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Abstract
Overdose is a leading cause of death among illicit drug users. 924 injection drug users (IDUs) in
Baltimore, Maryland, were interviewed to characterize overdose events and determine the
circumstances under which they lead to drug treatment. Overall, 366 (39.7%) reported at least one
non-fatal drug overdose. Most (96.2%) used heroin on the day of their last overdose and almost
half (42.6%) used heroin and alcohol but few (4.1%) used tranquilizers or benzodiazepines. Five
percent were in drug treatment when the overdose occurred and 7.1% had been incarcerated two
weeks prior. One in four IDUs (26.2%) sought drug treatment within 30 days after their last
overdose of whom 75% enrolled. Speaking with someone about drug treatment after the overdose
was associated with treatment seeking (AOR 5.22; 95% CI: 3.12, 8.71). Family members were the
most commonly cited source of treatment information (53.7%) but only those who spoke with
spouses, crisis counselors and hospital staff were more likely to seek treatment. Not being ready
for treatment (69.6%) and not viewing drug use as a problem (30.7%) were the most common
reasons for not seeking treatment and being placed on a waiting list was the most common reason
for not subsequently enrolling in treatment (66.7%). Of the IDUs treated by emergency medical
technicians, emergency room staff, or hospital staff, only 17.3%, 26.2% and 43.2% reported
getting drug treatment information from those sources, respectively. Interventions that provide
drug treatment information and enhance motivation for treatment in the medical setting and
policies that reduce barriers to treatment entry among motivated drug users are recommended.

1. Introduction
Overdose is a leading cause of death among illicit drug users (Gossop et al., 2002; Hser et
al., 2001; Oppenheimer et al., 1994; Perucci et al., 1991; van Ameijden et al., 1999; Vlahov
et al., 2004). Baltimore City has one of the highest overdose mortality rates in the U.S.,
estimated at 56.4 per 100,000 in 2002 (Substance Abuse and Mental Health Services
Administration, 2004). In addition to fatal drug overdoses, 25–68% of injection drug users
(IDUs) report ever experiencing a non-fatal overdose (Bennett and Higgins, 1999; Darke et
al., 1996a; Latkin et al., 2004; Powis et al., 1999; Seal et al., 2001; Sergeev et al., 2003;
Tobin and Latkin, 2003) and high rates of overdose-related morbidity have been
documented (Warner-Smith et al., 2002). Variations in estimates of non-fatal overdose can
be attributed to differences in the prevalence of overdose risk factors which include
injection, polydrug use, and re-initiation of drug use after periods of abstinence (e.g. after
incarceration or drug treatment) (Darke and Hall, 2003).
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Rates of emergency medical response to overdose and witnesses’ attempts to revive the
victim have been described elsewhere (Bennett and Higgins, 1999; Darke et al., 1996b;
Davidson et al., 2002; McGregor et al., 1998; Sergeev et al., 2003; Tobin et al. 2005; Tracy
et al., 2005). Less is known about whether the overdose event serves as an impetus for
entering drug treatment or other changes in drug use behaviors. A study among IDUs in
Baltimore found an association between recent non-fatal overdose and enrollment in
detoxification treatment but could not establish temporality of the exposure and outcome
(Schutz et al., 1994). In Sydney, Australia, 11% of overdose victims interviewed one week
after overdose said they planned to seek drug treatment and an additional 34% said they
would “try to stop” using drugs or “definitely stop completely”; however, the sample size
(n=48) and response rate (34%) were low and the researchers did not follow participants to
see who entered treatment (Zador et al., 2001). Another study of 138 overdose patients
treated in a Swiss emergency room (ER) noted that more than 60% received no referral to
drug treatment (Cook et al., 1998), suggesting that a valuable opportunity for referral had
been lost.

Beyond description of non-fatal overdose experiences and likelihood of entering treatment,
the primary purpose of this study was to identify factors that facilitate and impede using the
overdose event to trigger treatment seeking and entry and to quantify “missed opportunities”
for health care providers to provide drug treatment information following the drug overdose.

2. Methods
2.1. Study population

This study was conducted in the AIDS Link to Intravenous Experiences (ALIVE) study, a
prospective cohort study of the natural history of HIV-1 infection among IDUs in Baltimore,
Maryland; as described in detail elsewhere (Anthony et al., 1991; Vlahov et al., 1991).
Briefly, 2960 IDUs were recruited between 1988 and 1989 via extensive community
outreach efforts and word-of-mouth. Eligible participants were ≥18 years of age, reported
injecting illicit drugs within the previous 11 years, and were AIDS-free at enrollment. In
1994 and 1998 and 2000, an additional 419, 246 and 50 participants, respectively, were
recruited. Once enrolled, participants returned to the study clinic semiannually for
interviews on sexual and drug use behaviors, medical history and health care utilization, as
well as a physical examination and serological testing for HIV antibodies. The Johns
Hopkins Bloomberg School of Public Health Committee on Human Research approved the
study and all participants provided voluntary informed consent.

2.2. Overdose module
Between August 1, 2003 and September 30, 2004, all ALIVE participants who returned for a
regularly scheduled semiannual study visit completed a one-time, interviewer-administered
questionnaire regarding their drug overdose experiences. Participants were first asked
whether they had ever overdosed. Those who did received specific questions regarding the
circumstances surrounding their most recent overdose. For the purposes of the study,
overdose was defined as “a situation where, after using, you or another person passed out
and couldn’t wake up. The lips of the person who overdosed might have turned blue and
their breathing was very slow or stopped.” Specific questions included the environment in
which their most recent overdose occurred, substances used, whether they received medical
treatment and what factors they perceived as contributing to the overdose. Participants were
also asked about sources of information about entering drug treatment after their most recent
overdose, whether they sought drug treatment in the 30 days following the event, whether
they subsequently initiated treatment and the interval before starting to use drugs again. The
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questionnaire was structured with closed-ended, categorical responses and was piloted for
content and length in a group of 15 ALIVE study volunteers during April 2003.

2.3. Statistical analysis
Descriptive statistics were used to characterize the demographics, drug use histories and
overdose histories of the overall study population. Subsequent analyses were limited to
participants who reported ever having an overdose. We used frequency distributions to
characterize non-exclusive categorical responses to questions regarding circumstances of the
overdose. We also calculated the proportion of IDUs who sought drug treatment in the 30
days following their overdose, as well those who said they talked about drug treatment with
someone after their last overdose. This latter category was further broken down into several
non-exclusive sources of drug treatment information (e.g., family member, crisis counselor,
hospital staff).

Univariate logistic regression was used to identify exposures associated with recent
overdose (<1 year), drug treatment seeking after overdose, treatment enrollment, and
reinitiation of drug use following overdose. We also examined differences between men and
women with regard to all reported circumstances preceding and following the most recent
overdose event. In each of these analyses, exposures significant at the p<0.10 level were
further explored using multiple logistic regression modeling to identify independent
associations (p<0.05).

To quantify missed opportunities to provide drug treatment information in the medical
setting, we calculated the percentage of IDUs who came in contact with a medical care
provider (i.e., emergency medical technicians (EMTs), ER staff, hospital staff) as a result of
their most recent overdose who did not report talking to that provider about drug treatment.

3. Results
The study population consisted of 924 subjects, of whom the majority was African
American (92.9%) and male (67.1%). Median age was 47 years (IQR: 43–52). The median
duration of injection career was 23 years (IQR: 17–31). Thirty-four percent had injected
drugs in the prior 6 months; of the non-injectors, all had used heroin, cocaine or crack in the
prior 6 months. Participants had undergone a median of 19 study visits (IQR: 13–27).

3.1. Circumstances of most recent overdose
Overall, 368 participants (39.8%) reported ever having an overdose. Two of these
participants denied taking any drugs other than alcohol on the day of overdose and were
dropped from further analysis. Among the remaining 366 participants, the median number of
lifetime overdoses was 2 (IQR: 1–4). For most participants (92.3%) it had been more than
one year since their last overdose. The 7.7% who overdosed within the past year were more
likely to be African American, report that their most recent overdose took place while alone,
and to believe the overdose was caused at least partially by lowered tolerance due to
abstinence. Among the 275 IDUs who could estimate the date of last overdose, median time
since overdose was 6.2 years (IQR: 3.1–10.6).

Notably, in the two weeks prior to their last overdose 26 IDUs (7.1%) reported being
incarcerated, 4 (1.1%) were in drug treatment and 19 (5.2%) were enrolled in a drug
treatment program when their overdose occurred. Of the 19, methadone maintenance was
the most commonly cited treatment modality (47.4%), followed by other outpatient
treatment programs (31.6%) and Narcotics Anonymous (31.6%). The vast majority of IDUs
were in the company of others at the time of their last overdose. More than half (58.5%)
were with a friend or acquaintance, 13.7% with a family member and 12.3% with a spouse
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or partner; however, 18.0% reported overdosing while alone. The location of last overdose
was most commonly someone else’s home (38.3%), followed by the IDUs’ own home
(30.6%), an abandoned house (16.9%), the street (6.3%) or a shooting gallery (4.1%).

Almost all participants (96.2%) reported heroin use on the day of the last overdose, with
53% reporting injecting heroin in combination with cocaine (speedball). Other drugs
included cocaine used alone (14.5%), crack (4.6%), marijuana (4.1%), tranquilizers
(including benzodiazepines) (3.8%) and methadone (1.9%). Approximately one-third
(36.9%) used only one drug on the day of last overdose and more than half (54.1%) used
two drugs. Almost all participants (97.8%) reported at least one drug taken by injection.
Slightly less than half (44.3%) reported using alcohol on the day of last overdose (median 4
drinks; IQR 4–8) and concomitant use of heroin and alcohol was common (42.6%).

Study participants were asked to identify any factors they perceived as contributing to their
last overdose. Drug strength was the most frequently cited perceived contributor (63.9%),
followed by drug quantity (51.6%), using alcohol and drugs together (37.2%), polydrug use
(excluding alcohol) (35.5%), being in poor health (13.7%) and not testing the drug before
using (12.3%). Only 9 participants (2.5%) reported intentional overdose.

Regarding medical response, 168 (45.9%) participants said an ambulance responded to their
last overdose and 122 (33.3%) went to an ER for treatment. Forty-four (12.0%) were
admitted to the hospital (median stay 2 days; IQR: 1–7).

Compared with men, women were less likely to report using alcohol (AOR=0.52; 95% CI:
0.32, 0.85), overdosing in the street (AOR=0.07; 95% CI: 0.01, 0.53), and overdosing in an
abandoned building (AOR=0.21; 95% CI: 0.09, 0.47) and more likely to report speedballing
(AOR=2.32; 95% CI: 1.43, 3.78).

3.2. Drug treatment seeking and enrollment after overdose
Table 1 shows 149 (40.7%) IDUs who reported that someone talked to them about drug
treatment following their most recent overdose. Drug treatment discussions occurred most
frequently with family members (53.7%) and friends (41.6%). Overall, 96 IDUs (26.2%)
sought drug treatment in the 30 days following their last overdose. Of the 149 IDUs who
reported talking to someone about drug treatment, 67 (45.0%) subsequently sought
treatment. In univariate analysis, the following characteristics were associated with drug
treatment seeking: talking with someone about drug treatment (OR=5.30, 95% CI: 3.19,
8.79), using alcohol on the day of the overdose (OR=1.93; 95% CI: 1.20, 3.09), being
attended by an ambulance (OR=1.98; 95% CI: 1.23, 3.17), treated in the ER (OR=1.74; 95%
CI: 1.08, 2.81) or admitted to the hospital (OR=2.42; 95% CI: 1.26, 4.63). In a multiple
logistic regression model, talking with someone about drug treatment (AOR=5.22; 95% CI:
3.12, 8.71) and alcohol use (AOR=1.83; 95% CI: 1.10, 3.05) were independently associated
with increased likelihood of seeking drug treatment after controlling for race (AOR=1.56;
95% CI: 0.55, 4.47) and sex (AOR=0.95; 95% CI: 0.54, 1.66).

When we further examined the specific source of drug treatment information, only those
who reported talking with a spouse or partner, a crisis counselor or hospital staff were
significantly more likely to seek drug treatment after adjusting for race and sex (Table 1).
Alcohol use was not independently associated with treatment seeking in any of the source-
specific analyses. Of the IDUs who reported that someone talked to them about drug
treatment, 44.6% reported talking to one source, 26.4% to two sources, 11.5% to three
sources and 17.6% to four or more sources. Getting information from more than one source
did not significantly increase the likelihood of seeking drug treatment.
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As noted above, for many IDUs it had been several years since their last overdose (median
6.2 years). To explore the possibility that differential recall biased our findings, we
compared the overdose characteristics of IDUs who were able to estimate the date of their
last overdose (n=275) to those who could not (n=91). In a univariate analysis, IDUs in the
latter group were less likely to recall using alcohol on the day of the overdose (34.7% vs.
47.6%, p=0.024), being attended by an ambulance (35.2% vs. 49.6%, p=0.018), talking to
someone about drug treatment (27.5% vs. 45.1%, p= 0.003) and seeking drug treatment
(17.6% vs. 29.1%, p=0.031). However, after excluding these IDUs from a second multiple
logistic regression analysis the findings were largely unchanged. Talking to someone about
treatment remained a significant predictor of treatment seeking (AOR=4.74; 95% CI: 2.67,
8.39) and those who spoke specifically to spouses or partners (AOR=4.69; 95% CI: 1.67,
13.19) or crisis counselors (AOR=4.14; 95% CI: 1.21, 14.10) remained significantly more
likely to seek treatment. Speaking with hospital staff retained a marginal association with
treatment seeking (AOR=2.43; 95% CI: 1.00, 5.91).

Table 2 shows that of the 270 IDUs (73.8%) who did not seek treatment after their most
recent overdose, not being ready for treatment (69.6%) and not viewing drug use as a
problem (30.7%) were the most commonly cited reasons for not seeking treatment. Systemic
barriers to treatment, such as cost and treatment availability, were less frequently cited. A
majority (75.0%) of those who sought drug treatment subsequently enrolled in treatment.
Among those who sought but did not initiate treatment, most (66.7%) said it was because
they were placed on a waiting list. Those who enrolled were more likely than those who did
not to have talked with someone about treatment after their overdose (AOR=4.07; 95% CI:
1.35, 12.29) and to cite low tolerance as contributing to the overdose (AOR=4.23; 95% CI:
1.16, 15.40), and less likely to cite drug contamination as a contributing factor (AOR=0.14;
95% CI: 0.03, 0.70), after controlling for sex (AOR=2.61; 95% CI: 0.78, 8.79) and race
(AOR=0.61; 95% CI: 0.06, 6.65).

A majority of IDUs started using drugs again on the same day as their overdose (28.1%) or
on the day following the overdose (36.6%); 9.0% reported no further use. These 9% were
more likely to have talked to someone about drug treatment after the overdose (AOR=2.60;
95% CI: 1.22, 5.54) but less likely to report using heroin only on the day of the overdose
(AOR=0.39; 95% CI: 0.18, 0.86) after controlling for sex (AOR=1.57; 95% CI: 0.74, 3.33)
and race (AOR=0.47; 95% CI: 0.15, 1.52). Those who reported seeking drug treatment
within 30 days of the overdose had a longer median time to re-initiation of drug use – within
the next week for those who sought treatment compared to the next day for those who did
not - and a larger proportion (19.8%) of those who sought treatment reported never using
drugs again compared to those who did not seek treatment (5.3%).

3.3. Missed opportunities to promote drug treatment
As seen in Figure 1, missed opportunities to provide drug treatment information in the
medical setting following overdose were frequent. Of the 168 IDUs who were attended by
an ambulance in response to their most recent overdose, 82.7% said they did not receive
information about drug treatment from an EMT. Similarly, 73.8% of the 122 IDUs who
visited an emergency room did not receive drug treatment information from ER staff, and
56.8% of the 44 hospitalized IDUs denied receiving drug treatment information from
hospital staff.

4. Discussion
This study found that nearly half of the IDUs we studied reported having ever experienced a
non-fatal overdose, which is consistent with the 25–68% range established by previous
studies conducted in the United States, United Kingdom, Australia and Russia (Bennett and
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Higgins, 1999; Darke et al., 1996a; Latkin et al., 2004; Powis et al., 1999; Seal et al., 2001;
Sergeev et al., 2003; Tobin and Latkin, 2003). Similar to other studies, the majority of
overdoses took place when someone else was present in a home setting, providing an
opportunity for bystander interventions. However, nearly one-fifth reported being alone the
last time they overdosed and 17% were in abandoned buildings, which lack telephones and
thus substantially reduce the likelihood of timely emergency response. The dangers of using
drugs under these circumstances should be emphasized in overdose prevention programs.

Only 16% of the IDUs in our study reported using drugs other than heroin but almost half
(43%) reported concomitant use of heroin and alcohol, making this combination an
important target for overdose prevention. Only 4% reported using tranquilizers or
benzodiazepines – a much lower level than the 18–43% reported in other studies (Darke et
al., 1996b; Powis et al., 1999; Seal et al., 2001) but consistent with the most recent data on
overdose mortality in Baltimore which found benzodiazepines present in only 4% of
overdose deaths (Substance Abuse and Mental Health Services Administration, 2004). This
suggests that Baltimore’s overdose prevention programs might not give the same attention
as other cities to benzodiazepine but allow greater emphasis on other more prevalent risk
factors (e.g., alcohol use). Other localities may find similar studies of overdose
characteristics useful for tailoring their overdose prevention programs.

Seven percent of the IDUs in our study were incarcerated during the two weeks prior to their
overdose. Re-initiation of drug use upon release from prison is an acknowledged risk factor
for fatal drug overdose (Bird and Hutchinson, 2003; Seaman et al., 1998). In Baltimore,
where 80% of those sentenced to prison have substantial substance abuse problems and at
least 40% have a history of injection drug use (Drug Strategies, 2000), drug treatment during
incarceration is sparse. Further, no comprehensive programs have been established to
provide incarcerants with overdose prevention information or links to drug treatment upon
release. Such information seems warranted.

Although infrequent, overdoses were reported among those in or recently released from drug
abuse treatment. These findings are consistent with reports of elevated overdose risk after
detoxification treatment (Seal et al., 2001; Strang et al., 2003) and immediately after
initiating or re-initiating methadone maintenance therapy (Caplehorn and Drummer, 1999;
Buster et al., 2002). With almost 22,000 substance abuse treatment admissions in Baltimore
in 2002, of which more than 15,000 involved heroin (Maryland Alcohol and Drug Abuse
Administration, 2003), overdose related to treatment is not trivial; it is important that drug
users admitted to treatment receive information on how to reduce their risk of overdose.
Specifically, treatment programs should inform participants that using heroin or other
opiates while on methadone increases the risk of overdose and that re-initiating drug use
after completion of, or withdrawal from, a drug treatment program increases overdose risk.
These messages emphasize abstinence from illicit drug use and are thus consistent with
treatment programs’ cessation goals. Studies that match Baltimore’s overdose mortality
records with drug treatment program admission records may help identify types of programs
that should be prioritized for overdose prevention interventions.

One quarter of the IDUs in this study sought drug treatment within 30 days after their most
recent overdose. These IDUs were significantly more likely than those who did not seek
treatment to report talking to someone about drug treatment after the overdose and most of
them (75%) successfully enrolled. Interestingly, the most commonly cited barriers to
seeking drug treatment (i.e., not ready for treatment, not viewing drug use as a problem)
reflect low motivation to change drug use behaviors while the most common barriers to
enrollment were of a systemic nature (e.g., treatment availability, cost). Reducing systemic
barriers to drug treatment for motivated IDUs and undertaking interventions to enhance
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motivation for others could transform the overdose event into a catalyst for drug treatment
enrollment.

Longabaugh and colleagues have deemed events that draw an association between substance
use and adverse health events “teachable moments” in which patients may be more
motivated to change their harmful behaviors (Longabaugh et al., 1995). Brief interventions
to enhance motivation after an alcohol–related event have been implemented in emergency
room and hospital settings with some success (D’Onofrio and Degutis, 2002; Dunn and
Ries, 1997; Gentilello et al., 1999; Longabaugh et al., 2001; Wright et al., 1998) but few
have extended this interventional approach to include drug-related events (Bernstein et al.,
1997). Future studies should evaluate whether motivational interventions administered in the
medical setting generally, and among overdose victims specifically, can increase motivation
to change drug use behaviors and improve the likelihood of drug treatment seeking and
enrollment. Optimal timing is that these interventions occur before, not after, release from
the emergency room or hospital as most IDUs in this study started using drugs again within
24–48 hours of their last overdose.

Unfortunately, opportunities to promote drug treatment among overdose victims are
frequently missed in the medical setting. About half of the IDUs we interviewed said an
ambulance responded to their last overdose, but only 17% said the EMTs talked to them
about drug treatment. The proportions that received treatment information from ER staff or
hospital staff were similarly low. While some of the missed opportunities among EMTs may
be attributed to patients’ lack of consciousness and the nature of the EMT’s role, which is to
stabilize and transfer the patient as quickly as possible, expanding the role of ER and
hospital personnel to – at a minimum – provide information on drug treatment appears
warranted. In this study, hospital staff and crisis counselors appeared particularly influential
in linking IDUs with drug treatment.

Several study limitations should be noted. First, since the median time since last overdose
was 6.2 years, it is possible that some participants could not recall the specific details of
overdose events that happened in the distant past. Comparison of past year overdoses to
those that occurred in the more distant past did not detect any differences that could be
attributed to recall bias. We did detect differential response patterns when comparing those
who were able to estimate the date of their last overdose with those who were not; however,
these differentials did not significantly affect our overall findings regarding the effect of
providing treatment information on treatment seeking. A possibility remains that those who
sought drug treatment following their last overdose were more likely to remember talking
with someone about treatment, thus exaggerating the influence of these interactions on
subsequent treatment seeking. It also should be noted that our study population was
predominantly older, African American drug users with a long history of drug use. Their
experiences may not be representative of dissimilar populations of drug users, particularly
younger users and new initiates.

In conclusion, we found that the prevalence of overdose among IDUs in Baltimore is similar
to frequencies reported elsewhere but that these overdoses had certain characteristics that
should be considered in the development of local overdose prevention programs. While it
does not appear that experiencing an overdose serves as a common impetus for seeking drug
treatment or otherwise changing drug use behaviors, the barriers to treatment identified by
our study may be amenable to interventions in the medical setting. At a minimum, there is
clearly a need for medical care providers to capitalize upon the contact with IDUs that
occurs after overdose to provide information on drug treatment that might be useful for
those individuals who are ready to seek treatment.
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Figure 1.
Missed Opportunities to Provide Drug Treatment Information after Overdose
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Table 2

Reasons for not seeking or enrolling in drug treatment after overdose

Did not seek treatment (n=270) Sought treatment but did not enroll (n=24)

# % # %

Not ready for treatment 188 69.6 9 37.5

Drug use isn’t a problem 77 30.7 2 8.3

Failed treatment before 59 21.9 6 25.0

Can’t afford treatment 43 15.9 9 37.5

Don’t think treatment will work 31 11.5 3 12.5

Preferred treatment not available 29 10.7 9 37.5

On a waiting list 23 8.5 16 66.7

Didn’t know where to go 23 8.5 4 16.7

Turned down 21 7.8 7 29.2

No program nearby 20 7.4 1 4.2

Other 25 9.3 5 20.8
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