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Prospective effects of traumatic event re-exposure and PTSD in
syringe exchange participants

Jessica M. Peirce, Robert K. Brooner, Ken Kolodner, Rebecca L. Schacht, and Michael S.
Kidorf
Johns Hopkins University School of Medicine, Baltimore, MD, USA

Abstract
Aim—Determine the effect of traumatic event re-exposure and PTSD symptom severity on
proximal drug use and drug abuse treatment-seeking in syringe exchange participants.

Design—Prospective longitudinal 16-month cohort study of new syringe exchange registrants
enrolled in a parent study of methods to improve treatment engagement.

Setting—Data were collected in a research van next to mobile syringe exchange distribution sites
in Baltimore, Maryland.

Participants—Male and female (N = 162) injecting drug users (IDUs) registered for syringe
exchange.

Measurements—Traumatic event re-exposure was identified each month with the Traumatic
Life Events Questionnaire. PTSD symptoms were measured with the Modified PTSD Symptom
Scale-Revised, given every four months. Outcome measures collected monthly were days of drug
use (heroin, cocaine) and drug abuse treatment-seeking behavior (interest, calls to obtain
treatment, treatment participation).

Findings—Each traumatic event re-exposure was associated with about 1 more day of cocaine
use after accounting for the previous month’s cocaine use [same month adjusted B(SE) = 1.16
(0.34); one month later: .99 (0.34)], while PTSD symptoms had no effect. Traumatic event re-
exposure increased interest in drug abuse treatment [same month adjusted odds ratios with 95%
confidence intervals = 1.34 (1.11–1.63)] and calling to obtain treatment [same month 1.58 (1.24–
2.01); one month later 1.34 (1.03–1.75)]. Each 10% increase in PTSD symptom severity was
associated with persistent increased interest in treatment [same month 1.25 (1.10–1.42); one
month later 1.16 (1.02–1.32); two months later 1.15 (1.02–1.30)] and calling to obtain treatment
[same month 1.16 (1.02–1.32)]. Neither traumatic events nor PTSD symptoms were associated
with participants receiving treatment.

Conclusions—Becoming exposed again to traumatic events among injecting drug users is
associated with an increase in cocaine use up to one month later, but drug use is not related to
post-traumatic stress disorder symptoms. Both traumatic event re-exposure and posttraumatic
stress disorder symptoms predict drug abuse treatment-seeking behavior for up to two months.

Introduction
Traumatic event exposure and posttraumatic stress disorder (PTSD) are common in injecting
drug users (IDUs). Nearly all IDUs report a lifetime history of traumatic events,1 and recent
data suggests that most are regularly re-exposed to traumatic events.2 Perhaps more
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importantly, about 25% of IDUs exposed to traumatic events subsequently meet diagnostic
criteria for PTSD.3–4 Despite the high rates of traumatic events and PTSD in this population,
comparatively little is known about their effects on the clinical outcomes of drug use and
drug abuse treatment-seeking.

PTSD has been associated with more drug use during and following a drug abuse treatment
episode, particularly when patients remain symptomatic for PTSD,5–7 although the diagnosis
has not consistently influenced response to drug abuse treatment,8 and the relationship in
out-of-treatment populations remains unexplored. While many epidemiological studies using
general population samples have shown that large-scale traumatic events are followed by
higher rates of drug use,9–16 others have shown no relationship17–20 or a negative
relationship.21–22 However, few of these studies employed prospective designs and results
from community samples may not generalize well to chronic drug users who are repeatedly
re-exposed to interpersonal traumatic events. The literature has nevertheless identified
several factors that might place trauma-exposed individuals at risk for increased drug use,
including severity of trauma-related psychiatric symptoms,23–26 greater lifetime exposure to
traumatic events,27 greater ongoing stress,28 and history of greater pre-trauma drug use,18 all
of which are characteristics of IDUs.

The possibility that PTSD and traumatic event exposure could be associated with drug abuse
treatment-seeking follows from the considerable evidence supporting a connection between
PTSD and higher rates of medical and psychiatric treatment-seeking,1,29–30 and between
generalized psychiatric distress and drug abuse treatment-seeking.31–33 Injecting drug users
who report that the extreme negative consequences of their drug use have prompted their
desire for treatment are popularly said to have hit “rock bottom,”34–36 which can be
associated with sustained remission.37 To the degree that traumatic event re-exposures are
perceived to be negative consequences of drug use, traumatic events are likely to increase
IDUs’ treatment interest and enrollment.

The present study uses a prospective design to examine the effects of traumatic event re-
exposure and PTSD symptoms on drug use and drug abuse treatment-seeking in a sample of
injecting opioid-dependent men and women (N = 162) recently registered in a syringe
exchange program. Participants in this 16-month study were assessed at intake and monthly
for new traumatic event exposure, drug use, and drug abuse treatment interest and
enrollment and for PTSD every four months. We hypothesized that PTSD symptoms and
new traumatic event exposure would be associated with higher rates of concurrent and
prospective drug use, and increased drug abuse treatment interest and enrollment.

Methods
Participants

The sample was drawn from new syringe exchange registrants in Baltimore, Maryland, USA
who consented to a parent study comparing strategies to increase drug abuse treatment
enrollment: 1) standard referral to drug abuse treatment; 2) referral with motivational
enhancement and treatment readiness counseling (Motivated Referral Condition; MRC); and
3) motivational enhancement and treatment readiness counseling with incentives for
attending counseling and enrolling in treatment (Motivated Referral Condition with
Incentives; MRC+I).38 The MRC+I participants were more likely to enter treatment and had
lower rates of heroin use than the other conditions. Inclusion criteria for the parent study
were: 1) newly registered at the syringe exchange program; 2) current opioid dependence; 3)
under 60 years old; 4) not in drug abuse treatment; and 5) absence of major mental illness or
severe cognitive impairment that interfered with understanding and completing study
procedures.38
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The current study includes a subset of the parent study participants. Measures for the current
study were administered from April 2004 through March 2007. Of 277 participants
consented during this time period, 197 completed the parent study intake and were
randomized to interventions. Participants were scheduled to attend one intake and 16
monthly follow-ups. Eighty-two percent (N = 162) of randomized participants attended at
least one follow-up; this group comprises the current cohort study sample. All study visits
occurred in a research vehicle parked near the syringe exchange vehicle at two distribution
sites in Baltimore.

The study sample was largely male (69%; n = 112), with an average age of 42 years (SEM
= .62). Most participants self-identified as Black (70%; n = 114), with the remainder
identifying as White (26%; n = 42) or other category (primarily multiracial; 4%; n = 6).
Most had a high school education (61%; n = 98), although few were employed (20%; n =
33). At intake, participants used heroin nearly every day [M(SEM)=27.83 (0.41) days in past
month] and all reported injecting. Participants used cocaine often [16.11 (0.92) days in past
month], with 85% of participants (n = 137) reporting that they inject cocaine. The study
sample differed from the participants who attended intake only (n = 35) in two respects. The
intake only group was more likely to endorse being White or an “other” category of race
[51% Black, 34% White, 14% other; χ2(2) = 8.05; p = 0.018] and reported fewer days of
cocaine use at intake [11.63(1.84); t(194) = −2.08; p = 0.039]. The current study sample did
not differ from the larger parent study sample38 on any demographic or drug use variable.

Measures
All participants completed intake assessments that included demographic information and a
full Addiction Severity Index (ASI).39 These were not repeated at follow-up.

Traumatic events and PTSD—The Traumatic Life Events Questionnaire (TLEQ)40 was
used to assess lifetime history of traumatic events at study intake, and new traumatic event
exposures at each monthly follow-up. The TLEQ probes for exposure to 22 specific
potential traumatic events and a 23rd “other” category, and includes questions to determine
whether the event meets DSM-IV-TR Criterion A(2) for PTSD (i.e., a response of extreme
fear, helplessness, or horror).41 All events reported here met Criterion A(2). The TLEQ is
considered a “gold standard” in traumatic event assessments,42–43 and appears to detect
traumatic events better than other measures in IDU populations.44 The TLEQ was modified
for follow-up administration by prefacing each event probe with “In the past 30 days…”
When a participant missed a follow-up, data was collected for the missing month(s) using a
timeline follow-back procedure45 at the next attended follow-up. This procedure helped to
minimize missing data. TLEQ data was collected for 83% of the follow-ups (2140 of 2592).
For analysis, the TLEQ provided a dichotomous measure of traumatic event re-exposure in a
given month (any exposure vs. none).

The Modified Posttraumatic Stress Scale-Revised (MPSS-R)46 was used to assess current
PTSD symptoms. It consists of 17 questions targeted to the 17 DSM-IV-TR symptoms, with
scales to rate intensity (0–3) and frequency (0–4) of each symptom, which are summed for a
total severity score. The MPSS-R has shown good reliability and validity in IDU
populations.47 The MPSS-R was administered at study intake, and was intended to be
readministered at follow-up months 4, 8, and 12. However, a participant who missed a
scheduled MPSS-R follow-up was administered the measure as written at the next attended
follow-up, and symptoms were tied to that month. Of 334 MPSS-R administrations during
the study, 77% were administered in the intended month, and an additional 14% within one
month, with the remainder administered up to 7 months later than intended. The total
severity score (range 0–119) was recoded into deciles (range 1–10) to facilitate the

Peirce et al. Page 3

Addiction. Author manuscript; available in PMC 2014 January 01.

$w
aterm

ark-text
$w

aterm
ark-text

$w
aterm

ark-text



interpretation of results, so that the outcomes are expressed as a function of a 10% increase
in PTSD symptom severity.

Drug use and drug abuse treatment-seeking outcomes—Participants were asked
at each follow-up about cocaine and heroin use using the following format: In the past 30
days, how many days did you use (drug)? Participants were asked the following three
questions to measure drug abuse treatment-seeking: 1) Are you interested in treatment at this
time? (or “Are you interested in further treatment at this time?” if already receiving
treatment); 2) In the past 30 days, have you called a treatment program for admission?; and
3) Did you participate in drug abuse treatment in the past 30 days? Data from missed follow-
ups were collected at the next scheduled follow-up using the time-line followback
procedure.

Statistical analyses
Design and analysis—The purpose of this cohort study was to determine the impact of
traumatic event re-exposure and PTSD symptoms on proximal drug use and drug abuse
treatment-seeking behaviors across short time frames up to 2 months, using data from intake
and 16 monthly follow-ups. All data were analyzed using IBM SPSS Statistics 18.0 for Mac.

Mixed-effects models48 (MIXED procedure) were used to analyze the relationship between
traumatic event and PTSD variables and each drug use outcome in the same month, one
month later, and two months later. Drug use outcomes were not normally distributed; the
distribution was largely flat, with bimodal peaks at 0 and 30 days of use. As a result, a
negative binomial distribution was specified in the analyses, with a first-order autoregressive
covariance matrix structure. Unadjusted analyses are presented as B(SE) with p-values.
Covariates used in subsequent analyses were chosen based on their known relationship to
either dependent or independent variables, including parent study treatment condition,
gender (i.e., women more likely to experience traumatic event re-exposure),2 minority status
(i.e., minorities less likely to enter drug abuse treatment)49 and age (i.e., treatment-seeking
increases with age).50 Because ongoing drug use seemed likely to mediate the effect of
traumatic event re-exposure and PTSD symptoms on drug use outcomes, adjusted models
[adj B(SE)] also included the time-varying covariate of the previous month’s days of drug
use.

Generalized Estimating Equations51 (GEE; GENLIN procedure) were used to determine
associations between traumatic event and PTSD variables and each treatment-seeking
outcome in the same month, one month later, and two months later. A binomial distribution
with logit link was specified. Unadjusted analyses are reported as odds ratios (OR) with 95%
confidence intervals (CI); subsequent analyses with covariates (treatment condition, gender,
minority status, age) are reported as adjusted odds ratios (AOR).

We also wished to examine a posteriori whether treatment participation mediated or
moderated the relationship between traumatic event exposure and PTSD symptoms and drug
use and treatment-seeking outcomes. In accordance with established guidelines for
mediational analyses,52 partial or full mediation was considered if traumatic events or PTSD
symptoms and drug use or treatment-seeking outcomes and treatment entry were all
significantly associated. Moderation was considered if the main effects were significant and
the interaction term of traumatic event or PTSD symptoms with treatment entry was
associated with drug use or treatment-seeking outcomes. Significant interaction terms were
explored with stratified analyses to compare the effect of traumatic event or PTSD
symptoms on outcomes in participants who reported past-month treatment with those who
denied past-month treatment at the follow-up.
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Missing data—All participants had intake data, although 2 were missing MPSS-R data
and 1 was missing ASI data. Of 2592 possible follow-ups (162 participants × 16 follow-
ups), 2140 had data on independent and dependent variables, with occasional missing data
points. For traumatic event re-exposure analyses, 2137, 1977, and 1825 observations were
available for the same month, one month later, and two months later, respectively. For
PTSD symptom analyses, 333, 321, and 310 observations were available for the same
month, one month later, and two months later, respectively. A GEE analysis determined that
neither of the parent study active treatment conditions were more likely to attend follow-ups
than the standard referral participants [MRC+I: AOR (95% CI) = 1.11 (0.48–2.57); MRC:
0.83 (0.37–1.83)] nor were any of the fixed covariates associated with follow-up attendance
[male gender: 0.48 (0.22–1.07); minority status: 0.97 (0.46–2.03); age: 0.98 (0.94–1.01)].

Results
Traumatic events and PTSD symptoms

At entry into the study, 91% of participants had experienced at least one qualifying
traumatic event in their lifetime, with the most common events being adult physical assault
(75%) and unexpected death of a loved one (58%). Re-exposure during the 16-month study
was very common, with 72% re-exposed at least once by the end of the study,2 and an
average of about 4 months in which re-exposure occurred [M(SEM) = 3.65 (0.33); range: 0–
16]. Average PTSD severity measured by MPSS-R scores at intake represented some
distress, but ranged widely [M(SEM) = 24.81 (2.18); range: 0–111]. The mean of all follow-
up MPSS-R scores was slightly lower [18.54 (1.29); range 0–107]. The majority of follow-
up MPSS-R scores fell in the first (25%) or second decile (33%), but all deciles were
populated.

Effects on drug use
Traumatic event re-exposure was associated with an increase of one day or more of cocaine
use in the same month and in the following month after adjustment for covariates including
previous month’s cocaine use (Table 1), which was not fully evident in the unadjusted
mixed models [same month B(SE) = 0.26 (0.37); one month 1.02 (0.37); two months 0.37
(0.38)]. In contrast, traumatic events were unrelated to days of heroin use, and the
unadjusted models had similar results [same month 0.15 (0.41); one month 0.70 (0.41); two
months −0.29 (0.42)]. PTSD symptom severity was not associated with days of cocaine use
in the adjusted models (Table 1) or in the unadjusted models [same month 0.29 (0.30); one
month 0.48 (0.29); two months 0.38 (0.27)]. PTSD symptom severity was related to an
increase of less than one day of heroin use in the unadjusted analyses [same month 0.79
(0.25); one month 0.82 (0.36); two months 0.11 (0.34)], which disappeared after adjustment
for gender, age, race, and previous month’s heroin use (Table 1).

Effects on treatment-seeking
As shown in Table 2, traumatic event re-exposure increased the odds of participants
reporting an interest in drug abuse treatment in the same month by 34%, although the effect
did not carry over to following months. The main effect of traumatic event re-exposure in
unadjusted models was nearly identical to the adjusted results [OR (95% CI); same month
1.33 (1.11–1.60); one month 1.11 (0.92–1.33); two months 0.95 (0.78–1.15)]. Traumatic
event re-exposure also increased the likelihood that participants reported calling about drug
abuse treatment in the same and following month, but not two months after the traumatic
event (Table 2). Again, the unadjusted model was nearly identical [same month 1.58 (1.24–
2.02); one month 1.34 (1.04–1.74); two months 1.07 (0.82–1.38)]. Traumatic events were
not associated with participants receiving drug abuse treatment in adjusted models within
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any time frame (Table 2). Unadjusted effects were very similar [same month 0.96 (0.81–
1.15); one month 1.34 (1.04–1.74); two months 1.07 (0.82–1.38)].

Each 10% increase in PTSD symptom severity was associated with a consistent 15–25%
increase in likelihood of participants reporting an interest in drug abuse treatment in the
same month and in the following two months (Table 2). Unadjusted models of the
relationship between PTSD symptom severity and interest in treatment were very similar
[same month 1.24 (1.10–1.40); one month 1.17 (1.04–1.33); two months 1.15 (1.03–1.28)].
Each 10% increase in PTSD symptom severity also increased the chance that a participant
called about treatment by 16%, but only in the same month (Table 2). Unadjusted models
were again similar [same month 1.16 (1.02–1.31); one month 1.14 (1.01–1.29); two months
1.11 (0.99–1.26)]. PTSD symptom severity was not associated with participants receiving
drug abuse treatment in either adjusted models (Table 2) or unadjusted models [same month
0.95 (0.84–1.07); one month 0.96 (0.85–1.09); two months 0.98 (0.87–1.12)].

Mediating and moderating effects of treatment participation
Since neither traumatic event re-exposure nor PTSD symptoms were associated with
treatment entry, the criteria to test for mediation were not met. Moderation criteria were met
for 2 of 12 drug use outcomes only. Specifically, treatment participation interacted with
traumatic event exposure on cocaine use in the same month and interacted with PTSD
symptom severity on heroin use one month later. Stratified analyses revealed that traumatic
event exposure was associated with a non-significant increase in cocaine use in participants
who had been in treatment [adj B(SE) = 0.64 (0.45); p = 0.155], but was associated with
almost two days more cocaine use in participants who had not been in treatment [1.68
(0.44); p < 0.001]. With a smaller number of observations, the association of PTSD
symptoms with heroin use one month later was not significant in either set of participants,
but the direction of change was different (treatment [−0.42 (0.37); p = 0.265] vs. no
treatment [0.36 (0.28); p = 0.206]).

Discussion
In this prospective study of injecting drug users newly registered to a community syringe
exchange program in Baltimore Maryland, new traumatic events, though not PTSD
symptoms, were associated concurrently and prospectively with increases in cocaine use,
even after accounting for ongoing drug use. Because this was the first study to prospectively
measure drug use in chronic IDUs before and after a traumatic event, it was uniquely
positioned to discover even subtle changes in drug use patterns. Although the absolute
magnitude of 1 more day of cocaine use in a month attributable to traumatic event re-
exposure may seem small, an average of 4 months of re-exposures during the course of the
study corresponds to a cumulative increase of 4 more days of cocaine per month—a 25%
increase in the already high base rate of cocaine use. The potential impact of this increase is
severe, given that cocaine use (and drug injection more generally) is associated with up to
14 times greater risk of mortality when compared to age and gender-matched populations,
with HIV/AIDS-related illnesses, overdose, and traumatic death as primary causes of
death.53–54 The absence of an effect on heroin use is likely related to restricted variability in
heroin use, characterized by the flat distribution that peaked at 0 and 30 days of use. Data
from the present study extends previous retrospective findings of increased alcohol and
marijuana use after a disaster,11, 15 and prospective reports showing that traumatic events are
more likely to facilitate drug use in people with higher rates of pre-trauma drug use.18

Although anecdotal and retrospective accounts have linked PTSD to drug use, the failure to
find a prospective relationship between PTSD severity and drug use is consistent with
several studies of drug users in treatment in which PTSD was not associated with amount or
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severity of drug use during or after treatment.8, 55 The absence of a direct relationship
between PTSD and drug use does not preclude a direct or indirect association with other
outcomes important for IDUs, such as employment or social support networks,8, 55–56 and
future studies should evaluate these alternative mechanisms.

The fact that traumatic event re-exposure and PTSD symptoms in this study were related to
increased desire for and efforts to obtain drug abuse treatment extends earlier work that
found relationships between psychiatric distress, including PTSD, and treatment-seeking
behaviors.30, 33 The absence of a corresponding increase in treatment enrollment is
concerning, but supported by findings that fewer than 50% of IDUs in the U.S. and around
the world are receiving drug abuse treatment.57–58 This discrepancy has been targeted
successfully in several studies focusing on presumed barriers to treatment entry (e.g.,
transportation, finances, and treatment waiting lists).59–61 Time is one element common to
all these barriers, and the increased motivation for treatment in the present study was also
time-limited, dropping to baseline levels within one to two months. Providing rapid access
to treatment during this brief window of opportunity may reduce the discrepancy between
treatment motivation and enrollment. Among the many benefits of drug abuse treatment is
the additional finding that it may also moderate the increase in drug use related to new
traumatic events or PTSD.

The study was limited by the use of a convenience sample that likely represents injecting
drug users in inner-city Baltimore, but which may not generalize well to non-urban samples
or samples from urban environments characterized by less community violence and
poverty.62 We also collected somewhat fewer PTSD measures over time than anticipated,
although the rate of follow-up attendance is consistent with other studies observing chronic
injecting drug users.63–64 Fewer observations and scores in the non-clinical range may have
limited our ability to find effects of PTSD symptoms alone and prevented us from modeling
the combined effects of traumatic events and PTSD symptoms on drug use and treatment-
seeking.

The primary strength of this study lies in the prospective evaluation of traumatic events and
PTSD symptoms that fluctuate over time. This design allowed for repeated observations
made independent of participant or interviewer assumptions about relationships; such
unbiased data appears more useful to scientific inquiry than anecdotal or retrospective
beliefs about these relationships.65 Indeed, the relatively common belief that PTSD
symptoms trigger drug use was not supported in this study, while new traumatic events do
appear to worsen drug use. Although other recent studies also failed to find a direct
relationship between PTSD and drug use, the high comorbidity of these two problems has
yet to be explained. The relationship may be indirect, in which PTSD increases risk of new
traumatic event exposures,66 which lead to increased drug use as found in the present study.
Future clinical and research attention should be focused on exploring potential indirect
relationships between traumatic event re-exposure, PTSD, and drug use, with the ultimate
goal of identifying targets for intervention.
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Table 1

Effects of traumatic event re-exposure and PTSD symptoms on days of drug use monthly over a 16-month
follow-up, presented as adjusted B(SE) with p-value (N = 162).

Same month One month later Two months later

Cocaine use (days)

Traumatic event re-exposure (yes/no) 1.16 (0.34) 0.99 (0.34) 0.39 (0.34)

p = 0.001 p = 0.004 p = 0.256

PTSD symptoms (deciles) −0.02 (0.17) −0.03 (0.21) 0.06 (0.21)

p = 0.895 p = 0.876 p = 0.772

Heroin use (days)

Traumatic event re-exposure (yes/no) 0.44 (0.39) −0.33 (0.40) −0.34 (0.40)

p = 0.266 p = 0.403 p = 0.391

PTSD symptoms (deciles) 0.22 (0.21) 0.12 (0.22) −0.32 (0.24)

p = 0.299 p = 0.590 p = 0.172

Note. Models were adjusted for study treatment condition, gender, age, race, and previous month’s drug use.
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Table 2

Effects of traumatic event re-exposure and PTSD symptoms on treatment-seeking over a 16-month follow-up
(N = 162).

Same month One month later Two months later

Interested in drug abuse treatment (yes/no)

Traumatic event re-exposure (yes/no) 1.34 (1.11 – 1.63)** 1.10 (0.91 – 1.34) 0.94 (0.76 – 1.15)

PTSD symptoms (deciles) 1.25 (1.10 – 1.42)** 1.16 (1.02 – 1.32)* 1.15 (1.02 – 1.30)*

Called about drug abuse treatment (yes/no)

Traumatic event re-exposure (yes/no) 1.58 (1.24 – 2.01)** 1.34 (1.03 – 1.75)* 1.06 (0.81 – 1.38)

PTSD symptoms (deciles) 1.16 (1.02 – 1.32)* 1.12 (0.99 – 1.27) 1.08 (0.95 – 1.23)

Received drug abuse treatment (yes/no)

Traumatic event re-exposure (yes/no) 0.96 (0.79 – 1.16) 0.99 (0.81 – 1.21) 1.00 (0.84 – 1.19)

PTSD symptoms (deciles) 0.95 (0.83 – 1.09) 0.97 (0.85 – 1.12) 0.98 (0.85 – 1.12)

*
p < .05

**
p < .01

Note. Models presented as adjusted odds ratios (AOR) with 95% confidence intervals (CI) and were adjusted for study treatment condition, gender,
age, and race.
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