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Abstract
This study examines the degree to which an eating disorder (ED) is associated with the recurrence
and severity of suicide attempts, non-suicidal self-injury, rates of co-occurring Axis I and II disorders,
and psychosocial functioning among BPD outpatients. 135 treatment-seeking women with BPD were
assessed using structured clinical interviews. BPD was assessed using the International Personality
Disorders Examination, confirmed by the SCID II, and Axis I disorders were assessed with the SCID
I. A total of 17.8% of the sample met criteria for a current ED, with 6.7% meeting criteria for Anorexia
Nervosa (AN), 5.9% for Bulimia Nervosa (BN), and 5.2% for Binge-Eating Disorder (BED). In this
BPD sample, in the last year, current BN was associated with a significantly greater risk of recurrent
suicide attempts while current AN was associated with increased risk of recurrent non-suicidal self-
injury. BPD with current AN or BED was associated with a greater number of non-ED current Axis
I disorders. Further replication of these results is needed. Women with BPD must be assessed for
AN and BN as these diagnoses may confer greater risk for suicidal and self-injurious behavior and
may have to be prioritized in treatment.
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1.0 Introduction
Borderline Personality Disorder (BPD) is a serious chronic mental illness marked by recurrent
suicide attempt or non-suicidal self-injury (deliberate behavior causing physical damage but
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without intent to die) with up to 10% committing suicide (Lieb et al., 2004). BPD is also typified
by multiple Axis I and II disorders and poor psychosocial functioning (Lieb et al., 2004).

Multiple studies examine rates of BPD in eating disorder (ED) samples (see Cassin and von
Ranson, 2005; Levitt et al. 2004), although few examine the rates of EDs in BPD samples.
About half of treatment-seeking BPD women report a lifetime ED diagnosis (‘lifetime’
referring in this and following studies to past and current unless otherwise indicated)
(Zimmerman and Mattia, 1999). Of 298 female inpatients with BPD, 25% reported lifetime
anorexia nervosa (AN) (Zanarini et al., 1998) and 27% reported lifetime bulimia nervosa (BN)
(Marino and Zanarini, 2001). Up to 33% of a treatment-seeking BPD sample reported lifetime
EDs not otherwise specified, with 37% having binge-eating disorder (BED) (Marino and
Zanarini, 2001; Grilo, et al., 2003).

Little has been published comparing BPD groups with and without EDs on variables such as
suicidal behavior and non-suicidal self-injury, number of Axis I and II disorders and
psychosocial functioning. These studies are needed to establish what behaviors to prioritize in
treatment. A study by Dulit et al. (1994) is one of the few that has examined the association of
EDs with non-suicidal self-injury in BPD. Using a sample of 124 inpatients with BPD, this
study found that BPD individuals with BN were 4 times as likely to engage in frequent self-
injury (≥5 lifetime acts of non-suicidal self-injury) compared to no self-injury. Frequent self-
injurers were more likely to have current AN, but this finding failed to reach significance.
Additionally, Zanarini et al., (2004) found that absence of an ED improves the odds of BPD
remission.

The relationships between EDs and suicidal behavior and non-suicidal self-injury have been
examined primarily in ED samples. Some studies suggest that suicide attempts and non-suicidal
self-injury are found in more than half of BN samples (Franko and Keel, 2006; Svirko and
Hawton, 2007). These rates appear higher in BN compared to AN, although there are
suggestions that there are similar rates of this behavior in the AN binge-eating/purging subtype
as in BN (Favaro & Santonastaso, 2000; Nagata et al., 2000). In BED, suicidal behavior appears
higher than that for obese non-BED controls (Grucza et al., 2007). Finally, the medical lethality
of suicide attempts does not appear to differ between ED groups (Bulik et al., 1999).

The co-occurrence of Axis I and II disorders has been examined in ED samples but has not
been examined in BPD samples with EDs. AN and BN groups with suicidal behavior or non-
suicidal self-injury report greater numbers of Axis I and II disorders such as drug or alcohol
abuse, anxiety disorders and depression (Fedorowicz et al., 2007; Franko et al., 2004). Other
studies with ED samples have found that AN and BN are associated with major depression
(Berkman et al., 2007). Restricting subtype AN is found to be associated with obsessive
compulsive disorder (O’Brien and Vincent, 2003). Finally, AN binge-eating/purging subtype
and BN are associated with alcohol use disorders (Bulik et al., 2004).

It is unclear as to whether BPD with EDs is associated with poorer psychosocial functioning
than BPD alone. ‘Multi-impulsive BN’ (BN with other impulse-control Axis I disorders)
compared to BN alone is associated with lower psychosocial functioning (Fichter et al.,
1994). Lower psychosocial functioning is also found in a group with personality disorders
(PDs) and EDs compared to PDs alone (Skodol et al.,1993). However, Dulit et al., (1994) found
no difference in psychosocial functioning between frequent, infrequent and non-self-injurers
with BPD, where frequent self-injury was more associated with EDs.

In this BPD sample, it is hypothesized that there will be an increased likelihood of recurrent
suicide attempts and non-suicidal self-injury in individuals with EDs, particularly BN. It is
unclear though whether the severity of suicide attempts/non-suicidal self-injury, number of co-
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occurring Axis I and Axis II disorders and psychosocial functioning will differ between
individuals with and without EDs in this BPD sample.

2.0 Method
2.1 Participants

The sample consisted of 146 women from randomized controlled trials selecting for suicidal
BPD (n=101, Linehan, Comtois, Murray, et al., 2006) or substance-dependent BPD (n=45,
Linehan et al., 1999; Linehan et al., 2002). Suicidal BPD participants were required to have
recurrent suicide attempts and/or non-suicidal self-injury (at least two episodes in the last five
years, with one in the last eight weeks). Substance-dependent BPD participants were required
to have co-occurring Substance Use Disorder for opiates, cocaine, amphetamines, sedatives,
hypnotics, anxiolytics, or Polysubstance Use Disorder (Linehan et al., 1999) or co-occurring
opiate dependence (Linehan et al., 2002). All studies included BPD women aged 18–45 years
old and excluded those with: a lifetime diagnosis of schizophrenia, schizoaffective disorder,
bipolar disorder, psychotic disorder not otherwise specified; mental retardation; seizure
disorder; mandated treatment; another condition requiring primary treatment. Additionally,
women in the opiate dependence BPD trial were excluded if they had a medical condition
contraindicating the use of opiate-replacement medication.

The all-women sample had a mean age of 30 years (SD=7.6), and 72% were Caucasian, 6.5%
Black, 0.6% Mexican American/Mexican/Chicano, 1.8% Asian, 0.6% other Hispanic/Latino,
and 0.6% Native American/Alaskan. The majority (53%) were single and never married, the
modal education level (44%) was reported to be ‘some college’, and the modal income for the
last year (42%) was reported to be <$5000 per annum. The substance-dependent BPD group
was similar to the suicidal BPD groups on race, marital status, education level, and income
(P<0.05) although it was significantly older than the suicidal BPD group (t(133)=2.90,
P=0.005).

2.2 Measures
Written informed consent was obtained from all subjects. The Demographic Data Schedule
(Linehan, unpublished, 1982) interview obtaining demographic data was administered as were
the following. The inter-rater reliability of the interview measures described ranged from 0.74
to 1.00 (from Linehan, Comtois, Murray, et al., 2006).

2.2.1. The Structured Clinical Interview for DSM-IV, Axis I (SCID- I) (First and Gibbon,
2004) and Axis II (SCID-II) (First et al., 1997) reliably evaluates the presence and severity of
current Axis I and II diagnoses including DSM-IV AN, BN and BED. For the SCID-II, only
the BPD module was utilized.

2.2.2. International Personality Disorders Examination (IPDE, (Loranger, 1995)) obtains Axis
II personality disorder diagnoses.

2.2.3. The Suicide Attempt Self-Injury Interview (SASII) (Linehan, Comtois, Brown, et al.,
2006) was used to count the number of suicide attempts and non-suicidal self-injuries in the
last year. A medical risk score was calculated for these acts from three questions assessing: 1)
physical condition post-act, 2) lethality of method used, and 3) highest level of medical
treatment received. Scores ranged from 0–23 with higher scores denoting greater risk. Inter-
rater reliability was 0.88 for medical risk (Linehan et al., 2006).

2.2.4. The Medical Health History Interview (MHH) (Linehan, unpublished reference, 1997)
documented measured current weight and height, used to compute body mass index.
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2.2.5. The Social History Interview (SHI) (Linehan and Heard, unpublished, 1994) yielded a
global adjustment score (GAS) for the past month ranging from 0–100 (with higher scores
indicating better functioning in 10 areas including employment, household, school, financial,
legal, and interpersonal relations). This interview was adapted from the Social Adjustment
Scale-Self Report (Weissman and Bothwell, 1976) and the Longitudinal Interview Follow-up
Evaluation Base Schedule (Keller et al., 1987).

2.3 Data analysis
To avoid BN or BED being counted twice; i.e., both as an ED diagnosis and also towards the
BPD impulsivity criterion, participants were required to meet six rather than the minimum five
out of nine DSM-IV criteria for BPD. As a result, nine (5 with current BN and 4 with current
BED) of the 146 participants were excluded from analysis (therefore N=135).

This study utilized pre-treatment data. Hierarchical logistic or multiple regression analyses
were used to assess the degree to which ED diagnoses (independent variable) was separately
associated with dependent variables: suicide attempts and non-suicidal self-injury, highest
lethality of suicide attempt/non-suicidal self-injury, number of non-ED Axis I and non-BPD
Axis II disorders and psychosocial functioning. Age was controlled for in each regression
analyses because the substance-dependent BPD group was older than suicidal BPD group. In
the two analyses examining suicidal behavior and non-suicidal self-injury, type of current non-
ED Axis I disorders were also controlled for as these may be associated with suicide attempts
in BPD (Yen et al., 2003).

Suicide attempt and non-suicidal self-injury data were skewed and transformations did not
normalize these data. To assess the types of EDs that are associated with suicide attempts,
binary hierarchical logistic regressions were conducted controlling for age in the first step and
type of Axis I disorders in the second step (five binary covariates coded for the presence/
absence of mood, anxiety, substance abuse or dependence, psychotic, and somatization
disorders). As the majority of the sample was selected for recurrent suicidal behavior and BPD
is a diagnosis distinguished by the criterion of recurrent suicidal behavior and non-suicidal
self-injury, this variable was coded as a binary variable: recurrent/not recurrent suicide attempts
or non-suicidal self-injury, (0 or 1 acts versus 2 or more acts). Ordinal logistic regression was
not used because of violations of assumptions (there were empty cells and the proportional
odds assumption required for ordinal regression was violated).

In order to examine highest lethality rating for suicide attempts and non-suicidal self-injury,
number of non-ED Axis I and II disorders, and psychosocial functioning (GAS), a series of
hierarchical linear regressions were conducted. P-values are for 2-sided tests given the
exploratory nature of the study.

3.0 Results
3.1. Current ED with BPD groups

Of the 135 participants in the current ED analyses, 17.8% met criteria for a current ED, with
6.7% (9/135) meeting criteria for current AN, 5.9% (8/135) for BN, and 5.2% (7/135) for BED.

There were no significant demographic differences between BPD women with and without
EDs with the exception that women with current BN were significantly younger than those
without an ED (t(131)=−3.36, P=0.007) and those with current AN reported a significantly
lower body mass index (BMI) (t(120)=−3.31, P=0.007) than women without an ED.

Descriptive data for each outcome are reported in Table 1.
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3.2. Suicide attempts
To assess the predictive value of current AN, BN and BED on likelihood of recurrent suicide
attempts in the past year, independent of age and other types of Axis I disorders, a hierarchical
logistic regression was conducted (Table 2). While age did not significantly contribute to the
model (β=0.01, P=0.68), current substance abuse and dependence was significantly negatively
associated (β=−1.45, P=0.003), and current somatization disorder was significantly positively
associated with the likelihood of recurrent suicide attempts (β=3.66, P=0.003). Current BN
significantly increased the likelihood of recurrent suicide attempts (β=2.93, P=0.02) although
AN or BED did not (respectively, β=1.11, P=0.20 and β=−1.02, P=0.48).

3.3 Non-suicidal self-injury
A hierarchical logistic regression was conducted to assess the predictive value of current AN,
BN and BED on likelihood of recurrent non-suicidal self-injury in the past year independent
of age and other types of Axis I disorders (Table 2). Older age (β= −0.13, P<0.001) and current
substance abuse or dependence (β= −2.13, P<0.001) were significantly associated with a
reduced likelihood of recurrent non-suicidal self-injury. Current AN (β=2.73, P=0.03) was
significantly more likely to report recurrent non-suicidal self-injury, whereas BN (β= −0.50,
P=0.61) and BED (β=−1.36, P=0.20) were not.

3.4. Highest medical lethality rating for suicide attempt/non-suicidal self-injury
A hierarchical linear regression was used to assess the value of current AN, BN and BED as
predictors of the highest medical lethality rating for suicide attempt/non-suicidal self-injury,
controlling for age and other types of Axis I disorders. Current substance abuse and dependence
were negatively associated (p<.001) and current somatization disorder (P=0.03) were
positively associated with highest medical lethality rating. Current AN, BN or BED did not
predict highest medical lethality rating (respectively, P=0.55, P=0.17, and P=0.74, Table 2).

3.5. Number of current non-ED axis I disorders
In a hierarchical linear regression assessing the predictive value of current AN, BN and BED
where age was controlled for, only current AN (P<0.001) and BED (P=0.006) but not BN
(P=0.34) were positively associated with number of non-ED Axis I disorders (Table 3).

3.6. Number of axis II disorders
In a hierarchical linear regression assessing the predictive value of current AN, BN and BED
on number of Axis II disorders, age (P=0.09), current AN (P=0.10), BN (P=0.11) and BED
(P=0.41) did not significantly predict number of Axis II disorders (Table 3). 3.7. Psychosocial
functioning (GAS). In a hierarchical linear regression assessing the predictive value of current
AN, BN and BED on psychosocial functioning, age (P=0.18), current AN (P=0.40), BN
(P=0.37) and BED (P=0.19) did not significantly predict psychosocial functioning (Table 3).

4.0. Discussion
Although only one-fifth of this BPD sample reported an ED, this group is notable for its
increased risk of life-threatening behavior. In this BPD sample, current BN was associated
with greater risk of recurrent suicide attempts and current AN was associated with increased
risk of recurrent non-suicidal self-injury. Current AN or BED was associated with a greater
rate of co-occurring non-ED Axis I disorders in this sample. No relationships were found
between EDs and highest medical lethality rating for suicide attempt/non-suicidal self-injury,
number of Axis II disorders or psychosocial functioning.
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The relationship between EDs and recurrent suicidal and self-injurious behavior and the lack
of relationship between EDs and highest medical lethality in this study fit previous findings
(Dulit et al., 1994; Bulik et al., 1999; Franko and Keel, 2006; Svirko and Hawton, 2007), but
lead to more questions. Despite a relationship between AN and suicide (Franko and Keel,
2006), no specific relationship between recurrent suicide attempts and AN was found. Future
studies need to examine if the AN binge-eating/purging subtype rather than the AN restricting
subtype is particularly associated with recurrent non-suicidal self-injury in BPD samples.
Despite high rates of non-suicidal self-injury in BN samples, no relationship between BN and
recurrent non-suicidal self-injury was found in this BPD sample. Replication of this study is
needed.

The increased risk of recurrent suicide attempts and non-suicidal self-injury in, respectively,
BN and AN in this BPD sample extends beyond the effects of non-ED Axis I disorders and
appear to be due to unique characteristics of EDs. However, the study does not explore the
underlying mechanisms of these relationships. Potential mediators and moderators of recurrent
suicide attempts/non-suicidal self-injury in EDs and BPD may include poor problem-solving,
emotion dysregulation, impulsivity and compulsivity, dissociation, need for control, self-
hatred, and childhood trauma (Franko and Keel, 2006). There may also be biological processes
that occur in EDs and BPD that create an increased risk of non-suicidal self-injury/suicidal
behavior such as reduced central serotonergic neurotransmission and/or dysfunction in the
biosynthesis of cholesterol or in the endocrine response to stress in the hypothalamic-pituitary-
adrenal axis.

The finding that current AN and BED are associated with a significantly greater number of
non-ED Axis I disorders in BPD mirror ED findings (Berkman et al., 2007; Grucza et al.,
2007). However, it was surprising that there was no such relationship for BN with BPD (Bulik
et al., 2004). Future studies will need to examine which non-ED Axis I disorders are associated
with AN or BED among BPD individuals and if the relationship between AN and non-ED Axis
I disorders are associated with a specific AN subtype. Finally, there were no differences
between the BPD women with and without EDs on psychosocial functioning, replicating
previous findings (Dulit et al., 1994; Fichter et al., 1994). This may have resulted from a floor
effect as psychosocial functioning was poor in both ED and non-ED groups in this BPD sample.

The main limitation in this study was that the sample represented the merging of highly selected
samples (suicidal BPD or substance-dependent BPD) from studies that differed in aims and
size. This sample’s nature may have accounted for some of the results. Future studies need to
enroll BPD individuals not selected for suicidal behavior or substance dependence. Other
limitations included the cross-sectional nature of the data, the small sizes of ED groups, and
the multiple comparisons conducted. Results need to be replicated longitudinally and in a larger
sample. This would allow for analyses examining whether a history of AN is associated with
later suicide attempts/non-suicidal self-injury and for analyzing the effects of transitions
between ED diagnoses such as BED and BN. Utilizing ED-specific measures such as the Eating
Disorders Examination would have strengthened the diagnostic battery. This would have
allowed for delineation of different ED Not Otherwise Specified types, rather than grouping
individuals into AN, BN or BED categories as in this study, which may have led to an
underestimation of EDs. Use of an ED-specific measure would have also allowed for analyses
of the relationship between AN subtypes and suicidal/self-injurious behavior or between
impulsive binge-eating and impulsive suicidal behavior. Future studies are needed with
community samples rather than a treatment-seeking group, this sample being particularly
disabled and low-income. Finally future studies could include control groups with EDs but
without BPD or without EDs or BPD (e.g., with major depression).
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Clients with BPD must be assessed for Axis I disorders such as AN and BN as these diagnoses
may confer greater risk for suicidal and self-injurious behavior. In BPD treatment, where life-
threatening behaviors are the highest treatment targets, AN and BN, if present, may have to be
prioritized because of their association with suicidal behavior. Aside from replication of these
results, future research is needed to understand the causal pathways between EDs and suicidal
and non-suicidal self-injury in BPD.

Acknowledgments
Drs Chen, Brown, Harned and Linehan report no competing interests. Dr Chen acknowledges the support of NARSAD,
the Mental Health Foundation, the American Foundation of Suicide Prevention, the National Institute of Mental Health
(NIMH) (#K23MH081030). Dr Harned acknowledges the support of NIMH (#R43MH082474). Dr Linehan
acknowledges the support of the NIMH (#R01MH 34486) and the National Institute of Drug Abuse (# R01 DA14997;
# R21 DA18020; DA08674), and the Borderline Personality Disorder Research Foundation (Predictors of Treatment
Response in Dialectical Behavior Therapy).

References
Berkman ND, Lohr KN, Bulik CM. Outcomes of eating disorders: A systematic review of the literature.

International Journal of Eating Disorders 2007;40:293–309. [PubMed: 17370291]
Bulik CM, Klump KL, Thornton L, Kaplan AS, Devlin B, Fichter MM, Halmi KA, Strober M, Woodside

DB, Crow S, Mitchell JE, Rotondo A, Mauri M, Cassano GB, Keel PK, Berrettini WH, Kaye WH.
Alcohol use disorder comorbidity in eating disorders: a multicenter study. Journal of Clinical
Psychiatry 2004;65:1000–1007. [PubMed: 15291691]

Bulik CM, Sullivan PF, Joyce PR. Temperament, character and suicide attempts in anorexia nervosa,
bulimia nervosa and major depression. Acta Psychiatrica Scandinavica 1999;100:27–32. [PubMed:
10442436]

Cassin CE, von Ranson KM. Personality and eating disorders: A decade in review. Clinical Psychology
Review 2005;25:895–916. [PubMed: 16099563]

Dulit RA, Fyer MR, Leon AC, Brodsky BS, Frances AJ. Clinical correlates of self-mutilation in borderline
personality disorder. American Journal of Psychiatry 1994;151:1305–1311. [PubMed: 8067485]

Favaro A, Santonastaso P. Self-injurious behavior in anorexia nervosa. Journal of Nervous and Mental
Disease 2000;188:537–542. [PubMed: 10972574]

Fedorowicz VJ, Falissard B, Foulon C, Dardennes R, Divac SM, Guelfi JD, Rouillon F. Factors associated
with suicidal behaviors in a large French sample of inpatients with eating disorders. International
Journal of Eating Disorders 2007;40:589–595. [PubMed: 17607699]

Fichter MM, Quadflieg N, Rief W. Course of multi-impulsive bulimia. Psychological Medicine
1994;24:591–604. [PubMed: 7991741]

First, MB.; Gibbon, M. The Structured Clinical Interview for DSM-IV Axis I Disorders (SCID-I) and
the Structured Clinical Interview for DSM-IV Axis II Disorders (SCID-II). In: Hilsenroth, MJ.; Segal,
DL., editors. Comprehensive handbook of psychological assessment. Vol. 2. John Wiley & Sons, Inc;
Hoboken, NJ: 2004. p. 134-143.

First, MB.; Spitzer, RL.; Williams, JBW.; Gibbon, M. Structured Clinical Interview for DSM-IV Axis
II Personality Disorders (SCID-II) user’s guide and interview. American Psychiatric Press;
Washington, DC: 1997.

Franko DL, Keel PK. Suicidality in eating disorders: Occurrence, correlates, and clinical implications.
Clinical Psychology Review 2006;26:769–782. [PubMed: 16875766]

Franko DL, Keel PK, Dorer DJ, Blais MA, Delinsky SS, Eddy KT, Charat V, Renn R, Herzog DB. What
predicts suicide attempts in women with eating disorders? Psychological Medicine 2004;34:843–
853. [PubMed: 15500305]

Grilo CM, Sanislow CA, Skodol AE, Gunderson JG, Stout RL, Shea MT, Zanarini MC, Bender DS,
Morey LC, Dyck IR, McGlashan TH. Do eating disorders co-occur with personality disorders?
Comparison groups matter. International Journal of Eating Disorders 2003;33:155–164. [PubMed:
12616581]

Chen et al. Page 7

Psychiatry Res. Author manuscript; available in PMC 2010 November 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Grucza RA, Przybeck TR, Cloninger CR. Prevalence and correlates of binge eating disorder in a
community sample. Comprehensive Psychiatry 2007;48:124–131. [PubMed: 17292702]

Keller MB, Lavori PW, Friedman B, Nielsen E, Endicott J, McDonald-Scott P, Andreasen NC. The
Longitudinal Interval Follow-up Evaluation. A comprehensive method for assessing outcome in
prospective longitudinal studies. Archives of General Psychiatry 1987;44:540–548. [PubMed:
3579500]

Levitt, JL.; Sansone, RA.; Cohn, L. Self-harm behavior and eating disorders. NY: Brunner-Routledge;
2004.

Lieb K, Zanarini MC, Schmahl C, Linehan MM, Bohus M. Borderline personality disorder. Lancet
2004;364:9432.

Linehan MM, Comtois KA, Brown MZ, Heard HL, Wagner A. Suicide Attempt Self-Injury Interview
(SASII): Development, reliability, and validity of a scale to assess suicide attempts and intentional
self-injury. Psychological Assessment 2006;18:303–312. [PubMed: 16953733]

Linehan MM, Comtois KA, Murray AM, Brown MZ, Gallop RJ, Heard HL, Korslund KE, Tutek DA,
Reynolds SK, Lindenboim N. Two-Year Randomized Controlled Trial and Follow-up of Dialectical
Behavior Therapy vs Therapy by Experts for Suicidal Behaviors and Borderline Personality Disorder.
Archives of General Psychiatry 2006;63:757–766. [PubMed: 16818865]

Linehan MM, Dimeff LA, Reynolds SK, Comtois KA, Welch SS, Heagerty P, Kivlahan DR. Dialectal
behavior therapy versus comprehensive validation therapy plus 12-step for the treatment of opioid
dependent women meeting criteria for borderline personality disorder. Drug and Alcohol Dependence
2002;67:13–26. [PubMed: 12062776]

Linehan MM, Schmidt H III, Dimeff LA, Craft JC, Kanter J, Comtois KA. Dialectical behavior therapy
for patients with borderline personality disorder and drug-dependence. American Journal of
Addiction 1999;8:279–292.

Loranger, AW. International Personality Disorder Examination (IPDE) Manual Cornell Medical Center.
White Plains; NY: 1995.

Marino MF, Zanarini MC. Relationship between EDNOS and its subtypes and borderline personality
disorder. International Journal of Eating Disorders 2001;29:349–353. [PubMed: 11262516]

Nagata T, Kawarada Y, Kiriike N, Iketani T. Multi-impulsivity of Japanese patients with eating disorders:
primary and secondary impulsivity. Psychiatry Research 2000;94:239–250. [PubMed: 10889288]

O’Brien KM, Vincent NK. Psychiatric Comorbidity in Anorexia and Bulimia Nervosa: nature,
prevalance, and causal relationships. Clinical Psychology Review 2003;23:57–74. [PubMed:
12559994]

Skodol A, Oldham J, Hyler S, Kellman H, Doidge N, Davies M. Comorbidity of DSM-III eating disorders
and personality disorders. International Journal of Eating Disorders 1993;14:403–416. [PubMed:
8293022]

Svirko E, Hawton K. Self-injurious behavior and eating disorders: The extent and nature of the
association. Suicide and Life-Threatening Behavior 2007;37:409–421. [PubMed: 17896881]

Weissman MM, Bothwell S. Assessment of social adjustment by patient self-report. Archives of General
Psychiatry 1976;33:1111–1115. [PubMed: 962494]

Yen S, Shea T, Pagano M, Sanislow CA, Grilo CM, McGlashan TH, Skodol AE, Bender DS, Zanarini
MC, Gunderson JG, Morey LC. Axis I and Axis II disorders as predictors of prospective suicide
attempts: Findings from the Collaborative Longitudinal Personality Disorders Study. Journal of
Abnormal Psychology 2003;112:375–381. [PubMed: 12943016]

Zanarini MC, Frankenburg FR, Dubo ED, Sickel AE, Trikha A, Levin A, Reynolds V. Axis I comorbidity
of borderline personality disorder. American Journal of Psychiatry 1998;155:1733–1739. [PubMed:
9842784]

Zanarini MC, Frankenburg FR, Hennen J, Reich D, Silk KR. Axis I comorbidity in patients with
borderline personality disorder: 6-year follow-up and prediction of time to remission. American
Journal of Psychiatry 2004;161:2108–2114. [PubMed: 15514413]

Zimmerman M, Mattia JI. Axis I diagnostic comorbidity and borderline personality disorder.
Comprehensive Psychiatry 1999;40:245–252. [PubMed: 10428182]

Chen et al. Page 8

Psychiatry Res. Author manuscript; available in PMC 2010 November 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chen et al. Page 9
Ta

bl
e 

1

Su
ic

id
e 

at
te

m
pt

s, 
no

n-
su

ic
id

al
 se

lf-
in

ju
ry

, t
yp

es
 o

f n
on

-e
at

in
g 

di
so

rd
er

 A
xi

s I
 d

is
or

de
rs

, n
um

be
r o

f n
on

-e
at

in
g 

di
so

rd
er

 A
xi

s I
 a

nd
 II

 d
is

or
de

rs
, a

nd
 G

lo
ba

l
A

dj
us

tm
en

t S
co

re
 am

on
g B

or
de

rli
ne

 P
er

so
na

lit
y D

is
or

de
r (

B
PD

) w
om

en
 w

ith
 cu

rr
en

t A
no

re
xi

a N
er

vo
sa

 (A
N

), 
B

ul
im

ia
 N

er
vo

sa
 (B

N
), 

B
in

ge
-E

at
in

g D
is

or
de

r
(B

ED
) o

r a
ny

 c
ur

re
nt

 e
at

in
g 

di
so

rd
er

s (
ED

s)
 o

r w
ith

ou
t a

ny
 E

D
s

B
PD

 w
ith

ou
t c

ur
re

nt
 E

D
s

B
PD

 w
ith

 c
ur

re
nt

 E
D

s

(N
=1

11
)

A
N

 (N
=9

)
B

N
 (N

=8
)

B
E

D
 (N

=7
)

A
ny

 E
D

 (N
=2

4)
N

%
N

%
N

%
N

%
N

%

Su
ic

id
e 

at
te

m
pt

sa
 

0
49

44
3

33
0

0
3

42
6

25
 

1
28

25
1

11
1

13
2

29
4

17
 

2+
34

31
5

56
7

87
2

29
14

58
Se

lf-
In

ju
ry

a
 

0
37

33
1

11
2

25
2

29
5

21
 

1
9

8
0

0
0

0
2

29
2

8
 

2+
65

59
8

89
6

75
3

43
17

71
A

xi
s I

 d
is

or
de

rs
 

M
oo

d
72

65
.5

8
88

.9
6

75
6

85
.6

20
83

 
A

nx
ie

ty
76

68
.5

7
77

.8
8

10
0

6
85

.7
21

88
 

SA
 &

 D
b

49
46

.2
7

77
.8

3
37

.5
4

57
.1

14
58

 
Ps

yc
ho

tic
18

16
.2

4
44

.4
0

0
1

14
.3

5
21

 
So

m
at

iz
at

io
n

4
3.

7
2

22
.2

1
12

.5
2

33
.3

5
21

M
c

SD
M

SD
M

SD
M

SD
M

SD
# 

A
xi

s I
 d

is
or

de
rs

2.
6

1.
5

5.
2

2.
2

3.
1

1.
5

4.
3

2.
1

4.
3

2.
1

# 
A

xi
s I

I d
is

or
de

rs
1.

5
0.

9
1.

9
0.

9
1.

9
0.

8
1.

7
0.

8
1.

8
0.

8
G

A
Sd

41
.3

9.
6

39
. 0

7.
1

38
.9

7.
7

36
.0

15
.3

38
.1

9.
0

a ov
er

 th
e 

la
st

 y
ea

r

b Su
bs

ta
nc

e 
A

bu
se

 a
nd

 D
ep

en
de

nc
e

c M
=M

ea
n

d G
A

S=
gl

ob
al

 a
dj

us
tm

en
t s

co
re

 ra
ng

in
g 

fr
om

 0
 to

 1
00

, w
ith

 h
ig

he
r s

co
re

s i
nd

ic
at

in
g 

be
tte

r f
un

ct
io

ni
ng

.

Psychiatry Res. Author manuscript; available in PMC 2010 November 30.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chen et al. Page 10
Ta

bl
e 

2

H
ie

ra
rc

hi
ca

l r
eg

re
ss

io
n 

re
su

lts
 fo

r r
ec

ur
re

nt
 su

ic
id

e a
tte

m
pt

, s
el

f-
in

ju
ry

, a
nd

 h
ig

he
st

 le
th

al
ity

 o
f s

ui
ci

de
 at

te
m

pt
 o

r s
el

f-
in

ju
ry

 w
ith

 ag
e,

 ty
pe

 o
f A

xi
s I

 d
is

or
de

r
an

d 
cu

rr
en

t A
N

, B
N

 o
r B

ED
 a

s p
re

di
ct

or
s.

Su
ic

id
e 

A
tte

m
pt

Se
lf-

In
ju

ry
H

ig
he

st
 L

et
ha

lit
y 

of
 su

ic
id

e 
A

tte
m

pt
or

 S
el

f-I
nj

ur
y

V
ar

ia
bl

e
N

R2a
O

Rb
95

th
CI

c
N

R2
O

R
95

th
CI

Δ 
R2d

βe

B
lo

ck
 1

:
0.

02
0.

17
0.

00
 

A
ge

1.
01

0.
95

–1
.0

7
0.

88
**

*
0.

83
–0

.9
4

−0
.0

1
B

lo
ck

 2
:

0.
24

0.
38

0.
20

 
M

oo
d 

D
is

or
de

rs
0.

72
0.

26
– 

2.
01

2.
81

0.
99

 –
7.

99
−0

.0
03

 
A

nx
ie

ty
 D

is
or

de
rs

1.
17

0.
43

– 
3.

18
1.

44
0.

52
–3

.9
6

−0
.0

02
 

Su
bs

ta
nc

e 
A

bu
se

 &
 D

ep
en

de
nc

e
0.

23
**

0.
09

 –
0.

62
0.

12
**

*
0.

04
–0

.3
3

−0
.4

0**
*

 
Ps

yc
ho

tic
 D

is
or

de
rs

1.
70

0.
58

 –
 4

.9
5

0.
36

0.
10

–1
.3

0
0.

14
 

So
m

at
iz

at
io

n 
D

is
or

de
rs

34
.9

1**
3.

35
– 

45
2.

70
1.

21
0.

19
–7

.5
6

0.
21

*
B

lo
ck

 3
:

0.
33

0.
45

0.
22

 
A

no
re

xi
a 

N
er

vo
sa

3.
04

0.
56

–2
6.

47
15

.3
5*

1.
29

–1
82

.9
8

0.
06

 
B

ul
im

ia
 N

er
vo

sa
18

.6
6*

1.
78

 –
19

5.
41

0.
62

0.
09

–4
.0

6
−0

.1
3

 
B

in
ge

-E
at

in
g 

D
is

or
de

r
0.

36
0.

02
 –

 6
.0

8
0.

26
0.

03
–2

.0
6

−0
.0

3

a N
R 

2 =
 N

ag
el

ke
rk

e’
s R

 sq
ua

re
d 

w
hi

ch
 e

st
im

at
es

 st
re

ng
th

 o
f a

ss
oc

ia
tio

n 
be

tw
ee

n 
pr

ed
ic

to
rs

 in
 e

ac
h 

st
ep

 fo
r t

he
 h

ie
ra

rc
hi

ca
l l

og
is

tic
 re

gr
es

si
on

.

b O
R=

O
dd

s R
at

io
 w

hi
ch

 is
 a

n 
es

tim
at

e 
of

 e
ff

ec
t s

iz
e 

fo
r e

ac
h 

pr
ed

ic
to

r f
ro

m
 th

e 
fin

al
 h

ie
ra

rc
hi

ca
l l

og
is

tic
 re

gr
es

si
on

 m
od

el
 g

en
er

at
ed

.

c 95
th

 C
I =

 9
5t

h  
C

on
fid

en
ce

 In
te

rv
al

 fo
r e

ac
h 

pr
ed

ic
to

r f
ro

m
 th

e 
fin

al
 h

ie
ra

rc
hi

ca
l l

og
is

tic
 re

gr
es

si
on

 m
od

el
 g

en
er

at
ed

.

d R2
 =

in
di

ca
te

s t
he

 a
m

ou
nt

 o
f v

ar
ia

nc
e 

ac
co

un
te

d 
fo

r b
y 

ea
ch

 a
dd

iti
on

al
 st

ep
 in

 th
e 

hi
er

ar
ch

ic
al

 li
ne

ar
 re

gr
es

si
on

.

e β
 =

st
an

da
rd

iz
ed

 b
et

a 
es

tim
at

es
 fo

r t
he

 fi
na

l h
ie

ra
rc

hi
ca

l l
in

ea
r r

eg
re

ss
io

n 
m

od
el

 g
en

er
at

ed
 a

re
 p

re
se

nt
ed

 a
s a

n 
es

tim
at

e 
of

 e
ff

ec
t s

iz
e.

* P<
0.

05
,

**
P<

0.
01

,

**
* P<

0.
00

1

Psychiatry Res. Author manuscript; available in PMC 2010 November 30.



N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

Chen et al. Page 11
Ta

bl
e 

3

H
ie

ra
rc

hi
ca

l l
in

ea
r r

eg
re

ss
io

n 
re

su
lts

 fo
r n

um
be

r o
f c

ur
re

nt
 n

on
-e

at
in

g 
di

so
rd

er
 A

xi
s I

 d
is

or
de

rs
, n

um
be

r o
f n

on
-B

or
de

rli
ne

 P
er

so
na

lit
y 

D
is

or
de

r A
xi

s I
I

di
so

rd
er

s a
nd

 G
lo

ba
l A

dj
us

tm
en

t S
co

re
s w

ith
 a

ge
 a

nd
 c

ur
re

nt
 A

no
re

xi
a 

N
er

vo
sa

, B
ul

im
ia

 N
er

vo
sa

 o
r B

in
ge

-E
at

in
g 

D
is

or
de

r a
s p

re
di

ct
or

s.

N
um

be
r 

of
 A

xi
s I

 d
is

or
de

rs
N

um
be

r 
of

 A
xi

s I
I d

is
or

de
rs

G
lo

ba
l A

dj
us

tm
en

t S
co

re
s

V
ar

ia
bl

e
ΔR

2a
βb

ΔR
2

β
ΔR

2
β

B
lo

ck
 1

:
0.

00
3

0.
01

1
0.

00
9

 
A

ge
0.

01
0.

15
−0

.1
2

B
lo

ck
 2

:
0.

18
8

0.
04

9
0.

03
2

 
C

ur
re

nt
 A

no
re

xi
a 

N
er

vo
sa

0.
39

**
*

0.
14

−0
.0

7
 

C
ur

re
nt

 B
ul

im
ia

 N
er

vo
sa

0.
08

0.
14

−0
.0

8
 

C
ur

re
nt

 B
in

ge
-E

at
in

g 
D

is
or

de
r

0.
22

**
0.

07
−0

.1
2

a R2
 =

in
di

ca
te

s t
he

 a
m

ou
nt

 o
f v

ar
ia

nc
e 

ac
co

un
te

d 
fo

r b
y 

ea
ch

 a
dd

iti
on

al
 st

ep
 in

 th
e 

hi
er

ar
ch

ic
al

 li
ne

ar
 re

gr
es

si
on

.

b β
 =

 st
an

da
rd

iz
ed

 b
et

a 
es

tim
at

es
 fo

r t
he

 fi
na

l h
ie

ra
rc

hi
ca

l l
in

ea
r r

eg
re

ss
io

n 
m

od
el

 g
en

er
at

ed
 a

re
 p

re
se

nt
ed

 a
s a

n 
es

tim
at

e 
of

 e
ff

ec
t s

iz
e.

* P<
0.

05
,

**
P<

0.
01

,

**
* P<

0.
00

1

Psychiatry Res. Author manuscript; available in PMC 2010 November 30.


