores into normality.  

Transformation of the DT scale, Bulimia scale and the Maternal DT and Maternal 

Bulimia scales failed to correct extreme skew.  Using the original six-point (1 – 6) 

scoring (as opposed to the four-point [0-4] scoring) of the EDI and Maternal EDI, 
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however, improved normality considerably with DT scores normally distributed 

when using the original six-point metric. Skewness on the Bulimia scale, the 

Maternal DT and the Maternal Bulimia scales using the six-point scale were also 

corrected or improved using logarithmic and inverse transformations. CAST 

scores, however, could not be corrected via transformations. Thus, CAST scores 

for each parent were dichotomised (using the cut point of three) as suggested by 

Tabachnick and Fidell (2001) to test the influence of extreme skewness on results.  

Parametric tests (i.e., linear regression analyses) were performed using 

both transformed/dichotomised variables and non-transformed variables to test the 

influence of skewness in the raw data. Examination of the results using 

transformed/dichotomised variables and non-transformed variables revealed 

results to be only affected in analyses using transformed AUDIT scores compared 

with non-transformed AUDIT scores. Use of transformed scores for other skewed 

data, dichotomised CAST scores, and the use of the six-point EDI scales did not 

significantly alter results.  Therefore, with the exception of the AUDIT, analyses 

are reported with raw scores.  Further, due to the enhancement of normality and 

the reduction in number of outliers, scores based on original six-point scale on the 

DT, Bulimia, Maternal DT and Maternal Bulimia scales are reported for 

regression analyses. Such an approach is recommended by Schoemaker et al. 

(1994), who found the original six-point scoring of the scales increased the 

sensitivity of EDI items in a non-clinical population. 

Outliers. In accord with the skewed distributions, four variables had 

extreme scores, and multivariate outliers were revealed during regression 

analyses. Performing analyses, with and without univariate and multivariate 

outliers revealed minimal influence by these extreme scores. As univariate and 

multivariate outliers were of particular interest to the current study (multivariate 
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outliers tended to be comorbid women), outliers were kept for all analyses. All 

other assumptions for regression were met. 

Group allocation. Although the use of continuous level variables of 

participants’ eating and drinking is preferred to account for as much variance as 

possible across the continuums of disordered eating and drinking, multiple DVs 

would require the use of a canonical correlation analysis. However, whilst such an 

analysis retains the continuous nature of the outcome variables this analysis has 

several limitations. Specifically, canonical correlation creates a weighted linear 

composite of multiple DVs, which is regressed on a weighted linear composite of 

multiple IVs. Unlike multiple regression in which a single DV is regressed on a 

weighted composite of IVs the canonical correlation algorithm weights the 

variables on both sides of the equation so as to maximally correlate with each 

other. However, as the emphasis of canonical correlation is on the creation of the 

best mathematical composites to correlate maximally with each other, this results 

in 1) a variety of combinations of canonical variate pairs rather than a unique 

solution and 2) solutions that are often uninterpretable (like initial unrotated 

solutions in factor analysis). Thus, “canonical correlation is best considered a 

descriptive technique…rather than a hypothesis-testing procedure” (Tabachnick & 

Fidell, 2001). Moreover, canonical correlation is limited in testing differences 

between women with dysfunctional eating only, or hazardous drinking only, and 

women with both dysfunctional eating and drinking. Given the hypothesis-testing 

purpose of the research question, the lack of a unique solution and interpretability 

issues, and the limitation in answering the question of difference, canonical 

correlation is considered inappropriate for answering questions regarding group 

differences. Although less desirable in terms of level of measurement, a 

compromise solution of dichotomising the variables based on recommended 
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cutpoints and the use ANOVA and logistic regression is used. Thus, to test for 

commonalities and differences between women scoring high on a single measure 

of disordered behaviour (dysfunctional eating or hazardous drinking) and women 

scoring high on measures of both disordered behaviours, participants were 

categorised into four groups: non-disordered, dysfunctional eating only, hazardous 

drinking only and comorbid. Hazardous drinking was defined as scoring 8 or 

above on the AUDIT, while dysfunctional eating was defined as scoring 13 or 

above on the DT scale or 5 or above on the Bulimia scale. A cutpoint of 13 for the 

DT scale was used rather than the manual recommended 14 due to the lower mean 

score in the current sample than manual norms. Women who scored > 13 on the 

DT scale or > 5 on the Bulimia scale, and 8 or above on the AUDIT were 

classified as “comorbid". The number of participants in each group was: Non-

disordered (n = 236), Dysfunctional Eating only (n = 55), Hazardous Drinking 

only (n = 110) and Comorbid (n = 42).  In other analyses examining the 

relationships between family variables and personality on level of dysfunctional 

eating or hazardous drinking (irrespective of comorbidity), scores on the DT, 

Bulimia, or AUDIT were used as continuous level variables. 

Reliability and Validity Tests 

As the wording of the EDI was modified to assess daughters’ perceptions 

of their mother’s eating attitudes and behaviour, an exploratory factor analysis 

was performed to assess the factor structure of the instrument. To enhance 

normality and sensitivity, raw scores (i.e., 6-point likert scale) were used 

(Schoemaker et al., 1994). An initial Principal Components Analysis was used to 

estimate the number of factors, absence of multicollinearity, and factorability of 

the correlation matrices. The Kaiser-Meyer-Olkin test of sampling adequacy (.93) 

indicated that the data set was adequately factorable (Norusis, 1993). An 
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examination of the correlation matrix revealed no correlations >.8, indicating an 

absence of multicollinearity. Examination of a Scree plot revealed a two-factor 

solution. A Factor Analysis found the best solution to be two factors using an 

oblique rotation, which accounted for approximately 55.73% of the variance. 

Intercorrelation between factors was .56 indicating the oblique rotation to be 

appropriate.  As the original EDI on which the Maternal DT and Bulimia scales 

are based is a copy-protected instrument, details of the items used and the 

resultant factor loadings are presented in Appendix D. All items, bar one (item 

19), loaded significantly on their predicted factors. Examination of the item 

communalities also found all items, with the exception of items 1 and 19, to be 

acceptable (.53 - .76). Item 19 was particularly low (.09). 

 Internal consistency of both scales was calculated using Cronbach’s alpha 

coefficients. The alpha for the maternal DT scale was very good (α = .88) with all 

items correlating well with the total score for the scale (r ranged from .67 to .74. 

The alpha for the maternal Bulimia scale was also good (α = .86). However, 

consistent with the factor analysis results, item 19 had a very low item-total 

correlation (r = .25). Further examination of the this item, which asked about 

mother’s self-induced vomiting was found to have very little variability (SD = 

.31) with 97% of the sample indicating that their mother “never” self-induced 

vomiting. Further, deleting this item increased the alpha for the scale to .88. Thus, 

given the lack of variability of this item and the very low correlation between this 

item and other items on the Maternal Bulimia scale, item 19 was not included in 

the calculation of this scale.  

Cronbach’s alphas were calculated for all other scales to confirm internal 

consistency and are shown in Table 8. All scales were found to have acceptably 

high internal reliability. 
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Table 8 

Summary of means, standard deviations and Cronbach’s alpha coefficients of key 

measures   

 M (SD) Percent above 

clinical cutpoints 

α 

AUDIT (n = 443) 

EDIa  (n = 443) 

     Drive for Thinness 

     Bulimia 

6.56 (5.33) 

 

5.00 (5.84) 

1.78 (3.25) 

34.3% 

 

16.1% 

11.2% 

.82 

 

.92 

.87 

SPSRQ (n = 442) 

     Sensitivity to Punishment 

     Sensitivity to Reward 

 

11.47 (5.55) 

9.96 (4.16) 

 

NA 

NA 

  

.86 

.76 

FES (n = 442) 

     Cohesion 

     Conflict 

     Expressiveness      

 

6.19 (2.78) 

3.77 (2.65) 

4.79 (2.57) 

 

NA 

NA 

NA 

 

.85 

.81 

.75 

CAST-6  

     Father  (n = 440) 

     Mother (n = 442) 

 

1.13 (1.88) 

.46 (1.25) 

 

21.4% 

7.5% 

 

.89 

.87 

Mother’s EDIa (n = 436)     

     Drive for Thinness 

     Bulimia 

 

2.57 (4.26) 

.78 (2.13) 

 

5.0%b 

5.0%b 

 

.88 

.88 

Note. AUDIT = Alcohol Use Disorders Identification Test; EDI = Eating 

Disorders Inventory-2; SPSRQ = Sensitivity of Punishment and Sensitivity of 

Reward Questionnaire; FES = Family Environment Scale; CAST-6 = Children of 

Alcoholics Screening Test; NA = Not applicable 

a Mean (SD) derived from four-point scale scoring (three least symptomatic 

responses = 0, symptomatic responses = 1 to 3); alpha based on original six-point 

scale scoring 

b Using cutpoints as per usual EDI  
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Descriptive Information 

Ninety-five percent of the sample reported drinking alcohol at least once, 

with 34% of the sample drinking at a hazardous level (i.e., >8 on the AUDIT). 

Twenty-two percent reported clinically elevated levels of dysfunctional eating  

(scoring > 13 on the DT scale or > 5 on the Bulimia scale). Of those women 

scoring in the elevated range on either the DT or Bulimia Scale, 46% scored in the 

elevated range on the DT scale only, 27% scored in the elevated range on the 

Bulimia scale only and the remaining 27% scored in the elevated range on both. 

This breakdown by EDI scales indicates heterogeneity of dysfunctional eating 

(ranging from restrictive dieting to binge-purging) in the current sample. Given 

that the DT scale has been found to be predictive of bulimic symptoms and that 

over half the women with dysfunctional eating scored in the elevated range on the 

Bulimia Scale it is likely “dysfunctional eating” women in the current study 

would reflect characteristics similar to those typically found in samples of binge-

purge women as opposed to characteristics typically found in samples of 

restricting anoretic women. Nine percent of the sample scored in the elevated 

ranges on measures of both dysfunctional eating and hazardous drinking. Familial 

alcohol problems were reported by 26% of the sample (either parent scoring > 3 

on the CAST) while 7% reported maternal dysfunctional eating  (mother scoring > 

13 on the Maternal DT scale or > 5 on the Maternal Bulimia scale).  

Table 8 displays descriptive statistics for variables measuring severity of 

alcohol use, disordered eating, and personality traits. Mean EDI subscale scores 

were all lower than normative data for university women (Garner, 1991). Mean 

scores on the SPSRQ were similar to those found in samples of university women 

(Caseras et al., 2003; Torrubia et al., 2001). AUDIT mean scores were also lower 

than found in a sample of University women aged 17-25, but higher than that 
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found in a sample of Australian women that included a wider age range (Fleming, 

1996; Roche & Watt, 1999).         

Table 9 shows group differences on family factors. Due to the number of 

tests performed, an alpha level of .01 was set to indicate significant differences 

between groups. Surprisingly, there was no significant difference between groups 

on either maternal or paternal alcohol misuse. However, as expected dysfunctional 

eating only and comorbid women reported significantly greater maternal drive for 

thinness and maternal bulimia than hazardous drinking only or non-disordered 

women. Such findings of greater maternal dysfunctional eating in women who 

score high on dysfunctional eating reflect previous research finding high levels of 

maternal eating problems in women with bulimia and anorexia (MacBrayer et al., 

2001; Pike & Rodin, 1991). This further supports the validity of the modified 

Maternal DT and Bulimia scales in the current study.  

In terms of family dysfunction, dysfunctional eating only and comorbid 

women generally reported greater levels of family dysfunction than hazardous 

drinking only and non-disordered women.  There was no significant difference 

between comorbid and dysfunctional eating only women on any scale of family 

functioning or parental pathology. Nor were hazardous drinking only women 

distinguished from non-disordered women in family functioning or parental 

pathology. 

 Table 10 shows bivariate correlations between all variables. Due to the 

large number of inter-correlations an adjusted alpha level of .01 was used to 

indicate significant bivariate relationships. As found in other comorbidity 

research, the AUDIT was positively related to measures of dysfunctional eating. 

In terms of RST and family factors, just as reward sensitivity was associated with 

participants’ dysfunctional eating, reward sensitivity was also positively 
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associated with maternal dysfunctional eating. However, whilst associated with 

participants’ level of hazardous drinking, reward sensitivity was not associated 

with reports of parental drinking and only the conflict subscale of the family 

environment scale.  On the other hand, whilst punishment sensitivity was not 

associated with parental drinking, it was strongly associated with a chaotic family 

environment and maternal dysfunctional eating. Not unexpectantly, parental 

drinking was associated with a more chaotic family environment. Daughters’ 

dysfunctional eating was associated with reports of mothers’ dysfunctional eating 

whilst daughters’ drinking was associated with their mothers’, but not their 

fathers’ drinking. Finally, just as participants’ DT score was strongly associated 

with Bulimia score (36% common variance), reports of maternal DT and Bulimia 

was also strongly associated, sharing 32% variance. 



   

 

            115 

Table 9 

Sample characteristics on measures of alcohol misuse, dysfunctional eating, parental alcohol abuse, maternal eating, and family 

environment 

  Non-disordered  

 

n = 236 

Dysfunctional 

Eating only  

n = 55 

Hazardous 

Drinking only 

n = 110 

Comorbid 

 

n = 42  

  

 M (SD) M (SD) M (SD) M (SD) F Group diffs 

FES  

 Cohesion 

 Conflict 

 Expressive    

 

6.54 (2.62) 

3.36 (2.57) 

5.07 (2.45) 

 

5.42 (3.07) 

4.41 (2.71) 

3.76 (2.64) 

 

6.31 (2.70) 

3.90 (2.54) 

4.97 (2.65) 

 

4.92 (3.03) 

4.81 (2.90) 

4.05 (2.52) 

 

 5.75** 

 5.34** 

 5.42** 

 

ND > CM 

ND < (DE = CM) 

(HD = ND) > DE 

CAST-6  

 Mother  

 Father  

 

  .33 (1.13) 

1.02 (1.77) 

 

.56 (1.52) 

1.13 (2.06) 

 

  .60 (1.25) 

1.29 (1.96)  

 

    .62 (1.40) 

  1.36 (2.01) 

 

1.56 

  .79 

 

 

M_EDI      

    DT 

    Bulimia 

 

1.79 (3.53) 

0.37 (1.04)   

  

 5.18 (5.97) 

 1.80 (3.34) 

 

2.11 (3.52) 

0.55 (1.51) 

   

  4.62 (5.08) 

  2.38 (4.05) 

 

14.32*** 

17.23*** 

 

(ND = HD) < (DE = CM) 

(ND = HD) < (DE = CM) 

 
Note. SPSRQ = Sensitivity of Punishment and Sensitivity of Reward Questionnaire; FES = Family Environment Scale; CAST-6 = Children 
of Alcoholics Screening Test; ND = non-disordered; HD = hazardous drinking; DE = dysfunctional eating; Comorbid = comorbid; post 
hocs performed using Hochberg GT2 for variables equal variance across groups, and Dunnett T3 for variables with unequal variance across 
groups (p <.05). 
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Table 10 

Bivariate correlations between family risk factors, personality and dysfunctional eating and drinking 

 
Measure 1 2 3 4 5 6 7 8 9 10 11 

1.  Sensitivity to punishment  --    
 

      

2.  Sensitivity to reward   .08  --          

3.  Mother’s drive for thinness  .22***  .21***  --         

4.  Mother’s bulimia  .20***  .14**  .56***  --        

5.  Mother’s alcohol abuse  .06   .03  .14**  .15*** --       

6.  Father’s alcohol abuse -.06 -.01  .04  .15**  .18***  --      

7.  Family conflict  .20***  .14**  .22***  .26***  .21***  .28***  --     

8.  Family cohesion  -.26*** -.07 -.26*** -.28*** -.17*** -.24*** -.55***  --    

9. Family expression -.34*** -.04 -.21*** -.20*** -.07 -.13** -.31***  .66***  --   

10. AUDIT (SQRT)   .03  .41***  .11  .09  .13**  .10  .15** -.12 -.03  --  

11. EDI Drive for Thinness  .32***  .21***  .34***  .29***  .09  .07  .14** -.14** -.14** .25***  -- 

12. EDI Bulimia  .32***  .25***  .30***  .33***  .11  .05  .21*** -.22*** -.22*** .21*** .60***  

 
Note. EDI scores for participant and mother using 6-point scale scoring 

 **p < .01  ***p < .001 
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Similarities and differences in reinforcement sensitivity across groups 

The first aim of the study was to replicate the findings of Loxton and 

Dawe (2001) in a sample of adult women. In order to test for similarities and 

differences in reinforcement sensitivity across groups of non-disordered, 

dysfunctional eating only, hazardous drinking only and comorbid women, two 

one-way ANOVAs were performed. In each ANOVA, group membership was the 

IV (non-disordered, dysfunctional eating only, hazardous drinking only, 

comorbid). Sensitivity to reward was the DV in the first analysis and sensitivity to 

punishment was the DV in the second analysis. While the four groups were 

unequal in sample size this is not considered problematic when using between-

group, one-way ANOVAs in which there is homogeneity of variance across 

groups (Tabachnick & Fidell, 2001).  

As shown in Figure 2, there were significant differences on both reward 

sensitivity, F (3, 438) = 23.63, p < .001, and punishment sensitivity, F (3, 438) = 

11.53, p < .001, across groups. Given the directional hypotheses planned contrasts 

were used to assess group differences. As predicted, all disordered groups - 

comorbid (M = 12.84, SD = 4.38), hazardous drinking only (M = 11.59, SD = 

4.01), and dysfunctional eating only (M  = 10.17, SD = 4.07) scored significantly 

higher on reward sensitivity than the non-disordered group (M = 8.63, SD = 3.66), 

F (1, 438) = 52.99, p < .001. Also as predicted, the comorbid group scored 

significantly higher on reward sensitivity than the dysfunctional eating only 

group, F (1, 438) = 11.36, p < .0012. In terms of sensitivity to punishment 

differences, as predicted, the dysfunctional eating only (M = 14.53, SD = 5.71) 

and comorbid (M = 13.72, SD = 4.73) groups scored significantly higher than the 

Comment [NL1]:  Could have 
also used post-hoc test using 
Hochberg’s GT2 for large cell 
size differences (see Andy filed) – 
same results as planned 
comparisons, but if want to look 
at diff between alcohol and cm, 
which isn’t staed up front 
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non-disordered group (M = 10.41, SD = 5.37), F (1, 438) = 32.60, p < .001. Also 

as predicted, comorbid group scored higher on the Sensitivity to Punishment scale 

than the hazardous drinking only group (M = 11.35, SD = 5.39), F (1, 438) = 5.95, 

p < .05. 

                                                                                                                                      

2 As the Sensitivity to Reward scale has one item asking about the use of drugs for their 
pleasurable effect, a subsequent analysis was performed with this item removed. However, the 
same results were found. 
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Figure 2. Standardised mean scores across groups of non-disordered, 

dysfunctional eating, hazardous, and comorbid women (error bars display ± 2 

SEM) 
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Relative contribution of family risk and reinforcement sensitivity to dysfunctional 

eating and hazardous drinking 

The second aim of the study was to assess the contribution of family and 

personality variables to dysfunctional eating and hazardous drinking. A 

multinomial logistic regression was performed to assess the relative contribution 

of family risk factors and personality to the increased likelihood of belonging to 

the non-disordered group, the dysfunctional eating group, the hazardous drinking 

group, or the comorbid group. All family risk factors (i.e., family environment, 

parental drinking and maternal eating) and both reward and punishment sensitivity 

were entered as simultaneous predictors. Group membership was entered as the 

criterion.  

Using the comorbid group as the reference group, there was good model fit 

(discrimination between groups) with all predictors entered, χ2 (27) = 136.51, p < 

.001, -2LL = 871.92 (Nagelkerke R2 = .30). Overall classification, though, was 

less than optimal, with family and personality variables correctly classifying 58% 

of cases. As shown in Table 11, likelihood ratio tests showed sensitivity to 

reward, sensitivity to punishment and maternal bulimia to be the best predictors of 

group membership. All other predictors were non-significant, although there was 

a trend for maternal drive for thinness to contribute to the prediction of group 

membership3.  

                                                 

3 More sensitive linear regression analyses in which AUDIT scores, DT scores and Bulimia scores 
were entered as the DVs also showed personality to be better predictor of these measures than 
family factors. The best family factors were maternal drinking for AUDIT score, maternal DT 
score for participant’s DT, and maternal bulimia score on participant’s bulimia score  
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Table 11 

Tests of main effects of personality and family factors in prediction of group 

membership (Non-disordered, Dysfunctional Eating only, Hazardous Drinking 

only, Comorbid) 

Predictor -2LL χ2 

Sensitivity to Reward 928.17 56.24*** 

Sensitivity to Punishment 889.35 17.43** 

Maternal Bulimia 879.89 7.97* 

Maternal DT 879.56 7.66a 

Maternal CAST 873.93 2.00 

Paternal CAST 873.81 1.89 

FES – Conflict 872.38   .45 

FES – Cohesion 873.18 1.25 

FES – Expressiveness 874.09 2.17 

a p = .054 

* p <.05  ** p < .01 ***p <.001 

 



122 

    

To assess how personality and maternal bulimia differentiated between 

groups, likelihood ratios between comorbid women and women in the other three 

groups were examined. As shown in Table 12, comorbid women were 

distinguished from non-disordered women by higher levels of reward sensitivity, 

punishment sensitivity and maternal bulimia. Comorbid women were 

distinguished from dysfunctional eating only women by higher levels of reward 

sensitivity (as found in the previous analysis), and were distinguished from 

hazardous drinking only women by a greater level of maternal bulimia.   

As comorbid women were characterised by heightened sensitivity to 

reward and sensitivity to punishment, and the recent proposal that BIS and BAS 

may interact (i.e., joint subsystems hypothesis), subsequent analyses were 

performed to test whether a punishment sensitivity x reward sensitivity interaction 

would be predictive of membership in the comorbid group. A logistic regression 

was performed with group membership as the DV, sensitivity to punishment and 

sensitivity to reward entered separately in step one, and the sensitivity to reward x 

sensitivity to punishment interaction entered at step two. Chi-square was not 

significantly improved by the addition of the interaction (Δχ2 = 1.75; df = 3; ns; -

2LL = 821.22). Thus, there did not appear to be an interaction between sensitivity 

to reward and sensitivity to punishment in the prediction of group membership. 

These findings indicate personality to be the better predictor of 

dysfunctional eating and/or hazardous drinking, than a positive family history of 

alcohol abuse or a dysfunctional family environment. However, whilst heightened 

reward sensitivity distinguished comorbid women from dysfunctional eating only 

women (as found in the previous ANOVA analyses), when family factors were 

also entered into the equation, maternal bulimia, rather than punishment 

sensitivity, best distinguished hazardous drinking only women from comorbid 
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women. Furthermore, although comorbid women were characterised by both high 

levels of reward and punishment sensitivity, there was no evidence of a 

synergistic effect. 
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Table 12 

Parameter estimates for multinomial logistic regression model relating group 

membership (Non-disordered, Dysfunctional Eating only, Hazardous Drinking 

only, Comorbid) to personality and family factors 

Significant contrasts Wald 
χ2 

B SE Odds ratio CI 

Non-disordered v Comorbid      
       Reward sensitivity 27.03 -.259*** .050 .77 .70-.85 
       Punishment sensitivity  6.33 -.095* .012 .91 .85-.98 
       Maternal DT    .08 -.010 .027 .99 .94-1.04 
       Maternal Bulimia  5.16 -.097* .040 .91 .84-.99 
       Maternal CAST    .13 -.051 .143 .95 .72-1.27 
       Paternal CAST    .25 -.052 .102 .95 .77-1.15 
       FES Conflict    .07 -.023 .086 .98 .83-1.16 
       FES Cohesion    .54  .071 .095     1.07 .89-1.29 
       FES Expression    .01 -.007 .100 .99 .82-1.2 

 
Dysfunctional Eating only v 
Comorbid 

     

       Reward sensitivity 10.46 -.182*** .056 .83 .75-.93 
       Punishment sensitivity     .42   .028 .044     1.03 .95-1.12 
       Maternal DT   2.86   .050 .030     1.05 .99-1.11 
       Maternal Bulimia     .95   .042 .043 .96 .89-1.05 
       Maternal CAST     .04 -.032 .156 .97 .75-1.32 
       Paternal CAST     .10 -.037 .117 .96 .76-1.21 
       FES Conflict     .06  .024 .100     1.02 .84-1.25 
       FES Cohesion   1.24  .120 .108     1.13 .91-1.39 
       FES Expression   1.08 -.120 .116 .89 .71-1.11 

 
Hazardous Drinking only v 
Comorbid 

     

       Reward sensitivity 1.19 -.055 .050 .95 .88-1.02 
       Punishment sensitivity 1.95 -.055 .039 .95 .86-1.04 
       Maternal DT   .31 -.015 .028 .98 .93-1.04 
       Maternal Bulimia 5.65 -.102* .043 .90 .83-.98 
       Maternal CAST   .37  .087 .144 1.10 .83-1.45 
       Paternal CAST   .17  .043 .103 1.04 .85-1.27 
       FES Conflict   .00  .001 .090 1.00 .84-1.19 
       FES Cohesion   .52  .071 .098 1.07 .88-1.30 
       FES Expression   .01  .008 .104 1.01 .82-1.24 

*p < .05  ***p < .001 
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Reward and Punishment sensitivity as moderators of family risk and hazardous 

drinking and dysfunctional eating 

The third aim of the study was to test for interaction effects between 

family risk factors and personality on dysfunctional eating and/or hazardous 

drinking. First, given the little research in this area, tests of moderation were 

performed on group membership as the DV. Such tests assess whether personality 

factors, such as reward and punishment sensitivity, exacerbate family risk on the 

development of comorbid disorders. To assess for interaction effects on a 

categorical DV (i.e., group), a two-stage nested models approach is used. In the 

first stage, a multinominal logistic regression analysis is performed with family 

and personality variables entered simultaneously as continuous level predictors. 

Group membership is entered as the criterion (as per the previous analysis). In the 

second step, a second multinomial logistic analysis is performed with family and 

personality variables, and all personality x family factor cross-products (e.g., 

Sensitivity to Reward x Maternal DT; Sensitivity to Punishment x Maternal DT, 

etc.) entered as predictors. A significant change in chi-square between the two 

models determines whether the addition of interaction terms in the second model 

significantly increases prediction of group membership.  

As the first step had been performed in the previous analysis (i.e., test of 

main effects), a second analysis (i.e., test of main effects and interactions) was 

performed. The value of the chi-square from this analysis was compared with the 

chi-square from the analysis run above. However, the chi-square value of the 

second model, χ2(69) = 169.68, p < .001, -2LL = 838.77, was not significantly 

different from the chi-square value of the first model, χ2 (27) = 136.51, p < .001, -

2LL = 871.92; Change χ2 (42) = 33.17, ns. Thus, neither reward nor punishment 

sensitivity interacted with any family factor in the prediction of group 
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membership (i.e., reporting high levels of family risk and high levels of reward or 

punishment sensitivity did not increase the likelihood of belonging to the 

dysfunctional eating only, hazardous drinking only or comorbid groups) 4.  

Although personality did not moderate family risk in predicting group 

membership, combining women who scored high on the DT scale and the 

Bulimia scale into a single heterogenous group may have obscured relationships 

specific to more general dysfunctional eating (i.e., DT scale) from those specific 

to binge-purging (i.e., Bulimia scale). Similarly, the use of a categorical DV and 

non-parametric test would likely have had minimal power to detect interactions. 

Moreover, very little research has investigated possible interactions between 

impulsivity/anxiety and maternal eating or drinking, and personality on 

daughters’ eating or drinking (regardless of comorbidity). Therefore, additional 

analyses were performed to shed light on possible interaction effects between 

maternal dysfunctional behaviour and personality on daughters’ eating and 

drinking that may have been obscured by the use of group level data. Again, a 

nested models approach was used with main effects entered in the first step and 

interaction terms entered in the second step. To control for the increased risk of 

Type I error due to multiple analyses, a corrected alpha of .01 was used. 

Hierarchical regression analyses were used to test interactions between 

maternal dysfunctional behaviour and personality on daughters’ dysfunctional 

eating/drinking. In each analysis main effects of personality and maternal 

disordered behaviour were entered in the first step. Centred cross-product scores 

                                                 

4 As including all possible interaction terms in the second analysis likely reduced power via 
increased number of predictors and degrees of freedom, subsequent analyses entering each cross-
product individually in the second equation still failed to find a significant Δχ2. Similarly, as 
reward sensitivity and maternal bulimia best distinguished comorbid women from women scoring 
high on a single measure of dysfunctional behaviour, a more liberal test for a reward sensitivity x 
maternal bulimia interaction on comorbid status also failed to add significantly to the prediction of 
group membership beyond reward sensitivity and maternal bulimia separately. 
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of each 2-way personality x maternal disordered behaviour interaction were 

created (i.e., Sensitivity to Reward x Maternal DT), and entered into the equation 

at the second step. Daughters’ scores on Drive for Thinness, Bulimia and AUDIT 

were the DVs. A significant change in R2 indicates a significant interaction effect. 

As shown in Table 13, only the Sensitivity to Punishment x Maternal Bulimia 

interaction added significantly to the prediction of daughters’ bulimia scores. No 

other interaction terms added significantly to the variance explained by the main 

effects. 

To further examine this interaction, regression slopes were examined for 

Sensitivity to Punishment one standard deviation above and below the mean 

(after centering) as recommended by Holmbeck (2002). The effect of maternal 

bulimia score was then examined on daughters’ bulimia score at high (+ 1 SD) 

and low (- 1 SD) punishment sensitivity. Greater beta weights show a stronger 

relationship between the predictor and outcome variables. As shown in Figure 3, 

the slope of the relationship between maternal bulimic symptoms and 

participant’s bulimic symptoms was steeper for high punishment sensitivity than 

low sensitivity. Specifically, the relationship between maternal bulimia score and 

participants’ bulimia score was stronger for participants high in punishment 

sensitivity (B = .501, Bse = .075, t = 6.73, p < .001), compared with participants 

low in punishment sensitivity (B = .191, Bse = .092, t = 2.08, p < .05). 
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Table 13 

Interactions between sensitivity to reward and sensitivity to punishment with 

Maternal eatingand drinking on daughters’ eating and drinking 

DVs IVs & Interactions B SE B β 
 

 

Drive for Thinness 
    Step 1 
 
 
 
    Step 2 

 
Main effects 
SR 
Maternal DT 
Interactions 
SR x Maternal DT 
 

 
 
 .318 
 .360 
 
-.010 

 
 
.102 
.053 
 
.013 

 
 
 .14** 
 .31*** 
 
-.04 
 

 

 

 
ΔR2= .14*** 
 
ΔR2= .00 
 

Bulimia 
    Step 1 
 
 
 
    Step 2 

 
Main effects 
SR 
Maternal Bulimia 
Interactions 
SR x Maternal Bulimia 

 
 
 .324 
 .409 
 
 .002 

 
 
.069 
.060 
 
.013 

 
 
 .21*** 
 .30*** 
 
 .01 
 

 

 
 
ΔR2= .15*** 
 
ΔR2= .00 
 

AUDIT (SQRT) 
    Step 1 
 
 
 
    Step 2 

 
Main effects 
SR 
Maternal CAST  
Interactions 
SR x Maternal CAST 

 
 
 .109 
 .107 
 
 .005 

 
 
.011 
.038 
 
.011 

 
 
 .41*** 
 .12** 
 
 .02 

 

 
 
ΔR2= .18*** 
 
ΔR2= .00 
 

Drive for Thinness 
    Step 1 
 
 
 
    Step 2 

 
Main effects 
SP 
Maternal DT 
Interactions 
SP x Maternal DT 
 

 
 
 .428 
 .329 
 
-.008 
 

 
 
.074 
.052 
 
.009 

 
 
 .26*** 
 .29*** 
 
-.04 

 

 

 
ΔR2= .18*** 
 
ΔR2= .00 
 

Bulimia 
    Step 1 
 
 
 
    Step 2 

 
Main effects 
SP 
Maternal Bulimia 
Interactions 
SP x Maternal Bulimia 

 
 
 .307 
 .379 
 
 .028 

 
 
.051 
.059 
 
.010 

 
 
 .27*** 
 .28*** 
 
 .12** 

 

 
 
ΔR2= .18*** 
 
ΔR2= .01** 
 

AUDIT (SQRT) 
      Step 1 
 
 
       
      Step 2 

 
Main effects 
SP 
Maternal CAST 
Interactions 
SP x Maternal CAST 

 
 
.004 
.116 
 
.005 

 
 
.009 
.042 
 
.008 

 
 
.02 
.12** 
 
.03 

 
 
ΔR2= .02 
 
 
ΔR2= .00 
 

** p < .01   *** p < .001 
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Figure 3. Regression lines for relationship between maternal bulimia score and 

daughters’ bulimia as moderated by sensitivity to punishment (a 2-way 

interaction). 

 b = unstandardised regression coefficient (i.e., simple slope); SD = standard 

deviation 
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Reward and punishment sensitivity as mediators of family risk factors and 

daughters’ dysfunctional eating and drinking  

Although punishment sensitivity was found to moderate the relationship 

between maternal bulimia and daughters’ bulimia scores, reward and punishment 

sensitivity may also operate as more proximal, mediating, variables of distal 

variables, such as family environment and/or parental pathology. Accordingly, in 

order to address the fourth aim of the study, the final set of analyses tested 

mediation of family factors and outcome via personality. As only maternal 

bulimia significantly added to the prediction of group membership beyond 

personality, and that there were no significant differences in family risk between 

comorbid women and dysfunctional eating only women, tests of mediation were 

only performed on continuously distributed AUDIT, Drive for Thinness and 

Bulimia scores.  

Tests for mediation were based on the definitions and procedures outlined 

by Baron and Kenny (1986). Mediation is demonstrated when a significant 

correlation between two variables becomes non-significant when a third variable, 

which also correlates with the first two variables, is partialled from the 

relationship. Partial mediation is demonstrated when the correlation between the 

IV and DV is reduced but does not become non-significant. Full and partial 

mediating paths were verified using the Sobel test. Significant Sobel tests indicate 

that the indirect effect from the IV to the DV, via the mediating variable (MV), is 

significantly different from zero.  Tests of mediation were performed on all 

variables that showed significant IV-MV and MV-DV bivariate correlations 

(Table 10).  

As neither punishment nor reward sensitivity was significantly correlated 

with parental alcohol misuse, only maternal eating and family environment could 
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be tested for mediation. Thus, the three FES scales, maternal DT and maternal 

bulimia were entered as IVs, Sensitivity to Reward and Sensitivity to Punishment 

were entered as mediating variables and participant’s AUDIT, DT and Bulimia 

scores were entered as DVs. Only variables that had significant correlations with 

each other were included in the analysis. All possible pathways are shown in 

Table 14.  Although the Sobel test has been criticised as lacking power, low 

power has only been found to occur in small samples (less than 200, MacKinnon, 

Lockwood, Hoffman, West, & Sheets, 2002). Given the relatively large sample 

and the number of possible tests, an adjusted alpha level of .01 was set for 

significant mediation as assessed by the Sobel test.  
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Table 14 

Tests of mediatory pathways between family factors and dysfunctioning eating 

and hazardous drinking via personality 

IV MV DV IV to 

MV 

MV to 

DVa 

IV to DV 

w/o MV 

IV to DV 

w MV 

Sobel 

test 

Maternal eating via SP 
Maternal DT SP EDI_DT  .22*** .26***  .34***  .28*** 3.66*** 

Maternal 

Bulimia 

SP EDI_DT  .20*** .27***  .29***  .24*** 3.52*** 

Maternal DT SP EDI_Bulimia  .22*** .27***  .30***  .24*** 3.68*** 

Maternal 

Bulimia 

SP EDI_Bulimia  .20*** .26***  .33***  .28*** 3.49*** 

Maternal eating via SR 
Maternal DT SR EDI_DT  .21*** .14**  .34***  .31*** 2.57 

Maternal 

Bulimia 

SR EDI_DT  .14** .17***  .29***  .27*** 2.29 

Maternal DT SR EDI_Bulimia  .21*** .20***  .30***  .26*** 2.28 

Maternal 

Bulimia 

SR EDI_Bulimia  .14** .21***  .33***  .31*** 2.47 

Family environment via SP 
FES_Con SP EDI_DT  .20*** .31***  .14**  .08 3.62*** 

FES_Coh SP EDI_DT -.26*** .31*** -.14** -.06 -4.26*** 

FES_Exp SP EDI_DT -.34*** .31*** -.14** -.03 -4.94*** 

FES_Con SP EDI_Bulimia  .20*** .29***  .21***  .15**  3.57*** 

FES_Coh SP EDI_Bulimia -.26*** .28*** -.22*** -.15** -4.11*** 
FES_Exp SP EDI_Bulimia -.34*** .28*** -.22*** -.13** -4.62*** 

Family conflict via SR 
FES_Con SR EDI_DT  .14** .20***  .14**  .11* 2.38 

FES_Con SR EDI_Bulimia  .14** .23***  .21***  .18*** 2.49 

FES_Con SR AUDIT (SQ)  .14** .41***  .15**  .09* 2.73** 

Note. Standardised coefficients (beta weights) are reported. 

a Beta weight of MV while controlling for IV 

* p < .05 **p < .01  ***p < .001  
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The hypothesis that sensitivity to punishment would mediate family 

environment and hazardous drinking and dysfunctional eating was partially 

supported. As shown in Table 14, sensitivity to punishment partially mediated 

maternal dysfunctional eating and participants’ own dysfunctional eating; i.e., 

having a mother who is perceived to emphasise weight concerns and/or engages in 

dysfunctional eating behaviours partly contributes to a daughter’s dysfunctional 

eating via heightened levels of punishment sensitivity. Similarly, having a family 

characterised by heightened conflict, low cohesion and low expressiveness was 

also related to dysfunctional eating via a heightened sensitivity to punishment. 

However, punishment sensitivity did not mediate the relationship between 

maternal alcohol misuse, or a dysfunctional family environment, and daughters’ 

hazardous drinking. 

The hypothesis that sensitivity to reward would mediate family risk and 

disordered behaviour was generally unsupported. Although family conflict and 

hazardous drinking was partially mediated by reward sensitivity, sensitivity to 

reward did not mediate any other family risk factors and dysfunctional behaviour.  

Reward sensitivity appears to be more related to disordered behaviour in an 

independent fashion. 

Discussion 

The purpose of the current study was to examine the relationships between 

personality traits of reward and punishment sensitivity, and several family risk 

factors, to the vulnerability of young women to dysfunctional eating and 

hazardous drinking. Several important findings emerged. First, as found in 

previous studies, high level of reward sensitivity was common to both 

dysfunctional eating and hazardous drinking. Women who scored high on 

measures of both dysfunctional eating and hazardous drinking were more reward 



134 

    

sensitive than women who scored high on dysfunctional eating only. Further, as 

predicted, punishment sensitivity was associated with dysfunctional eating but not 

hazardous drinking per se. Second, when family risk factors were entered in the 

equation with reward and punishment sensitivity, only maternal bulimic 

symptoms remained a significant predictor of participants’ disordered behaviour. 

Moreover, when accounting for family risk, punishment sensitivity no longer 

significantly differentiated comorbid women from hazardous drinking only 

women. Third, punishment sensitivity was found to exacerbate the relationship 

between maternal bulimic symptoms and daughters’ bulimic symptoms. However, 

there were no interaction effects between personality and family risk in predicting 

comorbidity. Fourth, family environment and maternal eating were found to 

contribute to the increased risk of disordered behaviour via personality; in 

particular, punishment sensitivity. These key findings will be discussed below. 

Reinforcement sensitivity and addictive behaviour 

As predicted, heightened reward sensitivity appears to be a key personality 

trait in the vulnerability to problematic alcohol use. As discussed in Chapter 

Three, there are now many studies in which high levels of impulsivity and reward 

sensitivity have been found in alcohol misusing populations (see Table 4). The 

relatively strong association between reward sensitivity and hazardous drinking in 

the current study adds further to this body of research. Furthermore, reward 

sensitivity in the current study had a far greater association with hazardous 

drinking (r = .41) than any other risk factor assessed, including maternal drinking 

(r = .13). Knyazev et al. (2004) also recently found reward sensitivity to be a 

stronger predictor of substance use than family substance use or peer drug use in a 

large sample of high school boys and girls.  
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Likewise, the finding of high reward sensitivity in women who score high 

on measures of dysfunctional eating is consistent with a growing body of research 

in which high impulsiveness has been consistently associated with disordered 

eating; bulimia in particular (see Table 5). This finding further supports a growing 

body of research into bulimia and subthreshold dysfunctional eating using self-

report measures of reward sensitivity (Davis, Strachan et al., 2004; Davis & 

Woodside, 2002; Kane et al., 2004; Loxton & Dawe, 2001) Such finding also 

supports studies using the cue-reactivity paradigm in which women with bulimia 

and restrained eaters have been found to have greater cravings and desire to binge 

following exposure to preferred binge foods (Fedoroff et al., 1997; Staiger et al., 

2000).  

It has been proposed that very high levels of impulsiveness in women with 

bulimia increase the likelihood of also misusing alcohol and other reinforcing 

substances (Bulik & Sullivan, 1998; Lilenfeld et al., 1997). The finding in the 

current study that women classified as comorbid were significantly more reward 

sensitive than women classified as dysfunctional eating only is consistent with 

this proposal. Further, this finding is consistent with previous research using 

women diagnosed with bulimia (Bulik, Sullivan et al., 1997b; Bulik et al., 1994; 

Kane et al., 2004).  

The current findings of high levels of reward sensitivity as measured by 

the SPSRQ across hazardous drinking and dysfunctional eating adds further 

weight to the proposal of reward sensitivity as a common feature of both alcohol 

misuse and binge/purging behaviour.  It seems that heightened sensitivity to 

reinforcing substances such as food and/or alcohol, and the pursuit of such 

substances, is a key vulnerability to binge-eating or hazardous drinking. 

Furthermore, a very high sensitivity to the rewarding properties of such 
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substances increases the risk of both binge-eating and alcohol misuse, at least in 

women. These findings support a recent focus on the dopaminergic reward 

pathways in the predisposition to disordered eating and substance abuse (e.g., 

Carr, Tsimberg, Berman, & Yamamoto, 2003; Davis & Claridge, 1998; Grigson, 

2002). 

Although there is now considerable evidence supporting reward sensitivity 

as a commonality to dysfunctional eating and hazardous drinking, the current 

study also supports the argument that dysfunctional eating women are more 

sensitive to potential threat and punishment in the environment than non-

dysfunctional eating women. Again, this supports previous research using 

anxiety-related measures such as harm avoidance (Bulik, Sullivan et al., 1997b; 

Bulik et al., 1994; Pidcock et al., 2000). Heightened punishment sensitivity in 

dysfunctional eating women may reflect a generally greater sensitivity to 

perceived social disapproval of excess body weight and attempts to restrict food 

intake. There is evidence that women with eating disorders are more socially 

anxious and report greater teasing and negative comments related to appearance 

than women without disordered eating (Fairburn et al., 1997; Lilenfeld et al., 

1997).  

One area of relative neglect in the study of comorbid eating disorders and 

substance abuse is investigating how comorbid women differ from hazardous 

drinking only women. The hypothesis that comorbid women would be 

characterised by higher punishment sensitivity than hazardous drinking only 

women was supported. This finding lends support to the proposal that high 

anxious women may form a specific subgroup of alcohol misusing women. The 

finding of one group of hazardous drinking women (i.e., the Comorbid group) 

characterised by high levels of both reward sensitivity and punishment sensitivity 

Comment [u2]: In the current study 
though, both groups of hazardous drinking 
women (Hazardous Drinking only and 
Comorbid) showed elevated levels of 
impulsivity, which is contrary to the 
findings of Del Boca and Hesslebrock. 
Nevertheless, t 
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also reflects recent studies that have found subgroups of alcohol misusing men, 

and boys at risk of substance dependence, to be both impulsive and anxious (e.g., 

Bau & Salzano, 1995; Berman et al., 2002). Interestingly enough, a test of an 

interaction between reward and punishment sensitivity was non-significant, 

suggesting perhaps an additive, rather than a synergistic, effect. However, as 

discussed below, punishment sensitivity was not the only variable to distinguish 

comorbid women from hazardous drinkers. When also accounting for family risk, 

maternal bulimia (but not punishment sensitivity) distinguished between comorbid 

women and those women who drink at a hazardous level only.  

 Family factors and dysfunctional eating and drinking 

Although the above findings add further support to the utility of Gray’s 

RST in examining possible mechanisms underlying comorbid disordered eating 

and alcohol misuse, a key purpose of the current study was to explore the 

relationship between reinforcement sensitivity and other risk factors that may 

increase the likelihood of developing disordered eating and/or alcohol problems.  

A family environment characterised by conflict, lack of cohesion and 

expressiveness, parental alcohol abuse or maternal dysfunctional eating were 

chosen as putative family risk factors. Although such family risk factors have 

been the focus of attention in previous research of disordered eating and drinking, 

only recently has research specifically looked at how broad risk factors (e.g., 

dysfunctional family environment) interact with more individual vulnerabilities in 

the development of either disorder. Furthermore, there has been remarkably little 

research investigating the relationship between pathology-specific family 

variables and personality traits in the development of disordered eating.  Finally, 

no studies have used specific measures of reward and punishment sensitivity, nor 

have they accounted for comorbidity. This study looked to extend these studies by 
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using specific measures of RST, and including measures of maternal 

dysfunctional eating and maternal alcohol misuse as predictors, and comorbid 

status as an outcome.  

When family factors were examined independently of personality, non-

disordered women and hazardous drinking only women generally reported better 

functioning in their families of origin than dysfunctional eating women. Not 

surprisingly, women scoring high on dysfunctional eating reported greater levels 

of maternal dysfunctional eating than other women in the sample (Table 9). 

Similar findings were also found when looking at bivariate correlations between 

family risk factors and scores on measures of dysfunctional eating and hazardous 

drinking (Table 10). Again, consistent with previous research, dysfunctional 

eating women reported greater family dysfunction and greater maternal disordered 

eating (e.g., MacBrayer et al., 2001; Moreno & Thelen, 1993; Pidcock et al., 

2000).  

The small but significant association between daughters’ drinking and 

maternal, but not paternal, drinking adds further to a small body of research 

investigating gender-specific influences on women’s drinking (Griesler & Kandel, 

1998; Sannibale & Hall, 2001). However, in terms of family functioning, 

hazardous drinking only women were generally very similar to non-disordered 

women. Thus, in this sample, family background did not appear to have been as 

important in the development of hazardous drinking as reward drive. 

On the other hand, punishment sensitivity, whilst not associated with 

parental drinking, was associated with a more chaotic family environment. 

However, there was a significant correlation between parental drinking and a 

chaotic family environment. The positive relationship between punishment 

sensitivity and family environment, but a nil association with parental drinking 
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supports earlier suggestions that it is the general chaotic nature of the family, 

rather than parental drinking per se, that increases the risk of disordered 

behaviour, perhaps via heightened threat sensitivity (Chassin et al., 1996; Pidcock 

et al., 2001). For example, Chassin et al. (1996) found parental alcohol abuse to be 

associated with environmental stress and heightened negative affect in their 

adolescent children, who in turn reported greater alcohol use. In the current study 

punishment sensitivity was associated with dysfunctional eating, rather than 

hazardous drinking. Nevertheless, as shown by the results of the mediation 

analyses discussed below, the association between a chaotic family environment 

and disordered eating is partially mediated by heightened sensitivity to 

punishment, thereby suggesting dysfunctional eating as a method of coping in a 

chaotic environment. 

Contrary to the suggestion that parental drinking may increase the risk of 

comorbid alcohol abuse in eating disordered women (Lilenfeld et al., 1997), 

comorbid women were no more likely to report parental alcohol misuse than 

dysfunctional eating only women. Moreover, there was no significant difference 

between dysfunctional eating only women and comorbid women in terms of 

family functioning or maternal eating. This suggests that, in terms of family 

functioning and parental pathology, dysfunctional eating only women and 

comorbid women are very similar, and that maternal eating is a key family risk 

factor in the development of dysfunctional eating. This may explain the lack of 

differences in perceptions of family functioning between women with bulimia 

only and comorbid women in Bulik and Sullivan’s (1993) study. 

With the exception of maternal bulimia all other family risk factors 

became non-significant when reward and punishment sensitivity were added to 

the prediction of comorbid dysfunctional eating and hazardous drinking (Table 
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11). Specifically, when using group membership as the outcome (i.e., non-

disordered, dysfunctional eating only, hazardous drinking only, comorbid), only 

reward sensitivity, punishment sensitivity, and maternal dysfunctional eating 

significantly predicted membership in the comorbid group (compared with the 

non-disordered group). Again, reward sensitivity differentiated dysfunctional 

eating only women and comorbid women. Maternal bulimia, rather than 

punishment sensitivity, differentiated hazardous drinking only women and 

comorbid women. Thus, it appears that perception of mothers’ dysfunctional 

eating is a key contributor to dysfunctional eating and very high reward sensitivity 

further increasing the likelihood of comorbid alcohol misuse. The greatest risk of 

comorbid disorders appears to be having a mother perceived as engaging in 

bulimic behaviour or attitude, and/or being highly sensitive to rewarding stimuli. 

However, as discussed below, there was no support for an interaction between the 

two risk factors. On the other hand, although being sensitive to punishment was 

also associated with dysfunctional eating behaviour (and comorbidity), 

punishment sensitivity appears to function best as a third variable moderating and 

mediating family risk. Such relationships are discussed below.     

Reward and punishment sensitivity as moderators of comorbidity and 

dysfunctional eating 

The third aim of the study was to assess for moderating effects of reward 

and punishment sensitivity on family factors in increasing the likelihood of 

belonging to the dysfunctional eating, hazardous drinking or comorbid groups. 

Given the relative paucity of studies investigating impulsivity/anxiety as 

moderators of maternal eating and drinking risk, two analytic strategies were 

followed. First, tests of interaction effects between personality and family risk on 

the increased likelihood of group membership were performed. All possible 
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personality by family factor interactions were entered into the second step of a 

logistic regression analysis predicting membership in the non-disordered, 

dysfunctional eating only, hazardous drinking only and comorbid groups. 

However, the addition of interaction effects did not significantly increase the odds 

of belonging to any specific group. Even the use of more liberal tests of 

interactions failed to significantly add to the prediction of group membership 

beyond the main effects of personality and maternal bulimia. Such findings 

suggested independent, rather than synergistic, relationships between personality 

and maternal dysfunctional eating on comorbid behaviour. However, the small 

cell sizes of the dysfunctional eating and comorbid groups, and the reduced power 

of a non-parametric test, may have limited the power to find significant 

interactions. Therefore, as very little research has explicitly tested interaction 

effects between impulsivity or anxiety and maternal eating or drinking on 

daughters’ eating and drinking, tests of interaction effects between maternal 

pathology and personality on dysfunctional eating and hazardous drinking, 

irrespective of comorbidity, were performed.  

The second set of tests found women who were highly sensitive to 

punishment and who perceived their mothers as engaging in binge-eating 

behaviour were more likely to report high levels of binge-eating behaviour 

themselves. No other personality by maternal pathology interactions were 

significant. The interaction between punishment sensitivity and parental eating 

pathology is similar to Davis, Shuster, et al. (2004), who found the highest levels 

of disordered eating in women who scored high on neuroticism and who came 

from families that overvalued physical appearance and attractiveness. Davis, 

Shuster et al. argued that family risk factors (such as overvaluation of appearance) 

were more likely to increase the risk of disordered eating in those women highly 



142 

    

sensitive to, and more likely to internalise and conform to, family expectations. 

Thus, the current results may be interpreted as indicating that daughters who are 

highly sensitive to punishment to be more at-risk of internalising their mother’s 

dysfunctional eating behaviour, than at-risk girls less punishment sensitive.  

However, given the exploratory nature of the analyses and the increased risk of 

type I error when running multiple analyses, subsequent research would be 

required to replicate this result. Furthermore, as noted, there was no interaction 

between maternal bulimia and sensitivity to reward, even when using more liberal 

tests. This suggests reward sensitivity functions independently of maternal eating 

behaviour.  

Reward and punishment sensitivity as mediators between mothers’ eating and 

family environment on daughters’ dysfunctional eating and drinking 

The fourth aim of the study was to assess reward and punishment 

sensitivity as mediators of family risk and daughters’ disordered behaviour. The 

hypothesis that punishment sensitivity would mediate a dysfunctional family 

environment and daughters dysfunctional eating and drinking was partially 

supported. A family background characterised by high levels of conflict and low 

levels of cohesion and expressiveness was associated with heightened punishment 

sensitivity, which was associated with greater dysfunctional eating. This finding is 

consistent with Pidcock et al. (2000) who found harm avoidance to mediate a 

dysfunctional family background and womens’ dysfunctional eating. Pidcock et 

al. hypothesised that a dysfunctional family may exacerbate a (perhaps innate) 

sensitivity to perceived threat in the environment that, in turn, increases the risk 

for dysfunctional eating (perhaps as a possible coping mechanism). As the current 

study used a measure specifically assessing heightened sensitivity to perceived 

threat in the environment, this hypothesis appears to be supported. However, 
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unlike Pidcock et al., punishment sensitivity was not associated with level of 

hazardous drinking. It is possible that this relationship was obscured by the 

heterogenous make-up of hazardous drinkers in terms of punishment sensitivity 

(i.e., only a subgroup of hazardous drinkers were characterised by heightened 

punishment sensitivity). Future research investigating hazardous drinking in 

women may shed further light on possible mediation of punishment sensitivity 

between family environment and alcohol misuse by differentiating hazardous 

drinkers into those characterised by heightened anxiety and those characterised by 

low levels of anxiety.   

Punishment sensitivity also partially mediated mothers’ dysfunctional 

eating and daughters’ dysfunctional eating. The moderate association between 

maternal dysfunctional eating and a dysfunctional family environment suggests 

that maternal disordered eating and a chaotic family co-occur. Although, the 

cross-sectional nature of the current study limits interpretation of these 

relationships, an extension of the above argument may apply. In a family 

environment in which there is high conflict and low cohesion and expressiveness, 

and/or a mother overly focused in eating and appearance, girls may become 

sensitised to potential threat, who in turn model their mother’s eating behaviour, 

perhaps as a method of coping with heightened negative affect. However, more 

research using longitudinal designs investigating such specific pathways is 

required to support this proposition.    

Finally, the hypothesis that reward sensitivity would mediate family risk 

and dysfunctional eating and drinking, was largely unsupported. However, one 

mediating pathway was found with reward sensitivity partially mediating a family 

history of conflict and daughters’ hazardous drinking. Such a relationship may be 

related to recent studies that have found increased dopamine receptor functioning 
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in response to chronic stress (Ortiz, Fitzgerald, Lane, Terwilliger, & Nestler, 

1996). There is now evidence that exposure to chronic stress, as would be 

expected in a family environment characterised by high levels of conflict, leads to 

permanently heightened sensitivity of dopamine releasing cells in the ventral 

tegmental area; an area heavily involved in the acute reinforcing effects of 

psychoactive drugs. Specifically, dopamine pathways in this area become 

“primed” for the rewarding effects of psychoactive substances (Saal, Dong, Bonci, 

& Malenka, 2003). Therefore, although again the cross-sectional nature of the 

current study limits interpretation of causality, it could be hypothesised that 

exposure to chronic stress increases sensitivity to rewarding effects of alcohol 

(amongst other drugs) in women from dysfunctional families.    

In sum, it appears that reward sensitivity makes a considerable 

contribution in the development of these two rather disparate disorders, and that 

extremely high reward sensitivity increases the likelihood of comorbid alcohol 

misuse in dysfunctional eating women. On the other hand, punishment sensitivity 

was more specifically related to dysfunctional eating. However, personality alone 

does not completely explain the development of etiologically complex disorders 

such as dysfunctional eating and hazardous drinking. As Davis, Shuster et al. 

(2004) maintain, personality traits may be more informative as moderator 

variables of other factors. In this study, sensitivity to punishment was related to 

dysfunctional eating by increasing the risk of disordered eating in women who 

perceived their mothers as engaging in bulimic behaviour. Furthermore, 

punishment sensitivity also functioned as a partial mediator of maternal eating and 

a dysfunctional family environment on the increased risk of daughters’ 

dysfunctional eating. However, whether mothers’ eating is a causal factor of 

punishment sensitivity, or exacerbates an already existing heightened level of 
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punishment sensitivity, is a question best answered by longitudinal studies. 

Nevertheless, these findings suggest that future research into disordered eating 

and comorbidity is likely to be advanced by following the example of research in 

the drug and alcohol field, in which there is an active search for mediators and 

moderators of family risk.  

Although personality alone is insufficient to explain vulnerability to these 

disorders, the finding that reward and punishment sensitivity were more strongly 

associated with dysfunctional behaviour than family factors, and partially 

mediated family risk, highlights the importance of accounting for individual 

differences in reinforcement sensitivity in future research in this area. In light of 

the above findings using self-reported reinforcement sensitivity, that both 

hazardous drinking and binge-eating entail very strong behavioural components, 

and that RST is firmly based in animal behavioural studies, the second study looks 

at examining approach and avoidance behaviour under conditions of reward and 

punishment in dysfunctional eating and hazardous drinking women.  
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CHAPTER SIX 

STUDY TWO 

Bulimia nervosa and alcohol abuse and dependence are somewhat unique 

psychiatric disorders in that, unlike most other axis I disorders, which are largely 

cognitive in process (e.g., ruminations in depression, catastrophic thoughts in 

panic disorder, etc.), these disorders are largely characterised by approach 

behaviour; one must actively seek out the substance of choice. Paradoxically, 

bulimia is also characterised by restricting food intake, or at least restricting the 

consumption of “forbidden foods”. For many women who binge-purge, 

consumption of desired food frequently follows periods of highly restrictive 

dieting, culminating in a downward spiral of binge (approach)-dieting 

(avoidance). So common is this phenomenon that widely used treatment programs 

for bulimia explicitly incorporate discussion of the binge/purge/diet cycle as a 

maintaining factor of bulimia (e.g., Fairburn, 1995).  

Given the strong behavioural component in both disorders, and the 

findings in the first study of high sensitivity to reward in both hazardous drinking 

and dysfunctional eating women, one step in investigating the co-occurrence 

between disordered eating and alcohol abuse would be to assess actual approach 

behaviour in response to rewarding stimuli. Similarly, given the tendency for 

eating disordered women to inhibit behaviour in light of potential punishment 

(i.e., restrictive dieting to prevent weight gain), and the high levels of sensitivity 

to punishment found in Study One, dysfunctional eating women would be 

expected to inhibit behaviour under conditions of punishment. Investigation of 

approach and inhibition in response to reward and punishment would also further 

support the ecological validity of Gray’s RST in elucidating possible mechanisms 

involved in both disorders. Thus, to further investigate the commonalities and 
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differences in reward (approach) and punishment (inhibition/avoidance) 

sensitivity in eating disordered and hazardous drinking women, the current study 

examines approach and avoidance behaviour under conditions of reward and 

punishment, respectively. 

Laboratory studies of reward sensitivity in hazardous drinkers and dysfunctional 

eating women 

As discussed previously, heavy drinkers have been found to be more 

reactive to alcohol-related cues, with alcohol cues found to elicit craving and 

desire to drink in heavy drinkers (Carter & Tiffany, 1999; Drummond, 2000; 

Glautier & Drummond, 1994). There is also growing evidence of an association 

between self-reported reward sensitivity and greater response to alcohol cues.  For 

instance, Franken (2002) found high BAS drinkers (as measured by the BAS 

Drive scale) reported greater desire and intent to drink when exposed to alcohol-

related photographs than low BAS participants. There was no relationship 

between BIS reactivity and cravings following exposure. Similarly, Palfai and 

Ostafin (2003) found participants who were more attentive towards alcohol-

related stimuli more likely to report episodes of binge-drinking, and to score 

higher on a composite measure of the BAS scales. These findings support the 

argument that drinkers who score high on measures of reward sensitivity are more 

likely to attend to, and respond favourably to, alcohol-related cues.   

However, cue-exposure paradigms assess sensitivity to specific alcohol- 

cues, but do not assess sensitivity to general, non-specific reward cues. To further 

support the utility of Gray’s RST in understanding individual differences in 

vulnerability to reinforcing stimuli in general, it would be expected that those who 

misuse psychoactive substances would be highly sensitive to other, non-drug-

related rewards. Such findings would be particularly relevant to the current thesis 
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that women who abuse food and alcohol are driven, in part, by a hypersensitivity 

to rewarding substances in general. To date, very little research has used 

behavioural tasks of Gray’s reward sensitivity dimension to assess differences in 

reward sensitivity in alcohol misusing individuals. One exception is 

Kambouropoulos and Staiger (2001), who found an increase in general motivated 

approach behaviour to non-alcohol rewards (i.e., money) following exposure to 

alcohol cues in heavy drinking university students. In this study, heavy and light 

drinking students were exposed to the sight, smell and taste of either water or 

alcohol. Following the exposure, participants played a card-sorting game (the 

Card Arrangement Reward Responsiveness Objective Test; CARROT, Powell et 

al., 1996) in which participants were rewarded financially for very fast card 

sorting during one of the trials. Heavy drinking students sorted cards faster during 

the rewarded trial following exposure to the alcohol cue than after exposure to the 

water cue. There was no difference in card sorting following exposure to the water 

cue or the alcohol cue for light drinkers. The authors suggested that these findings 

reflect an increase in reward responsivity following exposure to an alcohol cue 

that generalised to increased approach behaviour to a non-alcohol reward cue. 

However, this study did not assess for differences between heavy and light 

drinkers in reward sensitivity prior to the cue exposure. The higher reward 

responsiveness shown by heavy drinkers following exposure to the alcohol-cue 

compared with the water cue suggests that alcohol cues may “prime” reward 

sensitivity in heavy drinkers. As the current study is interested in a general 

disposition to reward sensitivity, assessing the differences between problem and 

non-problem drinkers on this task, but without cue-exposure, could further extend 

this study. 

On the other hand, two studies have examined general reward sensitivity 
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using behavioural tasks in women with bulimia. Farmer, Nash, and Field (2001) 

found a positive association between frequency of binge-eating episodes and 

purging behaviour, and the increased use of financially-rewarded words in a 

sample of binge-eating women. Further, using the same card-sorting task as 

Kambouropoulos and Staiger (2001), Kane et al. (2004) found women who met 

criteria for bulimia sorted cards faster under the financially rewarded condition 

than control women. Although non-significant, women with comorbid bulimia 

and an alcohol use disorder sorted cards faster than bulimia only women. This 

supports earlier research using self-reported reward sensitivity by women with 

bulimia. Further, it is supportive of the proposal that binge-eating women are 

sensitive to general rewards, such as financial incentives. However, in both 

studies only women meeting diagnostic criteria for bulimia were assessed. To 

further extend these findings across the continuum of problem eating, the current 

study looks at assessing a general reward approach style across the spectrum of 

dysfunctional eating. 

Laboratory studies of punishment sensitivity in hazardous drinkers and 

dysfunctional eating women 

There is evidence that individuals with alcohol problems have greater 

difficulty inhibiting an approach response in light of punishment than non-

substance abusing individuals. For example, heavy drinkers and men with a 

multigenerational history of alcohol misuse have been found to make greater 

commission errors in go/no-go tasks (i.e., have greater difficulty inhibiting a 

punished response following rewarded performance, Colder & O'Connor, 2002; 

LeMarquand, Benkelkat, Pihl, Palmour, & Young, 1999). Similarly, using the 

Iowa Gambling Task, Bechara, Dolan and Hindes (2002) found subgroups of 

alcohol dependent men failed to learn to choose "good" decks of cards (i.e., decks 
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that resulted in minimal loss of money), preferring to choose “bad” decks in 

which early gains resulted in eventual monetary loss. However, lack of inhibition 

in such tasks more likely reflects inherent impulsivity rather than lack of 

punishment sensitivity per se; impulsive individuals have been found to have 

greater difficulty inhibiting a punished response in tasks, such as the go/no-go 

task and Bechara et al.s’ gambling task, in which a dominant approach set is 

activated prior to the introduction of the punished cue (e.g., Patterson & Newman, 

1993). Indeed, as discussed below, there is ongoing investigation as to whether 

the inability to inhibit a punished response on such tasks reflects very high levels 

of reward sensitivity or very low levels of punishment sensitivity (e.g., Avila, 

2001).  

Nevertheless, there is some evidence that alcohol misusing individuals are 

less sensitive to punishment, even in the absence of reward, than non-alcohol 

misusing individuals. For example, Finn, Kessler, and Hussong (1994) found men 

with a family history of alcohol abuse to be less reactive (measured by skin 

conductance) when exposed to a tone previously associated with an electric shock 

than men with a family history of alcohol misuse. Lack of sensitivity to the tone 

was also related with greater alcohol-related problems. Similarly, Ostafin, Palfai, 

and Wechler (2003) found binge drinking and alcohol problems to be associated 

with a weaker formation of aversive alcohol associations in college men and 

women. These studies suggest alcohol misusing individuals are less sensitive to 

cues conditioned with punishment, and to aversive consequences of heavy 

drinking. Given the mixed findings between hazardous drinkers and non-

hazardous drinkers when using self-report measures, using a specific behavioural 

measure of BIS reactivity to assess differences in punishment sensitivity across a 

continuum of alcohol misuse would further enhance understanding of the inability 
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to discontinue problem drinking despite negative consequences. 

As discussed in Chapter Three, dysfunctional eating women have been 

consistently found to be more anxious and punishment sensitive than non-eating 

disordered women when using self-report measures. Further, there is some 

experimental evidence that eating disordered women are more sensitive to threat 

cues in the environment than non-bulimic women. For example, using the Stroop 

task, women with bulimia, and those who score high on measures of bulimic 

attitudes have been found to be hypersensitive to ego-threatening information 

(e.g., McManus, Waller, & Chadwick, 1996; Patton, 1992). Further, using the 

go/no-go task, Bruce, Steiger, Koerner, Israel, and Young (2004) found women 

with bulimia and comorbid avoidant personality disorder inhibited their response 

under punishment-only conditions more so than control women and women with 

bulimia without comorbid avoidant personality. However, at least one study found 

dysfunctional eating women less able to inhibit a response under punished 

conditions. Specifically, Nederkoorn et al. (2004) found restrained eaters had 

greater difficulty inhibiting an approach response in a forced choice task (stop-

signal task) than non-restrained eaters. 

Such disparate results may be due, in part, to the use of tasks (such as the 

stop-signal, and go/no-go task), in which there is a mixture of both appetitive and 

aversive conditions. Specifically, these tasks require participants to rapidly 

respond (i.e., press a computer button) to the presentation of a specific target (e.g., 

letters displayed on a computer screen). The participants are then required to 

change response sets and inhibit responding to targets. Such tasks can be 

classified as mixed incentive tasks and have been found to blur the relationship 

between BAS-mediated and BIS-mediated behaviour (e.g., Avila, 2001; Corr, 

2004; Pickering et al., 1997). As noted above, an inability to inhibit responding in 
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light of punishment in these tasks more likely reflects impulsivity and greater 

difficulty in switching response sets following activation of a strong approach 

response. Therefore, although the findings of inhibition deficits in mixed incentive 

tasks might assist in the understanding of processes involved in compulsive binge-

eating/alcohol consumption, such tasks render it difficult, if not impossible, to 

determine whether observed disinhibited behaviour reflects a hyperactive BAS, a 

hypoactive BIS, or perhaps both. Thus, the findings from studies using mixed 

incentive tasks do not allow any definitive conclusions as to level of punishment 

sensitivity in dysfunctional eating women. To assess level of punishment 

sensitivity, studies need to use behavioural tasks specifically developed to test 

level of BIS reactivity, under punishment only conditions. One such task is the Q 

Task (discussed below).   

Thus far, there is evidence using self-report and behavioural measures of 

BAS reactivity, to support the argument of reward sensitivity as a common feature 

to both disordered eating and alcohol misuse. However, far less research has used 

specific behavioural tasks of BIS reactivity. Furthermore, with the exception of 

Kane et al. (2004), who did not assess BIS reactivity using a behavioural task, no 

studies using behavioural tasks have looked at comorbidity of dysfunctional 

eating women and hazardous drinking women. Given the now consistent findings 

of reward sensitivity as being involved in both disordered eating and alcohol 

misuse, and punishment sensitivity as involved in dysfunctional eating, at least 

when using self-report measures, an important extension to further studying 

possible mechanisms underlying both disorders would be to measure actual 

approach and inhibited behaviour under conditions of reward and punishment. 

However, as discussed in Chapter Three, behavioural studies using BIS- and 

BAS- related tasks have not been problem-free. Nevertheless, two measures have 
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been generally supported as valid measures of BIS and BAS reactivity and will be 

reviewed in the next section.   

Behavioural tasks of RST 

As discussed in Chapter Three, there have been problems validating RST 

when assessing behaviour under conditions of reward and punishment. In part, the 

lack of validation has been due to a variety of issues, such as using mixed 

incentive tasks in which both appetitive and aversive stimuli are apparent (Corr, 

2002a, 2004). Nonetheless, at least two measures have been used with some 

success at measuring inhibited behaviour to a classically conditioned punishment 

cue (the Q Task, Newman et al., 1997), and approach behaviour under rewarded 

conditions (the CARROT, Powell et al., 1996).  

Q Task 

To date, behavioural measures of BIS have been developed and validated 

with far greater success than measures of reward sensitivity. In particular, the Q 

Task has been used to measure BIS reactivity in samples of university students 

and “psychopaths” (Kambouropoulos & Staiger, 2004a; Newman et al., 1997; 

Pickering et al., 1997). The Q Task consists of 2 phases. Phase 1 requires 

participants to respond to a series of computerised letter strings by pressing a 

button. Responding to letter strings without the letter Q is rewarded with 1 to 3 

points, depending upon speed of response (faster responses are rewarded with 

more points). Responses to letter strings including the letter Q are punished by a 

loss of 5 points. This phase of the task is designed to associate (condition) the 

letter Q with punishment. In the subsequent phase, strings with either letters only 

or letters and number are presented. Participants are required to respond to letter-

only strings. Half of the letter-only strings have the letter Q in them (responses to 

letter strings with Q in them are no longer punished).  
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Newman et al. (1997) found participants labelled as “neurotic-introverts” 

by the EPQ (i.e., high BIS reactivity) showed a significantly greater inhibitory 

effect (delayed response) when presented with letter strings containing the letter Q 

than “stable extraverts” (i.e., low BIS reactivity) thereby demonstrating high BIS 

participants as being more sensitive to the conditioned punishment cue than low 

BIS individuals. There was no significant difference between “neurotic 

extraverts” (i.e., high BAS) and “stable introverts” (i.e., low BAS), showing Q 

Task performance to be independent of reward sensitivity. Further, when divided 

into high, medium and low anxious by the State-Trait Anxiety Inventory (STAI, 

Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983), high anxious participants 

inhibited their response to “Q present” strings more than low anxious participants, 

further supporting these findings. These results were replicated in an unpublished 

study reported by Pickering et al. (1997). The greatest advantage of the Q Task is 

that in accord with Gray’s theory, a “conditioned” response is developed during 

the course of the task (i.e., the letter Q is not inherently aversive but takes on this 

association during the task).  

As discussed, impulsive individuals have difficulty inhibiting a punished 

response in tasks with strong appetitive stimuli (Patterson & Newman, 1993). As 

the original version of the Q Task rewards participants for responding faster to 

“Go” trials, it was decided that this might confound the relationship between self-

reported punishment sensitivity and task performance. Thus, the task was re-

programmed to reward any response (regardless of speed) to the “Go” trials. 

Using this slightly modified version, Kambouropoulos and Staiger (2004a) found 

inhibited behaviour in the second phase to be significantly associated with scores 

on the Sensitivity to Punishment scale, further validating the task as a valid 

measure of BIS reactivity. However, no studies of alcohol misuse or disordered 
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eating have used the Q Task. 

Card Arrangement Reward Responsiveness Objective Test (CARROT) 

The development of a robust behavioural measure of BAS reactivity has 

been somewhat elusive. However, the CARROT (Powell, Al-Adawi, Morgan, & 

Greenwood, 1996) is a frequently used behavioural measure of BAS reactivity, 

having been used in samples of university students, smokers, heavy drinkers and 

women with bulimia (e.g., Kambouropoulos & Staiger, 2004a; Kambouropoulos 

& Staiger, 2001; Kane et al., 2004; Powell, Dawkins, & Davis, 2002). The 

CARROT requires participants to sort cards into one of three piles. The pile into 

which each card is sorted depends on the presence of the numeral 1, 2 or 3 

embedded within a five-digit number printed on the card (see Appendix F for 

example cards). Following a practice (trial 1) and non-rewarded baseline phase 

(trial 2), participants are financially rewarded for the number of cards sorted in 

trial 3. Increase in sorting time from the non-rewarded phase to the rewarded 

phase reflects responsiveness to reward (reward sensitivity). A final non-rewarded 

fourth trial is incorporated to account for any changes due to practice effects 

and/or fatigue.  

In the initial validation study of the CARROT, Powell et al. (1996) found 

card sorting increased 4% in the rewarded trials in a sample of 80 adults. Powell 

et al. subsequently used the CARROT to measure responsiveness to reward in 

individuals with impaired motivation due to brain lesions caused by traumatic 

head injuries. Responsiveness to reward correlated significantly with clinically 

rated motivation, r =  .64, p < .001 (Al Adawi, Powell, & Greenwood, 1998). 

Moreover, while response time increased marginally during the reward phase (less 

than 2% improvement), motivated performance was enhanced when the 

participants were administered the dopamine agonist, bromocriptine (10% 



156 

    

improvement over baseline).  The authors concluded that the CARROT was a 

good index of dopamine release following exposure to rewarding cues. As 

discussed earlier, Kambouropoulos and Staiger (2001) found increased 

performance on the CARROT in heavy drinkers following exposure to alcohol 

cues. More recently, Kambouropoulos and Staiger (2004a) found increased 

sorting during the rewarded condition to correlate with self-reported reward 

sensitivity (using the SPSRQ).  

The primary aim of the second study was to further investigate the link 

between disordered behaviour and individual differences in personality by using 

the Q Task and the CARROT as behavioural measures of punishment and reward 

sensitivity, respectively. Again, university women were recruited to increase 

sample size and to include women with clinically significant disordered eating but 

who may not meet diagnostic criteria.  All participants were administered the Q 

Task and the CARROT, and completed self-report measures of reinforcement 

sensitivity, dysfunctional eating and hazardous drinking as in Study One. To 

reduce the possibility of the activation of one system (e.g., BAS) affecting 

performance on the following task (e.g., Q Task), both tasks were counterbalanced 

and spaced temporally by administering a battery of questionnaires between the 

first and second task. Kambouropoulos and Staiger (2004a) had recently 

administered both the Q Task and the CARROT to Australian undergraduate 

students following the same procedure. No order effects or gender effects between 

the two tasks were found.  

To assess the validity of the Q Task and the CARROT as measures of 

reinforcement sensitivity, performance on the tasks were compared with self-

reported reward and punishment sensitivity using the SPSRQ. It was predicted 

that inhibited response to the conditioned aversive cue during second phase of the 
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Q Task would correlate with self-reported punishment sensitivity. It was also 

predicted that greater increase in speed of card sorting during the rewarded trial of 

the CARROT would correlate with self-reported reward sensitivity. 

The aims of the study were two-fold: 1) to assess level of behavioural 

inhibition to an aversive cue across levels of dysfunctional eating, hazard drinking 

and comorbidity, and 2) to assess level of behavioural approach under rewarded 

conditions across levels of dysfunctional eating, hazardous drinking and 

comorbidity. First, based on the findings of Study One, and reported laboratory 

studies, it was hypothesised that greater levels of dysfunctional eating (i.e., scores 

on the DT and Bulimia scales) would be associated with greater inhibition to the 

punished cue. Further, based on the findings of Study One, it was hypothesised 

that comorbid women would show greater inhibition to the punished cue than 

hazardous drinking only women. Second, it was hypothesised that greater levels 

of dysfunctional eating and hazardous drinking would be associated with faster 

sorting during the rewarded trial of the CARROT. Furthermore, it was 

hypothesised that comorbid women would have higher CARROT scores than 

women who scored high on dysfunctional eating only.  

Method 

Participants 

Due to the much greater number of non-disordered and hazardous drinking 

women than dysfunctional eating women found in the first study, women who 

scored high on the DT scale or the Bulimia scale were targeted to participate in 

the second study. However, even following this strategy, the numbers of 

university women scoring in the clinical range of dysfunctional eating was low 

and additional women were recruited via advertisements in the newsletter of a 

local eating disorder support group. One hundred and thirty-one women 
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participated in the study. Twenty women (15%) who participated in the first study 

volunteered to participate in the second study. One hundred and three (79%) 

women were further recruited via the School’s undergraduate subject pool and 

advertisements posted in the Psychology department of the university. Eight (6%) 

women were recruited via a notice in the newsletter of a local eating disorder 

support group.  

The majority (89%) of participants were Caucasian, with fewer Indigenous 

Australian (2%), Asian (3%) and other (7%) participants. Mean age of participants 

was 22.9 years (SD = 7.33), with 85% aged less than 30. First year psychology 

students were given course credit for participation in addition to money earned 

during the course of the experiment. All participants were given money earned 

during the course of the experiment (AU$10 maximum). Using the same cut-

points on the DT and Bulimia scales and the AUDIT as used in Study One, 

participants could be categorised as Non-disordered (n = 45), Dysfunctional 

Eating only (n = 21), Hazardous Drinking (n = 39), and Comorbid (n = 26).  

Materials 

Tasks  

 Q Task (Newman et al., 1997). The Q Task requires participants to 

respond to a series of computerised letter strings. The computer code for the Q 

Task is in Appendix G. Prior to the first phase participants are presented with the 

following instructions: 

Welcome to this study! 
You will be shown a series of letter strings. 
If the letter Q is present, do NOTHING 
If the letter Q is absent, press the spacebar. 
You will lose 10 cents if you press any letter when Q is 
present 
You will gain 5 cents if you press the spacebar when the 
letter Q is absent. 
You will get the most money if you avoid pressing the 
spacebar when Q is present! 
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Hit the ENTER key to begin these trials. 
 

The first (conditioning) phase of trials consists of 150 letter strings, with a 

one-minute break following the 75th trial.  The letter strings consist of 4 or 6 

letters (i.e., NPRQTV), with a Q randomly appearing on approximately 50% of 

trials. Participants are given a two-second timeframe to make a response before 

presentation of the next trial. Correct responses to “Q absent” trials, regardless of 

response speed, are reinforced with a score of five cents and the following 

feedback: “Correct response! You win 5 cents”. Responding to “Q present” trials 

is punished by a loss of 10 cents from the running total and the presentation of the 

following feedback, “Wrong response! You lose 10 cents.” Non-response to “Q 

absent” trials results in neither gain nor lose of points. However participants 

receive feedback that their non-response is incorrect “Wrong !”   Non-response to 

“Q present” trials allows the participant to avoid losing 10 cents, but otherwise 

does not earn additional points. Participants are presented with feedback stating a 

“correct” response (see Figure 4). To earn the most points/money participants are 

required to learn to correctly inhibit approach behaviour when presented with the 

punished stimulus (i.e. Q) and to correctly approach non-punished stimuli. 
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 Response  

 
 
 

 Approach  
(Press spacebar) 

Inhibit 
(Don’t press spacebar) 

 
Present 

Wrong 
Lose 10 cents 

Punish 
 

Correct 
Avoid losing 10 cents 

Passive avoidance 

 
 
 
Q 

status 
 
Absent 

Correct 
Earn 5 cents 

Reward 
 

Wrong 
No penalty but lose 

opportunity to earn 5 
cents 

 
 

Figure 4. Consequences to approaching or inhibiting “Q present” and “Q absent” 

letter strings. 
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Prior to the second test phase, participants are presented with the following 

instructions: 

In this set of trials you should press the spacebar if all the 
symbols presented are letters. 
If any of the symbols is a number, then do NOT press any key. 
You will be rewarded with 5 cents if you press the spacebar 
when all symbols are letters 
You will lose 10 cents if you press the spacebar when a 
number is present. 
 
Hit the ENTER button when you are ready to begin. 

 

In this test phase participants are presented with 4 symbols (either all letters, 

or a combination of letters and numbers) arranged in a square on the screen. Of 

the 145 trials approximately 60% are “No Go” trials (i.e., both letters and numbers 

were presented). The letter Q only appears in “Go” trials (i.e., all letters). In the 

first 25 “Go” trials of the test phase the letter Q is not presented to minimise slow 

RT due to changed contingencies. In the remaining 120 trials, the letter Q was 

randomly presented on approximately 50% of “Go” trials. Correct and incorrect 

responses and non-responses are rewarded and punished as in the first phase.  

The difference in RT between response to letter strings without the letter Q  

(“Q absent”) and response to letter string with the letter Q (“Q present”), during 

the test phase derives an interference score. A greater interference score indicates 

greater inhibition to the punished cue. This version of the Q Task has been used in 

a sample of Australian undergraduates, and found to correlate moderately strongly 

with scores on the Sensitivity to Punishment scale of the SPSRQ (r =  .40, p < 

.001; Kambouropoulos & Staiger, 2004) 

Card Arranging Reward Responsiveness Objective Test (CARROT). The 

CARROT (Powell et al., 1996) is a behavioural task that assesses the extent to 

which participants increase their speed of performance on a simple card-sorting 

task when financially rewarded. The CARROT provides a index of an individual's 
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response to reward and consists of participants sorting a pack of cards, each card 

with five digits, one of the digits being a one, two or three, into three trays 

labelled one, two and three. The task consists of four trials. The first trial (T1) 

involves sorting 60 cards into trays, with the researcher recording the number of 

seconds it takes to sort the cards. In trial two (T2), the participant is given 100 

cards and asked to sort them into the trays until the researcher tells her to stop. 

The researcher uses the individually determined time of the first trial as the time 

limit. The third trial (T3) involves sorting 100 cards again with the time restriction 

of the previous trial, but with a small monetary reward (20c) offered for every five 

cards correctly sorted. The money is placed in front of the participant as each set 

of five cards is put in the correct trays. The fourth trial (T4) is identical to T2. T4 

is included so as to control for the possibility of fatigue or practice effects. After 

T4, the participant is given the money earned during T3. A “CARROT” score is 

calculated by taking the number of cards sorted during the rewarded trial from the 

average number of cards sorted in the non-rewarded trials (i.e., T3- [[T2+T4]/2]). 

Again, the CARROT has been used in a sample of Australian university students 

and found to correlate significantly with the sensitivity to reward scale of the 

SPSRQ (r = .23, p < .001; Kambouropoulos & Staiger, 2004). 

Questionnaires 

 Eating Disorders Inventory 2. The DT scale and the Bulimia scale were 

used as in Study One to assess participants’ level of dysfunctional eating. Again, 

6-point scoring was maintained for regression analyses, while the usual 4-point 

scoring was used to calculate mean scores to allow comparisons across groups of 

high and low dysfunctional eating women. 

 Alcohol Use Disorders Identification Test. The AUDIT was used as in 

Study One to assess participants’ level of hazardous drinking.   
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Sensitivity to Punishment and Sensitivity to Reward Questionnaire.  The 

SPSRQ is detailed in Study One. 

Procedure 

Participants were introduced to the experimental setting and asked to read 

and sign the information and informed consent forms. Participants were then 

either administered the Q Task or the CARROT. The two tasks were counter-

balanced across participants. Following the first task, participants completed the 

SPSRQ. Those participants who had not completed the EDI or the AUDIT 

previously also completed these questionnaires at this time. Participants took 

approximately 10 minutes to complete the questionnaires. The second task was 

then administered. Money earned in both tasks was calculated and given to the 

participant. Participants were then debriefed on the purpose of the study. Copies 

of the consent form and information sheet can be found in Appendix H. 

Results 

                 Data screening 

One participant recruited via the eating disorders support group scored 

very low on the DT and Bulimia scales. As the participant discussed having 

recently received treatment for an eating disorder, was recruited via the eating 

disorder support group, and likely to be under-reporting on psychopathology, her 

scores on the AUDIT, DT and Bulimia are not analysed. One participant’s data on 

the CARROT was considered invalid due to extremely slow card-sorting during 

baseline (which resulted in insufficient number of cards to sort during the test 

phases of the task) and thus was not included in the analysis of the CARROT task.  

Five participants were missing Q Task data due to equipment failure.  

All variables were normally distributed, with the exception of the AUDIT 

and the Bulimia scale. A square root and a logarithmic transformation bought the 



164 

    

AUDIT and Bulimia scale in normality, respectively. However, running analyses 

with and without transformed data made little difference to the results. As such, 

raw scores are reported for all analyses. One participant was a univariate outlier 

and a borderline multivariate outlier on the Q Task interference score. The 

frequency distribution for the sample was normally distributed with the removal 

of this participant and no other outliers were evident. As it appeared that this 

participant unduly influenced the results she was removed from Q Task analyses. 

Given all hypotheses are directional, 1-tail tests at the 0.05 level are used.  

Descriptive information 

As shown in Table 15, AUDIT, DT, and Bulimia scores were higher than 

found in Study One. Further, more participants scored above the clinical cutpoints 

for hazardous drinking and dysfunctional eating compared with Study One. This 

is not surprising given the focus on recruiting hazardous drinking and 

dysfunctional eating women in the current study. 
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Table 15 

Sample characteristics on measures of alcohol misuse, disordered eating and 

personality  (N = 130) 

 M (SD) Percent above 

clinical cutpoints 

α 

 
AUDIT  
 

EDI   

     Drive for Thinness 

     Bulimia 

 
8.88 (6.52) 

 
 

7.28 (7.31) 
 

3.30 (4.90) 

 
50% 

 
 
 

29% 
 

25% 
 

 
.84 

 
 
 

.94 
 

.92 

SPSRQ  

     Sensitivity to Punishment 

     Sensitivity to Reward 

 

12.65 (5.64) 

10.66 (4.04) 

 

NA 

NA 

 

.86 

.72 

Note. AUDIT = Alcohol Use Disorders Identification Test; EDI = Eating 

Disorders Inventory-2; SPSRQ = Sensitivity of Punishment and Sensitivity of 

Reward Questionnaire; NA = Not applicable 
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Order effects on the Q Task and CARROT 

Two independent t-tests were performed on the Q Task and CARROT to 

test for possible order effects. Q Task “interference score” and CARROT score 

were entered as DVs and Order of administration (first, second) was entered as the 

IV. There was no significant order effects for either the Q Task, t (123) = .08, ns. , 

nor for the CARROT, t (127) = 1.05, ns.  

Validation of the Q Task 

Conditioning Phase 

Commission errors. To confirm that participants learnt the task during the 

“conditioning” phase, the mean number of times participants failed to inhibit their 

response to a “Q present” letter string was calculated. The average number of 

commission errors (inhibition failures) for the current sample was 1.40. This was 

lower than that found by Kambouropoulos and Staiger (2004a) who found an 

average of 2.96 commission errors and Newman et al. (1997) who found an 

average of 4.96 commission errors. This suggests a more careful approach to the 

task in the current sample of women. There were no significant correlation 

between number of commission errors and scores on the sensitivity to reward (r = 

.02, ns) or Sensitivity to Punishment (r = .01, ns) groups, indicating that 

participants, regardless of level of reward or punishment sensitivity, learned the 

task. There was no significant association between commission errors and scores 

on the AUDIT scores (r = .01, ns), the DT (r = .13, ns), or Bulimia (r = .13, ns) 

scales. 

  Omission errors. To assess whether the low commission rates were due to 

participants failing to respond to “Q absent” trials, number of omission errors was 

calculated. The average number of omission errors was .40, which suggests that 

participants continued to respond during the task. As neither Kambouropoulos and 
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Staiger (2004a) nor Newman et al. (1997) reported omission errors it not possible 

to assess whether this sample was more or less likely to refrain from responding 

during a “Go” trial. Again, there was no significant association between number 

of omission errors and scores on the sensitivity to reward (r = .09, ns) or 

Sensitivity to Punishment, (r = -.01, ns) groups, nor between omission errors and 

scores on the DT, (r = .00, ns), Bulimia, (r = .08, ns) or AUDIT score (r = -.14, 

ns).  

Test Phase 

Test of extinction. Given the possibility of extinction of the conditioned 

aversive association during the test phase, trials in the second phase were divided 

into three blocks of the first five “Q present” and five “Q absent” Go trials (as per 

Newman et al., 1997). To test for extinction of the conditioned association with 

the letter Q, a Block (1, 2, 3) x Trial (Q present, Q absent) dependent measures 

ANOVA was performed with RT as the DV. Mauchly’s test of sphericity was 

significant for Block (p = .02). Thus, a Greenhouse Geisser correction was applied 

for this variable. There was a significant main effect for Trial, with responses to 

“Q present” trials (M = .811, SE = .013) significantly slower than RT (seconds) 

during “Q absent” trials (M = .780, SE = .012), F (1,124) = 41.71, p < .001. A 

significant main effect for Block, F (1.88, 234.05) = 4.91, p < .01 showed that, 

independent of Q presence, participants were responding faster during the second 

block of trials, then slowing during the third trial (Block 1, M = .809, SE = .014; 

Block 2, M = .783 , SE = .013; Block 3, M = .794 , SE = .013 ). A non-significant 

Block x Trial interaction, F (2,248) = .82, ns revealed a lack of extinction in “Q 

present” trials compared with “Q absent” trials over the 15 trials. Although 

Newman et al. (1997) used only the first block of five trials, given the lack of 

extinction over 15 trials in the current study, and that average RT over 15 trials 
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would be considered more reliable than average RT over 5 trials, subsequent 

analyses were performed on the differences over the first 15 “Q present” and “Q 

absent” trials.   

Relationship between Q Task performance and punishment sensitivity  

Bivariate correlations between self-reported reward and punishment 

sensitivity, behavioural tasks, dysfunctional eating and hazardous drinking are 

shown in Table 16. To assess the validity of the Q Task as an adequate measure of 

punishment sensitivity, an interference score between the first 15 “Q present” and 

first 15 “Q absent” trials was calculated (“Q present” – “Q absent”). Higher 

interference scores indicated greater inhibition to the conditioned punishment cue. 

Mean interference score was .03 seconds (SD = .05 seconds) indicating that, on 

average, participants respond more slowly to “Q present” than “Q absent” trials in 

the Test Phase. Moreover, 68% of participants inhibited their response to “Q 

present” trials compared with “Q absent” Go trials. As predicted, there was a 

positive correlation between greater inhibition on the Q Task and Sensitivity to 

Punishment score (Table 16)5. Thus, the Q Task was deemed adequate as a 

behavioural measure of punishment sensitivity in the current study. 

                                                 

5 A test of interaction effects between reward and punishment sensitivity was non-significant 
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Table 16 

Bivariate correlations between self-report reward and punishment sensitivity, Q 

Task and CARROT performance, dysfunctional eating and hazardous drinking 

Variable SP SR Q Task CARROT DT Bulimia 

SR .09      

Q Task .16* .10     

CARROT .12a -.07 -.03    

DT .45*** .31*** .17* -.03   

Bulimia .37*** .16* .12a .06 .67***  

AUDIT .09 .28** .02 .11 .08 .08 

Note.  SR = Sensitivity to Reward Scale; SP = Sensitivity to Punishment Scale, 

DT = Drive for thinness scale 

a p = .1 

* p < .05   ** p < .01   *** p < .001 (one tail tests) 
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Validation of the CARROT 

Baseline differences by personality. Mean baseline sorting rate was 81.24 

(SD = 15.37) seconds to sort 60 cards. There was no association between reward 

or punishment sensitivity and baseline sorting (sensitivity to reward; r =  .08, ns; 

sensitivity to punishment; r = .09, ns). Again, this is in accord with 

Kambouropoulos and Staiger (2004a). 

  Increase in card sorting under rewarded condition. On average, 

participants increased their card-sorting speed during the rewarded condition 

(compared with the non-rewarded conditions; M = 2.62, SD = 4.16). 

Approximately 70% of participants increased their card sorting under the 

rewarded condition indicating that the majority of participants were motivated by 

the financial incentive offered. 

Relationship between CARROT performance and reward sensitivity 

 To test the predicted association between CARROT performance and 

reward sensitivity, a bivariate correlation between CARROT score and sensitivity 

to reward score was performed. As shown in Table 16 and contrary to that found 

by Kambouropoulos and Staiger (2004a), there was a non-significant negative 

association between CARROT score and sensitivity to reward. Although non-

significant, there was a slightly stronger positive association between CARROT 

score and sensitivity to punishment. Pickering et al. (1999), has previously 

suggested that BIS may need to be controlled when assessing behavioural 

measures of BAS. Therefore, as punishment sensitivity was correlated with 

CARROT performance, a hierarchical regression analysis was performed with 

Sensitivity to Punishment score entered in the first step and Sensitivity to Reward 

entered in the second step. However, even after controlling for punishment 

sensitivity (R2 = .013; F (1,127) = 1.72, ns), sensitivity to reward did not add 
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significantly to the variance, ΔR2 = .005; F (1,126) = .62, ns6. As such, the utility 

of the CARROT as a measure of individual differences in reward sensitivity was 

not supported in this sample.  

Relationship between Q Task performance and dysfunctional eating and 

hazardous drinking 

  The first aim of the current study was to test the relationship between level 

of dysfunctional eating, hazardous drinking and inhibited behaviour. Bivariate 

correlations between Q Task interference score and scores on measures of 

dysfunctional eating and the AUDIT were examined (Table 16)7. As predicted 

there was a significant association between Q Task difference score and DT score. 

However, the association between Q Task performance and Bulimia score was 

non-significant. There was no association between Q Task score and AUDIT 

score.  

 To test the hypothesis that women who score high on both dysfunctional 

eating and hazardous drinking (i.e., comorbid) will inhibit their response to the 

conditioned cue more than hazardous drinking only women, an independent 

groups t-test was performed with group status entered as the IV (comorbid vs. 

hazardous drinking only) and Q Task interference score entered as the DV. As 

predicted, women who scored in the elevated range on the DT or the Bulimia 

scale and the AUDIT (using cut-points as in Study One, n = 26) inhibited their 

response to the conditioned cue (M = .055, SD = .05) more than women who 

scored in the elevated range on the AUDIT only (n = 36; M = .026, SD = .06, t 

                                                 

6 A Sensitivity to Reward by Sensitivity to Punishment interaction also did not add to the 
prediction of CARROT score 
7 Regression analyses using scores on continuous level measures of dysfunctional eating and 
hazardous drinking were performed due to the relatively low numbers of women in the 
dysfunctional eating only and comorbid groups and the resulting lack of power to find group 
differences using ANOVA procedures across all four groups. 
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(60) = 2.06, p < .05). 

Relationship between CARROT score and dysfunctional eating and drinking 

Not surprisingly, given the lack of association between CARROT score 

and the Sensitivity to Reward scale, there was no significant association between 

CARROT score and measures of dysfunctional eating or hazardous drinking 

(Table 16). Even after controlling for punishment sensitivity, there was no 

association between CARROT score and dysfunctional eating (DT; ΔR2 = .007; F 

(1,126) = 1.06, ns; Bulimia; ΔR2 = .000; F (1,126) = .02, ns) or hazardous drinking 

(ΔR2 = .010; F (1,126) = 1.28, ns). Similarly, there was no significant difference 

on CARROT score between comorbid women (M = 2.27, SD = 3.91) and 

dysfunctional eating only women (M = 2.84, SD = 3.54; t (43) = -.51, ns). 

Given the lack of validation of the CARROT as a behavioural measure of 

reward sensitivity in the current sample, correlations between self-reported reward 

sensitivity and dysfunctional eating and hazardous drinking were examined. As 

shown in Table 16, and similar to the relationships found in Study One, scores on 

the Sensitivity to Reward Scale were significantly associated with DT score, 

Bulimia score, and the AUDIT. Further, as found in Study One, women classified 

as comorbid scored significantly higher on the Sensitivity to Reward Scale (M = 

12.65, SD = 4.12) than Dysfunctional eating only women (M = 10.33, SD = 3.64; t 

(45) = 2.05, p < .05).  

Discussion 

The aim of the second study was to further validate the findings of the first 

study when using behavioural measures of reward and punishment sensitivity. 

Two tasks previously used to test Gray’s RST in university students were 

administered to university women and women recruited from an eating disorders 

support group. 
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Validity of the Q Task and the CARROT 

As hypothesised, the validity of the Q Task as a measure of punishment 

sensitivity was supported. However, the relationship between inhibited response 

to the conditioned cue during the test phase and self-reported punishment 

sensitivity was considerably weaker (r = .16) than that found in another sample of 

Australian university students (r  = .40; Kambouropoulos & Staiger, 2004). 

Further, unlike Kambouropoulos and Staiger who found an interaction between 

the SP and SR scales of the SPSRQ on Q Task performance, there was no 

interaction in the current study. As there were some differences in the two 

samples (the current study included women only and consisted of a mixture of 

university women and women recruited through an eating disorders support 

group), it is possible that a restricted range of scores on the Q Task in the current 

study reduced the strength of association. Furthermore, the loss of a very small 

amount of money earned during the course of the experiment may not have been 

perceived as overly aversive. Nevertheless, the Q Task was deemed an adequate 

measure of punishment sensitivity and inhibited behaviour in the current study.   

 The validity of the CARROT as a measure of reward sensitivity was not 

supported, even after controlling for punishment sensitivity. This is contrary to 

that found in recent studies using the CARROT in samples of university students 

and women with bulimia. Kambouropoulos and Staiger (2004a) found the 

CARROT to correlate significantly with scores on the Sensitivity to Reward Scale 

(r = .23) in a sample of Australian university men and women. Kane et al. (2004) 

found performance on the CARROT to correlate with a measure of impulsivity 

(I7; r = .33), although not with measures of reward sensitivity (BAS scales), in a 

sample of women meeting diagnosis for bulimia and non-disordered women.  

Although there was support for the validity of the CARROT in the above 
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studies, other studies that have reported correlations between the CARROT and 

measures of constructs conceptually similar to reward sensitivity have also been 

disappointing (Pickering et al., 1997; Pickering & Gray, 1999). In at least one 

study, low BAS university students (as measured by a range of reward sensitivity-

related self-report scales) increased their performance during the rewarded trial, 

and decreased performance in the subsequent non-rewarded trial, significantly 

more than high BAS students (Pickering & Gray, 1999). However, as the authors 

noted, highly reward sensitive participants were sorting cards at a significantly 

faster rate in the initial non-rewarded trials and appeared to have shown a ceiling 

effect by the third, rewarded trial. A follow-up study, using Cloninger’s novelty 

seeking score as a measure of impulsivity and providing financial reinforcement 

in the second, rather than third trial, found a significant correlation between 

increase in performance in the reward trial and novelty seeking (Pickering & 

Gray, 1999). This finding suggests that highly reward sensitive individuals may 

be sensitive to inherent rewarding stimuli in the experimental situation (such as 

approval from the experimenter), and thus reach a ceiling in response reactivity 

more quickly than low reward sensitive individuals. However, this shorter version 

of the CARROT is yet to have been further validated or used in other studies of 

reward sensitivity. Furthermore, in the current study there was no association 

between sensitivity to reward scores and baseline sorting.  

Given the higher (although still non-significant) correlation between 

CARROT performance and sensitivity to punishment (r = .12) in the current study 

and the significant correlation between state anxiety and CARROT performance 

(r = .35) found in Kane et al. (2004), suggests that anxiety (trait and state) may 

influence performance on the CARROT. However, even when controlling for 

punishment sensitivity there was no association between reward sensitivity and 
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CARROT performance. Likewise, there was no interaction effect between 

punishment sensitivity and reward sensitivity. These findings suggest that anxiety 

alone, or in combination with reward sensitivity, is insufficient to explain the lack 

of correlation between CARROT score and self-reported reward sensitivity.   

A more promising possibility may be that reward sensitive participants did 

not perceive the financial rewards (20 cents per five cards sorted) as sufficient 

incentive to increase card sorting following the first two trials. Although the 

majority of participants increased card sorting speed during the rewarded trial, 

Corr (2002b) has recently suggested that high BAS individuals may be 

discouraged in experiments in which the “rewards” offered do not live up to 

participants’ expectations. As discussed earlier, Gray’s RST is currently 

undergoing refinements in assessing the influence of specific motivational 

systems (i.e., BIS, BAS, FFFS) to differing behavioural outcomes (i.e., approach, 

avoidance, extinction, etc.). One modification is the basis of frustrative non-

reward as BIS- or BAS-mediated. Initially, frustration in light of non-reward was 

conceptualised as reflecting BIS functioning, with highly punishment sensitive 

individuals more sensitive to non-rewarded behaviour. Indeed, Torrubia et al. 

(1995) found high BIS individuals to more rapidly extinguish their response to a 

non-rewarded cue than low BIS individuals. However, Corr (2002b) recently 

proposed that high BAS (rather than high BIS) individuals as having higher 

expectations of “rewards” offered in experimental studies and thus, experience 

greater levels of frustration in experiments in which the actual “rewards” are 

lower than initially expected. Indeed, in the only study to explicitly test this 

hypothesis, Kambouropoulos and Staiger (2004) found a positive association 

between self-reported reward sensitivity and CARROT performance for those 

participants who rated the reward received as better than expected (r = .31) and a 
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negative association between self-reported reward sensitivity and CARROT 

performance in those participants who rated the reward received as less than 

expected (r = -.09). Such findings suggest that future research using the CARROT 

as a measure of reward sensitivity should also measure reward expectancy to 

control for this possible confound. 

Relationships between the Q Task and dysfunctional eating, hazardous drinking 

and comorbidity 

The hypothesis that performance on the Q Task would be positively 

associated with level of dysfunctional eating was partially supported. Greater 

inhibition to the conditioned aversive cue correlated significantly with scores on 

the DT scale, and a non-significant trend on the Bulimia scale. Such findings add 

further support to the finding of an association between punishment sensitivity 

and general dysfunctional eating attitude and behaviour found in Study One. The 

hypothesis that comorbid women would inhibit response in light of punishment 

than hazardous drinking only women was supported, again supporting the notion 

of a subgroup of hazardous drinking characterised by anxiety. Thus, 

hypersensitivity to cues associated with punishment and inhibited behaviour in 

light of such cues may partly explain the tendency of disordered eating women to 

engage in restrictive dieting in societies in which body shape and weight gain 

carry quite salient negative associations.    

Interestingly, although non-significant, there were small associations 

between scores on the DT and Bulimia scales and commission errors (inhibition 

failures) during the first phase. This tendency to make commission errors likely 

reflects the higher than average impulsivity frequently found in samples of 

dysfunctional eating women. As discussed previously, a recent study using the 

stop-signal paradigm found deficits in the ability of dysfunctional eating women 
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to inhibit approach responses under conditions of punishment (Nederkoorn et al., 

2004). As discussed earlier, such tasks assess inhibited behaviour following the 

establishment of an approach response set.  

The finding that dysfunctional eating women tended to commit more 

commission errors whilst also showing greater inhibited responding to a cue 

conditioned with punishment reflects the high level of reward and punishment 

sensitivity found when using self-report measures. In combination with the 

findings of Nederkoorn et al. (2004), it is possible to propose that whilst 

dysfunctional eating women are more sensitive to cues associated with 

punishment, such as negative views related to body shape and weight, they have 

greater difficulty inhibiting a punished response once an approach response set 

has been activated (i.e., initiate a binge episode following exposure to binge cues). 

Thus, the tendency to act impulsively, to form associations between aversive 

stimuli, and an inability to inhibit behaviour in light of potential punishment 

following the activation of an approach response set, may enhance understanding 

of possible mechanisms underlying the diet-binge-purge cycle in binge-eating 

women. However, given the relatively small (and generally non-significant) 

results in the current study, future studies would be required to validate this 

proposal. 

Oddly enough, there was no association between commission errors and 

hazardous drinking, which is contrary to previous research in the drug and alcohol 

field (Colder & O'Connor, 2002; LeMarquand et al., 1999).  Similarly, Q Task 

interference score was not associated with AUDIT score. However, the nil 

association between Q Task performance and AUDIT score is in accord with the 

findings in Study One, and when using self-report measures of punishment 

sensitivity in the current study. The lack of association may be due to the 
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heterogenous sample of hazardous drinking women, which included hazardous 

drinking only women and comorbid women. Indeed, when dividing hazardous 

drinking women in to those with elevated scores on dysfunctional eating measures 

(i.e., comorbid) and those with low dysfunctional eating (i.e., hazardous drinking 

only), comorbid women showed the greater inhibition to the conditioned cue. 

Again, this is consistent with findings from Study One and further supports the 

proposal that a subgroup of hazardous drinking women characterised by both high 

reward and punishment sensitivity exists.  

 Relationship between CARROT and dysfunctional eating, hazardous 

drinking and comorbidity 

The lack of validity of the CARROT in the current study restricted the use 

of the CARROT as a measure of reward sensitivity. Not surprisingly then, there 

was no significant relationship between performance on the CARROT and 

measures of dysfunctional eating. This is contrary to Kane et al. (2004) who found 

higher CARROT scores in women who met diagnosis for bulimia compared with 

women who did not. Furthermore, there was only a weak correlation between 

CARROT score and hazardous drinking. As self-reported reward sensitivity was 

significantly associated with all measures of dysfunctional eating and hazardous 

drinking in both the current study and Study One, the lack of association between 

the CARROT and disordered behaviour is likely to reflect problems with 

measurement of BAS reactivity at the behavioural level, rather than a lack of 

association with self-reported reward sensitivity and dysfunctional 

eating/drinking. In particular, level of frustrative non-reward may have affected 

the relationship between CARROT performance and self-reported reward 

sensitivity. Future research using the CARROT (or other behavioural measures of 

BAS) would be enhanced by also measuring reward expectancies. 
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In sum, the relationship between punishment sensitivity and level of 

dysfunctional eating was further supported when using a measure of inhibited 

behaviour to a cue previously paired with punishment. Further, the greater level of 

inhibition in comorbid women compared with women who drink at a hazardous 

level only, supports the proposal that hazardous drinking women are a 

heterogenous group; sensitivity to threat and punishment plays a role for a 

subgroup of women with alcohol use problems. Notwithstanding the support 

found for punishment sensitivity, there was a distinct lack of support for the 

CARROT as a valid measure of reward sensitivity. Therefore, the lack of 

significant associations between the CARROT and measures of dysfunctional 

eating and hazardous drinking may reflect problems with measurement rather than 

a lack of association between disordered behaviour and reward sensitivity.  
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CHAPTER SEVEN 

General discussion 

Corr (2004) recently stated that the field of personality research has 

frequently been relegated to the status of the “Cinderella of Psychology”. Gray’s 

Reinforcement Sensitivity Theory, is a case in point. Originally proposed nearly 

35 years ago, RST has only recently come in to the limelight with an increasingly 

growing number of studies investigating validity and measurement issues, as well 

as the utility of RST as an explicit framework for studying possible mechanisms 

underpinning various psychopathologies (e.g., psychopathy, childhood 

externalising disorders, substance abuse, etc.). Indeed, findings from studies using 

RST recently culminated in a re-conceptualisation of Gray’s original model (Corr, 

2001, 2002a, 2002b; Gray & McNaughton, 2000), and a special issue of the 

journal, Neuroscience and Biobehavioral Reviews (2004, vol. 28). In a similar 

vein, Claridge and Davis (2003) recently highlighted the relative rift between the 

academic study of personality and the study of psychopathology. However, 

Claridge and Davis note that despite earlier failure to locate an all encompassing 

“addictive personalty”, and the subsequent general dismissal of personality as a 

contributor to the vulnerability of substance misuse, “the tide has turned again, 

and personality pathology has now regained its prominence in the addiction risk 

profile” (p. 142). Similarly, research in the eating disorders field has also returned 

to focussing on personality traits as key contributing factors (e.g., Bollen & 

Wojciechowski, 2004; Diaz Marsa et al., 2000; Vervaet et al., 2003).  

Such renewed focus on personality appears warranted in light of the 

current findings from the above two studies, with individual differences in 

personality playing key contributions to dysfunctional eating and hazardous 

drinking. The current thesis adds to this literature as reward and punishment 
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sensitivity were predictive of dysfunctional eating and hazardous drinking even 

after the contribution of other family risk factors, including parental drinking and 

maternal dysfunctional eating, were controlled for. The relationship between 

punishment sensitivity and dysfunctional eating was further supported when using 

a behavioural measure.  

Notwithstanding the role of personality to these disorders, a daughter’s 

perception of her mother’s dysfunctional eating also contributed to the 

vulnerability to dysfunctional eating attitude and behaviour. Furthermore, whilst 

reward sensitivity had a more direct, independent, relationship with dysfunctional 

eating and drinking, punishment sensitivity functioned best as a moderator of 

maternal bulimic behaviour and daughters’ bulimic behaviour, and as a mediator 

of a dysfunctional family environment on daughters’ dysfunctional eating. Each of 

the major findings from the above studies will be discussed in turn below. Then, 

limitations in the current research will be addressed and future directions for 

research will be proposed. 

The first aim of this thesis was to further test the utility of Gray’s model of 

individual differences in reward and punishment sensitivity in understanding 

possible mechanisms underpinning the vulnerability to dysfunctional eating 

and/or hazardous drinking in a sample of adult women. The now consistent 

findings of heightened reward sensitivity in binge-eating women complements 

similar findings of heightened reward sensitivity in alcohol misusing individuals, 

and supports the notion of an apparently heightened sensitivity towards 

reinforcing substances as a vulnerability to disordered eating and drinking. 

Although earlier researchers investigating the comorbidity of eating disorders and 

alcohol misuse argued quite strongly against conceptualising eating disorders as 

“addictions” (e.g., Wilson & Fairburn, 1993), researchers in the neurobiological 
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drug and alcohol field, and more recently the eating disorder field, have refuted 

this position, proposing that eating disorders might be better understood under the 

rubric of an addiction (e.g., Davis & Claridge, 1998). In particular, there is 

growing evidence supporting the role of the mesolimbic dopaminergic pathways 

as playing a salient role in the consumption of palatable food, the use and misuse 

of drugs of abuse, especially following periods of restrictive dieting, and 

reinforcement motivation (e.g., Carr et al., 2003; Grigson, 2002; Robinson & 

Berridge, 2003). However, while there is growing support of the importance of 

understanding the role of biological substrates in the vulnerability to misuse 

psychoactive substances and an increased risk of disordered eating, the vast 

majority of research has been performed on animals. Further, as discussed earlier, 

the relationship between baseline dopamine level and individual differences in 

reward sensitivity and predisposition to addictive behaviours is still unclear, with 

both high and low dopamine availability proposed to be implicated in the 

increased risk of drug and alcohol abuse (Claridge & Davis, 2003). Nevertheless, 

given the now consistent findings of heightened reward sensitivity (at least at the 

self-report personality level) in both alcohol misusing women and binge-eating 

women, such a focus on the role of the dopaminergic system, amongst other 

related neural circuits, appears warranted to further understand the vulnerability to 

comorbid disorders.  

In addition to heightened reward sensitivity, women with dysfunctional 

eating also scored high on self-report and behavioural measures of punishment 

sensitivity. The apparent tendencies to both act impulsively, but to also form 

aversive conditioned associations may be useful in further explicating the diet-

binge-purge cycle, which are part of current conceptualisations of binge-eating. It 

is not surprising that women characterised by an avoidance of food, who when 
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confronted with both strong binge cues and fear of possible weight gain, report 

high levels of anxiety. Such approach-avoidance conflicts would be even more 

salient in comorbid women, who showed very high levels of reward sensitivity 

and high levels of punishment sensitivity. The combination of both high reward 

sensitivity and punishment sensitivity may result in what Carver et al. (2000) 

describe as a feeling of having, simultaneously, one foot on the brake, and the 

other on the accelerator. It would not be surprising then that some eating 

disordered women become trapped in a downward spiral of approach-avoidant 

behaviour and increasingly negative affect. Future studies studying specific 

aspects of the diet-binge-purge cycle and approach-avoidance tendencies may 

further our understanding of the mechanisms driving such behaviour.  

In terms of hazardous drinking, although there was no association between 

punishment sensitivity and hazardous drinking per se, the greater level of 

inhibition in women scoring high on both dysfunctional eating and hazardous 

drinking when compared with women who drink at a hazardous level only, 

supports the notion that hazardous drinking women are a heterogenous group. 

However, although sensitivity to punishment was higher in comorbid women 

compared with hazardous drinking only women, when maternal dysfunctional 

eating was entered into the equation, sensitivity to punishment no longer 

distinguished between hazardous drinking only women and comorbid women. 

Thus, whilst high punishment sensitivity may be characteristic of dysfunctional 

eating, having a mother perceived as engaging in bulimic behaviour is more likely 

to increase dysfunctional eating in women drinking at a hazardous level.  

Although eating disordered women are very sensitive to potential 

punishment, mother’s eating behaviour has a more specific influence on the 

development of dysfunctional eating. This finding supports Davis, Shuster et al.’s 
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(2004) argument that whilst traits such as neuroticism (and perhaps punishment 

sensitivity) may be non-specific risk factors for a psychiatric disorder, such traits 

may function as third variables that increase the risk of disordered behaviour in 

those exposed to other, more specific risks, such as maternal dysfunctional eating. 

Accordingly, the second aim of the thesis was to explore the relationships between 

other risk factors for disordered behaviour and reward and punishment sensitivity.  

Two key findings emerged. First, although neither trait interacted with any 

family risk factor to increase the risk of comorbidity, heightened punishment 

sensitivity exacerbated the risk of bulimic symptoms in women who perceived 

their mothers as having bulimic attitudes or engaging in bulimic behaviour. This 

findings supports a recent study in which heightened neuroticism exacerbated the 

risk of dysfunctional eating in women who came from families that emphasised 

attractiveness and appearance (Davis, Shulster et al., 2004). Second, punishment 

sensitivity was found to partially mediate a family environment, characterised by 

high conflict, low cohesion and low expressiveness, and greater dysfunctional 

eating. Again, this supports the finding of another recent study that also found a 

related measure of punishment sensitivity (harm avoidance) partially mediated a 

dysfunctional family environment and dysfunctional eating and alcohol abuse in 

Caucasian college women (Pidcock et al., 2001). Such findings suggest that a 

dysfunctional family environment may predispose the development of disordered 

behaviour by increasing hypersensitivity to threat in the environment, which turn 

increases the risk of disordered behaviour.  

Furthermore, exposure to maternal dysfunctional eating and daughters’ 

dysfunctional eating was also partially mediated via heightened sensitivity to 

punishment. The moderate association between maternal eating and a 

dysfunctional family environment suggests that exposure to maternal 
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dysfunctional eating may guide the specific development of dysfunctional eating 

in girls exposed to a chaotic environment. As this appears to be the only study to 

explore this specific relationship this interpretation is speculative. Again, as 

suggested by Davis, Shuster et al. (2004), girls already predisposed to anxiety 

who are exposed to such environments may be at greater risk of developing 

eating-related pathology.  

Although the two studies supported the utility of Gray’s RST as a model 

for understanding similarities and differences in dysfunctional eating and 

hazardous drinking women, there were a number of limitations. The greatest 

limitation was the cross-sectional nature of the first study, which greatly limited 

interpretation of reward and punishment sensitivity as predisposing factors or a 

consequence of disordered behaviour. Likewise, although personality traits were 

designated as mediating variables from family factors to disordered outcome, it 

may be that the reporting of family factors is influenced by the personality of the 

women themselves. For example, more anxious women may have been more 

sensitive to relatively low levels of family dysfunction than less anxious women, 

or a temperamentally impulsive (and thereby likely difficult) child may have 

further exacerbated family conflict or parental dysfunctional eating and drinking. 

Thus, causation of family factors and personality cannot be inferred by the first 

study.  

Although beyond the time frame for a PhD, further research determining 

specific relationships between family environment and parental pathology on 

daughters’ eating and drinking behaviour, via personality, requires longitudinal 

studies. Researchers in the drug and alcohol field have already embarked on such 

research (Sher et al., 2000). For example, Chassin et al. (1996) and Hussong et al. 

(1998) have followed adolescents and their families over three year periods, 

Comment [u3]: as per Sher et 
al 2000 argument, p826
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assessing negative affect and externalising behaviour as well as parental alcohol 

abuse and offspring’s substance use. Similarly, Tarter et al. (2004) have followed 

10-12 year old sons of fathers with, and without, alcohol problems to the age of 

16, assessing sons’ disinhibition at preadolescence and substance abuse in 

adolescence. Researchers in the eating disorders field could follow this lead by 

following girls and their families from preadolescence through to young 

adulthood, assessing family functioning in preadolescence and personality and 

disordered behaviour in later adolescence.  

The measurement of maternal disordered eating (and parental drinking and 

dysfunctional family environment) was assessed from the viewpoint of the 

participants. Thus, participants’ attitudes regarding their own eating and drinking 

behaviour may have unduly influenced their perceptions of parental behaviour and 

family environment (Wonderlich, 1992). Specifically, it is not known whether 

dysfunctional eating and drinking participants may be more inclined to over-

report negative parental behaviour (e.g., to justify own behaviour) or to under-

report parental behaviour (e.g., social desirability). However, although 

retrospective self-reports may have particular limitations, such as memory biases, 

there is some evidence that reports on family functioning by offspring are not as 

flawed as previously believed. Indeed, participants’ retrospective reports of their 

childhood experiences have been found to be generally more valid than 

retrospective parent reporting, which tend to downplay family dysfunction 

(Brewin et al., 1993). Again, use of longitudinal studies, and collection of 

collateral reports, would be stronger tests of the relationship between personality 

and family functioning and parental pathology on disordered behaviour. 

A heterogenous sample of eating disordered women was used in both 

studies. Although the Drive for Thinness scale of the EDI is predictive of bulimic 
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symptoms, there are still debates regarding the distinction between restrictive 

dieting only women and those who engage in binge-eating/purging behaviour. 

There is growing discussion of the utility of differentiating between restricting 

anoretic women and binge-purging women as subtypes of disordered eating and 

with distinct personality profiles. A number of studies have noted differences in 

temperament across eating disorder subtypes, with greater impulsivity in binge-

purging women and greater levels of obsessive-compulsiveness and perfectionism 

in restricting anoretic women (e.g., Bollen & Wojciechowski, 2004; Diaz Marsa et 

al., 2000; Vervaet et al., 2003). Future studies focussing on similarities and 

differences across eating disorder subtypes might benefit by further teasing apart 

the role personality traits such as reward and punishment sensitivity play in the 

predisposition to primarily anorectic behaviour or bulimic behaviour.  

 Finally, the current study did not address other more proximal variables 

known to influence the use of psychoactive substances or binge-eating episodes, 

such as expectancies or negative affective states, etc. (e.g., Goldman et al., 1999; 

Hohlstein, Smith, & Atlas, 1998). Nevertheless, whilst personality is likely to be 

further mediated by more proximal variables and therefore unlikely to be 

predictive of dysfunctional behaviour in the short-term, the study of personality is 

useful in understanding those more likely to misuse psychoactive substances in 

the long-term. Generally then, state-dependent factors, such as expectancies and 

negative affect, may have greater utility in the prediction of actual use, whereas 

trait factors, such as personality, may be more useful in the prediction of long-

term chronic problems with substance abuse. Thus, measuring stable personality 

traits and situation-based affective states and expectations may advance future 

research looking at phenomenological aspects of binge-eat/drink episodes.    
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Given the utility of RST in elucidating subgroup differences in eating 

disordered and alcohol-misusing women, further investigation using Gray’s 

theory is warranted. For instance, RST may provide a useful lens through which 

to view the mechanisms that underlie the binge-purge cycle of bulimia and the 

increased vulnerability to relapse in abstinent drug and alcohol misusers. There 

has been some early work in this area, with alcohol researchers assessing the 

relationship between reward and punishment sensitivity, motivational context and 

cue-reactivity to alcohol-related cues (e.g., Kambouropoulos & Staiger, 2004b).  

 In sum, there is now strong evidence that personality matters when 

exploring disordered eating and hazardous drinking in women. However, family 

factors, especially mother’s attitude and eating behaviour also contributes to 

dysfunctional eating, either in conjunction with an innate hypersensitivity to 

punishment, or by creating an environment that heightens a sensitivity to threat.  

The question raised as to the co-occurrence of these two apparently disparate 

disorders still remains to be completely answered. However, it is evident that an 

innate sensitivity to reward increases the risk of disorders characterised by strong 

approach tendencies. Conversely, high punishment sensitivity, perhaps due to a 

chaotic family, increases the risk of dysfunctional eating, particularly in daughters 

of eating disordered mothers. With the rapid advancements in neuroscience 

technology and the current focus on refining the biological underpinnings and 

behavioural expression of Gray’s conceptual brain systems, it is hoped that the 

above findings will help guide researchers in the exploration of the interplay 

between biological vulnerabilities and environmental contributions in the 

development of such disorders. 



  189 

 

REFERENCES 

 

Aertgeerts, B., Buntinx, F., Ansoms, S., & Fevery, J. (2001). Screening properties 
of questionnaires and laboratory tests for the detection of alcohol abuse or 
dependence in a general practice population. British Journal Of General 
Practice. Mar, 51, 206-210. 

Al Adawi, S., Powell, J. H., & Greenwood, R. J. (1998). Motivational deficits 
after brain injury: a neuropsychological approach using new assessment 
techniques. Neuropsychology, 12, 115-124. 

Allen, J. P., Litten, R. Z., Fertig, J. B., & Babor, T. (1997). A review of research 
on the Alcohol Use Disorders Identification Test (AUDIT). Alcoholism: 
Clinical and Experimental Research, 21, 613-619. 

American Psychiatric Association. (1980). Diagnostic and statistical manual of 
mental disorders (3rd ed.). Washington, DC: Author. 

American Psychiatric Association. (1994). Diagnostic and statistical manual of 
mental disorders (4th ed.). Washington, DC: Author. 

Attie, I., & Brooks Gunn, J. (1989). Development of eating problems in 
adolescent girls: A longitudinal study. Developmental Psychology, 25, 70-
79. 

Avila, C. (1994). Sensitivity to punishment and resistance to extinction: A test of 
Gray's Behavioral Inhibition System. Personality and Individual 
Differences, 17, 845-847. 

Avila, C. (2001). Distinguishing BIS-Mediated and BAS-Mediated disinhibition 
mechanisms: A comparison of disinhibition models of Gray (1981,1987) 
and of Patterson and Newman (1993). Journal of Personality and Social 
Psychology, 80, 311-324. 

Avila, C., Molto, J., Segarra, P., & Torrubia, R. (1995). Sensitivity to conditioned 
or unconditioned stimuli: What is the mechanism underlying passive 
avoidance deficits in extraverts? Journal of Research in Personality, 29, 
373-394. 

Avila, C., & Parcet, M. A. (1997). Impulsivity and anxiety differences in 
cognitive inhibition. Personality and Individual Differences, 23, 1055-
1064. 

Avila, C., & Parcet, M. A. (2000). The role of Gray's impulsivity in anxiety-
mediated differences in resistance to extinction. European Journal of 
Personality, 14, 185-198. 

Ball, S. A., Tennen, H., & Kranzler, H. R. (1999). Factor reliability and validity of 
the temperament and character inventory in substance-dependent pateints. 
Psychological Assessment, 11, 514-524. 



190 

    

Banwell, C., O'Brien, M., Hamilton, M., & Attewell, R. (1999). Measuring 
women's alcohol consumption in an Australian inner-urban community 
using the AUDIT. Drug and Alcohol Review, 18, 379-388. 

Baron, R. M., & Kenny, D. A. (1986). The moderator-mediator variable 
distinction in social psychological research: Conceptual, strategic, and 
statistical considerations. Journal of Personality and Social Psychology, 
51, 1173-1182. 

Barry, K. L., & Fleming, M. F. (1990). family cohesion, expressiveness and 
conflict in alcoholic families. British Journal of Addiction, 85, 81-87. 

Battaglia, M., Przybeck, T. R., Bellodi, L., & Cloninger, C. R. (1996). 
Temperament dimensions explain the comorbidity of psychiatric disorders. 
Comprehensive Psychiatry, 37, 292-298. 

Battle, E. K., & Brownell, K.-D. (1996). Confronting a rising tide of eating 
disorders and obesity: Treatment vs prevention and policy. Addictive 
Behaviors, 21, 755-765. 

Bau, C. H. D., & Salzano, F. M. (1995). Alcoholism in Brazil: The role of 
personality and susceptibility to stress. Addiction, 90, 693-698. 

Beary, M. D., Lacey, J. H., & Merry, J. (1986). Alcoholism and eating disorders 
in women of fertile age. British Journal of Addiction, 81, 685-689. 

Bechara, A., Dolan, S., & Hindes, A. (2002). Decision-making and addiction (part 
II): Myopia for the future or hypersensitivity to reward? 
Neuropsychologia, 40, 1690-1705. 

Berman, S., Ozkaragoz, T., Young, R. M., & Noble, E. P. (2002). D2 dopamine 
receptor gene polymorphism discriminates two kinds of novelty seeking. 
Personality and Individual Differences, 33, 867-882. 

Blowers, L. C., Loxton, N. J., Grady-Flesser, M., Occhipinti, S., & Dawe, S. 
(2003). The relationship between sociocultural pressure to be thin and 
body dissatisfaction in pre-adolescent girls. Eating Behaviours, 4, 229-
244. 

Blum, K., Cull, J. G., Braverman, E. R., & Comings, D. E. (1996). Reward 
deficiency syndrome. American Scientist, 84, 132-145. 

Blume, S. B. (1991). Women, alcohol and drugs. In N. S. Miller (Ed.), 
Comprehensive handbook of drug and alcohol addiction (pp. 147-177). 
New York: Dekker. 

Bohman, M., Sigvardsson, S., & Cloninger, C. R. (1981). Maternal inheritance of 
alcohol abuse: Cross-fostering analysis of adopted women. Archives of 
General Psychiatry, 38, 965-969. 

Bollen, E., & Wojciechowski, F. L. (2004). Anorexia nervosa subtypes and the 
big five personality factors. European Eating Disorders Review, 12, 117-
131. 



  191 

 

Brebner, J., & Martin, M. (1995). Testing for stress and happiness: The role of 
personality factors. In C. D. Spielberger (Ed.), Stress and emotion: 
Anxiety, anger, and curiosity (Vol. 15, pp. 139-172). Philadelphia, PA, 
US: Taylor & Francis. 

Breiner, M. J., Stritzke, W. G. K., & Lang, A. R. (1999). Approaching avoidance: 
A step essential to the understanding of craving. Alcohol Research and 
Health, 23. 

Brewerton, T. D., Hand, L. D., & Bishop, E. R. (1993). The Tridimensional 
Personality Questionnaire in eating disorder patients. International 
Journal of Eating Disorders, 14, 213-218. 

Brewin, C. R., Andrews, B., & Gotlib, I. H. (1993). Psychopathology and early 
experince: A reappraissal of retrospective reports. Psychological Bulletin, 
113, 82-98. 

Bruce, K. R., Steiger, H., Koerner, N. M., Israel, M., & Young, S. N. (2004). 
Bulimia nervosa with co-morbid avoidant personality disorder: 
Behavioural characteristics and serotonergic function. Psychological 
Medicine, 34, 113-124. 

Bulik, C. M. (1987). Drug and alcohol abuse by bulimic women and their 
families. American Journal of Psychiatry, 144, 1604-1606. 

Bulik, C. M. (2001). Eating disorders: Integrating nature and nurture through the 
study of twins. In M. Nasser (Ed.), Eating disorders and cultures in 
transition (pp. 66-85). New York, NY, US: Brunner-Routledge. 

Bulik, C. M., Lawson, R. H., & Carter, F. A. (1996). Salivary reactivity in 
restrained and unrestrained eaters and women with bulimia nervosa. 
Appetite, 27, 15-24. 

Bulik, C. M., & Sullivan, P. F. (1993). Comorbidity of bulimia and substance 
abuse: Perceptions of family of origin. International Journal of Eating 
Disorders, 13, 49-56. 

Bulik, C. M., & Sullivan, P. F. (1998). Comorbidity of eating disorders and 
substance-related disorders. In H. R. Kranzler & B. J. Rounsaville (Eds.), 
Dual diagnosis and treatment: Substance abuse and comorbid medical 
and psychiatric disorders (pp. 365-392). New York: Marcel Dekker. 

Bulik, C. M., Sullivan, P. F., Carter, F. A., & Joyce, P. R. (1996). Lifetime 
anxiety disorders in women with bulimia nervosa. Comprehensive 
Psychiatry, 37, 368-374. 

Bulik, C. M., Sullivan, P. F., Carter, F. A., & Joyce, P. R. (1997a). Initial 
manifestations of disordered eating behavior: dieting versus binging. 
International Journal of Eating Disorders, 22, 195-201. 

Bulik, C. M., Sullivan, P. F., Carter, F. A., & Joyce, P. R. (1997b). Lifetime 
comorbidity of alcohol dependence in women with bulimia nervosa. 
Addictive Behaviors, 22, 437-446. 



192 

    

Bulik, C. M., Sullivan, P. F., Fear, J. L., & Joyce, P. R. (1997). Eating disorders 
and antecedent anxiety disorders: A controlled study. Acta Psychiatrica 
Scandinavica, 96, 101-107. 

Bulik, C. M., Sullivan, P. F., Fear, J. L., & Pickering, A. (1997). Predictors of the 
development of bulimia nervosa in women with anorexia nervosa. Journal 
of Nervous and Mental Disease, 185, 704-707. 

Bulik, C. M., Sullivan, P. F., McKee, M., & Weltzin, T. E. (1994). Characteristics 
of bulimic women with and without alcohol abuse. American Journal of 
Drug and Alcohol Abuse, 20, 273-283. 

Bulik, C. M., Sullivan, P. F., Wade, T. D., & Kendler, K. S. (2000). Twin studies 
of eating disorders: A review. International Journal of Eating Disorders, 
27, 2-20. 

Bushnell, J. A., Wells, J. E., McKenzie, J. M., Hornblow, A. R., Oakley-Browne, 
M. A., & Joyce, P. R. (1994). Bulimia comorbidity in the general 
population and in the clinic. Psychological Medicine, 24, 605-611. 

Byely, L., Bastiani Archibald, A., Graber, J., & Brooks-Gunn, J. (2000). A 
Prospective Study of Familial and Social Influences on Girls’ Body Image 
and Dieting. International Journal of Eating Disorders, 28, 155-164. 

Cannon, D. S., Clark, L. A., Leeka, J. K., & Keefe, C. K. (1993). A reanalysis of 
the Tridimensional Personality Questionnaire (TPQ) and its relation to 
Cloninger's Type 2 alcoholism. Psychological Assessment, 5, 62-66. 

Carr, K. D., Tsimberg, Y., Berman, Y., & Yamamoto, N. (2003). Evidence of 
increased dopamine receptor signaling in food-restricted rats. 
Neuroscience, 119, 1157-1167. 

Carter, B. L., & Tiffany, S. T. (1999). Meta-analysis of cue-reactivity in addiction 
research. Addiction, 94, 327-340. 

Carver, C. S., Sutton, S. K., & Scheier, M. F. (2000). Action, emotion, and 
personality: Emerging conceptual integration. Personality and Social 
Psychology Bulletin, 26, 741-751. 

Carver, C. S., & White, T. L. (1994). Behavioral inhibition, behavioral activation, 
and affective responses to impending reward and punishment: The 
BIS/BAS Scales. Journal of Personality and Social Psychology, 67, 319-
333. 

Caseras, X., Avila, C., & Torrubia, R. (2003). The measurement of individual 
differences in Behavioural Inhibition and Behavioural Activation Systems: 
A comparison of personality scales. Personality and Individual 
Differences, 34, 999-1013. 

Caspi, A., Begg, D., Dickson, N., Harrington, H., Langley, J., Moffitt, T. E., et al. 
(1997). Personality differences predict health-risk behaviors in young 
adulthood: Evidence from a longitudinal study. Journal of Personality and 
Social Psychology, 73, 1052-1063. 



  193 

 

Charland, H., & Cote, G. (1998). The Children of Alcoholics Screening Test 
(CAST): Test-retest reliability and concordance validity. Journal of 
Clinical Psychology, 54, 995-1003. 

Chassin, L., Curren, P. J., Hussong, A. M., & Colder, C. R. (1996). The relation of 
parental alcoholism to adolescent substance use: A longitudinal follow-up 
study. Journal of Abnormal Psychology, 105, 70-80. 

Chikritzhs, T., Catalano, P., Stockwell, T., Donath, S., Ngo, H., Young, D., et al. 
(2003). Australian Alcohol Indicators, 1990-2001: Patterns of alcohol use 
and related harms for Australian states and territories. Perth, WA: 
National Drug Research Institute. 

Claes, L., Vandereycken, W., & Vertommen, H. (2002). Impulsive and 
compulsive traits in eating disordered patients compared with controls. 
Personality and Individual Differences, 32, 707-714. 

Claridge, G., & Davis, C. (2003). Personality and psychological disorders. 
London: Arnold. 

Cloninger, C. R. (1987a). Neurogenetic adaptive mechanisms in alcoholism. 
Science, 236, 410-416. 

Cloninger, C. R. (1987b). A systematic method for clinical description and 
classification of personality variants: A proposal. Archives of General 
Psychiatry, 44, 573-588. 

Cloninger, C. R. (1991). Brain networks underlying personality development. In 
B. J. Carroll & J. E. Barrett (Eds.), Psychopathology and the brain. New 
York: Raven Press. 

Cloninger, C. R., Sigvardsson, S., & Bowman, M. (1988). Childhood personality 
predicts alcohol abuse in young adults. Alcoholism: Clinical and 
Experimental Research, 12, 494-505. 

Cloninger, C. R., Svrakic, D.-M., & Przybeck, T.-R. (1993). A psychobiological 
model of temperament and character. Archives of General Psychiatry, 50, 
975-990. 

Colder, C. R., & O'Connor, R. (2002). Attention biases and disinhibited behavior 
as predictors of alcohol use and enhancement reasons for drinking. 
Psychology of Addictive Behaviours, 16, 325-332. 

Connors, M. E. (1996). Developmental vulnerabilities for eating disorders. In L. 
Smolak, M. P. Levine & R. Striegel-Moore (Eds.), The developmental 
psychopathology of eating disorders : implications for research, 
prevention, and treatment (pp. 285-310). Mahwah, N.J.: L. Erlbaum 
Associates. 

Cooper, M. L., Agocha, V. B., & Sheldon, M. S. (2000). A motivational 
perspective on risky behaviours: The role of personality and affect 
regulatory processes. Journal of Personality, 68, 1059-1088. 



194 

    

Corr, P. J. (2001). Testing problems in J. A. Gray's personality theory: A 
commentary on Matthews and Gilliland (1999). Personality and 
Individual Differences, 30, 333-352. 

Corr, P. J. (2002a). J. A. Gray's reinforcement sensitivity theory: Tests of the joint 
subsystems hypothesis of anxiety and impulsivity. Personality and 
Individual Differences, 33, 511-532. 

Corr, P. J. (2002b). J.A. Gray's reinforcement sensitivity theory and frustrative 
nonreward: A theoretical note on expectancies in reactions to rewarding 
stimuli. Personality and Individual Differences, 32, 1247-1253. 

Corr, P. J. (2004). Reinforcement sensitivity theory and personality. Neuroscience 
& Biobehavioral Reviews, 28, 317-332. 

Corr, P. J., Kumari, V., Wilson, G. D., Checkley, S., & Gray, J. A. (1997). Harm 
avoidance and affective modulation of the startle reflex: A replication. 
Personality and Individual Differences, 22, 591-593. 

Corr, P. J., Pickering, A. D., & Gray, J. A. (1995). Personality and reinforcement 
in associative and instrumental learning. Personality and Individual 
Differences, 19, 47-71. 

Corr, P. J., Pickering, A. D., & Gray, J. A. (1997). Personality, punishment and 
procedural learning: A test of J.A. Gray's anxiety theory. Journal of 
Personality and Social Psychology, 73, 337-344. 

Corr, P. J., Wilson, G. D., Fotiadou, M., Kumari, V., Gray, N. S., Checkley, S., et 
al. (1995). Personality and affective modulation of the startle reflex. 
Personality and Individual Differences, 19, 543-553. 

Crews, T. M., & Sher, K. J. (1992). Using adapted short MASTs for assessing 
parental alcoholism: Reliability and validity. Alcoholism: Clinical and 
Experimental Research, 16, 576-584. 

Cuijpers, P., Langendoen, Y., & Bijl, R. V. (1999). Psychiatric disorders in adult 
children of problem drinkers: Prevalence, first onset and comparison with 
other risk factors. Addiction, 94, 1489-1498. 

Dakof, G. A. (2000). Understanding gender differences in adolescent drug abuse: 
Issues of comorbidity and family functioning. Journal of Psychoactive 
Drugs, 32, 25-32. 

Dancyger, I. F., & Garfinkel, P. E. (1995). The relationship of partial syndrome 
eating disorders to anorexia and bulimia nervosa. Psychological Medicine, 
25, 1019-1025. 

Dansky, B. S., Brewerton, T. D., & Kilpatrick, D. G. (2000). Comorbidity of 
bulimia nervosa and alcohol use disorders: Results from the national 
women's study. International Journal Of Eating Disorders. Mar, 27, 180-
190. 



  195 

 

Davis, C., & Claridge, G. (1998). The eating disorders as addiction: a 
psychobiological perspective. Addictive Behaviors, 23, 463-475. 

Davis, C., Shuster, B., Blackmore, E., & Fox, J. (2004). Looking good - Family 
focus on appearance and the risk for eating disorders. International 
Journal of Eating Disorders, 35, 136-144. 

Davis, C., Strachan, S., & Berkson, M. (2004). Sensitivity to reward: Implications 
for overeating and overweight. Appetite, 42, 131-138. 

Davis, C., & Woodside, D. B. (2002). Sensitivity to rewarding effects of food and 
exercise in the eating disorders. Comprehensive Psychiatry, 43, 189-194. 

Dawe, S., Gullo, M. J., & Loxton, N. J. (2004). Reward drive and rash 
impulsiveness as dimensions of impulsivity: Implications for substance 
misuse. Addictive Behaviors, 29, 1389-1409. 

Dawe, S., & Loxton, N. J. (2004). The role of impulsivity in the development of 
substance use and eating disorders. Neuroscience and Biobehavioural 
Reviews, 28, 343-351. 

Dawe, S., Loxton, N. J., Hides, L., Kavanagh, D. J., & Mattick, R. P. (2002). 
Review of diagnostic screening instruments for alcohol and other drug use 
and other psychiatric disorders (2nd ed.). Canberra: Commonwealth 
Department of Health and Aged Care. 

Degenhardt, L., Hall, W., Teesson, M., & Lynskey, M. (2000). Alcohol use 
disorders in Australia: Findings from the National Survey of Mental 
Health and Well-Being. Sydney: National Drug and Alcohol Research 
Centre. 

Del Boca, F. K., & Hesselbrock, M. N. (1996). Gender and alcoholic subtypes. 
Alcohol Health and Research World, 20, 56-62. 

Depue, R. A., & Collins, P. F. (1999). Neurobiology of the structure of 
personality: Dopamine, facilitation of incentive motivation, and 
extraversion. Behavioral and Brain Sciences, 22, 491-569. 

Di Chiara, G. (1995). The role of dopamine  in drug abuse viewed from the 
perspective of its role in motivation. Drug and Alcohol Dependence, 38, 
95-137. 

Diaz Marsa, M., Carrasco, J. L., & Saiz, J. (2000). A study of temperament and 
personality in anorexia and bulimia nervosa. Journal of Personality 
Disorders, 14, 352-359. 

Dixit, A. R., & Crum, R. M. (2000). Prospective study of depression and the risk 
of heavy alcohol use in women. American Journal of Psychiatry, 157, 
751-758. 

Drummond, D. C. (2000). What does cue-reactivity have to offer clinical 
research? Addiction, 95, S129-S144. 



196 

    

Dufort, G. C., Newman, S. C., & Bland, R. C. (1993). Psychiatric comorbidity 
and treatment seeking: Sources of selection bias in the study of clinical 
populations. Journal of Nervous and Mental Disease, 181, 467-474. 

Earleywine, M., Finn, P. R., Peterson, J. B., & Pihl, R. O. (1992). Factor structure 
and correlates of the Tridimensional Personality Questionnaire. Journal of 
Studies on Alcohol, 53, 233-238. 

Ewing, J. A., Bradley, K. A., & Burman, M. L. (1998). Screening for alcoholism 
using CAGE. JAMA: Journal of the American Medical Association, 280, 
1904. 

Eysenck, H. J. (1965). Extraversion and the acquistion of eyeblink and GSR 
condiutional responses. Psychological Bulletin, 98, 513-537. 

Eysenck, H. J. (1967). The biological basis of personality. Springfield, IL: 
Charles C. Thompson. 

Fairburn, C. G. (1995). Overcoming binge eating. New York: Guilford Press. 

Fairburn, C. G., Cooper, Z., Doll, H. A., & Welch, S. L. (1999). Risk factors for 
anorexia nervosa: three integrated case-control comparisons. Archives of 
General Psychiatry, 56, 468-476. 

Fairburn, C. G., Cowen, P. J., & Harrison, P. J. (1999). Twin studies and the 
etiology of eating disorders. International Journal of Eating Disorders, 26, 
349-358. 

Fairburn, C. G., & Harrison, P. J. (2003). Eating disorders. The Lancet, 361, 407-
416. 

Fairburn, C. G., Welch, S. L., Doll, H. A., Davies, B. A., & O'Connor, M. E. 
(1997). Risk factors for bulimia nervosa. A community-based case-control 
study. Archives of General Psychiatry, 54, 509-517. 

Farmer, R. F., Nash, H. M., & Field, C. E. (2001). Disordered eating behaviors 
and reward sensitivity. Journal of Behavior Therapy & Experimental 
Psychiatry, 32, 211-219. 

Fassino, S., Abbate Daga, G., Amianto, F., Leombruni, P., Boggio, S., & Rovera, 
G. G. (2002). Temperament and character profile of eating disorders: A 
controlled study with the Temperament and Character Inventory. 
International Journal of Eating Disorders, 32, 412-425. 

Fedoroff, I. C., Polivy, J., & Herman, C. P. (1997). The effect of pre-exposure to 
food cues on the eating behaviour of restrained and unrestrained eaters. 
Appetite, 28, 33-47. 

Finn, P. R., Kessler, D. N., & Hussong, A. M. (1994). Risk for alcoholism and 
classical conditioning to signals for punishment: Evidence for a weak 
behavioral inhibition system? Journal of Abnormal Psychology, 103, 293-
301. 



  197 

 

Fischer, S., Smith, G. T., & Anderson, K. G. (2003). Clarifying the role of 
impulsivity in bulimia nervosa. International Journal of Eating Disorders, 
33, 406-411. 

Fitzgibbon, M. L., Sanchez-Johnsen, L. A. P., & Matinovich, Z. (2003). A test of 
the continuity perspective across bulimic and binge-eating pathology. 
International Journal of Eating Disorders, 34, 83-97. 

Fleming, J. (1996). The epidemiology of alcohol use in Australian women: 
Findings from a national survey of women's drinking. Addiction, 91, 1325-
1334. 

Franken, I. H. A. (2002). Behavioral approach system (BAS) sensitivity predicts 
alcohol craving. Personality and Individual Differences, 32, 349-355. 

French, S. A., Story, M., Downes, B., Resnick, M. D., & Blum, R. W. (1995). 
Frequent dieting among adolescents: Psychosocial and health behavior 
correlates. American Journal of Public Health, 85, 695-710. 

Gable, S. L., Reis, H. T., & Elliot, A. J. (2000). Behavioral activation and 
inhibition in everyday life. Journal of Personality and Social Psychology, 
78, 1135-1149. 

Galen, L. W., Henderson, M. J., & Whitman, R. D. (1997). The utility of novelty 
seeking, harm avoidance, and expectancy in prediction of drinking. 
Additive Behaviors, 22, 93-106. 

Garfinkel, P. E., Lin, E., Goering, P., Spegg, C., Goldbloom, D., Kennedy, S., et 
al. (1995). Bulimia nervosa in a Canadian community sample:Prevalence 
and comparison of subgroups. American Journal of Psychiatry, 152, 1052-
1058. 

Garner, D. (1991). Eating Disorder Inventory - 2 Professional Manual. Odessa, 
FL: Psychological Assessment Resources, Inc. 

Garner, D. M., Olmstead, M. P., Bohr, Y., & Garfinkle, P. E. (1982). The Eating 
Attitudes Test: psychometric features and clinical correlates. 
Psychological Medicine, 12, 871-878. 

Geen, R. G. (1984). Preferred stimulation levels in introverts and extraverts: 
Effect on arousal and performance. Journal of Personality and Social 
Psychology, 46. 

Glautier, S., & Drummond, D. C. (1994). Alcohol dependence and cue-reactivity. 
Journal of Studies on Alcohol, 55. 

Gleaves, D. H., Lowe, M. R., Snow, A. C., Green, B. A., & Murphy-Eberenz, K. 
P. (2000). Continuity and discontinuity models of Bulimia Nervosa: A 
taxometric investigation. Journal of Abnormal Psychology, 109, 56-68. 

Goldman, M. S., Del Boca, F. K., & Darkes, J. (1999). Alcohol expectancy 
theory: The application of cognitive neuroscience. In K. E. Leonard (Ed.), 



198 

    

Psychological theories of drinking and alcoholism (2nd ed., pp. 203-246). 
New York, NY,: The Guilford Press. 

Gomberg, E. L. S. (1999). Women. In B. S. McCrady & E. E. Epstein (Eds.), 
Addictions : a comprehensive guidebook (pp. 527-541). New York ; 
Oxford: Oxford University Press. 

Gomez, R., Cooper, A., McOrmond, R., & Tatlow, S. (2004). Gray's 
reinforcement sensitivity theory: Comparing the separable and joint 
subsystems hypotheses in the prediction of pleasant and unpleasant 
emotional information processing. Personality and Individual Differences, 
37, 289-305. 

Grau, E., & Ortet, G. (1999). Personality traits and alcohol consumption in a 
sample of non-alcoholic women. Personality and Individual Differences, 
27, 1057-1066. 

Gray, J. A. (1970). The psychophysiological basis of introversion-extraversion. 
Behaviour Research and Therapy, 8, 249-266. 

Gray, J. A. (1982). The neuropsychology of anxiety: An equiry into the functions 
of the septo-hippocampal system. Oxford: Clarendon Press. 

Gray, J. A. (1987). The neuropsychology of emotion and personality. In S. M. 
Stahl, S. D. Iverson & E. C. Goodman (Eds.), Cognitive neurochemistry 
(pp. 171-190). Oxford, UK: Oxford University Press. 

Gray, J. A. (1990). Brain systems that mediate both emotion and cognition. 
Cognition and Emotion, 4, 269-288. 

Gray, J. A. (1991). The neuropsychology of temperament. In J. Strelau (Ed.), 
Explorations in temperament: International perspectives on theory and 
measurement. Perspectives on individual differences (pp. 105-128). New 
York: Plenum Press. 

Gray, J. A., & McNaughton, N. (2000). The neuropsychology of anxiety : an 
enquiry into the functions of the septo-hippocampal system (2nd ed.). 
Oxford: Oxford University Press. 

Griesler, P. C., & Kandel, D. B. (1998). The impact of maternal drinking during 
and after pregnancy on the drinking of adolescent offspring. Journal of 
Studies on Alcohol, 59, 292-304. 

Grigson, P. (2002). Like drugs for chocolate: Separate rewards modulated by 
common mechanisms? Physiology and Behavior, 76, 389-395. 

Grilo, C. (2002). Recent research of relationships among eating disorders and 
personality disorders. Current Psychiatry Reports, 4, 18 - 24. 

Grilo, C. M., Levy, K. N., Becker, D. F., Edell, W. S., & McGlashan, T. H. 
(1995). Eating disorders in female inpatients with versus without 
substance use disorders. Addictive Behaviors, 20, 255-260. 



  199 

 

Grilo, C. M., Sinha, R., & O'Malley, S. S. (2002). Eating Disorders and Alcohol 
Use Disorders. Alcohol Health & Research World, 26, 151-160. 

Gross, J., Rosen, J. C., Leitenberg, H., & Willmuth, M. E. (1986). Validity of the 
Eating Attitudes Test and the Eating Disorders Inventory in bulimia 
nervosa. Journal of Consulting and Clinical Psychology, 54, 875-876. 

Hastings, T., & Kern, J. M. (1994). Relationships between bulimia, childhood 
sexual abuse, and family environment. International Journal of Eating 
Disorders, 15, 103-111. 

Herzog, D. B., & Delinsky, S. S. (2001). Classification of eating disorders. In R. 
Striegel-Moore & L. Smolak (Eds.), Eating disorders : innovative 
directions for research and practice (pp. 31-50). Washington, D.C.: 
American Psychological Association. 

Herzog, D. B., Greenwood, D. N., Dorer, D. J., Flores, A. T., Ekeblad, E. R., 
Richards, A., et al. (2000). Mortality in eating disorders: A decsriptive 
study. International Journal of Eating Disorders, 28, 20-26. 

Herzog, D. B., Hopkins, J. D., & Burns, C. D. (1993). A follow-up study of 33 
subdiagnostic eating disordered women. International Journal of Eating 
Disorders, 14, 261-267. 

Hesselbrock, M. N., & Hesselbrock, V. M. (1997). Gender, alcoholism, and 
psychiatric comorbidity. In R.-W. Wilsnack & S.-C. Wilsnack (Eds.), 
Gender and alcohol: Individual and social perspectives (pp. 49-71). New 
Brunswick, NJ, USA: Rutgers Center of Alcohol Studies. 

Higuchi, S., Suzuki, K., Yamada, K., Parrish, K., & Kono, H. (1993). Alcoholics 
with eating disorders: Prevalence and clinical course: A study from Japan. 
British Journal of Psychiatry, 162, 403-406. 

Hodges, E. L., Cochrane, C. E., & Brewerton, T. D. (1998). Family characteristics 
of binge-eating disordered patients. International Journal of Eating 
Disorders, 23, 145-151. 

Hodgins, D. C., Maticka Tyndale, E., el Guebaly, N., & West, M. (1995). 
Alternative cut-point scores for the CAST-6. Addictive Behaviors, 20, 267-
270. 

Hodgins, D. C., Maticka-Tyndale, E., el Guebaly, N., & West, M. (1993). The 
CAST-6: Development of a short-form of the children of alcoholics 
screening test. Addictive Behaviors, 18, 337-345. 

Hodgins, D. C., & Shimp, L. (1995). Identifying adult children of alcoholics: 
methodological review and a comparison of the CAST-6 with other 
methods. Addiction, 90, 255-267. 

Hoek, H. W., & van Hoeken, D. (2003). Review of the prevalence and incidence 
of eating disorders. International Journal of Eating Disorders, 34, 383-
396. 



200 

    

Hohlstein, L. A., Smith, G. T., & Atlas, J. G. (1998). An application of 
expectancy theory to eating disorders: Development and validation of 
measures of eating and dieting expectancies. Psychological Assessment, 
10, 49-58. 

Holderness, C. C., Brooks Gunn, J., & Warren, M. P. (1994). Co-morbidity of 
eating disorders and substance abuse review of the literature. International 
Journal of Eating Disorders, 16, 1-34. 

Holmbeck, G. N. (2002). Post-hoc probing of significant moderational and 
mediational effects in studies of pediatric populations. Journal of Pediatric 
Psychology, 27, 87-96. 

Hsu, L. K. (1997). Can dieting cause an eating disorder? Psychological Medicine, 
27, 509-513. 

Hudson, J. I., Weiss, R. D., Pope, H. G., McElroy, S. K., & Mirin, S. M. (1992). 
Eating disorders in hospitalized substance abusers. American Journal of 
Drug and Alcohol Abuse, 18, 75-85. 

Hussong, A. M., Curran, P. J., & Chassin, L. (1998). Pathways of risk for 
accelerated heavy alcohol use among adolescent children of alcoholic 
parents. Journal of Abnormal Child Psychology, 26, 453-466. 

Irwin, M., Schuckit, M. A., & Smith, T. (1990). Clinical importance of age of 
onset in Type I and Type 2 primary alcoholics. Archives of General 
Psychiatry, 47, 320-324. 

Jackson, C., & Francis, L. J. (2004). Are interactions in Gray's Reinforcement 
Sensitivity Theory proximal or distal in the prediction of religiousity: A 
test of the joint subsystems hypothesis. Personality and Individual 
Differences, 36, 1197-1209. 

Jackson, C. J., & Smillie, L. D. (2004). Appetitive motivation predicts the 
majority of personality and an ability measure: A comparison of BAS 
measures and a re-evaluation of the importance of RST. Personality and 
Individual Differences, 36, 1627-1636. 

Jacob, T., & Johnson, S. L. (1999). Family influences on alcohol and substance 
abuse. In P. J. Ott (Ed.), Sourcebook on substance abuse: Etiology, 
epidemiology, assessment, and treatment (pp. 166-174). Needham 
Heights, MA, US: Allyn & Bacon. 

Jang, K. L., Vernon, P. A., Livesley, W. J., Stein, M. B., & Wolf, H. (2001). Intra- 
and extra-familial influences on alcohol and drug misuse: A twin study of 
gene-environment correlation. Addiction, 96, 1307-1318. 

Johnson, S. L., Turner, R. J., & Iwata, N. (2003). BIS/BAS levels and psychiatric 
disorder: An epidemiological study. Journal of Psychopathology and 
Behavioural Assessment, 25, 25-36. 

Johnson, V., & Pandina, R. J. (1991). Effects of the family environment on 
adolescent substance use, 



  201 

 

delinquency, and coping styles. American Journal of Drug and Alcohol Abuse, 17, 
71-88. 

Joiner, T. E., Jr., Heatherton, T. F., & Keel, P. K. (1997). Ten-year stability and 
predictive validity of five bulimia-related indicators. American Journal of 
Psychiatry, 154, 1133-1138. 

Jonas, J. M., & Gold, M. S. (1988). Naltrexone treatment of bulimia: Clinical and 
theorretical findings linking eating disorders and substance abuse. 
Advances in Alcoholism and Substance Abuse, 7, 29-37. 

Jones, J. W. (1981). The Children of Alcoholics Screening Test (CAST). Chicago: 
Family Recovery Press. 

Jorm, A. F., Christensen, H., Henderson, A. S., Jacomb, P. A., Korten, A. E., & 
Rodgers, B. (1999). Using the BIS/BAS scales to measure behavioural 
inhibition and behavioural activation: Factor structure, validity and norms 
in a large community sample. Personality and Individual Differences, 26, 
49-58. 

Jung, J. (2001). Psychology of alcohol and other drugs : a research perspective. 
Thousand Oaks, Calif.: Sage Publications Inc. 

Kambouropoulos, N., & Staiger, P. (2004a). Personality and responses to 
appetitive and aversive stimuli: The joint influence of behavioural 
approach and behavioural inhibition systems. Personality and Individual 
Differences, 37, 1153-1165. 

Kambouropoulos, N., & Staiger, P. (2004b). Reactivity to alcohol-related cues: 
Relationship among cue type, motivational processes, and personality. 
Psychology of Addictive Behaviours, 18, 275-283. 

Kambouropoulos, N., & Staiger, P. K. (2001). The influence of sensitivity to 
reward on reactivity to alcohol-related cues. Addiction, 96, 1175-1185. 

Kane, T. A., Loxton, N. J., Staiger, P. K., & Dawe, S. (2004). Does the tendency 
to act impulsively underlie binge eating and alcohol use problems? An 
empirical investigation. Personality and Individual Differences, 36, 83-94. 

Kaye, W. H., Lilenfeld, L. R., Plotnicov, K., Merikangas, K. R., Nagy, L., 
Strober, M., et al. (1996). Bulimia nervosa and substance dependence: 
association and family transmission. Alcoholism: Clinical and 
Experimental Research, 20, 878-881. 

Keel, P. K., Crow, S. J., Davis, T. L., & Mitchell, J. (2002). Assessment of eating 
disorders: Comparison of interview and questionnaire data from a long-
term follow-up study of bulimia nervosa. Journal of Psychosomatic 
Research, 53, 1043-1047. 

Keel, P. K., Fulkerson, J. A., & Leon, G. R. (1997). Disordered eating precursors 
in pre- and early adolescent girls and boys. Journal of Youth and 
Adolescence, 26, 203-216. 



202 

    

Keel, P. K., Mitchell, J. E., Miller, K. B., Davis, T. L., & Crow, S. J. (2000). 
Predictive validity of bulimia nervosa as a diagnostic category. American 
Journal of Psychiatry, 157, 136-138. 

Kendler, K. S., MacLean, C., Neale, M., Kessler, R., Heath, A., & Eaves, L. 
(1991). The genetic epidemiology of bulimia nervosa. American Journal 
of Psychiatry, 148, 1627-1637. 

Kendler, K. S., Walters, E. E., Neale, M. C., Kessler, R. C., Heath, A. C., & 
Eaves, L. J. (1995). The structure of the genetic and environmental risk 
factors for six major psychiatric disorders in women. Phobia, generalized 
anxiety disorder, panic disorder, bulimia, major depression, and 
alcoholism. Archives of General Psychiatry, 52, 374-383. 

Kessler, R. C., Crum, R. M., Warner, L. A., Nelson, C. B., Schulenberg, J., & 
Anthony, J. C. (1997). Lifetime co-occurrence of DSM-III-R alcohol 
abuse and dependence with other psychiatric disorders in the National 
Comorbidity Survey. Archives of General Psychiatry, 313-321. 

Killen, J. D. (1996). Development and evaluation of a school-based eating 
disorder symptoms prevention program. In L. Smolak, M. P. Levine & R. 
Striegel-Moore (Eds.), The developmental psychopathology of eating 
disorders : implications for research, prevention, and treatment (pp. 331-
339). Mahwah, N.J.: L. Erlbaum Associates. 

Killen, J. D., Taylor, C. B., Telch, M. J., Robinson, T. N., Maron, D. J., & Saylor, 
K. E. (1987). Depressive symptoms and substance use among adolescent 
binge eaters and purgers: a defined population study. American Journal of 
Public Health, 77, 1539-1541. 

Kinzl, J. F., Traweger, C., Guenther, V., & Biebl, W. (1994). Family background 
and sexual abuse associated with eating disorders. American Journal of 
Psychiatry, 151, 1127-1131. 

Klump, K. L., McGue, M., & Iacono, W. G. (2000). Age differences in genetic 
and environmental influences on eating attitudes and behaviors in 
preadolescent and adolescent female twins. Journal of Abnormal 
Psychology, 109, 239-251. 

Klump, K. L., McGue, M., & Iacono, W. G. (2002). Genetic relationships 
between personality and eating attitudes and behaviors. Journal of 
Abnormal Psychology, 111, 380-389. 

Knyazev, G. G., Slobodskaya, H. R., Kharchenko, I. I., & Wilson, G. D. (2004). 
Personality and substance use in Russian youths: The predictive and 
moderating role of behavioural activation and gender. Personality and 
Individual Differences, 37, 815-843. 

Krahn, D., Kurth, C., Demitrack, M., & Drewnowski, A. (1992). The relationship 
of dieting severity and bulimic behaviors to alcohol and other drug use in 
young women. Journal of Substance Abuse, 4, 341-353. 



  203 

 

Krahn, D., Piper, D., King, M., Olson, L., Kurth, C., & Moberg, D. P. (1996). 
Dieting in sixth grade predicts alcohol use in ninth grade. Journal of 
Substance Abuse, 8, 293-301. 

Krahn, D. D. (1991). The relationship of eating disorders and substance abuse. 
Journal of Substance Abuse, 3, 239-253. 

Kushner, M. G., Abrams, K., & Borchardt, C. (2000). The relationship between 
anxiety disorders and alcohol use disorders: A review of major 
perspectives and findings. Clinical Psychology Review, 20, 149-171. 

Kushner, M. G., Sher, K. J., & Erickson, D. J. (1999). Prospective analysis of the 
relation between DSM-III anxiety disorders and alcohol use disorders. 
American Journal of Psychiatry, 156, 723-732. 

Lacey, J. H. (1993). Self-damaging and addictive behaviour in bulimia nervosa: A 
catchment area study. British Journal of Psychiatry, 163, 190-194. 

Lacey, J. H., & Evans, C. D. (1986). The impulsivist: A multi-impulsive 
personality disorder. British Journal of Addiction, 81, 641-649. 

Lacey, J. H., & Moureli, E. (1986). Bulimic alcoholics: Some features of a clinical 
sub-group. British Journal of Addiction, 81, 389-393. 

Laessle, R. G., Wittchen, H. U., Fichter, M. M., & Pirke, K. M. (1989). The 
significance of subgroups of bulimia and anorexia nervosa: Lifetime 
frequency of psychiatric disorders. International Journal of Eating 
Disorders, 8, 569-574. 

Laliberte, M., Boland, F. J., & Leichner, P. (1999). Family climates: Family 
factors specific to disturbed eating and bulimia nervosa. Journal of 
Clinical Psychology, 55, 1021-1040. 

LeGoff, D., Leichner, P., & Spigelman, M. (1988). Salivary responses to olfactory 
food stimuli in anorexics and bulimics. Appetite, 11, 15-25. 

LeMarquand, D. G., Benkelkat, C., Pihl, R. O., Palmour, R. M., & Young, S. N. 
(1999). Behavioral disinhibition induced by tryptophan depletion in non-
alcohol young men with multigenerational family histories of paternal 
alcholism. American Journal of Psychiatry, 156, 1771-1779. 

Leon, G. R., Fulkerson, J. A., Perry, C. L., & , & Dube, A. (1994). Family 
influences, school behaviors, and risk for the later development of an 
eating disorder. Journal of Youth and Adolescence, 23, 499-515. 

Leon, G. R., Fulkerson, J. A., Perry, C. L., & Cudeck, R. (1993). Personality and 
behavioral vulnerabilities associated with risk status for eating disorders in 
adolescent girls. Journal of Abnormal Psychology, 102, 438-444. 

Lewinsohn, P. M., Seeley, J. R., Moerk, K. C., & Striegel-Moore, R. H. (2002). 
Gender differences in eating disorder symptoms in young adults. 
International Journal of Eating Disorders, 32, 426-440. 



204 

    

Lewinsohn, P. M., Striegel-Moore, R. H., & Seeley, J. R. (2000). Epidemiology 
and natural course of eating disorders in young women from adolescence 
to young adulthood. Journal of the American Academy of Child and 
Adolescent Psychiatry, 39, 1284-1292. 

Lilenfeld, L. R., Kaye, W. H., Greeno, C. G., Merikangas, K. R., Plotnicov, K., 
Pollice, C., et al. (1997). Psychiatric disorders in women with bulimia 
nervosa and their first-degree relatives: Effects of comorbid substance 
dependence. International Journal of Eating Disorders, 22, 253-264. 

Loukas, A., Krull, J. L., Chassin, L., & Carle, A. C. (2000). The relation of 
personality to alcohol abuse/dependence in a high-risk sample. Journal of 
Personality, 68, 1153-1175. 

Loxton, N. J., & Dawe, S. (2001). Alcohol abuse and dysfunctional eating in 
adolescent girls: The influence of individual differences in sensitivity to 
reward and punishment. International Journal of Eating Disorders, 29, 
455-462. 

Lundholm, J. K. (1989). Alcohol use among university females: relationship to 
eating disordered behavior. Addictive Behaviors, 14, 181-185. 

MacBrayer, E. K., Smith, G. T., McCarthy, D. M., Demos, S., & Simmons, J. 
(2001). The role of family of origin food-related experiences in bulimic 
symptomatology. International Journal of Eating Disorders, 30, 146-160. 

MacKinnon, D. P., Lockwood, C. M., Hoffman, J. M., West, S. G., & Sheets, V. 
(2002). A comparison of methods to test mediation and other intervening 
variable effects. Psychological Methods, 7, 83-104. 

Masse, L. C., & Tremblay, R. E. (1997). Behavior of boys in kindergarten and the 
onset of substance use during adolescence. Archives of General 
Psychiatry, 54, 62-68. 

Matthews, G., & Gilliland, K. (1999). The personality theories of H. J. Eysenck 
and J. A. Gray: A comparative review. Personality and Individual 
Differences, 26, 583-626. 

McBride, W. J., Chernet, E., Dyr, W., Lumeng, L., & Li, T. K. (1993). Densities 
of Dopamine D(2) receptors are reduced in CNS regions of alcohol-
preferring P-Rats. Alcohol, 10, 387-390. 

McGue, M. (1999). Behavioral genetic models of alcoholism and drinking. In K. 
E. Leonard & H. T. Blane (Eds.), Psychological theories of drinking and 
alcoholism (2nd ed., pp. 372-420). New York: Guilford Press. 

McGue, M., Iacono, W. G., Legrand, L. N., & Elkins, I. (2001). Origins and 
consequences of age at first drink. I. Associations with substance-use 
disorders, disinhibitory behavior and psychopathology, and P3 amplitude. 
Alcoholism: Clinical and Experimental Research, 25, 1156-1165. 



  205 

 

McManus, F., Waller, G. D., & Chadwick, P. (1996). Biases in the processing of 
different forms of threat in bulimic and comparison women. Journal of 
Nervous and Mental Disease, 184, 547-554. 

McNaughton, N., & Corr, P. J. (2004). A two-dimensional neuropsychology of 
defense: fear/anxiety and defensive distance. Neuroscience & 
Biobehavioral Reviews, 28, 285-305. 

Merikangas, K. R., Stolar, M., Stevens, D. E., Goulet, J., Preisig, M., Fenton, B., 
et al. (1998). Familial transmission of substance use disorders. Archives of 
General Psychiatry, 55, 973–979. 

Miller, E., Joseph, S., & Tudway, J. (2004). Assessing the component structure of 
four self-report measures of impulsivity. Personality and Individual 
Differences, 37, 349-358. 

Mintz, L. B., & Betz, N. E. (1988). Prevalence and correlates of eating disordered 
behaviors in undergraduate women. Journal of Counseling Psychology, 
35, 423-428. 

Mintz, L. B., O'Halloran, M. S., Mulholland, A. M., & Schneider, P. A. (1997). 
Questionnaire for eating disorder diagnoses:Reliability and validity of 
opertaionalising DSM-IV criteria into a self-report format. Journal of 
Counseling Psychology, 44, 63-79. 

Mitchell, J. E., Hatsukami, D., Pyle, R., & Eckert, E. (1988). Bulimia with and 
without a family history of drug abuse. Addictive Behaviors, 13, 245-251. 

Moos, R. H., & Moos, B. S. (1986). Manual: Family Environment Scale. Palo 
Alto: Consulting Psychologist Press. 

Moreno, A., & Thelen, M.-H. (1993). Parental factors related to bulimia nervosa. 
Addictive Behaviors, 18, 681-689. 

Mussell, M. P., Mitchell, J. E., Fenna, C. J., Crosby, R. D., Miller, J. P., & 
Hoberman, H. M. (1997). A comparison of onset of binge eating versus 
dieting in the development of bulimia nervosa. International Journal of 
Eating Disorders, 21, 353-360. 

National Health and Medical Research Council. (2001). Australian alcohol 
guidelines: Health risks and benefits. Canberra: Author. 

Nederkoorn, C., Van Eijs, Y., & Jansen, A. (2004). Restrained eaters act on 
impulse. Personality and Individual Differences, 37, 1651-1658. 

Newman, D. L., Moffitt, T. E., Caspi, A., Magdol, L., & Silva, P. A. (1996). 
Psychiatric disorder in a birth cohort of young adults:Prevalence, 
comorbidty, clinical significance, and new case incidents from ages 11 to 
21. Journal of Consulting and Clinical Psychology, 64, 552-562. 

Newman, J. P., Wallace, J. F., Schmitt, W. A., & Arnett, P. A. (1997). Behavioral 
inhibition system functioning in anxious, impulsive and psychopathic 
individuals. Personality and Individual Differences, 23, 583-592. 



206 

    

Noble, E. P. (2003). D2 dopamine receptor gene in psychiatric and neurologic 
disorders and its phenotypes. American Journal of Medical Genetics. Part 
B, Neuropsychiatric Genetics: the Official Publication of the International 
Society of Psychiatric Genetics, 116, 103-125. 

O'Brien, K. M., & Vincent, N. K. (2003). Psychiatric comorbidity in anorexia and 
bulimia nervosa: nature, prevalence, and causal relationships. Clinical 
Psychology Review, 23, 57-74. 

Ortiz, J., Fitzgerald, L. W., Lane, S., Terwilliger, R., & Nestler, E. J. (1996). 
Biochemical adaptions in the mesolimbic dopamine system in response to 
repeated stress. Neuropsychopharmacology, 443-452. 

Ostafin, B. D., Palfai, T. P., & Wechsler, C. E. (2003). The accessibility of 
motivational tendencies toward alcohol: Approach, avoidance, and 
disinhibited drinking. Experimental and Clinical Psychopharmacology, 
11, 294-301. 

Palfai, T. P., & Ostafin, B. D. (2003). Alcohol-related motivational tendencies in 
hazardous drinkers: Assessing implicit response tendencies using the 
modified-IAT. Behaviour Research and Therapy, 41, 1149-1162. 

Patterson, C. M., & Newman, J. P. (1993). Reflectivity and learning from aversive 
events: Toward a psychological mechanism for the syndromes of 
disinhibition. Psychological Review, 100, 716-736. 

Patton, C. J. (1992). Fear of abandonment and binge-eating: A subliminal 
psychodynamic activation investigation. Journal of Nervous and Mental 
Disease, 180. 

Patton, G. C., Selzer, R., Coffey, C., Carlin, J. B., & Wolfe, R. (1999). Onset of 
adolescent eating disorders: population based cohort study over 3 years. 
British Medical Journal, 318, 765-768. 

Penas-Lledo, E., Vaz, F. J., Ramos, M. I., & Waller, G. (2002). Impulsive 
behaviors in bulimic pateints:Relation to general psychopathology. 
International Journal of Eating Disorders, 32, 98-102. 

Penas-Lledo, E., & Waller, G. (2001). Bulimic psychopathology and impulsive 
behaviors among nonclinical women. International Journal of Eating 
Disorders, 29, 71-75. 

Peveler, R., & Fairburn, C. (1990). Eating disorders in women who abuse alcohol. 
British Journal of Addiction, 85, 1633-1638. 

Pickering, A. D., Corr, P. J., & Gray, J. A. (1999). Interactions and reinforcement 
sensitivity theory: A theoretical analysis of Rusting and Larsen (1997). 
Personality and Individual Differences, 26, 357-365. 

Pickering, A. D., Corr, P. J., Powell, J. H., Kumari, V., Thornton, J. C., & Gray, J. 
A. (1997). Individual differences in reactions to reinforcing stimuli are 
neither black nor white: To what extent are they Gray? In H. Nyborg (Ed.), 



  207 

 

The scientific study of human nature: Tribute to Hans J. Eysenck at eighty 
(pp. 36-67). Oxford, UK: Pergamon/Elsevier Science. 

Pickering, A. D., Diaz, A., & Gray, J. A. (1995). Personality and reinforcement: 
An exploration using a maze-learning task. Personality and Individual 
Differences, 18, 541-558. 

Pickering, A. D., & Gray, J. A. (1999). The neuroscience of personality. In L. A. 
Pervin & O. P. John (Eds.), Handbook of personality : theory and research 
(2nd ed., pp. 277-299). New York: Guilford Press. 

Pidcock, B. W., Fischer, J. L., Forthun, L. F., & West, S. L. (2000). Hispanic and 
Anglo college women's risk factors for substance use and eating disorders. 
Addictive Behaviors, 25, 705-723. 

Pike, K. M., & Rodin, J. (1991). Mothers, daughters, and disordered eating. 
Journal of Abnormal Psychology, 100, 198-204. 

Polivy, J., & Herman, C. P. (2002). Causes of Eating disorders. Annual Review of 
Psychology, 53, 187-213. 

Powell, J., Dawkins, L., & Davis, R. E. (2002). Smoking, reward responsiveness, 
and response inhibition: Tests of an incentive motivational model. 
Biological Psychiatry, 51, 151-163. 

Powell, J. H., Al-Adawi, S., Morgan, J., & Greenwood, R. J. (1996). Motivational 
deficits after brain injury: Effects of bromocriptine in 11 patients. Journal 
of Neurology, Neurosurgery and Psychiatry, 60, 416-421. 

Quilty, L. C., & Oakman, J. M. (2004). The assessment of behavioural activation - 
the relationship between impulsivity and behavioural activation. 
Personality and Individual Differences, 37, 429-442. 

Ramacciotti, C. E., Dell'Osso, L., Paoli, R. A., Ciapparelli, A., Coli, E., Kaplan, 
A. S., et al. (2002). Characteristics of eating disorder patients without a 
drive for thinness. International Journal of Eating Disorders, 32, 206-212. 

Ravaja, N., & Keltikangas-Jaervinen, L. (2001). Cloninger's temperament and 
character dimensions in young adulthood and their relation to 
characteristics of parental alcohol use and smoking. Journal of Studies on 
Alcohol, 62, 98-104. 

Rhee, S. H., Hewitt, J. K., Young, S. E., Corley, R. P., Crowley, T. J., & Stallings, 
M. C. (2003). Genetic and environmental influences on substance 
initiation, use, and problem use in adolescents. Archives of General 
Psychiatry, 60, 1256-1264. 

Ricca, V., Mannucci, E., Zucchi, T., Rotella, C. M., & Faravelli, C. (2000). 
Cognitive-behavioural therapy for bulimia nervosa and binge eating 
disorder. Psychotherapy and Psychosomatics, 69, 287-295. 

Robinson, T. E., & Berridge, K. C. (2001). Incentive-sensitization and addiction. 
Addiction, 96, 103-114. 



208 

    

Robinson, T. E., & Berridge, K. C. (2003). Addiction. Annual Review of 
Psychology, 54, 25-53. 

Roche, A. M., & Deehan, A. (2002). Women's alcohol consumption: Emerging 
patterns, problems and public health implications. Drug and Alcohol 
Review, 21, 169-178. 

Roche, A. M., & Watt, K. (1999). Drinking and university students: from 
celebration to inebriation. Drug and Alcohol Review, 18, 389-400. 

Rogosch, F., Chassin, L., & Sher, K. J. (1990). Personality variable as mediators 
and moderators of family history risk for alcoholism: Conceptual and 
methodological issues. Journal of Studies on Alcohol, 51, 310-318. 

Rossier, V., Bolognini, M., Plancherel, B., & Halfon, O. (2000). Sensation 
seeking: A personality trait characteristic of adolescent girls and young 
women with eating disorders. European Eating Disorders Review, 8, 245-
252. 

Rusting, C. L., & Larsen, R. J. (1997). Extraversion, neuroticism, and 
susceptibility to positive and negative affect: A test of two theoretical 
models. Personality and Individual Differences, 22, 607-612. 

Saal, D., Dong, Y., Bonci, A., & Malenka, R. (2003). Drugs of abuse and stress 
trigger a common synaptic adaptation in dopamine neurons. Neuron, 37. 

Sanford, K., Bingham, C. R., & Zucker, R. A. (1999). Validity issues with the 
Family Environment Scale: Psychometric resolution and research 
application with alcoholic families. Psychological Assessment, 11, 315-
325. 

Sannibale, C., & Hall, W. (1998). An evaluation of Cloninger's typology of 
alcohol abuse. Addiction, 93, 1241-1249. 

Sannibale, C., & Hall, W. (2001). Gender-related symptoms and correlates of 
alcohol dependence among men and women with a lifetime diagnosis of 
alcohol use disorders. Addiction, 20, 369-383. 

Sarigiani, P. A., Ryan, L., & Petersen, A. C. (1999). Prevention of high-risk 
behaviors in adolescent women. Journal of Adolescent Health, 25, 109-
119. 

Saunders, J. B., Aasland, O. G., Babor, T. F., De La Fuente, J. R., & Grant, M. 
(1993). Development of the Alcohol Use Disorders Identification Test 
(AUDIT): WHO Collaborative Project on Early Detection of Persons with 
Harmful Alcohol Consumption: II. Addiction, 88, 791-804. 

Saunders, J. B., & Lee, N. K. (2000). Hazardous alcohol use: Its deliniation as a 
subthresshold disorder, and approaches to its diagnosis and management. 
Comprehensive Psychiatry, 41, 95-103. 



  209 

 

Scarano, G. M., & Kalodner Martin, C. R. (1994). A description of the continuum 
of eating disorders: Implications for intervention and research. Journal of 
Counseling and Development, 72, 356-361. 

Scheier, L. M., Botvin, G. J., & Baker, E. (1997). Risk and protective factors as 
predictors of adolescent alcohol involvement and transitions in alcohol 
use: A prospective analysis. Journal of Studies on Alcohol, 58, 652-667. 

Scheier, L. M., Newcomb, M.-D., & Skager, R. (1994). Risk, protection, and 
vulnerability to adolescent drug use: Latent-variable models of three age 
groups. Journal of Drug Education, 24, 49-82. 

Schmidt, U., Humfress, H., & Treasure, J. (1997). The role of general family 
environment and sexual and physical abuse in the origins of eating 
disorders. European Eating Disorders Review, 5, 184-207. 

Schoemaker, C., van Strien, T., & van der Staak, C. (1994). Validation of the 
Eating Disorders Inventory in a nonclinical population using transformed 
and untransformed responses. International Journal of Eating Disorders, 
15, 387-393. 

Schoemaker, C., Verbraak, M., Breteler, R., & van der Staak, C. (1997). The 
discriminant validity of the Eating Disorder Inventory-2. British Journal of 
Clinical Psychology, 36, 627-629. 

Schuckit, M. A., Irwin, M., & Mahler, H. I. M. (1990). Tridimensional Personality 
Questionnaire scores of sons of alcoholic and nonalcohlic fathers. 
American Journal of Psychiatry, 147, 481-487. 

Schuckit, M. A., Tipp, J. E., Anthenelli, R. M., Bucholz, K. K., Hesselbrock, V. 
M., & Nurnberger, J. I. (1996). Anorexia nervosa and bulimia nervosa  in 
alcohol-dependent men and women and their families. American Journal 
of Psychiatry, 153, 74-82. 

Schultz, W. (1998). Predictive reward signals of dopamine neurons. Journal of 
Neurophysiology, 80, 1-27. 

Selby, M. J., & Moreno, J. K. (1995). Personal and familial substance misuse 
patterns among eating disordered and depressed subjects. International 
Journal of Eating Disorders, 30, 1169-1176. 

Selzer, M. L. (1971). The Michigan Alcoholism Screening Test: The quest for a 
new diagnostic instrument. American Journal of Psychiatry, 127, 1653-
1658. 

Sher, K. J., Bartholow, B. D., & Wood, M. D. (2000). Personality and substance 
use disorders: A prospective study. Journal of Consulting and Clinical 
Psychology, 68, 818-829. 

Sher, K. J., & Descutner, C. (1986). Reports of paternal alcoholism: Reliability 
across siblings. Addictive Behaviors, 11, 25-30. 



210 

    

Sher, K. J., Trull, T. J., Bartholow, B. D., & Vieth, A. (1999). Personality and 
alcoholism: Issues, methods, and etiological processes. In K. E. Leonard 
(Ed.), Psychological theories of drinking and alcoholism (pp. 54-105). 
New York, NY, US: The Guilford Press. 

Sher, K. J., Walitzer, K. S., Wood, P. K., & Brent, E. E. (1991). Characteristics of 
children of alcoholics: Putative risk factors, substance use and abuse, and 
psychopathology. Journal of Abnormal Psychology, 100, 427-448. 

Sher, K. J., Wood, M. D., Crews, T. M., & Vandiver, P. A. (1995). The 
tridimensional personality questionnaire: reliability and validity studies 
and derivation of a short form. Psychological Assessment, 7, 195-208. 

Shillington, A. M., & Clapp, J. D. (2002). Beer and Bongs: Differential problems 
experinced by older adolescents using alcohol only compared to combined 
alcohol and marijuana use. American Journal of Drug and Alcohol Abuse, 
28, 379-397. 

Shisslak, C. M., Crago, M., & Estes, L. S. (1995). The spectrum of eating 
disturbances. International Journal of Eating Disorders, 18, 209-219. 

Single, E., Robson, L., Rehm, J., & Xie, X. (1999). Morbidity and mortality 
attributable to alcohol, tobacco and illicit drug use in Canada. American 
Journal of Public Health, 89, 385-390. 

Slade, P. (1995). Prospects for prevention. In G. Szmulker, C. Dare & J. Treasure 
(Eds.), Handbook of eating disorders : theory, treatment, and research 
(pp. 385-398). Chichester :UK: Wiley. 

Smith, D. E., Marcus, M. D., & Eldredge, K. L. (1994). Binge eating syndromes: 
A review of assessment and treatment with an emphasis on clinical 
application. Behavior Therapy, 25, 635-658. 

Smolak, L., Levine, M. P., & Schermer, F. (1999). Parental input and weight 
concerns amongst elementary school children. International Journal of 
Eating Disorders, 25, 263-271. 

Smolak, L., & Murnen, S. K. (2001). Gender and eating problems. In R. H. 
Striegel-Moore & L. Smolak (Eds.), Eating Disorders: Innovative 
directions in research and practice (pp. 91-110). Washington D.C.: 
American Psychological Association. 

Smolak, L., & Striegel-Moore, R. (1996). The implications of developmental 
research for eating disorders. In L. Smolak, M. P. Levine & R. Striegel-
Moore (Eds.), The developmental psychopathology of eating disorders : 
implications for research, prevention, and treatment (pp. 183-203). 
Mahwah, N.J.: L. Erlbaum Associates. 

Spielberger, C. D., Gorsuch, R. L., Lushene, R., Vagg, P. R., & Jacobs, G. A. 
(1983). Manual for the State-Trait Anxiety Inventory (Form Y). Palo Alto, 
CA: Consulting Psychologist Press. 



  211 

 

Spooner, C. (1999). Causes and correlates of adolescent drug abuse and 
implications for treatment. Drug and Alcohol Review, 18, 453-475. 

SPSS Inc. (2002). SPSS for Windows (Version 11.5). 

Staiger, P., Dawe, S., & McCarthy, R. (2000). Responsivity to food cues in 
bulimic women and controls. Appetite, 35, 27-33. 

Stein, D., Lilenfeld, L. R., Plotnicov, K., Pollice, C., Rao, R., Strober, M., et al. 
(1999). Familial aggregation of eating disorders: Results from a controlled 
family study of bulimia nervosa. International Journal of Eating 
Disorders, 26, 211-215. 

Stice, E. (1994). Review of the evidence for a sociocultural model of bulimia 
nervosa and an exploration of the mechanisms of action. Clinical 
Psychology Review, 14, 633-661. 

Stice, E. (1998). Modeling of eating pathology and social reinforcement of the 
thin ideal predict onset of bulimic symptoms. Behaviour Research and 
Therapy, 36, 931-944. 

Stice, E. (2001). Risk factors for eating pathology: Recent advances and future 
directions. Washington, D.C.: American Psychological Association. 

Stice, E., & Gonzales, N. (1998). Adolescent temperament moderates the relation 
of parenting to antisocial behavior and substance use. Journal of 
Adolescent Research, 13, 5-31. 

Stice, E., Killen, J. D., Hayward, C., & Taylor, C. B. (1998). Support for the 
continuity hypothesis of bulimic pathology. Journal of Consulting and 
Clinical Psychology, 66, 784-790. 

Stice, E., Ziemba, C., Margolis, J., & Flick, P. (1996). The dual pathway model 
differentiates bulimics, subclinical bulimics, and controls:Testing the 
continuity hypothesis. Behavior Therapy, 27, 531-549. 

Stickney, M. I., Miltenberger, R. G., & Wolff, G. (1999). A descriptive analysis of 
factors contributing to binge eating. Journal of Behavior Therapy and 
Experimental Psychiatry, 30, 177-189. 

Striegel Moore, R. H., & Huydic, E. S. (1993). Problem drinking and symptoms 
of disordered eating in female high school students. International Journal 
of Eating Disorders, 14, 417-425. 

Striegel-Moore, R. H., Seeley, J. R., & Lewinsohn, P. M. (2003). Psychosocial 
adjustment in young adulthood of women who experienced an eating 
disorder during adolescence. Journal of the American Academy of Child 
and Adolescent Psychiatry, 42, 587-593. 

Strober, M., Freeman, R., Bower, S., & Rigali, J. (1996). Binge eating in anorexia 
nervosa predicts later onset of substance use disorder: A ten-year 
prospective, longitudinal follow-up of 95 adolescents. Journal of Youth 
and Adolescence, 25, 519-532. 



212 

    

Suzuki, K., Takeda, A., & Matsushita, S. (1995). Coprevalence of bulimia with 
alcohol abuse and smoking among Japanese male and female high school 
students. Addiction, 90, 971-975. 

Tabachnick, B. G., & Fidell, L. S. (2001). Using multivariate statistics (4th ed.). 
Boston ; London: Allyn and Bacon. 

Tarter, R. E., Kirisci, L., Habeych, M., Reynolds, M., & Vanyukov, M. (2004). 
Neurobehaviour disinhibition in childhood predisposes boys to substance 
use disorder by young adulthood:Direct and mediated etiologic pathways. 
Drug and Alcohol Dependence, 73, 121-132. 

Tarter, R. E., Kirisci, L., Mezzich, A., Cornelius, J. R., Pajer, K., Vanyukov, M., 
et al. (2003). Neurobehavioral Disinhibition in Childhood Predicts Early 
Age at Onset of Substance Use Disorder. American Journal of Psychiatry, 
160, 1078-1085. 

Taylor, A. V., Peveler, R. C., Hibbert, G. A., & Fairburn, C. G. (1993). Eating 
disorders among women receiving treatment for an alcohol problem. 
International Journal of Eating Disorders, 14, 147-151. 

Teesson, M., Dietrich, U., Degenhardt, L., Lynskey, M., & Beard, J. (2002). 
Substance use disorders in an Australian community survey. Drug and 
Alcohol Review, 21. 

Teesson, M., Hall, W., Lynskey, M., & Degenhardt, L. (2000). Alcohol- and drug-
use disorders in Australia: implications of the National Survey of Mental 
Health and Wellbeing. Australian and New Zealand Journal of Psychiatry, 
34, 206-213. 

Thompson, J. K., Coovert, M. D., & Stormer, S. (1999). Body image, social 
comparison, and eating disturbance: A covariance structure modeling 
investigation. International Journal of Eating Disorders, 24, 43-51. 

Torrubia, R., Avila, C., Molto, J., & Caseras, X. (2001). The Sensitivity to 
Punishment and Sensitivity to Reward Questionnaire (SPSRQ) as a 
measure of Gray's anxiety and impulsivity dimensions. Personality and 
Individual Differences, 31, 837-862. 

Torrubia, R., Avila, C., Molto, J., & Grande, I. (1995). Testing for stress and 
happiness: The role of the behavioral inhibition system. In C. D. 
Spielberger (Ed.), Stress and emotion: Anxiety, anger, and curiosity (Vol. 
15, pp. 189-211). Philadelphia, PA, US: Taylor & Francis. 

Turnbull, J. E. (1994). Early background variables as predictors of adult alcohol 
problems in women. International Journal of the Addictions, 29, 707-728. 

Tylka, T. L., & Subich, L. M. (1999). Exploring the construct validity of the 
eating disorder continuum. Journal of Counseling Psychology, 46, 268-
276. 



  213 

 

Tylka, T. L., & Subich, L. M. (2003). Revisiting the latent structure of eating 
disorders: Taxometric analyses with nonbehavioral indicators. Journal of 
Counseling Psychology, 50, 276-286. 

Verheul, R., & van der Brink, W. (2000). The role of personality pathology in the 
aetiology and treatment of substance use disorders. Current Opinion in 
Psychiatry, 13, 163-169. 

Vervaet, M., Audenaert, K., & van Heeringen, C. (2003). Cognitive and 
behavioural characteristics are associated with personality dimensions in 
patients with eating disorders. European Eating Disorders Review, 11, 
363-378. 

Vitousek, K., & Manke, F. (1994). Personality variables and disorders in anorexia 
nervosa and bulimia nervosa. Journal of Abnormal Psychology, 103, 137-
147. 

von Ranson, K. M., Iacono, W. G., & McGue, M. (2002). Disordered eating and 
substance use in an epideiological sample: I. Associations within 
individuals. International Journal of Eating Disorders, 31, 389-403. 

Wade, T., Martin, N. G., Tiggemann, M., Abraham, S., Treloar, S. A., & Heath, 
A. C. (2000). Genetic and environmental risk factors shared between 
disordered eating, physiological and family variables. Personality and 
Individual Differences, 28, 729-740. 

Waller, G. (1994). Bulimic women's perceptions of interaction within their 
families. Psychological Reports, 74, 27-32. 

Waller, G., & Calam, R. (1994). Parenting and family factors in eating problems. 
In L. Alexander-Mott & D. B. Lumsden (Eds.), Understanding eating 
disorders : anorexia nervosa, bulimia nervosa, and obesity (pp. 61-76). 
Washington, D.C.: Taylor & Francis. 

Waller, G., Slade, P., & Calam, R. (1990). Family adaptability and cohesion: 
Relation to eating attitudes and disorders. International Journal of Eating 
Disorders, 9, 225-228. 

Watkins, K., Pincus, H. A., Tanielian, T. L., & Lloyd, J. (2003). Using the chronic 
care model to improve treatment of alcohol use disorders in primary care 
settings. Journal of Studies on Alcohol, 64, 209-218. 

Watson, D., Clark, L. A., & Harkness, A. R. (1994). Structures of personality 
ande their relevance to psychopathology. Journal of Abnormal 
Psychology, 103, 18-31. 

Weinberg, N. Z., Rahdert, E., Colliver, J. D., & Glantz, M. D. (1998). Adolescent 
substance abuse: A review of the past 10 years. Journal of the American 
Academy of Child and Adolescent Psychiatry, 37, 252-261. 

White, H. R., & Huselid, R. F. (1997). Gender differences in alcohol use during 
adolescence. In R. W. Wilsnack & S. C. Wilsnack (Eds.), Gender and 



214 

    

alcohol: Individual and social perspectives (pp. 176-198). New 
Brunswick, NJ, USA: Rutgers Center of Alcohol Studies. 

Wilfley, D. E., Wilson, G., & Agras, W. S. (2003). The clinical significance of 
binge eating disorder. International Journal of Eating Disorders, 34, S96-
S106. 

Wills, T. A., Sandy, J. M., Yaeger, A., & Shinar, O. (2001). Family risk factors 
and adolescent substance use: Moderation effects for temperament 
dimensions. Developmental Psychology, 37, 283-297. 

Wills, T. A., Vaccaro, D., & McNamara, G. (1994). Novelty seeking, risk taking, 
and related constructs as predictors of adolescent substance use: An 
application of Cloninger's theory. Journal of Substance Abuse, 6, 1-20. 

Wills, T. A., Windle, M., & Cleary, S. D. (1998). Temperament and novelty 
seeking in adolescent substance use: Convergence of dimensions of 
temperament with constructs from Cloninger's theory. Journal Of 
Personality And Social Psychology. Feb, 74, 387-406. 

Wilson, G. T. (1993). Binge eating and addictive disorders. In C. G. Fairburn & 
G. T. Wilson (Eds.), Binge eating: Nature, assessment, and treatment (pp. 
97-120). New York: Guilford Press. 

Wilson, G. T., & Fairburn, C. G. (1993). Binge eating : nature, assessment, and 
treatment. New York: Guilford Press. 

Windle, M. (1999). Alcohol use among adolescents (Vol. 42). Thousand Oaks, 
CA: Sage Publications. 

Wolfe, W. L., & Maisto, S. A. (2000). The relationship between eating disorders 
and substance use: moving beyond co-prevalence research. Clinical 
Psychology Review, 20, 617-631. 

Wonderlich, S. (1992). Relationship of family and personality factors in bulimia. 
In J. H. Crowther, D. L. Tennenbaum, S. E. Hobfoll & M. A. P. Stephens 
(Eds.), The etiology of bulimia nervosa: the individual and familial context 
(pp. 103-126). Washington: Hemisphere Publishing. 

Wonderlich, S. A., & Swift, W. J. (1990). Perceptions of parental relationships in 
the eating disorders: The relevance of depressed mood. Journal of 
Abnormal Psychology, 99, 353-360. 

Woodside, B., Bulik, C. M., Halmi, K. A., Fichter, M. M., Kaplan, A., Berrettini, 
W. H., et al. (2002). Personality, perfectionism, and attitutes towards 
eating in parents of individuals with eating disorders. International 
Journal of Eating Disorders, 31, 290-299. 

World Health Organization. (1992). The ICD-10 Classification of Mental and 
Behavioral Disorders. Geneva: Author. 

Yersin, B., Nicolet, J. F., Dercrey, H., Burnier, M., van Melle, G., & Pecoud, A. 
(1995). Screening for excessive alcohol drinking. Comparative value of 



  215 

 

carbohydrate-deficient transferrin, gamma-glutamyltransferase, and mean 
corpuscular volume. Archives of Internal Medicine, 155, 1907-1911. 

Young, R. M., Lawford, B. R., Nutting, A., & Noble, E. P. (2004). Advances in 
molecular genetics and the prevention and treatment of substance misuse: 
Implications of association studies of the A(1) allele of the D-2 dopamine 
receptor gene. Addictive Behaviors, 29, 1275-1294. 

Zinbarg, R. E., & Mohlman, J. (1998). Individual diferences in the acquisition of 
affectively valenced associations. Journal of Personality and Social 
Psychology, 74, 1024-1040. 

 
 



216 

    

APPENDIX A 

 
Sensitivity to Reward and Sensitivity to Punishment Questionnaire 

 
Answer each question by placing a cross in the circle for each question. 
There are no right or wrong answers, or trick questions. Work quickly and 
don’t think too much about the exact meaning of the question. Remember to 
answer ALL the questions and to give only ONE response to each question. 
 
 YES NO 

1. Do you often refrain from doing something because you are 
afraid of it being illegal? 

O O 

2. Does the good prospect of obtaining money motivate you 
strongly to do some things? 

O O 

3. Do you prefer not to ask for something when you are not 
sure you will obtain it? 

O O 

4. Are you frequently encouraged to act by the possibility of 
being valued in your work, in your studies, with your friends or 
with your family? 

O O 

5. Are you often afraid of new or unexpected situations? O O 

6. Do you often meet people that you find physically 
attractive? 

O O 

7. Is it difficult for you to telephone someone you do not 
know? 

O O 

8. Do you like to take some drugs because of the pleasure 
you get from them? 

O O 

9. Do you often renounce your rights when you know you can 
avoid a quarrel with a person or an organization? 

O O 

10. Do you often do things to be praised? O O 

11. As a child were you troubled by punishments at home or in 
school? 

O O 

12. Do you like being the centre of attention at a party or social 
meeting? 

O O 

13. In tasks that you are not prepared for, do you attach great 
importance to the possibility of failure? 

O O 

14. Do you spend a lot of your time on obtaining a good 
image? 

O O 

15. Are you easily discouraged in difficult situations? O O 
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16. Do you need people to show their affection for you all the 
time? 

O O 

17. Are you a shy person? O O 

18. When you are in a group, do you try to make your opinions 
the most intelligent or the funniest? 

O O 

19. Whenever possible, do you avoid demonstrating your skills 
for fear of being embarrassed? 

O O 

20. Do you often take the opportunity to pick up people you find 
attractive? 

O O 

21. When you are in a group, do you have difficulties selecting 
a good topic to talk about? 

O O 

22. As a child, did you do a lot of things to get people’s 
approval? 

O O 

23. Is it often difficult for you to fall asleep when you think 
about things you have done or must do? 

O O 

24. Does the possibility of social advancement move you to 
action, even if this involves not playing fair? 

O O 

25. Do you think a lot before complaining in a restaurant if your 
meal if not well prepared? 

O O 

26. Do you generally give preference to those activities that 
imply an immediate gain? 

O O 

27. Would you be bothered if you had to return to a store when 
you noticed you were given the wrong change? 

O O 

28. Do you often have trouble resisting the temptation of doing 
forbidden things? 

O O 

29. Whenever you can, do you avoid going to unknown 
places? 

O O 

30. Do you like to compete and do everything you can to win? O O 

31. Are you often worried by things that you said or did? O O 

32. Is it easy for you to associate tastes and smells to very 
pleasant events? 

O O 

33. Would it be difficult for you to ask your boss for a raise 
(salary increase)? 

O O 

34. Are there a large number of objects or sensations that 
remind you of pleasant events? 

O O 

35. Do you generally try to avoid speaking in public? O O 
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36. When you start to play a poker machine, is it often difficult 
for you to stop? 

O O 

37. Do you, on a regular basis, think that you could do more 
things if it was not for your insecurity or fear? 

O O 

38. Do you sometimes do things for quick gains? O O 

39. Comparing yourself to people you know, are you afraid of 
many things? 

O O 

40. Does your attention easily stray from your work in the 
presence of an attractive stranger?  

O O 

41. Do you often find yourself worrying about things to the 
extent that performance in intellectual abilities is impaired? 

O O 

42. Are you interested in money to the point of being able to do 
risky jobs? 

O O 

43. Do you often refrain from doing something you like in order 
not to be rejected or disapproved of by others? 

O O 

44. Do you like to put competitive ingredients in all your 
activities 

O O 

45. Generally, do you pay more attention to threats than to 
pleasant events?  

O O 

46. Would you like to be a socially powerful person? O O 

47. Do you often refrain from doing something because of your 
fear of being embarrassed? 

O O 

48. Do you like displaying your physical abilities even though 
this may involve danger? 

O O 
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APPENDIX B 

 
The Alcohol Use Disorders Identification Test 

 
A standard drink contains 10 grams of alcohol. Beer, wine and spirits vary in the 
amount of alcohol they contain.  
 
One standard drink =  

 
 

 
  

 

Schooner 
(425ml) of 

LIGHT beer 

Pot/middy 
(285ml) of 

Regular beer 

120ml glass of 
table wine 

60 mls glass 
of fortified 

wine 

30ml Nip 
(shot) of 
spirits 

 
Approximate number of “standard drinks” for commonly consumed alcoholic beverages 
 

Beverage type Quantity Approximate number 
of standard drinks 

Regular strength beer (4-5% 
alcohol) 

285ml glass (pot, middy, ten, seven) 1 

 375ml can or “stubbie” 1.5 
 425ml glass (schooner, handle, pint) 1.7 
 750ml bottle (Tall-ee) 3 

Light strength beer (2-3%) 285ml glass (pot, middy, ten, seven) 
375ml can or “stubbie” 
750ml bottle (Tall-ee) 

0.5 
0.7 
1.6 

Table Wine (10-13%) 110ml glass 1 
 750 bottle 7-8 
 2litre cask 16-20 
 4litre cask 32-40 

Fortified wines (sherry, port, 
vermouth – 18-20%) 

60ml glass 
750ml bottle 

1 
12 

Spirits (rum, whisky, vodka, 
tequila – 40%) 

30ml nip/shot 
375ml half-bottle 
700ml bottle 

1 
11 
22 

 

== = =
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1. How often do you have a drink containing alcohol? 
 

NEVER  MONTHLY 2-4 TIMES 2-3 TIMES 4 OR MORE 
  OR LESS  A MONTH A WEEK  TIMES A WEEK 

   O      O          O       O           O 
 
2. How many standard drinks containing alcohol do you have on a typical day 
when you are drinking? 
 
 1 OR 2  3 OR 4  5 OR 6  7 TO 9  10 OR MORE 
   O     O       O     O           O 
 
3. How often do you have six or more standard drinks on one occasion? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
4. How often during the past year have you found it difficult to get the thought of 
alcohol out of your mind? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
 
5. How often during the past year have you found that you were not able to stop 
drinking once you had started? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
6. How often during the past year have you been unable to remember what 
happened the night before because you had been drinking? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
7. How often during the past year have you needed a first drink in the morning to 
get yourself going after a heavy drinking session? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
8. How often during the past year have you had a feeling of guilt or remorse after 
drinking? 
 
 NEVER  LESS THAN MONTHLY WEEKLY  DAILY OR 
   MONTHLY     ALMOST DAILY 
  O     O       O     O           O 
 
9. Have you or someone else been injured as a result of your drinking? 

 
            NO  YES, BUT NOT IN   YES, DURING 

THE PAST YEAR    THE PAST YEAR 
          O          O                      O 
           
10.Has a relative or friend or a doctor or other health worker, been concerned 
about your drinking or suggested you cut down? 
 
   NO  YES, BUT NOT IN   YES, DURING 

    THE PAST YEAR   THE PAST YEAR 
                  O           O               O   
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APPENDIX C 

Children of Alcoholics Screening Test - 6 
 

This questionnaire asks about the drinking habits of the parents you grew up with.  

As you remember each of your parents place a cross (x) in the most appropriate 

circle next to each question.  

 Yes No 
 

Have you ever thought that your father had a drinking problem? O O 

Did you ever encourage your father to quit drinking? O O 

Did you ever argue or fight with your father when he was drinking? O O 

Have you ever heard your father fight with your mother when he was 
drunk? 
 

O O 

Did you ever feel like hiding or emptying a your father’s bottle of liquor? O O 

Did you ever wish that your father would stop drinking? O O 

 
 

  

Have you ever thought that your mother had a drinking problem? O O 

Did you ever encourage your mother to quit drinking? O O 

Did you ever argue or fight with your mother when she was drinking? O O 

Have you ever heard your mother fight with your father when she was 
drunk? 
 

O O 

Did you ever feel like hiding or emptying a your mother’s bottle of liquor? O O 

Did you ever wish that your mother would stop drinking? O O 
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APPENDIX D 

 
Factor loadings of the maternal DT and Bulimia scale 

Table E1 

Obliquely rotated factor loadings of the modified maternal DT and Bulimia scale 

items 

Factors Communalities  

Questionnaire Items and subscales 1 2  

              Drive for Thinness Scale    

Q9      My mother was terrified of gaining weight .88 -.06 .72 

Q14    My mother was preoccupied with the desire to be thinner .85 .04 .76 

Q18    My mother worried that if she gained a kilogram, she would keep 

gaining weight 

.82 .07 .73 

Q5      My mother always talked about dieting .82 .00 .66 

Q7      My mother would feel guilty after overeating .68 .13 .58 

Q11    My mother exaggerated or magnified the importance of weight .60 .21 .55 

Q1a       My Mother ate sweets and carbohydrates without appearing nervous 

or anxious 

.51 -.08 .22 

Q17    My mother would eat moderately in front of others and   stuff 
herself when she  didn’t think others were around 

-.08 .86 .58 

Q15    My mother’s food binges worried me -.06 .79 .57 

Q22    My mother often ate in secrecy 00 .75 .56 

Q4      My mother would stuff herself with food -.02 .74 .53 

Q12    My mother has gone on food binges she could not stop .12 .73 .65 

Q3      My mother would eat when she was upset .21 .59 .53 

Q19    My mother would vomit in order to lose weight .15 .19 .09 

Note. Loadings above .3 are in bold. n =436.  

a Item has been reverse scored 
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APPENDIX E 

Information sheet and consent form for Study One 
 

INFORMATION FOR PARTICIPANTS 
 
Chief Investigators:    
 
Dr. Sharon Dawe  (Senior Lecturer in Clinical Psychology) and Natalie Loxton (PhD 
in Clinical Psych candidate), School of Applied Psychology, Griffith University, Mt 
Gravatt Campus Q. 4111 
Ph. 07 3875 3371/ 07 3875 3418; Email: S.Dawe@mailbox.gu.edu.au or 
N.Loxton@mailbox.gu.edu.au  
 
Eating disorders such as anorexia and bulimia nervosa have been the subject of 
much research and media attention in recent years. These disorders occur almost 
exclusively in women and generally begin during adolescence. Although only a 
minority of women suffer from these extreme forms, well over half of high school 
girls and young women have been found to engage in less severe but still highly 
risky forms of problematic eating, such as excessive dieting and/or overeating. As 
well as predisposing young women to the more severe eating disorders, 
problematic eating has been connected to an increased risk of substance abuse, 
depression, anxiety and self-harm. The aim of the current study is to investigate 
the relationship of a number of risk factors and protective factors shown to 
contribute to the development of problem eating and substance use. To that end, 
we ask for your help in completing a number of questionnaires measuring 
attitudes and behaviours in regards to your own eating, dieting, substance use as 
well as the attitudes and behaviours of your parents in regards to eating and 
drinking.  

This research project comprises a major component of the PhD in Clinical 
Psychology degree at Griffith University. Your participation in this study will be 
greatly appreciated. Your involvement will entail you filling out the enclosed 
questionnaires and completing the informed consent declaration below. As some 
questionnaires ask for personal information, all information you provide will be 
kept confidential.  To ensure your anonymity, we ask that you do not leave 
identifying information on the questionnaire sheets. Further, consent forms will be 
removed from your responses, following receipt of your questionnaires. Your 
participation in this study is completely voluntary. You have the right to withdraw 
at any stage after starting the study without negative consequence.  

If you have any questions or concerns about this research, please address them to 
the investigators. A summary of the results of this study will be available next 
year, by contacting the investigators at the above email addresses. If during the 
course of completing the questionnaires you feel that you would like to discuss 
your, or a family member's, alcohol consumption or eating behaviour, we have 
provided phone numbers of organisations that offer information and counselling 
for drug and alcohol abuse and disordered eating below:  
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The Eating Disorders Association  Alcohol and Drug Information  
Resource Centre    Counselling: 3236 2414 
3876 2500 
Eating Issues Service - ISIS    Women's Infolink 
3392 2233      www.qldwoman.qld.gov.au 
 
Students of Griffith University may also seek assistance for a range of 
psychological issues at Griffith University Student Counselling. Please remove 
this front sheet and keep for your records. 
 
If at any time you have concerns regarding the manner in which this research 
project is conducted, please forward them to the research team at the School of 
Applied Psychology, Griffith University, Mt Gravatt, QLD 4111. Or if an 
independent person is preferred, either the University's Research Ethics Officer, 
Office for Research, Bray Centre, Griffith University, Kessels Road, Nathan, Qld 
4111, telephone (07) 3875 6618; 
Or 
the Pro Vice-Chancellor (Administration), Bray Centre, Griffith University, 
Kessels Road, Nathan, Qld 4111, telephone (07) 3287 7343. 
We thank you for your assistance in this project. 
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CONSENT FORM 

 
I agree to participate in the current project and give my consent freely. I 
understand that the study will be carried out as described in the information 
statement, a copy of which I have retained. I realise that whether or not I decide to 
participate is my decision and will not affect my studies. I also realise that I can 
with draw from the study at any time and that I do not have to give any reasons 
for withdrawing. I have had all questions answered to my satisfaction. 
_______________________________________ 
Participant's signature 
Date:       /          /      
 

 
INSTRUCTIONS FOR COMPLETING BOOKLET 

 
Thank you for agreeing to participate in our research. Please read and complete 
the consent form before completing the questionnaire booklet.  You are required 
to complete the entire booklet, which consists of a number of questionnaires, 
relating to you and your family of origin. These forms should take about 20-30 
minutes to complete. Try to answer the questions as quickly as possible, as your 
first answer is usually your best. There are no right or wrong answers. If you are 
unsure about your answer, choose the one that is closest to the answer you would 
like to use as a response. 

As we are using a scanner for marking these booklets, we ask that you 
answer each question by placing a cross over the circle, which most fits your 
response. When crossing the circles, please ensure that only one circle is crossed 
for each question. Also please use a black or blue ink pen or a dark pencil and do 
not remove the clip from the top of the package. 
Example 

   1 2 3 4 5 
 
   O O O O O 
 
 
If you make a mistake, scribble out the incorrect answer completely with ink so 
that the circle is covered, and then make your correct response with an X. If you 
have any questions about completing the questionnaire, please contact Natalie on 
3875 3418. 
 
Once again thank you for your participation. 
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APPENDIX F 

Examples of CARROT cards 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 
4 
6 
2 
9 
5 
 

 
7 
5 
9 
4 
1 
 

 
4 
6 
9 
3 
7 
 

 
1 
9 
5 
7 
8 
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APPENDIX G 

Q Task program code 

 
10 REM Qtask.bas to run an expt for rapson gomez 
20 REM last update on 17 nov '00 by john winkelman 
30 REM tinkered with on 16 dec '01 by paul harnett 
35 REM changed scoring to not reward fast rt mar '02 by natalie 
loxton 
37 REM this version has 2 by 75 trials in phase one and 145 trial 
phase two 
 
40 DIM a$(9), dat(150, 3), cat(175, 4) 
80 RANDOMIZE (TIMER) 
90 mg$ = "            ": REM margin from left for stimuli 
95 w1 = 0: w2 = 0: REM the total wins in each section 
100 GOSUB 500: REM first set of instructions 
110 FOR i = 1 TO 75 
120 GOSUB 1000: REM 1st lot of conditioning trials 
130 NEXT i 
140 GOSUB 700: REM pause for 1 minute 
150 FOR i = 76 TO 150 
160 GOSUB 1000 
170 NEXT i 
180 REM in the second phase of the experiment subjects are 
182 REM shown a rectangle of 4 symbols and are told to 
184 REM press a key if they are all letters but not to press 
186 REM a key if any numbers are present. They are rewarded with 
188 REM 3,4,or 5 points for correct responses, and punished with 
190 REM a loss of 5 points for an incorrect response. 
192 REM on the first 25 trials no Q is present; but it will be 
194 REM present on about 50% of the "Go" trials thereafter. 
196 REM Overall about 60% of the trials will be "No go" and 
198 REM 40% will be "Go" trials 
 
200 GOSUB 2000: REM second set of instructions 
205 flag = 1: REM no Q to appear in stimulus 
210 FOR i = 1 TO 25 
220 GOSUB 2200: REM runs a trial 
230 NEXT i 
240 flag = 2: REM Q is present on some of the Go trials 
250 FOR i = 26 TO 145 
260 GOSUB 2200 
270 NEXT i 
300 GOSUB 3000: REM feedback, farewell 
305 GOSUB 4000: REM save data to disk 
310 END 
 
500 REM sub instructions for phase 1, the learning trials 
505 CLS 
510 PRINT "Welcome to this study!" 
520 PRINT "You will be shown a series of letter strings." 
530 PRINT "If the letter Q is present, do NOTHING" 
540 PRINT "If the letter Q is absent, press the spacebar." 
550 PRINT "You will lose 10 cents if you press any letter when Q 
is present" 
560 PRINT "You will gain 5 cents if you press the spacebar when " 
570 PRINT "the letter Q is absent." 
575 PRINT "You will get the most money if you avoid pressing the 
spacebar" 
576 PRINT "when Q is present!" 
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580 PRINT : PRINT "Hit the ENTER key to begin these trials." 
590 INPUT x$ 
600 CLS 
610 sec = 4: GOSUB 800 
620 RETURN 
 
 
700 REM sub 
710 CLS 
720 PRINT "You will now have a 1 minute break" 
730 sec = 50: GOSUB 800 
740 PRINT : PRINT "The next lot of trials will begin in 10 
seconds" 
750 sec = 8: GOSUB 800 
760 CLS 
770 sec = 2: GOSUB 800 
780 RETURN 
 
 
800 REM sub to pause sec seconds 
810 t1 = TIMER 
820 t2 = TIMER 
830 IF t2 - t1 < sec THEN GOTO 820 
840 RETURN 
 
1000 REM runs a trial in the negative conditioning phase 
1010 REM this consists of presenting 4 or 6 letters 
1020 REM with or without the letter Q, waiting up to 2 sec for 
1030 REM a response, and then providing feedback depending upon 
1040 REM the accuracy of the response 
1050 GOSUB 1200: REM creates the stimulus 
 
1060 GOSUB 1600: REM presents the warning signal, stimulus and 
collects response 
1070 GOSUB 1900: REM gives feedback 
1080 RETURN 
 
1200 REM creates stimulus for learning trials 
1210 REM scrambles the letters N,P,R,S,T,V,W,X and Z 
1215 REM creates a four or six letter stimulus, which contains 
1220 REM the letter Q 50% of the time on a random basis 
1222 s$ = "NPRSTVWXZ" 
1224 FOR jk = 1 TO 9 
1226 a$(jk) = MID$(s$, jk, 1) 
1228 NEXT jk 
1230 REM sets up letters in a$ 
1235 FOR jj = 1 TO 9 
1240 kk = INT(RND * 9 + 1) 
1250 t$ = a$(jj) 
1260 a$(jj) = a$(kk) 
1270 a$(kk) = t$ 
1280 NEXT jj 
1285 REM scrambles a$ 
1290 qcon = 1: REM default is no Q 
1300 IF(RND > .5) THEN qcon = 2: REM Q present 
1310 lcon = 4: REM default is 4 letters 
1320 IF(RND > .5) THEN lcon = 6: REM 6 letters 
1370 IF qcon = 1 THEN GOTO 1400: REM no Q to worry about 
1375 j1 = INT(RND * lcon + 1): REM position to insert Q in 
1380 a$(j1) = Q 
1400 s$ = "" 
1410 FOR jk = 1 TO lcon 
1420 s$ = s$ + a$(jk) 
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1430 NEXT jk 
1440 REM the letter string is now in s$ 
1450 RETURN 
 
1600 REM sub to present stimulus and collect response and RT 
1610 CLS 
1620 PRINT : PRINT : PRINT mg$ + "*" 
1630 sec = .8: GOSUB 800 
1640 CLS 
1650 sec = .2: GOSUB 800 
1660 PRINT : PRINT : PRINT mg$ + s$ 
1665 x$ = INKEY$: REM don't know how but this clears inkey 
1670 GOSUB 3500: REM collects response and rt, within 2 sec frame 
1680 REM now have to sort out the various types of responses 
1690 IF qcon = 1 AND NOT (rsp$ = "") THEN tp = 1: REM correct 
response -- no q 
1700 IF qcon = 1 AND rsp$ = "" THEN tp = 2: REM incorrect 
nonrespons-- no q 
1710 IF qcon = 2 AND NOT (rsp$ = "") THEN tp = 3: REM incorrect 
response --q 
1720 IF qcon = 2 AND rsp$ = "" THEN tp = 4: REM correct 
nonresponse--q 
1730 REM also have to classify speed of response 
1740 IF 0 < rt AND rt <= .6 THEN sp = 5 
1750 IF .6 < rt AND rt <= .9 THEN sp = 5 
1760 IF .9 < rt THEN sp = 5 
1770 dat(i, 1) = qcon 
1775 dat(i, 2) = tp 
1780 dat(i, 3) = rt 
1790 RETURN 
 
1900 REM feedback after trial 
1910 IF tp = 2 THEN s$ = " Wrong!" 
1920 IF tp = 4 THEN s$ = " Correct!" 
1930 IF tp = 3 THEN s$ = " Wrong response! You lost 10 cents." 
1940 IF tp = 1 THEN s$ = " Correct response! You win " + STR$(sp) 
+ " cents." 
1950 PRINT : PRINT : PRINT mg$ + s$ 
1955 IF tp = 3 THEN w1 = w1 - 10 
1957 IF tp = 1 THEN w1 = w1 + sp 
1958 PRINT : PRINT : PRINT : PRINT "             RUNNING TOTAL 
PART ONE =" + STR$(w1) + " cents." 
1960 sec = 1: GOSUB 800 
1970 CLS 
1980 RETURN 
 
2000 REM second set of instructions 
2010 CLS 
2020 PRINT "In this set of trials you should press the spacebar" 
2030 PRINT "if all the symbols presented are letters." 
2040 PRINT "If any of the symbols is a number," 
2050 PRINT "then do NOT press any key." 
2060 PRINT "You  will be rewarded with 5 cents " 
2070 PRINT "if you press the spacebar when all symbols are 
letters" 
2080 PRINT "You will lose 10 cents if you press the spacebar " 
2090 PRINT "when a number is present." 
2100 PRINT : PRINT "Hit the ENTER button when you are ready to 
begin." 
2110 INPUT x$ 
2120 CLS 
2130 sec = 4: GOSUB 800 
2140 RETURN 
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2200 REM runs a trial from the second part of the study 
2210 GOSUB 2400: REM sets up the stimulus 
2220 GOSUB 2700: REM presents stimulus, collects rt and resp 
2240 GOSUB 2800: REM gives feedback on trial 
2250 RETURN 
 
2400 REM sets up stimulus, second part of study 
2410 s$ = "NPRSTVWXZ" 
2420 FOR jj = 1 TO 9 
2425 a$(jj) = MID$(s$, jj, 1) 
2430 NEXT jj 
2432 REM sets up letters in a$ 
2435 FOR jj = 1 TO 9 
2440 kk = INT(RND * 9 + 1) 
2450 t$ = a$(jj) 
2455 a$(jj) = a$(kk) 
2460 a$(kk) = t$ 
2465 NEXT jj 
2467 REM randomises a$ 
2470 cgo = 1: REM go trial, i.e. all letters 
2475 IF(RND < .6) THEN cgo = 2: REM no go trial, 1 number 
2480 IF(RND < .5) THEN qcon = 1 ELSE qcon = 2: REM qcon=1 means no 
Q 
2482 REM qcon=2 means Q present 
2485 REM this applies only when cgo=1; Q does not appear in the 
nogo trials 
2487 REM and also never in the first 25 trials, when FLAG=1 
2490 IF flag = 1 THEN qcon = 1 
2500 IF cgo = 2 THEN qcon = 1 
2510 k1 = INT(4 * RND + 1): REM a random position, used for number 
or for Q as approp 
2515 tt$ = "346789": REM set of possible numbers to be used, 
dissimilar from letters 
2517 k2 = INT(6 * RND + 1): REM random selection of number 
2525 IF cgo = 2 THEN a$(k1) = MID$(tt$, k2, 1): REM inserts a 
number on nogo trials 
2530 IF qcon = 2 THEN a$(k1) = Q 
2560 REM the stimulus is now ready, in a$ 1 to 4 
2565 REM the parameters cgo and qcon define the type of trial 
2570 RETURN 
 
2700 REM presents warning signal, stimulus,collects response and 
rt 
2710 CLS 
2720 PRINT : PRINT : PRINT mg$ + "*" 
2725 sec = .8: GOSUB 800: CLS 
2730 sec = .2: GOSUB 800 
2735 PRINT : PRINT : PRINT mg$ + a$(1) + "      " + a$(2) 
2737 PRINT : PRINT : PRINT mg$ + a$(3) + "      " + a$(4) 
 
2740 x$ = INKEY$ 
2745 GOSUB 3500: REM collects response, rt 
2750 REM now need to classify response, as in part 1 
2755 IF cgo = 1 AND NOT (rsp$ = "") THEN tp = 1: REM correct 
response 
2760 IF cgo = 1 AND rsp$ = "" THEN tp = 2: REM incorrect 
nonresponse 
2765 IF cgo = 2 AND NOT (rsp$ = "") THEN tp = 3: REM incorrect 
response 
2770 IF cgo = 2 AND rsp$ = "" THEN tp = 4: REM correct nonresponse 
2780 IF 0 < rt AND rt <= .6 THEN sp = 5 
2785 IF .6 < rt AND rt <= .9 THEN sp = 5 
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2790 IF .9 < rt THEN sp = 5 
2792 cat(i, 1) = cgo 
2794 cat(i, 2) = qcon 
2796 cat(i, 3) = tp 
2798 cat(i, 4) = rt 
2799 RETURN 
 
2800 REM gives feedback on trial 
2810 IF tp = 4 THEN s$ = "Correct!" 
2820 IF tp = 2 THEN s$ = "Wrong!" 
2830 IF tp = 3 THEN s$ = "Wrong response!You lose 10 cents." 
2840 IF tp = 1 THEN s$ = "Correct response! You win " + STR$(sp) + 
" cents. " 
2860 PRINT : PRINT : PRINT mg$ + s$ 
2865 sec = .8: GOSUB 800: CLS 
2870 sec = .2: GOSUB 800 
2875 IF tp = 3 THEN w2 = w2 - 10 
2877 IF tp = 1 THEN w2 = w2 + sp 
2878 PRINT : PRINT : PRINT : PRINT "          RUNNING TOTAL PART 
TWO = " + STR$(w2) + " cents." 
2880 RETURN 
 
 
 
3000 REM feedback at end 
3010 CLS 
3020 PRINT "Thank you for your participation." 
3030 PRINT "Your total in the first part was " + STR$(w1) + " 
cents. " 
3040 PRINT "Your total in the second part was " + STR$(w2) + " 
cents. " 
3050 sec = 20: GOSUB 800: CLS 
3060 RETURN 
 
3500 REM gets rt, rsp$ with 2 second time frame 
3505 rsp$ = "" 
3510 t1 = TIMER 
3520 rsp$ = INKEY$ 
3530 t2 = TIMER 
3540 IF LEN(rsp$) = 0 AND t2 - t1 < 2 THEN GOTO 3520 
3550 rt = t2 - t1 
3560 RETURN 
 
4000 REM save data to disk 
4010 PRINT "data file name" 
4020 INPUT f$ 
4030 OPEN "O", #1, f$ 
4035 n1 = 150: n2 = 145 
4036 REM in real runs set n1=150, n2=175 
4045 PRINT #1, n1 + n2 
4050 FOR i = 1 TO n1 
4060 PRINT #1, i, dat(i, 1), dat(i, 2), dat(i, 3) 
4070 NEXT i 
4080 FOR i = 1 TO n2 
4090 PRINT #1, i + n1, cat(i, 1), cat(i, 2), cat(i, 3), cat(i, 4) 
4100 NEXT i 
4110 CLOSE #1 
4120 RETURN 
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APPENDIX H 

Information sheet and consent form for Study Two 
 

INFORMATION FOR PARTICIPANTS 

Chief Investigators:    

Dr. Sharon Dawe  (Senior Lecturer in Clinical Psychology) and Natalie Loxton (PhD 
candidate), School of Applied Psychology, Griffith University, Mt Gravatt Campus Q. 
4111 Ph. 07 3875 3371/ 07 3875 3418; Email: S.Dawe@mailbox.gu.edu.au or 
N.Loxton@mailbox.gu.edu.au  
 
Eating disorders such as anorexia and bulimia nervosa have been the subject of much 
research and media attention in recent years. These disorders occur almost exclusively in 
women and generally begin during adolescence. Although only a minority of women 
suffer from these extreme forms, well over half of high school girls and university women 
have been found to engage in less severe but still highly risky forms of disordered eating, 
such as excessive dieting and/or overeating. As well as predisposing young women to the 
more severe eating disorders, risky eating behaviour has been connected to an increased 
risk of substance abuse, depression, anxiety and self-harm. In the current study, we are 
looking at a number of factors which have been found to indicate a higher than normal 
risk towards the development of disordered eating and alcohol use. By identifying 
specific factors that predispose an individual to developing disordered eating, 
interventions can be made before these behaviours evolve into self-defeating patterns. 
The aim of this study is to investigate the relationship of a number of variables shown to 
increase and decrease the risk of engaging in dysfunctional eating and alcohol misusing 
behaviour.  

In today’s study, we will be asking you complete a number of questionnaires regarding 
your eating and drinking habits and to participate in 2 tasks. The tasks will involve you 
pressing a computer key in response to visual images on a computer screen (strings of 
letters and numbers). Another task will involve you sorting decks of playing cards. 
During the study, which takes approximately 50 minutes, you will earn money up to a 
maximum of $10 based on your performance during the tasks. You will be allowed to 
keep any money that you earn on this way. 

Your participation in this study is completely voluntary and all information acquired will 
be treated confidentiality. To ensure confidentiality you have been allocated a unique 
participation code that will be linked with your data from today’s experiment. You have 
the right to withdraw at any stage after starting the study without negative consequence. If 
you have any questions or concerns about this research, please address them to the 
investigators. A summary of the results of this study will be available later in the year, by 
contacting the investigators at the above email addresses.  
 
If at any time you have concerns regarding the manner in which this research project is 
conducted, please forward them to the research team at the School of Applied 
Psychology, Griffith University, Mt Gravatt, QLD 4111. Or if an independent person is 
preferred, either the University's Research Ethics Officer, Office for Research, Bray 
Centre, Griffith University, Kessels Road, Nathan, Qld 4111, telephone (07) 3875 6618; 

Or 
the Pro Vice-Chancellor (Administration), Bray Centre, Griffith University, Kessels 
Road, Nathan, Qld 4111, telephone (07) 3287 7343. 
We thank you for your assistance in this project. 
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CONSENT FORM 

 

I agree to participate in the current project and give my consent freely. 

I understand that the study will be carried out as described in the 

information statement, a copy of which I have retained. I realise that 

whether or not I decide to participate is my decision and will not 

affect my studies. I also realise that I can with draw from the study at 

any time and that I do not have to give any reasons for withdrawing. I 

have had all questions answered to my satisfaction. 

 

 

 

   _______________________________________ 

Participant’s Name 

 

_______________________________________ 

Participant's signature 

 

Date:       /          /      

 

 
 
 
 
 


