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Abstract 

Bulimia Nervosa @N) is believed to have a multidirnensional causality including 
develo pmental factors and neuro biological vulnerabilities. This study examhed diverse 
clinical features (e-g., binge and vomit frequency, eating attitudes, impulsivity7 dissociative 
syrnptoms, and affective instability) and two putative causal agents (e-g., childhood s e d  
physical abuse and serotonin abnormalities) in bulimics with and without a comorbid 
Borderline Personality Disorder @PD). Twenty-seven BN sufferers and 25 normal-eater 
controls underwent a multidimensionai assessrnent of eating symptoms, psychiatrie 
syrnptoms, personality disturbances, expenences of childhood abuse and serotonin (5-HT) 
dydùnction. The latter was rneasured using paroxetine binding in blood platelets. In contrast 
to control subjects, borderhe and nonborderline bulimics both displayed comparable 
abnormalities on paroxetine binding Bmax measure and eating syrnptomatology, whereas 
the borderline bulünics alone displayed particular elevations on measures of childhood 
trauma, impulsivity, dissociation, and to some extent affect ive instability . We k t  erpret Our 
results as suggesting that problems of 5-EFI' neurotransrnission may be associated generally 
with BN, whereas developmental abuse may be relevant to characterological disturbances 
seen in only a subset of BN sufferers. 

Résumé 

La Boulunie Nerveuse (BN) semble avoir une causalité multidimensionneUe qui inclut des 
facteurs de vulnérabiiité liés au développement et d'autres de nature neurobiologiques. Le 
but de cette étude était d'examiner certaines caractéristiques cliniques (ex.: la fkéquence 
d'orgies alimentaires et de vomissements, les attitudes alimentaires, l'impulsivité, la 
dissociation et l'instabilité d'humeur) ainsi que deux agents de causalité plausible (ex.: 
I'abus sexueVphysique durant l'enfance et les anomalies liées à la sérotonine) au sein d'un 
groupe de patientes souEant de BN avec et sans un diagnostic cornorbide de Trouble de 
Personnalité Borderline. Au total, vingt-sept participantes soufiant de BN et vingt-cinq 
participantes-contrôle ont complété une batterie de tests mesurant les symptômes 
alimentaires, les symptômes psychiatriques, les troubles au niveau de la personnalité, les 
expériences d'abus durant l'enfance et les anomalies liées à la sérotonine. Ces dernières 
furent mesurées à l'aide de la Liaison plaquétaire au paroxetine. À l'opposé des sujets- 
contrôle, les boulimiques "b~rderline'~ et les boulimiques "non borderline" ont démontré des 
symptômes alimentaires et des anomalies liés a la sérotonine similaires. Par contre, les 
boulimiques "borderlineyy sont celles qui ont démontre distinctement plus d'impulsivité, de 
dissociation, et d'expériences d'abus durant l'enfance, ainsi qu'une tendance vers 
l'instabilité d'humeur. Ces résultats suggèrent que les anomalies liées au système 
sérotonergique présynaptique sont généralement associées à la BN, mais que I'abus durant 
l'enfance est plutôt associé aux symptômes du trouble de la personnalité retrouvés chez 
seulement un sous-groupe de boulimiques. 



Introduction 

Bulimia Nervosa (BN) is a severe eathg disorder characterized by dietary dyscontrol 

(or binge eating) foliowed by recurrent compensatory behaviours intended to control shape 

and weight. The latter can include extreme dieting or fasting, seIf-induced vomiting, misuse 

of laxatives, or intense exercise. It has been estimated that BN affects f?om 1-4% of young 

women in Western industnalized nations (Fairbum & Be& 1990). However, estirnates 

based on les  stringent diagnostic criteria (e-g., less fkequent binge episodes) have suggested 

that up to 10% of young females may display bulimia-spectrum eating disturbances. BN is 

believed to have progressively increased in incidence in the past few decades (Fairbum & 

Beglin, 1990). 

Whereas Anorexia Nervosa seems to manifest itseif in early adolescence, BN often 

develops later, in early adulthood. BN is also noted to occur in men, but it has been 

estlmated to be l/lOth as common in males (Fairburn & Beglin, 1990). SuniIarly, BN seems 

to be less frequent in certain racial groups, like Blacks and Asians (Crago, Shisslak, & 

Estes, 1996), but is believed to have an even distribution across socioeconornic classes (Gard 

& Freeman, 1996). 

Aside fiom pathognomonic eating behaviours, BN is noted to CO-occur with a range 

of other psychological symptoms and psychiatric syndromes. Among these, cornrnonly 

descnbed characteristics ùiclude impulsivity, dissociative behaviour and affective instability 

(Mitchell, Hatsukami, Pyie, & Eckert, 1986; Chandarana & Malla, 1989; Steiger, 

labalpumala, Champagne, & Stotland, 1997). BN suEerers have been described as being 

highly impulsive (e-g., showing self-damaging acts, suicidality, or shoplifting), Sectively 
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unstable (tending toward dysphoric and reactive mood) and prone to dissociative symptoms 

(including feelings of depersonalbation and derealization, and amnestic experiences). 

However, such symptoms are also defining features of Borderiine Personality Disorder 

(BPD), which is comorbid in up to a third of BN sufferers (Vitousek & Manke, 1994; 

Johnson & Wonderiich, 1992; Wonderlich, Brewerton, Jocic, & Danski, 1997; Steiger & 

Seguin, in press). Such fiequent CO-occurrence of BN and BPD creates a potential confound 

in efforts to idente causd processes involved in BN, since sunilar developrnental as weil 

as neurobioIogica1 factors (e-g., chiidhood trauma and dysfùnction of central serotonin 

systems) have been postulated to act etiologically for both disorders. The main goal of this 

study was to clarify whether impulsivi~, affective instability and dissociation are generally 

associated with BN, or are characteristics of only some BN cases showing borderline- 

spectmm comorbidity. Another goal of this study was to clam the relationships between 

potential causal factors (developmental and neurobiological vuinerabilities) and BN, in 

fùnction of presence or absence of BPD comorbidity. 

I[mpulsivity 

Individuals suffering fiom BN are often noted to be impulsive. Suferers are noted 

to engage in substance abuse, sexual promiscuity, stealing, and reckless d-g (Mitchell 

et al., 1986). Impulsivity in BN sufferers also manifests itseif in the form of repeated self- 

mutiiative or parasuicidal acts (Mitchell e? al., 1986). Likewise, BN sufferers display more 

impulsivity than do normal-controls on measures reflecting motor, cognitive, and non- 

planning Lipulsivity (Fahy & Eisler, 1993). 
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Whde most authors agree that impuisivity is a common characteristic in BN, opinions 

diverge as to the meaning of this connection. Some studies have shown that those BN 

sufferers who display the highest levels of impulsivity also have the most severe bulimic 

symptoms (Newton, Freeman, & Munro, 1993; Wiederman & Pryor, 1996). In this sense, 

binge eating could be seen as a manifestation of impulsivity, such that more severe 

impulsivity problems would engender more severe binge-eating. However, other studies 

have suggested that impulsivity and severity of bulimic symptoms are quite independent. 

These studies have shown that in bulimic patients, the ones with the highest levels of 

impdsivity, are not necessarily the ones with the most disturbed eating behaviours (Fahy & 

Eisler, 1993; Wolfe, Jimerson, & Levine, 1994). This being the case, it is possible that 

impulsivity is not so much a "characteristic" of the BN sufferer, as a "symptom" of a 

comorbid disturbance found in only some cases. 

A comorbid personality disorder could explain the presence of impulsivity 

disturbances in some BN de re r s .  In fact, it has been observed that a certain number of BN 

sufferers do not exhibit elevated signs of hpulsivity, suggesting that those who do, represent 

a distinct group of highly impulsive hdividuals (Lacey & Evans, 1986; Fahy & Eisler, 

1933; Wiederman & Pryor, 2996). Impulsivity is a characteristic feature of BPD, which is 

a highly prevalent comorbid disorder in BN sufferers. Therefore, hpulsivity may only be 

present in the subgroup of BN patients suffering fiom a comorbid BPD. 
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Dissociation 

Dissociative phenornena, which include experiences of depersonalization (feelings 

of detachment or estrangement fiom oneself) and derealization (sensation that the external 

world is strange or unreal), identity disturbances (failure to integrate various aspects of the 

"self") and arnnestic experiences (inability to recall important experiences) have been noted 

to be comrnon in BN sufferers (Chandarana & Malla, 1989; Miller, McCluskey-Fawcett, & 

Irving, 1993). In addition, BN subjects are found to be more hypnotizable, which has been 

interpreted as irnplying susceptibility to dissociative process. Bulllnics also score higher on 

self-report measures of dissociation than do normal-controls (Covino, Jimerson, Wolfe, 

Franko, & Frankel, 1994). 

The relationship between BN and dissociation remains, however, unclear. It has been 

suggested that dissociation originates £iom childhood trauma, and represents a defence 

against such an experience (Putnam, 1985; Demitrack, Putnam, Brewerton, Brandt, & Gold, 

1990). Consistent with this idea, empirical evkknce links increased dissociative potential 

to a traumatic history (Putnam, 1985). Similarly, there is evidence suggesting that in BN 

sufferers, those who report a history of severe sexual abuse are more dissociative than are 

those reporthg less severe abuse, or absence of abuse (Miller et al., 1993; Vanderlinden, 

Vandereycken, van Dyck, & Vertommen, 1993). It is therefore possible that dissociative 

symptoms are consequences of childhood trauma, and rnight be present in only a subgroup 

of BN patients who have experienced such trauma One aspect of the present study was to 

explore the possibility that dissociative tendencies seen in BN patients are attributable to a 

traumatic history. Here, too, the potential impact of comorbid disorders, like BPD, needs to 



be assessed. 

Affective instability 

Affective instability is another feature which is found to be cornmon in BN. Affective 

instabdity implies a marked reactivity of mood (e-g., intense, episodic dysp horia, irritability, 

or anxiety, lasting a few hours or a few days) (Amencan Psychiatrie Association, 1994). 

Various ernpirïcal observations lùik BN to mood disturbances. BN sufEerers have been noted 

to display signs of dysphoric and labile mood (Herzog, Keller, Lavori, & Kemy, 1992; 

Steiger et al., 1997; Lehotq Steiger, & Jabalpuda,  in press). Recent studies report, for 

exarnple, that fiom 25% to 60% of BN patients are clinically depressed Prewerton, 1995; 

Garnnkel, Lui, Goering, Spegg, Goldbloom, Kennedy, Kaplan, & Woodside, 1995; Herzog 

et al., 1992; Steiger, Thibaudeau, Ghadïrian, & Houle, 1992). Another study Luiks BN to 

Seasonal AfYective Disorder (SAD), finding 69% of BN patients to display signs of SAD 

(Levitan, Kaplan, Joffe, Levitt, & Brown, 1994)- 

Although affective instability is a fiequent comorbid symptom in BN sufferers, the 

nature of this relationship remains to be specified. Some evidence supports the idea that BN 

and de pression may be linked neurobiologically, since treatment with antidepressant dmgs 

reduces binge eating as wetl as depressive symptoms (Pope & Hudson, 1986; Kennedy & 

Goldbloom, 199 1). Other evidence points to the possibility of CO-transmission in families, 

of risk for depression and BN. This, too, may imply shared neurobiological substrates for BN 

and affective disturbance. For example, a recent study in a non-clinical sampIe found that 

BN participants reported higher pareatai rates of depression than did participants without BN 
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(Garfhkel et al., 1995). In a similar vein, another study found that 40% of their BN sample 

had a family history of affective & e s  (Mitchell et al., 1986). These results suggest that 

mood instability may involve similar neurobiological vulnerabilities to those involved in BN. 

In other words, it is possible that mood disturbances in BN sufferers do not represent 

symptoms of BN, but rather reflect the presence of some independent form of 

psychopathology. Suggesting such independence, the presence of a comorbid mood disorder 

in BN sufferers does not seem to S u e n c e  severity of bulimic symptoms (Bulik, Sullivan, 

Carter, & Joyce, 1996). 

Personality Disorders 

Among ail ofthe comorbid tendencies seen in BN, personality disorders are arguably 

the most fiequent (Skodol, Oldham, HyIer, Kellman, Doidge, & Davies, 1993). A recent 

review paper estimates the prevalence of forma1 personality disorders among BN sufferers 

to be between 21% to 85% (Vitousek & Manke, 1994). Available fuidings indicate high 

prevalences of 'Bramatic-Erratic" personality disorder diagnoses, like borderline, 

histrionic, and narcissistic personality disorders among BN sufferers (Skodol et al., 1993; 

Steiger et al_, 1992), with the most prevalent personality disorder diagnosis in BN being 

Borderiine Personality Disorder ( Herzogy Keller, Lavon, & Kenny, 1992; Rossiter, Agas, 

Telch, & Schneider, 1993; Skodol et al., 1993). BPD is estimated to occur in up to a third 

of cases (Vitousek & Manke, 1994). 

BPD is characterized by a combination of marked irnpulsivity, hostility, moodiness, 

identity disturbances, and turbulent interpersonal relationships. Individuals with BPD make 
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efforts to avoid real o r  ixnagined abandonment, and therefore have a pattern of  unstable and 

intense relationships. Under stress, borderline patients may also show dissociative episodes 

and symptoms. In addition, borderline patients possess a marked identity disturbance 

characterized by a persistent unstable self-image (Arnencan Psychiatrie Association, 1994; 

Stone, 1990). 

The CO-occurrence of BN and BPD complicates the task of identifjting features 

specific to BN. As previously mentioned, in addition to being found in BN, mood instability, 

impulsivity and dissociation are also defïning symptoms of BPD. The fact that BPD is 

present in such a large number of BN patients therefore raises questions concerning whether 

features like impulsivity , dissociation and mood hstability are charactenstic of BN per se, 

or are instead related to comorbid borderline-spectrum pathology. 

Numerous studies have investigated this issue and most of them have found BN and 

BPD to tend to be independent entities. For example, ccborderliney' and "nonborderline 

bulimics" have shown that eating symptoms tend to improve equaliy in both groups, whereas 

borderline bulimics ' general-psychiatrie symptorns remain c linicaUy severe (S teiger, 

Thibaudeau, Leung, Houle, & Ghadirian, 1994; Steiger & Stotland, 1996,); and this even at 

a 5-year foilow-up (Wonderlich, Fuiierton, Swift, & Klein, 1994). Evidence also shows that 

personaiity syrnptomatology is independent of bulimic symptoms and that the bordedine/ 

non-borderline distinction is better at predicting comorbid symptoms observed in bulimic 

patients than is severity of BN (Steiger, Leung, Thibaudeau, Houle, & Ghadirian, 1993). 

It is possible, for example, that impulsivity, dissociation and affective instability are not 

characteristic of all BN sufferers, but are instead features of those bulimics who show 



comorbid BPD. 

Psychosocial and biologicai vulnerabilities associated with BN 

BN has usually been conceptualized as having a muitidimensional @iopsychosocial) 

causality, which includes psychosocial vulnerabilities associated with developmental trauma 

or neglect, and biological vulnerabilities Linked to abnormalities of serotonergic mechanisms 

(Comors & Morse, 1993; Waiier, 199 1; Kaye & Weltzin, 199 1; We1tzi.q Fernstrom, & 

Kaye, 1994). 

Devehpmental abuse and BN 

There is a well-documented association between reported history of chiIdhood 

trauma and BN. For example, childhood physical (Rorty, Yager, & Rossotto, 1994), and 

sexual abuse (Connors & Morse, 1993) have been strongly associated with BN . The 

prevalence of reported sexual abuse arnong BN sufierers has been estimated to be around 

40%, with rates of physical abuse being higher still (Comors & Morse, 1993; Waller, 1991; 

Calam & Slade, 1989). Suggesting that such tendencies are not attributable to selection 

biases acting in ch i c  populations, studies usïng comrnunity samples have also found 

childhood sexual abuse (CSA) to be more present in BN subjects than in normal-eater 

controls (Calam & Slade, 1989; Miller et al, 1993; Garfinkel et al., 1995). 

The nature of the relationship between BN and CSA remains, however, arnbiguous. 

As mentioned previousIy, CSA is more comrnon in eatùig-disordered individuals than in the 

general population, but eating-disordered patients are not found to report more CSA than do 
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other psychiatnc-femaie control groups (Stuart, Laraia, Bdenger, & Lydiard, 1990; 

Bush.mil, Wells, & Oakley-Browne, 1992; Folsom, =ah., Nakn, Gold, Demitrack, & Silk, 

1993 ; Steiger & Zanko, 1990). These hdings suggest that CSA is not specific to BN. 

Strengthening such an hypothesis is the fact that a history of semai abuse is not predictive 

of more severe bulimic symptoms in BN sufferers (FoIsom et al., 1993; Waller, 1993; Pope, 

Mangweth, Negrao, Hudson, & Cordas, 1994). Hence CSA does not seem to have a direct 

infiuence upon severity of eating symptomatology. 

Relevant to the question of specificity, in eating-disordered sarnples it has seemed 

to be the case that CSA predicts comorbid psychiatnc disturbance more strongiy than it does 

eating symptoms. Increased comorbidity with other psychiatrie ilinesses has been reponed 

arnong eating disordered patients with a history of CSA (McClelland, Mynors-Wallis, Fahy, 

& Treasure , 199 1; Bushnell et al., 1992; Folsom et al., 1993; Vanderiinden et al., 1993; 

Rorty et al., 1994). Sirnilarly, BPD has been reported to be more common in eating- 

disordered women who report abuse than in those who do not (Waller, 1993; Steiger et al., 

1997). One recent study looking at bulimic patients with BPD, another form of personality 

disorder, or no personality disorder, found that there ;vas a progressive decreashg Wtelihood 

of sexual abuse across these three classifications (Steiger, Jabalpuwda, & Champagne, 

1996). In addition, CSA has been linked to characteristic features associated with BPD Like 

dissociation and impulsivity (Everiii & Wailer, 1995; McCarthy, Goff, Baer, Cioffi, & 

Herzog, 1994; Vue & Cooper, 1995 ). These results suggest that in the case of BN sufferers, 

CSA may be more associated with borderline-spectrum disturbances than with Bulimia per 

se. Consequently, the association between developmental trauma and BN may be more 



10 

attniutable to having a comorbid personality disorder (e-g., BPD). Therefore, it is possible 

that sexuai abuse rnay be best constmed as an indirect risk factor in the etiology of BN 

(Comors & Morse, 1993). 

Abnordit ies of serotonergic mechanisam and BN 

The central nervous system neurotransmitter sero tonin (5 -hydroxytrypt amine; 5-HT) 

is thought to be involved in BN. Serotonin is beiieved to play a role in the regulation of 

appetite and satiety responses (Brewerton, 1995). Pharmacological enhancement of 5-HT 

in animals and humans has led to increased satiety; and feeding behaviour is determinant in 

regulating 5-HT synthesis (Brewerton, 1995). Nurnerous studies have suggested that BN is 

associated with abnormalities of serotonergic mechanisms (WeltPn et al., 1994; Leibowitz, 

1990; Kaye & Weltzin, 199 1; Levitan et al., 1997): a) platelet re-uptake of serotonin is 

higher in b u h i c  subjects than in healthy controls (Goldbloom, Hicks, & Garfhkel, 1990), 

b) a decreased maximum binding of imiprarnine to the serotonin transporter in platelets of 

BN patients has been reported (Marazziti, Macchi, Rotondo, Placidi, & Cassano, 1.988), c) 

cerebrospinal (CSF) 5- hydroxy indoleacetic (5-HIAA), a metabolite of 5-m, is reduced 

in bulirnic patients (Kaye, Ballenger, Lydiard, Stuart, Laraia, O'Neil, Fossey, Stevens, 

Lesser, & Hsu, 1990; Jùnerson, Lesem, Kaye, & Brewerton, 2992), and d) several studies 

have observed blunted prolactin response to the serotonin agonist meta- 

chlorophenylpiperazine (m-CPP) in bulimic patients (Levitan et al., 1997; Jimerson, Wolfe, 

Metzger, Finkelstein, Cooper, & Levine, 1997). FinaUy, and consistent with these results, 

nurnerolcs studies con£irm that serotonergic antidepressants are effective in relieving bulimic 
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syrnptoms in BN patients (Kennedy & Goldbloom, 1991; Pope, Hudson, & Jonas, 1983). 

Serotonin is dso thought to be involved in the regdation of other behaviours 

cornmonly observed in BN sufferers, Iike irnpulsivity, suicidaiity, and to some extent 

dissociation- Reduced 5-HT activity has been associated with impulsive and aggressive 

behaviour (Coccaro, Siever, Klar, & Maurer, 1989), and lower levels of CSF 5-HIAA have 

been associated with suicidality (Brown, Elbert, Goyer, Jierson, Klein, Burney, & 

Goodwin, 1982). Some evidence aiso demonstrates that the clinical expression of 

dissociation in eating disordered patients may be related to neurochernical changes in 

doparninergic, serotonergic and opioid systems (Dernitrack, Putnam, Rubinow, Pigott, 

Altemus, Krahn, & Gold, 1993). Moreover, it has been postulated that early traumatic 

events possibly interact in a complex neurodevelopmental fashion to produce long-term 

changes in brain systems Prewerton, 1995). Since BN, mood problems, impulsivity, and to 

some extent dissociation have been associated with 5-HT dysfinction, the question remains 

as to how exactly BN and serotonergic systems are related. 

BPD as a possible confound for causal mode1 of BN 

Complicating the task of determinhg which factors cause which symptoms in the 

context of BN, is the fact that BN and BPD share nurnerous characteristic features like 

impulsivity, dissociation and affective instability. In addition, BPD oust Like BN) is also 

believed to be linked to developmental vulnerabilities (childhood trauma) and 

neurobiological abnormalities (5 -HT dysfunction). In fact, a diagnosis of BPD is associated 

with a past history of sexual abuse (Waller, 1993; Everiil & Waller, 1995; Brown & 
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Anderson, 1991), and it has been estimated that around 70-80% of BPD patients report a 

history of childhood sexuai trauma paris, Zweig-Frank, & Guzder, 1994; Byrne, Velamoor, 

Cemovslq, & Cortese, 1990; Herman, Pemy, & Van der K o k  1989). Consequently, the fact 

that childhood trauma is comrnon in BN sufferers, and the fact that up to a third of BN 

sufferers are borderbe, may suggest that childhood trauma seen in BN sufferers rnay be 

attributable to those buiimics who have BPD. 

In addition, disturbances in 5-HT rnechanisms have also been linked to BPD and to 

many of its characteristic features. For example, BPD patients show decreased levels of 5- 

HIAA (Gardner, Lucas, & Cowdry, 1990), and blunted prolacth responses to the 5-HT 

releaserhptake inhibitor fieduramine (de Vegvar, Siever, & Trestman, 1995; Martial, Paris, 

Leyton, Zweig-Kra* Schwartz, Teboul et al., 1997; Soloff et al., 1994), and to the partial 

5-HT agonist meta-chlorophenylpiperazhe (Hoilander, Stein, DeCaria, & Cohen, 1994). 

Serotonergic mechanisms have also been associated with irnpulsivity (Brewerton, 1995; 

Coccaro et al., 1989), as well as affective instaoiliry and possibly dissociation (Brewerton, 

1995; Demitrack et al., 1993). In order to eliminate the possible confounding effect of BPD 

on BN symptomatology, there is a need to dari@ whether symptoms associated with BN like 

irnpulsivity, dissociation and affective instability, and postulated vulnerability factors like 

childhood trauma and serotonin dysfunction, are associated with BN or with borderiïne 

spectrum disturbances. 
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Measurement of serotonin status 

Various techniques have been used to measure serotonin levels in human subjects. 

Measurements based on positron emission tomography (PET) are available, but are very 

expensive. Measwements of 5-HIAA in cerebrospinal fluid (CSF) are an alternative, but are 

quite invasive (Goldbloom & Garfinkel, 1990). Therefore, it has become comrnon to infer 

central serotonin (5-HT) status using peripheral measurements, Iike the measurement of 

responses to administration of 5-HT agonists (eg ,  measures of prolacth response) or 

platelet 5-HT (h4an.q McBride, Brown, Lhoila,  L e o ~  Demeo et al., 1992; Goldbloom & 

Garfinkel, 1990). Evidence suggests that there is good correspondence between platelet 5- 

ETï contents and aspects of presynaptic reuptake (Mellenip et al., 1983) In addition, animal 

data supports the platelet mode1 (Goldbloom et al., 1990). 

Another technique involves the measurement of tricyclic antidepressant binding like 

['Hl irnipramïne and [' H] paroxetine, which investigates pre-synaptic 5-HT mechanisms 

(Mellenip, Plenge, & Engelstoft, 1983). Close relationships have been described between 

brain serotonin uptake sites and the sites of c3IXj imïpramine and f Hl paroxetine in blood 

platelets, and binding at the platelet level is believed to accurately reflect binding in the brain 

( Marazziti et al., 1988; Mellenip et al., 1983). Standard binding tests provide information 

on the number of binding sites (Bmm), as well as the binding affinity (Kd). 

Imipramine and paroxetine binding tests have been used to measure 5-HT activity 

in patients suffering fiom various disorders. For example, results have s h o k  that both 

irnipramine and paroxetine Bmax values were lower in individuals suffering f?om Panic 

Disorder compared to controls (Pecknold, Luthe, Iny, & Ramdoyal, 1995). Paroxetine B m m  
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and Kd values were also found to be lower than normal in individuals suffering fiom Post- 

Traumatic Stress Disorder (Arora, Fichtner, O'Connor, & Crayton, 2993), and a decrease 

in imipramhe binding has been described for other disorders like Schizophrenia, Obsessive 

Compulsive Disorder, and Parkinson's disease ( Weizman, Carrni, Kermish, Shahar, Apter, 

Tyano, & Rehavi, 1986; Cash, Ruberg, Raisman, & Agid, 1984). To Our knowledge, the only 

study using binding (in this case imipramine) with BN patients found reduced Bmm levels 

for patients compared to controls, but normal Kdvdues (MarazPti et al., 1988). We selected 

paroxetine binding measures for Our study, since some evidence suggests that paroxetine 

binding may be more selective for the serotonin pre-synaptic serotonin transporter (Meiierup 

et al., 1983; Pecknold et al., 1995). 

Goals of this study 

The major objective of this study was to compare clhical syrnptoms (e.g., Eating 

Disturbances, Impulsivity, Dissociation, and mective Instability), prevalences of 

developmental trauma, and serotonin fùnctions across BN sufferers with and without a 

comorbid BPD. We also included a normal-eater control group to provide reference values 

on cornparisons of interest. Our main goal here was to examine which features were 

characteristics of BN in generai, and which were typical only of cases wîth comorbid BPD- 



Hypotheses 

Based on previous fhdings, Our specific expectations were: 

1) Borderline bulimics wiU tend to show more severe general psychopathology (Impulsivity, 

Dissociation and Affective Instability) than non-borderline bulunics, 2) Borderhe bulunics 

will not necessarily display signs of more severe eating pathology (Binge and Vomit 

fiequency, Laxative/ Diuretic abuse and Intense Exercising) than non-borderline bulimics, 

3) Experiences of Sexual and Physicai Abuse will tend to be more strongly associated with 

personality pathology than with BN, and 4) In general findings suggest that 5-HT 

downregulation is involved in BN. This study explored if such effects would be obtained on 

paroxetine binding measures. 



Method 

Participants 

Eutkg-Disordered Parfiarficipants 

Twenty-seven females were recniited through consecutive outpatient admissions at 

the Eating Disorders Unit (EDU) of the Douglas Hospital. An information letter was fkst 

given to patients by their primary therapist. If patients consented to being contacted by the 

principal kvestigator, they were then contacted by phone and they were given hrther 

explanations about the study. Eating-Disorder diagnoses and status were confirmed using 

the Eating Disorders Examination (EDE) Interview (Fairbum & Cooper, 1993), described 

below. Ail cases showed prominent buiimic syrnptoms accordhg to DSM-IV Diagnostic and 

statistical m m a i  of menial disorders criteria for BN @SM-N; American Psychiatnc 

Association, 1994). Our sample included 21 (77.8%) cases who showed fùll BN, purging 

subtype, 2 (7.4%) cases who showed ftll BN, non-purging subtype, and 4 (14.8%) cases who 

showed an Eating Disorder Not Otherwise Specilied (EDNOS) in the BN spectrum. This 

sample included 21 Francophones and 6 Anglophones. 

Normal-Eater Conttols 

Twenty-five normal-weight females, according to the Body Mass Index (Beumont, 

Al-Alami, & Touyz, 1988), were recruited through a psychology introductory class at 

McGill University in Montreal. They were admitted to the study if they showed no past or 

present eating disorder upon EDE interview, and no overt psychiatrie history upon inquiry. 

This sample included 9 Francophones and 16 Anglophones. 
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Interviews 

Eating Disorder diagnoses were established using the Eatinp; Disorders Examination 

(EDE: Fairburn & Cooper, 1993). The EDE is a standardized instrument that indicates the 

presence and severity of ED symptoms. Symptoms measured consist of Binge and Vomit 

Frquency, Laxative Abuse, Diuretic Abuse, and Intense Exercising. Reliabiiity exceeds -90 

on a11 but 3 of the 62 EDE items. It also has good intemal consistency and discriminant 

validity . 

Personality disorder diagnoses were estabiished using the Stmctured Clinical 

InteMew for DSM-N Axis II (SCID-II: First, Spitzer, Gibbon, Williams, & Benjamin, 

1994). For this study, the interview was used to establish the presence or absence of 

Borderline Personality Disorder. The SCID-II has good inter-rater reliability and yields 

good dserentiation of main personality disorder classifications. 

The Childhood Trauma InteMew (CTI: Fink , 1993) was used to assess childhood 

experiences of physical and sexual abuse- The CTI is a 20-minute semi-structured interview 

that assesses elements like physical, sexual and emotional abuse, physical neglect, 

separation, and being a witness to domestic violence. The CTI aiso gives details on the 

nature, severity, fiequency and duration of childhood traumatic experiences and additional 

information concerning the number and types of perpetrators, subject's age when abuse took 

place, etc. In the interview, each experience is rated on a 7-point scale reflecting fiequency 

and severity of abuse in each category. Reported inter-rater reiiabilities range fiom -92 to -99 

for severïty and fiequency scores. 
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Self-Report Scales 

To differentiate clinicai f?om non-clinical disturbances, and to estabiish ED severity, 

the Eating Attitudes Test @AT-26: Garner, Olrnsted, Bohr, & GaxfdceI, 1982) was used. 

The EAT-26 is composed of 26 items tapping attitudes and behaviours characteristic of 

anorexies and bulimics, and participants are asked to use a 6-point likert scale to report their 

various attitudes and behaviours. With an Alpha of -85, a cutoff score of 20 has been shown 

to differentiate cfinical fiom non-clinical disturbances. 

The Dissociative Experiences Scale @ES: Bernstein & Putnam, 1986) was used to 

measure dissociative tendencies. The DES is a 28-item Likert-type self-report questionnaire 

that measwes centrai themes of dissociative pathoiogy iike disturbances in identity, memory, 

awareness, cognition, and feelings of derealization and depersonalization. Split-half 

reiiability ranges fiom -71 to -96 and test-retest reiiabilities are good. The scale aiso has good 

internai consistency. 

The Barrat Impulsivity Scale (BIS, version 10: Barrat, 1985) was used to measure 

impulsivity. The BIS is a 34-item Likert scale that measures motor, cognitive and non- 

planning impulsivity. It has good internai consistency and reliability, and is shown to 

differentiate BN sufferers fiom normal-controls (Wolfe et al., 1994). 

Measures of depression were obtained as part of a concurrent study, in which 

measures were changed part-way. Thirteen (13) subjects in the present sample received the 

Beck Depression Inventory @DI: Beck & Beclq 1972), and 3 9 the Centre for Epidemiolo&c 

Studies Depression Scale (CES-D). The BDI is a 13-item scaie measuring symptoms and 

features -.ssociated with depression. Correlation of BDI-13 scores to those of the longer BDI 
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form is reported to range nom -89 to -97, and alpha reportedly exceeds -85. The CES-D is 

a 20-item self-report depression symptom scale. It is demonstrated to be sensitive to 

depressive symptoms and changes in symptoms over t h e  in psychiatrie populations. Shce 

some subjects had been tested using the Beck Depression Inventory @DI), and some using 

the Centre for Epidemiologic Studies Depression Scale (CES-D), a combined 2-score was 

computed to reflect overdl depression level. 

Mood lability was nieasured using the Affective Instability subscaie fiom the 

Dimensionai Assessrnent of Personality Patholow Basic Ouestionnaire (DAPP-BQ: 

Livesley, Jackson, & Schroeder, 1992). The DAPP-BQ is a well-constructed 290-item 

questionnaire that provides a comprehensive dimensional assessrnent of personality 

pathology. Content is denved fiom expert-based lists describing DSM-III and DSM-IW 

personaiity-disorder features, and content analysis of i n t e ~ e w s  with patients. The 

questionnaire contains 18 subscales (12- 16 items each, with Alphas ranging fTom -87 to -9.4) 

that represent factor-based dimensions obtained in large, independent population samples. 

The Affective Instability subscale contains 16 items, and has previously been shown to 

dserentiate eating disordered h m  non-eating disordered groups (S teiger et al., 1 997). 

Scale Translation 

Given a bilingual sample, fiench forms of scales and i n t e ~ e w s  were required. 

Validated fiench versions for the EAT-26 (Leichner, Steiger, Puentes-Neuman, Perreault, 

& Gottheil, 1994), the BDI (Bourque & Beaudette, 1982), the DES (Bernstein & Putnam, 

1986) and the DAPP-BQ (Steiger et al., 1996) were used. As for the SCID-II, the CTI, the 
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EDE, the BIS and the CES-D, fiench versions were generated (at the Eating Disorders Unit 

of the Douglas Hospital) using carefiii forward and backward translation techniques. 

Procedure 

AU participants provided irrformed consent. Eating Disorder diagnoses were 

confirmed in all cases using the Eating Disorders Examination. Once the three semi- 

structured interviews were completed by the p ~ c i p a l  investigator, participants were then 

assigned to a desk in order to complete the self-report questionnaires, for which they were 

given a $10 monetary compensation. This first part of the study usually lasted fiom 2 to 3 

hours. Participants who also agreed to the blood test were scheduled within 2 to 4 weeks of 

the testing session and were aven relevant instructions. Participants were asked to fast 

overnight, and scheduling of the test was estabfished so that none of the participants were 

havhg their menses at the tirne of the blood test. In addition, all participants were 

accompanied by the main investigator on the day of the blood test. For their participation to 

this part of the study, participants were given an additional $15 monetary compensation. 

Paroxetine Binding 

Repuration of bloodplatelefs. 

M o l e  blood (50 ml.) fiom an ante-cubital vein was collected between 8:00 and 

L0:OO a.m in Vacutainer tubes containhg the anti-coagulant Ethylene Diamine Tetra acetic 

Acid (EDTA), following an overnight fast by the subjects. The blood sarnpies were kept on 

ice and processed within 30 min for the isolation of platelets by dinerential centrifugation, 
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as described by Wood, Suranyi-Cadoâte, Nair, Lafaille, & Schwartz (1983). Platelet rich 

plasma (PRP) was first isolated at 280g for 15 min at 4' C, and the platelets subsequently 

isolated fiom the PRP at 18,000g for 15 min. The pellets were subsequently washed in a 

buffer containing EDTA/'ïris/NaCl, pH 7.5, and homogenised using a Polytom. The lysed 

membranes obtained were stored in a smaü volume of buffer at -80' C, rintil andysed. 

PH] Pwoxefixefins Oinding. 

The binding experiment was performed as described by Langer, Schoemaker, & 

Segonac (1985). The Lysed membranes (0.8 to 2.0 mg. proteins) were incubated in a 

tris/EDTA/NaCVKCl butfer contaùung 0.05 to 10 n M  L3H] paroxetine (26.5 Ci/mmol, NEN) 

for 90 min at 20' C. The bound and kee ligands were separated by filtration on GFlS 

Whatman filters. These were washed three t h e s  with the buffer and counted. The specifïc 

binding, detennined by incubating [3H] paroxetine in the presence and absence of an 

excess amount of citalopram (3 microM), was between 70-90% of the total binding. The 

apparent Bmax (density) and Kd (a5nity constant) were obtained by Scatchard analysis of 

binding curves for the 9 different concentrations of [3HJ paroxetine. 

Statistical analyses 

Analyses were designed to explore dzerences in syrnptoms, prevalences of 

childhood abuse experiences, and results on paroxetine bindiig tests across borderline 

bulimics, nonborderline bulimics and normal-eater control groups. Where intercorrelations 

among measures existed, we appiied muhivariate analysis of variance (MANOVA), followed 
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by univariate ANOVAs and planned group cornparisons (using Scheffe's tests). Frequency 

variables were analysed ushg Chi-Squared tests. 



Results 

Descriptive Variables 

According to SCID-II criteria, none of the 25 Normal-Eater Controls (NEC) were 

identified as h a d g  Borderline Personality Disorder @PD). However, we found a more 

sizable IO (37.04%) of Our 27 b u h i c  participants to meet BPD criteria. Whenever a BPD 

diagnosis was present, we assigned the participant to the Borderline-Bulimic group 

@NBPD, n = IO), and when not, to the Nonborderhe Bulimic group @N/noBPD, n = 17). 

A one-way ANOVA followed by group cornparisons (using Scheffe), reveaied that BNBPD 

and BNhoBPD groups did not difEer on mean Age ( 27.4 * 6.62; 27.3 5 * 7-04)> but both 

groups of BN saerers  did tend to dEer significantly ftom normal-controls (20.8 * 3 -7) [F 

(2, 49) = 9.08, p < -0011. Given differences on age, group daerences of interest were 

confirrned with age as a covariate (described in a later section). Mean Body Mass Index- 

BMI (20-6 * 2.6; 22 *4.5; 20.7 * 1.9 for BN/BPD. BNhoBPD and NEC groups, 

respectively) did not daerentiate any of the groups. As it was contraindicated to remove or 

delay pharrnacotherapy in some cases, we included 7 participants in the BN/BPD group and 

5 in the BNhoBPD group who were taking medication (ali selective serotonin reuptake 

inhibitors-SSRIs). In 2 of the cases, additional medication was being administered- Chiorazil 

in one case, Xanax in the other. We reasoned that medication eEects (if anything) would 

tend to normalize symptoms and serotonin indices, and hence bias against detection of 

differences between clïnical and nonclinical groups. However, checks on effects of 

medication (described in a Iater section) suggested that this factor did not confound 
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differences obtained on 5-HT indices. Some participants across the B W P D  (9, 

BNhoBPD (9 ,  and NEC (1 1) groups were taking contraceptive medication, but we also 

vedied the extent to which this factor might confound differences obtained on 5-HT indices 

(described in a later section). 

Eating Symptoms 

Table 1 shows means (* SDs) and fiequencies for BNBPD, BNhoBPD and NEC 

goups on Binge Frequency, Vomit Frequency, and the EAT-26 test. The table also shows 

nurnbers and proportions of cases who reported Laxative Abuse, Diuretic Abuse, and 

Intense Exercising. Results indicate both bulimic groups to show predictably elevated eating 

symptoms relative to the NEC group. 

Given zero BingeNomit frequencies in the NEC group, we applied no statistical tests 

to clinicaVnonclinical dEerences on these variables. We used t-tests to compare scores 

between "borderline" and "nonborderiineY' groups. These tests fded  to dzerentiate 

BN/BPD from BNhoBPD groups. BPD cases tended to show, however, slightly higher 

scores on both variables. Due to srnail numbers of cases reporting Laxative Abuse, Diuretic 

Abuse, and Intense Exercising, no statistical tests were applied on these variables. 

Proportions seem comparable, however, across BN/BPD and BNhoBPD groups- These 

behaviours were absent in NEC participants. On EAT-26 scores, a significant group effect 

was obtained in a one-way ANOVA [F(2, 49) = 50.51, p < .001], and this group effect was 

c o h e d ,  with age as a covariate, using ANCOVA [ F(2, 48) = 40.82, p c -00 11. Scheffe's 

test indicated reliable bulunic versus nonbulimic diierences, but again, no 
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borderlinehonborderline difZerences. Mean scores Hi both bulimic groups were consistent 

with a clinicai eating disorder, whereas the NEC mean score showed absence of cIinical 

eating-disorder symptoms. 

Psychiatrie Symptoms 

Table 2a shows mean (* SD) scores for BN/BPD, BN/noBPD and NEC groups on 

Irnpulsivity mamat Irnpulsivity Scale- BIS), and table 2b shows respective mean (* SD) 

scores for Dissociation (Dissociative Experiences Scale- DES), Mective hstability (DAPP- 

BQ) scales, and depression (BDIKES-D). Means generdy indicate a progressive decrease 

in symptoms across these groups. 

Given statistical redundancies among measures of comorbid symptorns, one-way 

multivariate analysis of variance was used to test overali group effects on all measures of 

psychiatrie symptoms. One-way MANOVA including the 3 indices of psychopathology (BIS 

Total Score, DES Total Score, and Affective Instability subscale of DAPP-BQ) and 

depression yielded a reliable omnibus effect W ï s '  Lambda (8, 92) = 62.3 8, p < -00 11. We 

theefore proceeded to univariate ANOVAs. The Atkr?kz dimension p(2, 49) = 12.46, p< 

-00 11, the Motor dimension p(2, 49) = 8.85, p < -0 11 , the Non-Planning dimension CF (2, 

49) = 5.2, p < -011, the BIS Total Score p(2, 49) = 12.08, p < -0011, Dissociation p(2, 49) 

= 7.79, p < .O 11, Affective Instability p(2, 49) = 2 1.72, p < -00 11, and depression scores 

(2,49) = 10.97, p < .O0 11 ail yielded significant group effects (sm Tables 2a and 2b). More 

importantly for the purpose of this study , ANCOVAs conhned group effects for 

Irnpulsivity [F (2, 48) = 8.07, p < -011 , Dissociation (2, 48) = 5.05, p < -051 and 



TABLE 2a. Scores on psychiatrie symptoms for bulimics with BPD, bulimics without BPD and normal-controls 

Group Univariate 
1 2 3 ANOVAs 

bulimic bulimic normal- 
Variable with BPD no BPD con trol F 

Barrat Impulsivity 2 1 .7ga 19.2ga 16.30~ 
Scale Attention (k 3 JO) (k 3 -72) (A 2.26) 
Dimension 

Barrat Iinpulsivity 27.04a 23.1 gab 20.76~ 
Scale Motor (h 4.51) (k 3.56) (* 4.12) 
Dimension 

Barrat Impulsivity 30.73a 24.76b 25 .Wb 
Scale Non-Planning (* 5.22) (k 4.68) (+ 5.14) 
Dimension 

Barrat Impulsivity 79 .Sa  67.25b 62.34b 
Scale Total Score (h 9.97) (* 9.35) (k 9.12) 

Means with different superscripts differ at the p < .OS level. * p < .O1 ** p < ,001 



TABLE 2b. Scores on psychiatrie symptoms for bulimics with BPD, bulimics without BPD and normal-controls 

Croup Univariate 
1 2 3 ANOVAs 

bulimic bulimic normal- 
Variable with BPD no BPD con t rol F 

(n= 10) (n= 17) (n- 25) (2,49) 

Dissociative 27,OT 1 2,Wb 9. 9ob 
Experiences Scale (* 14.56) (* 13.45) (* 9.02) 
Total Score 

DAPP Affective 64.43" 56.58a 37,86b 
Instabiliîy Su bscale (A 10.08) (* 13.33) (-t 12.23) 

De pression 0,6Za 0,47a -0.56~ 
BDYCES-D (k 0.83) (* 1.22) (* 0.44) 

Means with different superscripts differ at the p < .O5 level. * p < .O1 ** p < ,001 
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Affective Instability CF (2, 48) = 8.84, p < -011, with Depression treated as a covariate- 

ANCOVAs also confirmed group effects for Impulsivity (2, 18) = 14.12, p < .OOl], 

Dissociation [F (2,49) = 6.4, p < -011 and Atfèctive Instability [F (2, 49) = 16.82, p < -001], 

with Age as a covariate. 

Group cornparisons (conducted with ScheEe7s tests) indicated the following: om 

Impulsivity and Dissociation, dserences between NEC and BN/noBPD groups, and them 

BN/noBPD and BN/BPD groups, were both reliable. On Anective Instability, the same trend 

emergd in scores, although in this case, both bulimic groups difEered f?om controls, but the 

dserence between BN/BPD and BNhoBPD groups was non-signiflcant. On depressiori, 

both groups of bulimics did not sigdicantly differ, but scored, as would be expected, 

significantly higher than normal-eater controls. Results suggest that dimensions believed to 

be pathognomonic of BPD (i-e., impulsivity and dissociation) were elevâted oniy in 

borderline bulirnics, and not in nonborderline bulimics. Conversely, depression and affective 

instabiliiy seemed to be characteristic of both bulirnic groups, and not uniquely a 

"borderline" trait. 

Measures of Childhood Abuse 

Tables 3a and 3b respectively show numbers (and proportions) of participants in each 

group who reported sexud and physical abuse @rior to age 15) as having been Absent, as 

having been Very isohted (occurring les  than or equal to 2 times/year), ModeratIyfrequent 

(occumng 3 - 12 thes/year), or very frequent (occurring more than 12 times/year).Values 

indicate that any form of abuse, and especially recurrent abuse, tended to be characteristic 



TABLE 3a. Prevalence of Childhood Sexual Abuse in bulimics with BPD, buIimics 
without BPI) and normal-controls 

Group 

bulimic bulimic normal- 
with BPD no BPD control 
(n= 10) (n= 17) (n=25) 

Type of 
Sexual Abuse N O h  N YO N O h  

No sexual abuse 

Very isolated 
events of sexual 
abuse 

Moderately 
frequent sexual 
abuse 

Very frequent 
sexual abuse 

Any abuse 8 80.0 10 58.9 10 40.0 

X? (2)  = 17.98, p < .O01 for categones 1 and 2 versus 3 and 4 



TABLE 3b. Prevalence of Childhood Physical Abuse in bulimics with BPD, bulimics 
without BPD and normal-controls 

Group 

bulimic bulimic aormal- 
with BPD no BPD con trol 
(n= 10) (n= 17) (n=25) 

Type of 
Physical Abuse N O h  N YO N YO 

No physical abuse O 0.0 5 29.4 IO 40.0 

Very isolated 
events of physical 2 20.0 5 29-4 7 28.0 
abuse 

Moderately 
frequent physical 3 30.0 5 29.4 7 28.0 
abuse 

Very frequent 5 50.0 2 11.8 1 4.0 
physical abuse 

Any abuse 10 100.0 12 70.6 15 60.0 

X2 (2) = 7.0 1, p < -0 1 for categorïes 1 and 2 versus 3 and 4 



A 3 X 2 chi-square test comparing proportions of cases in each of the 3 groups who 

reported Sexual Abuse to have been absent or isolated (categories 1-2), versus rnoderately 

&quent or very fiequent (categories 3 4 ), yielded a reliable group effect, (2) = 17 -98, 

p < .O Il. In the case of Sexual Abuse, the percentage of participants in each group for the 

two combined categones respectively were: 30% and 70% for bulimics with BPD, 88.3% 

and 1 1.8% for bulimics without BPD, and 96% and 4%for normal-controls. A pardel 

andysis of Physical Abuse values also indicated signifiant results, (2) = 7.0 1, p < .O 11. 

In the case of Physical Abuse, the percentage of participants in the two combined categones 

respectively were: 20% and 80% for bulimics with BPD, 58.8% and 41.2% for bulirnics 

without BPD, and 68% and 32% for normal-controls. In both types of abuse, results imply 

that the more severe forms of abuse were more fiequent among borderline bulimics than 

among nonborderline bulimics, and hence that childhood abuse seems more strongly Linked 

to BPD than to BN, in general. 

Serotonin Function 

Results on paroxetine binding measurements, reflecting Receptor Density (Bmax) 

and Binding Aûïnity (Kd), are s h o w  for the three groups in Table 4- Note that these 

measurernents were obtained in oniy a subset of cases, and reflect findings in 7 BN/BPD, 7 

BNhoBPD, and 16 NEC participants. Mean Bmax scores in both bulimics groups were 

distinctively Iower than in the NEC group, while mean Kd scores were lower in the 

nonborderline bulimic group only, compared to the borderline bulimic and NEC groups. 
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Univariate ANOVAs yieided reliable group differences on Bmax [F(2, 27) = 12.12, 

p < -00 11 and Kd p(2, 27) = 5.84, < .O 11 scores. Group contrasts (Scheffe) indicated that 

for Bmax , both bulimic groups (BNBPD and BNhoBPD) scored reliably Iower than did 

the NEC group, and for Kd, only the BNInoBPD group scored lower (idicating higher 

mty) than the NEC group. There appears to be somewhat of a tendency for the BN/BPD 

group to have higher density (Bmax) than the BNhoBPD group. We acknowledge this 

apparent dxerence, despite the fact that it did not emerge as significant in the 3-group 

ANOVA pe~ormed on the groups' respective means. We assume spunous uzriation due to 

the small number of subjects to be responsible for the apparent daerence. Moreover, 

recently availabie data comparing participants f?om BN/BPD and BNhoBPD groups on 

paroxetine binding measurement in a larger sample, has shown the absence of such 

differences between the two groups (Steiger, Léonard, Yig Kin, Ramdoyal, Lehoux & 

Lagek, 1998). ANCOVAs with age as a covariate c o d h e d  group effects for both Bma.. 

(2, 26) = 8.09, p <.O11 and Kd CF (2, 26) = 5.84, p < -011 scores. SimiIarly, ANCOVAs 

alsa codirmed group effects for Bmax CF (2, 26) = 8.24, p < -011 and Kd (2, 26) = 4.37, 

p < -051 scores, with depression as a covariate. Therefore, unWce other resultq which tended 

to associate most severe disturbances with the BNBPD group, reduced receptor densis 

seemed to be broadly charactenstic of BN sufferers, independently of Ais-II comorbidity. 

On the measures of binding affinity (Kd), results were iess consistent. Results suggest that 

nonborderiine buiimics showed higher binding dhity, but the same tendency was not 

observed in bordefie bulimics. Since we did not observe consistent effects on afEinity 

across both b u l i c  groups, we reserve interpretation of this result We suspect the 



TABLE 4. Scores on paroxetine binding for bulimics with BPD, bulimics without BPD and normal-controls 

Group 
1 2 3 

Univariate 
ANOVAs 

bulimic bulimic normal- 
Variable with BPD no BPD control F 

(n= 7) (n= 7) (n= 16) 

Bmax 528.7 1 a 292.1 4" 1047.25~ 
(number of (k 192.82) ( A  117.57) (+ 467.95) 
binding sites) 

Kd 2,0gab 1.13" 2.3gb 
(binding aflinity) (& 0.68) (5 0.47) (k 0.96) 

Means with different superscripts differ at the p < .O5 level. 
* p < .O1 
** p < ,001 
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possibility of spurious effects, related to small sample size on paroxetine binding. 

To examine the extent to which medication effects might have influenced hdings, 

we computed mean Bmax and Kd scores for medicated and non-medicated cases. Resulting 

values (+SDs) for Bmax scores were 467.67 * 195 -82 and 3 67.5 -198.49 respectively. For 

Kd scores, correspondhg values were 1.98 * 0.8 and 1.33 * 0.62. T-tests were used to 

compare each pair of means, and results were nonsignificant. Respective t and p values were 

[T(12) = -0.94, p = -3 71 and [T(12) = - 1 -72, p = -1 11. Based on these indices, there seems 

to have been no striking effect of medication on Bmax and Kd scores. Given ns involved, 

we acknowledge limitations of this verifkation, and we note that future replication of 

findings is required. There was a similar concem that contraceptive medication may have 

affected blood-test results, since some studies (done with rats) have suggested that hormones 

like progesterone and oestrogen upregulate 5-HT receptors (Ladisich, 1977; Bigon, 

B e r c o e  & Samuel, 1980). However, other studies indicate no such effects (Ortkq Artigas, 

& Gelpi, 1988). We found no merences on t-tests comparing Bmax and Kd scores between 

subjects taking contraceptive medication (n = 13- Bmax: 662.46 * 324.46; Kd: 1.98 0.99) 

and those that were not (n = 15- Bmax: 877.4 * 588.99; Kd: 2.19 * 0.87). Respective t and 

p values were [T(26) = -1.17, p = .25] and LT(26) = -0.58, p = -571. This implies that blood 

test redts were not largely Wuenceci by contraceptive medication. A final concern was that 

the observed 5-HT dysfunction ùi bulimic groups might have been a consequence of active 

BN. However, there was no significant correlation between (a) Body Mass Index and either 

Bmax [Pearson r = -149, p > .OS] or Kd Pearson r = .079, p > .OS], and between @) Bhge 

Frequency and either Bmax [Pearson r = -.228, p > -051 or Kd Pearson r = -.268, p > .OS]. 
\ 
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Therefore, results do not seem to have been influemced by restrictive eating or binge eating, 

and imply that the observed 5-EIT abnormalities are not a consequence of disturbed eating 

habits- 



Discussion 

The main goal of this study was to specify whether dissociation, affective instabiiïty, 

impulsivity, childhood trauma and serotonin dysfunction were generaiiy linked to BN, or 

perhaps more specifically associated with borderline personaliq pathology. 

Group Corn parisons on Clinical Indices 

On various clinical indices, our findings show expected dserences between 

"borderline bulunics", c'nonborderhe bulimics" and "normal-eater controls". Relative to 

normal-eaters, bulimics displayed more severe eating symptoms (Binge and Purge 

frequencies, EAT-26 scores) and more severe general psychopathology (Impulsivity, 

Dissociation, Affective Instability and Depression). More importantly for the purpose of this 

study, borderline bulunics displayed distinctively more Impulsivity, Dissociation, and 

somewhat greater Affective Instability and Depression, than did nonborderline bulimics. In 

contrast, borderline bulimics did not display more severe eating symptoms (with ody small 

tendencies toward elevated scores) relative to non-borderline bulimics. These fmdings are 

consistent with previous studies reporting the absence of borderlindnonborderline 

differences on eating symptoms in buliMc populations (Johnson, Tobin, & D e ~ i s ,  1990; 

Steiger et al., 1993; Steiger et ai., 1994). 

Dissociation (Chandarana & Maila, 1989; Miller et al., 1993; Covino et al., 1994), 

Lmpulsivity (Mitchell et al., 1986; Fahy & Eider, 1993) and Affective Instability (Herzog 

et al., 1992; Lehoux et al., in press; Steiger et al., 1997) are features that have been 

repeatedly associated with BN. However, since in this shidy such features were found to 
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occur more extensively in BN sufferers with a comorbid BPD, results suggest that these 

symptoms may be more characteristic of BPD (in some sufferers), than of BN in general. 

Given that the borderline subgroup shows a distinctly more severe psychopathology, but 

ody marginaUy more severe eating disturbances, Our findings are consistent with previous 

evidence supporting the idea that severky of eating syrnptomatology is independent of Axis- 

II comorbidity (Steiger et al., 1993; Steiger & Stotland, 1996; Wonderlich et al-, 1994). 

Childhood Trauma 

Consistent with the notion that BN and personality pathology may be independent 

entities, our results suggest possible dxerences as to causal processes Iinked to each form 

of disturbance. BN sufferers with a comorbid BPD experienced distinctively more severe 

and more fiequent physical and sexual abuse, than did bulimic participants without BPD. 

Our kdiigs here replicate those of previous studies, which report prevalences of childhood 

abuse to increase, in BN sufferers, in fiinction of personality pathology, and in particular, of 

BPD cornorbidity (Fullerton, Wonderlich, & GosneU, 1995; Steiger et al., 1996; Wder  et 

al., 1993). Also consistent with proportions reported in prevlous studies (Brown & 

Anderson, 199 1; Everill & Waller, 1995; Waller, 1993), Our results reveal a distinctively 

more severe pattern of abuse for the BN/BPD group, where up to 60% of participants have 

reported severe childhood abuse. Therefore, we infer fiom such findings that childhood 

abuse is more strongly associated with borderline personality pathology, than with BN in 

generai. 



Paroxetine Binding 

Results on paroxetine binding must be regarded as being preluninary, since they were 

obtained in a small subset of cases, some of whom were medicated at the tirne of the study. 

However, we did take precautions to ensure reliability of the results: (a) Our testing 

procedure involved careful washing of platelet membranes, to ensure the absence of other 

drugs which could compete with paroxetine in the binding process, @) the binding was 

found to be specifk to paroxetine at 70-80% of the total binding capacity, and (c) no 

daerences were detected în Bmax or Kd values across medicated and non-medicated 

participants. Since such measures were taken, we are inched to interpret group effects 

found on paroxetine binduig measures as reflecting true differences in 5-HT function. We 

acknowledge, at the same time, that interpretation must be reserved, and that future 

replication of results is needed. 

In a pnor study using imipramine binding, it was noted that BN sufferers have 

signiscantly lower receptor density (Bmax) than normal-eater controls, but no abnormalities 

linked to binding affinity (Kd) (h4arazziti et al., 1988). Consistent with these fmdïngs, our 

results irnply reduced pre-synaptic 5-EIT receptor density (Bmax) in bulimics alike, relative 

t o normal-eater controls. Furthemore Our findings indicate no borderlme/nonborderline 

differences on this measure of receptor density, suggesting t hat pre-synaptic 5-HT 

dysfunction is generally charactenstic of BN, independently of Axis-II comorbidity. Such 

findings are relevant to treatment used with BN sufferers, since SSRIs (which are believed 

to act on the pre-synaptic region) have been shown to improve bulimic symptorns (Kennedy 

& Goldbloom, 1991; Pope et ai., 1983). We await further data (currently being obtahed in 



40 

our research group), before nillltg out the possibility that other 5-HT irregularities, consistent 

with post-synaptic effects, may yield borderlinelnon-borderiine differences in BN- 

Our results revealed higher binding affinity (Kd) for the non-borderline bulirnics 
- 

only, compared to normal-eater controls. Increased bïnd'mg af£ïrüty is consistent with 

reduced receptor density (Bmax). Elevated pre-synaptic binding affinity might result in an 

increased 5-HT uptake, and might have as a consequence to downregulate the serotonin 

transporter, and therefore decrease levels of circulating 5-HT. Failure to detect a simiiar 

pattern in the borderhe bulimics may be due to a small n or to medication effects. 

Our findings do not allow us to detemine whether effects observed on paroxetine 

binding measures reflect causal processes, or consequences of active BN. However, to 

address this issue, we tested associations between BmadKd levels and each of (a) Frequency 

of Binge Episodes, and (b) Body Mass Index. Resulting correlations (shown in results 

section) were weak and nonsignificant, suggesting that the observed 5-HI' abnomalities may 

not be a consequence of the eating disorder. 

Nature of the Relationship between BN and BPD 

Our results suggest that bulimic eating symptoms and BPD are, in some ways, 

independent entities with dBerent causal factors. Borderline bulimics showed distinctively 

more generalized psychopathology (Impulsivity, Dissociation, and Affective Instability) 

compared to nonborderline bulirnics, but simiiar eating-symptom severity. Moreover, the 

prominence of childhood abuse in borderline b u k c s ,  compared to nonborderline bulimics, 

suggests that childhood abuse is more specifically associated with BPD, than with BN in 
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general. IfBN and BPD are independent in the fashion suggested, then the question arises: 

" W y  do BN and BPD CO-occur so strongiy?' 

A cornmon link between BN and BPD rnay be 5-HT dysfùnction. In fact, Our results 

on paroxetine buiding show that BN sufferers in general tend to display pre-synaptic 5-HT 

dysfùnction, independently of f i s - I I  comorbidity. Moreover, both BN and BPD have been 

repeatedly associated with 5-HT abnormalities (Weltzin et al., 1994; Levitan et aI-, 1997; 

Gardner et al., 1990; Martial et al., 1997), and more precisely with pre-synaptic 5-HT 

dysfünctions (Goidbloom et al., 1990; Marazziti et al., 1988; Coccaro, Kavoussi, S heline, 

& Lish, 1996). 

Pre-synaptic 5-HI' dysfùnction rnay explain the CO-occurrence of BN and a variety 

of other psychiatrie disorders, but especialIy in this case, the CO-occurrence of BN and BPD. 

However, not dl BN d e r e r s  have a comorbid BPD, suggesting that there rnay be dEerent 

pathways leading to the development of BN. On one hand, 5-HT abnormaiïties observed in 

certain BN sufferers (without a comorbid BPD) rnay be secondary to disturbed eating 

behaviours k e  undereating. The resulting 5-HT abnormalities could in turn increase the 

risks of developing BN. On the other hand, 5-HT dysfiinctions observed in BN patients with 

a comorbid BPD rnay exist prier to the developrnent of any kind of pathological behaviours 

related to BN, or to the development of BN per se. In that sense, pre-synaptic abnormalities 

observed in BPD patients rnay make them more vulnerable to developing a disorder like BN. 

In addition to sharing pre-synaptic 5-HT abnarrnalities with BN (Coccaro et al., 

1996), BPD has also been associated with post-synaptic abnormalities (Martial et al., 1997; 

Hollander et al., 1994; Soloff et ai., 1994). The fact that BPD riatients rnay have post- 
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synaptic 5-Hi' disturbances, in addition to pre-synaptic ones, rnay explain the absence of 

borderlinehon borderline deerences in 5-HT finctioning in our findings. BPD rnay 

therefore invofve both pre and post-synaptic disturbances, while BN rnay be more Iinked to 

pre-synaptic dysfûnction only. In this study we have used paroxetine bkbing, fiom which 

we can only infer 5-HT pre-synaptic functioning, and we rnay have rnissed some existing 

Merences at the post-synaptic Ievel- We await firrther data (currently being obtained in our 

ressarch group) measuring post-synaptic activity in BN sufferers with and without BPD. 

Limitations 

In assessing these kdings, some possible methodological issues should be 

considered. First, Our results on paroxetine binding shoufd be interpreted carefùlly for the 

following reasons: (a) Paroxetine bindiig is a penpheral method used to infer, fiom blood 

platelets, 5-HT activity in the brain, and therefore does not assess 5-HT hnctioning at its 

source , @) Only a subset of participants agreed to the blood test, resulting in a relatively 

smaü n, (c) We used rnedicated subjects, which rnay have contaminated results, and (d) We 

only measured pre-synaptic 5-W activity, and rnay therefore have failed to detect existing 

post-synaptic differences between borderfine and non-borderline bulimics. 
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Conclusion 

This study has compared BN sufferers with and without a cornorbid BPD on several 

ciinid symptorns and vulnerability factors. Borderline bulimics display more severe general 

psychopathology (Impulsivity, Dissociation, and somewhat Affective Instability) than 

- nonborderline bufimïcs, but not characteristically more severe eating symptorns. Chddhood 

trauma seems to be more associated with BPD than with BN, whiie pre-synaptic 5-HT 

dysfùnction seems to be linked to BN in general, independent of f i s  II comorbidity. 

Despite such evidence suggesting important clinical distinctions between BN and 

BPD, BPD remains a comorbid disorder in up to a third of BN sufferers (Vitousek & Manke, 

1994; Johnson & Wonderlich, 1992; Steiger & Seguin, in press). According to our findïngs, 

one possible basis for convergence may be 5-HT disturbance. The CO-occurrence of BN and 

BPD may therefore be explaiiied by a pre-synaptic serotonergic dysfunction shared by both 

disorders. While pre-synaptic 5-HT abnomalities constitute a vulnerability for BN in itself, 

it is possible that BPD is dso linked to post-synaptic abnonnahies; which could explain the 

absence of borderlinehon-borderiine differences in this study. Future studies focusing on 

post-synaptic 5-E3T fùnctioning should provide new evidence on serotonergic functionhg 

in BN sufferers with and without a comorbid BPD. 

Our findings may be relevant to treatrnent of BN in the following sense: results from 

this study are consistent with the observed therapeutic effect of selective serotonin reuptake 
, 

inhibitors-SSRIs (which are believed to act on the pre-synaptic region) in relieving eating 

syrnptorns in BN sufferers. Concemhg psychotherapy, Our results suggest that BN sugerers 
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as a group may not require identicai treatment plana In fact, this study provides evidence 

for important c l inid distinctions between BN sufferers with and without a comorbid BPD. 

In the case of borderline bulimics, they could be aven  specitic treatment for their 

psychiatnc syrnptorns (e-g., impulsivity, dissociation) in addition to treatment for their eating 

disorder, or they couId also be referred elsewhere for the treatment of their personality 

disorder. In another sense and in the optic of treating BN only, Our results aiso imply that 

treating BN in borderline bulirnics is sirriYsr to treating BN in nonborderfine bulimics, since 

BPD is independent of BN. Therefore, one clinical implication of this study is that treatment 

of BN is beneficial for bulimic patients in generaI, even thought in the case of borderline 

bulimics the personaiity disorder may not be addressed or resolved. 
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