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Background: Suicide is a major public health concern, particularly among people who use illicit substances and/or non-prescribed medications.
Methods: The present study prospectively assessed the incidence and predictors of suicidal ideation
(SI) and suicide attempt (SA) among 868 substance-using patients over 12 months after receiving primary care within seven public primary care clinics.
Results: Participants reported a high incidence of SI (25.9%) and SA (7.1%) over the year following
primary care visits. Suicidality was elevated in patients who were female; lacked a high school diploma;
were unemployed; reported depression, anxiety, hallucinations, concentration difficulty, or violent behavior; used nicotine or stimulants; used the emergency department or mental health services in the
past 90 days; reported current quality-of-life impairment in mobility or usual activities; or reported
recent SI or lifetime SA at baseline. In multiple regression analyses, only past 30-day SI, any lifetime SA,
past 90-day violent behavior, and current impairment due to anxiety or depression at baseline uniquely
predicted SI or SA beyond other variables.
Conclusions: Results support the need for screening for suicidality among primary care patients who
use illicit substances and identify key subgroups of these patients who are at particularly elevated risk
for suicidality. (J Am Board Fam Med 2017;30:150 –160.)
Keywords: Anxiety, Depression, Follow-up Studies, Mental Health Services, Primary Health Care, Public Health,
Quality of Life, Regression Analysis, Street Drugs, Substance-Related Disorders, Suicidal Ideation, Suicide

Annually, over 40,000 people in the United States
die from suicide,1 and the annual rate of completed
suicides has increased by 24% over the past 15
years.2 Suicide is currently the 10th leading cause
of death and creates annual costs of $44 billion.3
Primary care providers are uniquely positioned to
address health concerns related to suicidality.
Three fourths of individuals who attempt or complete suicide interact with primary care providers in
the 6 months before their suicide or attempt,
whereas fewer than half receive psychiatric services
within the same time period.4

Unfortunately, little is known about the incidence and predictors of suicidality among primary
care patients who use substances. In the general
population, alcohol or drug use disorders increase
the risk for suicide by a factor of 10 to 145–7, and
the risk of suicidal ideation (SI) or suicide attempt
(SA) for individuals with substance use disorders is
only slightly lower than for individuals with mood
or anxiety disorders.8 Alcohol and drug use disorders themselves are increasingly common presenting problems in primary care9: people with alcohol
or drug use disorders have high rates of comorbid
health problems10 and are nearly twice as likely to
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ORIGINAL RESEARCH

Methods
Design Overview
This study is a secondary analysis of data from a
randomized clinical trial of screening, a brief intervention, and referral to treatment for substance use
in primary care.20,21 Participants (n ⫽ 868) received
a single brief intervention using motivational interviewing, typically on the same day as their primary
care appointments, with an attempted 10-minute
telephone booster 2 weeks later (n ⫽ 435) or enhanced care as usual (n ⫽ 433), consisting of substance use screening, a handout showing screening
results and associated risk factors, and a list of
referrals to substance abuse treatment services.
Participants usually completed screening and
baseline assessments on the same day as their primary care appointments. The screen included 2
items to assess use of illicit drugs and nonprescribed medications within the past 90 days. Baseline interviews further assessed eligibility criteria
and information about substance use, psychiatric
symptoms, and health-related impairment (described below). Measures were intentionally brief
to mirror those that could be implemented in primary care, and variables included for this analysis
were selected to represent the breadth of domains
assessed in the baseline interviews.
SI and SA were reassessed 3, 6, 9, and 12 months
after baseline primary care appointments. Inter-
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views were conducted in person whenever possible,
with phone interviews as a backup option. Interviewers received extensive training on all measures,
were observed during initial interviews to ensure
adherence, and attended weekly supervision meetings throughout the study that addressed assessment quality and adherence. Full details of the
study design and the main outcomes of the clinical
trial are presented elsewhere20,21; in brief, there
were no differences in substance use outcomes between treatment conditions, and both conditions
had small reductions in substance use during the
follow-up period compared with baseline. All participants provided written, informed consent. The
study was approved by institutional review and data
safety monitoring boards.
Sample
Participants were recruited from waiting rooms of
7 primary care clinics in King County, Washington. These clinics are part of a large, urban medical
center and are considered safety-net clinics in that
they serve a large number of patients who have a
low income and limited or no health insurance.
Few patients in this setting formally seek substance
use treatment, and many patients have several suicide risk factors (eg, high rates of physical and
psychiatric illness,22–24 low income and/or unemployment,25 homelessness, and previous SI and
SA23,26).
In addition to drug use within the past 90 days,
inclusion criteria included age ⱖ18 years, speaks
English, sixth-grade literacy, telephone or E-mail
access, and plans to continue receiving care at the
clinic. Exclusion criteria included formal substance
abuse treatment in the past month (excluding 12step groups such as Narcotics Anonymous), lifethreatening medical illness, severe cognitive impairment, active psychosis, and imminent suicidal
intent with a reported inability to control suicidal
impulses. Seven patients were deemed ineligible
before baseline because of imminent suicidal intent
and were instead linked with appropriate clinical
services; a full breakdown of other reasons for exclusion is available in the primary outcome study.21
Measures

Suicidality
SI and SA were assessed using 2 items from the
Addiction Severity Index-Lite (ASI)27 indicating
any serious SI in the past 30 days and any SA in
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interact with general medical providers than specialty mental health providers within a typical 12month period.11
Previous studies of substance-using populations
have found greater suicidality risk among individuals with co-occurring depression and other mental
health problems,5,12–14 heavier substance use,5,15–18
medical conditions,5 female sex,5,13,15 previous violent behavior,19 and a history of suicide attempts.13,15 However, suicidality among substanceusing primary care patients is understudied; most
studies typically focus more on alcohol than other
drugs, use cross-sectional designs, assess suicidality
retrospectively, or focus on community or specialty
addiction treatment populations rather than primary care. The aim of this study was to address
these gaps by prospectively characterizing the incidence and predictors of SI and SA over a 1-year
period after attending primary care appointments
for patients reporting use of illicit drugs or nonprescribed medications within the past 90 days.

Substance Use, Demographics, and Psychiatric Symptoms
The ASI assessed the frequency of alcohol, opiate,
sedative/hypnotic/tranquilizer, stimulant, marijuana, nicotine, hallucinogen, and other drug use
over the past 30 days. Participants estimated the
number of days among the past 30 that they used
each illicit or nonprescribed drug class; 2 dichotomous variables were computed for each class, indicating any use or daily use within the past 30 days.
ASI composite indices of alcohol and drug use
severity were also computed; scores ranged from 0
(lowest severity) to 1 (highest severity).
The ASI assessed demographic variables including age, sex, race, ethnicity, marital status, and
education. Psychiatric symptoms that did not directly result from substance use were measured on
the ASI via single-item questions assessing depression, anxiety, hallucinations, difﬁculty concentrating, and difﬁculty controlling violent behavior
within the past 30 days.

Drug Use Severity
The Drug Abuse Screening Test28 was administered at baseline to assess symptoms of nonalcohol
drug use disorders over the past 12 months. The
measure contains 10 yes/no items that are summed
to create a single index of drug use severity; it has
good reliability and criterion validity.28

Employment and Social Variables
Interviewers assessed at baseline whether participants experienced homelessness or incarceration
within the past 90 days and whether they received
welfare beneﬁts within the past 30 days. Electronic
state patrol records were reviewed for pending legal
charges.
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Clinical Services Use
Electronic medical records were reviewed from
state inpatient hospitals, the medical center where
the study took place, and state chemical dependency treatment facilities to assess emergency department, mental health, substance abuse, and outpatient medical treatment use within the past 90
days. Interviewers also assessed participation in 12step groups within the past 90 days.

Health-Related Quality of Life
The European Quality of Life Scale (EuroQol)29
assessed current health-related impairments in mobility, self-care, activities, pain, and anxiety/depression at baseline. Patients also rated their overall
perceived health status using a visual-analog health
scale (VAHS), from 0 (worst imaginable) to 100
(best imaginable).
Statistical Analyses
All analyses used binary outcomes reﬂecting any SI
or SA within the 12-month follow-up. Summary
variables were computed to reﬂect whether SI or
SA were present at least once over the full 12month follow-up. Outcomes were measured differently for SI (past 30 days) and SA (since the last
assessment) at each follow-up, and indicators were
computed to indicate whether any SI or any SA was
known to be present on at least 1 occasion, absent
throughout the entire follow-up period that was
assessed, or unknown because of missing followups. (SI was coded as missing if participants did not
endorse SI at any of the completed follow-ups and
missed one or more follow-up, in which case SI
within the past month in all 4 periods could not be
known. SA was coded as missing if participants did
not endorse SA at any of the completed follow-ups
and also did not complete the 12-month follow-up,
in which case SA over the full 12-month period
could not be known.)
Although it is not possible to deﬁnitively evaluate why follow-up data were missing, we examined
SI and SA at baseline as predictors of “missingness”
and found that missing follow-up SI data were
more common for participants without baseline SI
(18.1%) than for participants with baseline SI
(8.7%; P ⫽ .003); missing data were unrelated to
baseline SA. To address missing data, in all statistical analyses we used multiple imputation with
chained logistic regression equations,30 which re-
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one’s lifetime (baseline) or SA since the last research assessment (follow-ups). The threshold for
endorsing the SI item required that a patient “seriously considered a plan for taking his/her life.”
The SA item required at least 1 speciﬁc self-harming behavior with some intention of dying, regardless of the actual lethality of the method. For safety
purposes, patients who endorsed SI received additional risk assessment and were linked with appropriate clinical services during or after the interviews.

Results
Baseline Characteristics
Among the 868 patients with data at baseline,
12.1% endorsed SI within the past 30 days and
39.6% reported SA within their lifetime (Table 1;
predictors of SI within the past 30 days and SA over
the lifetime at baseline for this sample have been
reported elsewhere14). Table 1 presents other descriptive statistics including demographics, employment, social issues, psychiatric symptoms, suicidality, substance use, health care utilization, and
health-related quality of life. Participants were predominantly male and unmarried. Other demographics reﬂected the diversity of patients served by
these clinics, including a high percentage who were
unemployed and receiving welfare. Over a third
were white and another third were African American. A majority endorsed feeling depressed or anxious, about half reported difﬁculty concentrating,
and nearly four-ﬁfths endorsed at least moderate
pain or discomfort.
Marijuana, nicotine, alcohol, and stimulants
were the most commonly used substances. Hallucinogen and “other” drug use within the past 30
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days was endorsed by only 19 participants (2.2%)
and 33 participants (3.8%), respectively, with daily
use endorsed by 0 and 1 participant, respectively;
therefore, these drug classes were not included in
subsequent analyses. Of note, just under half of the
patients had emergency treatment within the past
90 days. Only 1 in 4 participants received mental
health care in the past 90 days; fewer reported
12-step involvement or formal substance use treatment during the same time window.
12-Month SI and SA Incidence
Within the full sample of 868 participants, data on
SI (within the past 30 days at months 3, 6, 9, and
12) and SA (throughout the full 12-month period)
were available for 721 and 780 participants, respectively. As shown in Table 2, SI was endorsed on at
least 1 occasion over the 12-month period by
25.9% of the sample, whereas SA was endorsed by
7.1% within the same period. Of participants who
endorsed SI during follow-up, 21.1% also endorsed
SA during the follow-up, whereas 73.1% of those
who endorsed SA during follow-up also endorsed
SI. Of note, most participants who endorsed SI
(52.9%) or SA (78.2%) during the full follow-up
period did so on only 1 of the 4 follow-up assessments, suggesting that those who endorsed SI or
SA were not consistently suicidal over the full 12month period.
Univariate Predictors of SI and SA
Associations between individual baseline variables
and SI and SA incidence within the full 12-month
follow-up period are presented in Table 3. Odds
ratios reﬂect the increase in odds of subsequent
12-month SI or SA when a predictor variable is
present (binary predictors) or when a predictor
variable increases by 1 standard deviation (continuous predictors) without controlling for other baseline variables.

Suicidal Ideation
Among all baseline predictors, SI within the past 30
days and any SA in a lifetime were associated with
the highest increased odds of subsequent 12-month
SI. SI was unrelated to sex or education status and
was less common among African Americans and
patients reporting alcohol use at baseline. Unemployed patients had higher odds of SI, as did patients endorsing any psychiatric symptoms assessed
in the ASI (depression, anxiety, hallucinations, dif-
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duces bias more than other approaches, even when
some data are not missing at random.31 Twenty
imputation sets were generated using Gibbs sampling, incorporating all baseline variables (including baseline SI and SA) to improve prediction accuracy.
Descriptive statistics were computed to estimate
the incidence of SI and SA over the 12-month
follow-up period. Single-predictor logistic regression tested univariate associations of baseline variables with SI and SA over the 12-month follow-up.
Signiﬁcant univariate predictors (P ⬍ .05) were
then entered into logistic multiple regression models to identify the relative importance of predictors
when accounting for other predictors. All analyses
were conducted using R software.32
All predictors except age, ASI severity indices,
and EuroQol/VAHS were dichotomized to indicate that a symptom or characteristic was present
(1) or absent (0). The remaining continuous variables (age, ASI severity, EuroQol/VAHS) were
standardized as z-scores. Treatment condition
was not entered into statistical models because of
the lack of association with subsequent SI and SA
(P ⱖ .86).

Table 1. Continued

Baseline Variables

Baseline Variables

Demographic
Age (years), mean (SD)
Female sex
White
African American
Other race*
Hispanic ethnicity (any race)
High school graduate
Married or cohabitating
Employment and social
Unemployed
Receiving welfare
Waiting legal charges
Jail in the past 90 days
Homeless in the past 90 days
Psychiatric symptoms
Depression
Anxiety
Hallucinations
Concentration
Violent behavior
Suicidality
Suicidal ideation in the past 30 days
Suicide attempt during lifetime
Substance use in the past 30 days
Any alcohol
Daily alcohol
Any opiate
Daily opiate
Any sedative
Daily sedative
Any stimulant
Daily stimulant
Any marijuana
Daily marijuana
Any nicotine
Daily nicotine
Any injection drug use
Addiction Severity Index, mean (SD)
Alcohol score
Drug score
Days using alcohol or drugs (of the past
30), mean (SD)
Medical and psychiatric treatment in the
past 90 days
Substance use treatment
12-Step participation
Emergency department
Medical visit
Psychiatric outpatient

47.76 (10.89)
264 (30.4)
386 (44.5)
320 (36.9)
162 (18.7)
72 (8.3)
701 (80.9)
154 (17.8)
655 (75.7)
606 (69.9)
54 (6.3)
51 (5.9)
263 (30.4)
548 (63.1)
559 (64.4)
80 (9.2)
426 (49.1)
134 (15.4)
104 (12.0)
345 (39.8)
598 (68.9)
67 (7.7)
228 (26.3)
11 (1.3)
72 (8.3)
39 (4.6)
362 (41.7)
24 (2.8)
656 (75.6)
145 (16.7)
620 (71.6)
454 (52.4)
39 (4.5)
0.15 (0.20)

Health-related quality of life
Mobility impairment
Self-care impairment
Usual activity impairment
Pain
Anxiety or depression
Visual-Analogue Health Scale score, mean
(SD)

481 (55.5)
138 (15.9)
404 (46.7)
677 (78.2)
456 (52.7)
61 (22.8)

Data are n (%) unless otherwise indicated.
*“Other race” included 93 participants (10.7% of sample) who
were multiracial, 28 (3.2%) who were American Indian or Alaska
Native, 10 (1.2%) who were Asian, 6 (0.7%) who were Native
Hawaiian or Paciﬁc Islander, and 25 (2.9%) with unknown or
other race.
SD, standard deviation.

ﬁculty concentrating, violent behavior) and patients
with outpatient psychiatric care within the past 90
days. Daily stimulant use and higher baseline ASI
drug scores were associated with higher odds of
subsequent SI, as were impairments in mobility,
usual activities, or anxiety/depression on the EuroQol. Better perceived health status was associated
with lower odds of SI.

Suicide Attempt
SI within the past 30 days and a lifetime history of
SA at baseline were the strongest univariate predictors of subsequent 12-month SA. SA was unrelated
to race; however, SA was more likely among
women and younger patients and less likely among
patients who completed high school. All 5 psychiatric symptoms assessed by the ASI at baseline
predicted increased odds of subsequent SA. SA was
more common among patients with daily stimulant
use, any nicotine use, higher ASI drug scores, and
more days using alcohol or drugs at baseline.
Higher odds of SA were predicted by emergency

0.13 (0.11)
15.39 (11.45)

61 (7.1)
146 (16.8)
386 (44.5)
701 (81.1)
227 (26.2)

Table 2. Suicidal Ideation and Suicide Attempt
Incidence over 12-Month Follow-up After Screening
and Brief Intervention for Substance Use
Incidence (%)
Present (n) Absent (n) Missing Data (n) Rate
SI
SA

187
55

534
725

147
88

95% CI

25.9 22.8–29.3
7.1 6.0–9.9

Continued
CI, conﬁdence interval; SA, suicide attempt; SI, suicide ideation.
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Table 1. Baseline Sample Characteristics (N ⴝ 868)

By 12-Month SI
Baseline Variable
Demographic
Age (years), mean (SD)
Female sex
White
African American
Other race
Hispanic ethnicity (any
race)
High school graduate
Married or cohabitating
Employment and social
Unemployed
Receiving welfare
Waiting legal charges
Jail in the past 90 days
Homeless in the past 90
days
Psychiatric symptoms
Depression
Anxiety
Hallucinations
Concentration
Violent behavior
Suicidality
Suicidal ideation in the
past 30 days (at
baseline)
Suicide attempt during
lifetime (at baseline)
Substance use in the past
30 days
Any alcohol
Daily alcohol
Any opiate
Daily opiate
Any sedative/hypnotic/
tranquilizer
Daily sedative/hypnotic/
tranquilizer
Any stimulant
Daily stimulant
Any marijuana
Daily marijuana
Any nicotine
Daily nicotine
Any injection drug use
ASI, mean (SD)
Alcohol score
Drug score

By 12-Month SA

SI Present
(n ⫽ 187)

SI Absent
(n ⫽ 534)

OR

P Value

SA Present
(n ⫽ 55)

SA Absent
(n ⫽ 725)

OR

P Value

47.2 (10.7)
61 (32.6)
90 (48.1)
58 (31.0)
39 (20.9)
18 (9.6)

48.5 (10.8)
174 (32.6)
223 (41.8)
214 (40.1)
97 (18.2)
38 (7.1)

0.89
1.00
1.34
0.66
1.14
1.31

.15
.98
.07
.02
.53
.37

44.8 (11.5)
26 (47.3)
20 (36.4)
24 (43.6)
11 (20.0)
4 (7.3)

48.2 (10.6)
222 (30.6)
321 (44.3)
268 (37.0)
136 (18.8)
61 (8.4)

0.74
1.94
0.73
1.25
1.15
0.81

.03
.02
.28
.43
.68
.69

145 (77.5)
36 (19.3)

446 (83.5)
94 (17.7)

0.74
1.02

.15
.92

34 (61.8)
10 (18.2)

600 (82.9)
130 (18.0)

0.36
0.93

<.001
.84

152 (81.3)
136 (72.7)
9 (4.8)
11 (5.9)
53 (28.5)

390 (73.3)
373 (70.0)
29 (5.5)
25 (4.7)
148 (27.8)

1.64
1.22
0.91
1.37
1.08

.01
.29
.79
.40
.66

46 (83.6)
38 (69.1)
5 (9.3)
5 (9.1)
18 (32.7)

541 (74.9)
513 (70.9)
40 (5.5)
40 (5.5)
212 (29.3)

1.70
0.87
1.83
1.66
1.18

.16
.64
.21
.30
.57

155 (82.9)
156 (83.4)
29 (15.6)
128 (68.4)
47 (25.1)

300 (56.2)
306 (57.3)
34 (6.4)
220 (41.2)
58 (10.9)

3.56
3.55
2.53
3.06
2.59

<.001
<.001
<.001
<.001
<.001

47 (85.5)
46 (83.6)
11 (20.0)
38 (69.1)
23 (41.8)

449 (61.9)
459 (63.3)
61 (8.4)
340 (46.9)
96 (13.2)

3.17
2.70
2.66
2.45
4.43

.002
.01
.01
.003
<.001

70 (37.4)

25 (4.7)

12.28

<.001

24 (43.6)

71 (9.8)

6.78

<.001

126 (67.4)

171 (32.1)

4.36

<.001

44 (80.0)

266 (36.7)

6.39

<.001

120 (64.2)
12 (6.4)
58 (31.0)
3 (1.6)
23 (12.3)

384 (71.9)
43 (8.1)
139 (26.0)
7 (1.3)
40 (7.5)

0.69
0.73
1.36
1.62
1.63

.03
.35
.10
.46
.07

34 (61.8)
4 (7.3)
18 (32.7)
0 (0.0)
4 (7.3)

510 (70.3)
56 (7.7)
193 (26.6)
10 (1.4)
64 (8.8)

0.69
0.90
1.39
0.00
0.84

.20
.84
.27
.99
.74

13 (7.1)

20 (3.8)

1.97

.05

3 (5.8)

31 (4.4)

1.26

.70

77 (41.2)
11 (5.9)
134 (71.7)
26 (13.9)
138 (73.8)

218 (40.8)
11 (2.1)
414 (77.5)
93 (17.4)
375 (70.5)

1.05
3.57
0.74
0.78
1.24

.76
.003
.12
.28
.26

29 (52.7)
6 (10.9)
39 (70.9)
12 (21.8)
46 (83.6)

297 (41.0)
17 (2.3)
549 (75.7)
116 (16.0)
511 (70.7)

1.66
5.26
0.82
1.52
2.02

.07
<.001
.51
.21
.07

102 (54.5)

270 (50.8)

1.25

.21

36 (65.5)

8 (4.3)

23 (4.3)

1.17

.70

1 (1.8)

369 (51.0)
31 (4.3)

1.78
0.73

.05
.72

0.14 (0.19)
0.12 (0.10)

1.08
1.29

.33
.002

0.15 (0.20)
0.13 (0.11)

1.01
1.50

.97
.002

0.16 (0.21)
0.15 (0.12)

0.15 (0.22)
0.17 (0.14)

Continued
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Table 3. Univariate Predictors of Suicidal Ideation and Suicide Attempt

By 12-Month SI
Baseline Variable
Days using alcohol or
drugs (of past 30),
mean (SD)
Medical, psychiatric, and
substance use
treatment in the past
90 days
Substance use treatment
12-Step participation
Emergency department
Medical visit
Psychiatric outpatient
EuroQol health-related
quality of life
Mobility impairment
Self-care impairment
Usual activity
impairment
Pain
Anxiety or depression
Visual-Analogue Health
Scale, mean (SD)

By 12-Month SA

SI Present
(n ⫽ 187)

SI Absent
(n ⫽ 534)

OR

P Value

SA Present
(n ⫽ 55)

SA Absent
(n ⫽ 725)

OR

P Value

16.0 (11.3)

15.4 (11.4)

1.08

.36

18.8 (11.3)

15.1 (11.4)

1.43

.01

14 (7.6)
38 (20.3)
86 (46.2)
147 (79.5)
80 (43.0)

32 (6.0)
84 (15.7)
228 (42.7)
439 (82.5)
113 (21.2)

1.19
1.40
1.20
0.83
2.70

.58
.12
.31
.37
<.001

4 (7.3)
9 (16.4)
34 (63.0)
42 (77.8)
21 (38.2)

50 (7.0)
125 (17.2)
311 (42.9)
586 (81.2)
182 (25.2)

1.01
0.94
2.25
0.80
1.75

.98
.87
.01
.51
.05

126 (67.7)
33 (17.7)
117 (62.9)

280 (52.4)
84 (15.7)
229 (42.9)

1.89
1.16
2.11

<.001
.50
<.001

42 (76.4)
11 (20.0)
38 (69.1)

402 (55.5)
115 (15.9)
333 (46.0)

2.33
1.28
2.31

.01
.48
.004

153 (82.3)
139 (74.7)
55 (24.0)

423 (79.2)
242 (45.4)
63 (22.3)

1.31
3.45
0.73

.21
<.001
<.001

43 (78.2)
42 (76.4)
50 (24.6)

575 (79.4)
374 (51.7)
62 (22.6)

0.95
2.70
0.63

.87
.002
<.001

Data are n (%) unless otherwise indicated. Counts include participants with available baseline measures and suicide ideation (SI) and
suicide attempt (SA) data at follow-up. Variables with signiﬁcant univariate associations are presented in boldface.
ASI, Addiction Severity Index Lite; OR, odds ratio; SD, standard deviation.

department and psychiatric outpatient treatment
within the past 90 days at baseline, but not other
medical and substance abuse treatment service utilization. EuroQol impairment in mobility, usual
activities, and anxiety or depression were associated
with greater odds of SA; higher perceived health
status was associated with lower odds of SA.
Multiple Regression Predictors of SI and SA
Multiple regression models tested which baseline
predictors were associated with subsequent 1-year
SI and SA after accounting for other predictors
(Table 4). Only the predictors with signiﬁcant simple associations with SI or SA were included in
these models, with 2 exceptions: any nicotine use
within the past 30 days was omitted because of
strong overlap with daily nicotine use, and alcohol
use within the past 30 days was omitted because of
its association with greater suicide risk among the
general population, making it unlikely to be considered a protective factor.
When controlling for other variables, 12-month
SI was predicted by SI within the past 30 days,
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lifetime SA, and EuroQol depression/anxiety at
baseline. Twelve-month SA was predicted by difﬁculty with violent behavior, SI within the past 30
days, and lifetime SA at baseline. Substance use,
treatment utilization, and demographic variables
did not signiﬁcantly predict SI or SA beyond what
was accounted for by other variables.

Discussion
This study examined SI and SA over 12 months
after patients with recent substance use received
primary care in public, urban clinics. Incidence
rates of SI (25.9%) and SA (7.1%) were considerably higher than estimated 1-year incidence rates
for people in the general US population (SI, 3.7%;
SA, 0.5%),33 which is consistent with research indicating that substance use is a substantial risk factor for suicidality.5,15–18 While variables reﬂecting
substance use only occasionally predicted SI and SA
within this sample (including a small, yet surprising
association between alcohol use and lower SI risk),
it is important that these ﬁndings be interpreted
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Table 3. Continued

12-Month SI

12-Month SA

Baseline Variable

OR

95% CI

P Value

OR

95% CI

P Value

Age
Female sex
African American
High school graduate
Unemployed
Depression
Anxiety
Hallucinations
Concentration
Violent behavior
SI in the past 30 days (at baseline)
SA during lifetime (at baseline)
Daily stimulant use in the past 30 days
Daily nicotine in the past 30 days
ASI drug score
Days using alcohol or drugs (of past 30)
Emergency department in the past 90 days
Psychiatric outpatient in the past 90 days
EuroQol
Mobility impairment
Usual activity impairment
Depression or anxiety
Visual-Analogue Health Scale

1.02
0.82
0.85
0.85
1.04
1.05
1.60
1.25
1.40
1.24
6.05
2.66
2.37
0.96
1.07
0.97
0.75
1.41

0.82–1.26
0.54–1.24
0.54–1.33
0.50–1.44
0.62–1.73
0.58–1.90
0.89–2.88
0.62–2.52
0.86–2.26
0.74–2.09
3.40–10.76
1.76–4.02
0.79–7.14
0.62–1.48
0.82–1.41
0.74–1.28
0.49–1.16
0.90–2.21

.85
.34
.47
.55
.88
.87
.11
.54
.17
.41
<.001
<.001
.12
.86
.61
.85
.20
.13

0.77
1.50
1.83
0.52
1.20
1.01
0.66
1.12
1.03
2.21
3.69
3.52
1.86
1.32
1.04
1.17
1.66
1.38

0.54–1.11
0.76–2.96
0.91–3.70
0.26–1.04
0.48–3.02
0.39–2.61
0.24–1.84
0.45–2.79
0.47–2.28
1.10–4.42
1.72–7.93
1.60–7.78
0.46–7.43
0.66–2.66
0.68–1.58
0.78–1.74
0.82–3.37
0.68–2.81

.16
.25
.09
.07
.70
.98
.43
.80
.94
.03
<.001
.002
.38
.43
.86
.44
.16
.37

1.32
1.16
1.78
1.06

0.84–2.09
0.71–1.91
1.07–2.96
0.86–1.31

.23
.55
.03
.57

1.15
1.14
1.10
0.85

0.55–2.40
0.52–2.50
0.48–2.54
0.61–1.19

.70
.73
.81
.35

Variables with signiﬁcant associations are presented in boldface.
ASI, Addiction Severity Index Lite; CI, conﬁdence interval; OR, odds ratio; SA, suicide attempt; SI, suicide ideation.

within the context of the present sample, which had
markedly high suicidality in general. That is, while
substance use variables did not predict which
patients within this sample had particularly elevated risk, the sample as a whole had considerably high rates of SI and SA, suggesting that
alcohol and drug use may still be associated with
elevated risk for suicidality, although patients
using alcohol in this study had slightly lower
relative odds of suicidality than those who used
drugs only. It should be noted that additional risk
factors that frequently co-occur with substance
use, including homelessness, unemployment, frequent medical service utilization, and psychiatric
complaints, could also have contributed to the
high SI and SA rates observed.
Several baseline variables had univariate associations with subsequent SI and SA, which may indicate subpopulations of substance-using primary
care patients who are at a particularly elevated risk
for SI and SA. These were often consistent with
known risk factors, including physical and psychi-
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atric health complaints,22–24 daily stimulant use,17
violent behavior,19 and previous SI or SA.23 After
controlling for overlap among risk factors
through multiple logistic regression, SI and SA
were both predicted by SI within the past 30 days
and lifetime SA; SI was also predicted by EuroQol depression/anxiety and SA was also predicted by difﬁculties with violent behavior. These
ﬁndings may help primary care providers identify
which patients are at greatest risk. Nonetheless,
suicidality is challenging to predict, and using
these variables alone to assess suicide risk would
inadequately predict actual suicidality outcomes
for many patients. For example, most participants endorsing SI at baseline did not have subsequent SA, and conversely, fewer than half of
patients who reported SA over the 1-year follow-up period endorsed SI within the past 30
days at baseline. In other words, it would be very
challenging for providers to predict who will
subsequently ideate or attempt suicide and when
that will happen. Additional research may help in
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clude a non–substance-using control group, limiting our ability to compare rates of SI and SA
against non–substance-using samples from the
same clinics. The ASI used different time intervals
for assessing SI (past 30 days) and SA (since the last
assessment) during the follow-up period, and this
difference may confound the different ﬁndings between SI and SA. For example, the ASI may not
have detected SI that occurred more than 30 days
before a follow-up assessment, suggesting that actual SI rates during the full 12-month follow-up
could be higher than what was reported here. Seven
participants were excluded because of imminent
suicidality at baseline, which restricted the sample
and may have therefore also underestimated SI and
SA rates in this population. Finally, we did not
assess completed suicide, and it is possible that
some variables associated with SI or SA are differently related with risk for suicide completion.
Strengths of the study include prospective examination of suicidality over a 1-year period, the use
of brief measures that are suitable for primary care
settings, and the use of an understudied sample of
primary care patients with recent substance use and
signiﬁcant medical, psychiatric, and psychosocial
impairments.

Conclusions
Substance-using individuals in public primary care
clinics are at increased risk of SI and SAs. We recommend episodically assessing suicidality among primary care patients who use illicit substances or prescription medications for nonmedical purposes,
which is consistent with existing recommendations
and trends for increased assessment of suicidality in
primary care. For patients who use substances, risk for
subsequent suicidality is particularly elevated among
those with recent SI, any lifetime SA, or difﬁculty
with depression, anxiety, or violent behavior.
The authors thank the research assistants, research coordinators, patients, clinicians, and administrative staff who made this
study possible.

To see this article online, please go to: http://jabfm.org/content/
30/2/150.full.
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