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Abstract
Aim—The purpose of this study is to detail the course of substance use disorders (SUDs) over 10
years of prospective follow-up among patients with borderline personality disorder (BPD) and
axis II comparison subjects.

Design—This study uses data from the McLean Study of Adult Development (MSAD), a
multifaceted study of the longitudinal course of BPD using reliable repeated measures
administered every two years over a decade of prospective follow-up.

Setting—All subjects were initially inpatients at McLean Hospital in Belmont Massachusetts.

Participants—A total of 290 patients with BPD and 72 axis II comparison subjects were
assessed at baseline and five waves of follow-up.

Measurements—The Structured Clinical Interview for DSM-III-R Axis I Disorders (SCID-I),
the Revised Diagnostic Interview for Borderlines (DIB-R), and the Diagnostic Interview for DSM-
III-R Personality Disorders (DIPD-R) were administered six times. Generalized estimating
equations were used to assess longitudinal prevalence of SUDs. Kaplan–Meier analyses were used
to assess time-to-remission, recurrence, and new onsets of SUDs.

Results—The prevalence of SUDs among borderline patients and axis II comparison subjects
declined significantly over time, while remaining significantly more common among those with
BPD. Over 90% of borderline patients meeting criteria for a SUD at baseline experienced a
remission by 10-year follow-up. Recurrences and new onsets of SUDs were less common
(35-40% and 21-23%).

Conclusions—Remissions of alcohol and drug abuse/dependence among borderline patients are
both common and relatively stable. Results also suggest that new onsets of these disorders are less
common than might be expected.

Clinical experience suggests that substance use disorders (SUDS) are common among
patients with borderline personality disorder (BPD). Cross-sectional studies have found that
23-84% of borderline patients (median=65.1%) report meeting criteria for any substance use
disorder [1-7]. Cross-sectional studies have also found that 23.8-66% of borderline patients
report meeting criteria for alcohol abuse or dependence (median=47%) [5-13] and 19-87%
report meeting criteria for drug abuse or dependence (median=44.1) [5-13].

In addition, four longitudinal studies have assessed the prevalence of substance use disorders
in samples of criteria-defined borderline patients [14-17] Two of these studies were large-
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scale, follow-back studies of the long-term course of BPD in former inpatients [14,15]. The
first of these studies was Stone’s study of borderline patients who had initially been
hospitalized at the New York State Psychiatric Institute [14]. It was found that 14.7% met
criteria for alcoholism and 45.5% met criteria for drug abuse during the years since
discharge (mean of 16 years). The second of these studies was Paris’ study of former
inpatients at the Jewish General Hospital in Montreal, Canada [15]. At a mean of 27 years of
follow-up, it was found that 4.7% had active substance abuse.

The other two studies were prospective follow-up studies of former inpatients [16,17]. Links
and his colleagues assessed the point prevalence of alcohol and drug use disorders at a mean
of seven years after discharge from the psychiatric unit of one of four general hospitals in
Ontario, Canada [16]. It was found that 7.0% of the borderline patients met criteria for
alcoholism at the time of the interview and 5.3% met criteria for drug abuse at this point in
time.

The prevalence of alcohol abuse/dependence and drug abuse/dependence was studied over
six years of prospective follow-up in the McLean Study of Adult Development (MSAD)
[17]. It was found that the prevalence of both alcohol (50.3% at baseline and 11.4% at six-
year follow-up) and drug (46.6% at baseline and 12.9% at six-year follow-up) use disorders
declined significantly over time in patients with BPD. However, the prevalence of alcohol
abuse/dependence but not drug abuse/dependence remained significantly higher among
borderline patients than axis II comparison subjects. In addition, it was found that co-
occurring substance use disorders slowed time-to-remission of BPD more than any other
type of axis I disorder, including major depression and PTSD.

The current study, which is an extension of the MSAD study mentioned above, is the first
longitudinal study to assess the prevalence of these disorders over 10 years of prospective
follow-up in a large and well-defined sample of borderline patients and axis II comparison
subjects. It is also the first study to assess time-to-remission, time-to-recurrence, and time-
to-new onset of each of these substance use disorders in borderline patients (followed
prospectively for a decade).

Methods
The methodology of this study has been described in detail elsewhere [18]. Briefly, all
subjects were initially inpatients at McLean Hospital in Belmont, Massachusetts. Each
patient was first screened to determine that he or she: 1) was between the ages of 18-35; 2)
had a known or estimated IQ of 71 or higher; 3) had no history or current symptoms of
schizophrenia, schizoaffective disorder, bipolar I disorder, or an organic condition that could
cause psychiatric symptoms; and 4) was fluent in English.

After the study procedures were explained, written informed consent was obtained. Each
patient then met with a masters-level interviewer blind to the patient’s clinical diagnoses for
a thorough diagnostic assessment. Three semistructured diagnostic interviews were
administered. These diagnostic interviews were: 1) the Structured Clinical Interview for
DSM-III-R Axis I Disorders (SCID-I) [19], 2) the Revised Diagnostic Interview for
Borderlines (DIB-R) [20], and 3) the Diagnostic Interview for DSM-III-R Personality
Disorders (DIPD-R) [21]. The inter-rater and test-retest reliability of all three of these
measures have been found to be good-excellent [22,23].

At each of five follow-up assessments, separated by 24 months, axis I and II
psychopathology was reassessed via interview methods similar to the baseline procedures by
staff members blind to baseline diagnoses. After informed consent was obtained, our
diagnostic battery was readministered (with the SCID I focusing on the past two years and
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not as at baseline, lifetime axis I psychopathology). The follow-up interrater reliability
(within one generation of follow-up raters) and follow-up longitudinal reliability (from one
generation of raters to the next) of these three measures have also been found to be good-
excellent [22,23].

Definition of Remission, Recurrence, and New Onset of SUDs
We defined remission as any two-year period (any follow-up period) in which the criteria
for alcohol abuse/dependence or drug abuse/dependence were no longer met. We chose this
length of time at the start of the study to mirror our definitions of remission of BPD and its
constituent symptoms [18]. In addition, a recurrence or new onset was defined as any one-
month period in which the criteria for alcohol abuse/dependence or drug abuse/dependence
were met.

Statistical Analyses
Generalized estimating equations, with diagnosis and time of follow-up as main effects,
were used in longitudinal analyses of prevalence data. Tests of diagnosis by time
interactions were conducted. These analyses modeled the log prevalence, yielding an
adjusted risk ratio (RR) and 95% confidence interval (95%CI) for diagnosis and time.
Gender was also included in these analyses as a covariate as borderline patients were
significantly more likely than axis II comparison subjects to be female. Alpha was set at the
p<0.05 level, two-tailed.

The Kaplan-Meier product-limit estimator (of the survival function) was used to assess time-
to-remission of substance use disorders, time-to-recurrence of these disorders, and time-to-
new onsets. We defined time-to-remission of each of the two substance use disorders studied
as the follow-up period at which remission was first achieved. Thus, possible values for this
time-to-remission measure were 2, 4, 6, 8, or 10 years, with time=2 years for persons first
achieving a remission of the disorders studied during the first follow-up period, time=4
years for persons first achieving such a remission during the second follow-up period, etc.
We defined time-to-new onset in a like manner. However it should be noted that we were
studying two separate types of new onset. One is a new onset over the years of follow-up
that has as its risk set all subjects who did not meet current (past month) criteria for alcohol
or drug abuse/dependence at baseline. The other is a lifetime new onset and only includes in
its risk set those who did not have a lifetime diagnosis of alcohol or drug abuse/dependence
at baseline. We defined time-to-recurrence in a somewhat different manner (i.e., the number
of years after a remission had been achieved that recurrence first occurred). Thus, time-to-
recurrences were 2, 4, 6, or 8 years after first remission.

Results
Two hundred and ninety patients met both DIB-R and DSM-III-R criteria for BPD and 72
met DSM-III-R criteria for at least one non-borderline axis II disorder (and neither criteria
set for BPD). Of these 72 comparison subjects, 4% met DSM-III-R criteria for an odd
cluster personality disorder, 33% met DSM-III-R criteria for an anxious cluster personality
disorder, 18% met DSM-III-R criteria for a non-borderline dramatic cluster personality
disorder, and 53% met DSM-III-R criteria for personality disorder not otherwise specified
(which was operationally defined in the DIPD-R as meeting all but one of the required
number of criteria for at least two of the 13 axis II disorders described in DSM-III-R).

Baseline demographic data have been reported before [18]. Briefly, 77.1% (N=279) of the
subjects were female and 87% (N=315) were white. The average age of the subjects was 27
years (SD=6.3), the mean socioeconomic status was 3.3 (SD=1.5) (where 1=highest and
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5=lowest) [24], and their mean GAF score was 39.8 (SD=7.8) (indicating major impairment
in several areas, such as work or school, family relations, judgment, thinking, or mood).

In terms of continuing participation, 90.4% (N=309) of surviving patients were re-
interviewed at all five follow-up assessment points. More specifically, 91.9% of surviving
borderline patients (249/271) and 84.5% of surviving axis II comparison subjects (60/71)
were evaluated six times (baseline and five follow-up periods).

Table 1 details the prevalence of substance use disorders reported by borderline patients and
axis II comparison subjects over 10 years of prospective follow-up. As can be seen, a
significantly higher percentage of borderline patients than axis II comparison subjects
reported experiencing any substance use disorder, alcohol abuse/dependence, drug abuse/
dependence, and both alcohol and drug abuse/dependence. For both borderline patients and
axis II comparison subjects, the rates of these disorders declined significantly over time. No
interaction between diagnosis and time was found to be significant, indicating that the rates
of decline were similar for both groups of patients.

However as the risk ratios (RRs) for diagnosis and time in the table contain more fine
grained information, we believe that an example would be useful. As can be seen, about
62% of borderline patients (and about 46% of axis II comparison subjects) had a history of
any substance use disorder at the time of their index admission. By the time of their 10-year
follow-up, these prevalence rates had declined to about 14% and 8% respectively. The RR
of 1.65 indicates that borderline patients were about 1½ times more likely, at any follow-up
time, to report experiencing any substance use disorder as axis II comparison subjects. The
RR of 0.16 indicates that the chance of experiencing substance abuse or dependence over the
course of the study for all subjects considered together decreased by 84% ([1-0.16]×100%).

Figure 1 details the estimated rates of remission, recurrence, and new onsets of alcohol
abuse or dependence for borderline patients. As can be seen, about 92% of borderline
patients reporting this disorder at baseline (N=48) experienced a remission (N=37) by the
time of the 10-year follow-up. In terms of the stability of these remissions, 40% of
borderline patients reporting a remission of alcohol abuse or dependence reported a
recurrence (N=13) of this disorder. As can also be seen, about 23% of borderline patients
who did not report having alcohol abuse/dependence at baseline (N=242) reported a new
onset (N=48) of this disorder. (Note that the estimated rates of remission, recurrence, and
new onsets cannot be directly determined using the numbers presented above because of
censoring [i.e., subjects lost to follow-up].)

Figure 2 details the rates of remission, recurrence, and new onsets of drug abuse or
dependence among borderline patients. As can be seen, about 95% of borderline patients
reporting this disorder at baseline (N=51) experienced a remission (N=41) by the time of the
10-year follow-up. In terms of the stability of these remissions, 35% of borderline patients
reporting a remission of drug abuse or dependence reported a recurrence (N=10) of this
disorder. As can also be seen, about 21% of borderline patients who did not report having
drug abuse/dependence at baseline (N=239) reported a new onset (N=44) of this disorder.
(As noted above, estimated rates of remission, recurrence, and new onsets cannot be
determined using the numbers presented above because of censoring [i.e., subjects lost to
follow-up].)

However, it should be noted that 60.4% (29/48) of borderline patients reporting a new onset
of alcohol abuse or dependence during one of the study’s five follow-up periods actually had
met lifetime (but not current) criteria for alcohol abuse or dependence at baseline. In a like
manner, 56.8% (25/44) of borderline patients reporting a new onset of drug abuse/
dependence actually had met lifetime (but not current) criteria for drug abuse or dependence
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at baseline. Looked at another way, only 19 borderline patients (6.6%) developed a totally
new problem with alcohol over the 10 years of follow-up and the exact same number and
percent developed a totally new problem with drugs over the decade they were followed. It
should also be noted that only three of these 38 subjects (7.9%) met criteria for both alcohol
and drug abuse/dependence over the years of follow-up

Discussion
Five main findings have emerged from the results of this study. The first finding is that the
prevalence of each of these substance use disorders, which was about almost two times more
common than the prevalence of alcohol abuse/dependence [25] and almost five times the
prevalence of drug abuse/dependence [26] in the general population, declined significantly
over time for borderline patients (and axis II comparison subjects). More specifically, the
prevalence of any substance abuse/dependence declined 84% for borderline patients, the
prevalence of alcohol abuse/dependence declined 97%, the prevalence of drug abuse/
dependence declined 90%, and the prevalence of both alcohol and drug abuse/dependence
declined 98%. These findings are consistent with and extend the findings of our six-year
follow-up study of this sample [17].

The second finding is that both alcohol abuse/dependence and drug abuse/dependence were
significantly more common among borderline patients than among axis II comparison
subjects. More specifically, borderline patients were 21% more likely than axis II
comparison subjects to report alcohol abuse/dependence and 62% more likely to report drug
abuse/dependence. All told, borderline patients were 65% more likely than axis II
comparison subjects to report any substance abuse/dependence and 52% more likely than
axis II comparison subjects to report both alcohol and drug abuse/dependence. These
findings too are consistent with and extend the findings of our six-year follow-up study of
this sample [17].

The third finding is that over 90% of those borderline patients meeting criteria for alcohol
abuse/dependence and drug abuse/dependence at baseline experienced a remission by the
time of the 10-year follow-up. This is a new finding and lends hope to those treating
substance use disorders in patients with BPD. Not surprisingly, these remission rates are
substantially higher than those found in 8-10 year follow-up studies of subjects with primary
substance use disorders [27,28]. It is our impression that many of these cases involved
substance abuse rather than substance dependence—a pattern of disordered drinking that is
probably less severe than that found in those with primary substance use disorders.

The fourth finding is that recurrences of alcohol abuse/dependence and drug abuse/
dependence were less common than remissions among borderline patients with a recent
history of abusing substances. More specifically, 40% of borderline patients whose alcohol
disorder remitted later experienced a recurrence of problematic drinking. In a similar vein,
35% of borderline patients whose drug disorder remitted later experienced a recurrence of
drug abuse or dependence. This finding too is new but tempers somewhat the optimism
associated with the high rates of remission discussed above. Interestingly, our rate of
recurrence of alcohol abuse/dependence was almost identical to the 45% found by Vaillant
in an eight-year follow-up study of patients initially hospitalized for alcohol withdrawal
[29]. However, our recurrence rates of alcohol and drug abuse/dependence were
substantially lower than those found in a short-term follow-up study (18 months) of patients
initially hospitalized with alcohol and /or drug dependence [30]. It is not surprising that
recurrence rates of those with BPD and secondary SUDS would be lower than the
recurrence rates of those initially hospitalized for alcohol or drug dependence.
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The fifth finding is that new onsets of alcohol abuse/dependence and drug abuse/dependence
were relatively uncommon among borderline patients who did not meet criteria for alcohol
or drug abuse at baseline. More specifically, 20% of borderline patients who did not meet
criteria for alcohol abuse or dependence at baseline later developed a new onset of
problematic drinking and 21% of borderline patients who did not meet criteria for drug
abuse/dependence at baseline later developed a new onset of drug abuse or dependence.
These rates are similar to those found in a seven-year follow-up study of new onsets of
SUDS in patients with BPD [31]. It is also consistent with the rate of new onsets of alcohol
abuse/dependence found in a 10-year follow-up study of non-problem drinkers [32].

However, it is a new finding that about 60% of borderline patients with a new onset of
alcohol abuse or drug abuse over the years of follow-up had actually had a lifetime diagnosis
of the same disorder prior to their entry into the study. This suggests that these disorders
represent a recurrent but intermittent problem for some borderline patients. They also
suggest that a truly new SUD is uncommon for borderline patients followed prospectively
after an initial inpatient hospitalization, a finding that should be encouraging for clinicians
treating borderline inpatients who have no history of substance abuse.

Taken together, the results of this study suggest that there might be three subtypes of
borderline patients: those who never have had a substance use problem, those who have a
time-limited problem that they overcome, and those with an intermittent problem with
alcohol and/or drugs. Future studies are needed to determine the ways in which these types
of patients are similar and different. Future studies are also needed to determine what
treatment works best for different types of substance abusing borderline patients. Dialectical
behavior therapy (DBT) has been found to be more effective than a 12-step program plus the
supportive strategy of validation for women with BPD and opioid dependence [33].
However, it is not clear if DBT would be the most efficacious or cost-effective treatment for
borderline patients with a history of abusing rather than being dependent on alcohol or
drugs. It is also not clear if borderline patients with an alcohol problem would respond to the
same treatment as a borderline patient with drug abuse or dependence.

This study has three main limitations. The first is that all of the patients were seriously ill
inpatients at the start of the study. A second limitation is that about 90% of those in both
patient groups were in individual therapy and taking psychotropic medications at baseline
and about 70% were participating in each of these outpatient modalities during each follow-
up period [34]. Thus, it is difficult to know if these results would generalize to a less
disturbed group of patients or people meeting criteria for BPD who are not in treatment. A
third limitation is that we did not differentiate between abuse and dependence. Such a
distinction might well have had a clinically meaningful impact on our rates of remission,
recurrence, and new onsets.

The results of this study may lend encouragement to clinicians treating patients with
borderline personality disorder and co-occurring substance use disorders. Clearly, sustained
remissions of two years or more are common and totally new onsets of a substance use
problem are rare. However, the 30-40% rates of recurrence found in this study temper
somewhat the optimism engendered by our high rates of remission and relatively low rates
of completely new onsets in patients without a prior history of substance use disorders.
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Figure 1. Rates of Remission, Recurrence, and New Onsets of Alcohol Abuse/Dependence among
Borderline Patients over Ten Years of Prospective Follow-up
Note: Since a recurrence can only occur after a remission, there is no possibility of a
recurrence occurring at the 2-year follow up. Even though recurrences are displayed in this
figure at the 4, 6, 8, and 10-year follow-up periods, these recurrences are actually occurring
2, 4, 6, and 8 years after the remission.
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Figure 2. Rates of Remission, Recurrence, and New Onsets of Drug Abuse/Dependence among
Borderline Patients over Ten Years of Prospective Follow-up
Note: Since a recurrence can only occur after a remission, there is no possibility of a
recurrence occurring at the 2-year follow up. Even though recurrences are displayed in this
figure at the 4, 6, 8, and 10-year follow-up periods, these recurrences are actually occurring
2, 4, 6, and 8 years after the remission.
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